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We estimate household equivalence scales, i.e. the needs of additional adults and children relative to a
single adult, using income satisfaction data from the German Socio-Economic Panel. We extend previ-
ous studies applying this approach by taking reference income into account. This allows separating
needs-based from reference effects in the determination of income satisfaction. We show that this
adjustment helps to overcome a bias causing an overestimation of adults’ and an underestimation of
children’s needs-based equivalence weights. Our results indicate that controlling for income compari-
sons substantially increases children’s equivalence weight relative to that of adults.
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1. INTRODUCTION

Changes in the household structure, such as having a child or moving in with
a partner, considerably alter a household’s needs. Equivalence scales capture this
relationship between a household’s needs and its composition. More specifically,
they reflect the differences in the expenditures of households of different sizes and
composition, when all these households “attain the same level of utility or stan-
dard of living” (Lewbel and Pendakur, 2018, p. 3873). They are applied to make
household incomes comparable whenever the welfare derived from income is of
greater interest than the absolute level of income, e.g. in income inequality and
poverty analyses as well as in the design of redistributive policies. Today, a vari-
ety of equivalence scales are in use, although the debate continues which of these
scales captures best how a household’s needs change when persons join or leave the
household.

It is possible to distinguish three approaches to determine equivalence scales.
Each method has its strengths, but also some fundamental shortcomings, which
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we will discuss only very briefly here (for further discussions, see Bradbury, 1989;
Coulter et al., 1992a, and van Praag and Warnaar, 1997). The first approach is
to let experts assess the needs of households with different structures (expert
scales). This can, for example, be done by compiling baskets of goods which are
supposed to allow households of different composition to enjoy the same stan-
dard of living. A well-known example of expert scales is the OECD scale (OECD,
2005). The main shortcoming of expert scales is that they are based entirely on
rather arbitrary judgments and generally lack a consistent theoretical or empiri-
cal foundation. The second approach is to empirically estimate equivalence scales
from objective data, e.g. by using the share of expenditure on particular goods to
proxy welfare (Deaton and Muellbauer, 1986) or estimating a system of demands
(McClements, 1977). These scales are often derived from sophisticated theoretical
models and are based on empirical evidence. However, as noted, among others, by
Pollak and Wales (1979), they suffer from identification problems and rely heavily
on the assumptions of the underlying model. The third approach uses subjective
data and relies on survey responses to questions asking for subjective evaluations,
either of own household income or of how much income would be needed to reach
a particular level of welfare (for an overview, see Bradbury, 1989). These methods
also build on empirical evidence but rely on a different set of assumptions, most
importantly that people correctly evaluate their “welfare” or “standard of living”
when assigning verbal labels to their actual or hypothetical levels of income (see
e.g. Coulter et al., 1992b, and van Praag and van der Sar, 1988).

In recent years, the subjective method has received increasing attention. For
example, Schwarze (2003), van Praag and Ferrer-i-Carbonell (2004) and Biewen
and Juhasz (2017) all use data on self-reported satisfaction with household income
from the German Socio-Economic Panel to analyze how income satisfaction
depends on actual household income as well as household size and/or structure
and to determine an equivalence scale by calculating the income compensation nec-
essary to hold satisfaction constant as family size/structure changes. These studies
generally find high economies of scale compared to commonly used expert scales.
In particular, children are assigned much lower equivalence weights than those
found in expert scales or in benefit levels of real-world welfare systems. Schwarze
(2003), for example, finds that a second child requires an increase in household
income of less than 10 percent of the income needs of a single adult, whereas a
second adult receives a weight of around 30 percent.

In this paper, we show that the low equivalence weights previous studies have
assigned to children can be explained by considering the role of social comparisons
in the determination of income satisfaction. While previous studies assume that
income satisfaction is a valid proxy for the extent to which household members are
able to satisfy their needs, we argue that income satisfaction is also influenced by
factors that do not reflect a household’s objective standard of living. If inequality
and poverty analyses or social policymaking are primarily concerned about objec-
tive living standards, instead of their subjective evaluations, such factors should
not impact estimated equivalence scales. Bradbury (1989) argues that social com-
parisons constitute such a factor. It has been convincingly shown that comparisons
with other people are of utmost importance when evaluating one’s income satis-
faction (Clark et al., 2008).
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We suggest a modification of the standard method that filters out social com-
parison effects in the estimation of equivalence scales and closes the gap in the
equivalence weights of adults and children. We propose to perceive satisfaction
with household income as an aggregate of “needs satisfaction,” i.e. the satisfaction
with one’s absolute level of income because it enables consumption of goods and
services, and of “status satisfaction,” i.e. the satisfaction with how one’s income
compares to that of a reference group. We argue that when one determines the
monetary compensation necessary to hold income satisfaction constant as family
size changes, one obtains the amount necessary to offset the effect on a weighted
average of needs and status satisfaction. If one is more concerned about the satis-
faction of material needs than about status concerns, one has to take the distinc-
tion between these two subdimensions of income satisfaction into account and
control for relative income effects. Whether this increases or decreases estimated
equivalence weights depends on whether the income adjustment necessary to keep
needs satisfaction constant as an additional person enters the household is above
or below this additional person’s impact on the household’s reference income. If
children increase reference income by less than they increase the household’s needs,
the equivalence weights assigned to children in previous studies tend to underes-
timate the purely needs-based equivalence weights. Using data from the German
Socio-Economic Panel (SOEP), we demonstrate the importance of this effect
empirically. Our results indicate that the difference in equivalence weights assigned
to adults and children generally disappears, or their relation even reverses, once
we take relative income effects into account. Reference effects are important and
equivalence scale parameters change in the predicted direction in all specifications.

The paper is structured as follows. In the next section, we briefly review the
related literature. In Section 3, we present the econometric model used in the esti-
mation of equivalence scales and discuss the bias resulting from the omission of
reference effects. Section 4 introduces the data and Section 5 provides descriptive
statistics. In Section 6, we describe the construction of reference income. Our main
empirical analysis as well as extensions and robustness checks are presented in
Sections 7 and 8. Section 9 concludes.

2. RELATED LITERATURE

In this section, we briefly review the two strands of the literature we com-
bine in our analysis. We first discuss studies using the subjective approach to
estimate equivalence scales which take differences between adults and children
into account. Then, we briefly review the literature on reference effects in the
determination of subjective well-being.

2.1. The subjective approach to estimating equivalence scales

Equivalence scales can be estimated using either objective (e.g. demand) or
subjective data. Subjective data include, e.g. people’s satisfaction with their own
income, evaluations of hypothetical alternative situations, as well as the income
people think would be needed to obtain a particular level of welfare for their
own or hypothetical families (for a review, see Bradbury, 1989). For example,
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the “income evaluation question” (IEQ), introduced by Van Praag (1971), asks
respondents to state the different income amounts they would need to regard
their net household income as “very good,” ..., “sufficient,” ..., or “very bad.”

Van Praag and van der Sar (1988) review studies that use the IEQ to esti-
mate equivalence scales and show that it is not necessary to assume cardinality of
utility within this framework. A closely related concept is the “minimum income
question” that asks respondents about the “smallest income they would need to
make ends meet each month” (Goedhart et al., 1977). As Melenberg and van Soest
(1996) have pointed out, the problem with these two questions is that respondents
have to evaluate hypothetical situations. Since most of them are not, and might
never have been, in a situation where they can just “make ends meet” or where their
actual incomes correspond to the IEQ’s extreme answers “very good” or “very
low,” it is difficult for them to answer these questions consistently. Steiger et al.
(2004) conduct a qualitative study with cognitive interviews to illustrate the diffi-
culties people have when answering the minimum income question.

To overcome this problem, more recent studies have used questions that ask
people to report their satisfaction with their actual household income and to reply
on a pre-defined scale. A key assumption is that individuals evaluate their equiv-
alent income when answering the satisfaction question, rather than the absolute
level of income (Schwarze, 2003). Melenberg and van Soest (1996) show that using
income satisfaction data leads to substantially lower estimated economies of scale,
and thus higher equivalence weights, than using the IEQ. Charlier (2002) demon-
strates that estimates using income satisfaction data yield results that are fairly
close to the modified OECD scale, whereas if data on satisfaction with life in gen-
eral is used, the estimated equivalence weights appear to be very low.

The income satisfaction approach has been used to estimate equivalence scales
that differentiate between adults and children. Schwarze (2003) uses data from the
SOEP to estimate an equivalence scale of the form S¢, where S is the household size
and e is the equivalence elasticity (Buhmann et al., 1988). He extends this approach
by allowing the equivalence elasticity to depend on the number of children in the
household and finds that children receive a lower weight than additional adults.
While the first additional adult in a (former) one-person household receives a
weight of 34 percent of the first adult, the first child of a single (couple) is given a
weight of only 30 (17) percent of the first adult and the second child has a weight
of 14 (8) percent. Overall, Van Praag and Ferrer-i-Carbonell (2004) find qualita-
tively similar results, with lower weights when using the German SOEP and higher
weights when using the British Household Panel Study (BHPS).

Biewen and Juhasz (2017) propose using nonlinear techniques to estimate
more flexible specifications of equivalence scales. Using income satisfaction data
from the SOEP, they also find that the first additional adult is given more weight
than children (35 percent for an additional adult and 13 percent for each child in
the OECD-type specification). Bollinger et al. (2012), using BHPS data, find large
economies of scale in the core (married or cohabiting) couple but much smaller
economies of scale, or even diseconomies of scale, for children and additional
adults. The key explanation for this finding is that it is conceivable that goods, in
particular housing, cannot be shared to the same degree outside the core couple as
within. In addition, there might be some child-specific goods, which are not shared
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with adults and may be outgrown rapidly. Furthermore, the authors find that the
needs of children vary with age, suggesting a U-shaped pattern, with 8-12 year olds
being associated with the lowest additional needs. Charlier (2002) and Melenberg
and Van Soest (1996) also estimate higher weights for children at the age of 12
than at the age of 6. On the contrary, Rojas (2007), using Mexican data, finds that
younger children receive larger weights than teenagers.

Table 1 summarizes the equivalence weights estimated in studies that explic-
itly differentiate between adults and children. In most specifications, the weight
assigned to children depends on the total number of household members. We
report the necessary income increase for two relevant cases, namely for the first
child in a one- and a two-adult household. Most studies, especially those using
recent panel data from developed countries, have in common that they find smaller
equivalence weights for adults and children than those assigned by commonly
used expert scales (OECD scale, square root scale). Strikingly, children generally
receive substantially smaller equivalence weights than adults (where the findings by
Bollinger et al. (2012) are a notable exception).

2.2. Reference Income

There is overwhelming evidence that people’s subjective well-being depends,
inter alia, on how their income compares to some benchmark (for an overview, see
Clark et al., 2008). This benchmark, or “income aspiration,” is formed based on
own past income (habituation) and the income of comparable others (social com-
parison). Stutzer (2004) shows empirically that income aspirations are affected
through both channels and that the negative effect of higher aspirations on sat-
isfaction with life is of a similar magnitude as the positive effect of own income,
suggesting that a proportional change in both leaves well-being unchanged.

There is, however, no consensus on the exact composition of the reference
group or how to best construct reference income. A few studies have empirically
examined the composition of relevant reference groups. Clark and Senik (2010)
explicitly analyze who is in the reference group using data from the European
Social Survey. When having to evaluate their satisfaction with their own labor
income, most respondents report that they compare themselves more to colleagues
than to, e.g. family members or friends. Goerke and Pannenberg (2015), using
data from a pretest module of the SOEP where respondents report how important
various reference groups are for them as well as how they perceive their income
relative to these reference groups, find that the most important reference groups
are colleagues at the workplace, other people in the same occupation and friends.
Furthermore, the respondents’ life satisfaction depends on how they perceive their
income in comparison to the income of these reference groups. However, absolute
income always remains important too. Since both studies focus on individual labor
income, it remains unclear, however, to what extent these insights transfer to satis-
faction with household income.

If the specific composition of the reference group and actually perceived rela-
tive income positions are unknown, reference incomes have to be estimated. Clark
et al. (2008) argue that a natural candidate for the reference income is the income of
“people like me” which may be calculated as a group average of people with similar
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observable characteristics (e.g. Ferrer-i-Carbonell, 2005) or using a Mincer earn-
ings equation in which a similar set of characteristics is used to predict incomes
of observationally similar individuals (e.g. Clark and Oswald, 1996; Senik, 2008).

Ferrer-i-Carbonell (2005) investigates the impact of “comparison household
income” on individual well-being. Her results, based on data from the SOEP, sug-
gest that the average income of the reference group is equally important as own
household income in determining life satisfaction. The reference group consists
of individuals with a similar education, age and region of residence. Furthermore,
Ferrer-i-Carbonell (2005) provides empirical support for an asymmetric reference
effect. While people feel worse if they fall below average, they do not gain much
from higher incomes if they already have an above-average income.

In addition to the reference income, as defined so far, the income rank of the
individual within the reference group may play an important role in the determi-
nation of satisfaction (Clark et al., 2009). Boyce et al. (2010) explicitly differentiate
between the reference-income hypothesis and the rank-income hypothesis. Using
BHPS data, their evidence suggests that the income rank is more important than
both absolute and reference income.

D’Ambrosio and Frick (2007) emphasize that beyond considering income
ranks, which only reflect the position of individuals in the income distribution,
one might wish to account for distances in incomes by looking at relative depri-
vation, a measure of the differences in household incomes between an individual
and all richer individuals. In their analysis of SOEP data, they find that relative
deprivation negatively affects income satisfaction, and that the satisfaction effect
is stronger than that of absolute levels of equivalent income. D’Ambrosio and
Frick (2012) show that also the income gap between the respondent and all poorer
individuals affects satisfaction with income and life in general. The impact of this
“inverse” relative deprivation measure on income and life satisfaction is positive,
but weaker than that of relative deprivation.

While most studies examine reference effects only with respect to compari-
sons of individual-level income, the latter two studies are part of a relatively small
strand of the literature (also including, e.g. Senik, 2008; Clark et al., 2009) that spe-
cifically addresses household-level comparisons. These studies consistently show
that income comparisons at the household level matter for people’s satisfaction
with their income and life in general. Thus, it seems reasonable to examine refer-
ence effects when using data on satisfaction with household income.

3. EcONOMETRIC MODEL

In this section, we present the econometric model used in our analysis. We
first describe the subjective approach to derive equivalence scales directly from
income satisfaction data. Then we discuss the role of relative income intuitively
and develop a formal model that accounts for its effects explicitly.

3.1. Direct estimation of equivalence scales (without relative income effects)

To illustrate the subjective approach to estimate equivalence scales, let us
assume that income satisfaction is determined by:
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1 Sy=a+pf Y +X 0+
= —_— i E.
M " Y\ HHeq (k) L

where S;, is income satisfaction reported by household i at time ¢, Y}, is house-
hold income, HHeq () is the household’s total equivalence weight (as a function of
household size and composition, i.e. of the number of adults a;, and children k;,),
X, is a vector of other personal and household characteristics, and ¢, is an i.i.d.
error term. The function £/(.) allows for nonlinearities in the relationship between
equivalent income and income satisfaction (e.g. due to diminishing marginal satis-
faction with income). To estimate this model, we have to make explicit assumptions
about the functional forms of HHeq (.) and f (2 In the following, we will apply
two commonly used functional forms for HHeq ) a constant-elasticity scale and
a fixed-weights scale.

3.1.1. Linear Model (constant-elasticity scale)

A commonly used scale assumes that household size affects a household’s
total equivalence weight with a constant elasticity (see Buhmann et al., 1988):

) HHeq (ai,,ki,) = (ait+kil)e

In its simplest form, there is no distinction between adults and children, such
that a;, and k;, enter with equal weights. e is the equivalence scale elasticity with
respect to household size. The well-known square-root scale is a special case, with
e=1/2.

This functional form was used by Schwarze (2003) to estimate the equiva-
lence elasticity from income satisfaction data. Its advantage is that it allows rewrit-
ing equation (1) as a linear regression equation if we assume that the relationship
between equivalent income and income satisfaction is logarithmic, i.e. f(x)=Inx.
Equation (1) can then be written as

Y.
Sy=a+pIn| —— |+ X 0+¢,
3 (ait+kit)

=a+pIn Y, —pfieln (a,+k;) + X0+,

The equivalence scale elasticity e can subsequently be calculated by dividing
the estimated regression coefficients on In (g, +k;,) and In Y;,, i.c. e= e/ ;.

Schwarze (2003) also proposes a modification of (2) that differentiates between
adults and children in the estimation of the equivalence scale elasticity. He assumes
that the equivalence scale elasticity depends linearly on the number of children:
e=e,—bk;. In this specification, e, is the equivalence scale elasticity of a household
consisting of adults only. A positive (negative) b reflects that households with chil-
dren have a lower (higher) equivalence scale elasticity than an adults-only house-
hold with an equal number of members.
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The advantage of modeling the equivalence weight differences between adults
and children via a linear adjustment of the scale elasticity is that the regression
equation can, again, be written in linear form:

Y.
S,=a+p 1n<_ lte_b_k.,>+X;t9+£”
(ait+kit) o

=a+pIn Y, —pie,In (a,+k;)+pbk;In (a,+k;) +X,0+¢,

@

Asin (3), the parameters of interest, i.e. the equivalence elasticity for a house-
hold without children, e,, as well as the adjustment parameter when children are
present, b, can be calculated by dividing the respective regression coefficients:

e,=pe,/pyand b=pb/p,.

3.1.2. Nonlinear Model (fixed-weights scale)

Another commonly used scale is the fixed-weights scale, of which the OECD
scale is the best-known example (OECD, 2005). Fixed-weights scales assume that
a household’s equivalence weight is linear in the number of additional adults and
children:

) HHeq (a;.k;) =1+6, (a,—1)+6;k;,

6, and §;, directly represent the equivalence weights of additional adults and chil-
dren, respectively, relative to the first adult in the household. The (modified) OECD
scale sets 6,=0.5and 6, =0.3.

Assuming a logarithmic relationship between equivalent income and income
satisfaction, the corresponding regression model can be written as

Y,
1436, (a;—1)+6:k;

(©6) S,=a+p ln( >+X;0+£,~,

Since the parameters 6, and &, enter nonlinearly, equation (6) has to be esti-
mated using nonlinear estimation techniques. We apply nonlinear least squares
(using Stata’s n1 command).

3.2. The role of relative income: an intuitive approach

Suppose that satisfaction with household income depends both on the abso-
lute level of consumption, i.e. the extent to which household members are able to
satisfy their personal needs and wants (“needs satisfaction”), as well as on how
the family’s household income compares to that of a relevant reference group
(“status satisfaction”). For example, income satisfaction could be constructed as
a weighted average of needs satisfaction and status satisfaction. When examin-
ing households of different sizes, the change in household income necessary to
keep income satisfaction constant would then have to compensate for changes in
needs as well as status satisfaction. The estimated equivalence scale would thus
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represent the hypothetical compensation for (an average of) both effects. If we
are only interested in the income adjustment necessary to keep the household’s
needs satisfaction constant when an additional member joins the household,
we would obtain biased estimates if the extent to which this person affects the
household’s reference income deviates from this person’s additional needs.

This bias can go in either direction. When an additional person joins a house-
hold, this household’s reference group may change. It might be the case that the dif-
ference between the new and the old reference group’s average household income
exceeds the amount by which this person increases the consumption needs of the
household. In this case, the equivalence weight obtained by (1) is an overestimate
of the person’s purely needs-based equivalence weight. The reverse case is also
conceivable, where an additional household member’s needs exceed the change in
reference income. In this case, the person’s needs-based equivalence weight will be
underestimated.

To illustrate how the differential effects on a household’s needs and reference
income might affect the estimation of needs-based equivalence weights of adults
and children, let us consider the following two hypothetical examples:

1. Consider a single person who is now forming a household with a
partner. The absolute needs of the household increase. To the extent
that there are gains from shared consumption, the income required to
satisfy needs will not double, though. Suppose it increases by 60 per-
cent. Assume further that the new reference group consists of two-adult
households, for which the reference income is twice as large. Depending
on how the individual weighs needs and status satisfaction, income
satisfaction will be kept constant only if household income increases
by something between 60 percent and 100 percent. This income ad-
justment would overcompensate needs satisfaction and undercompensate
status satisfaction, but exactly compensate their weighted average.

2. Consider the case of a couple deciding to have a child. Suppose that the
child increases the household’s needs also by 60 percent (of the first adult’s
needs). The household’s reference income might increase because compara-
ble households receive government child benefits etc., but it might also de-
crease, for example because in households with children, the secondary
earner tends to work fewer hours. Let us assume that the total effect on the
household’s reference income is an increase of 10 percent. To keep income
satisfaction constant, an income compensation of something between 10
percent and 60 percent is needed. In this case, needs satisfaction is under-
compensated, but status satisfaction is overcompensated.

As these two cases illustrate, the direction of the bias depends on whether an
individual’s contribution to a household’s needs is above or below her contribu-
tion to the household’s reference income.

3.3. The role of relative income: formal analysis

Formalizing the intuition laid out in the preceding subsection, we extend
model (1) by assuming that income satisfaction depends additively on the
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household’s equivalent income (transformed by a function f () - “needs satisfac-
tion”) and on relative income Y/ er:f (transformed by a function g () - “status
satisfaction”), where Y;:f denotes the household’s reference income:

7 Sy=a+pf Yi +p Yi Vi xo+
L= —_—— e . E:
@ WSOV HHeq (agky) )T Ay )T 0T

it

Whether the estimates of the equivalence weights of adults and children are
biased if the function g () is ignored in the estimation, and the direction of this
bias, depends on the determinants of reference income.

We want to illustrate the bias for the linear model.! As before, we assume that
/() and g (.) are both logarithmic functions. To ease the exposition, we assume
here that relative income is constructed using the same functional form as the
household equivalence weight, but with potentially different parameters. This
assumption applies only to this section’s theoretical illustration of the bias, and will
be relaxed in the empirical analysis. If ijf = (a;+k;)?, where e, is the house-
hold-size elasticity of reference income and w denotes the average earnings of the
equivalent of the first household member, (7) can be written as:

Y. Y.
© Si[:a+ﬁlln<—”el +p,1n —”ez>+xﬁ9+e,.,

(ait+kit) O (ait+kit)
=a—p,Inw+ (ﬂl +ﬂ2) InY, - (ﬁlel +ﬁ232) In (a,-,+k,-,) +X:[9+ei,

Indicating the parameters estimated in the model without reference income
(equation (3)) by a tilde, comparing (8) and (3) shows that
ax=a— ﬁz ln w
© Bi=p1+5
bre=pie+pre,

The estimated scale elasticity in the model without reference income is a
weighted average of the scale elasticities in the needs-based component, e;, and
that of the reference component, e,:

ﬁl e+ ﬂz e
ﬂ1+ﬁ21 B+ 5, ?

(10) o=

If the contribution of an additional household member to the household’s
reference income is larger than the associated increase in the household’s needs, i.e.
e, > ey, ignoring reference effects causes an overestimation of the needs-based scale
elasticity in the model without reference income: &> e;.

The approach chosen by Schwarze (2003) to incorporate differences between
adults and children into the linear model can be extended to the case with reference

'An analogous formal reasoning applies to the nonlinear model, see Appendix 1.

© 2018 International Association for Research in Income and Wealth

746



Review of Income and Wealth, Series 65, Number 4, December 2019

effects as well. Again applying the simplifying assumption that relative income has
an analogous functional form as household equivalent income, but with poten-
tially different parameters, the satisfaction equation is then written as

Y, Y,
S =a+ﬁlln((a,,k)—“b”"> A, 1In <W>+X§t9+ei,
1D =a—pyIno+(p+5) In Y, —(Bie,+pre,) In (a;,+k;)
+ (Biby +Byby) ki In (a;+ Ky, ) + X 0+,

Comparing (11) and (4) shows that the coefficients estimated without refer-
ence effects (indicated by tildes) are biased if the scale elasticities differ between
household needs and reference incomes:

B B, B B i

= e, + e,.b= b+ b
R R Y R Y R Y A

12) e

In particular, if additional adults increase reference incomes relatively more
than they increase household needs (ea2 >e, ), then the purely needs-based weight
of additional adults is overestimated in the model without reference effects.
Analogously, if the contribution of children to a household’s reference income
is less than their impact on needs (in the sense that their adjustment factors in
the scale elasticities differ, with b, > b,), the equivalence weight of children will be
underestimated.

3.4. Estimation of equivalence scales with relative income effects

Equation (11) cannot be estimated directly because it would not be possible
to estimate the needs components (f,,e,;,b;) and status components (f,,e,,,b,) of
the model separately. When estimating an empirical version of (7), we thus follow
a two-stage procedure. In the first stage, we obtain estimates of a household’s
reference income.? We use two approaches commonly applied in the literature. In
the first approach, one assumes that a household’s reference income is the aver-
age income of all households with whom this household shares a number of
important characteristics, such as household composition, age, education, region
of residence etc. (McBride, 2001; Stutzer, 2004; Ferrer-i-Carbonell, 2005). In the
second approach, one assumes that reference incomes can be predicted from a
Mincer earnings regression of household income (Clark and Oswald, 1996 Senik,
2008). Both approaches yield estimates of reference income er (a,,,k,,,Z ),
depending on the number of adults and children in the household (g;,.k;) and
other household characteristics (Z;).> The details of how we construct reference
incomes are presented in Section 6. Since the reference income included in the
second stage regression is an estimated variable, it is necessary to bootstrap the

2As mentioned in Section 3.3, we model the determination of reference income and household
equivalence weights using different functional forms to allow their separate identification.

3Some household characteristics could appear in both vectors X, and Z, if they matter for the
determination of reference income and have an additional, direct effect on income satisfaction.
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standard errors. We include the first stage (estimation of the reference income) in
the bootstrap procedure in all cases

Estimated reference incomes er . are then used in the second stage to estimate
an empirical version of (7). This can be done in both the linear and the nonlinear
model. Extending the linear model (4) by including a relative income effect yields:

Sy=a+pIn Y, —pe,In (a;+k;)+p bk; In (a,+k;)

Y.
(13) +hIn| ———L—— |+ X 6+¢,
Yref (aj0kipnZy;)

The needs-based equivalence scale parameters can then be retrieved from
e,=pie,/p and b=p,b/p,. Analogously, also the nonlinear model (6) can be
extended by including relative income effects:

(14) Sy=a+p1 Yi +5,1 — Y Vixes
= 1 n H In ; £
‘ 146, (a;—1) +.k, Y (a2, oo

The parameters 6, and 6, can then be directly interpreted as needs-based
equivalence weights.

In equations (13) and (14), both the household’s equivalence weight and
its reference income depend on the number of adults and children. The model’s
parameters are identified as long as the estimated reference income Y:t is not a
perfect linear combination of the other variables explaining S;,. This is ensured if
the exclusion restriction applies that there are some exogenous variables that affect
income satisfaction only through their impact on reference income without having
a direct effect on income satisfaction, i.e. some variables must appear only in Z,
but not in X, (Clark et al., 2008). We argue that some personal characteristics we
use in the first stage of our estimations satisfy this restriction, in particular the level
of education, age, gender, and labor market participation. Even though these vari-
ables certainly affect the composition of people’s reference groups, and thus their
reference income, it seems reasonable to assume that men and women, younger and
older people, as well as persons with higher or lower educational attainments do
not systematically differ in the financial means they require to satisfy their material
needs. Under this assumption, identification of all parameters in (13) and (14) is
feasible.

4. DATA

We use data from the German Socio-Economic Panel (SOEP), an annual
representative panel survey of German private households (for a general intro-
duction see Wagner et al., 2007). Our analysis covers the years 1984 to 2013. Each
year, the SOEP interviews about 20,000 individuals from about 11,000 house-
holds who provide information on their objective life circumstances, such as
income, employment status, level of education etc., as well as on their subjective
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evaluations of various life domains, e.g. how satisfied they are with their job, fam-
ily life, health, personal and household income, and life in general. We restrict
the sample to people who are at least 18 years old.

Our dependent variable is income satisfaction. This subjective measure cap-
tures individual responses to the question “How satisfied are you with your household
income?,” on a scale ranging from zero to ten. Compared to self-reported general
life satisfaction, which captures many aspects of life, this measure strongly empha-
sizes satisfaction of a household’s financial resources and is therefore more suitable
for the assessment of household equivalence scales (Charlier, 2002). Furthermore,
there are two questions in the questionnaire asking separately about satisfaction
with personal income and satisfaction with household income. This emphasizes
that respondents should focus on the household as a whole and not just on their
individual situation when evaluating their household income.

Our main explanatory variables are household income and family composi-
tion. We use a measure of net monthly household income, obtained from the fol-
lowing question:

“If you look at the total income of all of the members of your house-
hold: what is your monthly household income today? Please state the
net monthly income, which means after deductions for taxes and so-
cial security. Please include regular income such as pensions, housing
allowances, child benefits, grants for higher education, maintenance
payments, etc.”

This question provides a quite precise definition of what is meant by net
household income, which limits the scope of interpretation available to the respon-
dent and therefore enhances reliability of this variable. To prevent an undue influ-
ence of implausibly low and extraordinarily high values of reported household
income, we drop the lowest and highest percentile of households in each year’s
income distribution. To facilitate intertemporal and regional comparability of
incomes, we calculate real household incomes (in 2007 euros), using consumer
price indices specific to former East and West Germany. The regional differentia-
tion captures persistent price differences between former East and West Germany.
We obtain the price indices by combining two datasets. The first dataset, released
by the German Federal Institute for Research on Building, Urban Affairs and
Spatial Development (BBSR, 2009), contains county-level information on price
levels in 2007, which we aggregate to population-weighted averages for East and
West Germany. We combine this information with time-series data from the
German Statistical Office on changes in consumer prices in East and West Germany
to obtain time-series of regional price levels and adjust household incomes
accordingly.*

The SOEP also contains comprehensive information on a household’s compo-
sition. We define “children” as all individuals below the age of eighteen in the

4A detailed description of how regional price indices have been constructed is available upon re-
quest. Our main results also hold true when inflation-adjustment is conducted on the basis of a single
national consumer price index.
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household, i.e. they do not necessarily have to be biological children of the house-
hold head. However, we exclude households where all members are under 18 or
where either the household head or his or her partner are minors. This implies a
loss of 72 observations. With the SOEP allowing us to identify a respondent’s rela-
tion to the household head, we are able to restrict our sample further to focus on a
very narrow definition of families. We include only one- or two-adult-households
with or without minor children in our analysis, where the two adults living within
the same households must be partners. We thus ignore all households with adult
members besides the household head and his or her partner, e.g. households with
grown-up children living in the household.> After applying these sample restric-
tions, we retain 316,240 observations from 46,976 individual respondents living in
29,381 households.

Other explanatory variables used in this study include age, sex, the level of
education (measured as the years of education, derived from personal qualifica-
tions), the region of residence, and labor market status (employed, unemployed,
non-participating, retired).

5. DESCRIPTIVE STATISTICS

Table Al in Appendix 2 summarizes the share of eight common household
types in the total number of households, their mean income satisfaction as well as
mean household income. Childless couples indicate the highest average income
satisfaction. The presence of children in the household tends to be associated
with lower mean income satisfaction both in one- and two-adult households.
Nevertheless, couples with children are, on average, more satisfied with their
income than single adults without children. Mean household income generally
increases in the number of family members (except for the first child in a one-
adult household), especially so in the number of adults, but relatively little in the
number of children.

Table A2 in Appendix 2 lists mean values of other explanatory variables used
in this study, separated by household type. While there are some significant differ-
ences in the average age and labor force status of their members, mean education
levels are quite similar across household types.

6. ConNsSTRUCTION OF REFERENCE INCOMES

In the literature on the well-being effects of income comparisons, there are
generally two different approaches to construct a person’s reference income.

The first approach assumes that individuals compare their household income
to the average income of a pre-specified reference group, consisting of people with
whom they share a number of important characteristics. This approach has been

SWe also conducted analyses with a more broadly defined sample containing also households con-
sisting of more than two adults. Additional adults could be partners, grown-up children, other relatives
or non-relatives. The results suggest that the equivalence weights for non-partner adults are consider-
ably higher than those for partners. Our main hypothesis, however, that the relative equivalence weight
of children increases when one controls for relative income effects continues to hold.
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used by McBride (2001), Ferrer-i-Carbonell (2005) and Stutzer (2004), for instance.
In the following, we call this the “cell average approach.” In delimiting the different
reference groups, we essentially follow the procedure suggested by Ferrer-i-
Carbonell (2005), where reference groups contain individuals of similar age, living
in the same region and having a similar level of education. In our study, we distin-
guish between two regions, East and West Germany, between four education levels
(<10, 11, 12, >12 years of education) and five age groups (under 25, 25-34, 35-44,
45-65, 66 and older).® By constructing reference groups for each year separately, we
avoid the problem of people implausibly comparing themselves to people with sim-
ilar characteristics in earlier or later survey years (see FitzRoy et al., 2014; Mujcic
and Frijters, 2015). Following our argument, people evaluate their household
income in relation to the average income of other households with a similar com-
position.” An individual’s reference group therefore includes only people who live
in similarly structured households. To avoid having too few observations in some
reference groups by requiring people to have exactly the same number of children
(in addition to being similar in age, region of residence and education), we do not
differentiate reference groups based on the number of children. Instead, we only
distinguish between households according to the number of adults and whether or
not there are children in the household.®

For the cell average approach, let R;, denote the set of person-time identifiers
of individuals in the reference group of individual i at time ¢ and let n (R;,) denote
the number of individuals in this reference group. The reference groups are con-
structed as outlined above. The reference income of individual 7 at time ¢ is then
defined as:

: 1 . .
s Y:f: m Z Y;with R, = { (.t) :a;, = a,;5gn (kj,) =sgn (k;):Z;, :Z,-t}
it) jeR,

The second approach predicts an individual’s reference income with a Mincer
earnings equation, as in the studies by Clark and Oswald (1996) and Senik (2008).
While this relies on stronger assumptions about the functional relationship between
personal and household characteristics and reference income, it allows including
a larger number of determinants of reference income, in particular the number
of children. Using OLS, we regress household income on the respondents’ age,
age squared, sex, the number of years of education, partnership (including the
partner’s sex), the number of children living in the household, a dummy for being
retired and one for being out of the labor force. By not including a separate dummy

%We also analyzed floating age brackets, as proposed by McBride (2001), which gave virtually iden-
tical results to fixed age brackets.

7Average incomes are determined using the cross-sectional weighting factors provided by the
SOEP.

8In an attempt to retain sufficiently many observations in each reference group, we do not control
for sex in the cell average approach. Including this variable does not seem to change equivalence scale
parameters considerably, leaving them to stay in line with our hypothesis, but substantially reduces
precision.
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for unemployment, we assume that the unemployed compare themselves to the
employed. We also include year as well as state dummies. We refer to this as the
“individual Mincer approach.”

In the individual Mincer and the cell average approach, we do not take into
account the characteristics of a respondent’s partner. This could be considered
a shortcoming since cell averages and the estimated coefficients in the Mincer
approach merge information on households with sometimes very different partner
characteristics. Consequently, the estimated reference household incomes for two
partnered respondents belonging to the same household may be very different.
This problem is alleviated by calculating expected earnings at the household level
instead of for each partner separately. To do so, we divide our sample into two sub-
samples according to the number of adult members and regress household income
on the household head’s characteristics as well as his or her partner’s information
in the subsample with two adults. We call this extended approach the “household
Mincer approach.” Formally, we estimate the following regression equation in the
first stage of the analysis:

(16) Y, =ay+oya,+oyk, +Z;,9M +Vy

In the individual (household) Mincer approach, the unit of observation 7 is the
individual (household) and the vector Z,, contains the respondent’s (both part-
ners’) characteristics that influence household income. As we discussed in Section
3.4, identification in the second stage of the model requires that Z;, contains some
variables that do not appear in the second-stage regression (in Xj,), i.e. they have to
be correlated with household i 1ncorne Y,, but have no direct impact on income satis-
faction beyond their impact via Yr We argue that this is true for education, age,
gender, and labor market part101pat10n % The reference income Y: . 1s then defined
as the predicted household income from regression (16).

Detailed regression results for the Mincer equations are provided in Table A3
in Appendix 2. All coefficients carry signs that correspond to economic intuition.
In line with our argument, we find the effect of an additional adult on predicted
household income, i.e. reference income, to be much stronger than that of a child
in both approaches. Predicted household incomes from both Mincer specifications
(individual and household Mincer) are highly correlated with each other as well as
with reference incomes determined using the cell average approach (see Table A4
in Appendix 2).

These common procedures to determine reference incomes rely on indirect
methods, and therefore on restrictive assumptions. Constructed reference incomes,
however, might pick up effects other than social comparisons (Clark et al., 2008,
111f). For example, if they are determined using average incomes of similar people
living in the same region, they might be distorted due to differences in local public
goods provision. To take this possibility into account, we include regional fixed
effects (at the level of German federal states) in our regressions. Another possibil-
ity relevant for our study is that predicted incomes could reflect a baseline income

9The cell-average approach would also be identified without this assumption, as the reference in-
come is not a linear function of the respective explanatory variables.
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level, from which a person temporarily deviates, but to which he or she expects
to return soon. For a given level of own income, higher reference incomes might
then not cause less but more satisfaction. This issue will be addressed in robust-
ness checks where we also examine the role of time-means of own and reference
incomes (Section 8.1), which helps to distinguish between temporary deviations
from one’s own baseline income and comparisons with a reference income level. In
any case, these caveats have to be kept in mind when interpreting our results.

7. ESTIMATION RESULTS

We now turn to our empirical results. We analyze how the inclusion of rela-
tive income affects the estimated equivalence weights of adults and children first
in the linear model and then in the nonlinear model.

7.1. The linear model

The regression results for the linear model are presented in Table 2. We fol-
low Schwarze (2003) and estimate the linear specification using an ordered logit
model.'? As discussed in Section 3, the estimated coefficients on the logarithm of
income, the logarithm of the number of household members and its interaction
with the number of children can be used to derive the equivalence scale parame-
ters e, and b. They combine to form the equivalence scale elasticity e, which is
reported in the table’s last row.

The first two columns represent variants of the model without reference
income (equation (4)). In column 1, we do not take reference effects into account
at all. In column 2, we follow the literature and linearly add a number of control
variables. This reduces the estimated baseline elasticity from 0.494 to 0.389. It also
appears to cause a slightly larger downward adjustment when children are in the
household, resulting in an even smaller equivalence scale elasticity for children.
Even though the adjustment of the scale elasticity if children are present appears
rather small, the difference becomes sizable when converting it into equivalence
weights. For example, if a second person joins a one-person household, the house-
hold’s equivalence weight rises by 30.9 percent if the second person is an adult,
but only by 28.5 percent if it is a child. These estimates are relatively close to those
found by Schwarze (2003, Table 3) in his pooled ordered logit analysis of SOEP
data.

It should be noted that, even though some of the control variables in column
2 are also potential determinants of reference income, simply adding them as linear
controls generally does not avoid the bias when estimating needs-based equiva-
lence weights if income satisfaction is a composite of needs and status satisfaction.
Instead, reference incomes have to be modeled explicitly in a way that allows them
to vary with household composition.

In columns 3 to 5 of Table 2, we report results of estimating equation (13),
where we use the three underlying reference income specifications described in
Section 6. In all three approaches, we obtain estimated coefficients of similar

10Estimating the model using OLS gives qualitatively identical results.
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magnitudes. This corresponds to the observation that all the reference income mea-
sures are highly correlated (Appendix 2, Table A4). We find that for each definition
of reference income, both absolute as well as relative household income have a
strong, significantly positive effect on income satisfaction.

A closer look at the implied equivalence scale parameters reveals changes that
support our hypotheses. The weight attached to an additional adult is unambig-
uously lower than that suggested by a model ignoring reference effects entirely
as in column 1. Not controlling for reference income thus seems to overestimate
an adults’ equivalence weight. On the other hand, the deduction to be made for
children becomes negative when reference effects are being considered, such that
children end up with higher equivalence weights than adults. Ignoring reference
effects thus underestimates a child’s equivalence weight relative to that of an adult.
It is also informative to compare these results with the model of column 2. Even
though the set of control variables used in the model of column 2 and that used in
the construction of reference income are nearly identical, the results differ substan-
tially—in particular for children—because the model in column 2 cannot account
for the differential impact of adults and children on needs and reference income.
Following our theoretical reasoning, we therefore believe that the parameter esti-
mates of columns 3 to 5 represent better approximations of needs-based equiv-
alence scale parameters. They suggest that the equivalence weight of a child is
slightly, but statistically significantly larger than that of an adult. In case that either
of them is the second person in the household, the equivalence weight of an adult
ranges between 33.1 and 35.7 percent and that of a child ranges between 34.7 and
37.0 percent.

7.2. The nonlinear model

We present the results of the nonlinear model in Table 3. The equivalence
weights are now estimated directly via nonlinear least squares and can be read
off the first two rows of the table. In column 1, we again consider a model taking
neither reference income nor comparison-relevant control variables into account.
The equivalence weight of a partner adult is found to be about 36 percent of the
first adult. The estimated equivalence weight of a child is estimated to be just
about two thirds of that of the partner adult. This result changes substantially
when further control variables are included in the regression. As can be seen in
column 2, the equivalence weights of adults and children are both smaller than
in column 1. Their magnitudes resemble those obtained by Biewen and Juhasz
(2017). Most notably, we also find a large difference between the equivalence
weights of additional adults and children. Additional adults and children receive
weights of 31 and 12 percent of the first adult, respectively.

This finding is reversed when reference incomes are incorporated explicitly.
The findings of estimating equation (14) are reported in columns 3 to 5. As in
the linear model, the household’s absolute equivalent income as well as relative
household income have a strong and positive relation with income satisfaction.
Compared to columns 1 and 2, the equivalence weight of an additional adult
decreases whereas the weight of a child strongly increases in all three approaches.
Indeed, children are assigned greater weights than adults with the former ranging
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between 29 to 33 and the latter ranging between 20 and 25 percent. This confirms
our hypotheses that ignoring reference income effects overestimates adults’ needs
while it underestimates the needs of children.

8. ROBUSTNESS TESTS

We now examine whether our main result—adults receive lower and chil-
dren relatively higher equivalence weights when we take reference effects into
account—is robust to changes in our model’s specification. Due to the conve-
nience of having equivalence weights estimated directly, we present the results
only for the nonlinear framework. We checked that conducting the same tests in
the linear framework yields similar results. Only when we turn to the inclusion
of individual fixed effects, the results for the linear and nonlinear specification
will be presented.

8.1. Alternative Specifications

The results of seven robustness tests are presented in Table 4. The first col-
umn presents a model where, based on the reference groups determined in the
“cell average approach,” relative income is replaced by the percentile rank within
the corresponding reference group’s income distribution, which was found to
have an impact on satisfaction by Clark et al. (2009) and Boyce et al. (2010). The
regression results suggest that income satisfaction increases as the rank within
the reference income distribution rises and thus also support the claim that
relative income positions matter. The change in the definition of the reference
effect results in a slight increase in the equivalence weight of adults and a slight
decrease in the weight of children (compared to Table 3, column 3). Hence, the
difference in both parameters becomes smaller. With the weight for children still
turning out to be larger than that for adults, our main result proves robust to this
redefinition of the status component.

Instead of capturing individuals’ positions within their reference groups by
their percentile ranks, one could alternatively measure status effects by looking at
income differences to others within the same reference group. While our relative
income variable encompasses a person’s relative distance to mean income within
the reference group, one could also be interested in this person’s income gaps with
each of its members. In Table 4, column 2, we therefore consider an individual’s
relative deprivation within her own cell-based reference group instead of relative
income. We follow Chakravarty (1997) in defining relative deprivation as the sum
of the income gaps between the individual and all richer individuals, normalized
by total income in that group. D’Ambrosio and Frick (2007) found that relative
deprivation within a single nation-wide reference group has a significantly nega-
tive and even stronger impact on income satisfaction than equivalent income. This
result is confirmed by our analysis of relative deprivation within many small ref-
erence groups differentiated by personal and household characteristics. However,
our results concerning the implied equivalence scale do not change much with the
alternative specification of status concerns. Both equivalence scale parameters
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slightly increase as compared to Table 3, column 3. The weight assigned to children
remains larger than that for adults.

One could be worried that the nonlinear least squares results suffer from hav-
ing to assume cardinality of the income satisfaction data. To take into account the
ordinal nature of the dependent variable also in the nonlinear model, we carry out
a probit-adjustment before running the nonlinear least squares regression (van
Praag and Ferrer-i-Carbonell, 2004). As can be seen in column 3, the estimated
equivalence weights are larger than those derived in Table 3, column 5, and they
move closer towards each other.!!

Changes in one’s income relative to some reference group might have very
different effects, depending on whether this change is perceived as temporary or
permanent. A simple, albeit only approximate way to distinguish between tempo-
rary and permanent effects is to simultaneously control for an individuals’ relative
income and for the time-mean of this person’s relative income while in the panel
(van Praag et al., 2003). We find that the time-invariant mean relative income as
well as temporary deviations from it positively affect income satisfaction (column
4). The estimated equivalence scale parameters, however, change only very little.

In a similar way, we can distinguish between permanent and temporary
changes in equivalent income by including the time-mean of an individual’s equiv-
alent income besides the current-period equivalent income. This analysis is compli-
cated by the fact that mean equivalent income as a regressor is a function of the
equivalence scale, which has to be determined in the regression itself. To solve this
technical endogeneity problem, we use an iterative approach: we first calculate
mean equivalent incomes using arbitrary starting values of the scale parameters of
adults and children.'> We then conduct the regression analysis and use the resulting
estimated scale parameters to recalculate mean equivalent incomes. We then run
the regression again with the new mean equivalent income and obtain new esti-
mates of the scale parameters. This process continues until convergence in the pre-
and post-regression scale parameters of adults and children is achieved. The results
from this analysis are presented in column 5 of Table 4. We find that mean equiva-
lent income has a significantly positive but smaller impact on income satisfaction
than temporary deviations from it. The implied equivalence weights, however, are
not greatly affected by the inclusion of mean equivalent income.

The same holds true when both, mean equivalent and mean relative income,
are included in the analysis (column 6). Both measures continue to have a sig-
nificantly positive effect on income satisfaction but do not produce any sizeable
changes in the equivalence scale parameters.

To account for the possibility that income and satisfaction vary together
driven by a common external force, we also regress income satisfaction on lagged
income variables. The results reported in column 7 show that lagged equivalent and
lagged relative income are significantly positively related to current-year income
satisfaction. The implied equivalence weights for adults and children are both
slightly larger than in the specification using current-period income variables. In

For this and the following robustness checks, we present estimates for the “household Mincer”
approach only. We checked that the other approaches yield similar results.
2The use of alternative combinations of starting values led to virtually identical results.

© 2018 International Association for Research in Income and Wealth

759



Review of Income and Wealth, Series 65, Number 4, December 2019

accordance with our previous results, children receive a higher equivalence weight
than adults.

There are a number of extensions to our baseline model that help us to fur-
ther evaluate the robustness of our results while giving some valuable insights into
household economies of scale and reference income effects. One common exten-
sion in the literature concerns the age structure of children in the household. We
differentiate between three groups: children that are 0 to 5 years, 6 to 13 years,
and 14 to 17 years old. We estimate equivalence scale parameters for each of these
groups by incorporating them separately into our specification of equivalent
income. The results of this extension are shown in Column 1 of Table 5. While the
equivalence parameter for children aged 6 to 13 years is basically identical to that
of younger children, the weight of a child belonging to the oldest group appears
strikingly high. It exceeds the parameter for a partner considerably, thus suggesting
that teenagers have rather large personal material needs. This implies that house-
holds with teenagers enjoy considerably lower economies of scales than with part-
ners or younger children.

We now add more flexibility to the functional relationship between reference
income and income satisfaction. Firstly, we allow for asymmetric reference effects
by interacting relative income with a dummy variable that indicates whether the
household’s income is above or below its reference value as in Ferrer-i-Carbonell
(2005). The results in Table 5, column 2, suggest that a higher relative income has
positive effects on satisfaction for both, individuals with household income above
and below the reference point. However, the positive effect is much stronger in the
latter case. Hence, relatively rich individuals seem to gain much less additional
income satisfaction from getting richer than do individuals that are relatively poor.
Nevertheless, the estimated equivalence weights are still very similar to our previ-
ous results.

In a second adjustment to increase flexibility of the reference effect, we allow
the reference income effect to vary with the number of adults living within a house-
hold. We estimate coefficients reflecting the reference effect separately by inter-
acting relative income with a dummy variable indicating the number of adults in
the household. We are thus able to investigate whether individuals living in single
and couple households systematically differ from each other in the sense of how
much importance they assign to their relative household income. The results of this
extension, presented in column 3 of Table 5, indeed indicate such a difference. It
can be seen that the relative income effect is considerably greater for singles than
for individuals living in couple households. This could either be interpreted as evi-
dence for our reference income measure being less precise when the number of
adults increases, or it could reflect the problem that personal success also matters
for income satisfaction. An adult living in a partnership may derive less satisfac-
tion from an increase in household income than a single, because it may not be
directly attributed to her but to her partner’s increased earnings. One might also
claim that individuals living in a partnership simply do not care as much about
relative income positions as singles do. No matter what the exact reason is, it can be
seen that, although there is a difference in relative income effects, the equivalence
weights do not change significantly.
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TABLE 5
ALTERNATIVE SPECIFICATIONS 11

Dependent Variable: Satisfaction with household income

M @ (©)
Age-dependent Asymmetric Reference effect by
reference
parameters number of adults
effect
Scale parameter 0.252%** 0.258%** 0.264***
adult (0.021) (0.021) (0.020)
Scale parameter 0.285%** - -
child 0-5 (0.019)
Scale parameter 0.279%** - -
child 6-13 (0.015)
Scale parameter 0.427%%* - -
child 14-17 (0.020)
Scale parameter - 0.325%** (0.313%**
child (0.014) (0.013)
Equivalent income 1.762%** 1.735%** 17517
(0.043) (0.042) (0.042)
Relative income 0.814%** - -
(0.049)
Above reference - 0.24 4% _
income (0.062)
Below reference - 1.241%** -
income (0.060)
One-adult relative - - 1.OST#**
income (0.057)
Two-adult relative - - 0.730%**
income (0.052)
N 295,462 295,462 295,462
adj. R? 0.237 0.239 0.237

Note: Standard errors in parentheses, all clustered by households. All columns employ the
household Mincer approach and report bootstrapped standard errors based on 1000 replications.
All regressions also include a constant term, year and state fixed effects (not explicitly reported);

*p < 0.10, ¥*p < 0.05, ***p < 0.01.

8.2. Sample Restrictions

Table 6 lists the results obtained from conducting our analysis of the non-
linear model on differently restricted samples. One matter of concern could be
that our sample includes some individuals that have a partner who does not live
within the same household. Leaving them in our sample and treating them as sin-
gle adults may be problematic. The results in column 1 of Table 6 show that once
we remove these individuals from our sample the parameter for adults increases
by almost four percentage points as compared to the estimate in column 5 of
Table 3. As the weight of children does not change considerably, both parameters
end up being very close to each other.
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The birth of a baby or the point in time when a grown-up child moves out
may be anticipated and could thus affect satisfaction with household income well
before the actual event. Similarly, individuals that have experienced such changes
may require some time to adjust to the new situation their household is in. To
ensure that our results are not affected by such anticipation and adjustment effects,
we use the panel structure of our data and exclude all observations of households
that have experienced or will experience a change in their structure either two years
before or after the year of observation. This involves a great reduction of our sam-
ple size by nearly 170,000 observations. Nevertheless, our results prove robust to
this sample adjustment. As the equivalence weight of children increases more than
that of adults, we find that an even larger income increment is needed for children
relative to additional adults than in the full sample.

One last sample restriction concerns households facing external financial
obligations, e.g. alimony payments. These payments may be voluntary or due to
legal obligations, but they do mean that household income is shared among more
individuals than those captured by our specification of the equivalence scale. In
column 3, we therefore present results based on a sample of households, whose
members explicitly stated that they have not made any payments to relatives or
other persons outside of the household during the year of observation. This sam-
ple restriction causes a loss of 121,472 observations, but does not greatly affect our
estimates. The equivalence scale parameters for children and adults are slightly
reduced, and the difference between them is narrowed down.

8.3. Individual Fixed Effects

The panel structure of the SOEP in principle allows us to control for the
unobserved heterogeneity of individuals. In the main part of the paper, however,
we chose to conduct pooled cross-sectional analyses. There are several reasons
for this decision. Restricting one’s attention to within-person effects might be
less informative than looking at between-person effects if changes in house-
hold structure are anticipated. In this case, knowing that one wants to have a
child in the future might affect income satisfaction already before the child is
born. Likewise, expecting that a grown-up child will move out of the parental
household in the near future could increase the parent’s satisfaction with their
income already before the child actually moves out (or children might need infor-
mal financial support even after they have moved out). With such intertempo-
ral spillovers, examining within-person satisfaction changes in a narrow time
interval surrounding changes in household structure might cause an underes-
timation of the true impact of additional household members, which might be
better captured by comparing different households. Moreover, our procedure to
decompose needs and status effects relies on identifying variation in reference
incomes that are not driven by changes in household structure. However, most
variables needed to identify such independent variation in reference incomes do
not change (much) over time, in particular gender and education. This makes
the identification of relative income effects, and thus of needs-based equivalence
scales, difficult. Nevertheless, we can check to what extent our cross-sectional
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results are robust to including individual fixed effects in the linear and nonlinear
specifications.

There are several challenges related to the fixed effects estimation in the pres-
ent context. First of all, we have to choose from a variety of approaches to consis-
tently estimate the fixed effects ordered logit model in the linear framework. One
option is the Chamberlain (1980) estimator which allows a consistent estimation of
the model by transforming the ordinal dependent variable into a binary one.
Schwarze (2003) uses this approach and collapses income satisfaction into a binary
variable indicating whether an individual’s satisfaction is above or below the aver-
age income satisfaction of the entire sample. A shortcoming of the Chamberlain
estimator is that individuals that have not experienced a change in the binary vari-
able drop out from the sample, which implies a sizeable loss in the number of
observations. Baetschmann et al. (2015) have developed a method that makes use
of the consistency of the Chamberlain estimator but circumvents this severe loss of
information. Their approach is to dichotomize the ordinal dependent variable at
every possible cut-off point. Instead of having to separately estimate as many
Chamberlain-type regressions as there are potential cut-off points, Baetschmann
et al. (2015) show that consistent estimates can be obtained from running a consol-
idated regression in which the coefficients of the Chamberlain-type subregressions
are restricted to be identical. Technically, this is achieved by replacing every obser-
vation with multiple copies of itself, where each copy’s income satisfaction variable
is dichotomized at a different cut-off, and then running a conditional logit estima-
tion on this extended sample with standard errors clustered at the level at which the
observations were duplicated (“blow-up and cluster”). In contrast to the
Chamberlain estimator, only a small number of individuals drop out from the
regression, namely those who are observed only once and those who indicate a
constant level of income satisfaction in all years observed. The results based on the
“blow-up and cluster”’-method are reported in Table 7, where we cluster at the
household level in which the “blown-up” observations are nested.'> Comparing
them to the ordered logit results in Table 2, remarkable similarities but also differ-
ences appear. Interestingly, the coefficient on the logarithm of household income is
basically unchanged in all specifications when individual fixed effects are accounted
for. On the other hand, the equivalence scale parameters of adults and children are
significantly reduced across all specifications. This result corresponds to the find-
ings of Schwarze (2003). In line with our general argument, however, we find that
accounting for relative income effects in the fixed-effects setting leads to children
receiving greater equivalence weights relative to additional adults as compared to
when status concerns are ignored or not modelled explicitly. This is because relative
income continues to have a significantly positive effect on satisfaction. Our main
result is thus confirmed in the linear model with individual fixed effects.

In the nonlinear model, we take individual fixed effects into account by
demeaning all variables, i.e. we subtract the person-specific time-mean of each
variable from the current-year observation. We then estimate the equivalence
scale parameters from the nonlinear model employing the transformed data.

3A Chamberlain estimation with a dichotomization at the sample mean of income satisfaction
yields very similar results (Table A5 in the appendix).
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Analogously to the case where we controlled for mean-equivalent income above,
we face a technical endogeneity problem: demeaning equivalent income necessi-
tates information on equivalent income at all points in time, which depend on the
equivalence scale that has to be determined in the regression. We apply the same
iterative approach as outlined above. Setting arbitrary starting values for the equiv-
alence weights of adults and children, we calculate mean equivalent incomes and
run the regression. The estimated equivalence weights are then used to recalculate
mean equivalent incomes and rerun the regression until the weights used to cal-
culate mean equivalent incomes and the resulting estimates have converged. The
results of the fixed-effects analysis of the nonlinear model are provided in Table 8.
They confirm the findings derived from the linear model. Again, we find that the
estimated coefficients on equivalent and relative income are affected relatively little
by the inclusion of individual fixed effects. Their magnitude slightly decreases but
continues to be significantly positive. All equivalence scale parameters turn out
to be smaller than their counterparts from the regression without fixed effects.
But while the equivalence weight of a child is only about one third of that of an
additional adult in the specifications without relative income (columns 1 and 2),
the difference in these weights narrows down as relative income is included. While
it becomes statistically insignificant in the individual Mincer approach, the results
from the cell-average and Household Mincer approach suggest that the equivalence
scale parameter for adults remains somewhat larger than that for children—but to
a far lesser extent than suggested by models not accounting for relative incomes.
Thus, while the estimations with fixed effects affect the magnitude of the estimated
equivalence weights, they nevertheless support the robustness of our main results.
Taking reference effects into account reduces, or even reverses, the gap in equiva-
lence weights between adults and children.

9. CONCLUDING REMARKS

In this study, we have illustrated that equivalence scales derived from data
on income satisfaction may capture effects that go beyond differences in needs.
Neglecting the separate identification of these effects generally causes biased
estimates of equivalence weights. More specifically, we have provided evidence
that income satisfaction depends only partly on the degree to which needs are
satisfied, and that social comparisons are another important determinant of
income satisfaction. If family size influences not only a household’s needs, but
also its reference group, the estimation of a purely needs-based equivalence scale
requires taking reference effects explicitly into account. Previous studies, which
did not control for relative income, typically obtained much smaller equivalence
weights for children than for additional adults. Our results suggest that this
difference arises because children affect a household’s needs in a similar way
as additional adults, but have only a small effect on the household’s reference
income. We propose a model that explicitly separates the two effects. Separate
identification of the two effects requires that some socio-economic character-
istics affect households’ reference incomes, but are not directly related to their
needs (exclusion restrictions). In this study, we assume that this is the case for age,
gender, education, and labor market participation. With this method to estimate
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purely needs-based equivalence scales, we obtain lower equivalence weights for
adults and higher relative weights for children, such that, overall, we do not find
that children receive smaller weights than adults. Additional adults and children
typically receive similar weights of 30 to 40 percent in the linear and 20 to 35
percent in the nonlinear model.

We do not want to suggest that previous attempts to recover equivalence scales
from subjective data have been flawed, per se. As Coulter et al. (1992a) already
argued, there is no universally applicable equivalence scale, because which scale is
“true” is ultimately a normative judgment about which effects should, or should
not, be considered. In this study, we intend to raise awareness that what estimated
equivalence scales actually measure might not be what they were meant to mea-
sure. One can say that previous studies determined the compensation needed to
keep income satisfaction constant across household structures. However, since
income satisfaction seems to be determined not only by needs fulfilment, but
also by income comparisons with others and status considerations, it is debatable
whether all these effects should be seen as welfare-relevant and should thus affect
the equivalence scale. This is ultimately a normative question that our analysis
cannot answer. Our contribution is to show how the needs-based part of income
satisfaction can be separated from its income-comparison part if one is interested
in the necessary incomes that allow families of different sizes to achieve the same
level of needs fulfillment, and one is willing to accept that this does not necessarily
imply that income satisfaction is equalized across households, our estimates might
be a better guide than those of previous studies.

Having included reference incomes, the large difference between adults and
children found in other studies disappears and often even reverses. The esti-
mated equivalence weight of children resembles the weight the modified OECD
scale assigns to children. The estimated weight of adults, however, is lower than
suggested by the OECD scale. This may be due to the exclusion of households
containing non-partner adults. Thus, the weight of the second adult should be
interpreted only as the weight of an additional adult who is the partner of the
first adult. This weight might be different from the weight of a non-partner adult.
When including other adults who are not partners, we obtain a scale where adults,
once again, receive higher weights than children.

Further research is required to deepen our understanding of the reference
effects assessed in this paper and to investigate reference effects in the evaluation
of satisfaction with household income in general. A crucial aspect is the determi-
nation of the correct reference group. It may be possible, too, that income com-
parisons are carried out on a number of different levels, e.g. neighbors, colleagues,
or family members, which could have implications for the equivalence scale esti-
mates. Apart from interpersonal comparisons, it may also be relevant to consider
intertemporal comparisons with oneself to see if expectations or the adaptation
to household arrangements or incomes are important factors in the evaluation of
household income. Taking such aspects into account as well as investigating other
channels through which income satisfaction may be affected, could help to under-
stand even better what is actually being measured by equivalence scales derived
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from income satisfaction data. Given a normative agreement on what an equiva-
lence scale should capture, a better understanding of what determines income sat-
isfaction will be helpful for determining even more precise estimates of equivalence
weights.
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SUPPORTING INFORMATION

Additional supporting information may be found in the online version of
this article at the publisher’s web site:

Appendix 1. The role of relative income. formal analysis for the nonlinear
model

Appendix 2. Additional Tables

Table A1. Mean Income Satisfaction And Household Income, By Household
Type

Table A2. Mean Values Of Important Control Variables By Household Type

Table A3. Detailed Regression Results For Mincer Equations

Table A4. Correlation Between Differently Constructed Reference Income
Measures

Table A5. Binary Logit Regression Results—Linear Specification Including
Fixed Effects

© 2018 International Association for Research in Income and Wealth

770


https://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf
https://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf

