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Abstract

This paper derives measures of both the substitution and the in-
come effect in labour supply at the individual level using hypothetical
questions in a survey of a representative sample of the German work-
ing population. First, we ask respondents to indicate which different
combinations of working time and wage they would find equally satis-
fying. Second, we measure income effects by asking respondents how
much they would still work after winning a lottery. We find small (pos-
itive) elasticity of substitution and larger (negative) income elasticity
of labour supply. This results in an uncompensated wage elasticity of
labour supply that is negative on average. Studying heterogeneity in
preferences, we find that the uncompensated wage elasticity is positive
for about a third of the sample. In particular, it is less negative for
younger individuals and individuals who work fewer hours.
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1 Introduction

Understanding how people make trade-offs between income and leisure is
crucial for a good understanding of their labour supply choices and therefore
for a wide range of policies, from taxation of labour income to labour market
policies. Labour supply preferences have been studied extensively, mostly on
the basis of observed behaviour. Behaviour is of course very informative of
people’s preferences, but only up to the point that people are able to settle at
or close to their optimal labour supply. Studies based on behaviour are also
typically dependent on finding exogenous sources of variation in observed
labour supply, or on strong assumptions about the functional form of the
utility function.

In this paper, we measure labour supply preferences by asking respon-
dents of the Innovation Sample of the German Socio-Economic Panel to
make hypothetical trade-offs between income and leisure. This yields direct
measures of both the income and the substitution effect at the individual
level, which do not rely on assumptions about the form of the utility func-
tion or labour supply function. Admittedly, the method crucially relies on
a good understanding of the questions by the respondents. We present ev-
idence to show that this seems to be the case. Because our measures are
at the individual level, we can study heterogeneity in preferences in detail.
Because they are based on hypothetical choices, we are not limited to the
study of the mostly limited changes that occur in the real world.

First, after asking respondents about their present weekly working time
and monthly net wage, we ask them to value different values of weekly work-
ing time by indicating which monthly net wage they would require in order
to make the new combination of working time and earnings just as attrac-
tive as their current situation in terms of working time and earnings. This
yields a number of points that are on the same indifference curve for one
individual. We can study how the slope of the indifference curve varies over
different segments of the hours range. Without additional assumptions about
the functional form of the utility function, this yields a rough measure of the
elasticity of substitution of labour supply. Respondents require large in-
creases in wages to compensate them for additional hours of work, but they
are reluctant to accept decreases in wages to counterbalance a decrease in
working time. As a result, we find small positive elasticities of substitution.
Second, we ask respondents how much they would still work after winning
a lottery that would give them their present household income every month
until the end of their life. The extent to which they would decrease their
labour supply yields an estimate of the income elasticity of labour supply.
This is negative and larger than the elasticity of substitution measured by
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the first set of questions. Taken together, these results yield a measure of
the compensated wage elasticity of labour supply that is negative on average.
However, the compensated elasticity of labour supply varies with individual
characteristics: it is less negative for younger individuals, the self-employed,
and individuals who work fewer hours, and more negative for single women.

There is a large number of studies on the elasticity of individual labour
supply to changes in wage rates and taxes (see for instance reviews by Blun-
dell and MaCurdy (1999); Keane (2011); Saez et al. (2012)). Still, Manski
(2014) concludes that economists do not know how peoples’ labour supply is
affected by changes in tax rates, and points at two problems in the existing
labour supply research. First, economists often have to make rather strong
assumptions about the shape of individuals’ utility functions in order to be
able to estimate wage elasticities. Different assumptions lead to different re-
strictions on the elasticities to be estimated. Stern (1986) and Blundell and
MaCurdy (1999) give overviews of the implications of different assumptions
about individual preferences for the estimation of wage elasticities. Second,
most models assume that responses are homogeneous within broadly defined
demographic groups. They do not allow for heterogeneity in the parameters
of the labour supply function. To address these problems, some studies try
to relax assumptions about the shape of individual utility functions by using
non-parametric estimation techniques (Blomquist and Newey, 2002), whereas
others focus on potential heterogeneity in labour supply functions (Blundell
et al., 2011; Blundell and Shephard, 2012). Akay et al. (2015) attempt to
derive indifference curves, rather than labour supply functions, from data
on observed behaviour and happiness. More direct empirical information
about the distribution of preferences for different combinations of working
time and income seems to be a logical complement to this literature. Manski
(2014) argues in favour of the collection of data about hypothetical choices
in order to learn more about the preferences of individuals with respect to
their labour supply. A couple of studies make attempts to derive information
about labour supply preferences from hypothetical questions. Borghans et al.
(2008) presented students in a laboratory experiment with explicit hypothet-
ical trade-offs between income and leisure. Two further studies use survey
data. Kimball and Shapiro (2008) ask respondents of the Health and Retire-
ment Study how much they would still work after winning a lottery. Brüll
and Gathmann (2016) have the respondents of the German Internet Panel
make choices among job vignettes and derive their labour supply preferences
from there. We contribute to this literature by combining the question by
Kimball and Shapiro with open questions about the amounts that would be
needed to compensate the respondents for specific changes in their weekly
working time.
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The remainder of the Chapter is structured as follows. The next section
presents our conceptual framework and method. Section 3 describes the data
we collected. In section 4, we present our results about the substitution and
income effects, the wage elasticity of labour supply, and their relation with
characteristics of the respondents. Section 5 concludes.

2 Measurement of labour supply preferences

The model of labour supply

We assume that the individual maximizes a utility function U = U(H,Y ),
where H is the number of hours worked in a week and Y is his income (as
a proxy for consumption), subject to the constraint Y = Y0 + wH, where
Y0 is non-earned income and w is the individual’s hourly wage rate. Max-
imization of this utility function yields the optimal labour supply function
H∗ = H∗(w, Y0).

The elasticity of labour supply to the hourly wage (i.e. the uncompen-
sated, or Marshallian elasticity) can be written down, using the Slutsky equa-
tion that links the income and substitution effect, as:

ε =
w

H∗
dH∗

dw

∣∣∣∣∣
U

+
wH∗

Y0

dH∗

dY0

Y0
H∗

(see e.g. Keane (2011)). It boils down to:

ε = εS +
wH∗

Y0
εY (1)

where εS is the elasticity of substitution (or compensated, or Hicksian elas-
ticity), and εY is income elasticity of labour supply.

Using hypothetical choices, we collect at the individual level both a mea-
sure of the substitution effect and a measure of the income effect.

Measuring elasticity of substitution

The substitution effect can be derived from our first set of questions. Re-
spondents are asked to imagine that they have to adjust their weekly working
time to another value than the present one. They state how much they would
need to earn per month after taxes for them to be just as satisfied with the
new situation as with their present situation. Four alternative weekly work-
ing times are proposed: 5 hours more than the starting point, 5 hours less
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than the starting point1, and two randomly chosen working times between
11 and 60 hours per week. Respondents were explicitly told that they should
imagine other relevant factors to remain unchanged, in particular their part-
ner’s labour supply and earnings, costs of labour and non-earned income.
The exact formulation of the questions can be found in the Appendix.

We use hypothetical questions because it is very difficult to observe the
same individual faced with different amounts of leisure and consumption
holding everything else, including utility, constant. The added value of such
a method is that it generates several observations for a given individual, but
that these observations do not follow each other in time and can therefore
not be interpreted as all part of the same life-cycle optimization process. Our
approach does not need to assume that the slope of the indifference curve
is tangent to the hourly wage at the chosen starting point. This is because
we do not use the slope of the indifference curve at the starting point in
our analysis. By observing a number of points on the indifference curve,
we infer the average slope of the indifference curve over the segments of
the hours range that are in between these points. Alternatively, to observe
the shape of the indifference curve, one could have offered respondents a
series of binary choices, i.e. a series of questions in which the respondent
should indicate whether a given combination of hours and earnings would
be acceptable for him. Using open questions about wage requirements has
several advantages compared to binary choices. First, the packages presented
in binary choices could set default or priming effects, while an open question
does not influence the answers. Second, to determine one single point on the
indifference curve, a single open question is enough, while a series of binary
choices would be required. Therefore, open questions put a lesser burden
on the respondents, and cost less time to answer. Admittedly, it might be
more difficult for the respondent to formulate an answer to such an open
question than to think whether a given package is acceptable. We believe,
however, that this disadvantage is compensated by the reduction in burden
and response time. We formulate the questions in terms of weekly working
times and monthly net wages because these measures are likely to be most
familiar and meaningful for most respondents.

The respondent’s starting point in terms of working hours and earnings
plus the answer to the four questions yields, for each individual, 5 points on
his indifference curve. We can easily compute the slope of the indifference
curve between each of the 4 points obtained from the questions and the
individual’s starting point. This slope can be interpreted as an average hourly

1The value of 5 was chosen because it can easily be interpreted as one hour more or
less per working day.
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wage over the segment of interest, as required by the respondent.

slopeh+i =
(weekly earningsh+i − weekly earningsh)

(hoursh+i − hoursh)
= wageh+i (2)

where hoursh and earningsh are the weekly working time and the net
monthly wage of the respondents, hoursh+i are the alternative hours pro-
posed in the question, and earningsh+i is the monthly wage required by the
respondent to be just as satisfied with these proposed hours as he is with his
present situation.

The elasticity of substitution tells us how labour supply evolves at the
hourly wage changes holding utility constant. The individual chooses his
labour supply at the point where the wage rate is tangent to his indifference
curve. To obtain a measure of the elasticity of substitution, we therefore
need to relate the change in the number of hours worked to the change in the
slope of the indifference curve over the same range. To compute elasticity
of substitution around the individual’s starting point, we compare the slope
of the indifference curve on a segment above that point with the slope on
a segment below. Note that this means that we compute an arc elasticity
rather than a point elasticity. If, for the sake of simplicity, we assume that
true indifference curves are convex and such that the average slope of the
indifference curve over a given segment of the hours range is equal to the
slope of the tangent to the indifference curve at the point in the middle of
this range, then the elasticity of substitution around the starting point can
be written as:

εShij
=

(hoursh+i − hoursh+j)/2

(wageh+i − wageh+j)

(wageh+i + wageh+j)/2

(hoursh+i + hoursh+j)/2
(3)

where hoursh+i is a a number of hours above the individual’s present
number of hours and hoursh+j is a number below. In order to obtain a
measure that is as precise as possible, we use the questions about working
5 hours more and 5 hours less than currently to compute the elasticity of
substitution. This is because the hours range comprised is more limited and
the answers are likely to be more realistic than for hours further away from
the respondent’s starting point. In section 4.2 we discuss how robust our
measure is to the use of other points and to making other assumptions about
the point at which the observed slope is tangent to the true indifference curve.

Measuring income elasticity

The answers to the set of questions described above yield a number of points
on an individual’s indifference curve. In theory, one could estimate the pa-
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rameters of the utility function on the basis of this information and derive
estimates of the income elasticity of labour supply and compensated and un-
compensated wage elasticity. Such an approach, however, requires assump-
tions about the functional form of the utility function, and is not feasible at
the individual level. For that reason, we chose to ask one additional question
in order to gather direct evidence on the income elasticity of labour supply
at the individual level.

As in Kimball and Shapiro (2008), we ask respondents how many hours
they would choose to work per week if they would win a lottery that would
give them their monthly net household income every month as long as they or
their partner live. The fact that they receive an amount equal to their present
net monthly income makes sure that it is a substantial amount for them. At
the same time, unlike the case in which they would become a billionaire, it
also means that they can still increase their income by a significant amount
if they continue working. Therefore, there is a real trade-off between income
and leisure. The question mentions that they will receive that amount as long
as they or their partner lives in order to take care of dynamic considerations:
worries about how long the additional non-earned income is guaranteed do
not need to influence the respondents’ answers.

The income elasticity of labour supply is computed as follows:

εY =
(hoursY − hoursh)

YY

Y0
hoursh

(4)

where YY is the new monthly non-earned income generated by the lottery
(equal to the individual’s total household income at present), and hoursY is
the number of hours that the individual states he would work if he won that
lottery.

Computation of the wage elasticity of labour supply

To compute the wage elasticity of labour supply at the individual level, we
use equation (1) and plug in equations (3) and (4) for our measures of income
elasticity and elasticity of substitution. The ratio of labour income to non-
earned income is taken from the information collected in the survey.

3 Data

The SOEP Innovation Sample (SOEP-IS) is a new sample of the German
Socio-Economic Panel for innovative research questions. Submitted questions
are selected on the basis of a peer review. The SOEP-IS represents the
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total population of private households in Germany, with every adult in the
household being surveyed by questionnaire in a computer-assisted personal
interview (Richter and Schupp, 2012).

Our questions were included in the 2015-wave of the SOEP-IS. They were
presented to those individuals with a positive weekly working time in three
sub-samples of the SOEP-IS, i.e. to 1,276 individuals in total. Data was
collected between September and December 2015.

Table 4 presents summary statistics for the data collected. For the
four questions about which combinations of working hours and earnings are
deemed equivalent by the respondent, comparison of the number of observa-
tions for the hours proposed and for the wages required shows that response
rates are around 90 percent for the two questions about hours close to the
respondents’ present working time, and above 80 percent for the other two
questions. To get more information about the potential role of measurement
error, we made sure that there was a small chance that respondents would be
asked twice about the same number of hours in the series of four questions.
This happened 92 times. In 73 cases, the answer given was exactly the same
both times. The correlation between both answers is 0.98 (after exclusion
of one observation for which the difference was extremely large). This con-
sistency and the high response rates gives us confidence that respondents
understood the questions and paid real attention to the answers they were
giving. For the question about labour supply after winning a lottery, the
response rate is 95 percent.

4 Results

4.1 Descriptives: shape of the indifference curve

Figure 1 presents the median indifference curve, i.e. the median monthly
wage required for different values of weekly hours proposed. The median
indifference curve is upward-sloping, which indicates that the indifference
curve between income and leisure is downward-sloping, as one would expect.
The median indifference curve further appears to be roughly linear.

Table 2 presents the estimation results for the equation behind the av-
erage indifference curve, i.e. a regression of the weekly wage required by
respondents on the number of weekly hours proposed in the question. In the
model without additional controls (column 1), an additional hour of work is
worth about 12 Euros to respondents. When controlling for the respondent’s
current working time and wage (his starting point), this drops to 11.35 Euros.
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Table 1: Summary statistics

Variable Mean Std. Dev. Min. Max. N
Weekly hours 35.64 13.91 2 80 1276
Monthly net wage 1722.58 1234.14 25 12000 1275
Proposed hours (H+5) 40.64 13.91 7 85 1276
Required wage (H+5) 2270.35 1664.7 0 20000 1153
Proposed hours (H-5) 31.03 13.52 0 75 1261
Required wage (H-5) 1756.7 1246.05 0 12000 1148
Proposed hours (H+random) 45.45 11.29 11 60 1288
Required wage (H+random) 2635.76 2024.25 0 25000 1048
Proposed hours (H-random) 26.55 10.42 11 60 1263
Required wage (H-random) 1974.25 3303.23 0 100000 1090
Hours after winning lottery 20.84 13.83 0 80 1219
Female 0.5 0.5 0 1 1276
Age 44.49 13.01 17 81 1276
Partner 0.66 0.47 0 1 1276
N of children 0.8 1.03 0 6 1274
Eastern Germany 0.22 0.41 0 1 1276
Self-employed 0.09 0.29 0 1 1276
Blue-collar worker 0.16 0.36 0 1 1276
White-collar worker 0.71 0.45 0 1 1276
Net household income / 1000 3.35 1.83 0.3 20 1241
Weekly hours 35.64 13.91 2 80 1276
Monthly net wage / 1000 1.72 1.23 0.03 12 1275
Free time activities 1.52 1.29 0 6 1276
Openness 0 1 -3.85 2 1276
Conscientiousness 0 1 -3.91 1.33 1276
Extroversion 0 1 -3.33 1.74 1276
Agreeableness 0 1 -3.26 1.81 1276
Neuroticism 0 1 -2.15 2.56 1276
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Figure 1: Median indifference curve in levels
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Note: The points show the median required wage for each value of proposed hours. The
capped spikes indicate the 10th and 90th percentile of required wage. Hours above 60 are
not shown for the sake of readability.
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Figure 2: Median indifference curve in changes

Note: The points show the median required change in wage for each value of the proposed
change in hours. The capped spikes indicate the 10th and 90th percentile of change in
required wage. Changes in hours with absolute value greater than 20 are not shown for
the sake of readability.

Indifference curves look fairly linear when we pool all the data in levels,
but this needs not mean that indifference curves are linear at the individual
level. Figure 2 presents the median indifference curve when hours and earn-
ings are specified in deviations from the individual starting point. This indif-
ference curve already looks more convex than the one based on data in levels.
Further, we classify required changes in earnings depending on what percent-
age change in earnings is deemed to be equivalent to a 1-percent change in
working time. We distinguish 5 meaningful categories: a change in earnings
in the opposite direction (%-change in earnings < 0), no change in wage (%-
change in earnings = 0), a change in wage less than proportional (%-change
in earnings between 0 and 1), a change in wage proportional (%-change in
earnings = 1), or a change in wage more than proportional (%-change in earn-
ings > 1). Table 3 presents a cross-tabulation of those categories for hours
proposed equal to h + 5 vs. h − 5. Individuals on the diagonal of the table
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Table 2: Determinants of the required weekly wage

(1) (2)
Proposed hours 12.065*** 11.349***

(0.508) (0.500)
Weekly hours -8.501***

(0.605)
Weekly wage 1.011***

(0.025)
Constant 61.680*** -16.550

(19.678) (19.794)
R-squared 0.113 0.349
N 4440 4436

* p< 0.10;** p< 0.05;*** p< 0.01; Coefficients of an OLS regression.

(in the grey cells) have a roughly linear indifference curve: the percentage
change they require for a 1-percent change in working hours is similar for an
increase and a decrease in working hours. They constitute about 24 percent
of the sample. Those north-east of this diagonal have a convex indifference
curve: the percentage change in earnings which they deem to be equivalent
to a 1-percent change in working hours is larger in the case of an increase in
working hours than in the case of a decrease. They represent 71 percent of
the sample. Finally, about 5 percent of individuals, those south-west of the
diagonal, appear to have a concave indifference curve.

At first sight, the answers given by respondents to the hypothetical ques-
tions are consistent with economic theory, since they yield downward sloping
and convex indifference curves between income and leisure.

4.2 Elasticity of substitution

Slopes

In order to be able to derive the elasticity of substitution, we first need to
study the slope of an individual’s indifference curve over different segments
of the hours range. We compute the slopes using equation (2). Table ??
presents summary statistics of the slope of the indifference curve between the
respondent’s starting point H0 and four other points: 5 hours above (H + 5)
and below (H − 5) and a random number of hours above (H + random) and
below (H−random) his present working hours. Figure 3 presents the density
of the same slopes.
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Table 3: Combination of required percentage changes in earnings for a 1%
change in hours at the individual level

For 5 hours more

For 5 hours less < 0 0 0-1 1 > 1 Total

< 0 1 1 9 1 195 207
0.09 0.09 0.80 0.09 17.32 18.38

0 4 45 72 12 286 419
0.36 4.00 6.39 1.07 25.40 37.21

0-1 6 5 126 7 208 352
0.53 0.44 11.19 0.62 18.47 31.26

1 0 2 4 9 9 24
0.00 0.18 0.36 0.80 0.80 2.13

> 1 7 1 29 1 86 124
0.62 0.09 2.58 0.09 7.64 11.01

Total 18 54 240 30 784 1,126
1.60 4.80 21.31 2.66 69.63 100

Frequencies and percentage of the whole sample.

Table 4: Summary statistics of slopes of the IC over different segment of the
hours range

Median Mean Std. Dev. Min. Max. N
Slope (H-random) 2.10 -9.34 314.76 -11351.04 69.28 1317
Slope (H-5) 0 0.63 17.15 -323.33 157.04 4588
Slope (H+5) 13.86 24.16 41.81 -106.24 711.32 4596
Slope (H+random) 15.40 23.51 32.95 -15.4 369.52 1259
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Figure 3: Density of slopes over different segments of the hours range
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We observe that slopes are much steeper over the range of hours above an
individuals’ starting point than over the range of hours below. The median
value for the compensation of an additional hour of work is around 15 euros,
while the median value for an additional hour of leisure is much smaller (zero
for a decrease in working time by 5 hours only, and 2 euros for larger decreases
in working hours). This confirms that indifference curves are convex at the
individual level. Also, the correlation between the slope of the indifference
curve for the segment of 5 hours above the respondent’s starting point and
for the segment of 5 hours below is -0.36. In other words, the more someone
requires in order to work more, the less he accepts to give up in order to
work less.

The convexity of the indifference curve is clearest just around the indi-
vidual’s present working hours, but less so as one moves further away from
this point. First, the slope of the indifference curve does not appear to
be much different for the range between H0 and H + 5 and for a range of
hours that represents much larger increases in working hours (between H0

and H + random). The indifference curve would therefore be roughly lin-
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ear for hours above H0. Second, the slope of the indifference curve is less
steep for the range between H0 and H − 5 than for the range between H0

and H − random, which includes values much further below H0. One would
have expected the opposite if the indifference curve is weakly convex over the
whole range of hours. This result seems to suggest that an increase in leisure
time by 5 hours is considered by the respondents to be too little to justify any
decrease in earnings, while larger increases in leisure time are deemed worth
paying for, even if little. Comparing the slopes of the indifference curves over
the different ranges at the individual level, we find that the overwhelming
majority of individuals (n=1035) have a weakly convex indifference curve
over the range just around their starting point (between H − 5 and H + 5).
But only 385 individuals have an indifference curve that is weakly convex
over the whole range of hours they are asked about. If we exclude the lowest
segment of the hours range about which each respondent is asked, in order
to take into account the non-convexity due to the fact that individuals seem
not to value small increases in leisure time, 701 individuals are found to have
a weakly convex indifference curve.

Elasticity of substitution

Now that we have computed the slope of the indifference curve over different
segments of the hours range, we can proceed to study how this slope varies
as hours change, i.e. to compute the elasticity of substitution.

Our preferred method to compute the elasticity of substitution as de-
scribed in section 2 relies on two choices. First, we assume that the average
slope of the indifference curve over a given segment of the hours range is
equal to the slope of the tangent to the indifference curve at the value of
hours in the middle of this hours range. Second, to obtain as good as pos-
sible precision, we compute the elasticity of substitution using information
about hours close to the individuals’ starting point, H − 5 and H + 5. In
table 5, we present the median value of the compensated elasticity of labour
supply for our preferred method and how it varies depending on the method
chosen. First, assuming that the point of tangency between the indifference
curve and the average slope of the indifference curve over a segment of the
hours range is in the middle of this segment amounts to dividing the length
of the segment by two in the numerator of equation (3). We allow this di-
visor to take not only the value 2, but also the two more extreme values 1
(the point of tangency in each segment is very close to the starting point)
and 10 (the point of tangency in each segment is very far away from the
starting point). Second, we also use other segments of the hours range than
the segments just around the individual’s starting point. Instead, we use the
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segment between the smallest number of hours proposed to the respondent,
Hmin, and his starting point, and the segment between his starting point
and the largest number of hours proposed to him, Hmax. In this case, the
divisor is set not only to 1 and 2, but also to Hmax−Hmin to capture the case
in which the points of tangency are very far from the respondent’s starting
point.

Table 5: Mean value of hicksian elasticity depending on method

Divisor
Range 1 2 10 Hmax −Hmin

H + 5 to H − 5 0.20 0.10 0.02
Hmin to Hmax 0.28 0.14 0.014

The results in table 5 show that the mean value of the hicksian elasticity
is 0.10 for our preferred method. Although the mean value computed does
depend on the method used, the compensated wage elasticity of labour supply
is always found to be between 0 and 0.3. Figure 4 shows the densities of the
Hicksian elasticity depending on the method used to compute it.
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Figure 4: Density of hicksian elasticity depending on method
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4.3 Income elasticity

In order to compute the income elasticity of labour supply, we use the answer
of the respondents to the question how many hours they would still work if
they won a lottery that would give them their present net monthly household
income every month as long as they and their partner live. Figure 5 plots
the number of hours that respondents say they would work against their
present working time. As one would expect, most observations are below the
45-degree line, meaning that individuals would decrease their labour supply
if they won the lottery. Table 6 shows that almost 80 percent of respondents
say that they would decrease their labour supply. However, only 15 percent
of respondents state that they would stop working altogether. This suggests
that respondents have understood the question correctly and did not interpret
winning a lottery as synonymous to becoming a billionaire.2 17 percent of
respondents state that they would not change their labour supply, and 4
percent state that their labour supply would increase.

We use this information to compute the income elasticity of labour supply
using equation (4). The present non-earned income of the respondents can be
computed from the data we have, using two questions asked to respondents
about their net earnings in the last month and their net monthly household
income. Note that income elasticity is equal to zero for those who have
zero non-earned income (169 individuals).3 The resulting mean value of the
income elasticity of labour supply is -0.135. Figure 6 shows the density of
the computed income elasticity of labour supply. It is negative for most
individuals, with a peak close to 0.

2The share of those who quit work altogether is much higher in Kimball and Shapiro
(2008). This is probably due to the fact that their sample is constituted of individuals
aged 50 and older, for whom winning the lottery may be equivalent to being able to retire
earlier.

3Non-earned income takes a negative value for 49 individuals who report earnings
higher than their net household income. The results are practically unaffected if we leave
out those observations.
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Figure 5: Hours before and after winning the lottery
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Note: The radius of the circles reflect the frequency of a given combination of hours before
and after.

Table 6: Change in labour supply if won the lottery

Freq. Percent
quit work 191 15.67
work fewer hours 770 63.17
no change in hours 212 17.39
work more hours 46 3.77
Total 1,219 100

19



Figure 6: Distribution of the income elasticity of labour supply

Note: Values of elasticity below -1 and above 1 are excluded for the sake of readability.

4.4 Uncompensated wage elasticity

Now that we have obtained measures of the elasticity of substitution and the
income elasticity of labour supply, we can compute the uncompensated wage
elasticity of labour supply using equation 1.

The ratio of labour earnings to non-earned income is an important com-
ponent of this equation, next to the elasticity of substitution and the income
elasticity. This ratio multiplied by the income elasticity of labour supply
yields the income effect. Table 11 presents the distribution of this ratio.
There are about as many individuals with earnings higher than their non-
earned income as individuals whose earnings are lower than their non-earned
income. Note that the ratio is undefined for individuals with zero non-earned
income.

Table 7 presents summary statistics for the uncompensated wage elastic-
ity of labour supply and its components. It shows that the income elasticity
of labour supply is a bit larger than the elasticity of substitution. The prod-
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uct of the income elasticity and the ratio of earned to non-earned income
constitutes the income effect, which is about twice as big in absolute value as
the substitution effect (i.e. the elasticity of substitution). The resulting un-
compensated wage elasticity of labour supply is -0.10 on average. This means
that if the hourly wage increases by 1 percent, labour supply will decrease
by 0.10 percent on average, i.e. about 2.5 minutes per week for a full-time
worker. Figure 7 shows the density of the estimated uncompensated wage
elasticity of labour supply. It shows that most values are distributed around
0. As can be seen from Table 13, about a third of individuals have a positive
uncompensated wage elasticity of labour supply.

Table 7: Summary statistics for the wage elasticity of labour supply

Variable Mean Std. Dev. Min. Max. N
Elasticity of substitution 0.099 0.851 -12.5 10.417 1003
Income elasticity -0.135 0.438 -0.979 8.784 1184
Earned / non-earned income 0.887 37.976 -490 899 1071
Income effect -0.192 0.423 -1.3 9.6 1019
Wage elasticity of labour supply -0.104 0.846 -9.557 10.417 833
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Figure 7: Density of the wage elasticity of labour supply

4.5 Heterogeneity in labour supply preferences

Because we have measures of the wage elasticity and its components at the
individual level, we can relate those to the characteristics of individuals mea-
sured in the survey, to study heterogeneity in labour supply preferences.

We regress the different components of wage elasticity on individual char-
acteristics, in order to isolate the role of each characteristic keeping the others
constant. The estimation results are presented in Table 8. The most impor-
tant correlates of wage elasticity appear to be gender, marital status, age,
occupation, and hours worked. Single and partnered men do not appear to
be very different in their preferences. Marital status appears to matter more
for the preferences of women. Single women have a smaller substitution effect
than men but a similar income effect, resulting in a more negative uncom-
pensated wage elasticity. The compensated wage elasticity of women who
live with a partner is higher than that of single women, and similar to that
of men. The same is true of their uncompensated wage elasticity, given that
their income elasticity is no different from that of single women.
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Older individuals have a more negative compensated wage elasticity, which
is due to the fact that the income elasticity of labour supply is more neg-
ative for them and the ratio of earned to non-earned income larger, which
results in a stronger negative income effect. As far as occupation is con-
cerned, the reference category is white-collar workers (employees and civil
servants). Blue-collar workers do not seem to differ much from them. The
self-employed, however, appear to have a clearly more positive uncompen-
sated wage elasticity, mainly due to a lower ratio of earned to non-earned
income combined with a more negative income elasticity of labour supply.
Other occupations (mainly apprentices) appear to have a much less negative
income elasticity of labour supply. Individuals who work longer hours to
start with have a more negative income elasticity of labour supply, resulting
in a lower uncompensated wage elasticity.

Individuals who earn more per hour have a less negative income elasticity
of labour supply. This may be due to the fact that jobs with relatively high
hourly wages also have other desirable properties, making leisure relatively
less attractive. However, the income effect is very close to zero and the re-
sulting uncompensated wage elasticity is not significantly related to hourly
wage. Log net household income is associated with a more negative income
elasticity, as one would expect if the marginal utility of income is decreas-
ing. The presence of children in the household has a different impact for
men and women. It increases the elasticity of substitution of men but does
not change that of women. The most important effect of children seems to
be on the ratio of earned to non-earned income: it is positive for men and
negative for women, which is consistent with the breadwinner model. How-
ever, the income effect is not affected. As a result, the presence of children
barely influences uncompensated wage elasticity for men, and it makes the
wage elasticity of women more positive, but the latter result is statistically
insignificant.

As far as other characteristics are concerned, inhabitants of the Eastern
federal states do not seem to differ much from those of the Western states.
Individuals with more free time activities4 seem to have both a lower elasticity
of substitution and income elasticity, but the effects are small and statistically
insignificant. The big-5 personality traits do not seem to be meaningfully
related to labour supply preferences.

4This was measured as the number of free time activities of which the respondent
states that he or she does them every week. Respondents were asked about 9 types of
free time activities, such as doing sport, meeting friends, going to cultural events, doing
voluntary work.
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Table 8: Correlates of wage elasticity of labour supply

Substitution Income Ratio Income Wage
elasticity elasticity effect elasticity

Female -0.351*** -0.108** 3.401*** -0.023 -0.374***
(0.117) (0.054) (0.832) (0.042) (0.124)

Partner -0.065 -0.068 1.489** 0.002 -0.063
(0.093) (0.043) (0.662) (0.033) (0.099)

Female × Partner 0.304** -0.005 -3.154*** 0.001 0.305**
(0.123) (0.057) (0.878) (0.044) (0.131)

Child -0.044 0.011 1.483*** 0.011 -0.032
(0.076) (0.035) (0.544) (0.027) (0.081)

Female × Child 0.175* 0.030 -1.379* 0.003 0.177
(0.104) (0.048) (0.742) (0.037) (0.111)

Age 0.000 -0.003*** 0.052*** -0.005*** -0.005**
(0.002) (0.001) (0.017) (0.001) (0.003)

Eastern Germany 0.011 0.036 -0.114 0.026 0.037
(0.063) (0.029) (0.451) (0.023) (0.067)

Self-employed 0.011 -0.011 -1.287* 0.207*** 0.218*
(0.110) (0.051) (0.781) (0.039) (0.116)

Blue-collar worker 0.030 0.000 -0.050 0.008 0.038
(0.075) (0.035) (0.536) (0.027) (0.080)

Other occupation 0.139 0.150** 0.850 0.032 0.171
(0.147) (0.068) (1.046) (0.052) (0.156)

Log net household income 0.059 -0.070** -0.336 0.038 0.097
(0.067) (0.031) (0.478) (0.024) (0.071)

Weekly hours -0.003 -0.003*** 0.050*** -0.010*** -0.013***
(0.002) (0.001) (0.017) (0.001) (0.003)

Hourly wage -0.004 0.013*** 0.099** -0.004** -0.009
(0.006) (0.003) (0.040) (0.002) (0.006)

Free time activities -0.024 -0.002 -0.061 -0.012 -0.036
(0.021) (0.010) (0.153) (0.008) (0.023)

Openness 0.024 -0.019 -0.243 -0.003 0.021
(0.028) (0.013) (0.197) (0.010) (0.029)

Conscientiousness -0.029 0.005 -0.053 0.008 -0.021
(0.028) (0.013) (0.203) (0.010) (0.030)

Extroversion -0.069** 0.014 -0.225 0.009 -0.060**
(0.028) (0.013) (0.203) (0.010) (0.030)

Agreeableness 0.018 0.002 0.344* 0.005 0.023
(0.028) (0.013) (0.197) (0.010) (0.029)

Neuroticism 0.001 0.022* -0.228 -0.007 -0.006
(0.027) (0.013) (0.194) (0.010) (0.029)

Constant -0.103 0.601*** -3.032 0.124 0.020
(0.500) (0.232) (3.560) (0.178) (0.530)

R-squared 0.016 0.078 0.059 0.208 0.064
N 822 822 822 822 822

* p< 0.10;** p< 0.05;*** p< 0.01; OLS estimations; Observations with a ratio
of earned to non-earned income below -50 or above 50 (n=10) and with missing
occupation (n=1) have been excluded .
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5 Conclusions

In this paper, we have derived direct measures of the substitution and income
effects in labour supply by asking respondents of the Innovation Sample of
the German Socio-Economic Panel to make hypothetical trade-offs between
income and leisure. First, by asking them to state which changes in earnings
would exactly compensate them for given changes in their weekly working
time, we observe that respondents are unwilling to deviate from their present
combination of working hours and earnings, and therefore that the elasticity
of substitution is small. Second, we ask them how much they would still
work after winning a lottery that would provide them with their present net
household income for the rest of their life, and obtain a measure of the income
elasticity of labour supply which is larger than the elasticity of substitution.
Together, this yields a negative average uncompensated elasticity of labour
supply. Our approach enables us to study heterogeneity in labour supply
preferences in detail. We find a positive uncompensated wage elasticity for
about a third of the sample. In particular, uncompensated wage elasticity is
less negative for younger individuals, individuals who work fewer hours, and
the self-employed.
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Formulation of the survey questions (original

German version)

1. Sie haben zuvor angegeben, dass Sie an Ihrer Hauptarbeitsstelle [...] Stun-
den pro Woche tatsächlich arbeiten und [...] Euro netto im Monat verdienen.
Die folgenden Fragen beziehen sich auf mögliche Änderungen darin, wie viele
Stunden Sie pro Woche tatsächlich arbeiten, und wieviel Sie im Monat netto
verdienen. Bitte stellen Sie sich vor, dass diese Änderungen in einer Situation
stattfinden, in der vieles andere gleich bleibt, nämlich:

• Sie behalten Ihre heutige Arbeitsstelle und ihr heutiges Arbeitsumfeld.

• Wenn Sie mit einem Partner im gleichen Haushalt leben, dann bleiben
seine Wochenstunden und der Verdienst aus seiner Arbeit gleich.

• Sie nehmen keine zusätzliche bezahlte Arbeit an. (Falls Sie derzeit einer
bezahlten Nebenerwerbstätigkeit nachgehen, gehen Sie bitte davon aus,
dass Ihre Arbeitsstunden und Ihr Verdienst aus dieser Nebentätigkeit
gleich bleiben.)

• Der Preis pro Stunde für z.B. Kinderbetreuung oder andere Dienstleis-
tungen, die Sie in Anspruch nehmen, um arbeiten zu können, bleibt
gleich.

• Mögliche weitere Einkünfte, die Sie aus anderen Quellen beziehen (e.g.
Sozialleistungen, Unterhalt, etc.), bleiben unverändert.

Stellen Sie sich bitte vor, dass sich Ihre tatsächliche Wochenarbeitszeit ändert.
Sie müssen [...] Stunden pro Woche arbeiten. Wieviel müssten Sie insgesamt
netto im Monat verdienen, damit Sie mit dieser neuen Situation genauso
zufrieden sind wie mit Ihrer heutigen Situation?

[...] Euro netto im Monat

2. Stellen Sie sich vor, dass Sie im Lotto gewonnen haben, so dass Sie
(und Ihr Partner) ab jetzt jeden Monat einen Betrag in Höhe Ihres heutigen
monatlichen Haushaltseinkommens bekommen werden, so lange Sie (und Ihr
Partner) leben.

Wie viele Stunden würden Sie dann in der Woche arbeiten?
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Formulation of the survey questions (English

translation)

1. Earlier in this survey you indicated that at the moment, you actually work
[...] hours per week in your main job and earn [...] per month after taxes.
The following questions are about possible changes in how many hours you
work per week and how much you earn per month after taxes. Please imagine
that these changes occur in a situation in which many other things remain
unchanged:

• You keep the same job and your work environment does not change.

• If you have a partner, there is no change in how much your partner
works and how much he or she earns.

• You cannot take an additional job. (In case you already have an ad-
ditional job, your hours and earnings in this additional job do not
change.)

• The price per hour of childcare or other services you use in order to be
able to work remains the same.

• Any income your receive from other sources (e.g. social benefits, family,
etc.) remains the same.

Suppose that you have to adjust your actual working time to [...] hours per
week. How much would you need to earn per month after taxes for you to
be just as satisfied with the new situation as with your present situation?

[...] Euros per month after taxes.

2. Suppose that you won a lottery that will pay you [and your partner] an
amount equal to your current family income every year for as long as you [or
your partner] live.

How many hours would you then work in a week?
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Additional figures

Figure 8: Density of the Hicksian elasticity by gender

Figure 9: Density of the Hicksian elasticity by working time
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Figure 10: Density of the income elasticity by gender

Figure 11: Density of the income elasticity by working time
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Figure 12: Density of the Marshallian elasticity by gender

Figure 13: Density of the Marshallian elasticity by working time
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Additional tables

Table 9: Distribution of hicksian elasticity

Freq. Percent
< 0 79 7.88
0-1 903 90.03
> 1 21 2.09
Total 1,003 100

Table 10: Distribution of the income elasticity of labour supply

Freq. Percent
-1 to 0 765 64.61
0 344 29.05
> 0 75 6.33
Total 1,184 100

Table 11: Distribution of ratio of earned to non-earned income

Freq. Percent.
< 0 49 4.58
0-1 558 52.1
1 31 2.89
> 1 433 40.43
Total 1,071 100
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Table 12: Distribution of income effect

Freq. Percent
< −1 6 0.39
-1 to 0 794 77.92
0 179 17.57
> 0 40 3.93
Total 1,019 100.00

Table 13: Distribution of uncompensated wage elasticity of labour supply

Freq. Percent
< −1 24 2.88
-1 to 0 531 63.75
0 to 1 258 30.97
> 1 20 2.40
Total 833 100
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