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Stellingen 

• Het percentage Russische huishoudens dat in een situatie van welvaarts-armoede 
verkeert was in 1993-1995 zo ongeveer 50-70%. wat erop duidt dat welvaarts-
armoede een geheel ander concept is dan relatieve armoede en bruikbaar is in 
transitielanden (hoofdstuk 2). 

• Met de vraag "Hoeveel zou een werkgever u per maand, voor belastingen, 
moeten aanbieden opdat u alle huidige werkactiviteiten stopt en inwisselt voor 
een andere voltijds-baan" kun je de waarde meten van alle huidige activiteiten die 
een respondent momenteel uitvoerdt. legaal en illegaal, monetair en niet-monetair 
(hoofdstuk 3). 

• Satisfactie met het leven als geheel is een ordinale en inter-menselijk 
vergelijkbare maatstaf voor de mate waarin iemand nut ontleent aan zijn 
omstandigheden (hoofdstuk 6 en 7). 

• Door satisfactie met het leven als geheel (=welzijn) te deaggregeren in 
deelsatisfacties. en het effect van objectieve variabelen op deze deelsatisfacties te 
analyseren, kun je een goed beeld krijgen van de mate en de manier waarop objectieve 
variabelen het welzijn van respondenten beïnvloeden (hoofdstuk 7). 

• Life is a tale told by an idiot, full of sound and fury, signifying nothing 
(Shakespeare). 

• Those who think happiness is not for sale are in the wrong shop. 

• Eén vogel in de hand is beter dan tien in de lucht. Tenzij je een buks hebt. 

• Wie zijn billen brandt moet op de blaren zitten. En niet meer met lucifers spelen na 
erwtensoep gegeten te hebben. 

• A dirty mind is never lonely at the UvA. 

• If you believe actions speak louder than words, you need an earphone. 

• If it looks like a duck, walks like a duck, and talks like a duck, eat it. 

• Wie met alle winden meevvaait ziet nog eens wat. 
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Preface 

People are people through other people. Xhosa saying. 

Writing this thesis has been an adventurous ride. Let me thank my 
promotor Bernard van Praag for making the ride possible. He is the co
author of the bulk of the articles that make up this thesis1. I have come 
to know Bernard as a good judge of character, a tough negotiator when it 
concerns the content of an article (especially the first page), open for new 
ideas, and unsparing with his critique though fair in his judgement. After 
some translation problems with each other's manual, I believe we found 
common ground and I thank him for his support. 

An empirically oriented thesis such as this one can only be as good as 
the data sets used. I therefore thank the sponsors and designers of the 
data sets used in this book: the German Socio-Economic Panel (GSOEP, 
Germany 1982-1997), the Erasmus survey (Russia 1991), and the Russian 
National Panel Survey (Russia 1993-1997). 2 

C h a p t e r one is a re-written version of Van Praag and Frijters (1998). Chapter 
2, 3 and 4 are versions of Frijters and Van Praag (1995, 1998, 1998b). Chapter 5 is 
a submitted article by Van Praag and Frijters. Chapter 6 is a submitted article by 
Frijters. This high degree of cooperation is reflected by the frequent use of the word 
'we' in this book. Joint work not included in this thesis is Van Praag and Frijters (1997). 
Other work by the author in this period includes Frijters (1998a, 1998b, 1998c,1999). 

2The 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. 

The 1991 Erasmus Survey was carried out by the Public Opinion Foundation in 
Moscow, then headed by Dr. U. Levada. The survey was designed jointly by B.M.S. Van 
Praag, Jan Berting and Ruud Veenhoven, all then at the Erasmus University Rotterdam 
(EUR). The EUR commissioned the survey and the authors thank the university for 
making the data set available to us. 

The Russian National Panel Survey is carried out by the Institute for Comparative 
Social Research (CESSI) in Moscow under the guidance of A. Andreenkova and is fi
nanced by the Dutch Foundation of Scientific Research (NWO). It was commissioned 

ix 



x Preface 

Writing this thesis was helped by moments of comic relief. I therefore 
want to thank all the colleages at the Tinbergen Institute. Thanks Xander, 
Dirk, Dennis, Bas, Nina, Klarita, Udo, Egbert, Jaap, Luc, Pieter, Albert, 
and all the others. At the secretariat of the TI, Marian, Jeroen, and 
Elfie Bonke made it a good place to be. At the economics faculty of the 
University of Amsterdam, Susan, Edith, Asian, Kim, Kea, Hettie, Siv, 
Moses, Frederik, Froukje, Rene and Robert were always there to help in 
case of problems and to bring a smile, for which I am grateful. I owe Susan 
van Velsen in particular a debt of gratitude for her help in proof-reading 
parts of this thesis, and for her friendship in general. I also thank Penny 
for correcting the final proofs, Michael for his help in the important stage 
of the project, and Peter Hop at the SEO for help with the data sets. 

Adventures at work were shared and enhanced by family adventures. 
My two young children have made family life a funny, moving and noisy 
experience through their smiles, singing and shouting. Without their end
less stream of good advise ('eat daddy, eat'), I'm sure this thesis would 
never have been completed. Erika helped the writing of this thesis by our 
joined exploration of various aspects of welfare and well-being. 

To all my colleages, family, friends, hairdressers and sleazy bicycle-
salesmen: I give you my thanks, my heart, my smile, my shampoo and my 
rusting bike. Enjoy. 

Paul Frijters University of Amsterdam 

and designed by Willem Saris of the University of Amsterdam, whom we thank for 
allowing us to use the data-set. 



Introduction 

The premiss behind all the empirical analyses in this book is that individ
uals who claim to be happy in an interview are happy. Self-reported levels 
of happiness are taken to be meaningful and comparable across individuals 
in the same language community. 3 

This assumption, which is the defining feature of the Leyden method 
which originated in the early seventies at the University of Leyden and 
started with Van Praag (1968, 1971), gives us a powerful tool of analy
sis. By analyzing what influences self-reported happiness, we can get an 
idea as to the relative importance of economic, social, psychological and 
environmental factors. It should then be possible to find out how much 
money a good family life is worth, how much money a sunny day is worth, 
how much happier a poor man would be when given more money and how 
much unhappier a rich man would be if he is taxed more. In a sense, the 
utilitarian ideal of devising policies which make as many people as pos
sible happy comes within reach when we take respondents at their word. 
Precisely such analyses are performed in this book. 

The assumption that individuals can be trusted when answering ques
tions about their level of happiness is still contested in economics: 'ac
tions speak louder than words', seems to be the Leitmotiv of economists 
who assume that only choices can reveal what makes individuals happy. 
Even though Tinbergen, Frisch, Sen, Cantril, and many other distinguished 
social scientists have argued for direct measurement of happiness, many 
economists still think that talk is cheap. 

Much of the scepticism of these economists derives from the uncer
tainty about the meaning of the term 'happiness'. In order to meet this 
standard critique, a particular stance, adopted from one of the theories in 

3The terms happiness, well-being, life satisfaction, and general satisfaction are used 
interchangeably as an evaluation of life as a whole, whilst recognising that this is not 
the case in all the literature on the subject. The terms welfare, monetary utility, fi
nancial utility, and financial satisfaction all correspond approximately to the notion of 
satisfaction with one's financial situation. Where the analysis requires a distinction, 
this is indicated. 

1 



2 Introduction 

the psychological literature about the meaning of self-reported happiness, 
is adopted in this book. The interpretation of happiness followed is that 
'satisfaction with life as a whole', which is the actual term mostly used 
to denote happiness in questionnaires, can be understood as a weighted 
stream of momentary evaluations. A momentary evaluation is then the 
evaluation an individual gives of the experiences of a moment. From ex
perimental research by psychologists it seems that individuals do evaluate 
their situation constantly in terms of positive/negative, good/bad, etc.. 
This enables them to react quickly to experiences which make them un
happy. When a respondent then answers the question how satisfied he is 
with his life as a whole, he adds up all the momentary evaluations he has 
made and those he expects in the (near) future into a composite number. 
The momentary evaluations of the past are weighted by memory: events 
further back in the past have much less weight than those in the present. 
Experiences that are associated with extreme pleasure or extreme distress 
count higher than experiences that prompted 'average' evaluations. These 
memory weights do not necessarily imply that an individual distorts the 
actual levels of satisfaction that he has experienced and will experience: re
membering events is a consumptive activity, which means that those events 
remembered more often are more important for the satisfaction stream of 
an individual than other events. Although we do not measure momentary 
evaluations and hence cannot empirically investigate this interpretation, 
it does help to clarify the meaning and relevance of self-reported levels of 
happiness analyzed in this book. 

Viewing self-reported satisfaction levels as weighted streams of momen
tary evaluations also allows an interpretation of partial satisfaction levels, 
such as the satisfaction of an individual with his income, his work, or his 
family life. The extent to which an individual is satisfied with his job will 
for instance be the weighted average of those remembered moments which 
are highly affected by a job. This is likely to mean that the remembered 
moments spent on a job will weigh more heavily than other moments for 
job-satisfaction. The extent to which an individual is satisfied with his 
marriage will largely depend on the remembered moments spent with the 
partner. Some partial satisfactions will overlap, i.e., will both count some 
remembered moments as relevant, whereas other will not. The satisfac
tion with life as a whole, also termed well-being, is arguably the closest to 
the 'true' degree of happiness an individual enjoys because all remembered 
moments are equally relevant for life as a whole. 

Satisfaction with life is now extensively studied in the psychological 
literature: Veenhoven's rapidly expanding 'bibliography of happiness' con
tains nearly 3000 studies on the determinants of happiness. Amongst 
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economists too, the analysis of the determinants of happiness is taking 
off (see e.g. Clark and Oswald (1996), Gershuny and Alpin (1985)). An 
overview of this literature is given in the handbook edited by Kahneman, 
Diener and Schwartz (1998), which includes a chapter summarizing the 
Leyden literature by Van Praag and Frijters (1998). This book tries to 
demonstrate that the analysis of satisfaction variables is meaningful, yields 
new insights into the economic system and provides a powerful policy tool. 

Much of the Leyden literature is concerned with the determinants of 
satisfaction with income, also termed welfare. This literature is reviewed 
in chapter 1. Chapters 2-4 contain empirical analyses of the determinants 
of welfare which draw on this literature. 

In chapter 2 we use the concept of welfare to define subjective poverty: 
following the work of Goedhart et al. (1977) and Hagenaars (1986), subjec
tive poverty is defined as a situation of a low welfare level, i.e., a low level 
of income satisfaction. For the period 1991-1995, the levels of subjective 
poverty in Russia and some former republics of the USSR are analyzed 
and contrasted with the outcomes when other definitions of poverty are 
used. It is shown that subjective poverty has decreased slightly from a 
very high level in 1991 to a somewhat lower, but still very high level of 
some 70% of households in 1993-1995. It turns out that the young and 
educated have benefited most from the changes. It is argued that the high 
levels of subjective poverty can be explained by real hardship and by un
favorable comparisons (most Russians compare themselves to the few very 
rich Russians and hence believe they are doing much worse than average). 

These empirical analyses also revealed that the measurement of income 
was very difficult in Russia. Individuals did not reveal the income they 
obtained from illegal activities or hid the true income they received in their 
main job oiit of fear of the tax authorities. The value of the goods and 
services obtained from bartering was also not revealed by the questionnaire. 
Hence, in chapter 3, we analyze a question specifically designed to find out 
to what extent individuals are hiding their actual income levels from the 
interviewer. We use a question asking them about the income they would 
have to be paid to stop all their current activities. The answer should 
approximate the total value of their current activities. We find that it is 
likely that an individual's reported income reveals only about 40% of the 
total value of his activities on average. This enormous under-reporting 
of income, which is recognized as a problem in many Eastern-European 
countries, probably influenced the results of the previous chapter, although 
levels of poverty remain very high even when we allow for under-reporting 
of incomes. 

In chapter 4, we analyze to what extent climate variables influence wel-
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fare and well-being in Russia. We constructed climate equivalence scales 
and calculated the material and non-material costs of climate circum
stances. By simulating several possible future scenarios, we found that 
Russian welfare is likely to increase if global warming takes place, pro
vided of course that all the influences not considered in the analysis are 
unimportant. 

In chapter 5, the determinants of satisfaction with life as a whole are 
analyzed by examining the determinants of several partial satisfactions. 
We obtained a structure of well-being by analyzing the effect of exogenous 
variables on satisfaction with life via partial satisfactions. With the use 
of the results in chapter 5, we were able to say which aspects of life ben
efit from a higher income, and which aspects of life do not. In a similar 
manner, we could trace the effects of age, education, and children. This 
in turn enabled us to compute shadow prices of other variables which take 
the specific circumstances of the individual into account. For instance, 
the effect on well-being of having children is found to depend on whether 
individuals are in a steady relationship, on whether there are other adults 
in the household, and on the income of the household. This in turn means 
that the shadow price of children will differ according to the stability of 
the relationship, whether the children live in multi-adult households, and 
will vary with income. One could base child-allowance schemes on these 
shadow-prices if one wants to compensate households for having children. 

In chapter 6, some of the psychological literature that takes self-reported 
satisfactions as a stream of momentary evaluations is reviewed. The in
sights gained are used to analyze the question whether individuals try to 
maximize their satisfaction levels. This question is at the heart of the de
bate on the usefulness of satisfaction questions in economics: if individuals 
do try to maximize their satisfaction levels, then satisfaction levels are what 
economists term utility, i.e., 'the thing whose maximization leads to choice 
behavior'. As utility is a concept used in many theoretical and empirical 
analyses in economics, the possibility that self-reported satisfaction levels 
are empirical measurements of this concepts seems worth exploring. The 
empirical analyses do give some support to the hypothesis that individuals 
change the circumstances in those areas of their lives that they are unsat
isfied with, tend to find only those things important that they are satisfied 
with, and remember only those things that they were satisfied with, which 
are all consistent with the hypothesis that they are trying to maximize sat
isfaction levels. However, the evidence is not very strong as most choices 
of individuals in the Russian and German panel data sets used are not ex
plained. This may simply reflect the possibility that circumstances change 
quickly and hence the year-to-year data sets we use may not be able to give 
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more significant results, which would mean that respondents would need 
to be more frequently interviewed for a proper test of the hypothesis that 
individuals try to maximize satisfaction. Indeed, the findings of Suh et al. 
(1996) siiggest that individual's satisfaction answers are hardly influenced 
by events of more than a couple of months ago. Therefore, the results are 
encouraging in the sense that the direction of influences is as would be 
expected when individuals try to maximize their satisfaction with life as a 
whole. 

In the concluding chapter 7, a short review is given of some current 
philosophical and practical problems with the use of satisfaction analyses 
for public policy. 
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Welfare 





Chapter 1 

The measurement of welfare 
and well-being, the Leyden 
approach 

1.1 From economics to psychology 

Modern economics is a discipline with numerous subfields, but nearly all 
relevant problems have to do with people and people's choice behavior. 
Individuals have limited resources and opportvinities and therefore must 
choose between alternatives, for example, 1, 2,3, . . , £,... An efficient way to 
describe the choice problem is to attach a utility value to these alternatives, 
for example, U\, U2, U3,.., U, .. and to postulate that an individual chooses 
the alternative which has the highest utility value for him. For example, 
if there is a choice set {1,2,3,. . , *, . -}, then the choice behavior is described 
mathematically by 

max Ui 
i= l , 2 , 3 , . . 

The implication of this description is that we can predict the individ
ual's choice behavior if we know his utility values Ui, U2, U3,.. In empirical 
reality it is the other way round. We do not know the values of U, but 
we may observe the choice process. If an individual consistently chooses 
alternative 1, we can infer that Ui is larger than U2, U3,.. If we then re
move alternative 1 from the choice set and 2 is chosen consistently we know 
that Ui>U2 and that U2 is larger than other U values. In this way it is 
possible to find the preference ordering of the alternatives and to establish 
inequality relations between the U values. However, we are unable to say 

9 



10 Chapter 1 

whether U2 is a little smaller than Ui or whether U2 is much smaller than 
Ui. In short, by observing choices we get an ordinal utility ordering. 

The choice model may be extended in two ways. First, we can consider 
a set of alternatives that is a continuum. Alternatives can be described by a 
continuous variable x or by more than one continuous variable, for example, 
(xi, x2,.., xn) = x. Then the utility values are denoted by the ordinal utility 
function £/(x). Secondly, we may assume that each decision maker z has 
his own utility ordering. In that case, the ordinal utility function reads 
U(x;z) where z may incorporate individually varying parameters such as 
age, gender, income, social class, etc. We notice that this ordinal function 
is of the decision-utility type in the terminology of Kahneman, Wakker and 
Sarin (1997). It is needed to make decisions and is empirically established 
by observations of choice decisions1. 

The traditional example of choice behavior in economics is the purchas
ing behavior of consumers. The model starts from a utility function 

U(x;z) 

where x stands for a vector of quantities of commodities purchased and 
z for characteristics describing the individual's circumstances (e.g. age, 
gender). The consumer is faced by prices p1 ; .., p„ for goods xj to x„. If 
he has income y, his choice set is described by: 

y >P\Xl + .. +PnXn 

Any commodity bundle (xx,x2, ..,xn) violating the constraint is too 
expensive for him. The behavioral model explains behavior by assuming 
that individuals maximize U(x;z) with respect to the feasible commodity 
bundle x subject to the freedom given by the choice set. 

Edgeworth (1881) called U(.) the utility function; Pareto (1904) called 
it the ophelimity function. Edgeworth more or less implicitly assumed that 
U could be measured in a direct way. Samuelson (1945) therefore stated 
that "Edgeworth considered utility to be as real as his morning jam." 
Edgeworth interpreted U as experienced utility, that is, a cardinal mea
sure of the joy which the individual derives from the commodity bundle. 
Pareto became aware of the fact that it is difficult to establish the indi
vidual's utility function over goods. For the description of the consumer 
choice process, an experienced utility function appeared to be unnecessary 
Actually, it is a choice between alternatives which may be described by 

decision utility in the sense of Kahneman et al. (1997) may be ordinal or cardinal. 
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an ordinal utility function as described above. If U(.) is an ordinal util
ity function, any other utility function which assigns the same ordering of 
utility to the alternatives is also a utility function describing that same 
choice process. For example, if U\ > U2 > Us > 0 describes the choice pro
cess between alternatives 1,2,3 then U\ = \fU[ > U2 — \fU~i > U3 = \fiJ3 
will describe the same process. Hence there is a whole equivalence class of 
ordinal utility functions describing the same preference structure. 

It is an error to assume that Pareto denied the existence of cardinal 
utility or the possibility of measuring it, but he pointed to the fact that 
utility in the cardinal sense could not be measured by observing consumer 
behavior, and moreover that it was unnecessary to do so for consumer 
studies. 

Robbins (1932), who had a tremendous influence on economics, was the 
first to proclaim that utility was immeasurable and that it was more or less 
a scientific folly to endeavor to measure it. At the very least, it should be 
left to psychologists. 

Other economists such as Pigou (1948), and the Nobel laureates Tin
bergen (1991) and Frisch (1932) were certainly of a different opinion. 

However, the ordinal line has been continued by Arrow (1951) and De-
breu (1959) who were able to include decisions over time and/or under 
uncertainty in this ordinal framework. They assume a preference ranking 
described by a utility function on the dated commodity space. Behavior 
is subject to a budget constraint where the consumption of goods and the 
prices of those goods are differentiated according to the date of consump
tion. 

Similarly, they incorporate uncertainty by distinguishing states of na
ture s varying over S and commodities available only if s prevails. Com
modities are then available contingent on the status of nature, which is 
a priori not known to an individual. It can be shown that the model 
describes consumer choice behavior, but it is also clear that this model 
leads to a decision problem with an unworkable number of dimensions. Its 
realism as a positive behavioral model is not significant and it has never 
been used according to our knowledge in empirical work, except in very 
simplified versions. 

In practice, economists are frequently confronted by problems where 
more is needed than the ordinal concept (see also Ng (1997)). 

We think of decisions under uncertainty, the basis of insurance theory, 
investment and saving behavior. Decisions which have to do with different 
time periods such as saving and investment decisions need more than the 
ordinal concept. The objective function in such models is usually simpli
fied to an additive form such as J2twtUt or J2psUs where the XJt stands 

file:///fU~i
file:///fiJ3


12 Chapter 1 

for instantaneous period utilities and wt for time-discounting weights, and 
where Us stands for state-contingent utility and ps for the (real or per
ceived) probability that state s occurs. Evidently, time-state mixtures and 
continuous generalizations are easy to think of. 

There are two points of interest in these objective functions. The basic 
ingredient is a utility function U which is no longer ordinal. We cannot 
change the individual form at will according to a monotonous transfor
mation. More specifically, maximizing Y,twt<p(Ut) will yield an optimum 
which varies with </?(.), except if tp is a positive linear transformation (i.e., 
<£>(.) — oiU + ß with a > 0). The utility concept in this kind of problems is 
what economists call a cardinal utility function. It is a much smaller class 
which only allows for positive linear transformations. 

Most mainstream economists have an uneasy feeling about cardinal util
ity functions. This uneasiness seems to be based on the Anglo-American 
attitude against cardinality instilled by Robbins. However, most actual 
studies conducted by economists start with very general 'ordinal formula
tions', but after a while they present a structural specification which in nine 
times out of ten turns out to be of the cardinal type (see also Van Praag 
(1968)). These cardinal utility functions are still of the 'decision-utility' 
type. They are instrumental to the description of decision processes. 

There is a second class of problems for which economists need cardinal 
utility functions: normative problems. The first example of such problems 
arises if we try to look for optimal (re)distributions. Notably in income 
taxation, a progressive tax schedule (richer individuals pay relatively more 
tax than poorer individuals) is advocated so that that the rich man suffers 
as much as the poor man. Such comparisons are impossible without a 
cardinal and interpersonally comparable utility function. Obviously, these 
utility functions are of the experienced utility type. 

A second example is provided by equity measures: the concepts of a just 
income distribution, poverty and the evaluation of income inequality. It is 
evident that nearly all of these measures are based on a cardinal concept of 
experienced income utility, though this is rarely mentioned explicitly (cf. 
Atkinson (1970)). 

A third field where interpersonally comparable and cardinal utility is 
needed concerns all types of cost-benefit analyses, where specific measures 
such as building a bridge, deregulation of markets, specific health insurance 
programs, noise pollution by an airport, etc., have to be evaluated. In 
these cases, some citizens will profit and others will lose. Those benefits 
and costs may be partially translated in monetary amounts, but money 
means different things for different people. For example, when a policy 
means a loss of $100 to a poor man and a gain of $10,000 to a rich man, 
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it is not at all evident that the policy should be realized. The only way to 
make a decision is to create a balance in terms of comparable utility gains 
and losses. 

The situation in economics is succinctly and wittily summarised by 
Wansbeek and Kapteyn. 

"Utility seems to be to economists what the Lord is to the
ologians. Economists talk about utility all the time, but do 
not seem to have hope of ever observing it this side of heaven. 
In micro-economic theory, almost every model is built on util
ity functions of some kind. In empirical work little attempt 
is made to measure this all-pervasive concept. The concept is 
considered to be so esoteric as to defy direct measurement by 
mortals. Still, in a different role, viz., of non-economists, the 
same mortals are the sole possessors of utility functions and can 
do incredible things with it." (Kyklos, 36, pp. 249-269, 1983). 

By detaching economics from the psychology of 'feelings', economists 
have found it difficult to have anything relevant to say on a whole range of 
issues. In the second part of this paper, we will review an attempt made 
by economists to measure utility functions using the evaluations given by 
individuals themselves. Before we do so however, we will first discuss the 
approaches taken in general to utility functions in the economic literature. 
We will divide the approaches that have been taken concerning the problem 
of utility functions in five distinct approaches. 

1.2 General approaches to cardinal utility 
taken by economists 

The first approach to cardinal utility, which is by far the most popular 
in the economic profession, is not to measure utility at all, but simply 
to assume a functional form of the utility function for the theoretical or 
empirical problem at hand. We will ignore this approach in the remainder 
of this chapter. 

Economists who use the second approach, of which perhaps the best-
known are Christensen et al. (1985) and Jorgenson and Slesnick (1984), 
have taken an axiomatic approach to utility functions. They specify the 
conditions they believe a utility function should satisfy and then derive (a 
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shape of) the utility function which fits these requirements.2 They then 
infer the level of utility that individuals enjoy from their observed behav
ior, which they then use to make normative statements. As utility levels 
are not directly measured in this approach, but essentially assumed, this 
approach is not elaborated here. Moreover, if this method has validity, it 
yields a cardinal decision utility. 

Economists who take the third approach use subjective and objective 
indicators of the work and living conditions of individuals to define a mea
sure of utility. This large group is subdivided into three groups: one group 
is concerned with the extent of poverty, another with the quality of life of 
nations, another with the quality of life of individuals. 

The empirical literature on poverty centers around the material re
sources available to individuals (Townsend (1979, 1993), Sen (1987), Raval-
lion (1994)). The standard approach is to define households to be poor if 
their household income falls below a certain cut-off point. This cut-off 
point can be defined in several ways. For instance, in the 'basic needs' ap
proach, the cut-off point is calculated from the expenditures needed to buy 
a basket of commodities that the researcher considers vital for individuals. 
In the relative needs approach, the cut-off point is defined to be a certain 
percentage of the average or median income in a country. It is clear that 
neither approach, which together form the bulk of the poverty literature, 
actually measures utility functions, but that they are based on the assump
tion that the utility of individuals whose income is below the cut-off point 
is in some sense 'low'. See Callan and Nolan (1991) and chapter two for a 
more detailed review of the normative issues involved in poverty measure
ment. 

Another branch of this literature examines the 'quality of life' of na
tions. In this literature (Kurian (1984), Nussbaum and Sen (1992), Sen 
(1987), Maasoumi (1989)), economists attempt to rank countries with re
spect to the quality of life.3 The quality of life is usually defined as a 
weighted average of specific country statistics. The statistics used include, 
for instance, the literacy level of the entire population, the literacy level of 
women, infant mortality rates, income levels per head, life expectancies of 

2See also Van Praag (1968) for an attempt to find a functional form of the utility 
function with the use of axioms and secondary assumptions. 

3The "quality of life" concept is very broad and interpreted by some to mean the 
same thing as happiness (e.g. Veenhoven (1996)), or average satisfaction (e.g. Dow and 
Juster (1985)). We discuss here the interpretation we believe most economists in this 
field use. 
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men and women, indicators of political stability, energy consumption per 
capita, average household size, the number of persons per physician, levels 
of civil liberties, etc. It is clear that these variables may be very important 
for the utility levels of individuals and nations, however the utility levels 
themselves are not measured by these variables. An obvious problem is 
then how one should weigh these statistics: does the quality of life increase 
more when the female literacy level increases by 1% or when the civil lib
erty index improves by 1%? It will be clear that if one does not want to 
use the evaluations of individuals themselves as a weighting method, the 
opinions of the researcher become the deciding criterium. The problem 
of how to weigh these different variables into a composite quality of life 
index is, not surprisingly, the main source of dispute in this literature. 
For an empirical analysis of some of the weighting methods employed, see 
Hirschberg et al. (1991). 

Some of the works of Clark and Oswald (e.g. Clark and Oswald (1994)) 
belong to the last sub-group of the third category. In their 1994 paper, 
Clark and Oswald define 'unhappiness' by aggregating the answers to the 
following 12 questions: 

1. Have you been able to concentrate on whatever you are doing? 
2. Have you lost much sleep over worry? 
3. Have you felt that you are playing a useful part in things? 
4. Have you felt capable of making decisions about things? 
5. Have you felt constantly under strain? 
6. Have you felt you couldn't overcome your difficulties? 
7. Have you been able to enjoy your normal day-to-day activities? 
8. Have you been able to face your problems? 
9. Have you been feeling unhappy and depressed? 
10. Have you been losing confidence in yourself? 
11. Have you been thinking of yourself as a worthless person? 
12. Have you been feeling reasonably happy, all things considered? 

The variable 'unhappiness' ranges from 0 to 12, whereby 12 denotes 
the maximum level of unhappiness and 0 a complete lack of unhappiness. 
Although some of these questions could arguably be seen as a measure of 
utility, such as questions 9 and 12, the simple aggregate of all 12 questions 
cannot be seen as a direct measurement of utility: utility is an evaluation 
of an individual of his circumstances. Although 'losing a lot of sleep' or 
'being under strain' may affect utility or may be affected by utility, they 
do not directly measure a utility level for they are not an evaluation of 
'losing sleep' or 'being under strain'. This measure of happiness may cor-
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relate perfectly with the experienced utility of individuals and may hence 
be as useful as any other measure of experienced utility. Nevertheless, it 
remains an indirect measure of experienced utility which is useful only if 
'losing sleep' and 'being under strain' correlate with experienced utility 
(which seems very likely). Hence, it is a measure of the quality of life 
entirely on its own. Clark and Oswald seem to acknowledge this by argu
ing that the individual scores are 'more accurately' described as 'mental 
stress' scores. Other individual measures of the quality of life of an indi
vidual which are based on aggregations of individual circumstances also 
fall into this category. 

A fourth approach is to estimate decision utility functions by perform
ing probability-choice experiments on individuals. When individuals must 
choose between either a certain outcome Y or a lottery in which fate decides 
whether they will receive an outcome less than Y or an outcome greater 
than Y, individuals will reveal the relative attractiveness of the sure Y 
versus the proposed lottery. The main problem in this line of research has 
been that individuals are not good at using probabilities: they overesti
mate small probabilities and underestimate large probabilities, as was first 
demonstrated by the Allais paradox (see Allais and Hagen (1979)). This 
means that the choice of an individual for a lottery is the result of a combi
nation of the individual's valuation of the outcomes and of the individual's 
perception of the probability of the outcomes. Following the theoretical ad
vances by Kahneman and Tversky (1979) and Wakker and Tversky (1993), 
Kahneman et al. (1991) have managed to isolate the effect of gains and 
losses on individual's evaluation of outcomes. We will ignore the results 
on probabilities and focus on the value function they find. The shape of 
the value function suggested by the choice experiments of Kahneman et al. 
(1991) is sketched in figure 1. 

The main feature of this function is that losses are found to have a 
greater impact than gains. A second characteristic of this value function 
is that it levels off at either end of the loss or gain scale, which implies 
decreasing marginal value of losses and gains. It implies a convex-concave 
shape, also suggested by Markowitz (1952) and Van Praag (1968). 

Finally, the fifth approach taken is to assume that individuals are able 
to describe their utility level by means of verbal qualifications. The rest of 
this chapter will be devoted to the attempts of economists who belong to 
the Leyden group where this approach was initiated. There are of course 
also other economists who use verbal qualifiers as measures of experienced 
utility (e.g. Clark (1996), Clark and Oswald (1996), Heywood et al. (1997), 
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value 

losses gains 

Figure 1: a value function of income 

Levy-Garboua and Montmarquette (1997), Easterlin (1974, 1995), Dow 
and Juster (1985), Ravaillon (1998), and Gershuny and Halpin (1995)). 

1.3 Utility measurement based on verbal qual
ifiers 

1.3.1 The Leyden approach 

In this section we will discuss an economic line of research which tries to 
operationalize the concept of experienced utility. It originated at Leyden 
University in the Netherlands in the early 1970s. Its main contributors 
are Van Praag, Kapteyn, Wansbeek, Hagenaars, Van der Sar, Plug, and 
Frijters. It is known in the literature as the Leyden approach (or school). 
For psychologists, the ideas in this approach may not appear alien, but for 
most economists they were and still are. Most economists still believe that 
cardinal experienced utility is unmeasurable and that any measurement 
should be based on observed decision behavior. This meant that the Leyden 
approach met with stiff opposition, disbelief and outright hostility. The 
most outspoken example of this attitude is found in an article by Seidl 
(1994) in the European Economic Review where he criticises Van Praag 
(1968)4. 

Although Van Praag (1968) served as a theoretical basis, the ensuing 
literature on the Leyden approach started with Van Praag (1971) and is 

A reply was given by Van Praag and Kapteyn (1995). 
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mainly empirical and data-oriented. The Leyden approach focuses pri
marily on the evaluation of income, although in later work the focus was 
extended. We also speak of utility of income, income satisfaction, or, in 
other words, economic welfare. We drop the adjective economic from now 
on, but when we use the term welfare, we have welfare derived from income 
in mind. This concept is narrower than the concept of well-being which 
includes feelings associated with factors unconnected to income or purchas
ing power. In Section 7 we shall consider well-being and its relationship 
with welfare in greater detail. 

The Leyden approach is based on two assumptions. The first is that 
individuals are able to evaluate income levels in general and their own 
income in particular in terms of 'good', 'bad', 'sufficient', etc. We call these 
terms verbal qualifiers. The second assumption is that verbal labels can be 
translated in a meaningful way into a numerical evaluation on a bounded 
scale, for example [0,1]. We shall consider both steps of the measurement 
procedure in detail. 

If we are interested in how a specific income level is evaluated, there are 
two ways to gather information. The first and most natural way is to pro
pose a sequence of income levels and to ask for their verbal qualifications. 
An example of this type of question follows: 

"Here is a list of income levels per month, after tax: please 
evaluate these amounts using verbal qualifications, such as 'very 
bad', 'bad', 'insufficient', 'sufficient', 'good', 'very good': 

$2000 

$4000 

$6000 

$8000 

$10,000 " 

It is obvious that someone who earns $20,000 a month would be unable 
to make a distinction between most of these levels. All the incomes are 
insufficient or worse for him. Therefore, instead of starting with income 
levels, we can also supply the verbal qualifications as stimuli and ask the 
individual respondent which income level corresponds with the verbal label. 
This leads to the so-called Income Evaluation Question: 

"while keeping prices constant, what after-tax total monthly 
income would you consider for your family as: 
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very bad, $ 

bad, $ 

sufficient, $ 

insufficient, $ 

good, $ 

very good, $ " 

This question appears to have been succesful in anonymous mail ques
tionnaires, although it has also been posed orally with success. Theoreti
cally, finding a continuous relationship between income and utility would 
require an infinite number of levels, but, in practice, between four to nine 
levels have been and can be used. We will discuss here the format used 
most often, the six-level format. 

The question is now how we derive a welfare function from the answers 
to this question. Or more precisely, how we translate the verbal labels 
into numbers on a [0,1] scale. Following Van Praag (1971), we make an 
assumption about the way individuals fill out the question. We assume that 
respondents try to provide information to the interviewer about the shape 
of their welfare function. The most accurate way for individuals to provide 
information then depends on the accuracy criterion. Van Praag (1971) 
and Kapteyn (1977) show that, for a broad class of intuitively plausible 
criterion functions, the best way for a respondent to provide information is 
to choose the answers in such a way that each of the six levels corresponds 
to a jump of 1/6. This is the so-called equal quantile assumption (EQA). 
It implies that 

[/(very bad) = [/(first interval) = 1/12 

[/(bad) = [/(second interval) = 3/12 

[/(very good) = [/(last interval) = 11/12 

It may be surmised that, even if the verbal descriptions are somewhat 
vague, the respondent will tend to interpret the question as if it were an 
equal partition. Only if the verbal labels are ambiguous, practically equal 
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or strongly suggest an unequal partition, we should no longer expect this 
effect. 

If the number of verbal labels is k, the general formula for the welfare 
corresponding to the \th verbal label is obviously ~^. This reasoning and 
the EQA assumption are very similar to the thesis developed by Parducci 
(see e.g. Parducci (1995)). It is obvious that this translation of verbal 
labels into numbers is a linking pin in this measurement procedure. It 
has been subject to criticism by some economists, while on the other hand 
experimental psychologists do not find much to criticize: it is a type of 
Thurstonian measurement. If we do not accept this or any translation into 
figures, it is obvious that a meaningful analysis of the response is severely 
hampered, although not impossible (see later). 

In Van Praag (1991), an experiment is described in which five labels 
were supplied and 364 respondents were asked to 'translate' these verbal 
labels onto a [0,100]-scale. Similarly, the same labels had to be linked with 
line segments. Both the numbers between [0,100] and the lengths of the 
line segments were re-scaled onto a [0,1] mapping. We present the average 
results for 364 respondents in Table 1. 

Table 1: Translat ion into numbers and line segments 

Numbers : Emprical mean St. dev. Theor . pred. 
very bad vi = 0.0892 0.0927 0.1 
bad v2 = 0.2013 0.1234 0.3 
not bad, not good «3 = 0.4719 0.1117 0.5 
good Vi = 0.6682 0.1169 0.7 
very good Vf, = 0.8655 0.0941 0.9 

Line segments 
very bad tüi = 0.0734 0.0556 0.1 
bad w2 = 0.1799 0.0934 0.3 
not good, not bad w3 = 0.4008 0.1056 0.5 
good w4 = 0.5980 0.1158 0.7 
very good wb = 0.8230 0.1195 0.9 

Source: Van Praag ( 1991) 

For the 'numbers' case, one can see that all averages fall within a one 
a—interval of their theoretical prediction. This also holds for all levels 
for the line segments, except one. It is intriguing that the averages are all 
below their theoretical prediction. Perhaps this is due to the order in which 
the verbal labels were supplied. We think, but do not know, that the bias 
would have been the other way around if the order in which the verbal 
labels were supplied was reversed. When we regress the translation of the 
verbal labels into numbers by individual i, say v i r i , onto the translation 
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of the verbal label into a line-segment, say wijn, we find (st. deviations in 
brackets) 

0.056 + 0.974«;,-i.n 

(0.005) (0.010) 

R2 = 0.848 

for 364*5 observations, where we did not account for the fact that the 
five level disturbances per individual will be strongly correlated. The fit is 
however remarkably good. From Table 1 and this regression, we can draw 
some tentative conclusions: 

1. A verbal label sequence seems to be understood in a similar way by 
different respondents, irrespective of the context of the individual 
respondent. 

2. A verbal label sequence may be translated on a numerical scale or on a 
line scale: in both cases the translations are uniform over individuals. 

3. Translations via various translation mechanisms (lines and figures) 
are consistent with each other. That is, we seem to be measuring the 
same thing, irrespective of whether we use line segments or numbers. 

4. The verbal labels are translated on a bounded scale roughly in ac
cordance with the Equal Quantile Assumption. 

An interesting point is that these results were found in a context-free 
setting, that is, the respondents did not know which concept they were 
evaluating. 

A final point of critique is whether the verbal labels 'good', 'bad', etc., 
convey the same feeling to every respondent. If not, we falsely assume that 
individuals derive the same degree of joy from their income, when describ
ing the same verbal label. Actually, this is a question of psycho-linguistics. 
Generally, the basic idea of language is that frequently used words will 
have the same meaning and emotional connotation for the members of a 
language community. It is the main tool of communication between people. 
Hence, we must assume that verbal labels like 'good', 'bad', etc., mean ap
proximately the same thing to all respondents sharing the same language. 
In chapter 7, this issue will be reviewed more thoroughly. 
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1.3.2 The shape of the welfare function 

For each respondent we now have six income levels connected to six utility 
levels. The shape of the function can be inferred from these six combina
tions. Many functions can be fitted using these six points. In Van Praag 
(1968), it was argued on theoretical grounds that it would be a lognormal 
distribution function. The reason to use a distribution function is that 
we assume boundedness of the utility function: there is a worst and a 
best position in terms of welfare (satisfaction). It is also known that the 
Von Neumann-Morgenstern model requires a bounded utility function (see 
Savage (1954)). 

Van Herwaarden and Kapteyn (1981) showed that the points of the 
welfare function, which were found empirically, best fitted a lognormal 
curve within the class of distribution functions. The logarithmic function 
did slightly better, but it is not bounded. Also, the logarithmic function 
is not borne out by the choice experiments of Kahneman et al. (1991) and 
others: the marginal effect of greater losses is found to decrease, whereas 
the logarithmic function would imply that they should increase. 

The lognormal function is defined as 

A(yiß,,a) = N(\ny;ß,a) = Mi^^^-Al) 
er 

where N(.;0,1) stands for the standard lognormal distribution function. 
The lognormal function is sketched in Figure 2. Notice the resemblance 
to the shape suggested by the experiments of Kahneman et al. (1991): 
in both cases the function is S-shaped. Also, it is generally the case that 
losses to an individual have a greater effect than gains.5 

The parameter \x is interpreted by realizing that A(eß;/i,a) = 0.5. 
Hence, the income level eß is halfway between the worst and the best 
situation. 

There are two interesting aspects about this function. First, the func
tion is not concave for all income levels, but convex for low incomes. This 
runs counter to mainstream economic assumptions. In economics, it is 
conventional wisdom that the utility function of income is always concave. 
This is known as the so-called Law of Decreasing Marginal Utility, also 
known as Gossen's first law. It has always been based on introspection. 

5One particular feature of the value function found by Kahneman et al. (1991) 
cannot be replicated: Kahneman et al. find a value function which changes direction 
abruptly at the reference position. The number of levels used in our measure is simply 
too small to find such a jump in direction. 
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Figure 2: the welfare function of income 

Concavity implies that individuals are risk-averse, but scientific experi
ments with insurance or gambling behavior show that this is not always 
true; it therefore follows that a utility function may be convex in certain 
regions.6 

The second point of interest about the lognormal utlity function consists 
of the two parameters ß and a which may vary individually. Two functions 
with different /i and equal a are sketched in Figure 3a. In Figure 3b two 
functions are sketched with different a and equal fi. 

One can see that as fi increases, the individual needs more income to 
reach the same welfare level. For instance, in order to reach the welfare 
level 0.5, the person A with \iA = ln(4000) needs $4000 per month, while 
B needs $6000 per month to reach the same welfare level. If the welfare 
levels of individuals A and B are to be equal for other welfare levels (if a 
is equal for both persons), it should hold that 

In yA- fiA = In yB - fiB 

Hence, for any welfare level, income levels are equivalent to A and B if 

, VA 
In — = ii A 

VB 

ßB 

6 A variable of much economic interest, Prat t ' s (1964) measure of relative risk aversion 
(or Frisch flexibility) can be directly calculated as 

d l r m 1 ,, , . 
_ = _ _ ( l n S , - M ) - l 

It varies from highly positive for small y to very negative for large y. 
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0.5 

4000 6000 y ($per month) 

Figure 3a. WFI with different u. y. a constant 

and therefore 

VA „ „ 4000 

2/s " " 6000 

Hence, a change in /x implies a proportional shift of the welfare function. 
One of our main preocupations in the remaining section is to discover why 
individual's /x—values differ. 

The parameter a defines the slope of the welfare function. 

0.5 

Figure 3b. The WFI with differente a u constant 
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In Figure 3b, two functions are sketched with a A < <?B- If c = 0 
we get the limiting case where individuals are completely unsatisfied with 
any income until their income reaches eß, and where they are completely 
satisfied if income exceeds e?. It is the welfare function of a Hermit. The 
parameter a is called the welfare sensitivity of the individual. 

The parameters \i and a are estimated for each individual by 

fi = - XT l n c i and IT = - J ] ( l n c j _ M)2 

where ci, .., C6 stand for the six income levels reported in the IEQ. 

1.3.3 T h e def ini t ion of i n c o m e 

In the usual IEQ version, the income concept is after-tax monthly house
hold income. In some versions income per year has also been used and/or 
before tax income (see Dubnoff et al. (1981)). The choice of the definition 
should be adapted to what is well-known to the individual. Hence, an en
trepreneur who knows his annual income better than his monthly income 
should be questioned in terms of his annual income, while a civil servant 
who is paid monthly should be approached in terms of his monthly income. 

1.4 The explanation of the welfare function 

In mainstream literature, it is always assumed that the utility function of 
income is the same for all individuals. A major finding of our empirical 
research, although intuitively completely plausible, is that individual wel
fare functions differ between individuals. When differences are found, the 
imminent question is whether such differences are structural and can be 
correlated with observable variables. In our case, this means that we try 
to 'explain' the variable \i by other factors, varying per individual and/or 
environment. In the studies, it appeared that // could be explained to 
a large extent7. The parameter o posed much more of a problem. We 
shall therefore concentrate on the explanation of /x and assume that a is 
constant. 

We recall that fi determines the position of U(y). If /x increases, the 
individual becomes less satisfied with the same amount of income. In 
other words U(y;/i) is decreasing in fi. The first determinant that naturally 
comes to mind is the size of the family to be supported from the income. 
Income needs are probably also determined by the actual circumstances of 

An explanation does not necessarily mean a one-way causal relationship. 
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the individual, for instance as reflected by the individual's current income 
yc. We therefore expect that needs will increase with family size (denoted 
by fs) and with current income yc. Hence, fs and yc are parameters in 
the individual welfare function. In Van Praag (1971) and Van Praag and 
Kapteyn (1973), the following simple relation has been found 

Hi = constant + ßi I n / s ; + ß2lny^c (1-4.1) 

In Van Praag and Kapteyn (1973), the following (approximate values) 
were found ß1 = 0.1 and ß2 = 0.6, R2 = 0.6, where fs; denotes the number 
of individuals living in the household of respondent i, and yifi denotes the 
current household income of i. 

Since then, the IEQ has been posed in many countries, and similar 
results have been found. We give an example drawn from a study on 
poverty by Van Praag, Hagenaars and Van Weeren (1982), based on a 1979 
EUROSTAT survey of eight European countries. Moreover, we add values 
for Russia estimated by Frijters and Van Praag (1995, see also chapter 2). 
In Table 2, we present the regression estimates for the nine countries using 
the equation 

Hi = ßo + ßi In ƒ Si + ß2 In yi<c + ƒ p Q + u% 

where X denotes a number of variables used in the regression which we 
do not show (including age, education , employment levels and gender), 
and \ii denotes the normally distributed error term. 

Table 2: Es t imates of welfare paramete rs for 9 countries 
Countr ies 

ßl A N Ry 

Belgium 0.097 0.433 1272 0.695 
Denmark 0.075 0.631 1972 0.829 
France 0.059 0.505 2052 0.676 
W. Germany 0.112 0.583 1574 0.693 
Grea t Br. 0.115 0.364 1183 0.575 
Ireland 0.169 0.455 1733 0.636 
Italy 0.156 0.381 1911 0.510 
T h e Nether lands 0.100 0.537 1933 0.664 
Russia 1995 0.250 0.501 1444 0.501 

Source : Van Praag , Hagenaars and Van Weeren (1982) + own calculations 

All coefficients are highly significant. 
The variables vary over the nine countries but not dramatically. The value 
of ßi is related to the costs of children to the household and will will 
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depends on the level of state provisions. If childcare, education and other 
services used by children are free, then we may expect a ßi of about zero. 
On the other hand, in poor countries with a less liberal system, ßi may 
be rather high. This is indeed what we observe: the highest coefficient of 
ßi is for Russia in 1995 where state support for families with children is 
virtually non existent. 

It is not surprising that the satisfaction derived from a specific income 
level depends on the size of the household. Somewhat more surprising, 
especially for most economists, is that income satisfaction for any income 
level, not only for an individual's own current income, depends on an indi
vidual's own current income. It implies that two individual A and B with 
current incomes y^iC and yB,c will evaluate any income differently. More 
precisely, the following is usually true: 

U(yB;fs,yB) ¥" U(yB;fs,yA) 

That is, B evaluates his own income differently than A would evalu
ate the income of B. It is obvious that this fact is very relevant for the 
evaluation of social inequality, for the theory of a fair income distribution 
and for the evaluation of social welfare. The outcomes of such norma
tive evaluations depend on the income norm of the evaluations. Actually, 
UA(V', fsA,yA,c) describes the norms of A with respect to what equals a 
'bad',..,'good' income and all levels in between. 

A person's income may increase, for example from y ^ to y^. The 
evaluation of this change will be evaluated differently before the change 
and after the change, or, as economists say, ex ante and ex post. The 
ex ante evaluation of future income is [/^(y^2^ fs,y^), while the ex post 
evaluation is {/^(y^; fs, y^). We sketch the difference between the ex ante 
and ex post welfare function in figure 4. 

Due to the fact that [i increases with the income change, the welfare 
function shifts to the right. The effect of this is that the ex post evaluation 
of both y ^ and y^ falls compared to the corresponding ex ante evalu
ations. It can be seen, and also shown, that the ex ante welfare gain is 
larger than the ex post gain. As a consequence, the ex ante evaluation is 
exaggerated when reconsidered later on, or to put it differently, the income 
increase will be a disappointment in retrospect. The value of the coefficient 
ßi is crucial in this context. If ßi — 0, the curve will not shift to the right 
and the whole income increase will be translated as a welfare increase. In 
that case ex ante and ex post evaluations are equal. 

On the other hand, if ßi = 1, perceived welfare will not increase at all. 
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Figure 4 :ex ante and ex post welfare gain 
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This can be seen by examining 

lnyc - / » = ] n & - # , - / ? ! h i / s - 1.00Inyc = -fo-ß^fs 

In this case, the subjective ex post welfare evaluation does not depend 
on actual income. Evidently, this is a pathological case which has not 
been found in reality. The anticipated welfare increase would end with a 
complete deception. 

The phenomenon of a shifting welfare function arising from a partial 
adaptation of income norms to changing current incomes, is what Brick-
man and Cambell (1971) called the hedonic 'treadmill'. Van Praag (1971) 
introduced the term 'preference drift' for the same phenomenon. 

If all individuals have their own norms with regard to income levels, 
which depend on their own circumstances, the question is justified whether 
it is possible to construct social standards with respect to what is a 'good' 
income, a 'bad' income, etc. This is possible in a certain sense. We define 
a social standard for a 'good' income, say ygood, as that level of income 
which is evaluated to be 'good' by an individual with that current income. 
If a 'good' income corresponds with a welfare value of 0.7 on a [0,1] scale, 
it implies that ygood is the solution to the equation 

U (ygood] f s, yg00d) =0 .7 

Using lognormality and our estimate of /z, it is possible to show that 

TTI- t - \ Ki A) + A hi ƒ s a 
U(ygood; fs, ygood) = A(ygood; , a , z zr) 

1 — P2 1 — Pi 
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Similarly, we can obtain a social standard income for each possible 
welfare level, sketched in the next figure. 

Figure 5: The social standard welfare function 

0.3 0.7 

We call the ensuing welfare function of the social standard income levels, 
which is also lognormal, a social standard function. We know that someone 
with Yo 4 current income will evaluate his own income by 0.4. This analysis 
is frequently used to define a subjective poverty line as y$A for poverty and 
yj$ 5 as near-poverty. Notice that this line varies as a function of family 
size. Hence, there is a two-person household poverty line, a three-person 
poverty line, etc. The social standard function is an obvious tool for social 
policy and the evaluation of income redistribution and tax policy. 

From a social-psychological viewpoint, it is very interesting to compare 
the welfare sensitivity of the individual welfare function a with the corre
sponding slope parameter of the social standard function yf-g-. If 0</32 < 1, 
the latter function is less steep than its individual counterpart. In other 
words, the larger the preference drift ßt, or in psychological terms, the 
stronger the working of the hedonic treadmill, the flatter the social stan
dard curve will be compared to the individual welfare function. 

Obviously, the difference between the two functions explains why a 
person with moderate income, for instance $40,000 a year, thinks that 
someone with $100,000 is rich while the rich person himself with $100,000 
does not perceive himself to be rich. In the same way, people with $20,000 
do not feel as poor as the observer earning $40,000 thinks they would. 

The explanation of /z by individual variables and the stability of these 
explanations over samples (see also Van Praag and Van der Sar (1988)) 
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may be seen as indirect evidence for the validity of the Welfare Function 
of Income. The measured concept may be explained to a certain extent 
by individual circumstances in a plausible way. One of the more recent 
additions is a quadratic part in age. It is seen that financial needs are 
greatest at the age of about 40. 

However, the explanation of \i may be useful for policy purposes as well. 
If we find that the welfare derived from income depends on family size, this 
gives a natural clue to the question what family allowance would keep the 
family at the same household level if family size is increased from two to 
three by having a child: the welfare a household derives from income is 

Uind — A(yI)C; constant + 0.1 In ƒ $i + 0.61nyiiC, er) 

In order to keep welfare constant if fs increases from 2 to 3, we should 
add 0.11n(|) to lnyi>c or multiply yiiC by ( | ) 0 1 . 

However, in the long run, this increase will not be enough to compensate 
the family for an increase in family size, as current income yifi increases 
and hence JJL. Therefore, we need a second increase of 0.1 ln( | ) * 0.6 and so 
forth. The total increase necessary to compensate the household equals 

A r 9 , O.lln(f) 
0.11n(-)[l + 0.6 + 0.62 + ..] = T - ^ 

and this is precisely what the social standard welfare function would 
prescribe. Here we encounter a dynamic aspect, viz., that the individual 
welfare function is anchored on own current income. That is the meaning 
of preference drift. People adapt their norms to the present situation. 

Parts of this analysis are also possible on the separate Cj levels without 
any reference to a cardinal utility function (see Van Praag and Van der Sar 
(1988)). 

1.5 Dynamics 

In the previous section, we described how the need parameter /i could 
be explained by variables such as family size and current income yc. The 
latter effect is now refined by supposing that /j, depends not only on present 
income but also on income in the past and income that is anticipated in the 
future. It follows that in the ß—equation we replace yc by ...,y_2,y-i,yo,yi! 

y2,... whereby yo denotes current income, y_2,y_i, for incomes one or two 
years in the past and where y : stands for anticipated future income in 
one year's time. All experienced and anticipated incomes contribute to 
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the formation of our present norm on incomes. In its simplest form, the 
//—equation looks like 

+00 

ßi = ßo + ßi In ƒ Si + #>( Y, wtln Vu) 
t= — oo 

where i refers to respondent i. 
The coefficients . . ,w_2 ,w_i,w0 ,w1 ,w2 , •• are weights which add up to one, 
whereby the weight w0 denotes the weight of the present income, while 
Wp = Eri-00 wt a n d w / = I X 1 wt denote the weight of all past incomes 
and anticipated future incomes respectively. Van Praag and Van Weeren 
(1983,1988) estimated the parameters of this model on Dutch panel data. 
The main question concerns how the distribution of time weights will look. 
They regressed /z* on the incomes of the three years in which the panel was 
held. For the second wave they found 

^ = 3.04 + 0.10 In fsz + 0.68(0.16 In yitt-i + 0.75 In yht + 0.09 In yht+l) 

R2 = 0.69 

N = 645 

where all coefficients are significant. The results tell us that current 
income has the greatest time-weight, which implies that the time-weight 
distribution peaks near the present. Also, incomes in the past carry more 
time weight than incomes in the future, which suggests that on aggregate 
the time-weight distribution peaks just before the present. Of course, this 
is an aggregate relationship which will differ for individuals of different ages 
and education profiles. For a more complete analysis, more incomes than 
the three available were needed. Therefore, Van Praag and Van Weeren 
(1988) used econometric techniques to estimate the incomes which were 
further back than one year, i.e. ...,y_3,y_2. They also estimated incomes 
further than one year in the future, i.e. y2,y3, ••• With the use of this com
plete income stream, they looked somewhat further at the shape of the 
time-weight distribution.8 In general, they found the time-weight distribu
tion to have the shape of a normal curve. More specifically, the time-weight 
distribution may be characterized by a mode parameter, /zr, and a disper
sion parameter, aT. The empirically estimated shapes of the time weight 
distribution are presented in Figure 5.1 for three age brackets, viz., at 30, 
50 and 70. 

8The likely result of using estimates for some incomes is that the effect of income 
different from the present income will be underestimated. The qualitative results should, 
however, remain the same. 
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Time-discounting density functions for various ages 

3 0 

The most interesting points are that: 

• The time weight distribution varies for different ages. 

• The distribution is not symmetric around the present. 

• The time weights of the past are greatest for young and old people. 

• The middle age bracket derives its norm mostly from the present and 
the anticipated future. 

• The dispersion of the distribution varies considerably over different 
ages. In midlife, the time weights are extremely concentrated. 

The mode and symmetry point of the time weight distribution is at fiT. 
We call it the time focus of the individual. It shifts from more than one 
year in the past, (-1.3) at 20, to almost half a year in the future, (0.45) at 
50, while it shifts back to the past, (-0.43) for the age of 70. 

The change of aT is also interesting. We call aT the time span of the 
individual. It is rather long for young individuals and shortens when people 
approach midlife. The time span is intimately related to the velocity of time 
as it is perceived by the individual. The midlife has a narrow time horizon 
which implies that the individuals then live "by the day". The velocity 
of life is high. For young and old people, the time horizon is wider and 
hence the velocity of time is lower. We call the reciprocal of aT, i.e. -1- the 
subjective velocity of time. 



The measurement of welfare and well-being, the Leyden approach 33 

In Table 3, we present the relevant figures for several age classes. It is 
seen that the subjective velocity of time ^- increases by a factor ^ | « 15 
up to midlife, and then falls by a factor 6 at age 70, and still more at later 
ages. 

Table 3: Values of fir, aT, wp, TUQ, wp 

age HT oy Wp U)Q Wp 

20 -1.32 1.44 0.72 0.18 0.10 
30 -0.32 0.71 0.40 0.48 0.12 
40 0.27 0.26 0.00 0.81 0.19 
50 0.45 0.09 0.00 0.70 0.30 
60 0.22 0.21 0.00 0.91 0.09 
70 -0.43 0.62 0.46 0.48 0.07 

Source: Van Praag and Van Weeren (1988) 

The time weight distribution is clearly important for individuals be
cause it determines the speed of adaptation of the income norms of the 
individual when faced with changing circumstances. This may be the case 
for individuals who become jobless and then become dependent on social 
benefits. The adaptation process may be a reason to smooth the path of 
the income reduction over time, in order to smooth the decline in welfare. 

Another potential application is to evaluate the impact of inflation and 
accelerating inflation on the income norms and the satisfaction level derived 
from income. These applications are discussed in greater detail in Van 
Praag and van Weeren (1988). 

The research on the time weight distribution has not been repeated 
since 1988. Therefore, this must be seen as a first attempt, where the 
results have to be considered with care. It may be that other models 
would yield other results. This method of obtaining time weights is based 
on a simple household survey and is very cheap compared to experimental 
laboratory experiments. 

The estimates of time weights are exclusively based on the analysis of 
income norms. The memory and anticipation weights from norms on other 
subjects, for instance on fashion, housing, ethics, may be determined by 
other variables and have different time weight distributions. There is a 
great need for more research in this area and cooperation with psycholo
gists. 
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1.6 Reference groups? The social filter 

A major concept in sociology is the reference group. It is a matter of 
fact that opinions and norms are not formed by individuals in splendid 
isolation, but that their norms and opinions are influenced to a large extent 
by parents, peers and others. They form the social reference group of 
the individual. When we consider society as a two-dimensional space, 
where each person is characterised by age and income, we may think of 
the reference group of person A, say G^, as a region in that space and 
similarly we may sketch the reference group of B. In figure 7 two such 
reference spaces are described by elipsoids. 

Figure 7: the socia] reference group 

Society with reference groups of A and B 

In this figure, B is not in the reference group of A, but A is in the 
reference group of B. In practice it is difficult to draw exact borderlines. 
It may be safe to assume that not all individuals in G^ carry equal weight 
for A. We may even assume that it is impossible to draw a borderline, but 
that in a sense the whole society influences the norms and opinions of A, 
although some people are "far out" and carry a weight near zero, while 
other individuals carry a heavy weight. This leads to a generalisation of 
the concept of reference group. We replace it by a reference weight distribu
tion. The weight distribution may differ for each individual. For norms on 
food, clothing, visiting the theatre, one's religion, the intensity of religious 
observance, etc., we may expect different reference weight distributions. 

In this context we concentrate on income norms. As we saw, the individ
uals income norm is explicitised by his response to the IEQ and described 
by his welfare function of income. 
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How are norms formed? One hypothesis is that most norms with respect 
to qualitative variables are purely relative. For income in particular it may 
be that people evaluate income levels by estimating what fraction of income 
earners earns less than themselves and what fraction earns more. 

For instance, if somebody believes that 80% earns less he feels very well-
off with his income, while if he assumes that only 20% earns less, he feels 
miserable. This hypothesis is termed the preference formation hypothesis 
by Kapteyn (1977). Layard (1980) used a similar hypothesis. 

If everybody had the same income distribution in mind, we would have 

Ui(y) = G(y) 

where Ui(.) is the individual welfare function of individual i and G(.) 
is the cumulative income distribution function of the population. In prac
tice Uj(.) differs between individuals, as we saw before. This implies that 
individuals do not refer to the same population, which means we inter
pret Ui(y) as the income distribution function of the reference group, the 
so-called perceived income distribution. We sketch the density functions 
corresponding to both distributions in figure 8. 

Figure 8: 

Objective distribution density 

perceived income distribution 
/ density 

The density ol the objective and perceived distribution 

The objective distribution counts numbers, i.e., everybody carries equal 
weight. The perceived distribution gives some income classes (all incomes 
between A and B) a greater weight, whilst those individuals with incomes 
less than A or greater than B carry less weight in the individual's perception 
than their numbers would justify. It is as if the individual looks through 
a social filter which exaggerates the importance of some and belittles the 
importance of others. 
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Let the density of the objective distribution be given by g(y) and the 
density of the perceived analogue by u, (y) then the social filter is decribed 
by the expression 

Vt(ï/) = 
My) 
g{y) 

If <fi > 1 for income greater than A, the individuals with incomes 
greater than A get a disproportionately large reference weight, while indi
viduals with incomes for which ipi(y) < 1 are underweighted. The social 
filter itself is sketched in figure 9 

F i g u r e 9 ' The social filter 

l n ( y ) 

It looks on the log-income axis like a normal density with the top at 
fj,* and dispersion Ä where az stands for the welfare sensitivity of i and 
(To for the log-standard deviation of the income distribution. We call the 
income class ê«* the social focal point of the individual and q? = ^ the 
social myopia factor. On the basis of a modest sample (N=448) created by 
Steven Dubnoff in the Boston area in 1983, Van der Sar (1988) estimated 
the model. It appeared that individuals have different social filters, which 
depend on a number of individual characteristics. He included as explana
tory variables net family income, family size, the years of schooling of the 
respondent, and potential years of labor market experience. He found (pg. 
91): 

1. "Social myopia on average was about 2/3. 
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2. The myopia factor varies positively with schooling which reflects the 
fact that better educated people have more fantasy concerning in
come than the less educated and a broader social horizon, i.e., a 
broader reference group. 

3. The myopia factor varies negatively with labor market experience 

4. The social focal point fi* varies positively with own income which 
reflects the fact that the mode of the social filter function shifts with 
shifting income. 

5. n* is positively correlated with family size indicating that the larger 
fs, the higher the income needed 

6. Generally fi* > In y» which shows that people tend to focus their 
attention especially on people earning more than themselves; it may 
be explained by the fact that people are trying 'to keep up with the 
Jones's'; their mind is put on people being somewhat more fortunate; 
this view stresses the relative aspect; 

7. The social filter is asymmetric in the sense that B may give more 
reference weight to A than vice versa." 

Then, in consideration of Van der Sar's empirical results we can make 
the following propositions on the individual's social reference group with 
respect to income: 

I It especially contains those people with an income being (somewhat) 
bigger than one's own. 

II The width of the group is positively correlated with one's years of 
schooling and negatively with one's potential labor market experi
ence; the effect of the latter being smallest in absolute terms. 

This type of research has not been followed up yet, but there are now 
enough data sets to repeat and refine this at a larger scale. 

The social filter also yields a definition of a social distance function on 
the log-income axis. More precisely we define the social distance between 
i and j as perceived by i as d^ as 
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which is essentially an expression derived from the social weight of 
an individual: the higher the social weight (—fi(yj)) the lower the social 
distance, that is, the less individual i is influenced by j . 

The first interesting aspect of the social distance is that it is asym
metric: dij is generally not equal to dß. As d^ denotes the social distance 
between i and j as perceived by j , it can be seen as the passive distance 
between i and j . The active distance between i and j (dij) is a measure 
of the influence which j has on i, while the passive distance dji reflects 
the influence of i on j . Van Praag and Van der Sar (1991) calculated the 
average social distance within and between schooling groups in the Boston 
area: 

Table 4: the passive and active social distance between educat ional groups 

passive\act ive  

schooling 12 12<schooling 16 schooling>16 average 

schooling 12 3.24 2.63 2.62 2.83 

12<scooling 16 4.00 2.27 1.98 2.78 

schooling>16 4.59 2.35 1.89 2.99 

average 3.88 2.41 2.17 2.84 

Source: Van P raag and Van der Sar (1991) 

First we look at the diagonal elements. They present the within-
distance. We see that the average within-distance is the highest in the 
group with low education, viz. 3.24, and the lowest in the group with high 
education, viz. 1.89. The average distance between all subjects in the 
sample is 2.84. 

The passive distance of the lowest group to the middle-group, say 
schooling inbetween 12 and 16 years of education, is 4.00 and the active 
distance is 2.63. It follows that the low group exerts more influence on the 
middle school group than that it is influenced by the middle-school group. 

The social distance analysis is an instrument to study the segmentation 
between social subgroups in society. In Van Praag and Van der Sar this 
kind of analysis is not only performed on education classes but also on 
income classes and age classes. 

1.6.1 Discussion 

The idea of the social filter model itself is more or less a truism. We 
observe a norm on what constitutes a 'good', .., 'bad' income level. If we 
assume that such a norm is purely relative, the individual norm reflects a 
subjective distribution of the norm's subject, here the income level. 
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This idea has been put forward in sociology and psychology, e.g., by 
Runciman (1966), Easterlin (1974), Layard (1980), Kapteyn (1977), and 
Frank (1985). 

The significance of this approach is in its application and the investiga
tion into how the social filter function varies with individual characteristics 
and characteristics of the social environment. 

Obviously, this kind of research is in its infancy. One of the obvious 
gaps in this presentation is that the social space ÇI is here taken to be one-
dimensional. The individual classifies other individuals by their income 
only. It is obvious that persons classify each other on a multiplicity of 
dimensions, e.g., age, education, type of employment, and religion. This 
would require a multi-dimensional social filter. A theoretical start has 
been made in Van Praag (1981) but due to a lack of data and computa
tional manpower it has not been empirically operationalised up to now in 
a satisfactory manner. 

1.7 Methodological discussion 

The approach outlined above for measuring individual norms on income has 
been expanded to other aspects such as age and education by Van Praag, 
Dubnoff and Van der Sar (1988). More specifically, individuals were asked 
to connect age levels to subjective labels in the following Age Evaluation 
Question: 

"When I think of other adults, I consider people to be 

young, if they are younger than years old 

somewhat young, if they are about years old 

middle aged, if they are about years old 

somewhat old, if they are about years old 

old, if they are older than years old" 

Similar to the analysis of the IEQ, it is possible to analyse the age 
norms of respondents, for example, by explaining the answers by means of 
regression analysis. In Van Praag et al. (1988) this is done level by level 
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for the Boston data set. Let â  (i=1..5) be the respondent's age levels, then 
they consider the equation 

In a» = ao,i + ai,* In age + a2ti In schooling + a3i In ƒ s + a^D gendeT 

where they assume that what is considered 'young' or 'old' depends on the 
age of the respondent, the number of years of schooling, the size of the 
family and the gender of the respondent. The results of the regressions are 
presented in Table 4. 

Table 4: Regression equat ions for the age s t anda rds (N=538) 

constant age educat ion family size gender R^ 

young 1.414 0.319 0.180 0.069 0.027 0.091 

(0.270) (0.043) (0.067) (0.026) (0.030) 

somewhat young 2.329 0.266 0.045 0.056 0.019 0.135 
(0.183) (0.029) (0.045) (0.018) (0.020) 

middle-aged 3.160 0.177 0.014 0.016 0.048 0.163 
(0.115) (0.018) (0.028) (0.011) (0.013) 

somewhat old 3.740 0.117 0.018 0.003 0.047 0.132 
(0.095) (0.015) (0.023) (0.009) (0.011) 

old 4.243 0.058 0.067 0.003 0.048 0.071 
(0.099) (0.016) (0.025) (0.010) (0.011) 

s t anda rd deviat ions in parentheses 
Source: Van P raag et al. (1988) 

From a statistical point of view, most coefficients are significant and 
follow a definite pattern. Our evaluation is that there is a strong systematic 
pattern which indicates that there is no confusion in connotation. The 
fraction of the variance explained, as measured by R2, is poor in comparison 
to that of the IEQ, but is certainly not below standard for samples of micro-
data of this size (« 500). However, it implies that there are more individual 
factors which were not covered in the survey, which must be added to the 
systematic structure than in the case of income standards. 

With respect to the interpretation of the coefficients, we make the fol
lowing observations. The older the respondent is, the higher his age stan
dards. It follows that if A is 10% older than B, he will have an age standard 
for 'younger' that is about 3% higher (0.319*10%). Or in other words, if 
someone aged 20 finds himself 'somewhat young', an older person will find 
him still "young". For the age standards of "old", there is much less di
vergence between respondents of different ages. 

We see that schooling has a strong impact on the definition of 'young': 
more educated people tend to stay 'young' longer. The impact of a large 
family on age standards is also evident. In such families, youngsters are 
considered to be children longer. 
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The social implications of these tendencies are not imminent. However, 
culturally it might be of interest that, in western countries, where the level 
of education has been increasing for decades, the concept of adulthood 
has become identified with an increase in age. Finally, the gender of the 
respondent also plays a role. If the respondent is female, the age standards 
are somewhat higher than for males, which implies that females tend to 
diminish the impact of age slightly. Except for the female tendency to stay 
and look young as long as possible, it is in conformity with the longevity 
of women compared to men. 

Again we see that 'y° u n g ' does not mean the same thing to young people 
as to old people. We can derive a general age a* standard by setting a* = 
age, yielding 

In a* = [a0ii + a2ti In schooling + a3>2 In f s + aAADgender] 

The resulting age standards are tabulated in Table 5. 

Table 5: General age standards 
General standards 

male female 
respondents respondents 

young 
somewhat young 
middle-aged 
somewhat old 
old 

17.69 
30.16 
49.54 
65.73 
75.06 

18.41 
30.95 
52.50 
69.31 
78.91 

Source: Van Praag et al. (1988) 

Similar to the age evaluation question, individuals were asked which 
education level they thought was 'very educated', 'uneducated', etc. By 
explaining the answers to this Education Evaluation Question (EEQ), Van 
der Sar (1991) was able to measure an individual norm on education as 
well. The interested reader is referred to Van der Sar (1991) for a full 
discussion of the AEQ, EEQ, and related questions. 

1.7.1 Individual norms and general standards 

The evidence described above suggests that people have subjective norms 
concerning various concepts. These norms will differ among individuals. 
They are measured by questions such as the IEQ, AEQ and EEQ, which 
supply us with numerical levels related to verbal labels or other symbols. 
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These questions may be posed theoretically in two ways: one may sup
ply the label as stimulus and ask for an amount as a reply. Alternatively, 
one may supply an amount as stimulus and ask a label as a reply. The first 
way has been selected as the most practical when there are many different 
respondents with differing norms. It is also somewhat more informative, 
as people can space their answers. 

In addition, we have evaluations by individuals of their own situation. 
This is done by fitting their own situation on their own norm. For in
stance an individual i with current income yc evaluates his own income by 

Ui(yc;yc, fs). 
A final point is whether we may in some sense speak of general or 

social objective standards in contrast to individual subjective norms. Each 
individual may have an idea about what he thinks is a 'bad' or a 'good' 
income, but is there also a way to give content to a social norm with respect 
to what is a 'good' income and what is a 'bad' income? This question 
is especially pertinent when we think of a socially acceptable definition 
of poverty, or eligibility for social assistance. A second example is the 
general standard for being 'old', which is relevant for fixing the retirement 
age. A general standard may be derived from the individual standards by 
calculating the income level, age, education, etc., where people evaluate 
their own income, age, etc., as 'bad', 'good' etc. or 'young' and 'old'. 

Political applications of the IEQ are not extensively dealt with in this 
chapter, but we mention applications to poverty measurement (Goedhart 
et al. (1977), Van Praag et al. (1982), Hagenaars (1986), Plug, Krause, 
Wagner, Van Praag (1996), Van Praag and Flik (1992a, 1992b), Frijters 
and Van Praag (1995), Colasanto, Kapteyn and Van der Gaag (1983), 
Stanovnik (1992)). Further applications concern income inequality (Van 
Praag (1977)), household equivalence scales (Kapteyn and Van Praag (1976), 
Van Praag and Warnaar (1997)), and climate equivalence scales (Van Praag 
(1988), Frijters and Van Praag (1998)). 

In this method, there is a strong anchor effect. The answer of the 
respondent depends very strongly on his own situation. One may attempt 
to avoid this, for example, by asking 

"Thinking about an average family with two children, what 
does it need per month for an adequate living?" (cf. Rainwater 
(1971)) 

While avoiding the anchor effect of one's own situation, it introduces 
a new problem: what should be regarded as an average family, which will 
depend on the reference weighting system of the respondent. We can at 
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least deal with the anchor effect of the individual's situation, as we know 
the own situation of the respondent, but we do not know what the respon
dent considers to be an average family. The usefulness of this question 
thus depends on whether it is reasonable to assume that there is common 
agreement about what constitutes an average family. In heterogeneous 
populations, such agreement will be absent. 

Obviously, the method works only to evaluate one-dimensional situ
ations where numbers may be assigned and where a natural ordering is 
manifest. 

A problem where the described IEQ method breaks down is when the 
society is only partly monetized. In that case, welfare cannot be charac
terised on the one-dimensional income scale. An ingenious way out has 
been suggested by Pradhan and Ravallion (1998). Their approach is to 
ask for evaluations of consumption levels instead of evaluations of income 
levels. 

At present, welfare functions have been measured in nearly all EC coun
tries, the USA, Hungary, Slovenia, Poland and Russia. In almost all cases, 
except in the USA, the samples were fairly large scale, ranging from a 
1000 respondents to over 20,000. Panel data are scarce; the Dutch Socio-
Economic Panel carried the question for a number of years, the German 
Socio-Economic Panel included the question in 1992 only, while at present, 
a Russian large-scale household panel includes the question as well. See 
the subsequent chapters for analyses of the latter two data sets. 

1.8 Future directions: well-being and wel
fare 

Traditionally, economists identify welfare (or even happiness) with income. 
However, it is well known and also fully recognised by other disciplines that 
there is more between heaven and earth than income and everything that 
can be bought with income. 

This calls for an operational distinction between economic welfare and 
well-being. Welfare is the evaluation assigned by the individual to income 
or, more generally, to the contribution to our well-being from those goods 
and services that we can buy with money. 

Next to material resources, we have other aspects which determine the 
quality of our life. We can think of our health, the relationship with our 
partner and family and friends, the quality of our work (job satisfaction), 
our political freedom, our physical environment, etc. We shall call this 



44 Chapter 1 

comprehensive concept well-being or quality of life (see Nussbaum and Sen 
(eds., 1992) for philosophical discussions about this concept). 

It is empirically possible for most individuals to evaluate their life as a 
whole. A well-known example is the following question devised by Cantril 
(1965): 

"Here is a ladder with ten steps which denotes the 'ladder of 
life'. The bottom step stands for the worst possible life. If you 
climb up and arrive at the tenth step, you arrive at the best 
possible life. Can you indicate where you are at the moment?" 

Other questions which are very similar to Cantril's question ask indi
viduals to denote how satisfied or how happy they are with their life as 
a whole. The concept of well-being is thus very similar to that of life-
satisfaction or happiness, and we will not discuss the differences. 

These questions are a standard module in many psycho-sociological 
surveys and respondents have no difficulty responding. See Veenhoven 
(1996) and Diener and Suh (1997) for reviews of the psychological literature 
on well-being. It is also obvious that responding to these questions is 
tantamount to evaluating one's life situation on a bounded numerical scale 
between zero and ten. 

In fact, we have here a measiirement method which defines the well-
being concept in an operational way. We notice that what we measure is an 
evaluation of the individual's actual situation. Hence it is not an 'individual 
norm', as measured by the IEQ, where six qualitative labels are linked to 
income levels, yielding an 'income norm'. The Cantril question provides 
us with a social standard on well-being. 

We assume again, as is always done implicitly, that the respondent's 
answers are comparable, in the sense that individuals evaluating their life 
with the same grade, such as a 5 or an 8, are equally unhappy or happy 
with their life. The main questions are: 

a. What determines well-being? 
b. What are the differences between welfare and well-being? 

Plug and Van Praag (1995), Plug (1997), analysed these two questions 
on a large sample (1991) of about 6000 Dutch married couples, with the 
husband younger than 65 years of age. They related well-being to objective 
factors, like family size, income, age, and religion, and to subjective factors 
which relate to the intensity with which an individual 'has problems' with 
his health, job, marriage, physical environment, etc. Van Praag and Plug 
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(1995) then used the estimate to look at the welfare value of children and 
the well-being value of children. In general, the operationalization of well-
being was found to be meaningful and yielded plausible results. We refer 
to Plug (1997) for a fuller discussion of the results. 

In chapter 5, an attempt is made to explain well-being. In Chapter 6, 
the interpretation of well-being as a stream of momentary satisfactions is 
explored. 

1.9 Conclusions 

The work originating from the Leyden School has tried to operationalize 
the concepts of welfare, well-being, etc., which are considered immeasur
able and esoteric by most of the economic profession. With rather simple 
and inexpensive questions in large-scale surveys, considerable information 
has been found on feelings. At least the feelings of welfare and well-being 
may be 'explained' by objectively measurable variables and by partial satis
faction measures with respect to aspects of life. The information is helpful 
for quantifying memory and anticipation weights and can be used to em
pirically identify social reference groups. The potential policy applications 
are plentiful. We briefly described its use to calculate family equivalence 
scales. A rather recent development is the combination of the welfare and 
well-being measurement, which makes it possible to identify the cost and 
benefits of various choices. 

The apparatus developed thus far is not typically restricted to economic 
problems, but can also be used by psychologists, sociologists, and political 
scientists. Its use in health economics seems straightforward. 

The story is hopefully not finished but only in the early stages. The 
main empirical restriction is that the data sets are scattered and almost 
never contain the IEQ, sound economic information (consumption, income, 
job characteristics) and at the same time 'soft' information on feelings on 
several aspects of life, such as the Cantril question. In this respect, the 
USA, where so much effort is given to research, is conspicuously absent. 
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Chapter 2 

Welfare poverty in Russia 

2.1 Introduction 

In this chapter we present comparable estimates for poverty in Russia, 
Ukraine and Kazakhstan at the end of 1991 just before the collapse of the 
Soviet Union and comparable estimates for Russia in 1993, 1994 and 1995. 

We compare two measures of poverty which reflect different ideas as to 
what poverty is. We use the relative poverty measures based on the half 
median and the half mean income (OECD (1976), Van den Bosch et al. 
(1993), Flik and Van Praag (1991)), in which poverty is defined as a relative 
phenomenon. We also use the Leyden Poverty Line (LPL: Goedhart et al. 
(1977)), in which poverty is defined as a feeling of financial deprivation. 

As far as we know, most poverty estimates which have been published 
for the Soviet Union and its successors are based on the commodity basket 
method: this method produced an estimate of the Russian poverty ratio of 
35% in June 1993 (Karasik (1993)), 24% in December 1993 and 14% in May 
1994, although there was no rise in the real incomes of the poorest 25% of 
the population during this period (Berger (1994)). The various estimates 
given in the Russian press of poverty ratios obtained with the commodity 
basket method in 1991-1995 even range from 6% to 85% depending on the 
institute or authority giving the estimate (Benson (1996)). Apart from be
ing accused of being politically manipulated (Benson (1996)), these results 
are not comparable with those of western countries as there is no reason 
why the basket for the Netherlands or France should equal the Russian 
basket. There are some estimates of relative poverty for selected regions 
(e.g. Doyle (1996) and Gustafsson k Nivorozhkina (1996)). We do not 
know of any estimates of subjective poverty. For pre-transition poverty 
rates, see e.g. Atkinson & Micklewright (1992). For a recent survey of 
poverty analyzes and transition issues in Russia see Ellman (1997). 

47 
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A problem posed by Rose and McAllister (1996), is that the relevance 
of money for welfare may be limited in a country like Russia, where part 
of the production and trade of goods and services is non-monetized. In our 
1991 data set we have self-reported information on bartering activities and 
'Unofficial sources of income' which enables us to estimate their influence 
on the financial need of households. Our conclusion is that 'unofficial' 
sources of income make a contribution of about 25% of total household 
income in 1991, but that the effect of bartering activities on financial need 
was rather small. Unfortunately, such information was not available for the 
1993-1995 surveys. We also find evidence that the importance of money 
for the welfare of households has increased over the 1991-1995 period as 
the economy has become more monetised. 

In section 2 we discuss the poverty line concepts used, where we give 
particular attention to the LPL, which has so far mainly been used in Eu
rope, although some U.S. authors also used subjective measiires of poverty 
(e.g. Vaughan (1993) and Garner et al. (1996)). 

In section 3, we describe the data sets. Section 4 presents estimation 
results. Section 5 discusses the resulting poverty lines and the transition 
in or out of poverty. Section 6 concludes 

2.2 Relative and subjective poverty lines 

In the relative view of poverty, a person is defined as relatively poor when 
his income is below a certain percentage of the average or median income. 
Because such measures are widely used and comparable accross countries, 
we will assess the degree of half-median and half-mean poverty in Russia 
and parts of the former USSR over the transition period. They are however 
statistical characteristics of the income distribution and hence they may 
have nothing to say about the actual level of financial deprivation in a 
country. 

In the subjective view of poverty, a person is defined to be poor when he 
feels his financial resources are inadequate with respect to his needs. It thus 
accepts subjectivity explicitly1. We shall use a subjective poverty method 

1We may note that also in the absolute view of poverty, where the ability of a 
person to buy certain goods or perform certain tasks decides who is poor, a subjective 
criterion is indispensable. Even Sen's definition of the poor as lacking the capabilities 
for functionings (Sen, 1983 and 1987) and Townsend's (1979, 1993) definition of the 
poor as not being able to "participate in the activities and have living conditions and 
amenities which are customary, or at least widely encouraged, in the societies to which 
they belong", requires a subjectively chosen list of capabilities or activities deemed 
necessary. The choice for items deemed necessary in the minimum commodity basket 
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known as the Leyden Poverty Line (LPL) method. It uses questionnaires to 
determine the level that people themselves indicate as their poverty line. 
The respondent is asked to connect income levels with verbal qualifying 
labels in terms of 'bad income' and 'good income' by the following Income 
Evaluation Question (IEQ): 2 

"While keeping prices constant, what before-tax total monthly 
income would you consider for your family as: 

Roubles 

very bad, 

bad, 

not good not bad, 

good, 

very good, " 

The five answers of individual i are denoted by c^. Its log-mean and 
variance are denoted by /^ and a2

 v The predicted value of //» is denoted 
by ßi. The basic approach is to use household variables such as age, the 
number of adults (=fsaj), the number of kids (=fskj), and family income 
(=y») as predictors of ^ and to use (ln(yj)-/2i)/cr as an ordinal household 
welfare index3. A household is then called poor if this index falls below 
a certain cut-off point. In practice the cut-off point is chosen such that 
a household is deemed poor if its household income would be below the 
expected income needed to be between a 'bad income' and a 'not good, 

method is also very dependent on the researcher and the region of research and is hence 
quite subjective (Callan and Nolan (1991)). 

2The Leyden Poverty Line or subjective poverty method was first developed at the 
University of Leyden by Goedhart et al. (1977). The IEQ was first developed by Van 
Praag (1971). 

The Russian version of the IEQ question differs slightly from the wordings mostly used 
in that income before taxation was taken instead of after taxation. This latter choice 
was made since direct taxation was very low in Russia during the periods investigated. 

3In the literature on the LPL it is usually argued that the welfare of income is 
evaluated by A(yic;jj,i,a) where A(.) stands for the lognormal distribution function. A 
welfare level of 0.1 then corresponds to an income lower than 'very bad', 0.3 to 'bad', etc. 
On the functional form see Van Praag (1968), Van Herwaarden and Kapteyn (1981)). 
Previously it was found, and also confirmed for the data sets used in this paper, that 
crfti is only weakly dependent on his personal characteristics. Therefore we use the 
sample average a2 for interpersonal comparisons (Van Praag (1971), Hagenaars (1986)) 
and focus on the explanation of /^. 



50 Chapter 2 

not bad income' 4. For more details on the method, see Hagenaars (1986), 
Van der Sar et al. (1988), Van Praag and Flik (1992a), Van Praag (1971, 
1994), and Danziger et al. (1984). 

The main assumption behind the LPL is that the answers to the norma
tive verbal labels are meaningful and comparable between individuals. Van 
Praag (1994) tried to analyze the meaning of words by asking respondents 
to place the verbal qualifications on a straight line between worst and best. 
Similarly, he asked respondents to translate the verbal lables into grades 
between zero and ten. The verbal labels used in the IEQ-questions ap
peared to have roughly the same meaning between members of a language 
community Psychological studies also suggest that normative labels have 
roughly the same meaning between different language communities. See 
Veenhoven (1996) for a review of studies on this issue. 

A difference between the LPL and relative poverty lines is in the way 
they deal with differences in living conditions accross households, such 
as family size, growing one's own food, the age of the individuals in the 
household, and whether one owns the house one lives in or has to rent it. 
Although all these factors will evidently influence the income needed to 
avoid poverty, most of these factors are simply ignored for relative poverty 
lines except for the factor household size, say fs, for which equivalence scales 
are used. For the relative poverty lines we choose the customary OECD-
scales which counts the first adult as 1, other adults as 0.7 and children 
under the age of 18 or those in full-time education as 0.5, even though some 
authors have questioned the rigidity and the height of these weights (Van 
Praag and Flik (1992a), Van den Bosch et al. (1993)). As is well-known, 
the steepness of the OECD-scales invariably will yield relatively high levels 
of poverty in large families. 

By contrast, the equivalence scales used in the LPL are endogenously 
determined: the LPL uses equivalence scales which depend on how much 
extra households report to need as their family size, age, and bartering 
activities change (see the appendix). To assess the difference, we compare 
the equivalence scales we found for the LPL with the OECD-scales. An 
advantage of the LPL is thus that many different influences on the ex-

4 An alternative is to ask individuals what is the minimum income ymin they need to 
make 'end meet'. However this one-level question yields different outcomes. Some people 
identify it with 'very bad', others with 'bad' and others with 'barely sufficient'. Hence 
it confuses all degrees of poverty hardships. The IEQ-multi-level question stabilises the 
answers and moreover it is possible to define various levels of subjective poverty by 
means of the IEQ. A still more simplistic version is the Gallup-poll question: "what is 
a minimum income for a representative household of X persons", where no reference is 
made to their own situation and confusion over the meaning of 'representative' is likely. 
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tent of poverty are taken into account by including many variables in the 
explanation of //;. 

For a more in-depth review of the (de)merits of different poverty lines, 
see Callan and Nolan (1991) and Van Praag and Flik (1992a). 

2.3 Data description 

This chapter uses two household surveys, the Erasmus Survey 1991 and 
the first three waves of the Russian National Panel. 

The Russian National Panel Survey, a representative survey of house
holds in the Russian Republic only, was first held in May 1993 and questions 
3727 households on their financial and personal situation 5. The response 
rate in the first wave was 75%. In the second wave 2808 households of the 
first wave were re-interviewed, and in the third wave 2273. The panel sur
vey asks respondents for their total income before taxes from all soiirces, 
but not through separate questions like in the Erasmus-survey. After delet
ing the cases with missing values, this left 2557 cases from the first wave, 
1904 cases in the second wave and 1444 in the third wave. As the second 
and third waves suffered from a significant selection bias towards house
holds with low reported incomes in the first wave, a weigthing procedure 
was used to counter this bias, which is explained in the appendix. We do 
not include the results of the 1997 and 1998 waves because of the increas
ingly high attrition rates (even though the panel became a revolving panel 
in 1998), although we mention that the found poverty results for 1997-1998 
remain roughly the same as for 1993-1995. 

The Erasmus Household Survey6 was carried out during November and 
December of 1991 in the republics of Russia, Ukraine and Kazakhstan, 
where the survey in Kazakhstan was split up between a survey amongst 
Russians and non-Russians in Kazakhstan. Of 10,000 randomly selected 
households, 8979 households completed a long questionnaire designed to 
elicit information on personal finances, personal living conditions and mea-

5The Russian National Panel Survey is carried out by the Institute for Comparative 
Social Research (CESSI) in Moscow under the guidance of A. Andreenkova and is fi
nanced by the Dutch Foundation of Scientific Research (NWO). It was commissioned 
and designed by Willem Saris of the University of Amsterdam, whom we thank for 
allowing us to use the data-set. 

6The 1991 survey was carried out by the Public Opinion Foundation in Moscow, then 
headed by Dr. U. Levada. The survey was designed jointly by B.M.S. Van Praag, Jan 
Berting and Ruud Veenhoven, all then at the Erasmus University Rotterdam (EUR). 
The EUR commissioned the survey and the authors thank the university for making 
the data set available to us. 
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sures of subjective well-being. An empirical problem with the measurement 
of income in 1991 was that income was truncated at 1000 Roubles per 
month, which was thought to be a tremendous amount at the conception 
of the questionaire. However, due to the rampant inflation at the time of 
the field work, the truncation affected 11.7% of the sample. A second prob
lem in the 1991 Erasmus survey was that only a maximum of two personal 
incomes were reported for each household, which, given the prevalence of 
multi-adult-households, may lead to serioiis underestimation of household 
income for specific cases. The data correction procedure for both problems 
is discussed in the appendix. We may note that dealing with these issues 
increased income estimates by about 25% from the raw data, but decreased 
the poverty estimates only slightly. After deletion of 2668 cases with miss
ing values, the sample was reweighted to take account of gender, age and 
degree of urbanization. See the appendix for more detailed information. 

A more fundamental problem was that just before the collapse of the So
viet Union, when the Erasmus survey was held in the fall of 1991, inflation 
was rampant while incomes lagged behind and the uncertainty with respect 
to political and economic development was high. This is reflected by our 
data, as the amount of money that was reportedly spent on commodities 
like food, housing and clothes, exceeded the total family income by some 
21% on average. This unusual feature of the Erasmus survey may have 
been caused by large negative savings and/or a severe underestimation of 
income. The discrepancy between income and expenditure in 1991 is large 
enough to doubt whether the reported income did not underestimate the 
'true' income for some respondents. 

It is obvious that the incomes given by the respondents in the fall of 
1991 will be less reliable, as many people did not know their own income 
and/or were afraid to report it, especially if part of it came from the 'unoffi
cial circuit' or if it was earned as income in kind. Indeed, 48% of households 
have been reported to be involved in monetised, but 'unofficial' activities 
(New Russia Barometer (1992)). In the 1991 data set considerable extra 
information is available on incomes. First we asked respondents to quan
tify their monthly income from three separate sources (cf. Kapteyn et al. 
(1988) and Tummers (1994)): income from a main and/or secondary job 
(ymc), income from pensions (ype„s) and income from 'non-declared' ac
tivities (ynon-dec)- As un-official income makes up 10% of total reported 
income on average, this indicates the existence of unofficial sources. As a 
control question, the Erasmus-survey posed the following Sources of Income 
Question (SIQ): 

"On a scale of 1 to 5, how important do you regard Source of 
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income x for your total household budget", 

official sources of income, =wl (wl=l,2,3,4,5) 

selling goods on the black market, =w2 (w2=l,2,3,4,5) 

exchange of skills and services with others =w3 (w3=l,2,3,4,5) 

pensions, grants and allowances =w4 (w4=l,2,3,4,5) 

Keeping in mind that all these questions are concerned with income, 
we can interpret 'exchanges of skills' as referring to cases where individuals 
pay each other for services. 

It is obvious that those importance weights give a rough picture of the 
relative contributions of sources to total income. More precisely, let us 
define the following ratios: 

A _ Vine + Vpens R _ W\ + Wj _, _ Wx + W2 + W^ 

Ure-p W\ + W2 + VJ4 WX + W2 + W3 + W4 

Yinc = the income reported for official sources 

yPens — the income reported from pensions, grants and allowances 

yrep = total reported income, including the part from 'undeclared' 
activities. 

The average of A is about 0.9 whereas the average of B is only 0.8, as is 
the average of C. As the importance weights are much less exact than filling 
in exact money amounts and hence less threatening for the respondent, we 
may expect that under-reporting of 'grey' income components is present 
to a much lesser extent when asking the SIQ. Now consider our basic fi-
equation according to which we predict financial need 

/i = ßo+ß, In (ytotJ + ß2 In (fsa) + ß3 In (1 + fsk) + ... 

We assume that the household income variable the individuals have in 
mind when answering the IEQ is not reported income but rather a kind of 
'total' income, including non-declared income from black markets and from 
the exchange of services between individuals. Now clearly, if everybody 
would under-report his total income (ytot) by the same ratio, this ratio 
would not be separable from the intercept term in eq. (1). If we however 
assume that under-estimation varies over individuals, we can use the ratios 
A, B, and C to determine the total income. If individuals would be silent 
about non-declared black market income, we could correct y rep by a factor 

, , Wj _Wi +W2 + WA 

Wi +Wi Wi+ Wi 
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Similarly, (1 + w +23
+w ) gives an indication of the relative importance 

of exchange of services for income. 
However, the SIQ-questions are rather rough. Hence we specify total 

income as: 

ytotai=yTeP
xP w h e r e P = (^£)A 

where A can be estimated from the effect that a higher P will have 
on financial need. Clearly, if individuals report their non-declared income 
correctly, A equals BC and P would be 1. If non-declared income is falsely 
set at zero, A = l , then the correction for non-reporting is (BC)~A. A reflects 
the degree of information that is added by the subjective sources of income 
questions: if the SIQ is completely unreliable, A=0, and if the SIQ is 
completely reliable, A=l. 

Apart from unofficial sources of income, it is also well-known that many 
Russians are involved in bartering activities. In order to get some idea of 
these activities, a question was included in the Erasmus survey asking for 
the frequencies of these activities per month, measured in the variable 
'barter'. We expect, ceteris paribus, that bartering activities are welfare 
increasing and would thus reduce financial needs. We also add a variable 
for the date of the interview to control for the rampant inflation in 1991. 

2.4 Estimation Results 

In Table 1 we show the determinants of financial needs, i.e., the results for 
the regression equations for the 1991 survey together with those for other 
years. 

Focussing on 1991(2) first, we find a parameter value for ln(y) of 0.42, 
which would mean that a person whose income would increase by 1% would 
report to need 0.42% more in order to reach the same welfare level as 
before, a phenomenon termed preference driß in the literature (=ßi). This 
is somewhat lower than the estimates for many Western countries, but it 
is in line with poorer Western countries such as Greece and Spain (Van 
Praag and Flik (1992b)). For Russia the log-parabolic effect of age implies 
that one needs more money when becoming older until the age of 35, after 
which one's needs reduce, which is rather standard. 

The regional dummies indicate that life in the Ukraine was perceived 
to be about y ^ = 1 2 % cheaper than in Russia 7, while in Kazakhstan 

7This number is derived by taking a one-dimensional equivalence scale and equals 
YZR~ • See the appendix for the derivation of these shadow-prices from equivalence scales. 
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Table 1: LPL regressions for USSR and Russia 1993, 1994, 1995* 
USSR1991(1) USSR1991(2) Russia 1993 Russia 1994 Russia 1995 

ßi ßi « f« Mi 

constant -4.413 (5.61) -4.618 (5.87) 0.51 (0.47) -0.51 (0.44) 0.13 (0.09) 

ln(y) 0.403 (34.8) 0.415 (34.6) 0.65 (44.2) 0.63 (39.9) 0.50 (24.6) 
ln(fsa) 0.032 (2.08) 0.035 (2.23) 0.12 (4.38) 0.19 (6.65) 0.22 (6.44) 
ln ( l+fsk) 0.087 (5.15) 0.085 (5.03) 0.08 (2.85) 0.05 (1.81) 0.10 (3.10) 
ln(age) 5.004 (11.1) 5.190 (11.6) 2.14 (3.54) 2.97 (4.65) 3.75 (4.85) 
In2(age) -0.709 (11.4) -0.736 (11.9) -0.31 (3.71) -0.42 (4.83) -0.52 (4.96) 
Ukraine -0.071 (4.12) -0.070 (4.04) 
Kazachs tan(R) -0.099 (3.32) -0.099 (3.29) 
Kazachs tan(N-R) -0.104 (4.60) -0.108 (4.11) 
da te in days 0.002 (4.57) 0.002 (4.61) 
l n ( # bar ter ing -0.015 (1.57) 
days per month) 
A 0.272 (4.84) 

R 2 0.28 0.27 0.57 0.62 0.50 
N 6312 6312 2557 1904 1444 

* absolute values in parentheses 

one needed about 19% less. However, the interpretation of the difference is 
ambiguous as it is a combined result of price-level differences and differences 
in needs between regions. 

The coefficient of bartering activities has the expected sign although not 
as great and significant as we expected. For somebody involved daily in 
bartering the measured effect is a reduction in income needs of about 13%. 
Obviously bartering every day seems somewhat extreme, but it suggests 
that bartering was one way of reducing the plight of daily life in 1991. 
What is the effect of the income corrections for unofficial incomes in 1991? 
The average value of ln(P) is 0.15, giving an average relative increase of 
total income of 14% due to unreported unofficial sources of income. Adding 
this 'un-mentioned' income to the unofficial incomes which were reported, 
we estimate the share of the unofficial monetary economy to be about 25% 
of the total economy in 1991, somewhat in line with the findings of Rose 
and McAllister (1996, table 1 and 2). This thus affirms the importance of 
unofficial sources of income for people to make ends meet. Interestingly 
enough, variables denoting whether households grew their own food or had 
ration vouchers, did not significantly or substantially influence the level of 
financial need. Thus despite the fact that a large fraction of the Russian 
households is reported to be involved in non-monetary activities (The New 
Russia Barometer 1992 estimates the figure at 96% of households), only 
bartering activities seem to make an impact on financial need and not even 
a very large impact at that. 

We may assess the perceived rate of inflation by using an equivalence 
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scale (see appendix). Using the estimated inflation per day, the inflation 
rate per year would be: 

inflation per year=(— - 1) * 100% = (e^^^ - 1) * 100% = 207% 
2/0 

The estimates for the date variable translate into an estimate for an
nual inflation of 207% in November and December 1991 or about 10% 
per month, which is much less than the actual inflation rate of 36% in 
December 1991 (Kommersant (1991)). Our subjective estimate however 
corresponds well to the inflation rate of October, suggesting a lag of about 
one to two months in perceived inflation. 

For the second data source, the National Russian Panel 1993, there were 
some differences with the 1991 data set. First, it covers only the Russian 
Republic. Hence, we have to omit the regional dummy variables. Second, 
the date variable was found to be insignificant, probably since the inter
views were gathered in the rather short period of two weeks. Thirdly, the 
SIQ module which we use to construct the income correction via the vari
able P was not asked. Average income exceeds average expenditure by 6% 
although income was smaller than expenditure for 44% of the respondents. 

Comparing the 1991 results with those for 1993, 1994, and 1995, we see 
a substantial increase of R2 from 1991 to 1993 which is probably due to 
the fact that individual respondents were completely uprooted in 1991 and 
had more or less adapted to the changed situation in 1993. Another aspect 
will have been that economic life in 1991 was much more controlled by the 
state via non-monetary mechanisms (housing provisions, child-care) than 
in 1993. 

Comparing the 1991 and 1993 income coefficients we see that the pref
erence drift increased from 0.41 to 0.65 which equals Western values. 

A second feature of interest is the change in the age-coefficient. The 
moment of greatest financial need increases only slightly from the age of 
35 to the age of 37, but the extent to which old people need less than 
middle-aged people has decreased substantially. This perhaps reflects the 
decreased importance of non-financial mechanisms for making old age en
joyable such as free-housing, ration vouchers, and care by children and 
grandchildren. 

Particularly revealing are the large changes that have occurred for the 
variables of family size, namely the number of adults and the number of 
children. As the coefficients can be interpreted as a measure of the costs 
of adults and of children, we see a substantial and dramatic increase in 
the costs of adults: whereas an extra adult cost virtually nothing in 1991, 
the second adult in 1993 increases the income needed by the household 
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to obtain the same welfare level by 35%. We think this signals the fact 
that adults in 1991 contributed relatively many goods and services to the 
household in a non-monetary fashion and unmeasured ways. For instance, 
an adult in 1991 could 'pay his keep' by arranging a flat with the local 
communist party, by making sure that the family had access to rations 
and to other state facilities. An adult in 1995 on the other hand has to 
'pay his keep' with an income. 

As to the cost of children, they also have increased from 1991 to 1995, 
though not as dramatically as the costs of adults. The increase in the costs 
of children, as measured by the family size elasticity {=j^), implies that 
children have become more expensive than in the USSR, which might be 
due to the fact that state support through allowances, kindergarten, and 
school was reduced substantially. Combining the finding that adults have 
become more expensive and that children's costs have also increased over 
the years, it is likely that studies which use the OECD-family equivalence 
scales (e.g. Gustafsson and Nivorozhkina (1996)) will seriously overesti
mate the costs of adults in Russia before 1991 and may underestimate 
them after 1993. 

2.5 Poverty and inequality estimates 

CHART 1 : Welfare from 1991 to 1995 

welfare 1994 
U 

V - V ^ 1f\ 
^ ^ ^ " 

' / welfare 1995 

welfare 1991 with un 

V ^/ / \ 
welfare 199 no un 

O.Ol 006 Oll 016 0.21 026 0.3I 0 36 0.41 046 051 0.56 0.61 0 66 071 0 76 081 0 86 091 0.96 

cumulative % of the population 
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First consider Chart 1, which shows the cumulative percentages of in
dividuals below different welfare levels. Chart 1 shows the outcomes of all 
four years and shows that welfare levels (see footnote 4) have increased 
from 1991 to 1993: for welfare values which correspond to the range 'very 
bad' and 'not good, not bad' (between 0.1 and 0.5), more individuals are 
better off in and after 1993 than in 1991. As to welfare after 1993, it 
seems that the best year was 1994. For a welfare value between 0.1 and 
0.45, 1993 had more households living in poverty than in 1995. For welfare 
values greater than 0.5, the results are ambiguous. 

A striking feature of the welfare distribution in 1991 is the severity of 
poverty: more than 70 % of respondents had a welfare lower than 0.15. 
Thus while the vast majority of households in all periods considered their 
own income to be less than necessary for a 'not good-not bad' income, 
the respondents in 1991 mostly thought their incomes were worse than 
'very bad'. As we will see from Table 2, an important reason for this is 
that the sample average <TM has increased from 1991 to 1993, which may 
be viewed as indicating a change in the importance of money in fulfilling 
the aspirations of individuals: a small increase in income was sufficient in 
1991 to change the judgment of one's own income from 'bad' to 'good'. 
In 1993-1995 a much bigger increase was needed to achieve the same ef
fect. We think that the reason for this is the decreased importance of 
non-monetary mechanisms to make life bearable after 1991: as housing, 
child-care and community care all have become monetised, the increase 
in Op simply reflects changing reality (Hagenaars (1986)). We thus find 
an increasing importance of money for welfare, contrary to the findings 
of Rose and McAllister (1996) who found no relationship between welfare 
and income for both 1991 and 1993 in Russia. We suggest this is because 
their measure of welfare, labelled as to whether a household was 'getting' 
by or not, was actually defined as to whether a household's savings were 
positive or negative in 1991 and 1993. As we don't think positive or nega
tive savings are strongly related to welfare - savings may simply be related 
to unanticipated changes in income and expenditure - we maintain that 
welfare is increasingly related to household income from 1991 to 1993 and 
perhaps decreasingly so after 1993. 

Chart 1 also shows the difference in welfare for 1991 if we allow for 
unofficial sources of income. As can be expected, the inclusion decreases 
the percentage of households called poor for all values of the poverty cut
off point. However, even after allowing for unofficial sources of income, 
poverty still seems to be a lot higher in 1991 than in 1993-1995. 

As to relative poverty, the picture changes somewhat, as can be seen 
from Chart 2, which shows the cumulative percentage of households whose 
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CHART 2: cumulative Income distributions 1991-1995 

0.01 0.06 0.11 0.16 0.21 0.26 0.31 0.36 0.41 0.46 0.51 0.56 0.61 0.66 0.71 0.76 0.81 0.86 0.91 

en mnlath e % of population 

adult-equivalent income is below a certain percentage of the mean house
hold income in that year. Here the picture is not so clear-cut. There seems 
to be virtually no difference in mean-related poverty between 1991 and 
1993/1994. The only big difference between the years is that 1995 stands 
out for having fewer poor people if we draw the poverty line anywhere be
tween 30% and 80% of mean income. For a poverty line between 30% and 
60% of mean income, poverty is greater in 1993/1994 than in the other 
years. 

Let us consider the outcomes with respect to poverty, when we apply the 
most popular cut-off points for the poverty line. This means we compare 
the half-median, the half-mean and the LPL measures, where we adopt 
the welfare level of 0.4 as the cut-off point and use expected financial need 
instead of reported financial need. The results are presented in Table 2, 
where we apply the customary OECD-family equivalence scales to the half-
median and the half-mean. Poverty estimates for some European countries 
(Van Praag and Flik. (1992b), Van Praag et al. (1993), Plug (1997)) are 
added for comparison. 
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Table 2: Poverty and income inequality in the USSR and Russia* 
% poor d a t a characterist ics 

Half Half LPL average # o b s <Tß o-y 
median mean h.h. income 

Russia 1991 19.6 29.9 83.1 661 2875 0.44 0.54 
corrected 16.7 24.6 78.7 732 

Ukraine 1991 19.3 28.8 83.0 611 2237 0.43 0.49 
corrected 15.2 24.2 77.5 677 

Kazachs tan(R) 21.8 29.7 79.3 685 478 0.46 0.64 
corrected 18.2 24.7 71.8 754 

Kazachs tan(NR) 24.7 31.9 76.7 644 722 0.46 0.58 
corrected 21.9 28.3 69.3 708 

Russia 1993 15.0 27.8 79.9 79981 2557 1.08 0.87 
Russia 1994 12.0 26.3 70.0 255000 1904 0.93 0.84 
Russia 1995 10.1 18.4 78.0 600617 1444 0.92 0.77 

Holland 1991 6.9 10.2 3.4 11915 0.24 0.55 
Belgium** 1991 3.9 6.1 3.4 1917 
I taly** 1991 7.4 19.6 9.4 17000 
Greece** 1991 12.2 19.0 11.0 6450 
German-W** 1991 7.4 2.7 1828 0.39 0.51 

The corrected values result when income is corrected for revenues 
from the black market and paid exchange of services with others. 
**The missing figures have not been given in the original sources. 
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The LPL-line, which gives lower estimates of poverty than the relative 
poverty measures in European countries, gives very high poverty estimates 
for Russia of about 80%, markedly decreasing in the 93-94 period. 

Inequality of income is described by the standard deviation of log-
income, oy. In contrast with the evolution of the half-mean and half-median 
lines we see that ay increased from 1991 to 1993 and decreased somewhat 
afterwards. The increase in inequality between 1991 and 1993 is also born 
out by the official income statistics in the Russian Economic Trends (1993, 
pg. 33). Furthermore, the correlation between reported income and unof
ficial sources of income is -0.13, which shows that the ones most involved 
in unofficial income earning are low-income households. Thus while the re
wards of the official economy have increasingly gone to the already well-off, 
the poorer individuals are more involved in the unofficial economy. 

The finding that the inclusion of unofficial sources of income has bene
fited the poorest individuals, is also reflected by a reduction in LPL-poverty 
of about 8%. 

As said before, we interpret the changes in aß as changes in the impor
tance of money for the welfare of households. Here an interesting pattern 
emerges: in 1991 money was not so important for welfare throughout the 
USSR, whereas in 1993 money became much more important. However, 
from 1993 onwards, the importance of money has decreased again, as may 
also be seen from the decreasing R2 and the decrease in the preference 
drift variable. It thus seems from these data that unobserved influences on 
welfare are again becoming more important. 

2.5.1 Who is poor? 

Table 3 shows the poverty calculations for several subgroups in the data sets 
in order to assess the composition of the poor and the aggregate changes. 

Table 3 shows the percentage of people that are poor within a subset 
of the total population. Thus the bottom left number of 82.4% means that 
in 1995 in Russia, 82% of all households with a female main respondent 
were poor according to the Leyden criterion. The table suggests that in the 
former USSR relative poverty was mostly concentrated amongst the lowly 
educated and the young people, whereas in 1995 the well-educated young 
persons managed to improve upon their positions. This reversal in position 
between the old and the young might be due to the fact that young and 
highly educated people have adapted much faster to the new situation. 

The same trend holds for the extent to which people feel poor. Older 
generations have only become mildly happier with their financial situ
ation, whereas younger and better educated people have become rela-
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Table 3: Breakdown of poverty into age and educat ion via half mean and LPL-pover ty* 
USSR1991 Russ ia l991 Russia 1993 Russia 1994 Russia 1995 

Half-mean poverty 
all 30.2% 29.9% 27.8% 26.3% 18.4% 

%poor h m e d u O l O , age<30 36.3% 36.4% 26.3% 19.4% 21.6% 
%poor h m educ<10 , age>30 43.4% 43.3% 4 4 . 1 % 38.7% 24.3% 
%poor hm e d u O l O , age>30 23.6% 23.6% 24.5% 23.0% 14.5% 
%poor h m a g e > 6 0 41.8% 42.8% 43.4% 42.8% 21.5% 
%poor hm 3 0 < a g e < 6 0 22 .1% 23.6% 25.5% 24.4% 15.6% 
%poor hm rural 35.5% 36.5% 38.2% 41.4% 24.2% 

Leyden Poverty 
all 82.2% 83 .1% 79.9% 70.0% 78.0% 
%poor LPL e d u O l O , age<30 83.4% 87.8% 74.3% 57.3% 66.4% 

%poor LPL educ<10 , a g e > 3 0 87.9% 93.8% 90.3% 82.7% 89.6% 
%poor LPL e d u O l O , a g e > 3 0 80.2% 86.7% 79.3% 68.2% 76.4% 

poor LPL a g e > 6 0 83.9% 89.8% 87.3% 84.3% 86.6% 
%poor LPL 3 0 < a g e < 6 0 84.3% 88 .1% 8 1 . 1 % 70.3% 78 .1% 

%poor LPL rural 84.4% 90.3% 89.3% 8 1 . 1 % 88 .1% 
%poor LPL male 73.8% 77.3% 76.6% 65.4% 71.2% 
%poor LPL female 88 .1% 93.5% 83.9% 74.8% 82.4% 

For t h e half-mean we use the t radi t ional O E C D scales. 
' Fo r comparabil i ty, the 1991 results are uncorrected for unofficial sources of income. 

tively more satisfied with their income. Perhaps the younger people have 
adapted faster to the changing circumstances and have managed to improve 
their financial-economic position. These findings closely mirror those by 
Gustafsson and Nivorozhkina (1996), who also find in their data set, based 
on the Taganrog region, that the old, female and lowly-educated respon
dents are more likely to be poor. We also find that rural respondents have 
remained the poorest through the transition. 

2.5.2 How reliable are the results and what does a 
poverty ratio of 70% mean? 

The high rates of attrition in the panel and the high percentage of re
spondents with missing values in both data sets and the many corrections 
needed to obtain results are good reasons to view the results with some 
prudence. Worse, if unofficial sources of income are also present in 1993-
1995, which seems likely, this will bias our poverty estimates upwards for 
this period. 

First of all though, the results on relative poverty are in line with re
sults found by others (see e.g. Doyle (1996), Gustafsson and Nivorozhkina 
(1996)). 

Secondly, we may note that each correction to the data set only de
creased poverty ratios. Hence, if we would have included respondents who 
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reported zero incomes or would have ignored bartering, we would have 
found an even higher rate of subjective poverty. 

Thirdly, as to whether we underestimate incomes, we may ask how 
much all incomes would have to increase such that the Leyden Poverty 
ratio would have been only 50%, all else being constant. We find for 1991 
that incomes would then have had to be 120% higher on average and for 
1993 that incomes would have had to be 65% higher. Hence, even if the high 
data attrition and the difficulty in measuring all sources of income would 
have meant we underestimated incomes by 50% in all periods, the actual 
subjective poverty ratio would still have been over 50% of the population. 
Therefore the finding that over half the Russian population felt poor during 
the period 1991-1995 seems quite robust. 

Apart from the assumption that verbal labels are meaningful, the mean-
ingfulness of our measure of poverty can be assessed by looking at whether 
the measure influences the opinion of individuals as to when they were 
well-off. In Table 4 the answers are analyzed with respect to the question 
when, according to respondents, their family was better off. 

Table 4: "when was your family be t te r off? Now, during Gorbachow (1985-1991), 
in the former USSR (before Gorbachow) or were there no changes*?" 

Now Gorbachow USSR No changes 

all respondents 12.3% 5.6% 66.4% 11.8% 
half-median poor 5.4% 4.4% 78.0% 10.2% 
half-mean poor 4.7% 4.2% 79.2% 9.6% 
LPL-poor 7.4% 5.3% 73.4% 10.8% 

age > 60 4.4% 2.2% 79.3% 12.2% 

3 0 < a g e < 6 0 12.9% 5.9% 66.3% 11.2% 
age<30 and LPL-not poor 34.5% 8.6% 35.3% 12 .1% 

age<30 and LPL-poor 12.9% 10.0% 56.5% 13.5% 
e d u c < 1 0 and LPL-not poor 24.5% 6.4% 48.8% 14.4% 

e d u c < 1 0 and LPL-poor 7.4% 5.3% 73.4% 10.8% 
rural respondents 8.9% 2.9% 72.2% 12.1% 

As there were a number of respondents in the u n s u r e \ d o n ' t 
know category, the rows do not add up to 100% 

Table 4 shows that the poor are more dissatisfied with their present 
situation than the rest of the population, who are also quite negative about 
present times. It does seem however that younger people are on average 
much less dissatisfied than others. The most dissatisfied with present times 
are the less educated, the old, the rural and the poor according to any 
definition, which closely mirrors the results from Tables 1 and 3. Whether 
an individual felt poor mattered significantly for his opinions, indicating 
that the LPL is meaningful. 

One obvious explanation for the very high subjective poverty ratios is 
that life is very hard in Russia. Objective indicators would indeed suggest 
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that in terms of life-expectancy of males, infant mortality, deseases, inci
dence of tuberculosis, etc., Russia has become comparable to third world 
countries. Discussing these statistics, Ellman (1994) therefore speaks of 
'katastroika'. Real hardship does seem prevelant in Russia today. 

A different explanation is that when Russians answer the question how 
much income they need, they are comparing themselves to the richest in 
their own society, as the conspicuous consumption of the rich is very visible. 
Indeed, in 1993, 65% of the respondents reported to think that their finan
cial position was worse than that of the average Russian household, with 
only 6% of respondents thinking their situation was better. Unbalanced 
comparisons are therefore also a likely contributor to the high poverty ra
tios. 

In the conception of poverty as a feeling of deprivation however, the 
reasons behind the feeling does not alter its intensity: regardless of its 
explanation, over 50% of the Russian are found to be feeling very poor. 

2.5.3 Poverty transition 

In a transition period, income and welfare mobility may well be high. 
Therefore we look at welfare mobility between 1993-1995. First we note 
that as much as 59% of the respondents were considered to be poor in 
all three years of the panel according to the Leyden method. Thus most 
households who were poor in 1993 have remained poor. 

Looking more closely at the transition of poverty, we look at welfare 
mobility in general. To this effect we calculate the following statistic de
scribing crude mobility: 

mobilityi>t^t+1 = | v M + u K-^-\ * 100% 

This defines the mobility of a household as the percentage change a 
household has made in its ranking within the welfare distribution and hence 
in the distribution of Uj=(ln(yj)-/ij)/<T. The advantages of this definition 
of mobility over the standard measures in the literature, which look at 
the probability of transition from one income bracket or welfare bracket to 
another, are that it is invariant to the definition of the brackets and the 
changes in the overall welfare distribution and that each relative movement, 
however small, counts. Hence we interpret mobility as a purely relative 
concept. If households would be completely mobile, the change would be 
33% on average8. As it turns out, the mobility index eqiials 2.6% from 

3This holds because L ƒ. |x — y\dxdy = \ 
3 
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1993 to 1994 and 2.3% from 1994 to 1995. This means that mobility is 
about 8% compared to pure randomness. More interestingly, none of the 
households in either year had a higher mobility than 6%, nor is mobility 
related to the level of income or poverty in the base year. It thus seems 
that there are a lot of small welfare changes from year to year, but no great 
leaps. 

2.5.4 Equivalence scales 

In order to compare the effect of the number of adults and children on 
financial need between the relative poverty lines and the LPL, we here show 
multi-dimensional equivalence scales (see appendix) for Russia for both 
1991 and 1995 and compare them with the values of the OECD equivalence 
scales. 

Table 5: subjective-age-household-equivalence scales for Russian in 1991 and 1995. 

Russia 1991 
# a d u l t s 1 2 2 2 3 3 4 

# c h ildren 0 0 1 2 2 3 2 

age= =25 0.96 1 1.10 1.17 1.20 1.25 1.22 

age= =40 1.04 1.09 1.20 1.27 1.30 1.36 1.32 

age= =65 0.64 0.67 0.74 0.78 0.80 0.83 0.81 

Russia 1995 
age= =25 0.74 1 1.15 1.24 1.48 1.57 1.68 

age= =40 0.87 1.17 1.35 1.46 1.74 1.84 1.97 

age= =65 0.64 0.86 0.98 1.07 1.27 1.34 1.44 

Table 6: OECD-scales all years 

all ages 0.59 1 1.24 1.47 1.88 2.12 2.29 

Take for example the figure for a 40 year old Russian respondent with 
2 children and 3 adults in 1991. The figure 1.30 indicates that this fam
ily needs only 30 % more money than a two-adults-no-children household 
family with a respondent of 25 years to be equally financially well-off (the 
reference). This rather low figure probably reflects the support that the 
state provided for children and pensioners in 1991. 

The difference with the OECD-scale is obvious: the effect of age on 
financial needs is not reflected by the OECD scales and the subjective 
perception of costs of adults and children vary substantially over the period 

This notion of mobility can easily be extended by comparing the empirical average of 
any m(ui i t,Ui ]t+i) with its random average. 
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instead of being fixed. Although the difference is smaller in 1993-1995 than 
in 1991 or in most other countries, it means that the LPL finds relatively-
less poverty amongst households with many children and many adults than 
the relative poverty lines do. In a sense this reflects intuition: if having 
children would make households so poor, why would they have children 
anyway (cf. Pollack and Wales (1979))? 

2.6 Conclusions 

The objective of this chapter was to get insight into the poverty phe
nomenon in Russia and the former USSR, by applying and comparing 
relative and subjective poverty measures. 

The half median and half mean poverty ratios have decreased slightly 
during the transition stage in Russia. As relative poverty is a measure 
of the shape of the income distribution, it may not reflect the level of 
financial hardship in a country. The Leyden Poverty Line on the other 
hand, which gives quite conservative estimates of poverty in the Western-
European countries so far examined, gives us an estimate of poverty of over 
70% of the population in all years after 1990. Hence many Russians feel 
poor, which is explained by a combination of real hardship and by the fact 
that most Russians compare themselves with the richest in their country. 

To the extent that poverty has changed over the period 1991-1995, espe
cially the young and better educated have improved their relative financial 
and welfare positions. The estimated increases in the cost of children dur
ing 1991-1995 might be a factor in the drop in the already very low levels 
of fertility during that period. 

Finally we return to the question Rose and McAllister (1996) posed 
about the relevance of money for houshold welfare. We presented evidence 
that the effect of bartering wasn't very large in 1991 and that the econ
omy has probably become more monetised since then. It was also found 
that welfare influenced the opinions of individuals about which period was 
better, the USSR or now. Welfare was indeed found to matter. 

With respect to methodology we see that subjective poverty measure
ment is applicable in poor countries, and measures something quite differ
ent from relative poverty. 

Appendix 

A l : Income in the Erasmus-data set. 
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The Erasmus-data set consisted at first of 8979 cases. After deletion of 
those members with missing age, family size, IEQ or date, 7075 cases were 
left. Weights were constructed such that the sample distribution of regions, age, 
education, marital status and urbanization was the same as in the 1989 census. 

Then income was looked at. Income was measured by asking the main 
respondent and, if appropriate, a resident partner to report their income for the 
following four sources: 

1. Income from a primary job 
2. Income from another, official job 
3. Income from allowances, pensions, insurance, etc. 
4. Income from non-declared activities 
Each case thus consists of 8 income variables. As the male income from any 

source was significantly higher than that of a female, the first step was to group 
our information into 8 variables: two variables per source of income, one male, 
one female. Two problems had to be overcome: truncation and missing incomes 
in the case of more than 2 household-income earners. First we deal with the 
truncation problem. 

Income was truncated at 1000 roubles to avoid non-response and had to be 
estimated for those incomes above the truncation level. To illustrate how this 
was done, consider the male income from a primary job (4772 cases). A tobit 
analysis was done and the income regression read: 

ln(yma,e,primaryjob)=4.23+0.0086xln(age)-0.000000015xln2(age)+0.582xln(years 

of education) 
t-values (33.7) (12.6) (10.2) (12.1) 
Non-truncated cases = 4555 
Truncated cases = 217 
Log-Likelihood = -3982.685 
Normal scale parameter = 0.545 

A truncated income was then estimated by taking a random draw from the 
individually determined truncated distribution. This procedure was done for 
both sexes for income sources 1, 2 and 4. Income from pensions and allowances 
was not only truncated in less than 20 cases, but was also very far off the mean 
pension level (about 140) and no reliable separate analysis could be done for 
this category: pensions at the truncation level were set at 1000. Imputations 
reduced estimates of half-mean poverty but hardly affected the other methods. 

The second problem was that we did not have the income available of other 
adults living in the households in 1991. This meant that only two incomes were 
recorded of households with 2 or more incomes. As 25% of the households in 
1993 had more than 2 income-earners, this could be expected to present a serious 
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problem which would seriously bias the poverty estimates upwards. To deal with 
this problem, we wrote household income as the sum of probable incomes: 

M M 

Vnr^= Y, tnr^j-^yir^ £ ^ K , = j\X^ • # 1 9 9 1 ( X J • ylr.-
j—i y\Ti,i j=i 

Vnri,i equals household income, yiriii equals the income of the first respon
dent, Piggl[nrj=j|Xj] denotes the probability that the household has j income 
earners, given its characteristics X, and i?i9gi(X,) denotes the ratio of total 
household income to the first respondent's income, given household character
istics X. The first part of this equation merely re-writes income as the product 
of a ratio and the income of the first respondent. The second part writes this 
ratio as the sum of probabilities (which are zero for all values of j other than nr j 
and one if j equals nrj) times ratios. Our 'trick' is to replace the unknown Piggi 
and Riggi by Pigg3 and Rigg3 . We thus calculate for all households in 1991 how 
many income-earners they were likely to have given their number of resident 
adults, their first income, the age of the first respondent and their answer to the 
IEQ-question, and we calculate the expected ratio of the total household income 
to the income of the first respondent, given the number of household earners, 
the income, and the age of the respondent. For Pigg3 we used an ordered-probit 
procedure with the number of adults, the age of the respondent and the relative 
financial need of the household as explanatory variables. Rigg3 was estimated for 
each number of income earning adults as a simple linear function of the relative 
age of the household and the relative income of the first respondent. The latter 
variable was significantly negatively related to the income ratio. This may be 
expected for if the first respondent is in the bottom of the income distribution 
for first respondents, the other income earners in a house will probably do rel
atively better. The higher the age of the first respondent, the lower the income 
ratio was (thus the more important the income of the first respondent to the 
whole of household income). 

We then insert for each household a random draw of the number of household 
earners given their characteristics in 1991 and multiply the income of the first 
respondent with the expected ratio. This whole procedure increased average 
household incomes by about 15%. A problem arising out of the way in which we 
dealt with truncation and missing incomes is that we introduced extra variation 
in household income. This would normally bias the OLS-estimate of the variable 
household income down by a ratio of y

 2
 e in which a^ denotes the true variance 

of income and a\ the added variance. By numerically estimating °y °e to be 

1.117 we corrected the OLS-results for this bias. This procedure reduced all 

estimates of poverty. As the imputation depends on the assumption of a constant 

relationship, their reliability is unknown. 
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A 2 : a d - h o c a s s u m p t i o n s in recod ing t h e E r a s m u s - d a t a set: 

• Bartering activity was measured by asking how often one participated 
in bartering activities. The answers were then recoded according to the 
following rule: 

'practically each day' = 30 times per month 

'one time a week or more' = 10 times per month 

'one time a month or more' = 2 times per month 

'very seldom' = 1 time per month 

'sometimes' or 'no answer' = 1 time in every two months 

• It can occur that people fill in their yearly income when they are asked 
to fill in their monthly income. Although the effects were not that great, 
this had to be corrected. We assumed that this was the case when both 
the following conditions were met (8 cases): 

a. Reported income was greater than 1600 (whilst average income was 600). 

b. Income was found to be more than four times greater than what they 
considered to be a good income. 

• It can occur that people fill in their perception of what constitutes a 
good/bad/so-so yearly income when answering the Income Evaluation 
Question in the wrong way. We assumed that this was the case if the 
following two conditions were met: 

a. total family income was greater than 100 (an absolute minimum income) 
b. a 'very bad' income was more than 3 times the total family income 

Instead of recoding these cases we could also have deleted them, which would 
have served our overall variance better (it could well be that this method has 
identified people who did not take the questions seriously instead of those being 
mistaken about the period involved). This held for 351 cases. 

• There were a number of cases whose reported total family income from 
all sources was less than 10 roubles per month. 10 Roubles per month 
wouldn't have bought a loaf of bread in December 1991 and thus these 
cases (94 cases) were deleted on the grounds that one could not take these 
answers seriously. Apart from this, there were 642 cases with missing or 
zero incomes. 
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• Persons who answered the IEQ-questions in the wrong way, who claimed 

that to them a 'good' income was a lower income than a 'bad' income, 

were not deleted but their answers were reversed. This happened in 40 

cases. 

• The variable 'family size' was assumed to be equal to the answer to the 

following question: "What is the total amount of people in your house

hold?" 

• All people answering the questions of age, IEQ and number of household 
members with 'don't knows' or 'refuse to answer' were deemed to be miss
ing values (it is in fact not possible to ascertain now whether these persons 
actually had answered in this way or that a missing value was coded in 
this way). If no source of income was reported at all (not even an income 
of 0), a missing value was assumed. Whenever one of the IEQ-answers 
was missing, a missing value was reported for /x(after deletion of all other 
missing values: 26 cases), although later analysis showed that computing 
the values via interpolation wouldn't have significantly altered our results. 

• The variable expenditure referred to in the text is defined as the sum 

of monhly expenditures on the following items: water, gas, electricity, 

housing, telephone, schooling, taxes, insurance, childcare, food, drinks, 

clothing, cars, public transport, sigarettes, tobacco, entertainment and 

vacations. 

A3: ad-hoc assumptions regarding the 1993\4 \5 panel data 
sets: 

• It can occur that people fill in their yearly income when they are asked to 
fill in their monthly income. The criteria that were used for the Erasmus-
data set were however almost never met for this data set (first wave: 4 
cases, second wave: 3 cases, third wave: no cases), indicating perhaps the 
greater familiarity with surveys of this kind. 

• It can occur that people fill in their perception of what constitutes a 
good/bad/so-so yearly income when answering the Income Evaluation 
Question. This did not occur often in the Panel Survey. We assumed 
that this was the case if the following two conditions were met (first wave: 
78 cases, second wave: 47 cases, third wave: 0 cases): 

a. total family income was greater than 1000 (an absolute minimum income) 

b. a 'bad' income was more than 5 times the total family income. 
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• The family size was assumed to be equal to the answer to the following 

question: 

"How many people, including you, live in your family now?". 
Note that this is not exactly the same wording as in the Erasmus survey. 

The difference is assumed to be small and unimportant. 

• All people answering the questions with respect to age, IEQ and the num
ber of household members with 'don't knows' or 'refuse to answer' were 
deemed to be missing values (it is in fact not possible to ascertain now 
whether these persons actually had answered in this way or that a missing 
value was coded in this way). If no source of income was reported at all 
(not even an income of 0), a missing value was assumed. Whenever one 
of the IEQ-answers was missing, a missing value was reported for /J,, al
though later analysis showed that computing the values via interpolation 
wouldn't have significantly altered our results. Number of missing values: 

age: 0 in both waves 
family size: 0 in both waves 
H 688 in the first wave, 507 in the second, 635 in the third 
family income 481 in the first wave, 397 in the second, 194 in the third 

• In order to counter a possible selection bias, we have reweighted all three 
waves so that the sample distributions of the respondents in the three 
poverty analyses for 1993, 1994 and 1995 are equal to the sample dis
tribution of all the respondents of the first wave, including those with 
missing values for income or /u. The reweighting was performed for the 
1993 variables of age, education, family size and expenditure. If any of 
these variables was missing, a dummy was included. Probit-equations 
were run to determine the probability of being included in the sample. 
The reference group were all the 3727 persons in the first wave. Weights 
were then constructed from the inverse of the found probabilities of selec
tion. The weights were normalised to 1. Hence we allowed for selection 
on the mentioned observed 1993 variables. We could not counter selection 
on unobservables. 

• In computing the amount of poor people for 1994 and 1995 in table 2, 
there was the problem that our sample had got older and a bit better 
educated, whereas the population as a whole hadn't. In order to obtain 
an accurate estimate for poverty, those figures in table 3 denoting the 
distribution of poverty over specific education and age groups were used: 
the relative frequencies of poverty amongst different age and education 
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groups in 1994 and 1995 were multiplied with the percentages of people 
within those groups in 1993 to obtain the poverty estimates for 1994 and 
1995. Let Px(agei,educj) denote the percentage of poor people within 
the joint age group i and education group j in year x. If Fy(agej,educ,) 
denotes the percentage of the total population that fall in the group with 
age i and education j in year y, then 1994 poverty becomes: 

n m 

Poverty1994= J2 Z P^i(agev
 educj) ' Fw93(a9ev educj) 

Using only the three income-age groups of table 3 reduced 1994 and 1995 
poverty estimates by less than 2% and a procedure with more possible combi
nations of age and education was tried but gave the same results. 

A 4 : Overal l r emarks o n t h e t w o d a t a s e t s . 
Of those who did not declare their family income in the 1993-1995 surveys, 

some 50% did indicate which interval their income lay. The average income did 
not differ more than 5% for those people, thus we assume that the omission 
of those who did not fill in any monetary income did not affect the results in 
significant ways. Hence the net loss due to missing values is only about 50% of 
deleted for non-response to the continuous income question. It must be noted 
that in all three surveys, the deletion of missing /Lzand family income variables did 
not significantly affect the average household composition, hours spent at work, 
age or gender of the sample. As far as deleting those with very low incomes (zero 
or near zero) is concerned, this will only bias the poverty results downwards. 

The results for the Erasmus-survey were re-estimated with the use of weights 
which did not have a greater than 2 % effect on any of the variables in tables 1 
and 4. The only recoding assumption that thus makes a big difference for the 
results is the recoding of very high answers to the IEQ-questions in the Erasmus-
data set (although even that is not able to affect the number of people counted 
as feeling poor very much, though it radically affects the IEQ-coefficients). This 
relative robustness of the Leyden Poverty Line is also apparent if we do not 
estimate M(vic)> b u t merely compute the utility from each household's income 
directly by using the IEQ-answers and the log-normality assumption. In that 
case the overall LPL-poverty results still do not change more than 10% abso
lutely and all the relative comparisons still hold. 

A 5 : L e y d e n equiva lence scales . 
If one household experiences a welfare level 7 with an income y0 , we would 

be interested in the income Vj that a household with different characteristics 
would have to receive to experience the same welfare. These equivalence scales 
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are constructed by equating the welfare levels of different households and solving 
for income. For the reference household (household '0'), a two-person household 
with a respondent of age 25, living in region 1 (Russia) has been chosen. Note 
that the equivalence scales do not depend on average income or what is consid
ered to be the minimum welfare level. It can be shown that two households 0 
and i derive equal welfare from their respective incomes yo and y* when 

HVoc) - VoiVoc) - < ^ - 1 ( 7 ) - Jn (Vic ) - MVic ) ~ ^ " ' ( T ) 

which follows when the Leyden welfare of an income is assumed equal to A(yic;[Xi,a). 
The specification is unimportant as it drops out. 
When^=/3o+Aln(y ÎC)+/32ln(fsa1)+/33ln(l+fski)+/34ln(age i)+/35ln2(age i)+/3 /C+e I 

we have 

With C a vector of variables of interest. Note that by its functional specification 
this is a multiplicative Independence of Base scale (Blackorby and Donaldson 
(1994) or Lewbel(1989). 
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Chapter 3 

The under-reporting of 
incomes in Russian households 

3.1 Introduction 

Measuring the value of production in a country is very difficult. Official 
statistics only look at the size of the monetized economy and hence miss the 
value of non-monetized activities, such as bartering and home-production 
of goods and services. Even conservative estimates of the value of non-
monetized activities value the non-monetized economy at at least 25% of 
the official economy for Russia (see Rose and McAllister (1996) and the 
previous chapter). Quite apart from measuring the value of non-monetized 
activities, it is also hard to get an estimate of the size of the monetized 
economy, the average monetary income of individuals in a country. For 
one, Russian individuals are unlikely to report how much they earn in 
money for second and third jobs, if only out of fear of tax-authorities. It is 
even more unlikely that individuals will report the money they earn with 
illegal activities. The income that individuals report to earn may therefore 
under-estimate the value of their productive activities. For Russia the 
under-estimation may be considerable. Indeed, in the previous chapter 
it was shown that for 1991 individuals failed to report a large part of 
their unofficial incomes and the analyses showed that it was likely that 
individuals underreported their incomes for 1993-1995. 

The ensuing under-estimates of incomes in Russia pose three major 
problems. 

First, it makes the official estimates of the size and growth of the econ
omy unreliable (see e.g. Granville et al. (1996) and Ellman (1997) on the 
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problems with official statistics). 

Second, it makes it very difficult to assess how many individuals live 
in poverty. As a result, the estimates of poverty vary from 85% of the 
population to only 6% of the population (Benson (1996)). Although we 
believe that the high rate of dissatisfaction with financial circumstances, 
and indeed with life as a whole, suggests that poverty is more than a 
marginal problem, the under-reporting of income and economic activities 
makes a thorough investigation difficult. 

Third, the under-reporting of incomes makes it hard to assess the degree 
of inequality in Russia: official figures suggest inequality has been rising 
rapidly in Russia (see e.g. Doyle (1996)). As these results are based on 
reported income levels, such conclusions seem weakly founded when one 
considers the possibility of under-reporting of incomes. 

In an attempt to find the extent to which reported incomes under
estimate the value of produced goods and services in Russia, we compare 
two measures of income. The first estimate of income is the answer to the 
question what the total amount of income earned during the last month 
from all sources is. It is called reported income. 

The second measure of income is derived by asking respondents how 
much an employer would have to pay them to work full-time for him, thus 
requiring all other money-earning activities to be stopped. Individuals 
should accept an offer for a full-time job, if it yields an income equal to 
or higher than the worth of all their current activities. The amount they 
would therefore need to be offered should be equal to the monetary value 
of all the activities a respondent performs during a month. We call this 
income one-job equivalent income (o.j.e.). By asking how much income 
in total they would need to accept a one-job equivalent, we get a second 
estimate of the total earnings of the respondent. 

The outcomes of the two measures, reported income and one-job equiva
lent income, are compared in several ways. We report the average incomes 
for these two types of incomes. Also analyzed is the relationship between 
them. In essence we attempt to see whether the second measure of income 
yields reasonable results which fit in a theoretical framework. 

The chapter proceeds as follows. The following section more formally 
introduces the two income concepts and shows their theoretical relation
ships. Section 3 shows the data results and analyses the empirical regular
ities found between the various instruments. The fourth section concludes. 
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3.2 Theory 

Consider the economic activities an individual can undertake. The material 
goods and services an individual has access to can come from the following 
sources: 

• An individual may obtain a monetary income from his official job (in 
Russia: where his labor book is). 

• An individual may obtain other incomes from a secondary and other 
jobs. These secondary jobs may be legal or illegal. 

• An individual may obtain goods and services by exchanging goods 
and services with other persons (bartering) or by producing goods 
himself, e.g., by growing his own food. 

Apart from these material goods and services, an individual also obtains 
more esoteric goods, such as 'pride in his job', 'job-security', 'a feeling of 
doing something worthwhile', etc. Such goods, which we call amenities, 
are characteristics of activities: for some activities these amenities may 
be more pleasant then others. For illegal or highly dangerous activities, 
such amenities are likely to be valued negatively: an individual would 
rather not have these amenities (such as 'risk to one's health'). The same 
holds for the nuisance of having several workplaces and/or types of work. 
An individual may well be willing to give up some of his income if he 
could avoid negative amenities, and may well be prepared to pay something 
to have positive amenities. Positive amenities are therefore also worth 
something to individuals1. The current activities of individuals therefore 
yield a flow of material goods and services and a flow of amenities, both 
of which are worth money. With this in mind, consider the two following 
questions: 

1. "What is the total amount of income you have obtained last month 
from all sources before taxes?" 

2. "If someone would want to employ you full-time, which required you 
to stop all other money-earning activities, how much before tax, cash 
income would he have to pay you each month at present prices?" 

^ o r a general discussion of how to measure the value of amenities, see e.g. Van 
Praag and Frijters (1997, 1998). For a detailed discussion on how to value non-monetary 
activities, such as housework, see e.g. Dow and Juster (1985). 
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The first question should equal the actual total monetary income an 
individual earns, namely total personal income. This should be the sum-
total of all the incomes of the first and second jobs and incomes from 
illegal activities. We may however expect, for the reasons outlined in the 
introduction, that an individual is unwilling to reveal his true monetary 
income. Note that even if the question were answered truthfully, the value 
of bartering and self-production are not included in this measure. 

The second question should then be the value of all the activities an 
individual performs during a month. This will include three elements. 

Firstly, it will include the sum-total of all incomes, whether reported or 
not and whether illegal or not. The second element is the value of bartering 
and self-production. This may well be a substantial part of the economy 
(see e.g. Rose and McAllister (1996) and Frijters and Van Praag (1995) 
for estimates of the size of the barter economy). 

The third element is the monetary value of the amenities enjoyed in the 
current activities minus the monetary value of the amenities imagined in 
the new job. We don't know what amenities the individual imagines in the 
new job, but it seems likely that the respondent will on average imagine 
them to be better than those in his present jobs: if an individual at present 
performs several jobs which are illegal and dangerous, or at least require 
him to move frequently from one job-site to another, a single job in one 
place will offer much better amenities. By accepting one job to replace all 
others, an individual will also reduce the uncertainty inherent to secondary 
jobs and the danger of illegal jobs. If this is the case, an individual will 
be willing to accept a lower income in the imagined one-job equivalent 
than he currently receives in his current jobs. Hence we assume that the 
measure of one-job equivalent income will usually be an under-estimate 
of the total value of goods, services and amenities at present, but that it 
will be considerably larger than reported income. Only if an individual 
thinks that the job amenities in the new job would be much worse than 
in his current job(s), an individual will require a much higher income than 
he receives at present to switch to the new job. Current job satisfaction 
is however quite low in Russia2, which makes it unlikely that respondents 
will imagine the new job to be much worse than their current job. We 
thus expect one-job equivalent incomes to under-estimate the true value of 
all the goods and services an individual enjoys. The insecurity about the 
imagined job-amenities in the new job however remains a weak spot of the 

2From the data set used in this paper, average job-satisfaction is about 6.2 on a 
scale of 1-10 in Russia. As a comparison: average job-satisfaction is about 7.42 for the 
respondents in the 1992 West-German GSOEP panel. 
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second question module.3 

3.3 Results 

The data are from the fourth wave of the Russian National Panel survey4 

held in 1997. In the fourth wave some 2071 respondents were interviewed, 
of which only 1004 reported positive amounts on both income questions. 
There was some non-random attrition from year to year. Those who had 
reported higher incomes in previous waves were more likely to non-respond. 
However, as reweighting the observations according to reported incomes in 
the previous waves did not significantly change the results, we report here 
the results on unweighted observations. Some summary statistics of the 
variables are presented in Table 1: 

Table 1: Measurements of monthly incomes in the Russ ian Nat ional Panel 1997 
Variable mean 10% percentile 50% percentile 90% percentile I 

reported income (yo) 705 
income needed to switch (yi) 1974 
yi/yo • 3.88 

220 500 1500 100 
600 1500 4000 100 
1.35 2.55 6.67 

answers are reported in thousands of Roubles 

3there is no real way out of this: if we start specifying all the job-amenities, there 
is a danger that the respondents becomes aware of the fact that we are asking for 
the value of his present jobs. The question would also become too complex for many 
respondents. If we specify the new job to be 'like your current job', we have the problem 
that individuals with more than one job may not be able to answer this question. 

4This survey has been designed and initiated by W. Saris of the University of Ams
terdam and funded by the NWO, the Dutch Foundation for Scientific Research (NWO). 
The survey was conducted by Anna Andreenkova and the Institute for Comparative 
Social Studies in Moscow. 
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10% of the survey population reports to earn less than 220,000 Roubles, 
the median reported income is at 500,000 Roubles and 10% reports to earn 
more than 1,500,000 Roubles. 

The average reported income is 705,000 Roubles per month, which con
trasts starkly with one-job-equivalent income. First the mean of o.j.e. 
income is nearly three times as high; Second, all comparable quantiles are 
larger. 

As we can see from the ratio yi/y0 , 90% of the respondents wanted 
more than 35% more than their present reported income in order to switch 
to one job and 50% wanted more than 155% more. In fact, only 4% of the 
respondents reported to want less to switch to a new job than their current 
reported incomes. 

Comparing the extent of income-inequality according to the two mea
sures, we use the standard deviation of the logarithm of income as an in
dicator of inequality. It turns out that the standard deviation of reported 
income equals 0.771 and the standard deviation of one-job equivalent in
comes equals 0.738. As a comparison, the standard deviation of reported 
income in the year 1991 was 0.54 (previous chapter). Our conclusion is 
twofold. First, reported income inequality is of the same order as that 
with respect to one-job-equivalent income. Second, income inequality has 
risen from 1991, both when we assume that reported incomes approxi
mated one-job-equivalent incomes much closer in 1991, but also in the case 
that reported income and the one-job-equivalent in 1991 were of the same 
relative importance as in 1997. 

If we look closer at the relationship between the two measures of income 
by regressing the two measures on each other, we find the following table: 
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Table 2: The inter-relationship between two income measures 
Dependent variables 

Explanatory variables yi/yo t-values Yi t - y a l 

Intercept 5.10 18.4 -660.06 1.1 

yo -0.002 6.0 1.99 7.8 

y0*yo/10000 -1.54 2.3 

age 34.07 1.4 

age*age -0.35 1.4 
education in years 34.6 1.6 

Amenity dummies: 
l=yes , 0=no 

easy to find new job? 320,41 2.0 
like the current job? 209,42 1.2 

R 2 0.04 0.19 
N 1004 1004 

Gender was found to be insignificant in all regressions in previous 
specifications and was hence dropped. Two amenities insignificant and 
thus dropped was 'pride in the main job' andwhether an individual 
thought his job was 'secure'. Income is reported in lOOO's of Roubles. 

Table 2 (c< mtinued) 
Dependent variables 

Explanatory variables lnyi 

Intercept 0.30 0.2 

ln(yo) 0.53 19.2 
ln(age) 1.94 1.9 
In2(age) -0.26 1.9 
ln(education in years) 0.05 1.0 

Ameni ty dummies: 
l = y e s , 0 = n o 

easy to find new job? 0.08 1.8 
like the current job? 0.03 0.6 

R2 0.31 

N 1004 
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We see from the results on the ratio yi/y0 that the under-reporting of 
incomes is more severe for individuals who report a low income than for 
those who report a high income, as can be expected. 

In the table we regress yi on y0 and In y0 on In yx. We prefer the loga
rithmic version and will comment on that. From the table we may see that 
there holds that 

m(—) = 0.30 - 0.471ny0 + 1.94 In aye - 0.26In2 age + 0.05 In educ + . 
yo 

It follows that the relative difference between the income concepts falls 
with rising reported income. Second, there is a strong age effect where the 
ratio is the highest at the age of 42. Higher educated people seem to be 
more involved in secondary activities. 

As to job amenities, two job amenities were maintained in the regres
sions. The first denotes whether an individuals thinks it is easy to find a 
new job. The second denotes whether an individual likes his current job 
or not. As such, these amenities describe the amenities an individual en
joys at present. The results indicate that individuals who can easily find 
another job want about 8% more on average to switch to a new job. The 
individual who likes his current job needs another 3% more to switch to 
a new job. Both results seem quite plausible: if an individual likes his 
current job or thinks he can easily find another, he wants more money to 
switch to a new job. The relationship between one-job equivalent income 
and reported income seems quite plausible. The fact that the results on 
the regression of yi and of In yi are qualitatively very similar suggests that 
the found relationship is somewhat robust. 

In Table 3, alternative interpretations of the one-job-equivalent income 
question are tested: 

The variable denoting the answer to the question "How does your salary 
compare to others who do similar work" was included to allow for the 
possibility that one-job-equivalent income equals the income individuals 
think they deserve or ought to have. In that case we would have expected 
individuals who answered that their income was lower than others with 
similar work to report a high one-job-equivalent income (conditional upon 
actual income), for they would have wanted a relatively higher increase. 
We see that the answers are not only insignificant, but also that the sign 
is opposite to what would be expected: individuals who already obtain 
more than others with similar jobs want more to switch. Individuals who 
earn less are willing to leave for less, which seems plausible. Hence it 
seems unlikely that the one-job-equivalent income equals the income that 
individuals think they deserve. 
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Table 3: alternative explanations of one-job-equivalent income 
Dependent variables 

Explanatory variables lnyi t-values  

Intercept 

ln(yo) 
ln(age) 
In2(age) 

Opinions: 
Salary compared to others (l=lower, 2=same, 3=higher) 
Financial situation of household compared to average 

(l=very bad, .. , 10=very good) 

R2 

N 

0.101 0.1 
0.551 19.2 
2.167 2.3 
•0.301 2.3 

0.063 1.4 
•0.035 3.0 

0.312 
1004 

not shown are two (insignificant) dummies indicating whether an opinion question is missing. 

If one-job-equivalent income includes the value of non-monetized activi
ties, which we hypothesize, then it seems likely that individuals with a very 
bad financial position would engage more in these non-monetized activities 
than individuals in a good financial position. In order to check this, the 
answer to the question "How do you think the financial situation of your 
family compares to the average Russian family" was included. If one-job-
equivalent income includes the value of non-monetized activities such as 
bartering, home production and housework, we would expect individuals 
who think their financial situation is very bad to report relatively higher 
levels of one-job-equivalent income, conditional upon reported income. As 
one can see, this is indeed the case, suggesting that individuals in a 'very 
bad' financial condition are more often involved in non-monetary activities. 
If we would not condition on reported income, we would of course expect 
individuals who report to be in a bad financial condition to have lower 
levels of one-job-equivalent income, which is indeed the case (if we drop 
reported income from the specification of Table 3, we get almost exactly 
the opposite significant coefficient for the comparative financial situation 
of the family). 
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3.4 Conclusions 

In this chapter we tried to assess the degree of under-reporting of income 
with the use of the 1997 wave of the Russian National panel. Respon
dents were posed two questions designed to elicit their total monetary and 
non-monetary income from all activities. The first question was simply 
how much they earned in total and we expected this question to under
estimate the true income of the respondent. The second question was how 
much money the respondent would have to be paid to work full-time for 
another employer, requiring all money earning activities to be stopped. 
We call this income the one-job equivalent income. The ensuing income 
measure, which includes the incomes of all legal and illegal activities, bar
tering activities and home production, was found to be some 190% higher 
on average than reported income and was higher than reported income for 
96% of all respondents. The problem of under-reporting was found to be 
especially large for highly educated respondents and for respondents who 
claimed to earn virtually nothing. In short, the one-job equivalent incomes 
calculated from the second question are much higher than reported income, 
but seem to have a plausible relationship with reported income, individual 
characteristics, and job amenities. 

Another point is the question what this implies for estimates of Russian 
national income. If we take the extreme stand that the difference between 
one-job equivalent and reported income is non-declared income and/or in
come in kind, it would imply that national income is about three times 
as high as the sum total of official incomes. Setting income from barter 
and self-production at a guesstimate of 20%, it would imply an informal-
but monetized - economy of about 40% of the total economy, whereby only 
40% of the total economy is reflected in reported income. 

Before these estimates and their implications can be trusted however, 
the question module should be tested in circumstances where one would 
not expect a high degree of under-reporting: in societies where tax-evasion 
is less prevalent and the unofficial economy is smaller, one would expect 
the second question to yield only marginally higher incomes than the first 
question. If this turns out not to be the case, then the reliability of the 
one-job equivalent is doubtful. Extending the analysis to other countries 
would therefore also give us more information about the reliability of one-
job equivalent income in Russia. 

The results, if reliable, have several implications. First, they suggest 
that aggregate income estimates and poverty estimates based on official 
income data will severely underestimate the level of economic activity and 
severely over-estimate poverty levels in Russia. Our results would suggest 
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that the value of economic activities in the Russian economy is almost 
three times larger than the sum of reported incomes would indicate. As to 
the inequality of incomes in Russia, we found to our surprise that there is 
very little difference between the inequality in reported incomes and one-
job equivalent incomes. It seems that the benefits from bartering, illegal 
activity and home production, are also very unevenly spread. 

A final issue is what the results in this chapter tell us about the poverty 
results in the previous chapter. The problem here is that we have to com
pare two different income concepts. The Income Evaluation Question and 
the derived Ley den Poverty Line consider financial income, by whatever 
means obtained. The income concept in this chapter also includes non-
monetized activities and is hence much wider: without knowing what part 
of the one-job-equivalent income is due to financial income and what is 
due to non-monetized production, we cannot ascertain how much reported 
income underestimates financial income. If non-monetized activities would 
make up about 20% of the total economy though, which would seem a high 
estimate considering the importance of bartering in 1991 and the results 
of Rose and McAllister (1996), financial income would be twice as high as 
reported income. Hence, the actual Leyden poverty figure for 1993-1995 
are likely to be lower than the estimates in the previous chapter, though 
we may note that they would still be around 50% even if reported incomes 
are only 50% of true financial incomes. 
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Chapter 4 

Climate and welfare in Russia 

4.1 Introduction 

It is well-known that differences in climate affect the quality of life. Cli
mate differences are informally recognised by multinationals and states ex
tending over several geographic areas which supplement wages by climate 
allowances. However, little has been written on the impact of climate dif
ferences on well-being, a notable exception being the study by Blomquist, 
Berger and Hoehn (1988), who assessed the monetary value of amenities 
including some climate variables. 

A second exception is the approach outlined in Van Praag (1988), which 
departed from data from a European survey in which respondents were 
asked to evaluate their own income level in terms of 'good' and 'bad'. 
It was assumed that individuals who gave the same answer enjoyed an 
equal level of welfare. This allowed Van Praag to identify the monetary 
value to respondents of precipitation, humidity and temperature. This 
approach has been refined further and is used here. We also apply the 
same methodology to another subjective measure, namely the satisfaction 
with life as a whole, which we call well-being, as developed by Cantril 
(1965). Thus we obtain and compare estimates of the effect of climate on 
both welfare (say satisfaction with income) and well-being. 

After estimating the effects of climate on both welfare and well-being 
in Russia and computing the concomitant equivalence scales for various 
geographic sites, we then consider different scenarios for climate change 
and predict the subsequent increase or decrease in the climate costs for 
individual Russian households. 

Section 2 explains the methods employed, whereby a subjective mea
sure of financial welfare is used alongside a measure of general well-being. 
The main methodological innovation is that we take account of the fact 
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that incomes at present already compensate for differences in climate, 
which changes the results substantially. We also discuss the differences 
between our methods and other popular methods for measuring climate 
costs, namely revealed preference methods and contingent valuation. Sec
tion 3 discusses the estimation results and section 4 compares the costs of 
climate at different sites. Section 5 calculates the probabilities of financial 
gain in the case of some climate changes. Section 6 concludes. 

4.2 Methodology 

We want to assess the monetary value of differences in climate across re
gions by measuring the amount of extra income respondents in one climate 
need in order to be equally well-off as respondents in another climate. By 
comparing individuals in different regions, we can estimate the influence of 
each different climate variable on welfare. More formally, let us say that 
welfare U is a function of two variables, current income yc and climate C 
(or any other amenity). We have 

U = U(yc,C) 

The monetary value of a climate change to an individual can be cal
culated by changing the climate conditions of an individual (by Ac), and 
asking how much income would have to change (with Ay) in order to keep 
welfare constant. This can be calculated as 

0 = UyAy + UcAc 

where the derivative of U to y is denoted by Uj, and the derivative of 
U to C by Uc. 

The shadow price of a climate change is now Ay=-AcU c /Uy 

If income itself depends on climate, which is frequently the case as com
panies and governments already partly compensate individuals for climate 
conditions, and if prices in a region (denoted by pc) also depend on climate, 
for total compensation there has to hold that 

0 = [Ay + AAUV + AcUp^ + AcUc 1 de dc 

which yields a shadow price of Ay = - A c[jf- + ^ + ^j^]-
For an empirical analysis we do not need to know the actual function 

U, but only the indifference surfaces (points where welfare is the same). 
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This means that we have to identify individuals who enjoy the same welfare 
level, in order to assess the shadow price of climate conditions for that wel
fare level. Herein lies the rub: how to identify persons at the same welfare 
level? Roback (1982, 1988) and Blomquist et al. (1988) circumvent this 
question by simply postulating that all households with identical wage-
earning capacities are at the same welfare level, which in turn is based 
on the assumption of perfect mobility and the assumption that house
holds have identical utility functions. As a result of these assumptions, 
differences in welfare cannot exist between regions as that would induce 
migration towards better-off regions. These assumptions are somewhat 
improbable for Russia where mobility is low. 

Another drawback of this method is that the shadow prices of climate 
found in Blomquist et al., and in more recent hedonic pricing studies such as 
Maddison and Bigano (1997), include both the pleasure costs of climate and 
the monetary costs of climate, but cannot distinguish between them. The 
empirical problem is that the monetary costs of climate include unobserved 
price differences in non-traded goods. Consider for instance the price of the 
non-traded commodity 'feeling warm'. If an individual lives in a very cold 
climate, he will need to burn more fuel, will need more clothes and may 
need adapted transportation to stay warm. This will increase the price of 
staying warm though this may not be reflected in the prices of fuel, clothing, 
and other traded goods. To find the real price of staying warm would need 
a very detailed and reliable set of prices and household expenditure data 
per region, which is not available. This makes it impossible to get at the 
monetary costs of climate in Russia via an analysis of the effect of climate 
on incomes and observed expenditures on marketed goods such as houses. 

Another popular approach for measuring shadow prices, contingent val
uation, avoids the problem of measuring welfare as well. Contingent val
uation studies ask respondents how much they would be willing to pay 
for a particular change in circumstances, such as climate. People are sim
ply asked to report the Ay which keeps them at the same welfare level: 
respondents are asked to solve for Ay 

U(y,C) = U(y + Ay + £cfc,C + Ac) 

The main assumption that has to be made for contingent valuation to 
work, assuming for the sake of simplicity that respondents try their best 
to answer the question honestly, which is often dubious (see Hanemann 
(1994) and Diamond and Hausman (1994)), is that respondents need to 
know what effect each possible climate change has upon their welfare. 
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Instead of using indirect methods to identify individuals at the same 
welfare level, we asked repondents directly about their present level of 
welfare, so that we could compute the shadow price of current climate 
circumstances by comparing individuals in different climates who gave the 
same answers. That is, we use a subjective utility concept. We shall 
look at two different concepts in detail, viz. welfare and well-being. The 
first stands for a narrow concept, say satisfaction derived from income or 
monetary welfare. The second concept is a much wider concept, it stands 
for satisfaction with life as a whole. The two concepts are each measured 
by a separate measurement instrument 

The first concept, introduced by Van Praag (1971), is operationalized 
using the income-evaluation question (IEQ). This is a question module in 
which the respondent is asked to qualify five household income levels. The 
IEQ runs as follows:2 

"Whilst keeping prices constant, what before-tax total monthly 
income would you consider for your family as: 

Roubles 

very bad, 

bad, 

not good not bad, 

good, 

very good, 

The five answers of individual i are denoted by Cy. Their empirical 
log-mean and variance are: 

1 5 1 5 

y-i = r E Mdi) a n d aï = 7 £( /* - ln(c^)) 

To enable us to use this attitude question for welfare comparisons, we 
make the crucial assumption that all households in a language community 
attach the same verbal label to the same welfare level. Van Praag (1991, 
1994) researched whether it is in fact true that households attach the same 
meaning to verbal labels in a value free context: repondents were asked 
to translate verbal labels to a point on a line of fixed length. It turned 

^ e e Van Praag (1994) for an extensive discussion. 
2Mostly six levels have been used and sometimes even nine or eight. In this Russian 

survey it was decided together with CESSI to use only five levels. 
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out that there was a remarkable uniformity in the responses: not only 
did respondents use the whole line for their answers, they also displayed 
a tendency to use intervals of the same length between verbal labels. The 
exercise was repeated by asking respondents to translate the verbal labels 
to numbers on a (0,1) scale, with the same result of equal partition, i.e. 
Uverybad ~ 1/10, Ubad «3/10, etc. In that case, it is found that the ver
bal labels translated into numbers on a (0,l)-scale are well described by 
Uj=N((ln(cj-)-/i)/o-) (j=l,..,5), where N(.) is the standard normal distri
bution function. In this chapter we shall consider /xas a want parameter 
and (ln(y)-/x) as an ordinal welfare index, as a is taken to be a constant. 

So we only assume ordinal interpersonal welfare comparibility in the 
sense of Sen (1976), see also Parducci (1995). 

The individual parameter /x has been shown to be well-explained by 
age, family size, family income and other personal variables (Van Praag 
(1971), Hagenaars (1986), Van Praag and Flik (1992)). More precisely, 
empirical relationships like 

^ = ßo+ßiln(yic)+ß2ln{fsi)+ß3ln(agei)+ßAln2(agei)+ß'C+£i(A.2.1) 

have been found to hold in each study, not only for Dutch data but also 
for data of many other countries and over time. In equation (1), yic denotes 
the current household income of respondent i, fs, denotes the family size, 
age^ denotes the age of the respondent; /Xj(yic,fsi,agej) is replaced by /z* or 
ß(yi) whenever this is unlikely to lead to confusion. ß'C stands for a linear 
combination of climate variables. £, ~N(0,s2) denotes the error term.3 

The welfare parameter /i» was found to depend on the current income of 
the individual i. It follows that individuals with different current incomes 
evaluate a specific income level differently. This phenomenon, embodied in 
/?i, is known as preference drift (called the 'hedonic treadmill' by Brickman 
and Campbell (1971) in a more generalised context). It is an empirical op-
erationalization of the notion that welfare functions are evaluated relative 
to current circumstances within and outside of households (see Van der 
Stadt et al (1985)). 

It follows then that we can estimate how welfare, understood as a func
tion of the extent to which income meets financial needs, i.e., as a function 
of the welfare index \n(yic) — fa, varies with climate conditions. As \i 
depends on climate, we can calculate the amount of money needed to com
pensate households for different climate conditions. Such an equivalence 

3Previously it was found, and also confirmed for the data set used in this paper, that 
of is only weakly dependent on y*c, fs,, age; or education; we shall therefore use the 
population average a2 for interpersonal comparisons (Van Praag (1971), Van Praag and 
Kapteyn (1973), Hagenaars (1986)). 
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scale is derived by comparing the income an individual needs to enjoy a 
specific welfare level in one set of circumstances to the income necessary 
for the same welfare level under a chosen set of reference circumstances. 
We describe the reference situation as (ln(y0c), ß(yoc))- By equating welfare 
levels and solving for current income, yic, we get: 

ln(yoc) - Myoc) = ln(y,c) - n(yic) 

which yields after substitution of ß by equation (1) 

v. ß2\n(^)+ßM^1)+ß^2(23^)+ß,(Ci - Co) 

We notice that this ratio or equivalence scale does not depend on the 
welfare level. Hence it is 'independent of base' (see Blackorby and Donald
son (1991)). 

Because this method yields an estimate of the amount of money needed 
to compensate for different conditions, we can interpret this equivalence 
scale as measuring the cost differences related to different conditions. This 
way of arriving at equivalence scales is called after the place where the 
method was first developed and is known as the Leyden approach. 

Now we turn to our concept of well-being, which is much broader than 
the financial satisfaction concept defined above and is familiar from socio-
psychological literature. It is a satisfaction-with-life question developed by 
Cantril (1965)4: 

"On a scale from 1 to 10, whereby 1 stands for very unsatisfied 
and 10 stands for perfectly satisfied, how would you rate your 
life as a whole?" 

The answers obtained, denoted by Vj, are numbers on a (1, 10) scale. 
An equivalence scale can be calculated by comparing V - values or by 
comparing monotonie transformations of V values. Both methods yield the 
same equivalence scales. Hence we looked at the compensation needed in 
terms of money to keep somebody at a constant level of well-being in spite 
of a change in his other variables, e.g., fs or age, etc.. If climate variables 
have an effect on well-being as measured by the Cantril question, then we 
can also derive climate equivalence scales with respect to well-being. Our 
first operationalization of this method translates the Cantril-answers onto 

4Cantril 's original question contained 11 vertical levels, from 0 to 10. For a more 
detailed discussion about the interpretation of such questions, see chapters 5 and 6. 
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a (-00,00) scale. Increasing the similarity with the Leyden method, the 
variable V* is defined as: 

We can now proceed by assuming that V* is generated by: 

V* = v0 + vi ln{ylc) + v2 ln(/s;) + v3 \n(agei) + v4 ]n2(agei) + v'd + e* 

where e* denotes the error term. An equivalence scale is constructed by 
holding the level VQ of well-being constant and by compensating changes 
in climate conditions by changes in income. It yields a similar expression 
as in equation (2), albeit with different coefficients. For the structural part 
we get 

which yields 5 

1 /-ó«£\ _ V ƒs0 ; V a3e0 ' a9e0 ' v M 2 3) 

ViO ' «a 

The resulting equivalence scale gives an estimate of the money-equivalent 
of the effect of different conditions on well-being and is called the Well-
being-scale. It includes both the monetary costs of climate and the plea
sure value of climate. Notice that the scale is again independent of base. 
An alternative way to derive equivalence scales from the Cantril-question 
assumes that the answers Vi are generated by an ordered probit equation. 
The results appear to be similar although less significant (see Table 3). 

Expanding on the existing methodology, we considered the bias that 
our estimates would have if the incomes of respondents vary with climate 
conditions, as we know to be the case in Russia. To see how this can be 
remedied, consider what effect climate now has on income: 

HVic) =Öo + 6'a + 9'^ + £0,(4) (4.2.4) 

where C stands for a vector of climate variables and X stands for the 
variables used for /i, and also education, 19 industry dummies and 12 dum
mies denoting several types of organization, like farms, public organizations 
and private companies. 

5This method of deriving equivalence scale was developed by Plug and van Praag 
(1995a) and Van Praag and Plug (1995). 
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After estimating (4) for the climate variables used to estimate //, we can 
calculate the full effect of climate upon welfare and well-being by deflating 
income for its climate specific component: 

\rv{ynon-climate) = MVic) ~ O'Ci (4.2.5) 

This measure of income was then used to correct household income for 
the way in which the labor market already compensates individuals for 
different climate conditions. The total effects of climate on welfare and 
well-being can be found by adding a term to the effects we find without a 
climate-corrected-income. Thus we can add ß\9'Ci to the estimated climate 
effects of /z and vxQ'Ci to the climate effects of V*. 

Before turning to the empirical work, we will address the issue of pre
cisely what climate costs we picked up and what climate costs we did not. 

By looking at the amount of money households need to reach a given 
level of welfare, we are measuring the long-term costs induced by climate. 
This includes the effect of climate on the price of non-traded goods such 
as the price-increasing effect of cold on the price of 'staying warm' via the 
increased need for heating or the price effect of climate on 'health' via 
medical costs. The Leyden method also captures the effect of climate on 
the price of traded goods (e.g. the effect of rain on agricultural prices and 
housing prices). Thus, by indirectly looking at the effect of climate on total 
household needs, we measure in a reduced form all the costs of climate at 
once. As prices or levels of financial need may vary across regions for other 
than climatic reasons, such as through the effect of differences in political 
and economic systems upon prices and production capabilities6, we add 
a limited number of regional dummies to pick up systematic non-climate 
differences between regions. 

Bias may also come in if respondents do not answer the IEQ correctly, 
i.e., if they have no firm idea as to what income they would need to realise 
a welfare level different to the present. The IEQ suffers from this problem 
to a lesser degree than other hypothetical questions such as used in contin
gent valuation for two reasons. Firstly, we do not ask that the respondent 
is explicitly aware of the effects of climate on welfare, nor that he attempts 
to give a money translation of climate changes. We only ask that he knows 
how much money he needs to reach a certain welfare level in his present 
circumstances. Secondly, we take direct account of the fact that welfare 
depends on the reference position (via the preference drift phenomenon). 

6Note that things like differential unemployment rates or levels of development across 
regions should not have any effect on the level of financial need, bar the effect that is 
catered for by the inclusion of the effect of income on financial need. 
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Similarly, the Cantril-question is not hypothetical in any way, it is merely 
rather volatile: evaluations of one's whole life are dependent on present 
mood and subject to random variations in interpretation so that many 
observations are needed to find the structural parameters. It is also pos
sible that regional differences in culture and interpretation of the Cantril 
question would bias our results, although they were not picked up by the 
limited number of regional dummies we used (see appendix). 

4.3 Data set and empirical analysis 

This chapter uses the first two waves of the Russian National Panel data 
set7, that is the data of a panel of 3727 households who were interviewed 
in 1993 and 1994. After deletion of cases with missing values, 2508 obser
vations of the first wave and 1904 observations of the second wave were 
aggregated8. 

As a first step, we will compare the results of the Leyden-method for the 
1993/4 Russian data set with the results that were obtained and reported 
by Van Praag in 1988 for a large European data set collected in 19799. In 
that analysis, no account was taken of climate effects on income. 

In Table 1 we present the estimated coefficient values of the ^-equation 
for Western Europe 1979 and Russia 1993/4, suppressing the country-
specific effects for non-climate variables and a 1994 intercept dummy. 

The differences between the relationship between climate and costs in 
Russia and Europe are reflected in Table 1 by the difference in the climate 
cost structure, the coefficients and the significance of the climate variables. 
Bearing in mind that a higher value of fj, implies a lower standard of welfare 
when income is constant, it appears that higher temperatures are preferred 
in both areas, and that humidity does not increase the financial welfare of 
Russian households, contrary to the situation in Western Europe. The 
greatest difference is with regard to the effect of precipitation, which is 

7The Panel survey was held by the Institute for Comparative Social Research 
(CESSI) in Moscow under the guidance of dr. Anna Andreenkova. Funded by the 
Dutch Foundation for Scientific Research (NWO), it was designed and commissioned 
by Prof. William Saris of the University of Amsterdam, whom we thank for allowing 
us to use the data-set. 

8Here we have taken the two waves as independent cases, as it was found that we 
can accept the hypothesis of equal coefficients in both waves and that the corresponding 
error terms in both waves were approximately independent. For more information, see 
the Appendix. 

9 The 1988 paper uses the EUROSTAT 1979 survey commissioned by the European 
Commission which was extensively discussed by Hagenaars (1986). 
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Table 1: Climate ^—regressions for 1979 and 1993/1994:* the amount of income 
needed to reach a fixed welfare level under varying climatic circumstances 

Europe 1979 t-val Russia 1993/1994 t-val 

Constant 6.94 (20.6) 2.17 (2.1) 
ln(family size) 0.11 (10.8) 0.22 (12.5) 
ln(family income 0.57 (57.0) 0.65 (60.2) 
ln(TEMPERATURE) -0.15 (5.0) -0.72 (4.7) 
ln(HUMIDITY) -0.41 (6.8) 0.32 (1.2) 
ln(PRECIPITATION) -0.10 (10.0) 0.16 (4.7) 

R2 0.6584 0.7254 
N 13428 4412 

Table 4.1: absolute t-values between parentheses. The European data set con
sists of surveys in the Netherlands, the United Kingdom, Denmark, France, 
Belgium, Italy, Germany and Ireland. TEMPERATURE is defined as the the 
average temperature in a year for the European data set and equals the tempera
ture plus 50 for the Russian data set. This difference in definition is unavoidable 
because of the colder climate in Russia and should only influence the size of the 
temperature coefficient, not its sign. It does mean that the actual effect of a 
temperature change differ much less than the coefficients would suggest. HU
MIDITY is defined as the average humidity in a year. PRECIPITATION is the 
the average annual precipitation. The Europe 1979 figures are borrowed from 
Van Praag (1988). 
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generally seen as positive in Western Europe whereas in Russia a lack of 
precipitation does not entail higher costs but lower costs. This may well 
reflect the fact that in Russia, the lower average temperatures lead to lower 
levels of evaporation and hence a reduced need for precipitation. A lack of 
rain would thus be less of a problem in Russia than in Europe. Similarly, 
it may be the higher temperatures in Europe which lead to a preference 
for high levels of humidity ('wetness'). This suggest a set of interactions 
to be important.10 

It may thus be that there are more relevant aspects of climate not 
included in the earlier analysis. We have a whole list of variables for Russia, 
which were not available in Van Praag (1988). Moreover, there is more 
variation in climate in Russia than in western Europe . 

Turning to the full analysis of climate costs in Russia in 1993/4, we have 
13 different climate variables to work with, including the average tempera
ture in January and July (JANTEMP and JULTEMP), the average annual 
temperature (TEMPAV), the difference between maximum and minimum 
temperature in one calendar year (TEMPDIF), the average level of annual 
precipitation (PREC), the average amount of precipitation in the summer 
and winter (SUMMERPREC and WINTERPREC), the number of rain-
days a year (RAINDAYS), the hours of sunshine a year (SUNHOURS), 
average wind speed a year (WIND), average wind speed in January (JAN-
WIND) and the height of the region above sea level (HEIGHT). See the 
Appendix for the precise definition of the variables. 

It can be expected that the effect of climate upon welfare and well-being 
is the result of several interactions. Some interaction terms therefore were 
also added. As we could distinguish only 35 different climate regions in 
the Russian 1994 data set, the number of climate variables included had 
to be restricted. 

The only strong a priori expectation we had about the relationship 
between climate on the one hand and cost of living and well-being in Russia 
on the other is that we expected the extremely low temperatures to lead to a 
reduction in welfare and well-being. In the absence of other expectations, 
climate variables were selected on the basis of best fit: the model that 
explained the most variance was selected for both the Leyden concept and 
the Cantril concept. Then the wage-regression was run, for which the 
same variables were used as those selected for welfare, which turned out 
to fit reasonably well for wages. The full procedure is described in the 
Appendix. The results of the wage-regression are presented in Table 2 
where we consider two versions, viz., a version with logarithmic age and 

10Unfortunately, the 1979 data set is not available any more for further analysis. 
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education and a version with age and education in calender years. Given 
the differences in significance of the age-profiles, we prefer the logarithmic 
specification, although the difference in climate coefficients is very small. 
The estimation results for ^xand Cantril are presented in Table 3. 

In the analysis of Table 2, education stands for the number of years 
completed. Comparing the climate block of Table 2 with that of Table 
3, we see that the effect of climate on wages is roughly the same as the 
effect of climate on /i, suggesting that people are indeed already partially 
compensated for climate hardship. The smaller number of respondents in
cluded in the wage-regressions is due to a number of cases where education 
is missing. 
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Table 2: results of full climatic model-estimation for household wages*: 
expected household wages in different climate conditions  

Least-squares 
Log-h.h. income (1) Log-h.h. income (2) 

Constant 13.2 (4.3) 7.2 (2.4) 
ln(# adults) 0.68 (28.9) 0.72 (23.2) 
ln(age) -3.41 (5.4) 
In2(age) 0.47 (5.4) 
ln(education) 0.29 (12.0) 
Age -0.01 (2.8) 
Age2 0.00007 

0.04 
(1.6) 
(11.8) 

Dummies 
Rural -0.21 (7.4) -0.20 (6.9) 
Volga and South Russia 0.01 (0.2) 0.04 (1.0) 
Wave 2 1.18 (39.7) 1.65 (44.7) 

Climate variables 
ln(JANTEMP) -1.53 (2.9) -1.32 (2.4) 
ln(JULTEMP) 4.09 (4.2) 4.98 (3.9) 
ln(TEMPDIF) -2.62 (5.7) -2.56 (5.4) 
ln(JANWIND) 5.35 (4.7) 5.54 (4.7) 
ln(HEIGHT) 0.04 (1.3) 0.05 (1.7) 
ln(JANTEMP)*ln(JANWIND) -1.54 (4.8) -1.61 (4.9) 
ln(PREC)*ln(TEMPAV) 0.002 (0.2) 0.003 (0.2) 

R2 0.577 0.579 
N 4127 4127 

Table 4.2: absolute t-values in parentheses. The 12 hidden organisation dum
mies include state, rented, stock company, joint venture, private company, self-
or family employed, public firms and farms. The difference in the two specifica
tions is whether or not age and education were entered linearly or logarithmical. 
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Table 3: results of full climatic model-estimation*: the effect of 
climate on the amount of income needed to reach a fixed standard of 
welfare (/x) and the effect of climate on overall well-being (Cantril) 

Least-squares 
Cantril 

Ordered-probit 
Cantril 

Constant -4.35 (2.0) 17.22 (5.3) 

ln(y) 0.62 (56.6) 0.25 (16.9) 0.14 (6.6) 

l n ( # adults) 0.17 (8.7) 
ln(age) 2.14 (5.1) -3.92 (6.6) -2.69 (3.2) 

In2(age) -0.30 (5.4) 0.53 (6.6) 0.36 (3.2) 
Dummies 

Rural -0.08 (4.3) 2.17 (4.7) 1.82 (2.8) 

Volga and South Russia 0.13 (4.3) 0.08 (1.8) 0.08 (1.3) 

Wave 2 0.36 (17.8) -0.22 (7.9) -0.17 (4.3) 

Climate variables 
ln(JANTEMP) -1.30 (3.3) 
ln(JULTEMP) 3.84 (5.4) 
ln(TEMPDIF) -2.31 (6.9) 
ln(JANWIND) 4.07 (4.89) -5.67 (6.5) -6.75 (5.6) 

ln(HEIGHT) 0.11 (5.5) -0.11 (3.4) -0.08 (1.9) 

ln(RAINDAYS) 0.86 (6.1) 0.36 (1.9) 

ln(SUNHOURS) 0.84 (4.5) 0.37 (1.4) 
ln(WINTERPREC) -0.50 (4.3) -0.16 (1.0) 
ln(SUMMERPREC) -0.35 (4.6) -0.22 (2.1) 
ln(JANTEMP)*ln(JANWIND) 1.59 (6.7) 1.85 (5.7) 
ln(PREC)*ln(TEMPAV) 0.21 (4.3) 0.09 (1.3) 
ln(HUMIDITY)*ln(TEMPAV) -1.45 (7.0) -1.29 (4.4) 
Rural*ln(PREC) -0.34 (4.6) 0.28 (2.7) 

R2 0.731 0.094 

McFaddens pseudo R2 0.007 

% observations correctly predicted 55.8% 

N 4412 4412 4412 

Table 4.3: *absolute t-values in parentheses, y denotes current household in
come not corrected for climate. For the total effect of climate on welfare and 
well-being, ßjO'Q must be added to /z and Vi&d to Cantril. Age stands for 
the age of the respondent. The percentage of observations correctly predicted 
denotes the percentage of Cantril observations which were correctly predicted 
by the ordered-probit model. It gives another measure for the success of the 
model as the pseudo-R2, which is rather low. 
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We can be brief about the non-climate coefficients: regarding the fi-
equation, these results replicate the findings for other countries bar the 
unusually large coefficient for family size, which indicates that children 
have a larger negative influence on financial welfare in Russia than in 
most countries. This may reflect the recent increase in the relative cost 
of children in Russia. The non-climate Cantril coefficients indicate that 
well-being is positively influenced by income and declines with age until 40 
after which it increases again. 

Turning to the climate variables, a complicated picture emerges from 
Table 3. If we concentrate on climate and /i, we first see that the higher the 
temperature in January, the lower /xand thus the greater financial welfare, 
as expected. Another plausible relationships that between JANWIND and 
JANTEMP, whose combination in the //-equation can be read as: 

4.07X In (JANWIND) - 1.12x In (JANWIND) x In {JANTEMP) 

= In (JANWIND) x (4.07 - 1.12x In (JANTEMP)) 

This implies that the negative effect of strong winds in January on fi
nancial welfare increases when January temperatures decrease, an effect 
we have called the 'chill-factor'. As for the effect of July temperatures 
and precipitation on /i, the presence of interaction variables and TEM-
PDIF which depend on the July temperature make it hard to interpret one 
without the others. To give an insight into the effect of these interacting 
variables, Table 4 shows whether the effect of an increase in temperature 
or precipitation results is equal to an increase or decrease in the income of 
the respondents. We calculate how much the change of a climate variable 
is worth in terms of percentage changes to the income of an individual. 
This is done by holding welfare and well-being constant while allowing the 
climate variable to change. Thus we find, using equations (2) and (3), the 
value of a change in climate. 

A increase in the variable TEMPAV of one degree Celsius increases 
welfare on average just as much as an increase of 3% in income would do. 
However, an increase in the variable TEMPAV with one degree Celsius 
decreases well-being by the same amount as a decrease of 16% in income 
would. 

We can see that despite the large positive coefficient of JULTEMP in 
Table 4, an increase in the July temperature actually increases household 
welfare and thus decreases fi. This is because of the effect of the increase 
in temperature in July on the average temperature, which in turn affects 



i Q2 Chapter 4 

Table 4: the effects of changes in temperature or precipitation 
on welfare and well-being: how much is a change in climate worth 
according to the welfare and well-being criteria?  

Welfare constant Well-being constant 
6 income <5 income 

5 TEMPAV 3.0% -15.6% 
6 JULTEMP 8.2% -20.7% 
6 PREC -0.1% -15.6% 

Table 4.4: This table calculates the average of the derivative for each individual 
in the data set of the full climate model, which incorporates a climate correction 
for income. Changes in temperatures are measured in Celsius whereas changes 
in precipitation are measured in millimetres per year. 

fi in various ways. Tables 3 and 4 show that, according to the welfare
criterium, welfare is greatest where the temperature in January is high, 
the temperature in July is high, at low altitude and with little rain. 

A different picture emerges when we apply the well-being criterion: a 
cold and windy winter and high altitude were deemed negative for well-
being, just as they were detrimental to financial welfare. Although not rel
evant to financial welfare, sunshine was evaluated as being positive whereas 
precipitation was on average evaluated as being slightly negative. Stick
iness, high temperatures coupled with high humidity, reduced well-being 
without influencing welfare. Rural respondents were unhappier if rain in
creased. 

Prom Table 3 and 4 we can see that the relationship between financial 
welfare and well-being is weak, reflecting the fact that financial welfare is 
only one of the components of well-being. 

4.4 Climate equivalence scales 

Using the results presented in Table 3, climate equivalence scales can be 
computed from equation (2) for any climate in Russia which falls within 
the range of climates present in our data set. Table 5 compares a variety 
of Russian climates by means of showing the climate equivalence scales for 
6 different sites in Russia: Moscow in the centre of old Russia, Gurjew on 
the northern tip of the Capsian Sea, St. Petersburg near the Baltic Sea, 
Dudinka on the Arctic ocean, Novosibirsk in the Southern part of Siberia 
and Cholmsk in the extreme east of Russia near Japan. The equivalence 
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Table 5: climate equivalence scales in several Russian cities: relative incomes, the 
relative cost of living and the relative cost of well-being. 

Moscow Gurjew St. Petersb. Dudinka Novosib. Cholmsk 

Data 
JANTEMP -9.9 -10.4 -7.6 -29.5 -19.0 -9.5 

JULYTEMP 19.0 25.4 18.4 12.0 18.7 15.6 

TEMPAV 4.5 7.8 4.6 -0.6 -0.2 3.1 

TEMPDIF 28.9 35.8 26.0 41.5 37.7 25.1 

JANWIND 5.0 6.3 3.4 6.7 4.1 6.8 

WIND 5.0 5.5 3.6 6.4 3.8 5.7 

RAINDAYS 187 83 196 189 197 199 

PREC 568 164 559 267 425 777 

HUMIDITY 76 67 77 79 75 75 

SUNHOURS 1887 2579 1563 1518 2041 1604 

HEIGHT 156 23 4 20 162162 29 

Equivalence scales 
Current incomes 1.0 0.763 1.133 4.157 1.353 0.995 
Leyden-equi 1.0 0.505 0.988 5.394 1.335 1.041 

Well-being equi 1.0 0.849 1.085 2.463 1.069 0.743 

From Table 5 we see that climate has a strong influence both on finan
cial welfare and well-being. In the climate conditions of Gurjew, income is 
about 24% lower than in a Moscow climate. In the climate conditions of 
Gurjew respondents only require about half the income needed in Moscow 
to maintain the same welfare level, which means that respondents in Gur
jew are on average better off. The Cantril scale indicates that a 15% 
lower income would give responents in Gurjew the same well-being level as 
Muscovites. This means that at present, incomes in Gurjew are undercom
pensated for their climate if we proceed from a well-being criterium and 
overcompensated from a welfare point of view. 

Not surprisingly, the most expensive of these six places to live is Dudinka, 
a very cold and windy area near the Arctic circle. The cheapest place to 
live according to the Leyden scale was Gurjew, a warm and dry place at 
low altitude with a relatively large number of sunhours. 

Current incomes seem to concur more with what would be expected 
from the Leyden-scale than from the Cantril scale, suggesting that respon
dents are rather compensated for changes in welfare than for changes in 
well-being. 
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4.5 The effects of climate change 

As a probe into the question of what the costs and benefits of climate 
change in Russia might be, we computed what would happen if the aver
age temperature were to rise by one degree while all other climate vari
ables remain unchanged11. If temperatures rose by one degree, inhabitants 
of Moscow would need 13.5% less income to maintain the same welfare 
level. Households in Moscow can thus expect to benefit from a rise in 
temperature. When we calculate the effect on each individual in our data 
set, we find that, in Russia, the average income impact of a 1 degree rise 
in temperature would also be a gain in income. The question is whether 
there would be an income gain if we look at the total effects of climate 
change. Ideally we would want to know what changes in other climate 
variables in different regions would accompany a change in temperature. 
This would require causal relationships between temperature and other 
variables which are not yet known (Perman (1994))12. The problem is 
greatest when it comes to computing the effect of climate change upon 
well-being. As Table 3 shows, well-being is generated by the interaction of 
highly correlated variables, whose cause-and-result structure is unknown. 
Model-based predictions do exist on the effect of a temperature rise on 
other climate variables, but the uncertainty of these predictions is to great 
to be reliable. The climate system is simply too unpredictable at present13. 
We have therefore restricted ourselves to an analysis of the effect of climate 
change upon financial welfare, since we can make reasonable assumptions 
on the variables involved. 

One probable effect of higher temperatures is that they will be ac
companied by more precipitation. An often quoted prediction by the In
tergovernmental Panel on Climate Change (1990, 1995) is an increase in 
temperature of 2.5°Celsius coupled with an increase in precipitation of 8%. 
As these predictions about the extent to which temperature and precipita
tion will rise are still very rough, especially for individual regions, several 
different scenario's have been evaluated in Table 6. The effects of various 
changes in temperature and precipitation are explored by calculating the 

n Using equation (3), we could explicitly calculate the monetary benefits of climate 
changes for any individual or region in the data set. Given that we only had 35 different 
climate regions to work with however, we will only look at whether we can expect a 
gain or a loss. 

12Some relationships are known and some are not. For example, high altitudes in
fluence temperature negatively, but temperature does not influence altitude. The rela
tionship between wind and temperature is not so clear-cut. 

13We would like to thank David Maddison and Richard Tol for pointing out the 
existence and limitations of the existing predictions. 
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likelihood that the average Russian respondent would benefit financially 
from the climate change14, i.e., that their ß would fall. 

Table 6: likelihood of financial gain from climate change at constant 
welfare levels*: how likely is it that Russian households would 
in the long run on average gain from a change in climate? 

Precipitation unchanged Prec. up 5% Prec. up 10% 

Temperature up 1° Celsius 91% 87% 78% 
Temperature up 2° Celsius 99% 99% 97% 
Temperature up 3° Celsius 99% 99% 99% 

Table 4.6: these probabilities were derived by calculating the standard estimates 
of the expected financial benefit for the average incomes in our data set. The 
formula is derived in the appendix. Estimates are rounded downwards. 

From Table 6 we can see that if the climate coefficients of Table 3 do 
not change if the climate changes, Russian households will probably gain 
from increases in temperature. 

It would be wrong to conclude from this table alone that Russia will 
benefit from climate change as the changes in costs that households cur
rently incur from climate conditions are only a part of the costs incurred 
by climate change. Two effects of climate change on household costs which 
are not considered in this chapter and which may tilt the balance against 
climate change are 1) transition costs, the costs of adapting to the new 
situation, and 2) the costs of indirect and as yet unknown effects, such as 
rising sea-levels. 

4.6 Conclusions 

The objective of this chapter was to examine the effect of climate upon 
operational measurements of the concepts of financial welfare and well-
being using a large Russian survey. Our findings are that climate has 
marked effects which differ substantially from the effects that the climates 
of Western-Europe have been found to have upon financial welfare in West
ern Europe. This is probably due to the greater range of climate in Russia. 

1 4The assumption we make about the causal structure of climate is that in January 
wind remains unaffected by changes in temperature and precipitation. A change in 
average temperature is assumed to be a consistent change in the temperature throughout 
the year. 
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In Russia, financial welfare was found to be negatively related to cold and 
windy winters. Well-being is also influenced negatively by harsh winters, 
but benefits from the number of sunhours. The stickiness factor, high lev
els of humidity together with high temperatures, was also seen to have a 
strong negative influence on well-being. 

The results were used to calculate the effects of climate change upon 
financial welfare, and it was found, not surprisingly, that, under strict as
sumptions, Russian households can in general expect to incur lower climate 
costs when the temperature rises. 

Similar equivalence scales can be computed for other countries with 
greatly varying climates such as the USA. However, they might well give 
very different results from ours as the interaction between climate, cultures, 
soils, industrial practices, and agricultural practices, will lead to a distinct 
climate cost structure in each region. 

The method employed in this chapter only needs a household survey 
across many areas to calculate the costs of different climates. The same 
method can also be used to assess the money value of other conditions 
which affect the financial welfare and well-being of households, such as 
crime, health and public services. 

Appendix 

This Appendix describes the way in which the climate variables were con
structed, how the relevant climate variables were selected, how the effect of 
temperature changes was computed and how the two different waves of the 
panel were used. 

A.l. Assignment of climate variables. 
The climate variables were computed using the average measurements of 104 
different weather stations in the USSR for the period between 1931 and 1960 
(Müller (1983)). Each of the 113 sampling points was assigned to the nearest 
weather station. If the distance to the nearest weather station was greater 
than 1/3 of the distance to the second nearest weather station in a different 
direction (at least 100 degrees angle), the climate variables were obtained by 
distance-weighted linear interpolation. This whole procedure transformed the 
113 sampling points into 35 different climate regions. 

As the temperature in January was often negative, it was increased by 50 
degrees Celsius. In order to keep the temperature variables consistent, all tem
perature variables were increased by 50 degrees. As large regions of Russia are 
below sea-level, HEIGHT was increased by 50 meters. The difference in tem-
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perature between January and July was named TEMPDIF. All variables were 

then transformed by taking logarithms. The climate variables are thus defined 

from the raw variables, such as those in Table 5: 

JANTEMP = Average maximum day temperature in January in Celsius + 50 
JULTEMP = Average maximum day temperature in July in Celsius + 50 
TEMPAV = Average maximum day temperature in a year in Celsius + 50 

TEMPDIF = JULTEMP-JANTEMP 
RAINDAYS = the average number of days on which precipitation exceeded 0.1 

mm. 
HEIGHT = (height in meters above sea level + 50)/100 
PREC = average annual precipitation in mm. 
JANWIND = average wind in January in m/s 
HUMIDITY — relative humidity in percentages 
SUNHOURS = average number of sunhours in a year 
WINTERPREC = average precipitation from October 1 to April 1 
SUMMERPREC = average precipitation from April 1 to October 1 

As this study only distinguishes 35 different climate areas, there was a dis
tinct danger that our climate variables were correlated with other regional phe
nomena, such as differences in life-styles and agricultural practices. To counter 
this, our analysis first included variables denoting four big areas in Russia. Only 
the region of Southern Russia-h Volga was significant and a dummy for it was 
retained in all analyses. Sampling points were assigned a rural status if they 
represented a village, a group of villages or a group of farms. 

Although the 1988 sample distinguished 90 different climate regions, the 

present study has the advantage of containing more extreme climate conditions 

than the 1988 sample, which had a collection of temperate zones in Europe as 

its base. 

A.2. Selection. 
After recoding, several factor analyses were run. The first two principle factors 
explained 75% of the variance amongst the component variables, JANTEMP, 
JULTEMP, RAINDAYS, RURAL, HEIGHT, WIND, TEMPDIF, PREC, TEM
PAV, JANWIND, HUM, and SUNHOURS. 

These two factors were then included in the ^-equation and in the ordered-
probit of the Cantril-equation, while all other climate variables were omitted. 
Although the factors were quite significant, inclusion of the climate variables 
separately explained significantly more variance than the factors on their own. 
This also held when four factors were retained. Adding this to the fact that 
Kaizer's (1974) measure of sampling adequacy was very poor (0.567), factor 
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analysis was disgarded for determining equivalence scales. 
Expecting that climate costs were the result of a complicated interplay be

tween climate variables, several interaction terms were created. First of all 
the chill factor: ln(JANTEMP)*ln(JANWIND). Second the stickiness factor: 
In(TEMPAV)*ln(HUMIDITY). The other interaction terms which were tried: 
ln(TEMPAV)*ln(PREC), Rural*ln(TEMPAV), Rural*ln(PREC), ln(JANTEMP)* 
ln(WINTERPREC),ln(JULTEMP)*ln(SUMMERPREC),ln(TEMPDIF)*ln(PREC). 

Since there was no strong a priori reason for selecting a particular group of 
variables, a best-fit method was pursued. The selection of the variables followed 
the principle of maximum R2 improvement, this being the adding and deleting 
of variables until the best fit at each number of regressors is found and stopping 
when the adjusted R2 no longer increases. 

The same procedure was followed for the Cantril-variable. The R2 for the 
model chosen was almost identical to the R2 of the model with all variables 
(difference<0.001). The variables selected for the continuous Cantril model were 
then automatically selected for the ordered-probit Cantril model in order to keep 
the results comparable. The results of this procedure are shown in Table 3. 
To check whether different respondents interpreted the Cantril question in the 
same way, we performed the analysis separately for several education, age, and 
gender groups (with the same climate variables). No significant difference was 
found for the relative values of the different intercept terms, and no qualitative 
difference (sign and magnitude were similar though the nil-hypothesis of equality 
of coefficients was rejected) was found for the variables of income and climate, 
suggesting that different groups of respondents do interpret the question roughly 
in the same way. 

Wage-regressions were run and as the variables used for financial welfare 

fitted the wage-regression well, they are shown in Table 2. 

A.3. climate change 
In Tables 4 and 6 an increase in January or July temperature is translated into 
half that increase for the average yearly temperature. If TEMPAV is increased 
by 1 degree, it is assumed that the temperature throughout the year has risen 
by 1 degree. Precipitation increases are also assumed to be reflected with equal 
precipitation-increases throughout the year. Wind is assumed not to be related 
to temperature or precipitation. 

To derive the probabilities in Table 6, we first compute the income gain of a 
change in climate for each individual. Using equation (2) for equivalence scales 
this gives us an expected income gain per person and a standard deviation of 
that estimate. By averaging the expected gain and its standard deviation over all 
individuals, we obtain both an estimate of the average gain and of the standard 
estimate of the average gain. This yields the probabilities in Table 6. 
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In formulas: by applying the approximation theorem on functions of nor
mally distributed vectors (proved for instance in Serfling (1981) as theorem 
3.3.A.), we get (ß' represents the coefficients of the relevant climate vector, Cu 

represents climate vector C at time t for individual i, £ represents the covari-
ance matrix of the relevant climate variables, whereby t=0 refers to the situation 
without climate change and t = l refers to the changed climate conditions) for 
the individual expected gain: 

1-01 ~ Nif i -Pi —^— e 1 _ / 3 i 

i-A) 
i-ft ~N{e i-A ^ ,,_*\2 e * ) 

which denotes the distribution of the income gain of a climate change for an 

individual and , , 

]V^= l e * ~ iVt7v ^-î=1 e >JV3^W=1 (1-/30= 

which denotes the distribution of the average gain for the sample of a climate 

change. 

A.4. panel data. 
The first two waves of the Russian panel were lumped together in order to 
perform this analysis (two observations from one person counted as two obser
vations from two different persons). To see whether this pooling was allowed, 
we tested whether, apart from the intercept term, the coefficients of the vari
ables had changed significantly from 1993 to 1994 using a Chow-statistic. The 
independence was accepted at the 5% significance level. Thus there was no fun
damental shift in the coefficients of variables between the two waves. In order 
to see whether the residuals were correlated, the residuals of the first wave /> 
equation were regressed on the residuals of the second wave after the coefficients 
of both waves had been estimated separately. The explained variance was very 
low (R2=0.04) and the correlation coefficient was about 0.12. The same corre
lation coefficients were found if we estimated the models under the assumptions 
that all coefficients were identical between the two waves. We thus concluded 
that analysing the waves separately would add very little information and that 
lumping them together would not distort the results. As a check, the analysis for 
Table 3 was also performed using only one observation per household, whereby 
the second wave observation was only selected if the first wave observation con
tained missing values. The resulting analysis (N=3011) did not alter any of the 
coefficients of Table 3 by more than 5%. See the Appendix of chapter 2 for 
further information on the measurement of income and other variables used in 
the analyses. 
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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 
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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 



The structure of well-being 131 

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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Chapter 6 

Do individuals maximize their 
satisfaction with life? 

6.1 Introduction 

In this chapter, we investigate whether the choice behavior of individuals 
is consistent with the idea that they try to maximize self-reported levels 
of general satisfaction. Our purpose is to assess the possible usefulness 
of satisfaction questions for economics in general and policy questions in 
particular. If individuals try to maximize self-reported satisfaction levels, 
then a satisfaction level corresponds to the economic notion of an ordinal 
utility level. Moreover, as satisfaction levels also have normative connota
tions in the classical utilitarian sense, they may be used to make normative 
statements about policies. 

In this first section, we use the psychological literature on satisfaction 
levels to build a descriptive model which explains how individuals answer 
satisfaction questions. We then derive two predictions as to the verbal and 
choice behavior that would be consistent with the idea that individuals try 
to maximize their general satisfaction level. 

In the second section, the predictions are tested on large Russian and 
German panel data sets with parametric and semi-parametric techniques. 
The main theoretical prediction is that individuals will want to make 
changes in those areas of their lives that they are unsatisfied with. This 
will be investigated with the help of partial satisfaction levels, which are 
the levels of satisfaction that individuals enjoy in specific areas of their 
lives. We investigate whether a low level of satisfaction in a particular 
area of life is correlated with the plan to change current conditions in 
that area, for several partial satisfactions of individuals, namely satisfac
tion with marriage, satisfaction with the current job, and satisfaction with 
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current housing conditions. 
We then study panel data sets to see whether low satisfaction in a 

specific area of life in a previous period has led to changes in those areas 
of life this period. Finally, we investigate whether individuals tend to find 
those areas of life important which gave them a lot of satisfaction in the 
past, since one of the easiest ways for an individual to be satisfied in general 
is to concentrate on those areas with which he is satisfied. 

Although the results give some support to the predictions, it turns out 
that there is a lot of variation at the individual level: most decisions and 
intentions are not fully explained by satisfaction levels and the other in
dividual characteristics measured. Our preliminary conclusion is therefore 
that there may be some truth in the hypothesis that self-reported satis
faction is the maximand of individual behavior, but it cannot be affirmed 
with any confidence. 

6.1.1 current findings 

In the psychological literature there are several theories as to the meaning 
of self-reported satisfaction levels1. Rather than discussing them all one 
by one, the interpretation used by Kahneman (1998) is followed because it 
is intuitively attractive and lends itself well for hypothesis building. 

Like other invertebrates, humans have specific brain centers which con
tinuously evaluate current experiences so as to allow them to make deci
sions about the continuation of current activities and to decide on their 
response to experiences (see Shizgal (1988)). These 'instant evaluations', 
which in the human case are self-reported on a good/bad scale2 are termed 
'momentary satisfaction levels' (MSLs). In the conception used by Kahne
man, which goes back to at least Bentham (1798) and Edgeworth (1881), 
self-reported levels of satisfaction are an aggregate of these MSLs. In its 
simplest form, satisfaction with life, also termed general satisfaction, is a 
weighted average of the MSLs over the period T\ to T^. 

GS%= ƒ 2 {mu(MSLut) • MSLü}dt 

and 

2mit(MSLi,t)dt = 1 
/ , 

1See e.g. Veenhoven (1996), Diener et al. (1997), Van Praag and Frijters (1998) and 
the chapters in Kahneman, Diener and Schwartz (eds, 1998) for overviews. 

2Different studies use different wordings (good/bad, negative/positive, favor
able/unfavourable, etc.). Individuals seem to interpret these words in roughly the same 
way. 
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where GSi denotes the satisfaction with life as a whole as reported 
by individual i, and m(.) denotes a memory function which weights each 
momentary satisfaction level of the individual at time t, denoted by MSLit. 
The memory function depends on t and on the whole stream of MSLs, 
which is denoted by M S Li. The idea that general satisfaction is a weighted 
average of momentary satisfactions, is reflected by the condition that the 
memory weights mu add up to one. This way of arriving at a self-reported 
general satisfaction level is illustrated in Figure 1.1, where we have taken 
m(.) to be a constant and hence show the case where all MSLs have equal 
weights: 

The flow of MSLs and general satisfaction 

GS 

1 2 

t —-> 

Figure 6.1: General satisfaction as the integral of a flow of momentary 
satisfaction levels (MSL). m(MSL,t)= 0 iff t < l , t>2. 

General satisfaction equals the average level of momentary satisfactions 
from Ti to T2 and equals the shaded area as time weights are to equal 1 in 
this example. In principle, the method allows for the idea that individuals 
include all the MSLs they ever had and anticipations of MSLs in the future 
into their general satisfaction level. This way of conceptualizing satisfac
tion levels also allows for an interpretation of partial satisfaction levels. A 
partial satisfaction level is also a weighted average of MSLs but each par
tial satisfaction has its own weight function: the moments an individual 
counts as relevant for a particular domain have a higher memory weight 
than the moments an individual does not deem relevant for that domain. 
Some moments may be relevant for many domains and individuals may 
have other ideas about the boundaries of domains. 

Three issues are elaborated, keeping in mind that we want to use the 
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framework to assess whether individuals use satisfaction levels to make 
choices: how do individual circumstances affect MSLs, how do individu
als construct the memory weights mit, and how do individuals evaluate 
possible future events? Below, some empirical results on each of these 
questions will be presented and discussed. In each case, the literature will 
be used to formulate falsifiable hypotheses as to the behavior which would 
be consistent with the idea that individuals try to maximize their general 
satisfaction levels. 

It has been found that the level of momentary satisfaction individuals 
derive from an experience depends on a reference position, which in turn 
depends on previous and anticipated experiences. Put simply, the 'higher' 
the reference position, i.e., the higher the level of anticipations, of an in
dividual, the higher the outcome must be in order to achieve a certain 
momentary satisfaction level. Because the reference position adapts with 
new experiences, this finding is known best under the name adaptation 
theory3. The expectations an individual has of future experiences will de
pend on the ability of an individual to obtain favorable experiences. This 
in turn is determined by external constraints and individual abilities. For 
example, an individual's expectation of his future income depends on the 
availability of work and on the ability of the individual to find work and 
perform complicated tasks. If the realized experiences are better than ex
pected, then the individual will not expect to be able to improve on these 
circumstances. If the realized experiences are worse than expected, an in
dividual will hope to improve them by changing his circumstances. This 
leads to the hypothesis that individuals will intend to change the areas of 
their lives with which they are unsatisfied this period and will have changed 
those areas of their lives they were unsatisfied with last period. We split this 
hypothesis in two parts in the results section. First, we consider whether 
the intentions of the individual are related to low satisfaction levels with 
respect to the area involved. Secondly, we look at whether we can explain 
some actual choices made by individuals by looking at the satisfaction 
values in the previous period. 

The memory weight m,t of an MSL has been found to depend on its 
relative position in a stream of MSLs (Kahneman et al. (1993)). If the 
MSL of a specific moment is particularly pleasant or unpleasant relative to 

3There is a whole host of theories which consider the idea that the reference position 
can be formed by comparisons with the experiences of oneself or of other individuals, 
such as the prospect theory of Kahneman and Tversky (1979). Some psychological 
works on this issue: Helson (1964), Brenner (1993), Cohen and Axelrod (1984), Gilad 
et al. (1987); some economic work on this issue: Veblen (1898), Duesenberry (1949), 
Van Praag (1971), Kapteyn (1977), Clark (1998). 
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what has preceded or followed in a certain time period, the MSL of that 
moment will have a disproportionately large influence on self-reported sat
isfaction levels. Extreme experiences are remembered better and, because 
remembering is a form of consumption, have a large influence on subsequent 
MSLs. It has also been found to be the case that the last MSLs in a period 
are of particular importance for self-reported levels of satisfaction. This 
finding has been termed the peak-end rule by Kahneman et al. (1993). 
To clarify, suppose that in a medical operation without anaesthetic, the 
pain (negative momentary satisfaction) experienced first increases, reaches 
a peak, and then decreases. The evaluation that an individual gives of 
this operation can then be well-predicted by the level of pain experienced 
at the peak and at the end: the pain at other moments has hardly any 
perceptible influence on the evaluation. 

An important point to watch out for in empirical analyses is that these 
memory weights are very easily manipulated by the researcher (see e.g. 
Schwarz (1995) for an extensive discussion of this issue): the momentary 
satisfaction levels associated with the experiences an individual is reminded 
of just before answering satisfaction questions, are more important for that 
reported satisfaction level. As a demonstration of this bias, we report 
the results of a simple OLS-analysis. The data comes from a sample of 
Russians in 1995 and will be described later in detail. The endogenous 
variable is the answer to the question "how satisfied are you with the 
financial situation of your household on a scale from 1 to 10, where 1 
stands for very unsatisfied and 10 for very satisfied". The first exogenous 
variable is the household income from all activities before tax. The second 
is the log-mean of the Income Evaluation Question (see previous chapters). 
Now, the financial satisfaction question happens to have been posed twice 
in the same interview. The first time, it was posed before the exogenous 
variable-questions and the second time it was posed after. Regressing both 
endogenous variables on the same exogenous variables yields: 

The importance of the order of questions for financial satisfaction* 
Financial Satisfaction 1 t-value Fin. Sat. 2 t-value 

ln(Income) L6Ö 8.2 1.90 22~X 
M -1.39 6.4 -1.62 17.1 

N 1442 1442 
R2 0.04 0.26 

*Financial Satisfaction 1 denotes the endogenous variable posed first. 
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Looking only at the differences in the coefficients, we see from these 
OLS regressions that the effects of the exogenous variables were some 20% 
greater when the question on financial satisfaction was asked immediately 
after these questions than when the question was asked before. Also, the 
empirical fit has increased substantially, witness the large increase in R2. 
As these particular exogenous variables, income and the financial needs of 
a family (//), are major elements in the life of the respondent so that he 
will often be reminded of them anyway, the effect of posing these questions 
just before the satisfaction question will probably be a lot less than for 
questions on otherwise less important and less remembered subjects. The 
20% bias found here may be seen as a lower bound. 

Not only a questionnaire can trigger memory: individuals have limited 
control over what they remember. Selective memory effects are known 
from the theory of cognitive dissonance (Festinger (1957)) which shows 
that individuals are more likely to remember things if they fit in with 
their pre-conceived ideas. It has also for long been known that individuals 
use their memory to explain events and occurrences in a way beneficial 
to their own circumstances. For example, Pettigrew (1979) showed that 
successful individuals attributed success in general to personal factors or 
factors under their control, whereas unsuccessful individuals attributed 
theri lack of success to bad luck or other factors outside their control. 
Both groups interpreted reality in such a way that it promoted their own 
satisfaction and remembered those facts beneficial to their point of view. 

The possibility of a selective memory leads us to expect that individuals 
increase the memory weight of more pleasant events in their lives and 
reduce the memory weight of unpleasant events (repress them). This leads 
to the hypothesis that the importance of an area of one's life will increase if 
the individual was more satisfied with this area in previous periods. In other 
words individuals wanting to be satisfied should only pay attention to those 
areas of their lives that they were satisfied with in the past. We will test 
this prediction in two ways in the results section. Firstly, we will examine 
survey questions about the importance of several sub-areas of life for an 
individual, where we expect that individuals who are more satisfied with 
a particular area of their lives will tend to find that area more important. 
Secondly, we will investigate how the importance of partial satisfactions 
for general satisfactions changes over time. We will then try to explain the 
weight of several sub-areas of life for general satisfaction using the answers 
concerning partial satisfactions in the previous period. The thought behind 
this is that individuals cannot change the importance of an area instantly 
and that they therefore slowly increase the importance of areas with which 
they are most satisfied and slowly decrease the importance of areas that 
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they are less satisfied with. If this adaptation takes some time, we should 
see a significant effect of a partial satisfaction in the last period on the 
weight of that partial satisfaction for general satisfaction this period. We 
expect to see that the weight of the partial satisfaction areas for general 
satisfaction increases if the individual was more satisfied with the area 
involved in the previous period. 

Predictions of individuals of the satisfaction value of future events are 
prone to human deficiencies. Firstly, individuals seem unable to anticipate 
changes in their reference position. As a result, they fail to anticipate 
that they will value something higher when they possess it. In Festinger's 
(1957) experiment for instance, the subjective desirability of a consumer 
good as reported by test persons increased markedly after an individual 
had chosen that consumer object: an object that was purchased appeared 
more beautiful and more useful than it had done before the purchase. The 
finding that individuals fail to anticipate before a purchase their change in 
evaluation after a purchase is known in economics as the endowment effect 
(Thaler (1980)), and has been replicated in many psychological choice-
experiments (e.g. Kahneman et al. (1991), Loewenstein and Adler (1993), 
Simonson (1990) and Kahneman and Snell (1992)).4 

Another problem individuals face when they anticipate future outcomes 
is that they overestimate small probabilities and underestimate large prob
abilities, as demonstrated by Kahneman and Tversky (1979), Van de Stadt 
et al (1984) and Tversky and Fox (1995). This helps explain gambling, in
surance and tournaments (see Frijters (1998c)). The point of these two 
findings for this chapter is that it is hard to infer from the satisfaction 
effect of choices whether individuals were trying to maximize their satis
faction levels or not. Individuals may be unsuccessful in maximizing their 
general satisfaction because they fail to take a change of reference posi
tion into account and they cannot deal with small probabilities. We can 
therefore only check whether the individual's intentions and choices are 
consistent with the idea that they try to maximize general satisfaction. 

6.2 Data, methods and results 

The first panel data set used is the Russian National Panel data set, from 
which we used the first two waves, collected in 1993 and 1994. The second 

4I t has been argued that this effect is evolutionary driven because individuals who 
have learned to value what they have will defend it more rigorously and will also have 
a better bargaining position when others want to offer them alternatives (they can 
credibly say no to unfair offers). 



1 4 4 Chapter 6 

panel data set is the German Socio-Economic Panel (GSOEP), described in 
Wagner et al. (1993)5, of which we used the 1992 and 1993 West-German 
waves. Both data sets have extensive information on socio-economic vari
ables of individuals, such as on income, demographic composition, and 
education. These panel data sets also have extensive information on the 
general satisfaction levels of the respondents and on satisfaction levels with 
particular areas of their lives. Furthermore, both panel data sets have some 
information on the intentions of individuals to change areas of their lives 
and have information on the actual changes made since the last interview. 
The precise definition of the variables used in this chapter is given in the 
appendix. For both data sets, reweighting measures were used initially to 
see whether sample-selection biased the results, but as they did not influ
ence the results significantly, the results shown are on unweighted samples. 
A general discussion of selection issues and general characteristics of the 
Russian data set can be found in the chapter on poverty in Russia (chapter 
2). 

Consider first the binary endogenous variables, i.e., intentions and ac
tions. Denote such an endogenous variable of an individual i by y{ which is 
1 if an individual has-an intention to take an action (or has acted), and 0 
otherwise. Now, we want to explain this variable by a vector of exogenous 
variables x*. It is then standard to presume that there is a latent variable 
y* which is continuous and influences y{ in the following way: 

y*i = x'iß + ei 

yt = 1 i f fy*>0 

yi = 0 i f fy*<0 

The problem of how to estimate ß depends on the assumptions we make 
about the distribution of e{. First, we make the standard assumption that 
ti is normally distributed, which allows us to find ß with the use of the 
Probit technique. There is no real reason however why e* should be nor
mally distributed. We also use a semi-parametric method which makes few 
assumptions on the error-distribution, i.e., the maximum score estimation 
method, mainly in order to see whether the standard assumption makes a 
big difference to the results or not. 

The 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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maximum score estimation 

Manski (1975) suggested estimating ß by maximizing the score, which is 
defined as: 

score = £ ( 2 i f c - l ) f c 
i 

m = 1 iSx'^>0 

ik = o iffx;/3<o 

e, as an alternative to assuming a certain error-distribution for _, 
Consider what this score is: If Vi = 1, then the score for that individ

ual will be 1 if fa is 1 and 0 otherwise. If Vi = 0, then the score for that 
individual will be -1 if yt is 1 and 0 otherwise. Translated in terms of the 
present study, this means that the score of the event that individuals have 
changed their situation equals the number of individuals who have been 
correctly predicted to change their situation minus the number who have 
incorrectly been predicted to change their situation. The basic idea of a 
maximum score is hence to look only at whether x\ß is greater or less than 
zero and to maximize the number of times that this sign is correctly pre
dicted. This only requires mild conditions on the distribution of ez. It will 
also be clear though that the score will not be a continuous and smooth 
function of ß, which makes estimation very difficult. We therefore use the 
smoothed maximum score estimator of Horowitz (1992, 1993). This estima
tor maximizes SMS=£(2y* - \)${x'$/h) where h is a small number and 
$(.) denotes the cumulative normal distribution. Hence in this version, 
Vi = ^{x'iß/h). We can see that for very small values of h, the smoothed 
maximum score will be very close to the maximum score as $(x'$/h) will 
be 1 if x'ß > 0 and h is relatively small. Üfäß/h) will be 0 if x'j3 < 0 and 
h is relatively small. The advantage of this version of maximum score es
timation is that the smoothed maximum score is a continuous and smooth 
function of ß, which facilitates estimation and makes deriving inferences 
easier (see Horowitz (1992,1993) for a fuller exposition). The smoothed 
maximum score has many local optima though, which required a global 
optimum searching algorithm to find the global optimum. For this, we use 
the fast simulated annealing technique by Szu and Hartley (1987), which 
was adapted for smoothed maximum score estimation6. The bandwidth 
h is chosen with Horowitz' (1992) plug-in method. After the simulated 
annealing program has yielded a point near the global optimum, we use a 

I thank Joel Horowitz for supplying a copy of the original program. 
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Newton-Raphson procedure to find the global optimum. As the likelihood 
surface is very flat in the optimum, we use bootstrapping to obtain con
fidence intervals. In the analyses of actual choices, however, the optimal 
point of the maximum score estimator corresponded to the situation that 
all yiS were predicted to be zero (because the percentage of individuals ac
tually changing circumstances was typically about 5%). In that case, the 
maximum score estimator is undetermined7 and is hence not shown. For 
the other analyses, the coefficients of the SMS are only determined up to 
scale and we have to fix the coefficient of one of the variables and normal
ize the other coefficients. We chose to make the SMS-results comparable 
to Probit results. This means that for each analysis, we chose a variable 
whose Probit-coefficient is significantly positive as the normalization vari
able and assigned the Probit-coefficient to that variable. Consequently, the 
variable which has been normalized may differ in different analyses. 

6.2.1 The intention to change in Russia and Germany 

In the Russian panel data set we have information available on the inten
tions of individuals to change their circumstances in three spheres of their 
lives, namely the intention of individuals to change their family conditions, 
their housing conditions and their job conditions. In Table 1, we report 
the effect of various factors on the probability that an individual intends 
to make specific changes to an aspect of his life. The dependent variable 
equals one if an individual indicated a specific intention to change an area 
of his life, and equals zero otherwise. We include variables denoting the 
ability of the individual to change an area of his life, such as income, age, 
education, the financial needs of the household (denoted by //) and gender 
as explanatory variables. The financial need of the household here refers to 
the income the household claims to need to label that income level as 'not 
good, not bad'. We also include variables denoting the current satisfaction 
levels of the individual and the relative place of the partial satisfaction 
level involved. We include two dummies, one that denotes whether the 
partial satisfaction involved is the maximum satisfaction level of all the 
partial satisfaction levels reported, and a second which denotes whether 
the partial satisfaction level equals the minimum partial satisfaction level 
as an indication of the relative place of a partial satisfaction level in the 
set of partial satisfactions. 

7For instance, if x\ß = ß0 + xußlt then it can easily be seen that if ß0 + i K f t is 
less than zero for all i, then ß0 - a + xußi will also be less than zero for all i for any 
positive value of a. Hence both lead to the same score. 
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Table 1: Concrete intentions to change an aspect of one's life by personal action in Russia 
Family situation housing situation job situation 

Probit SMS Probit SMS Probit SMS 

circumstances 
ln(income) 0.06 0.06a 0.22*** 0.23*** -0.07 -0.06*** 
education 0.02* 0.02*** 0.01** 0.02*** 0.01 0.01 
male -0.12 -0.24*** 0.03*** 0.03a 0.26*** 0.26° 
ln(age) i i 4*** 11 4#*# -0.97*** -0.97*** -1.04*** -1.05*** 
In2(age) -1.72*** -1.72*** 

ß 0.02 0.02* 0.04 0.03 0.19*** 0.19*** 
satisfactions 

life satisfaction -0.07* -0.07* -0.03 -0.05 -0.04 0.09 
satisfaction with this sphere -0.30*** -0.31*** -0.26*** -0.26*** -0.44*** -0.38*** 
maximum satisfaction? -0.003 -0.01 -0.41*** -0.25*** -0.11 -0.16*** 
minimum satisfaction? -0.21 -0.20*** -0.23*** -0.24*** 0.01 0.05 

-2Log(L) 1685.2 2845.3 1365.4 
Score 21 27 215 223 9 10 
number of y; equal to 1 446 446 994 994 311 311 
N 1646 1646 2522 2522 1693 1693 

A polynomial age-profile was tried for all intentions. It was retained only if significant. 
*significant at 90% confidence level. ***significant at 99% confidence level. 
Constants are not shown. 
a The coefficients in this column have been normalised to this variable 
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First we look at the Probit results. The explanatory variables have been 
grouped into individual circumstances and individual satisfaction variables. 
Looking at the individual circumstances, we find that age is by far the most 
important. A higher age decreases the intention to change, in the case of 
family life even quadratically so (from 20 years of age onwards, the older 
the respondent gets, the increasingly unlikely becomes the intention of 
making changes in family life). As change brings fixed costs, it may be 
expected that younger individuals have longer to retrieve these costs. An
other explanation for the strong negative influence of age on the intention 
to change is that older respondents have already made all the changes they 
believe could increase their general satisfaction. 

Another individual circumstance, income, plays a less significant role 
in the intention to change. Only the intention to change one's housing 
conditions is significantly increased by a higher income. As changes in 
housing are likely to be costly, this was to be expected. The fact that 
higher income is negatively related to the intention to change one's job 
conditions is also understandable, as those with a high income will not 
want to change jobs. On the other hand, a high level of financial need 
affects the intention to change. Individuals with relatively high financial 
needs may look for a higher paying job. 

Of the other non-satisfaction variables, gender is relevant for increasing 
the intention to change job-conditions.8 A possible explanation is that men 
are more ambitious in the workplace then women. 

As to the influence of satisfaction variables, the most important factor 
in all three areas of satisfaction is the absolute satisfaction level of the 
particular sphere involved. The relative place of the partial satisfaction 
amongst all reported partial satisfaction levels is less important. The fact 
that a maximum partial satisfaction with respect to housing reduces the 
likelihood that an individual intends to change his housing conditions, con
firms our expectation that an individual will put least priority on changing 
the sphere of his life with which he is most satisfied. On the whole though, 
there is no overall pattern which would suggest that an individual makes 
priorities in his intentions. It seems rather that individuals intend changing 
any sphere with a low satisfaction value. 

If we now look at the SMS-results, the estimated coefficients are very 
close, both in size and significance, to the Probit coefficients. The sig-

8 An interesting sideline is that when individuals are asked whether they intend to 
change anything, males are much more likely to say they will change something. When 
however asked about the specific changes they intend to make (for which we report 
the results), the gender effect reduces. It seems that more men than women intend to 
change an area of their lives while having no firm plans as to what to change. 
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nificance of the estimates, measured as the number of significant coef
ficients, is somewhat higher for the SMS-technique though, as was also 
found by Horowitz (1993). It hence seems that the employment of the 
SMS-technique adds little extra insight in this case, except that the as
sumption of normally distributed error terms seems a good approximation 
for this problem, which suggests robustness of the results. 

In Table 2, the results are given for the probability that German re
spondents intend changing their housing conditions: 

Table 2: Intentions to change the housing situation by personal action in Germany 
housing sit. 

Probit SMS 

circumstances 
ln(income) -0.02 -0.02* 
education 0.07*** 0.07a 

male 0.02 0.01 
ln(age) 4.22*** 4.25*** 
In2 {age) -0.68*** -0.69*** 

satisfactions 
life satisfaction -0.02 -0.02 
satisfaction with this sphere -0.12*** -0.12*** 
maximum satisfaction? -0.10* -0.10 
minimum satisfaction -0.06 -0.06* 

-2Log(L) 4147.7 
Score 10 11 
number of yj equal to 1 988 988 
N 4119 4119 
*significant at the 90% confidence level, ***significant at the 99% confidence level 
a results are normalised to this variable 
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Again, the absolute level of the partial satisfaction involved is an im
portant variable with the expected sign. As in Russia, the higher the 
education, the more likely an individual is to intend to change. With re
spect to age, we find again that the higher the age (from the age of about 
11 upwards), the lower the probability of intent to change. The difference 
between the outcomes of the two methods, Probit and SMS, is small, which 
also suggests robustness of the results in the German case. 

6.2.2 Actual changes 

Here we look at whether individuals in Russia have actually made changes 
from period 1 to period 2 for the areas of work and of housing. Because the 
SMS-estimates were not unique, they are not shown and only the results 
from the Probit-procedure are presented. 

Table 3: Choices in housing and work in Russia from 1993 to 1994 (Probit) 
housing sit. t-val job sit. t-val 

circumstances in 1993 
ln(income) 0.13 1.7 -0.02 0.2 
education 0.02 1.8 -0.01 0.8 
male -0.02 0.3 0.53 4.2 
ln(age) 0.89 0.4 12.6 2.3 
ln2(a^e) -0.0001 0.5 -1.75 2.4 

ß -0.04 0.5 -0.004 0.1 
satisfactions in 1993 

life satisfaction 0.01 0.3 0.06 0.8 
satisfaction with this sphere 0.08 1.1 -0.21 2.1 
maximum satisfaction? 0.07 0.6 0.12 0.7 
minimum satisfaction 0.04 0.4 0.11 0.6 

-2Log(L) 1374.8 536.2 
number of y* equal to 1 272 84 
N 1432 968 

Table 6.3: a real change in an individual's housing conditions is defined to 
have occured when the individual moved to another house, bought or rented the 
current house, repaired his own house, had a lodger move in, or made another 
change specified by the respondent. A real change in an individual's job con
ditions occurred when the individual went to work for another organisation or 
started his own business. 
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The results for Russia in Table 3 reveal a tale of insignificance. Only 
gender, age and job satisfaction are significant explanatory variables for 
whether a change occured in the job situation. As expected, males are more 
likely to change their job. Until 18 years of age, the likelihood of changing 
one's job situation increases, whereafter the likelihood decreases ever more 
sharply. The fact that the higher the satisfaction with the job the previous 
year, the less likely a change is, is consistent with maximizing behavior 
of respondents. The explanatory power is weak, may be due to the high 
volatility of the situation in the Russian republic over the 1993-1994 period: 
in the present uncertain Russian situation events which are uncontrollable 
and unforeseen by respondents may be the main determinants of changes. 
We also noted that the number of actual changes is less than the number 
of intended changes. 

As for housing changes,there were no significant factors. A test for 
general insignificance of all variables could not be rejected for housing 
changes. There simply seem to be too many random changes in between 
years for the variables of previous years to have any significant influence 
on the housing changes. 

For Germany, Table 4 shows more significant results: 

Table 4: Real changes from 1993 to 1994 in jobs and family life in Germany* 
Divorced/separated? t-val Quit job? t-val 

circumstances in 1993 
ln(income) -0.07 1.0 -0.05 0.7 
education 0.04 1.7 0.02 1.2 
male -0.08 0.6 -0.13 1.5 
ln(age) -0.02 5.0 0.05 1.5 
In2 (ape) -0.0012 2.5 

satisfactions in 1993 
life satisfaction -0.10 1.6 0.03 0.5 
satisfaction with this sphere* -0.20 2.4 -0.15 2.2 
maximum satisfaction? 0.19 1.2 0.12 1.0 
minimum satisfaction -0.53 2.8 -0.06 0.3 

-2Log(L) 495.3 868 
number of y, equal to 1 51 122 
N 4119 2328 

*For the family situation there was no clear corresponding 
partial satisfaction. The one used is satisfaction with leisure time. 
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We find again that the more dissatisfied an individual was with the area 
in question the previous year, the more likely it was that an individual 
would choose to change his circumstances . Also, the tendency of older 
respondents to be less likely to change is again reflected here. When it 
comes to quitting the job, we find that the probability increases until the 
respondent is about 25 years of age, after which the probability decreases, 
reflecting the high job-turnover of younger employees. 

On the basis of the results for Germany and Russia it seems that satis
faction variables have little explanatory power for choices and intentions. 
There are so many changes from one year to the next and there are so 
many circumstances beyond the control of the individual (opportunities 
for promotion, the attitudes of other household members, luck, etc.), that 
the relationships between the explanatory variables and actual changes 
is rather tenuous. This holds especially for the data set of the Russian 
Republic and less so for the West-German data set. 

Nevertheless, the significant relationships are as expected: the lower 
the partial satisfaction with an area in the last period, the higher the 
probability of a change in this period. 

6.2.3 importance factors and weights 

Now we look at whether individuals find the areas of their lives with which 
they are satisfied, more important. First, we analyze the question posed in 
the German panel data set of whether success in the job was important to 
the individual (many other importance questions were posed, but only this 
one has a clear corresponding partial satisfaction question to accompany 
it). Keeping in mind that the higher the dependent variable, the more 
important an individual thinks that success in his job is to him, we find 
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Table 5: The importance of job succes in Germany 
import, of job t-val 

circumstances 
ln(income) 
education 
male 
age 
age2 

satisfactions 
life satisfaction 
satisfaction with job 
maximum satisfaction? 
minimum satisfaction 

-2Log(L) 8634.4 
_N 4005 

The method used is ordered-probit. The intercepts are not reported. 

0.08 2.9 
0.007 0.9 
0.36 9.5 
0.68 0.8 

-0.23 1.8 

0.001 0.0 
0.12 7.2 
0.12 2.2 

-0.04 0.5 
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Here the results rather conform to expectation, as the importance of 
work increases with the satisfaction with work. The coefficients of the 
dummies denoting the relative place of satisfaction with work are also as 
expected. 

The fact that older individuals find work less important fits neatly with 
the fact that they are less likely to intend to change their work situation: 
why change something that is not deemed important? We also find that 
male respondents are more likely to find their job important, which may 
indicate a higher level of ambition. We may hence confirm the hypothe
sis that satisfaction with work is positively correlated with the subjective 
importance of work. 

The second way we investigated whether individuals adapt their opin
ions as to how important several areas of their lives are for their general 
satisfaction, was by postulating that if an individual was very satisfied 
with a subfield in the previous period, this subfield is going to be more 
important to the individual in this period. If for instance an individual is 
very unsatisfied with his housing conditions, he may adapt to the situation 
by spending less and less time in his house and may try to spend less time 
thinking about his housing conditions. The mechanism of reducing the 
importance of those areas of one's life with which one is very dissatisfied 
may hold for all partial satisfactions. We thus predict that the importance 
of an area of one's life for current life satisfaction depends on the partial 
satisfactions of the previous period (PEjit-i): 

M 

GElife>t= X'ß+ J2 (aj+-yjPEjtt-1)PEjt+6GElife<t-1+eit 
j = i 

The prediction is that jj , which denotes the influence of the partial 
satisfaction in the previous period on the weights of the partial satisfaction 
in this period, is positive.9 As to specification, we present both the results 
when the term 6GEufeit-i is included and when it is not. When 8GEnfe^i 
is included, the implicit assumption on the error-structure is that eit and 
eit_i are not correlated10. 

We must mention that we tried a least-absolute-deviations (LAD) esti
mator with bootstrapped confidence intervals in order to see whether the 
assumption of normality of the error-terms had any effect in this case. The 

9 The results for this reduced-form model are only used for this hypothesis. For 
a much more in-depth analysis of the explanation of life-satisfaction from the partial 
satisfaction, see chapter 5. 

10See the previous chapter for a discussion on the problems that alternative specifi
cations, which could take more complex interdependecies into account, entail. 
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LAD-estimator minimizes Y\GEHfe<t - GEHfe,t\ over all individuals and 
only assumes that the error term has expectation zero. As the differences 
were minute, we have not shown the results here as they merely suggest 
that the assumption of normally distributed error-terms seems a reasonable 
approximation in this case. 

The results for Germany and Russia are: 

Table 6: The weights of satisfactions in previous years on general satisfaction 
Russia 1994 Germany 1993 

GS. t-val GS t-val GS t-val GS t-val 

job sat a 0.15 3.9 0.16 4.0 0.14 8.0 0.15 8.2 

7 -0.002 0.6 0.005 0.9 0.004 1.4 0.008 3.0 

fin sat a 0.27 6.8 0.28 6.8 0.14 6.7 0.15 6.8 

7 0.005 0.8 0.01 1.6 0.006 1.5 0.02 4.5 

housing sat a 0.08 2.2 0.09 2.3 0.10 5.2 0.10 5.4 

7 0.009 1.2 0.01 1.7 0.002 0.9 0.005 2.1 

health sat a 0.19 9.6 0.21 10.4 

7 -0.006 2.3 0.001 0.4 

family sat a 0.18 5.3 0.19 5.4 

7 -0.001 0.5 0.006 0.1 
social sat a 0.17 4.8 0.17 4.7 

7 0.002 0.7 0.005 1.1 

leisure sat a 0.08 4.6 0.09 5.2 

7 0.007 2.8 0.01 3.7 

gen sat t_i 0.14 3.8 0.26 12.4 

X'ß 
ln(income) -0.05 0.7 -0.05 0.7 0.02 0.8 0.02 0.9 

education 0.01 1.5 0.01 1.6 0.003 0.6 0.002 0.4 

male -0.01 0.4 -0.02 0.3 -0.03 1.2 -0.03 1.0 

ln(age) 0.08 0.3 0.07 0.2 -0.22 1.4 -0.29 1.8 

In2 (ape) -0.0001 0.6 -0.0001 1.2 0.0001 1.6 0.001 2.1 

M 0.04 0.7 0.04 0.5 

R2 0.38 0.36 0.50 0.42 

N 622 622 2080 2080 

Satisfaction with environment is insignificant and not shown for Germany. 
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The results tell a mixed tale: when the general satisfaction of the pre
vious period is not used as a control, all the 7's are positive and their 
combined effect is significantly positive. When the general satisfaction of 
the previous period is used as a control, virtually all the 7's are positive, 
but most are insignificant. It hence seems likely that part of the effect of 
the 7's in the specification without the general satisfaction of the previous 
period pick up part of the effect of the omitted variable GElife}t-i. As most 
of the 7's are positive in both tables though, there is some indication of a 
selective memory effect. 

It may be the case that adaptation takes less than one year, the time 
between the available panel waves. An individual experiencing a very low 
satisfaction level in one area of his life may start ignoring this area of his 
life in a matter of weeks rather than years. Indeed, the study by Suh et al. 
(1996) suggest that only the events of the last 3 months are relevant for self-
reported satisfaction levels. If this is also the case in the yearly panel data 
we use here, we would expect more significant results with more frequently 
interviewed respondents. 

We thus find some evidence that respondents claim to find an area more 
important if they were more satisfied with that area in the past. 

6.3 Conclusions 

We set out trying to see whether individual's verbal and choice behavior 
was consistent with the hypothesis that they are trying to maximize self-
reported levels of satisfaction. 

The respondents we investigated were more likely to intend to change 
those areas they are unsatisfied with this period, were more likely to ac
tually have changed those areas they were unsatisfied with last period, 
and tended to find the areas of their lives they are dissatisfied with less 
important. An analysis as to the sensitivity of these results to the max
imization criterion chosen suggested that the results were more reliable 
for the GSOEP data set than for the Russian data set. The combined 
results give some (tenuous) support to the hypothesis that individuals in
deed try to maximize self-reported levels of satisfaction. At the very least, 
self-reported levels of satisfactions were more significant determinants of 
intentions and choices than 'objective' variables such as age, education, 
gender and income. 

One of the implications for future research is that year-by-year ob
servations on individuals may be spaced too far in time to capture the 
importance of satisfaction levels on choices because circumstances change 
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quickly and the memory of many events fades rapidly. 

Appendix to chapter 6 

In this appendix, the variables used in the analyses are defined and ex
plained. 

Satisfaction questions 
The satisfaction questions are all translated from a 0-10 scale to an 

(-00, +00) scale by inversely relating them to the empirical distribution 
amongst households. It may be noted that re-scaling makes it easier to 
work with these variables without changing the preference structure or 
qualitatively altering any of the results one would get by analysing the 
raw questions. Some of the satisfaction questions are differently worded 
amongst the two panels, but the differences are assumed to be small, unless 
mentioned as otherwise in the main text. Definitions: 
Life satisfaction in Russia: "How satisfied are you with your life as a whole 
in the present time on a scale of 1-10". 
Life satisfaction in Germany: "How satisfied are you with your life as a 
whole in the present time on a scale of 0-10". 
Financial satisfaction (R): "How satisfied are you with the financial situa
tion of your family in the present time on a scale of 1-10" 
Financial satisfaction (G): "How satisfied are you with your household in
come on a scale of 0-10" 
Housing satisfaction (R): "How satisfied are you with your current housing 
conditions (1-10)" 
Housing satisfaction (G): "How satisfied are you with your current dwelling 
(0-10)" 
Job satisfaction (R): "How satisfied are you with your current job (1-10)" 
Job satisfaction (G): "How satisfied are you with your current work (0-10)" 
Family satisfaction (R): "How satisfied are you with your marriage at the 
current time (1-10)" 
Family satisfaction (G): "How satisfied are you with your leisure time at 
the current time (0-10)" 
Social satisfaction (R): "How satisfied are you with your social contacts at 
the current time (1-10)" 
Health satisfaction (G): "How satisfied are you with your health time at 
the current time (0-10)" 
Environment satisfaction (G): "How satisfied are you with your environ
ment at the current time (0-10)" 
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From these raw numbers, call them Syt (the satisfaction level of individ
ual i in sphere j in period t), we get the empirically used S^t defined by the 
following transformation: S^t = N~1(sijt;Sjt,var(sijt)) whereby sjt denotes 
the empirical average of the satisfaction sphere j and var(sijt) denotes the 
empirical variance of the satisfaction sphere j at time t. See the previous 
chapter for a more detailed explanation of how this works. 

Intentions 
The dummy designating the intention to change the family situation 

(R) is defined as one if the respondent gave an answer indicating a specific 
intent to act to the question: "How are you going to change your family 
life" 

The dummy designating the intention to change the housing situation 
(R) is defined as one if the respondent gave an answer indicating a specific 
intent to act to the question: "How are you going to change your housing 
situation" 

The dummy designating the intention to change the job situation (R) is 
defined as one if the respondent gave an answer indicating a specific intent 
to act to the question: "How are you going to change your job life" 

The dummy designating the intention to change the job situation (G) 
is defined as one if the respondent gave a specific area of housing which he 
intended to improve in the coming years. 

Importance factors, personal characteristics, financial need: 
The importance of the job (G) was defined by the answer to the ques

tion: "How important is success in your job to you: very important/impor
tant/not very important/unimportant". This question was analyzed with 
ordered-Probit techniques. The higher the latent variable the more impor
tant the sphere. 

Education is defined in years attained. 
ß denotes the empirical log-mean of the five questions: "how much 

household income would your family need before taxes each month to say 
that your income was: very good/good/so-so/bad/very bad". Analyses on 
Russia are reported with fi, given the emphasis on the analysis of fi in our 
other publications. The insignificance of the variable for the intentions, 
importances and changes is also present for Germany, where we report the 
analyses without /x as a large proportion of German respondents do not 
have /x—values. It may be noted that for the smaller sample of individuals 
for which we did have German //—values, it was found to be an insignificant 
variable. 

The dummy variable Separated (G) is defined as one when the respon-
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dent indicates that (s)he has been separated from his/her partner over the 
last year. If the individual has quit the job or terminated the contract 
prematurely, the individual is regarded as having quit the job. 

All intentions and actual changes are (0,1) dummy variables. 
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Chapter 7 

The road ahead for satisfaction 
and policy: philosophical and 
practical issues 

7.1 Introduction 

One of the ultimate objectives of research on self-reported satisfaction is 
to allow for cost-benefit analyses in terms of individual satisfaction levels. 
In the previous chapters, we analyzed how satisfaction is conceptually and 
empirically defined and how it could be used to analyze economic issues. 
In practice however, policy makers as yet make little use of analyses based 
on self-reported satisfaction. This concluding chapter takes a broader look 
at this issue and tries to review some of the philosophical and practical1 

problems that might prevent research on self-reported satisfaction from 
becoming a major tool for policy. 

7.2 Some philosophical problems 

Two main philosophical issues which arise when assessing the use of re
search on self-reported satisfaction are discussed. The first issue is whether 
a government should be interested in self-reported evaluations of individ
uals. Putting this in broader terms: is the quality of life of an individual 
determined by his own evaluations and opinions, or is the quality of life of 
an individual decided by an external authority? 

xThe distinction between philosophical and practical is not very sharp in this chap
ter. The philosofical issues concerns the validity of satisfaction questions. The issues 
concerning the best way to use satisfaction questions are termed practical. 
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The second issue concerns the question of whether self-reported satis
faction can be considered an empirical measurement of the evaluation by 
an individual. The debate then focuses on the meaning of self-reported 
satisfaction and the related question of whether self-reported satisfaction 
is really 'what individuals find important'. After briefly reviewing the first 
issue, we will review two viewpoints on the second issue, i.e., Nozick's 
pleasure machine and Sen's contented slave. 

7.2.1 Who decides on the quality of life? 

The question of how to decide on what a high quality of life is has been 
debated in one form or another for thousands of years. Diener and Suh 
(1998) made a categorization in those who argue that the quality of life 
should be measured by an external authority at the aggregate level without 
direct reference to the opinions and evaluations of individuals, and in those 
who take the opinions and evaluations of individuals as the only measure 
of the quality of life and who therefore take the quality of life of the society 
as a whole to be a function of the quality of life of all individuals. 

In the first group we find some sociologists and economists who assess 
the quality of life of individuals and societies by taking indices of aggre
gate circumstances they find important. As already mentioned in chapter 
1, circumstances like the absence of crime, high literacy levels, high energy 
consumption, the sustainability of current developments, an equitable in
come distribution, many political liberties, etc., are taken as indicators of a 
high quality of life. A society with a high quality of life is then one which is 
able to sustain itself and where there is no crime, inequality, discrimination, 
ignorance, violence, hunger, repression, etc. The analysis of self-reported 
satisfaction is not very relevant to this tradition. Some of these approaches 
are further expanded upon in chapter 1 and in Nussbaum and Sen (1992). 

Many individualistic political philosophies (see Kymlicka (1991)), which 
take the opinions and evaluations of the individual as the measuring rod 
of the quality of life, belong to the second group. 

In classical utilitarianism, as envisaged by Bentham (1798), the sum 
of individual evaluations, called utility or happiness, is the measure of the 
total quality of life in a society. In classical utilitarianism, a society with 
a high quality of life is inhabited by happy inhabitants. 

In the Rawlsian version of liberalism, the evaluation of the citizen who 
is worst of is the measure of the quality of life. The society with a high 
quality of life is then characterized by a system of rights which ensures that 
nobody is very unhappy. 

In libertarianism (as interpreted by the writings of Kymlicka (1991) and 
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Dworkin (1977)), those freedoms that most 'allow individuals to pursue 
their interests', are the measure of the quality of life. A society with a high 
quality of life is then inhabited by individuals who are 'free' and therefore 
happy. 

These three philosophies share the view that the quality of life of a 
society derives from the evaluations of individuals of their circumstances. 
This line of thought is dominant in economics, as reflected by the fact that 
virtually all social choice rules or social welfare functions in the economic 
literature are based on the preferences or the evaluations of individuals. 

Although we make no comment on the relative validity of these lines 
of thought, this book has been written within this latter tradition. Hence, 
the evaluation of the individual is taken to be the measure of the quality 
of his life, and the next question is how well the self-reported satisfaction 
level of the individual reflects this individual's evaluation. 

7.2.2 Nozick's pleasure machine 

The libertarian Nozick (1974) argues that if we were given the option of 
tying ourselves to a 'pleasure-machine' which would satisfy all of our needs, 
most of us would refuse. Nozick argues that this shows that individuals are 
not actually interested in maximum satisfaction or happiness, and that pol
icy makers should not focus on satisfaction and happiness but on informed 
preferences. In short, Nozick does not think that self-reported happiness 
(or satisfaction) is what individuals really find important and hence that 
self-reported happiness is not an evaluation of their own situation. 

There are two problems with Nozick's reasoning. One objection is that 
he makes an empirical claim without empirical evidence. Whether individ
uals try to maximize satisfaction is an empirical question. Throughout this 
book, it has been assumed that individuals strive for maximum satisfac
tion, an assumption which was tested in chapter 6. That analysis suggested 
that individuals' behavior is consistent with the hypothesis that they try 
to maximize satisfaction, but the evidence is admittedly not very strong. 
Further research should settle this issue. 

Secondly, it is questionable whether a pleasure machine can exist at 
all: even if we would agree with Nozick's contention that many individuals 
would not choose to be bound to a machine, this does not imply that 
individuals are not trying to obtain the highest obtainable satisfaction: 
the refusal to be tied to a machine can also mean that individuals want 
their lives to be 'meaningful' and want to feel in control of their own lives. 
Indeed, many psychological studies have found that the ability to control 
one's own life is very important for life-satisfaction (see e.g. Ryff (1989) 
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for a review and empirical evidence on this matter). A pleasure-machine 
hence seems a contradiction in terms. 

7.2.3 Sen's contented slave 

Sen has often expressed his dissatisfaction with the reluctance of main
stream economists to measure individuals' evaluations of their circum
stances. He has attacked economists for over-estimating the measurement 
difficulties and has questioned the reliance of mainstream economists on 
revealed preference methods (see Nussbaum and Sen (1992)). He has often 
argued that individual's evaluation of his circumstances, termed utilities, 
should be measured and not merely assumed (Sen (1987)). 

On the issue of whether self-reported levels of happiness or satisfaction 
can be used to measure individual utilities, however, Sen seems to have 
his doubts: in Sen (1987), he gives the example of the contented slave, 
who, through force and adaptation, has learned to be satisfied with his 
lot. Sen does not think that the high satisfaction level of the contented 
slave should be the sole criterium for' the assessment of the situation of 
the slave, which leads Sen to advocate 'capabilities for functioning' as the 
measure for the evaluation of the individual's circumstances. Why does 
Sen distrust self-reported evaluations, such as self-reported happiness or 
self-reported satisfaction? The following two paragraphs taken from Sen 
(1987) shed some light: 

"The battered slave, the broken unemployed, the hopeless des
titute, the tamed housewife, may have the courage to desire 
little, but the fulfillment of those disciplined desires is not a 
sign of great success and cannot be treated in the same way as 
the fulfillment of the confident and demanding desires of the 
better placed" 

and 

"It is possible to pack more into the notion of happiness than 
common usage will allow, and to see some objective achieve
ments as part of being 'really happy'. If one were somehow 
stuck with having to make do with the notion of happiness, 
and base all evaluation on happiness alone, then this type of 
extension might well form a sensible exercise." 
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The way I read these paragraphs is that Sen makes a distinction be
tween 'learned to be happy' and 'really happy'. Sen's case seems to rest on 
the possibility that self-reported satisfaction does not mean the same thing 
to different individuals, i.e. that a rich and 'free' person who claims to be 
satisfied in reality enjoys a more positive mental state than a slave who 
claims to be satisfied. Again this is a very important empirical claim. Es
sentially, Sen's hypothesis seems to be that self-reported satisfaction gives 
information about the extent that an individual has fulfilled the desires he 
deems attainable. Self-reported satisfaction then does not convey informa
tion about a mental state, but a point on an attainable-desire-scale and 
hence conveys information about the perceived opportunities for becoming 
more satisfied. I will call this interpretation of Sen's arguments the infor
mation hypothesis. Sen's best known empirical evidence is the fact that 
women in underdeveloped regions of East-Asia (Bangladesh) are on aver
age at least as happy as men, despite their much inferior socio-economic 
position (less consumption, more physical abuse, lower social status, etc.). 

To contrast the information hypothesis with the basic assumption of the 
Leyden school that each respondent who claims to be at the same satisfac
tion level enjoys the same positive mental state, consider the following ex
ample: a person earns $1000 dollars in the first month and claims to be 'not 
unsatisfied, not satisfied'. Then, his income rises. In the second month, 
his income becomes $5000 dollars a month and in all subsequent months, 
the income of the individual remains $5000 dollars a month. In the second 
month, the individual claims to be 'very satisfied'. In the third month, 
the individual claims to be 'quite satisfied'. In the fourth month and all 
months thereafter, he claims to be 'somewhat satisfied'. How should we 
interpret the sudden jump and subsequent gradual decline in self-reported 
satisfaction? Consider first the interpretation according to the information 
hypothesis: the 'real' level of satisfaction jumped from period 1 to 2 and 
has remained stable since then. The reported level of satisfaction has gone 
down because the individual has started to be more demanding; he signals 
his belief that more desires are now attainable by reporting a diminishing 
satisfaction level. 

Consider now the explanation of the Leyden school, which is that the 
individual in all periods has correctly reported his 'real' satisfaction level. 
The fact that the reported true satisfaction levels have decreased is due to 
adaptation. The greater desires of the individual have reduced his satisfac
tion, as the current situation has started to become normal, uninteresting 
and therefore unsatisfying. This adaptation phenomenon has been termed 
'preference drift' by Van Praag (1971), but has a long tradition in psychol
ogy, where it has also been termed the 'hedonic treadmill' (Brinkman and 
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Campell (1971)). There is hence a difference in the interpretation of the 
adaptation phenomenon (see the previous chapter for a discussion of the 
adaptation phenomenon). The difference may seem small and subtle, but 
it is a vital distinction: with the information hypothesis, we cannot take 
the reported satisfaction level of the individual as an accurate and interper-
sonally comparable measurement of his actual satisfaction level, whereas 
we can with the assumptions of the Leyden school. With the information 
hypothesis, we have to rely on how the researcher evaluates the circum
stances of the individual and, as we know from chapter one, his opinion 
is likely to differ from the opinion of the individual himself: it was found 
in the Leyden literature, but also by others, such as Callan and Nolan 
(1991) and Benson (1996), that the evaluation of the circumstances of an 
individual differs markedly with the person doing the evaluating. 

We must empirically consider the plausibility of the information hy
pothesis as opposed to the 'mental state-hypothesis', the hypothesis that 
a verbal label denotes the same mental state to everyone in a language 
community2. This is a question of psycho-linguistics. Given that language 
is learned when one is young, the question of the meaning of normative 
verbal labels boils down to the question of how children are taught to use 
normative labels and whether mental states are to some extent observable 
by others. If it is possible for a teacher (parent, family, guardian, etc.) to 
observe the mental state of others, it must be possible to teach a child to 
translate a particular mental state into a normative verbal label. Hence, if 
we can recognize whether a person enjoys a positive mental state or not, 
it seems likely that mental states can be described by normative labels. 

Two psychological findings lend some support to the idea that we 
may to some extent observe the mental state of individuals. Firstly, self-
reported satisfaction levels have been found to correlate strongly with phys
iognomical responses, like the number of smiles per day, the amount of 
brain activity in specific centres, etc. (see e.g. Shizgal (1998) and the ref
erences therein). Given that such responses are often unconscious, it seems 
plausible that they are activated by specific mental states. Secondly, in
dividuals are able to predict the satisfaction level that another individual 
known to them will report in a survey (see Diener and Lucas (1998)). This 

2 Whether individuals will have the same interpretation of normative labels is a differ
ent question. Because language must be functional, it does seem very likely that most 
individuals in a language area interpret normative verbal labels in roughly the same 
way. This was indeed confirmed by Van Praag (1991), who found that individuals share 
a common notion of verbal labels such as 'very good', 'good', 'bad', etc. The fact that 
most individuals will share the same interpretation of normative verbal labels however 
does not tell us what this shared meaning of normative verbal labels is. 
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suggests that we are able to observe the reasons for an individual report
ing a particular satisfaction level. Indeed, it is very common in everyday 
conversation to make observations about the self-evaluation of other in
dividuals without knowing the circumstances of a person intimately, as 
reflected in statements like 'she seems very happy', 'didn't he look mis
erable?', etc. This again suggests that individuals are able to observe 
the mental state of another individual, albeit indirectly and imperfectly 
through body language or perceptions of mood. 

The available evidence from psychology hence seems to give some sup
port to the 'mental-state-hypothesis' (see also Veenhoven (1996) for a dis
cussion of the available evidence). The evidence is not entirely convincing 
though as alternative interpretations of the findings are possible. We pro
ceed therefore from the working hypothesis that it is likely that normative 
verbal labels do convey information as to the mental state of the individual, 
and hence that self-reported satisfaction levels have content. 

7.3 Practical problems. 

Suppose that individual self-reported satisfaction levels are ordinally com
parable, meaningful, reliable, and the only true index of the quality of life 
of individuals. Suppose also that we have an ideal data set through which 
we may know with virtual certainty the effect of every conceivable policy 
on the distribution of satisfaction. What practical problems then arise 
when informing policy? To set the scene, we presume that a policy maker 
wants to maximize a societal welfare function of the following form: 

WgoveTment = G(U(SI) ,U(S 2 ) , . . ,U(SJV)) 

where N equals the number of individuals and W is the social welfare 
function the government wants to maximize. The function W is built up in 
two steps. In the first step, the self-reported satisfaction level of individual 
i, denoted by si} is transformed to an interpersonally comparable cardinal 
utility level u(s;). In the second step, a decision rule G transforms these N 
individual utilities into a single-index score. Both steps raise several issues. 
The issues related to the second step are discussed first. 

7.3.1 What exactly does a government want to max
imize? 

The main issue concerning the decision rule G is whether a government 
should merely sum individual utilities or whether the distribution of utility 
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should also be important. 
In classical utilitarianism, the distribution of utilities is unimportant 

as the aim is to maximize the sum of individual utilities. This implies 
G=sum, and Wg = T,u(si) = T,ui-

In Rawlsian ethics, the distribution of utilities is very important and a 
government aims to maximize the minimum of individual utility. In that 
case G=min, and Wg = min(u(si), ..,u(sN)) = min,«j. 

In a more general version of utilitarianism, one may want to weight 
the utility of different individuals. Then, a government aims to maximize 
a weighted sum of utilities, i.e., Wg = £ « ) * . This is termed additive 
utilitarianism here, which treats classical utilitarianism as a special case 
when each Wi is equal to 1. This latter version of utilitarianism also allows 
for the case that a government would want to maximize the average level 
of utility, in which case Wi = jj. This version also allows for decisions 
which affect many time periods, in which case the weights could depend 
on time. A choice of G therefore implicitly needs to answer questions about 
the weight of the utility of future generations. Although the question of 
weights is still the object of much philosophical and economic debate, we 
approach this from a positive point of view by assuming that some decision-
selection mechanism has led to a government with a particular function G. 
For expositional reasons, it is assumed that a govenment aims to maximize 
the unweighted sum of utilities. 

7.3.2 From s* to Uj 

Suppose that the government knows excactly whose aggregate utility it 
wants to maximize and, informed by the perfect data-analist, has perfect 
information on the causal structure of satisfaction levels. Now, satisfaction 
levels are measured on a scale of 0 to 10 and are not the same as cardi
nal utility levels though: one may doubt whether the difference between a 
satisfaction level of 5 and 6 is the same as the difference between a satis
faction level of 8 and 9. It may well be for instance that individuals avoid 
extremes which would imply that the difference at the end of the scales 
is greater than in the middle. We must translate a satisfaction level onto 
a cardinal scale, i.e., find the function u(.), which will tell us the utility 
spacing between satisfaction levels. 

One approach to the problem of utility spacing between satisfaction 
answers has been to argue that there is a minimum unit of utility, re
ferred to as the 'just perceived increment' or 'just perceptible increase', 
and that each self-reported satisfaction level is a discrete multiple of this 
minimum. See Ng (1996) for a survey of this approach, where the notion 
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of just-perceived increment goes back at least to Edgeworth (1881). One 
could then try to find out how many just perceived increments there are 
between each successive satisfaction answer and via experimentation find 
how much utility there is between each possible satisfaction answer. The 
drawback of this approach is that it rests on the untestable assumption 
that the amount of utility in each just perceived increment is indepen
dent of the current satisfaction level. One could very well imagine that at 
high levels of satisfaction, the just perceived increment in reality denotes a 
bigger change in utility than the just perceived increment at low levels of 
satisfaction. One can make an analogy with the speed of movement: virtu
ally everyone will notice the difference between an object that moves at a 
speed of 5 kilometers and one that moves at 10 kilometers an hour, which 
roughly correspond to walking and running slowly. Fewer individuals are 
able to discern the difference between speeds of 30 and 35 kilometers per 
hour. Yet the difference in speed is the same. Perhaps the same applies 
to utility differences. Hence the perceptibility of differences in utility need 
not correspond to the constant absolute differences. 

An alternative approach to the utility spacing between satisfaction lev
els was pursued by Van Praag (1971), was empirically examined by Van 
Praag (1991) and is also advocated by Parducci (see Parducci (1995)): they 
argue that the differences inbetween possible answers are equally spaced, 
i.e., that there is an equal amount of utility between each successive pos
sible satisfaction answer because individuals interpret such a scale in a 
relative sense. The argument is that individuals can maximize the amount 
of information they give if the different possible answers (verbal labels 
or other descriptors) are equally spaced (Van Praag (1971) and Kapteyn 

(1977)). 
Another argument leading to the same conclusion is that individuals 

translate their utility onto a relative scale when they are faced with a 
question on a (0-10) scale because such scales are used in everyday life. 
Hence, if they treat a questionnaire like any other form of communication, 
as Schwarz (1995) argues they do, the conventions surrounding (0-10) scales 
in other situations, such as marking grades at school, would be relevant in 
this case also. Because (0-10) scales in daily life are used relatively, this 
would also hold for the answers given by individuals. 

If there is an equal amount of utility between each successive possible 
satisfaction answer, the translation of satisfaction numbers into a relative 
scale is the same for each policy problem and each sample of respondents. 
It would mean that the function u(.) is defined up to a linear positive 
transformation: u(a4) = b(a + * ) , whereby a can be any number and 
where the value of b is any arbitrary positive number. We can see that any 
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positive b leads to the same optimal policy for a constant set of individuals. 
The discussion sofar has assumed that a government wanted to max

imize the utility of a given population (either in one period in in many 
periods) and that any policy proposal did not affect the number of indi
viduals in the population. Many policies do however affect the number of 
individuals: whenever a government makes decisions that affect the health 
and activities of individuals, these policies are also likely to lead to a change 
in the number of living individuals in the population concerned. Obviously, 
this will hold for defence policies, health service issues, and major infras-
trucutural programs. It seems like that other policies will also affect the 
number of living individuals. This raises the issue of how to rate the utility 
level of a person who dies as a result of policy?3,4 

One practice is to simply assume a particular value for life, either in 
terms of utility or, more usual, money equivalents: when making a cost-
benefit analysis of projects which are likely to lead to loss of life (like 
extensive military excercises), one can simply assume that a human life 
is worth a particular amount of dollars (for examples, see Groot et al. 
(1998)). This allows a government to calculate the optimal amount of 
money it should spend on safety precautions. When extra safety precau
tions are more costly than the expected value of the gain in life, the safety 
precautions are not taken. 

Similarly, for many organisations who have to take decisions, the value 
of life is decided by the legal system. For instance, when a company is 
found to be responsible for an accident leading to loss of life, courts have 
to decide on the amount of damages paid to the relatives. These potential 
costs lead organisations to take up life-insurances and to make costs to 
avoid risks to employees. The amount of punitive damages companies have 
to pay if they are held legally responsible for the death of an individual 
are explicitly based on the expected income stream of that individual, not 
on the utility decreasing effect of death. A more satisfactory measurement 
of the value of human life is therefore a practically relevant challenge (see 
also Nord (1992), Sloan (1996, ed.), Groot et al. (1998), Cohen (1997), 
and Danis et al. (1988)). 

Another method for finding the value of life is to try and measure the 
implicit value individuals put on life. For instance, patients for whom 

3In terms of the function u(.) this means finding the value of a. 
4Suppose that under policy option A, two individuals survive who each enjoy s{. 

Total welfare then equals VJA=ul + u2 =2b(a + s{). Under policy option B one person 
survives who enjoys sjt with Sj > S; , which leads to W B = b(a + Sj). The optimal 
policy would then depend on the value of a, though not on b: if a = oo for instance, 
then W^ > WB for any value of Sj and Sj. 
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some treatments involve a large risk of death have been asked what risk 
of death they are willing to accept for a particular treatment which would 
yield a certain increase in the quality of their life if it worked (Danis et 
al. (1988) and Sloan (1996, ed.)). In industrial economics, hedonic price 
studies look at the value individuals implicitly put on their life when they 
have to be compensated for taking risks at the workplace (Groot et al. 
(1998)). Similarly, one could ask individuals for the satisfaction level they 
evaluate just as highly as they evaluate death or one could try to find the 
value of life by looking at the satisfaction level at which individuals start 
contemplating suicide. With these approaches, one gets an estimate of the 
ex ante expectation that individuals have of the value of life. Because the 
ex post value of life requires information about what happens when one 
dies, an accurate estimate of the ex post value of life will probably always 
elude researchers. 

7.4 Conclusions 

The main barrier for the use of research on self-reported satisfaction for 
policy problems is the wide scepticism amongst economists, philosophers 
and policy makers, as to the meaning and reliability of satisfaction ques
tions. 

There is a growing psychological, sociological, and economic literature 
though that has, with some success, explained satisfaction answers in terms 
of aggregations of momentary evaluations, and has applied satisfaction 
research to several areas of policy interest. Individual's evaluations of their 
lives are now used as a matter of routine in the health service in order to 
decide on resource allocation. They can be and have been used to measure 
the shadow value of non-traded goods, such as climate, noise pollution, 
police protection, children, etc. They can also be used to identify spill
over effects between individuals, as when individuals compare themselves 
with other individuals and spend inefficient amounts of resources on status 
races (see Prank (1985)). Ultimately, they could be used for almost any 
cost-benefit analysis. 

Many practical problems are still not satisfactorily solved. The value 
of life in terms of satisfaction, the question of how individuals space satis
faction answers, whether individuals actually try to maximize satisfaction, 
and the question of whether individuals' answers are comparable remain 
issues that attract a lot of research, offer exciting new lines of enquiry, and 
regularly yield new insights. Although we could give up in the sight of 
such daunting problems, we may ask what then? Continue to claim that 
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individual utility is immeasurable, and yet carry on measuring 'consumer 
surpluses', 'welfare gains', and other concepts which all need individually 
comparable utilities? Do we assume measurement of utility is impossible 
and simply choose whatever utility function we like, rational or bounded, 
for the theoretical or empirical problem at hand, as is the case in many 
economic papers? Do we deny that individuals understand what satis
faction means and on the other hand claim that individuals consciously 
take decisions that maximize a discounted flow of utility from now to eter
nity? Compared to such common leaps of faith, the practical problems of 
satisfaction measurement seem small and certainly worth further study 

Despite the practical problems therefore, the future of satisfaction re
search in economics seems bright, as there are many more non-traded goods 
to be valued, many spill-over effects to be identified and quantified and 
many cost-benefit evaluations to be made on the basis of satisfaction out
comes. One day, economics will be a satisfied customer of satisfaction 
research. 
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Nederlandse samenvatting 

De basisveronderstelling van de analyses in dit boek is dat iemand die 
beweert gelukkig te zijn met zijn leven, dit ook daadwerkelijk is en dat zijn 
geluksniveau vergelijkbaar is met dat van anderen. 

Deze basisveronderstelling maakt van zelf-gerapporteerde geluksniveaus 
van respondenten een krachtig onderzoeksinstrument. Door te analyseren 
in welke omstandigheden mensen gelukkig zijn en welke niet, kunnen we 
een prijs zetten op deze omstandigheden. Vinden we bijvoorbeeld dat re
spondenten die in een warm klimaat wonen en tienduizend gulden minder 
verdienen per jaar zich toch gemiddeld even gelukkig voelen als respon
denten die in een koud klimaat wonen en verder niet verschillen, dan is 
de waarde van een warm klimaat kennelijk tienduizend gulden per jaar. 
Evenzo kunnen we de monetaire waarde voor respondenten van een medis
che ingreep, kinderen, veiligheid, schone lucht, een brug, e tc , berekenen 
door het effect hiervan op geluk te vergelijken met het effect van inkomen 
op geluk. Door gebruik te maken van grootscheepse huishoud-enquêtes, 
kunnen we daarom inzicht krijgen in de waarde van meetbare omstandighe
den en beleidsaanbevelingen doen die het totale geluk van een doelgroep 
kunnen verhogen. 

Sommige economen moeten niets van dit soort analyses hebben. "Geen 
woorden maar daden" en "praatjes vullen geen gaatjes" kenmerken de 
opinie van deze economen, die niet geloven dat zelf-gerapporteerde geluk
sniveaus iets zinnigs betekenen. Aan de ene kant is dit onbegrijpelijk. Als 
geluk, of een andere individuele maatstaf voor de subjectieve waardering 
van omstandigheden, niet meetbaar is, heb je immers geen maatstaf voor 
de mate waarin iets 'voordelig' is voor een doelgroep en kan geen enkele 
kosten-baten analyse worden gedaan. Wie zegt dan dat een beleidsvoorne
men dat miljoenen mensen ten goede komt, maar één persoon ten slechte, 
uitgevoerd moet worden? Hoe weet je dan of een progressieve belasting, 
die de rijken relatief meer belast dan de armen en dus herverdeelt, per 
saldo meer geluk oplevert dan een belasting die steelt van de armen en 
geeft aan de rijken? Geen enkele maatregel, van het bouwen van wegen 
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tot het verdedigen van landsgrenzen, kan dan als 'voordelig' worden aange
merkt. Nou weerhoudt dit de sceptische economen er natuurlijk niet van 
om toch beleidsaanbevelingen te doen, omdat ze gewoon een bepaald ver
band tussen omstandigheden en geluk aannemen in plaats van meten (zie 
hoofdstuk 1). Dat dit niet wetenschappelijk bevredigend is, mag duidelijk 
zijn. Bijna iedere beleidsanalyse heeft een maatstaf nodig voor de mate 
waarin individuen hun omstandigheden waarderen en het ligt dan voor 
de hand om die waardering te proberen te meten op het niveau van het 
individu. 

Aan de andere kant is enige mate van scepsis ten aanzien van zelf-
gerapporteerde geluksniveaus zeer begrijpelijk. Het is voor velen namelijk 
helemaal niet duidelijk wat er met geluk wordt bedoeld, laat staan dat 
dit vergelijkbaar zou zijn tussen individuen. Bovendien heerst er onder de 
meeste economen het gevoel dat de antwoorden van respondenten niet te 
vertrouwen zijn. Inderdaad blijkt vaak dat de antwoorden van responden
ten erg afhangen van de vorm en inhoud enquête en het interview zelf. Zo 
blijkt dat respondenten graag positief over willen komen, dat ze worden 
beinvloed door de vragen die ze krijgen, dat ze worden beinvloed door so
ciale conventies in hun maatschappij, dat ze zich niet alles perfect kunnen 
herinneren, dat ze vaak uit de enquête proberen te begrijpen wat een vraag 
zou kunnen betekenen, etc. (zie bijv. Hanemann (1994)). Dit is echter niet 
een teken dat de respondent de vragen verkeerd beantwoordt, maar een re
flectie van het simpele feit dat geen enkel begrip eenduidig gedefinieerd is, 
hoezeer de vragensteller dat ook zou willen (Schwarz (1995)). 

Om toch aan de standaardkritiek op de vaagheid van het begrip 'geluk' 
tegemoet te komen, wordt in dit boek uitvoerig stilgestaan bij de manier 
waarop respondenten tot een antwoord komen. Hierbij wordt voornamelijk 
uit de theorieën van Edgeworth (1881) en Kahneman (1998) geput. In 
interviews wordt geluk gemeten door te vragen "Hoezeer bent u, alles bij 
elkaar genomen, tevreden met uw leven op een schaal van 1 tot 10, waarbij 1 
staat voor zeer ontevreden en 10 voor zeer tevreden?" Het antwoord wordt 
het totale geluk, of ook het welzijnsniveau van een individu genoemd. Nu 
hebben psychologen ontdekt dat individuen continu hun huidige situatie 
evalueren in termen van goed en slecht, zodat ze op ieder moment kunnen 
beslissen een bepaalde handeling te stoppen of ermee door te gaan. Hi
erdoor zijn mensen bijvoorbeeld snel in staat te reageren op bedreigende 
omstandigheden. Kahneman denkt dat respondenten de momentele evalu
aties van hun verleden en de momentele evaluaties die ze verwachten in de 
toekomst te krijgen, aggregeren op het moment dat hun wordt gevraagd 
hoe tevreden ze zijn. Tussen deze momentele evaluaties en het aggregeren 
vindt echter een geheugenweging plaats: gebeurtenissen van lang gele-
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den tellen minder zwaar dan gebeurtenissen van recente datum. Tevens 
worden gebeurtenissen, en de daarbij behorende momentele evaluaties, 
beter onthouden en dus zwaarder wegend naarmate ze abnormaler zijn. 
Omdat herinneren een vorm van consumptie is (het herinneren van een 
plezierige situatie verhoogd de mate waarin je je op dat moment gelukkig 
voelt), kunnen de geheugengewichten van gebeurtenissen een beeld geven 
van hoezeer een gebeurtenis de latere stroom momentele evaluaties heeft 
beinvloed. De geheugenweging leent zich echter ook voor manipulatie, 
zowel zelf-manipulatie als interviewer-manipulatie. Zelf-manipulatie treedt 
op wanneer een individu bepaalde gebeurtenissen 'succesvol' vergeet. Als 
een individu er bijvoorbeeld in slaagt zich alleen gelukkige momenten te 
herinneren, zullen ongelukkige momenten ook echt veel minder belangrijk 
zijn voor het huidige geluksniveau dan gelukkige momenten. Deze vorm 
van manipulatie geeft geen vertekend beeld van het gemiddelde momentele 
geluksniveau van individuen omdat deze 'verdringing' daadwerkelijk mo
mentele evaluaties beïnvloedt. Interviewer-manipulatie treedt op wanneer 
de vragen die een interviewer vóór de geluksvraag stelt, invloed hebben op 
de mate waarin bepaalde omstandigheden op dat moment worden herin
nerd. Deze vorm van manipulatie, die voor de enquêtes die in dit boek 
gebruikt zijn aantoonbaar relevant is, geeft wèl een vertekend beeld van 
het echte effect van omstandigheden op geluk en moet dus vermeden wor
den. Dit levert inzichten op betreffende de volgorde en manier waarop 
vragen moeten worden gesteld (cf. Schwarz (1995)). Deze hypotheses 
aangaande de betekenis van geluk wordt zelf niet in dit proefschrift onder
zocht, aangezien de data-bestanden geen gegevens hebben over momentele 
evaluaties. 

Door geluk te interpreteren als een geaggregeerde stroom momentele 
evaluaties kun je ook onderscheid maken tussen deelgelukken, zoals de 
mate waarin mensen gelukkig zijn met hun inkomen, hun familiesituatie, 
hun werk, etc. Voor deze deelgelukken wegen slechts die momenten mee die 
relevant worden geacht door de respondent. Bij het bepalen van de mate 
waarin iemand gelukkig is met zijn werk bijvoorbeeld, zullen de evaluaties 
van de momenten die een respondent tijdens zijn werk beleeft zwaarder we
gen dan de evaluaties van momenten die niet tijdens het werk zijn beleefd. 
Op een zelfde manier krijg je vele overlappende deelgelukken, terwijl de 
tevredenheid met het leven als geheel het 'best' het echte geluksniveau van 
een respondent beschrijft. 

In de eerste hoofstukken wordt voortgegaan op de literatuur over de 
Leiden methode, geïnitieerd door Van Praag (1968, 1971) aan de Rijksuni
versiteit van Leiden. In deze literatuur is voornamelijk onderzoek gedaan 
naar de mate waarin mensen tevreden zijn met him inkomen, ook wel het 
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welvaartsniveau genoemd. In hoofdstuk 1 wordt een overzicht gegeven van 
deze literatuur. 

In hoofdstuk 2 wordt, in navolging van Hagenaars (1986), Leiden-
armoede gedefinieerd als een situatie van lage tevredenheid met het huishoud-
inkomen. Het percentage van huishoudens dat Leiden-arm was werd geme
ten voor Rusland in de periode 1991-1995 met behulp van een grote Rus
sische huishoud-enquête in 1991 en een houshoudpanel in 1993-1995. De 
voornaamste vernieuwing van dit hoofdstuk is dat veel empirische proble
men tegelijk opgelost worden, zoals het probleem dat niet het inkomen van 
alle gezinsleden gemeten werd, dat inkomens boven een bepaalde hoogte 
niet bekend waren, dat sommige respondenten in 1991 deden aan ruilhan
del, dat er sprake was van het a-select wegvallen van respondenten over 
de tijd, dat de respondenten uit de latere jaren ouder en hoger opgeleid 
waren dan gemiddeld in de Russische bevolking, etc. Corrigerend voor deze 
problemen, was de eindbevinding een zeer hoog percentage huishoudens dat 
arm was in Rusland, dalend van zo'n tachtig procent in 1991 tot zeventig 
procent in 1995. Deze percentages zijn veel hoger dan dat gevonden wordt 
met relatieve definities van armoede, waarin huishoudens als arm worden 
gedefinieerd als ze relatief weinig financiële middelen hebben t.o.v. an
dere huishoudens. Het hoge percentage Leiden-armoede lijkt echter de on
twikkelingen in Rusland beter te reflecteren, waar er op grote schaal ziekte 
en honger wordt geleden. Een andere mogelijke reden van deze hoge ar-
moedecijfers is dat de enkele rijke Russen hun rijkdom breed laten hangen, 
wat vele andere Russen doet denken dat zij het relatief slecht hebben, waar
door zij zich arm voelen. Deprivatie en vergelijkingen met de weinige rijken 
zouden de redenen kunnen zijn voor de hoge mate van Leiden-armoede. 

Een empirisch probleem was dat we voor de periode 1993-1995 de 
grootte van de zwarte markt niet konden identificeren, terwijl dit met 
behulp van antwoorden op vragen aangaande de mate waarin verschil
lende inkomsten-bronnen voor respondenten belangrijk waren voor 1991 
wel mogelijk was. De substantiële en groeiende grijze economie in Rusland 
werd simpelweg verborgen gehouden door de respondenten, die onofficiële 
bronnen van inkomsten niet meetelden in het inkomen dat zij rapporteer
den. Om dit probleem, dat uiteraard de armoede resultaten in 1993-1995 
beïnvloedt, te ondervangen, wordt in hoofdstuk 3 een vraag geanalyseerd 
die speciaal ontworpen en opgenomen was in de enquête van 1997 om 
de mate te achterhalen waarin respondenten hun onofficiële bronnen van 
inkomsten voor ons verbergen. Door respondenten te vragen hoeveel ze per 
maand aangeboden zouden moeten worden om al hun huidige activiteiten 
in te wisselen voor een andere baan, vragen we impliciet naar de totale 
huidige waarde van al hun activiteiten, of die nu legaal of illegaal waren. 
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Uit de antwoorden blijkt dat respondenten waarschijnlijk zo ongeveer de 
helft van het inkomen dat ze echt verdienen, inclusief inkomsten uit de 
zwarte markt of criminele activiteiten, niet opgeven op het moment dat 
ze gevraagd wordt wat hun totale inkomsten zijn. Uiteraard betekent dit 
dat het echte armoede cijfer in 1995 lager zal liggen dan zeventig procent, 
hoewel de resultaten aangeven dat, zelfs als respondenten de helft van hun 
inkomen verzwijgen, zo'n vijftig procent van de respondenten nog steeds 
Leiden-arm is. 

In hoofdstuk 4 wordt de waarde van klimatologische omstandigheden 
in Rusland geschat door het welzij nsniveau en het welvaartsniveau van 
respondenten in 35 verschillende Russische klimaatregiones in de periode 
1993-1994 te vergelijken. Het zal geen verbazing wekken dat vooral de 
extreme kou en harde januari-winden, die in grote gebieden van Rusland 
voorkomen, een negatief effect hebben op welvaart en welzijn. Andere kli
maatomstandigheden hebben een asymmetrisch effect. Zo hebben veel uren 
zon en weinig sneeuw een positieve uitwerking op het welzijn van individuen 
maar nauwelijks effect op welvaart. Met behulp van de gevonden effecten 
konden klimaat-equivalentieschalen worden berekend. Deze schalen geven 
aan hoeveel het inkomen van een individu die van Moskou naar een an
der stad zou moeten verhuizen zou moeten worden gecompenseerd om het 
welvaarts- of welzij nsni veau constant te houden. Niet verwonderlijk was 
Gurjew, een zonnige stad aan de Zwarte Zee, de plek waar individuen het 
best af waren in termen van welzijn en welvaart. Dudinka, een extreem 
koude plek dicht bij de noordpool, was de slechtste plek om te leven in de 
set geanalyseerde regionen. De mate waarin inkomens reeds gecompenseerd 
worden voor klimaat, is meer in overeenstemming met compensaties voor 
welvaartsverschillen, dan met compensaties voor welzijnsverschillen. Dit 
zou kunnen betekenen dat bedrijven en instanties tot nu toe meer rekening 
houden met welvaartseffecten van klimaat dan met welzijnseffecten. Met 
behulp van de gevonden effecten van klimaat kan worden bekeken of het 
waarschijnlijk is dat klimaatveranderingen, zoals voorspeld door het Inter
governmental Panel on Climate Change (1990, 1995), het gemiddelde wel
vaartsniveau van de Russen zullen doen toe- of afnemen. Als we de gevol
gen van klimaat die we niet kunnen meten met een huishoud-enquête, zoals 
het effect van een veranderend klimaat op zeespiegels, transitie-effecten, ef
fecten op de vruchtbaarheid van het. land, e tc , niet meerekenen, blijkt dat 
het waarschijnlijk is dat een warmer klimaat met meer regen het gemid
delde welvaartsniveau van de Russen zal verhogen. 

In hoofdstuk 5 en 6 worden de betekenis en determinanten van welz
ijn onderzocht. In hoofdstuk 5 wordt de struktuur van welzijn onder
zocht door na te gaan of en hoe leeftijd, inkomen, educatie, kindertal, 
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etc., effect hebben op deelgelukken, en welke aandelen verschillende deel-
gelukken hebben in welzijn. Hierdoor wordt inzicht gekregen op de manier 
waarop persoonlijke omstandigheden in Duitsland het leven van individuen 
beïnvloeden. Een greep uit de resultaten: het effect van een hoger inkomen 
op welzijn blijkt voornamelijk te werken via financieel geluk en werkgeluk, 
terwijl het effect via vrijetijdsgeluk verwaarloosbaar klein is; het hebben 
van kinderen blijkt veel uit te maken voor woonsituatiegeluk, maar niet 
voor omgevingsgeluk; inkomensgeluk, gezondheidsgeluk en werkgeluk bli
jken belangrijker voor welzijn dan vrijetijdsgeluk, geluk met de woonsitu
atie en omgevingsgeluk. 

Door de totaal-effecten van variabelen op welzijn te berekenen, wordt 
inzicht gekregen op de 'prijzen' van allerlei omstandigheden. Alhoewel vele 
relevante factoren niet beschikbaar waren in de gebruikte Duitse enquête 
uit 1992 en de resultaten daarom door nadere studies op betrouwbaarheid 
moeten worden onderzocht, lijkt de gebruikte methode in potentie zeer 
geschikt om het effect van beleid op het welzijn van verschillende de
mografische groepen door te rekenen. 

In hoofdstuk 6 wordt nader ingegaan op de betekenis van welzijn als 
aggregatie van een stroom momentele evaluaties. Tevens wordt in hoofd
stuk 6 bekeken of het gedrag van individuen consistent is met de gedachte 
dat ze proberen hun welzijn te maximaliseren. Zou dit het geval zijn, dan 
is het concept welzijn gelijk aan het concept nut in de micro-economie, dat 
gedefinieerd is als "datgene waarvan de maximisatie leidt tot keuzegedrag". 
Er wordt in hoofdstuk 6 beargumenteerd dat als individuen hun welzijn 
zouden willen maximaliseren, ze die aspecten van hun leven waarmee ze 
ongelukkig zijn, zouden moeten willen veranderen en ook daadwerkelijk 
gaan veranderen. Tevens zouden ze dan die aspecten van hun leven waar 
ze ongelukkig mee zijn zo min mogelijk belangrijk moeten vinden en moeten 
proberen te vergeten. In de Russische en Duitse panel-data waarop deze 
hypotheses worden getest, kan dit gedrag enigzins worden aangetoond. De 
richting van de gevonden verbanden zijn namelijk als verondersteld. De 
resultaten geven echter niet voldoende uitsluitsel omdat de meeste acties 
van individuen niet worden voorspeld. Dit zou erop kunnen duiden dat ve
randeringen erg snel optreden, waardoor de genoemde verbanden niet erg 
sterk zijn in een studie die personen slechts een maal per jaar ondervraagt. 

Het concluderende hoofdstuk 7 is een beschouwend hoofdstuk, waarin 
geprobeerd wordt de filosofische en praktische problemen die we kunnen 
tegenkomen als we beleid willen baseren op geluksonderzoek, in kaart te 
brengen. Sommige filosofisch getinte obstakels aangedragen door tegen
standers van geluksonderzoek betreffen de validiteit van het begrip geluk. 
Er zijn echter ook obstakels die niets met de validiteit van geluksmeting te 
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maken hebben. Neem de volgende vraag: is een land waarin de helft van 
de bevolking een geluk van negen heeft en de andere helft een geluk van 
zeven, gemiddeld gelukkiger dan een land waarin iedereen een acht heeft? 
Het antwoord hangt af van de geluksafstand tussen diverse antwoorden. Er 
bestaat verschil van mening omtrend hoe deze geluksafstanden te meten. 
Sommigen beargumenteren dat een schaal van 1 tot 10 door iedere respon
dent opgevat zal worden als een schaal met gelijke afstanden omdat zo'n 
schaal in het dagelijkse leven op school, op het werk en in ieder boekhoud
kundig systeem gelijke afstanden kent tussen opeenvolgende getallen. An
deren beweren dat bevolkingen soms extreme antwoorden vermijden (of 
juist zoeken) en dus de extremiteit van hun antwoorden afzwakken. Dit 
zou betekenen dat de geluksafstanden niet gelijk hoeven te zijn. Nader 
onderzoek moet uitwijzen welke van deze alternatieven waarschijnlijker is. 

Een ander probleem is de gelukswaarde van het leven zelf. Sommige 
onderzoekers menen dat het leven oneindig veel geluk waard is. Dan zou 
echter een regering of een bedrijf nimmer iets mogen ondernemen wat een 
risico voor iemand inhoudt en dus nimmer het geluk van de levenden mee 
mogen nemen in hun overwegingen. Een oneindige gelukswaarde van het 
leven zou ingaan tegen de dagelijkse keuzes van vrijwel iedereen die via het 
nemen van gevaarlijke stoffen (tabak), het niet-sporten, het deelnemen aan 
het verkeer, e tc , risico neemt. Een oneindige gelukswaarde van het leven 
is dus onpraktisch en onwaarschijnlijk. Hoe hoog moet de waarde echter 
zijn en hoe meten we het? In de praktijk worden dit soort vragen door 
rechtbanken die met claims te maken krijgen, opgelost door de waarde 
van een mens gelijk te stellen aan zijn vervangingskosten, waaronder de 
kosten van de genoten opleiding en de te verwachten inkomensstroom. Het 
mag duidelijk zijn dat ook dit ad hoc is. De huidige 'beste gok' lijkt 
de impliciete gelukswaarde te zijn die mensen aan het leven toekennen. 
Dat wil zeggen: de hoeveelheid geluk waar mensen bereid voor zijn een 
risico op overlijden op de koop toe te nemen. Hiermee kunnen we in elk 
geval de ex ante waarde van het leven bepalen. De ex post waarde zal 
altijd wel een mysterie blijven. Deze, en andere uitstaande filosofische 
en praktische problemen vormen echter nog immer een dankbaar terrein 
voor onderzoekers. Uit het onderzoek naar deze problemen komen dan ook 
regelmatig inzichten over menselijke gedragingen en belevingen. 

Concluderend: door middel van empirische en theoretische analyses 
geeft dit boek aan dat de analyse van zelf-gerapporteerde geluksniveaus 
van mensen zinvol is omdat het nieuwe inzichten oplevert op het economis
che systeem en de maatschappij om ons heen. Als empirische metingen van 
nut, geven zelf-gerapporteerde geluksniveaus economen de mogelijkheid 
beweringen over het effect van omstandigheden op het algemene welzi-
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jnsniveau empirisch te staven in plaats van afhankelijk te zijn van ad-
hoc aannames aangaande nutsfuncties. Gegeven de enorme hoeveelheid 
kosten-baten afwegingen die beleidsvragen oproepen, zijn geluksanalyses 
een goedkope en zinnige manier om de effecten van beleid door te bereke
nen. Daarom voorspel ik geluksonderzoek een blijde toekomst. 
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In this book, an attempt is made to show that the economic analysis of self-reported 

levels of satisfaction is meaningful and fills a void in economics. As such, this book 

incorporates case studies of the determinants of satisfaction with income, termed 

welfare, and of satisfaction with life as a whole, termed well-being. The case studies 

looking at welfare are based on Russian data, whereas the case studies looking only 

at well-being are based on Russian and German data. The analysis of welfare in 

Russia in the period 1991-1996 revealed that welfare poverty, which is very low in 

Western Europe, reached very high levels in 1991 and has not changed substantially 

ever since. An analysis of the reliability of self-reported income levels revealed that 

it was likely that incomes are substantially under-reported in Russia. 

If the methodology used is validated, the results indicate that the unreported, 'grey' 

economy, is as big as the reported, 'official', economy. The cold climate affected 

welfare and well-being negatively in Russia, indicating that global warming is likely 

to have some beneficial effects on the welfare of Russian individuals. Russian and 

German individuals were more likely to intend to change and to actually change 

aspects of their lives if they were unsatisfied with that area of their lives. Also, they 

seemed to value and remember those areas of their lives more if they were satisfied 

with that area. These findings give limited support to the hypothesis that individuals 

try to maximize well-being. If this hypothesis is true, satisfaction levels could be 

used as the basis of micro-economics and as the basis of public choice. 
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