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Abstract
Whether couples pool their resources and behave like a unit or spend their income individually is crucial for social and tax 
policy. In this paper, I provide a test of the income pooling hypothesis using administrative cross-sectional survey data on 
expenditures and individual incomes of couple households in Germany. The test is performed within the quadratic almost 
ideal demand system framework, which allows for an endogenous expenditure budget and endogenous individual income 
contribution shares in an instrumental variables approach. Although perfect income pooling is broadly rejected, there are 
significant differences regarding the marital status, the presence of at least one child in the household and whether the 
household is located in a former West or East German federal state. Married and unmarried couples with children are closer 
to the acceptance of the hypothesis than couples without children. The approach allows to calculate justifiable differentials 
of the marginal tax rates within the household if income pooling is rejected.

Keywords  Income Pooling · Intra-Household Allocation · Income Taxation · QUAIDS

JEL Classification  D12 · D13 · H24 · J12

Introduction

Income pooling within the household means that the indi-
vidual consumption of each member does not depend on the 
individual income contributions to the household budget. 
Therefore, a shift in the income contribution share should 
not alter individual consumption—given that the house-
hold budget stays constant. Income pooling within couple 
households does not only have important implications for 
the consumer behavior and the intra-household labor supply 
allocation, but it also determines the needs and the equiva-
lence scale of the household. These issues may have con-
sequences for the design of social benefits and for poverty 
politics. But the presence or absence of income pooling is 
also relevant for income taxation. In Germany, married cou-
ples are treated as a single tax unit with joint assessment and 

the offsetting of income differences between spouses. This 
treatment implies perfect income pooling of the spouses and 
grants, in a progressive tax system, a lower average tax rate 
for the couple than individual tax assessment (in the pres-
ence of income differences between the spouses). In conse-
quence, marginal tax rates are also shared within the couple, 
which would be justified in terms of the ability-to-pay prin-
ciple of taxation (“Leistungsfähigkeitsprinzip”) in the pres-
ence of income pooling. If income pooling is violated, the 
marginal tax rate for the second earner would be too high, 
while it would be too low for the first earner, which would 
also excessively distort the individual leisure-consumption 
decision of both partners.

The research question is particularly relevant for Ger-
many, as the marginal net income surplus for the second 
earner (which is predominantly the woman) from additional 
labor supply is very low compared to other OECD coun-
tries (Becker, 2022). But many countries have similar joint 
taxation elements in their income tax assessment for mar-
ried couples, for example France, Poland and up to a certain 
income threshold also the United States. Other countries 
like Austria or Sweden switched more or less completely 
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to an individual tax assessment with the motivation of both 
labor market participation of women and individual income 
considerations. This topic has not yet been examined under 
an income pooling perspective but there is a large literature 
with respect to optimal labor supply conditions for married 
couples (e.g., Bick & Fuchs-Schündeln, 2017).

Income pooling in the theoretical economic framework 
means in its simplest form that the household faces a single 
utility function which is maximized by its members. This 
so-called “unitary” model (Becker, 1991) implies that total 
household budget is the relevant determinant for the indi-
vidual consumption in the household while the individual 
contribution shares to the household income do not mat-
ter. However, Browning et al. (2010) showed theoretically 
that local income pooling can even exist in non-cooperative 
household models, when both partners contribute to a public 
good. Therefore, it is an empirical question which type of 
household dominates in reality and to which extent income 
pooling exists.

Since expenditures are typically observed only on the 
household level in common household surveys, data on per-
sonally allocable consumption expenditures is rarely avail-
able. So, many studies testing the income pooling hypoth-
esis, also the one at hand, rely on expenditures on clothing 
and footwear (see Section “Literature Background”). These 
categories are often separately available for women, men 
and children in the data and can therefore be attributed to 
persons. Although the demand for clothing and footwear can 
only be a proxy for individual (private) consumption, a non-
zero marginal effect with respect to changes in individual’s 
income share of total household income would reject income 
pooling within the household in a model setting which also 
provides the demand for a composite (public) good. The 
limitation of the empirical results is that these expenditure 
categories account only for a small share of the consumption 
budget, on average 4.6 percent in the used data set. Endo-
geneity issues in this context and possible confounders that 
limit the explanatory power of clothing and footwear con-
sumption are discussed in this study.

On this basis, the paper contributes new evidence 
on testing the income pooling hypothesis for Germany 
with survey data on household expenditures within the 
framework of a Quadratic Almost Ideal Demand System 
(QUAIDS) (see Banks et al., 1997). The paper adds evi-
dence from structural demand system estimation applied 
to pooled data of the income and consumption survey 
for Germany (Einkommens-und Verbrauchsstichprobe, 
EVS) for the years 2008 and 2013. Endogeneity issues of 
the household budget and women’s income contribution 
share are handled in an instrumental variables setting. The 
analysis also tries to identify price effects despite lim-
ited price variation in the data. This structural consumer 
demand model setup also allows to calculate justified tax 

differentials for the individual marginal income tax rates in 
terms of deviations from income pooling within the house-
hold (in which case the tax differential would be zero). 
Under the assumption that the relative marginal deviation 
between the individual’s income effect from household’s 
income effect on individual consumption is the same for 
all private goods, the estimated effect on clothing and 
footwear consumption could be used to calculate the tax 
differential. However, as these commodities represent 
only a small share of the consumption budget, derived tax 
differentials for policy recommendations should be based 
on broader measures of individual consumption that also 
involve durable goods and intertemporal consumption 
decisions. Despite this highly relevant question for tax pol-
icy, this specific connection between the estimable degree 
of income pooling and taxation has not been addressed yet 
in the literature to the best of my knowledge. Additionally, 
heterogeneity in the effects regarding the marital status 
and the presence of children in the household, as well as 
between former East and West German federal states is 
examined.

Similar to former results in the literature, the income 
pooling hypothesis is broadly rejected, which implies a 
relationship between the individual income contribution 
share and individual consumption (Bourguignon et al., 1993; 
Lundberg et al., 1997; Phipps & Burton, 1998; Ward-Batts, 
2008). The magnitude of differences for married couples in 
the spouses’ income effects on individual consumption is 
in the range of the one found in Phipps and Burton (1998). 
However, I find significant differences regarding the marital 
status, the presence of at least one child in the household 
and whether the household is located in a former West or 
East German federal state. Married couples and couples 
with children are more closely related to the acceptance of 
the hypothesis than unmarried couples without children, 
a result that was previously only reported descriptively in 
a survey question study (Bonke & Uldall-Poulsen, 2007). 
Unmarried couples in former East German federal states 
are closer to income pooling than in former West German 
states. A negative effect of women’s income contribution 
on men’s clothing and footwear consumption is confirmed 
in all specifications, which in turn means a positive effects 
on women’s consumption and the composite good. While 
these results provide new insights to consumption behav-
ior in couple households, the external validity transferred 
to total consumption must be interpreted with caution given 
the mentioned assumptions.

Transferred to total consumption the findings would sug-
gest that the marginal tax rate differentials for couples with 
children should not be significantly different from zero, 
which means that joint tax assessment can be justified in 
terms of the ability-to-pay principle of taxation for these 
types of households. However, as the result is based only 
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on clothing and footwear consumption, its application to 
actual tax policy is limited. Further research using broader 
measures of individual consumption is therefore necessary.

Literature Background

There is a class of papers that uses structural household con-
sumption models to test the income pooling hypothesis with 
micro data. Bourguignon et al. (1993) tested the hypoth-
esis within a structural model of consumption functions on 
French survey data and rejected it. Browning et al. (1994) 
reject the unitary household model with Canadian survey 
data in a structural framework and identify a household shar-
ing rule of resources. They find that personal expenditures 
is significantly affected by the share of income a spouse 
contributes to total household income. Phipps and Bur-
ton (1998) test the pooling hypothesis in a demand system 
also with Canadian data and find mixed results for different 
expenditure data. Income pooling cannot be rejected e.g. 
for housing but on the other side, wives’ clothing consump-
tion increases more strongly with their personal income and 
wives are more likely to spend their income on childcare 
than husbands. Bütikofer and Gerfin (2017) find that the 
sharing rule is significantly influenced by the ratio of wife’s 
hourly wage relative to husband’s hourly wage.

The study of Lundberg et al. (1997) belongs to a class of 
papers that uses a policy change as natural experiment. A 
child allowance was transferred to wives in the UK starting 
in 1977. The authors find strong evidence of a shift toward 
greater expenditures on women’s and children’s clothing due 
to the reform which is not in line with the pooling hypoth-
esis. A more recent reform of child and working tax credits 
in 2003 in the UK was used by Fisher (2016) to analyze 
the effects on spending patterns. He finds significant posi-
tive effects on expenditures related to children. Ward-Batts 
(2008) combines a structural model with the exogenous vari-
ation of the UK reform in 1977 and confirms the findings 
of Lundberg et al.

Another strand in the literature uses survey questions that 
are directly related to pooling in the household. Bonke and 
Uldall-Poulsen (2007) exploit Danish survey data and find 
that most couples fully or partly pool their income. They 
also show that the probability of income pooling depends on 
several household characteristics as e.g. the duration of mar-
riage and the existence of children in the household. Bonke 
and Browning (2009a) use the same data and report that 
two-thirds of couple households answers that they pool their 
resources. However, a small part of them indicates incon-
sistency if other answers are taken into account. Bonke and 
Browning (2009b) show that the most important correlate 
with the relative financial satisfaction of women in couples 
is their income share of household income.

Intra-household allocation of resources is also examined 
in experimental settings. Attanasio and Lechene (2002) use 
a welfare program designed as a field experiment in Mexico, 
which transferred money to mothers, to look at the outcomes 
of the correspondents. They find that women gained more 
influence in the decision-making process of the household 
due to the shift of resources. Beblo and Beninger (2017) use 
experimental data on 95 German couples and conclude that 
the hypothesis is rejected for more than a half of the couples, 
also noting that couples with higher household income and 
higher education are more likely to pool their resources.

The link between income pooling and taxation has not yet 
been directly examined empirically in the literature to the 
best of my knowledge. Related studies are e.g. Büttner et al. 
(2019) who focused on how the intra-household income 
distribution affects tax planning of a married couple. They 
find that couples tend to resign from a tax-minimizing treat-
ment if it negatively affects the individual net income of the 
second earner (which is often the woman). There is also a 
vast indirectly related literature, which examines optimal 
income taxation for married couples but under the aspect of 
labor supply and time-allocation. An important result in this 
literature is the optimality of negative tax jointness, which 
means that the marginal tax rate of an individual should fall 
with its spouse’s income (e.g., Alesina et al., 2011; Gayle 
& Shephard, 2019).

Model and Empirical Strategy

An example for consistent income pooling within the 
household applies if one partner reduces working time for 
childcare, which reduces his or her income, while the other 
partner increases working time to compensate the income 
reduction. Individual consumption measured as expendi-
tures for goods and services solely consumed by one partner 
should not be affected by this shift in income contribution 
(given that preferences for the goods do not change, which 
also means that childcare expenditure should not change 
because of the shift). This general test is embedded in a 
structural household demand system, controlling for the total 
consumption budget, prices and taste shifters. Additionally, 
the model is extended to allow for endogeneity of the indi-
vidual income contribution share and the budget.

The Model

The structural framework for the test of the income pool-
ing hypothesis is the Quadratic Almost Ideal Demand Sys-
tem (QUAIDS) (see Banks et al., 1997). The QUAIDS is 
often used in the literature to model consumer demand with 
household data and is based on price-independent general-
ized logarithmic (PIGLOG) preferences with Engel curves 
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that are modeled as budget shares being a quadratic function 
of the log-budget.1 It has the advantage of a flexible underly-
ing utility function and allows imposing the restrictions of a 
consistent demand system like homogeneity and symmetry.

By applying PIGLOG preferences and separability, 
household’s decision over budget and demand can be theo-
retically modeled as a two-stage budgeting process (Deaton 
& Muellbauer, 1980). Therefore, household’s consumption 
decisions are made by setting the budget at the first stage 
and then consumption demand is chosen at the second stage. 
Household’s total labor supply, which is necessary to gen-
erate the consumption budget, is not modeled explicitly in 
this setting. Instead, education and wages of both partners 
determine the total budget and the individual contributions 
to it at the first stage. At the second stage, consumption 
demand respectively households’ preferences for each good 
are determined. This setting is econometrically modeled as 
an instrumental variables setting, where the second stage is 
the QUAIDS demand system. Endogeneity issues and the 
first stage is described in Subsection “Endogeneity”.

Introducing the demand system: For each i = 1,… ,N 
goods and the corresponding budget shares wi , the QUAIDS 
forms the following non-linear system of equations:

for i = 1, ..,N  goods and j = 1, ..,N  with consumption 
budget m , prices pi and price indices

The model allows computing budget and (un)compen-
sated price elasticities, as well as cross-price elasticities 
between different good prices. Although the system is non-
linear due to its price indices, it can be estimated easily using 
the method of the Iterated Linear Least Squares Estimator 
(ILLE) which imposes conditional linearity on the param-
eters (Blundell & Robin, 1999).2 Further explanatory vari-
ables that account as taste shifters for household consump-
tion like demographic characteristics can be added to the 
equations.

(1)

wi = �i +
∑

j

�ij ln pj + �i ln

[

m

a(p)

]

+
�i

b(p)

{

ln

[

m

a(p)

]}2

+ ui

a(p) = �0 +
∑

�i ln pi +
1

2

∑∑

�ij ln pi ln pj

b(p) =
∏

p
�i
i

Application

The test of the income pooling hypothesis is performed with 
administrative household microdata containing consump-
tion expenditures (see Section “Data and Descriptives”). 
The budget shares wi in the QUAIDS model are calculated 
by dividing the expenditures of consumption good i by the 
total consumption budget within each household. Expen-
ditures are in general observed on household level in the 
data and therefore not assignable to the individuals in couple 
households. The only expenditure categories which allow 
the assignment to individuals in the household are those for 
clothing and footwear. These categories are observed for 
adults by gender (explicitly for persons aged 14 or older) and 
additionally for children. Therefore, clothing and footwear 
consumption is the private good separately available for each 
partner, while all non-durable consumption will enter the 
model as the public good. Since clothing and footwear cat-
egories have only a small share in the consumption budget 
(see Section “Data and Descriptives”), this is a limitation of 
the analysis and the following policy implications. However, 
this limitation has been widely accepted in the literature as 
other personally assignable expenditures are typically not 
observed in classic consumption surveys (see e.g. Bour-
guignon et al., 1993; Browning et al., 1994; Lundberg et al., 
1997; Phipps & Burton, 1998; Ward-Batts, 2008; Bose-
Duker et al., 2021). Clothing and footwear consumption is 
therefore only a proxy for private consumption, but under 
the assumption that the deviation from household’s marginal 
income effect due to the individual marginal income effect is 
the same for all private goods, this allows to conclude about 
the degree of income pooling.

Note additionally that the preferences for the public good 
can vary between the partners. The marginal income effects 
in the model are always a results from mixed preferences in 
the household. The only additional assumption for the public 
good is, that both partners receive utility from all included 
goods, so that household’s utility is a weighted sum from 
individual utility functions. In general, aggregation of the 
included goods and services to a commodity group requires 
the assumption that preferences for them are weakly sepa-
rable or the generalized composite commodity theorem is 
fulfilled (Lewbel, 1996). In each case, under income pool-
ing, there should also be no effect of the individual income 
contribution on public good consumption.

Although the demand system can be modeled as 
detailed as the expenditure categories in the data allow, 
the underlying utility function with weakly separable pref-
erences makes it possible to aggregate the single goods 
to commodity groups. This attribute is useful to keep 
the estimation feasible by reducing the number of price 
effects in the model because of the general problem with 
small variation in prices, which occurs in demand system 

1  Ward-Batts (2008) also uses the QUAIDS to test the income pool-
ing hypothesis. The indirect utility function of PIGLOG preferences 
can be found for instance in Poi (2012).
2  The Stata routine “aidsills” by Lecocq & Robin (2015), which 
implements the Blundell & Robin (1999) estimator, is used in this 
paper to estimate the QUAIDS model.
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estimation on pooled cross-sectional data. As the focus 
is on testing the income pooling hypothesis, there is also 
no major objection to restrict the demand system to three 
commodity groups.

I use quarterly data from two survey years, 2008 and 
2013, which leaves the price variation to eight points in 
time. The aggregation of single expenditure categories 
to commodity groups features the attribute of computing 
Stone-Lewbel prices for the groups to increase the vari-
ation in prices (Lewbel, 1989). With the assumption of 
constant expenditure shares within a commodity group 
(implying Cobb–Douglas preferences in the group), the 
prices of the single goods are weighted with their expendi-
ture shares in the commodity group. Since these shares 
vary for every household, price variation increases with 
the use of Stone-Lewbel prices which enables to identify 
price effects despite the inclusion of quarterly and yearly 
time dummies in the estimation. However, the small vari-
ation over time remains a challenge for the estimation, 
especially if the commodity groups consist of only a few 
goods. As a results, the standard errors of the estimated 
price effects are expected to be rather high.

For the unambiguous assignment of the spending, the 
approach focuses on mixed-gender couple households with 
no further adults and uses the personal expenditures on 
clothing and footwear to test the hypothesis. To avoid a 
wrong assignment of clothing and footwear expenditures 
for older children in the household to the categories for 
adults, the sample is restricted to households with children 
aged below 14 (or without children).

The budget m therefore contains the spending on 
non-durable consumption including the expenditures 
on clothing and footwear of both partners. The share of 
gross income contributed by the woman to the house-
hold gross income is introduced as s . Accordingly, the 
share of income contributed by the man to the household 
income is 1 − s . Income can thereby stem from different 
income sources, not only labor but also transfers, pension 
income, business income and so on. If income is pooled 
and individual consumption only depends on the house-
hold budget, commodity prices and taste shifters but not 
on the individual income contribution, then the parameter 
on s should not be significantly different from zero. The 
variable can be added to the system of equations (1) in the 
same way as taste shifters and other control variables xk 
by entering equation (1) in:

The hypothesis is obviously rejected if �women ≠ 0 in 
the equation for women’s clothing and footwear. But as 
the adding-up restriction of demand systems is imposed in 

(2)�i = �i,0 +
∑

k

�i,kxk + �is

the estimation ( �women + �men + �composite = 0 ), this would in 
principle allow �women = 0 , while �men in the equation for 
men’s clothing and footwear and �composite in the compos-
ite good equation are different from zero. But this result 
would imply that household consumption patterns depend 
on the income contribution share of women, which would 
also reject the hypothesis and therefore has to be tested. 
The parameters �i measure therefore the deviation from 
perfect income pooling.

The demographic control variables consist of dummies 
for the number of children in the household, quartic polyno-
mials of age of both partners, a dummy for marriage, dum-
mies for agglomeration level of the place of residence, time 
dummies (quarter, year), dummies for the federal state and 
a dummy for owner-occupied housing.

Endogeneity

There are some potential sources of endogeneity in the 
model, which are addressed in an instrumental variables (IV) 
approach. A classic endogeneity issue in demand systems is 
related to the budget m , which stands in the denominator of 
the expenditure share on the left-hand side of the equations 
and depends on the consumption preferences. The common 
solution for this issue can be implemented by using the dis-
posable household income and its quadratic term as instru-
ments in a Two-Stage Least Square (2SLS) type of estimator 
for a system of equations (see e.g., Blundell & Robin, 1999). 
The basic idea follows the augmented regression framework. 
In the first stage, budget m is regressed on the exogenous 
control variables xk and the instruments. Then, the residuals 
of this regression are added to every equation in the system 
via (2) as additional control variables. Blundell and Robin 
(1999) show that under the assumption that the error term 
ui of (1) can be orthogonally decomposed into the residu-
als from stage one and a white noise term, the augmented 
regression estimator is identical to the 2SLS estimator. Since 
the assumption of exogenous labor supply within the house-
hold must be somehow relaxed in the approach at hand, the 
disposable income is not an appropriate instrument. Instead, 
the gross wages of both partners are assumed to be exog-
enous (given completely inelastic labor supply of the house-
hold) and taken as instruments. The specific modeling will 
be discussed later.

The exogeneity of the commodity prices may be chal-
lenged in an analysis like the one at hand. The small but 
existent time variation of the consumer prices used in the 
model stem from the years 2008 and 2013. There was 
a reform of the standard rate of value-added tax in Ger-
many in 2009, which affected many commodities includ-
ing the expenditures on clothing and footwear. The rate was 
increased by three percentage points from 16 to 19 percent, 
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which can be seen as an exogenous variation in prices given 
an elastic supply curve. Despite this, the prices can at least 
be seen as measured with error with regard to the individual 
facing them and the construction of Stone-Lewbel prices 
with constant within-group shares to increase price variation 
may introduce endogeneity and measurement error. How-
ever, Hoderlein and Mihaleva (2008) showed that the use 
of Stone-Lewbel prices provides precise and economically 
plausible results compared to the use of standard consumer 
prices in demand models.

Another potential endogenous regressor can be seen in 
the women’s share of income contribution s , as the prefer-
ences for clothing and footwear and therefore the household 
consumption pattern as a whole could affect the labor supply 
decision of the couple. For example, if women with strong 
preferences for clothing and footwear work more compared 
to their partners than women with lower preferences for 
these goods, the coefficient on the share of income contri-
bution would be upwards biased and reject the hypothesis 
although the household members pool their income. Thus, 
women’s income contribution is endogenous to the labor 
supply allocation of both partners, which in turn can be 
endogenous to consumer preferences.3 Another potential 
endogeneity issue stems from the matching of the couples. 
The preferences for clothing and footwear of partner A may 
influence the match with partner B, for example, because 
of partner B’s income. This could also distort the test on 
income pooling as the considered couples may systemati-
cally vary in their unobserved characteristics (see Lundberg 
et al., 1997).

The standard approach in household demand analy-
sis assumes separability between consumer demand and 
labor supply (e.g., Banks et al., 1997). This is also a use-
ful assumption in the type of literature, which examines the 
identification of the sharing rule—the shares of resources 
that are jointly or privately consumed in the household 
(e.g., Browning et al., 2013). Separability can be theoreti-
cally modeled as a two-stage budgeting process (Deaton & 
Muellbauer, 1980). I assume a constant labor supply of the 
household, but an endogenous distribution within the house-
hold. So, at the first stage, the within household labor supply 
decision is made, which determines leisure, non-durable and 
durable consumption of the household members (and sav-
ings, which are future consumption). At the second stage, 
non-durable consumption is allocated on goods and services. 
The separability assumption allows focusing on non-durable 

consumption and to treat the labor supply decision of the 
first stage independently. This assumption does not have to 
be relaxed in the analysis at hand to test the hypothesis. Total 
labor supply of couple households remains separable from 
consumption but the separability from the distribution of 
labor supply within couple households is relaxed. Therefore, 
it is needful to tackle the endogeneity issues linked to the 
share of gross income contributed by the woman s.

At the first stage, I estimate the two equations:

where X1 and X2 are vector-subsets of the exogenous vari-
ables, which also enters the demand system at the second 
stage in (2) . The vectors Z1 and Z2 are subsets of the instru-
mental variables (excluded in the demand system). Φ and Θ 
are parameter vectors.

In the first equation, women’s contribution share s 
depends on the subset of control variables X1 and the instru-
ments Z1 . The instruments in Z1 are dummies for the type 
of school graduation of the man and the woman, interaction 
terms between them, as well as dummies for the type of 
highest educational/vocational graduation of both partners 
and again their interactions.4 The idea here is that education 
is separable from the preferences for non-durable consump-
tion and can be left out in the demand system. However, 
it influences the share of income contribution ex-ante by 
bargaining position of the partners in the household labor 
supply decision and is also assumed to be correlated with the 
match of couples apart from preferences for consumption. 
The vector-subset X1 contains all exogenous variables of the 
demand system except for the marriage dummy, the dum-
mies for the number of children and the dummy for owner-
occupied housing. These variables are denoted as vector 
X2 and only appear in the second equation. The reason is 
that they are assumed to be potentially endogenous to the 
share of income contribution e.g. via the tax benefits of joint 
assessment of married couples in Germany if the share is far 
away from 0.5, which is also part of the research question 
and will be further examined in the heterogeneity analysis. 
Therefore, vector X2 only appears in the budget equation 
at the first stage as the variables are in principle important 
for attributes that influence the household income and ulti-
mately the consumption budget.

(3)s = Φ11X1 + Θ11Z1 + �1

ln(m) = Φ21X1 + Φ22X2 + Θ21Z1 + Θ22Z2 + �2

3  A collective household labor supply model that also incorporates 
consumer demand is examined theoretically for example in Blundell 
et al. (2005) and in Cherchye et al. (2012), who extend the former and 
apply it empirically. Applications within the QUAIDS framework that 
focus on environmentally relevant consumer goods can be found in 
West & Williams (2004) and Beznoska (2014).

4  Maitra & Ray (2006) also use the highest level of education to 
instrument the incomes of the household members to evaluate house-
hold expenditure allocation in South Africa.
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The instruments in Z2 are man’s and woman’s gross wages 
in logs, which are empirically derived from the data on indi-
vidual gross income and working time. A classic Heckman 
model (Heckman, 1979) is estimated separately for men 
and women to impute the wages.5 The wages are left out 
of the first equation because women’s income contribution 
share and the wages are all derived from the information 
on individual gross income, which creates a dependency by 
construction.

The two equations are overidentified as there are much 
more instruments than endogenous variables and can be esti-
mated by seemingly unrelated regressions (SUR) to have 
efficiently estimated standard errors for the F-tests of the 
instruments. The first stage can then be linked to the second 
stage, which is the demand system, in an augmented regres-
sion framework like the one used in Blundell and Robin 
(1999). Thus, the predicted residuals from (3) , �̂1 and �̂2, are 
included in (2) to account for the endogeneity of s and m . 
Tests on the exogeneity of s and m can be derived from the 
estimated coefficients on �̂1 and �̂2 in the demand system. 
This test on exogeneity is combined with a test for overiden-
tifying restrictions and Shea’s partial R2 to further check for 
the validity of the instruments.

Data and Descriptives

The model is estimated with two pooled cross-sections of 
data from the income and consumption survey for Germany 
(Einkommens-und Verbrauchsstichprobe, EVS) for the years 
2008 and 2013. This administrative data set is a representa-
tive sample of households in Germany containing detailed 
information on income and expenditures. Each survey year 
features about over 40,000 households. The households are 
observed for one quarter equally distributed over all four 
quarters and with quarterly income and expenditure infor-
mation. While consumption expenditures are only reported 
at the household level, income information is available indi-
vidually for every household member. Very rich households 
are not included in the data as it prevents households with 
a quarterly household net income of more than 18,000 euro 
per quarter to enter the sample. However, this should not 
have a great impact on the average marginal effects regard-
ing a consumption analysis.

As already described in the previous section, I focus 
on the demand analysis of non-durable consumption and 
explicitly the expenditures for clothing and footwear expen-
ditures, which are observed for women and men separately. 
Expenditures on durables are manually compiled from all 

goods and excluded from the budget m . The non-durable 
expenditures contain the categories food, drinks, tobacco, 
heating and electricity, mobility, articles of daily use, health 
expenditures, childcare, spending for leisure activities and 
other smaller items. Housing expenditures are also included 
and can either be actually paid rents without heating and 
electricity costs or imputed rents for owner-occupied houses 
and flats. The imputed rents are calculated by the German 
Federal Statistical Office (Statistisches Bundesamt) and 
already implemented in the EVS data sets.

Price data is supplemented to the survey data with official 
consumer price indices provided by the German Federal Sta-
tistical Office. While most expenditure categories in the EVS 
data refer to the two-digit and the four-digit price indices, 
especially the categories for men’s and women’s clothing 
and footwear are on a more disaggregated level but without 
an exact match in the available price data. I therefore use 
available ten-digit prices as proxies for these categories.6 
The monthly price indices are averaged over the quarter to 
fit the quarterly expenditure data. Afterwards, household-
specific Stone-Lewbel prices are constructed with the price 
data by weighting the prices with the respective expenditure 
shares for every commodity group to increase price variation 
(see previous section for details). There are eight points in 
time, which create price variation (quarterly data for two 
years). Additional regional price variation only comes from 
the prices for housing, which are differentiated available by 
federal states.

The basic sample of the analysis is restricted to mixed-
gender couple households (who declare in the data to be a 
couple) with exactly two adult persons and optionally chil-
dren below the age of 14. Additional criterion is the presence 
of income from occupation in the household from at least 
one partner. This restriction excludes the households from 
the analysis, which completely rely on transfer income. The 
reason is that these households could be systematically dif-
ferent in their preferences and consumption decision-making 
from households with at least one occupied partner. I end 
up with 29,461 households, 15,367 from the year 2008 and 
14,094 from the year 2013.

The existence of zero expenditures in households could 
potentially be seen as a data issue. In the crucial equations 
for clothing and footwear expenditures, the share of zeros 
is 6.9 percent for women, while it is 15.4 percent in the 

5  See Appendix A for detailed results of the estimated Heckman 
model and the distributions of imputed wages.

6  I use the prices for men’s trousers and women’s trousers as proxies 
for men’s clothing and women’s clothing, respectively. Revenue sta-
tistics for 2013 from data provider Statista suggest that expenditures 
for trousers are the most relevant expenditure group within clothing 
expenditures for men and women. For the price of men’s footwear, I 
use the price category “classic or casual shoes for men “. The respec-
tive price for women’s footwear is called “pumps or casual shoes for 
women “.
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equation for men and the composite good has no zero-expen-
ditures. A large share of zeros of the dependent variables 
because of a corner solution (zero consumption) can result in 
a biased estimation that can be fixed with a censored regres-
sion model. But in this case, the existence of zero expendi-
tures in clothing and footwear is rather a problem of errors 
in variables due to infrequency of purchase. Everybody 
purchase clothing sometime, but some individuals are not 
observed purchasing. So, if the error term in the IV approach 
of the demand system is uncorrelated with the explanatory 

variables, this measurement error in the dependent variable 
would yield an imprecise but still consistent estimate of the 
parameters.7

Table 1 shows the descriptives of the sample. The total 
budget of non-durable consumption expenditures is about 
2608 euro per month at the mean, which is 73.6 percent 
of total spending on consumption in the sample. The aver-
age gross income of the couple households is 4627 euro 
per month, of which the women’s contribution share is 34.2 
percent.

A women’s contribution share of zero is found in about 
ten percent of the households. In principle, this should not 
be a problem in the first stage of the 2SLS approach if there 
is sufficient correlation between s and the instruments. How-
ever, since the households with a women’s income contribu-
tion share of zero may systematically vary in their prefer-
ences for consumption, the model is also run solely with 
the sample, in which both partners work, to compare the 
estimated coefficients as a robustness check, which can be 
found in Appendix E.8

Results

The QUAIDS model is firstly estimated with the ILLE ignor-
ing endogeneity issues regarding the women’s income con-
tribution share s and the budget m . The results are discussed 
and compared to those of the 2SLS implementation in the 
augmented regression setting, which is presented secondly. 
Parameters of interest are, besides the one for s , the price 
and budget elasticities for the demand system, which can be 
derived from the estimated parameters.

Results for the QUAIDS Model (Neglecting 
Endogeneity)

Table 2 shows the result for the demand system by using the 
ILLE ignoring endogeneity issues and imposing homogene-
ity in prices. While budget effects are highly significant in 
all three equations, the price effects are only significant in 
the equations for women’s clothing and footwear and for the 
composite commodity group. Importantly, the coefficients 
�i for women’s income contribution share are significant 
in all equations with a positive sign for women’s clothing 
and footwear and a negative sign for both other commod-
ity groups. The system-wide joint test of the coefficients is 
also highly significant with a chi-squared statistic of 211 

Table 1   Sample descriptives

Expenditures and income in euro per month
Sources: EVS data 2008, 2013; own calculations

Variables Mean Standard Deviation

Budget 2,607.91 1,042.45
Budget (log) 7.80 0.37
Expenditures for the commodity 

groups
 Women’s clothing and footwear 77.31 84.96
 Men’s clothing and footwear 45.69 59.23
 Composite good 2,484.91 992.21

Budget shares
 Women’s clothing and footwear 0.029 0.027
 Men’s clothing and footwear 0.017 0.019
 Composite good 0.954 0.038

Prices
 Women’s clothing and footwear 100.03 3.74
 Men’s clothing and footwear 100.46 4.55
 Composite good 102.65 4.07

Income
 Couple’s gross income 4,626.62 2,331.98
 Women’s income contribution share 0.342 0.235

Selected control variables
 Women’s age 45.02 12.78
 Men’s age 47.89 13.15
 Married (dummy) 0.831 0.375
 Children in household (dummy) 0.360 0.480
 Number of children (below 

14 years)
0.612 0.922

 Owner occupied housing (dummy) 0.647 0.478
 Women’s wage per hour (log) 2.63 0.56
 Men’s wage per hour (log) 2.89 0.56
 Number of observations: 29.461

7  The problem should therefore be rather minor, which is also con-
firmed by comparing the results without correction with the estima-
tor for censored demand systems proposed by Shonkwiler & Yen 
(1999) in Appendix D. This also adds confidence to the assumption 
that the demand for clothing and footwear behaves more or less like 
other non-durable consumption, even though it can be seen as a semi-
durable good.

8  The expenditures for clothing and footwear may depend on the 
occupational status in case of specific jobs. Therefore, the sample 
is also restricted on households with a more similar income share 
of both partners limiting the variation from couple households with 
larger income differences and heterogenous jobs.
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(with two degrees of freedom because one equation must 
be dropped). This result implies a rejection of the income 
pooling hypothesis because a higher income contribution 
share of the woman means a higher consumption of women’s 
clothing and footwear and a lower consumption of men’s for 
a given household budget.

To classify the quantity of the effect, it can be evaluated at 
the mean of the expenditure shares. A switchover from zero 
income contribution to being the sole income earner would 
increase the expenditures on women’s clothing and footwear 

by 25 percent or nearly 20 euro per month. Simultaneously, 
consumption of men’s clothing and footwear drops by about 
19 percent and the composite good by 0.4 percent. So, the 
substitution happens mostly between the two private goods 
in this model.

Other control variables are left out in Table 2 but are 
included in all equations.9 Importantly, the controls for the 

Table 2   Estimation results for the demand system neglecting endogeneity

Standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and symmetry 
restrictions imposed
Sources: EVS data 2008, 2013; own calculations
*p < 0.05, **p < 0.01, ***p < 0.001

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

Price women’s clothing and footwear (log) − 0.0307* 0.0051 0.0255
(0.0148) (0.0109) (0.0208)

Price men’s clothing and footwear (log) 0.0051 − 0.0076 0.0024
(0.0148) (0.0109) (0.0209)

Price composite good (log) 0.0255** 0.0024 − 0.0280*
(0.0095) (0.0070) (0.0134)

Budget ( �) 0.0758*** 0.0385*** − 0.1142***
(0.0046) (0.0034) (0.0064)

Budget squared ( �) − 0.0097*** − 0.0048*** 0.0145***
(0.0007) (0.0005) (0.0010)

Women’s income contribution share ( �) 0.0073*** − 0.0032*** − 0.0042***
(0.0007) (0.0005) (0.0010)

 One child (baseline category: no children) − 0.0099*** − 0.0071*** 0.0170***
(0.0005) (0.0004) (0.0007)

 Two children − 0.0130*** − 0.0092*** 0.0222***
(0.0005) (0.0004) (0.0008)

 Three children − 0.0152*** − 0.0115*** 0.0268***
(0.0009) (0.0007) (0.0013)

 Four or more children − 0.0198*** − 0.0126*** 0.0323***
(0.0019) (0.0014) (0.0027)

 Married − 0.0013** − 0.0007* 0.0020**
(0.0005) (0.0003) (0.0007)

 Owner-occupied housing − 0.00306*** − 0.00222*** 0.00527***
(0.00036) (0.00027) (0.00051)

 Constant − 0.0066 − 0.0011 1.0077***
(0.0188) (0.0139) (0.0265)

Polynomials for the age of both partners, dummies of German citizenship, 
dummies for the federal state, level of agglomeration, quarter and survey 
year

Yes Yes Yes

N 29.461 29.461 29.461
R2 0.090 0.063 0.108
Test on joint significance of coefficients � , Chi2-statistic (p-value) 210.5 (0.000)

9  See Appendix B for the complete estimation results.
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presence of children show consistent signs in a way that more 
children in the household reduce the private consumption 
of both partners. A hint on the differences in preferences 
between married couples and unmarried couples is the sig-
nificant coefficient of the dummy for marriage. In this model, 
private consumption is lower for married couples, but fur-
ther heterogeneity is evaluated in Subsection “Heterogeneous 
Effects for Married Couples and the presence of Children”.

Price and budget elasticities of the demand system can 
also be derived from the estimated parameters of Table 2.10 
They are presented in Table 10 in the Appendix.

Results for the QUAIDS Model with Endogeneity

The model can be augmented by allowing for endogeneity of 
the women’s income contribution share and the expenditure 
budget. Following the approach presented in Section “Model 
and Empirical Strategy”, the two endogenous variables are 
regressed in a first-stage SUR model on the instruments. 
The predicted residuals from the first stage are subsequently 
inserted in the QUAIDS model.

The estimation results from the first stage are presented 
in Table 3. Since there are in total 48 dummies and interac-
tion terms of the instruments school graduation and high-
est educational/vocational graduation of both partners, the 
table is shortened by leaving out the results for the interac-
tion terms.11 Most instrumental dummies are clearly signifi-
cant, although an interpretation is not meaningful without 
the interaction effects. The wages, which only appear in the 
budget equation, are also strongly significant. The F-tests 
in both equations on joint significance of the instruments 
do not indicate a weak instruments problem. Additionally, 
Shea’s Partial R2 (Shea, 1997) for the women’s income con-
tribution share s is about 0.086 suggesting a properly high 
correlation with the instruments.

The test of the income pooling hypothesis in the demand 
system with endogenous regressors remains a significant 
rejection, although the effect of women’s income contribu-
tion share on women’s clothing and footwear consumption 
is smaller compared to the first model (Table 4). The direct 
effect from a shift in the contribution share from zero to 
one is now 17.4 percent more consumption compared to 25 

percent in the first model but still significant at the 5 per-
cent level. The coefficients are also still jointly significant 
at the 1 percent level in the system of equations. While the 
significant effect on the consumption of the composite good 
vanishes, the negative one on men’s clothing and footwear 
becomes even more negative inducing a strong rival relation-
ship between the two private goods.

However, the coefficients �i do not differ substantially 
from those of the first model. Accordingly, the test on exo-
geneity of women’s income contribution share, which is the 
test on the joint significance of the included residuals, is only 
significantly rejected at the 10 percent level with a p-value 
of 0.06. A somewhat different picture shows the test on exo-
geneity of the budget, which is strongly rejected.

The corresponding elasticities are presented in Table 5, 
where the dependent variables (quantities of demand) can 
be found in the lines and the columns refer to the exogenous 
variables (the budget and the prices). The budget elastici-
ties are highly significant in all equations indicating that the 
demand for clothing and footwear is budget elastic. They 
also vary significantly from those of the model without 
endogeneity (see Table 10 in the Appendix). In contrast to 
the parameters, the own-price elasticities have to be tested 
against the null of − 1, which would indicate an estimated 
own-price effect of zero and Cobb–Douglas preferences. The 
compensated own-price elasticities are consistently negative 
for all commodity groups with a high own-price elasticity 
for women’s footwear and clothing of − 2.0. Substitutional 
relationships are found between all goods, whereas signifi-
cant symmetric effects are only confirmed between women’s 
clothing and footwear and the composite good.12

Heterogeneous Effects for Married Couples 
and the Presence of Children

While the income pooling hypothesis is rejected by estimat-
ing one marginal effect for all couple households, there are 
still important questions left open regarding the heterogeneity 
in the household context. To deal with these questions, the 
model will be extended with interaction effects for married 
status and the presence of children in the household. Addi-
tionally, differences in the effects between the former East 
and West German federal states are explored. The under-
lying model is the augmented regression, which accounts 
for potential endogeneity and allows in principle for adding 
interaction terms without estimating a different first-stage 
equation.13 An important limitation of the sub-group results 

10  The formulas for the elasticities in the QUAIDS can be derived 
according to Banks et al. (1997) from the estimated parameters. The 
budget elasticities are obtained by �i = 1 +

�i
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is the marginal effect with respect to a change of price j and �ij is the 
Kronecker delta, which is 1 if i = j and 0 otherwise. The compensated 
price elasticities can be derived via Slutsky equation �c

ij
= �u

ij
+ �iwj.

11  See Appendix C for the complete estimation results.

12  Symmetry cannot be rejected at the 10 percent level in this model 
and is therefore imposed.
13  A different first-stage SUR model is only estimated if the con-
trol variables are changed. For example, the dummies for the federal 
states had to be excluded in the interaction model with a dummy for 
East Germany. Therefore, this was also done in the first stage to have 
an equivalent specification.
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Table 3   Estimation results for the simultaneous equation model (first stage)

Notes: Bootstrapped standard errors in parentheses
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Women’s income contribution 
share

Budget (log)

Price women’s clothing and footwear (log) − 0.094 (0.149) − 0.471* (0.199)
Price men’s clothing and footwear (log) − 0.119 (0.182) 0.442† (0.244)
Price composite good (log) − 0.103 (0.086) − 1.119*** (0.115)
Woman’s wage per hour (log) 0.098*** (0.003)
Man’s wage per hour (log) 0.167*** (0.004)
Baseline category: no school graduation (woman)
 Secondary school (woman) − 0.129* (0.065) − 0.099 (0.087)
 Intermediate school-leaving certificate (woman) − 0.055 (0.060) − 0.063 (0.081)
 Specialized A-levels (woman) − 0.025 (0.089) 0.157 (0.120)
 A-levels (woman) 0.068 (0.072) 0.060 (0.097)

Baseline category: no school graduation (man)
 Secondary school (man) − 0.030 (0.068) − 0.230* (0.092)
 Intermediate school-leaving certificate (man) 0.006 (0.072) 0.097 (0.097)
 Specialized A-levels (man) − 0.110 (0.092) − 0.088 (0.124)
 A-levels (man) 0.070 (0.086) 0.071 (0.116)

Baseline category: no vocational training (woman)
 Vocational training (woman) 0.081*** (0.015) 0.028 (0.020)
 Technician (woman) 0.059* (0.026) 0.033 (0.036)
 College (woman) 0.194*** (0.026) 0.168*** (0.035)
 University (woman) 0.156*** (0.022) 0.090** (0.029)

Baseline category: no vocational training (man)
 Vocational training (man) − 0.090*** (0.013) 0.026 (0.018)
 Technician (man) − 0.090*** (0.018) 0.033 (0.024)
 College (man) − 0.162*** (0.017) 0.123*** (0.023)
 University (man) − 0.173*** (0.019) 0.067** (0.026)
 German citizenship (man) − 0.079*** (0.009) 0.059*** (0.012)
 German citizenship (woman) 0.103*** (0.008) 0.113*** (0.011)
 One child (baseline category: no children) 0.068*** (0.006)
 Two children 0.144*** (0.006)
 Three children 0.198*** (0.010)
 Four or more children 0.246*** (0.021)
 Married − 0.004 (0.005)
 Owner-occupied housing 0.152*** (0.004)
 Constant 3.917*** (1.123) 10.249*** (1.511)

Interaction terms between the type of school graduation of both partners and 
between the type of highest educational graduation of both partners

Yes Yes

N 29.461 29.461
R2 0.168 0.393
F-statistic (p-value) 52.3 (0.000) 128.2 (0.000)
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appears regarding the interpretation. The differences must be 
interpreted rather descriptive than causal as the endogeneity 
of fertility choices, or the marital status is not addressed. So, 
if a couple gets a child, it does not necessarily change pooling 
behavior with the estimated coefficients. In general, different 

coefficients between the groups only signal different behavior 
but the groups could also differ before the event of a birth.14

Table 4   Estimation results for the demand system with endogenous budget and endogenous women’s income contribution share

Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and 
symmetry restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

Price women’s clothing and footwear (log) − 0.0427** − 0.0032 0.0459*
(0.0149) (0.0109) (0.0210)

Price men’s clothing and footwear (log) − 0.0032 − 0.0139 0.0171
(0.0150) (0.0111) (0.0212)

Price composite good (log) 0.0459*** 0.0171* − 0.0630***
(0.0099) (0.0073) (0.0141)

Budget ( �) 0.0834*** 0.0436*** − 0.1270***
(0.0047) (0.0034) (0.0066)

Budget squared ( �) − 0.0097*** − 0.0048*** 0.0146***
(0.0007) (0.0005) (0.0010)

Women’s income contribution share ( �) 0.0051* − 0.0070*** 0.0019
(0.0024) (0.0017) (0.0033)

 �̂
1
-Womens income contribution share 0.0026 0.0042* − 0.0068†

(0.0025) (0.0018) (0.0035)
 �̂

2
-Budget − 0.0091*** − 0.0062*** 0.0154***

(0.0011) (0.0008) (0.0016)
 One child (baseline category: no children) − 0.0102*** − 0.0073*** 0.0175***

(0.0005) (0.0004) (0.0007)
 Two children − 0.0139*** − 0.0098*** 0.0237***

(0.0005) (0.0004) (0.0008)
 Three children − 0.0166*** − 0.0125*** 0.0290***

(0.0009) (0.0007) (0.0013)
 Four or more children − 0.0214*** − 0.0137*** 0.0351***

(0.0019) (0.0014) (0.0027)
 Married − 0.0013** − 0.0007† 0.0020**

(0.0005) (0.0003) (0.0007)
 Owner-occupied housing − 0.0045*** − 0.0032*** 0.0077***

(0.0004) (0.0003) (0.0006)
 Constant 0.0068 0.0138 0.9794***

(0.0197) (0.0145) (0.0279)
Polynomials for the age of both partners, dummies of German citizenship, 

dummies for the federal state, level of agglomeration, quarter and survey 
year

Yes Yes Yes

N 29.461 29.461 29.461
Shea’s partial R2 between s and its instruments 0.086
Test on joint significance of coefficients of �̂

1
 , Chi2-statistic (p-value) 5.6 (0.061)

Test on joint significance of coefficients of �̂
2
 , Chi2-statistic (p-value) 91.4 (0.000)

Test on joint significance of coefficients of � , Chi2-statistic (p-value) 28.9 (0.000)

14  The interaction models could also be estimated with sub-sample 
analyses. However, the coefficients do not vary much.
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Four different interaction models are estimated with different 
specifications and presented in Table 6. The first model incor-
porates an interaction term for married couples allowing wom-
en’s income contribution to have varying effects for married 
and unmarried couples. The effects on both “private” goods 
are significantly higher for unmarried couples. This result is 
confirmed with the system-wide chi-squared test which has a 
much higher statistic for unmarried couples (main coefficient), 
although the hypothesis remains rejected for married ones 
(main coefficient and interaction effect combined). Married 
couples are thus nearer to the theoretical construct of pooling.

Interestingly, there are substantial differences between 
the former East and West German federal states. The effect 
on women’s clothing and footwear is smaller for unmar-
ried couples in East Germany compared to West Germany, 
while the effect on men’s clothing and footwear is much 
larger. Consequently, there is more substitution between the 
composite good and men’s private good. The test signalizes 
a less strong rejection in the East. However, the status of 
marriage reduces the effects in both regions bringing about 
a low chi-squared statistic.

A similar effect compared to the one found for married 
couples appears in the model with an interaction term for 
the presence of at least one child in the household (below 
14 years old). There is no effect left on women’s clothing and 
footwear consumption but a high effect on men’s. Without 
children the substitution happens almost exclusively between 
the private goods. But contrary to the model with a term for 
marriage, the expenditure shares of the private goods are both 
significantly lower with the presence of at least one child 
which indicates a large preference shift toward the composite 
commodity group. This is plausible because the expenditures 
on goods for children are contained in this group. However, it 
could be the case that all pure privately consumed goods for 
the adults are equally devaluated with the presence of chil-
dren, which means there is still explanatory power to the test 
indicating substitution between men’s consumption and the 

composite good dependent on women’s income contribution. 
The chi-squared statistic has a similarly low value as in the 
models with an interaction term for marriage.

The combination of marriage and the presence of at 
least one child confirms the found results. Interestingly, 
the constellation which is nearest to perfect income pool-
ing according to the chi-squared test is an unmarried couple 
with at least one child. Though, this result is mainly driven 
by higher standard errors, as the differences between this 
case and the combination with marriage are not significant.

The Link to the Taxation of Couple Households

The estimated parameters from the structural demand system 
on income pooling can be used to evaluate a justified dif-
ferential in the marginal income tax rates between the part-
ners. If income pooling is hurt, marginal tax rates should not 
be equal in terms of the ability-to-pay principle of taxation 
(“Leistungsfähigkeitsprinzip”). The marginal tax rate for the 
second earner would be too high, which would also distort 
the individual leisure-consumption decision. This follows 
from the fact that the second earner does not participate 
accordingly from an income increase of the first earner as 
what household’s utility function would suggest.

Under the assumption that parameters �i and �i measure 
household’s “true” income effects on consumption of the 
private goods and the public good under the assumption of 
perfect income pooling, the parameters �i measure its devia-
tions from this assumption. Under perfect income pooling, 
equitable income taxation with joint assessment yields a 
shared marginal tax rate. In this case, individual as well as 

Table 5   Estimated elasticities for the demand system with endogeneity

Notes: Standard errors in parentheses. Homogeneity and symmetry restrictions imposed. Elasticities evaluated at sample means. Own-price elas-
ticities tested against the null of – 1
Sources: EVS data 2008, 2013; own calculations
*p < 0.05, **p < 0.01, ***p < 0.001

Budget elasticity Uncompensated price elasticity Change in the 
price of…

Compensated price elasticity Change in the price 
of…

(1) (2) (3) (1) (2) (3)

Women’s clothing 
and footwear (1)

1.72*** (0.035) − 2.06* (0.494) 0.09 (0.500) 0.24 (0.317) − 2.00* (0.494) 0.12 (0.500) 1.89*** (0.324)

Men’s clothing and 
footwear (2)

1.73*** (0.049) 0.15 (0.618) − 1.61 (0.626) − 0.27 (0.397) 0.20 (0.618) − 1.58 (0.626) 1.38*** (0.405)

Composite good (3) 0.96*** (0.002) 0.03 (0.022) 0.01 (0.022) − 1.000 (0.014) 0.06** (0.022) 0.03 (0.022) − 0.09*** (0.014)
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Table 6   Heterogeneous effects for married couples and the presence of children

Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and 
symmetry restrictions imposed. The right column contains p-values of the chi-squared test
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Dependent variables: Expenditure shares
Women’s clothing and 
footwear

Men’s clothing and footwear Composite good Chi2-statistic on 
system significance

Interaction with Married dummy
 Women’s income contribution share s 0.0121*** − 0.0096*** − 0.0025 55.2, 0.000

(0.0029) (0.0021) (0.0041)
 Interaction effect: Married × s − 0.0083*** 0.0031* 0.0052† 21.9, 0.000

(0.0019) (0.0014) (0.0027) (Combined effect)
 Married 0.0022* − 0.0020** − 0.0002 19.1, 0.000

(0.0010) (0.0007) (0.0013)
Interactions with Married and East Germany dummies
 Women’s income contribution share s 0.0140*** − 0.0076*** − 0.0064 45.8, 0.000

(0.0031) (0.0023) (0.0043)
 Interaction effect: Married × s − 0.0115*** 0.0006 0.0109*** 21.1, 0.000

(0.0023) (0.0017) (0.0032) (Combined effect)
 Interaction effect: East Germany × s − 0.0084* − 0.0074* 0.0158** 34.9, 0.000

(0.0040) (0.0029) (0.0057) (Combined effect)
 Int. effect: East Germany × Married × s 0.0112** 0.0087** − 0.0199** 17.9, 0.000

(0.0043) (0.0032) (0.0061) (Combined effect)
 Married 0.0028* − 0.0015† − 0.0012 14.1, 0.001

(0.0011) (0.0008) (0.0016)
 East Germany 0.0039* 0.0031* − 0.0070* 6.3, 0.038

(0.0020) (0.0014) (0.0028)
 Int. effect: East Germany × Married − 0.0023 − 0.0019 0.0042 2.1, 0.352

(0.0021) (0.0015) (0.0030)
Interaction with At least one child in the household dummy
 Women’s income contribution share s 0.0073** − 0.0065*** − 0.0008 33.1, 0.000

(0.0024) (0.0018) (0.0034)
 Interaction effect: At least one child × s − 0.0071*** − 0.0014 0.0086*** 20.1, 0.000

(0.0014) (0.0010) (0.0020) (Combined effect)
 At least one child − 0.0077*** − 0.0068*** 0.0144*** 218.3, 0.000

(0.0007) (0.0005) (0.0010)
Interactions with Married and At least one child in the household dummies
 Women’s income contribution share s 0.0139*** − 0.0109*** − 0.0030 64.0, 0.000

(0.0031) (0.0022) (0.0043)
 Interaction effect: At least one child × s − 0.0104* 0.0021 0.0083 10.3, 0.006

(0.0043) (0.0032) (0.0061) (Combined effect)
 Interaction effect: Married × s − 0.0081*** 0.0051** 0.0030 23.2, 0.000

(0.0023) (0.0017) (0.0032) (Combined effect)
 Int. effect: At least one child × Married × s 0.0045 − 0.0038 − 0.0007 17.1, 0.000

(0.0046) (0.0034) (0.0064) (Combined effect)
 At least one child − 0.0073*** − 0.0102*** 0.0174*** 53.5, 0.000

(0.0019) (0.0014) (0.0027)
 Married 0.0017 − 0.0037*** 0.0020 26.9, 0.000

(0.0012) (0.0009) (0.0017)
 Int. effect: At least one child × Married − 0.0005 0.0041** − 0.0036 9.0, 0.011

(0.0020) (0.0015) (0.0029)
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composite good consumption does not depend on who con-
tributed to the household income but only on the aggregate. 
If budget m = (yW + yM)(1 − t) , where yW is woman’s gross 
income, yM is the man’s gross income and t  is the average 
tax rate, then the marginal effect of one more euro of wom-
an’s income on expenditure for good i in the QUAIDS is15:

If income pooling does not hold, then expression (4) 
applied for woman’s private good becomes:

Note that sM is men’s share of gross income and coeffi-
cient �W is here the marginal effect of the woman’s income 
share in the demand equation for women’s private consump-
tion. The marginal effect of one more euro of man’s income 
on the expenditure of woman’s private good would just be:

So, parameter � represents the wedge in the marginal pro-
pensity to consume between the partners compared to the 
unitary model with perfect income pooling. The justifiable 
relative differential in marginal income tax rate can then be 
calculated in the two private-good-equations by dividing the 
estimated values �̂i with i ∈ W,M by the respective marginal 
income effects given the income pooling assumption, which 
can be derived from Eq. (4). Given �̂W ≠ −�̂M , there is also 
a distortion of the contribution to the composite (public) good 
compared to the situation with income pooling, which could 
also be targeted instead of the distortion of private good. 
This distortion is expected to be reduced with the respec-
tive tax differentials concerning the private goods but does 
not necessarily have to disappear. However, firstly, since the 
composite good is no pure public good, this measure is less 
precise in detecting a violation of income pooling. Secondly, 
the assumed policy goal in this context is only an equitable 
taxation in terms of the ability-to-pay principle, thus further 
violations of income pooling are not policy relevant.16

A positive and significant �̂W would request a lower mar-
ginal tax rate for the woman compared to the shared tax rate 

(4)
�piqi
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= �i + wi with�i = �i +

2�i
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ln

(
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)
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because of the on average lower individual gross income 
of women. This would yield a reallocation of the leisure-
consumption decisions of both partners within the household 
(total labor supply remains unchanged per assumption).17 
If this adjustment of the individual marginal tax rates also 
results in a lower average tax for the second earner and a 
higher one for the first earner, it would imply an external 
redistributional effect that has also consequences for the 
intra-household allocation of resources.

The correspondent tax differentials for the estimated 
coefficients of the analysis can be found in Appendix F. 
Accordingly to the heterogeneous effects found in the pre-
vious section, the findings would suggest that the marginal 
tax rate differentials for couples with children should not 
be significantly different from zero, which means that joint 
tax assessment can be justified in terms of the ability-to-pay 
principle of taxation for these types of households. How-
ever, as clothing and footwear consumption represents only 
a small share of total private consumption, it serves only 
as proxy for the latter. Therefore, policy recommendations 
based on the estimated parameters in this analysis have limi-
tations. Further research using broader measures of private 
consumption that also involve intertemporal consumption 
decisions is necessary.

Conclusion

The validity of the income pooling hypothesis has important 
implications for social and tax policy as well as for inequal-
ity research. In this paper, I provide a test of the income 
pooling hypothesis using administrative cross-sectional sur-
vey data on German couple households. I use information 
on expenditures and individual incomes to test the hypoth-
esis in a structural consumer demand system. While most 
expenditures are only observed at the household level in the 
survey, expenditures on clothing and footwear are separately 
available for women and men and can be taken as proxies for 
individual consumption within the couple household. The 
limitation is that these expenditure categories account only 
for a small share of the consumption budget, on average 4.6 
percent in the used data set.

According to the hypothesis, household consumption 
decisions should only depend on the household budget, 
prices and taste shifters. The individual income contribution 
share should therefore have no effect on consumption pat-
terns, which can be tested within the framework of a Quad-
ratic Almost Ideal Demand System (QUAIDS). I expand 
the model by controlling for endogeneity of the expenditure 

16  This perspective could alter if family policy is concerned, as 
expenditures for children are contained in the composite good.

17  Since total labor supply of the household is not explicitly modelled 
in this approach, this is a potential limitation of the results.

15  This holds under the assumptions that savings and durable con-
sumption are separable and the derivative of the average tax rate with 
respect to income is zero. The latter is obviously not true with pro-
gressive marginal tax rates, but the effect is expected to be neglecta-
ble and therefore left out for simplification.
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budget and the individual income contribution shares in an 
instrumental variables approach. Additionally, heterogenous 
effects are evaluated according to household attributes.

Although the hypothesis is broadly rejected, which 
implies a relationship between the individual income con-
tribution share and individual consumption, there are sig-
nificant differences regarding the marital status, the pres-
ence of at least one child in the household and whether the 
household is located in a former West or East German fed-
eral state. Married couples and couples with children are 
more closely related to the acceptance of the hypothesis than 
unmarried couples without children. Unmarried couples in 
former East German federal states are closer to income pool-
ing than in former West German states. A negative effect of 
women’s income contribution on men’s clothing and foot-
wear consumption is confirmed in all specifications, which 
in turn means a positive effects on women’s consumption 
and the composite good.

The approach in principle allows to calculate tax dif-
ferentials for the individual marginal income tax rates 
accounting for the distortion of the private good consump-
tion. The findings would suggest that the marginal tax rate 
differentials for couples with children should not be sig-
nificantly different from zero, which means that joint tax 
assessment can be justified in terms of the ability-to-pay 
principle of taxation for these types of households. How-
ever, as the result is based only on clothing and footwear 

consumption, its application to actual tax policy is limited. 
Further research using broader measures of individual con-
sumption is therefore necessary.

Appendix A

The wages for women and men are used in the first stage 
of the instrumental variables approach. Since the wages are 
not observed for those that are not working, they have to 
be imputed to estimate the model on all observations in the 
sample. For this purpose, a classic Heckman model is esti-
mated for women and men separately to impute wages for the 
missing cases. The underlying sample of couple households 
is the same as the one for the demand system estimation. 
The sample size varies between men and women because the 
samples are restricted to persons below the age of 65 years.

Figures 1 and 2 show the distribution of observed and 
imputed hourly wages for women and men. The distributions 
of imputed wages are left skewed compared to the observed 
ones for both men and women. For men, the combined distri-
bution from observed and imputed wages varies only slightly 
from the observed one because only 5938 observations from 
27,950 get an imputed value. The imputation rate is higher 
for women, for whom the wage is missing in 11,831 observa-
tions out of 31,260. Therefore, the combined wage distribu-
tion moves somewhat more to the left (Tables 7 and 8).

Fig. 1   Observed versus imputed 
distribution of women’s hourly 
wages. Kernel density estima-
tion. Distribution of imputed 
wages for those with missing 
observed wages. Sources: EVS 
data 2008, 2013; own calcula-
tions
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Table 7   Estimation results of the Heckman wage equation: Women

Log Wage per hour Work = 1

Age 0.06189*** (0.01211) 0.09793 (0.15118)
Age squared − 0.00050*** (0.00014) − 0.00448 (0.00550)
Age cubic 0.00011 (0.00009)
Age quartic − 0.00000** (0.00000)
Partner’s age 0.00562 (0.00759)
Partner’s age squared − 0.00013† (0.00007)
Baseline category: no vocational training
 Vocational training (2) 0.58934* (0.24270) 0.15086† (0.08512)
 Technician (3) 0.65796* (0.31513) 0.01815 (0.15085)
 College (4) 0.43722 (0.30037) 0.81753*** (0.18008)
 University (5) 0.08044 (0.29231) 0.37141** (0.13057)

Interaction terms
 Interaction: Vocational training × age − 0.01201 (0.01260)
 Interaction: Technician × age − 0.01471 (0.01555)
 Interaction: College × age − 0.00087 (0.01519)
 Interaction: University × age 0.01970 (0.01483)
 Interaction: Vocational training × age squared 0.00005 (0.00015)
 Interaction: Technician × age squared 0.00011 (0.00018)
 Interaction: College × age squared − 0.00002 (0.00018)
 Interaction: University × age squared − 0.00022 (0.00017)

Baseline category: partner has no vocational training
 Partner’s graduation: Vocational training (2) − 0.05971 (0.07541)
 Partner’s graduation: Technician (3) − 0.04921 (0.10751)
 Partner’s graduation: College (4) 0.04234 (0.10368)
 Partner’s graduation: University (5) 0.12450 (0.11685)

Fig. 2   Observed versus imputed 
distribution of men’s hourly 
wages. Kernel density estima-
tion. Distribution of imputed 
wages for those with missing 
observed wages. Sources: EVS 
data 2008, 2013; own calcula-
tions
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Table 7   (continued)

Log Wage per hour Work = 1

Interaction terms
 Interaction educational graduation 2 (own) × 2 (partner) 0.24223* (0.09498)
 Interaction educational graduation 2 × 3 0.24185† (0.12386)
 Interaction educational graduation 2 × 4 0.13018 (0.12091)
 Interaction educational graduation 2 × 5 − 0.00339 (0.13454)
 Interaction educational graduation 3 × 2 0.62338*** (0.16047)
 Interaction educational graduation 3 × 3 0.57513*** (0.17778)
 Interaction educational graduation 3 × 4 0.42714* (0.17941)
 Interaction educational graduation 3 × 5 0.30978 (0.18852)
 Interaction educational graduation 4 × 2 0.03282 (0.19034)
 Interaction educational graduation 4 × 3 0.14430 (0.21149)
 Interaction educational graduation 4 × 4 − 0.16620 (0.20127)
 Interaction educational graduation 4 × 5 − 0.31622 (0.21066)
 Interaction educational graduation 5 × 2 0.21249 (0.14565)
 Interaction educational graduation 5 × 3 0.28633* (0.17237)
 Interaction educational graduation 5 × 4 0.19310 (0.16231)
 Interaction educational graduation 5 × 5 0.08174 (0.16619)
 German citizenship 0.05153 (0.03356) 0.59728*** (0.04746)
 Partner has German citizenship − 0.02569 (0.05573)
 Married (baseline category: single) − 0.03672* (0.01587) − 0.29201*** (0.03151)
 Widowed − 0.06036 (0.07458) − 0.41168*** (0.11547)
 Divorced − 0.06045* (0.03027) − 0.13179* (0.05932)
 Permanently separated − 0.17778* (0.07407) 0.29775* (0.17948)
 East Germany − 0.18964*** (0.03462) 0.23317*** (0.06077)

Baseline category: population < 5000
 Population between 5,000 and 20,000 0.04916*** (0.01432) 0.03000 (0.02455)
 Population between 20,000 and 100,000 0.05697*** (0.01488) 0.02177 (0.02566)
 Population over 100,000 0.07945*** (0.01618) 0.03745 (0.02818)
 Student 0.04225 (0.05127) − 1.66974*** (0.05905)
 Civil servant 0.10634*** (0.01485)
 One child (baseline category: no children) − 0.63297*** (0.02797)
 Two children − 0.79272*** (0.02925)
 Three children − 1.26564*** (0.04592)
 Four or more children − 1.47939*** (0.09707)
 Constant 0.96547*** (0.23956) − 1.05446 (1.50307)

Dummies for the federal state, quarter and year Yes Yes
Observations 31.260
Selected 19.429
Nonselected 11.831
Lambda − 0.38597*** (0.02491)

Standard errors in parentheses
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 8   Estimation results of the Heckman wage equation: Men

Log Wage per hour Work = 1

Age 0.08111*** (0.01127) 1.45959*** (0.20562)
Age squared − 0.00087*** (0.00014) − 0.05801*** (0.00734)
Age cubic 0.00098*** (0.00011)
Age quartic − 0.00001*** (0.00000)
Partner’s age 0.00879 (0.01003)
Partner’s age squared − 0.00016 (0.00011)
Baseline category: no vocational training
 Vocational training (2) 0.60998** (0.22967) 0.25738*** (0.08319)
 Technician (3) 0.58928* (0.28047) 0.11924 (0.12145)
 College (4) 0.73314** (0.25665) 0.65054*** (0.12519)
 University (5) 0.16217 (0.26030) 0.48295*** (0.13400)

Interaction terms
 Interaction: Vocational training × age − 0.01227 (0.01166)
 Interaction: Technician × age − 0.00104 (0.01365)
 Interaction: College × age − 0.00430 (0.01276)
 Interaction: University × age 0.02412† (0.01290)
 Interaction: Vocational training × age squared 0.00010 (0.00014)
 Interaction: Technician × age squared − 0.00006 (0.00016)
 Interaction: College × age squared 0.00005 (0.00015)
 Interaction: University × age squared − 0.00024 (0.00015)

Baseline category: partner has no vocational training
 Partner’s graduation: Vocational training (2) 0.07127 (0.09212)
 Partner’s graduation: Technician (3) 0.16231 (0.16752)
 Partner’s graduation: College (4) − 0.04199 (0.16293)
 Partner’s graduation: University (5) 0.23993† (0.13764)

Interaction terms
 Interaction educational graduation 2 (own) × 2 (partner) 0.16175 (0.10458)
 Interaction educational graduation 2 × 3 0.13729 (0.17883)
 Interaction educational graduation 2 × 4 0.33672† (0.17727)
 Interaction educational graduation 2 × 5 − 0.08784 (0.15557)
 Interaction educational graduation 3 × 2 0.30183* (0.13940)
 Interaction educational graduation 3 × 3 0.22471 (0.19962)
 Interaction educational graduation 3 × 4 0.46965* (0.20546)
 Interaction educational graduation 3 × 5 0.05474 (0.18783)
 Interaction educational graduation 4 × 2 0.00523 (0.14366)
 Interaction educational graduation 4 × 3 − 0.13876 (0.20839)
 Interaction educational graduation 4 × 4 0.24727 (0.20028)
 Interaction educational graduation 4 × 5 − 0.35416† (0.18346)
 Interaction educational graduation 5 × 2 0.12427 (0.15439)
 Interaction educational graduation 5 × 3 0.12369 (0.21558)
 Interaction educational graduation 5 × 4 0.31263 (0.20862)
 Interaction educational graduation 5 × 5 − 0.07990 (0.18355)
 German citizenship 0.19657*** (0.02489) 0.44816*** (0.05983)
 Partner has German citizenship 0.15327** (0.05671)
 Married (baseline category: single) 0.07515*** (0.01036) 0.13149*** (0.03523)
 Widowed − 0.38595*** (0.11491) − 0.16545 (0.23720)
 Divorced − 0.06948*** (0.02201) − 0.07127 (0.06066)
 Permanently separated 0.03579 (0.05815) 0.05902 (0.15817)
 East Germany − 0.24787*** (0.02556) − 0.02326 (0.07392)

Baseline category: population < 5000
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Appendix B
See Tables 9 and 10.

Table 8   (continued)

Log Wage per hour Work = 1

 Population between 5,000 and 20,000 0.03407*** (0.01038) 0.06368* (0.02955)
 Population between 20,000 and 100,000 0.03976*** (0.01084) 0.06067* (0.03066)
 Population over 100,000 0.03159*** (0.01178) − 0.01317 (0.03346)
 Student − 0.64078*** (0.05072) − 1.98636*** (0.06914)
 Civil servant − 0.05653*** (0.00960)
 One child (baseline category: no children) − 0.07814* (0.03275)
 Two children − 0.03939 (0.03484)
 Three children − 0.21018*** (0.05655)
 Four or more children − 0.35377*** (0.11213)
 Constant 0.39361† (0.22616) − 13.09894*** (2.09765)

Dummies for the federal state, quarter and year Yes Yes
Observations 27.950
Selected 22.012
Nonselected 5.938
Lambda 0.111*** (0.03559)

Standard errors in parentheses
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Table 9   Estimation results for the demand system without endogeneity

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

Price women’s clothing and footwear (log) − 0.0307* 0.0051 0.0255
(0.0148) (0.0109) (0.0208)

Price men’s clothing and footwear (log) 0.0051 − 0.0076 0.0024
(0.0148) (0.0109) (0.0209)

Price composite good (log) 0.0255** 0.0024 − 0.0280*
(0.0095) (0.0070) (0.0134)

Budget ( �) 0.0758*** 0.0385*** − 0.1142***
(0.0046) (0.0034) (0.0064)

Budget squared ( �) − 0.0097*** − 0.0048*** 0.0145***
(0.0007) (0.0005) (0.0010)

Woman’s income contribution share ( �) 0.0073*** − 0.0032*** − 0.0042***
(0.0007) (0.0005) (0.0010)

One child (baseline category: no children) − 0.0099*** − 0.0071*** 0.0170***
(0.0005) (0.0004) (0.0007)

Two children − 0.0130*** − 0.0092*** 0.0222***
(0.0005) (0.0004) (0.0008)

Three children − 0.0152*** − 0.0115*** 0.0268***
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Table 9   (continued)

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

(0.0009) (0.0007) (0.0013)
Four or more children − 0.0198*** − 0.0126*** 0.0323***

(0.0019) (0.0014) (0.0027)
Married − 0.0013** − 0.0007* 0.0020**

(0.0005) (0.0003) (0.0007)
Woman’s age − 0.0052** − 0.0006 0.0057*

(0.0018) (0.0013) (0.0026)
Woman’s age squared 0.0002** 0.0000 − 0.0002*

(0.0001) (0.0000) (0.0001)
Woman’s age cubic − 0.0000** − 0.0000 0.0000*

(0.0000) (0.0000) (0.0000)
Woman’s age quartic 0.0000* 0.0000 − 0.0000*

(0.0000) (0.0000) (0.0000)
Man’s age − 0.0031† − 0.0030* 0.0061*

(0.0019) (0.0014) (0.0026)
Man’s age squared 0.0001 0.0001† − 0.0001†

(0.0001) (0.0000) (0.0001)
Man’s age cubic − 0.0000 − 0.0000 0.0000

(0.0000) (0.0000) (0.0000)
Man’s age quartic 0.0000 0.0000 − 0.0000

(0.0000) (0.0000) (0.0000)
Man German citizenship 0.0000 0.0004 − 0.0005

(0.0009) (0.0007) (0.0013)
Woman German citizenship 0.0003 − 0.0005 0.0002

(0.0011) (0.0008) (0.0015)
Owner-occupied housing − 0.0031*** − 0.0022*** 0.0053***

(0.0004) (0.0003) (0.0005)
Year 2013 (baseline category: year 2008) 0.0016*** 0.0010*** − 0.0026***

(0.0004) (0.0003) (0.0006)
2nd quarter (baseline category: 1st quarter) 0.0027*** 0.0005 − 0.0032***

(0.0005) (0.0003) (0.0006)
3rd quarter 0.0008† 0.0001 − 0.0009

(0.0004) (0.0003) (0.0006)
4th quarter 0.0045*** 0.0032*** − 0.0077***

(0.0005) (0.0004) (0.0007)
Constant − 0.0066 − 0.0011 1.0077***

(0.0188) (0.0139) (0.0265)
Dummies for the federal state and level of agglomeration Yes Yes Yes
N 29.461 29.461 29.461
R2 0.090 0.063 0.108
Test on joint significance of coefficients α , Chi2-statistic (p-value) 210.5 (0.000)

Standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and symmetry 
restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001



	 Journal of Family and Economic Issues

1 3

Appendix C
See Tables 11 and 12.

Table 10   Estimated elasticities for the demand system without endogeneity

Standard errors in parentheses. Homogeneity and symmetry restrictions imposed. Elasticities evaluated at sample means. Own-price elasticities 
tested against the null of − 1
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Budget elasticity Uncompensated price elasticity Change in the 
price of…

Compensated price elasticity Change in the price 
of…

(1) (2) (3) (1) (2) (3)

Women’s clothing and 
footwear (1)

1.48*** (0.017) − 1.72 (0.493) 0.32 (0.495) − 0.08 (0.312) − 1.68 (0.492) 0.35 (0.495) 1.33*** (0.314)

Men’s clothing and 
footwear (2)

1.45*** (0.025) − 0.55 (0.615) − 1.30 (0.618) − 0.70† (0.392) − 0.59 (0.615) − 1.27 (0.618) 0.68† (0.392)

Composite good (3) 0.98*** (0.001) 0.01 (0.022) − 0.01 (0.022) − 0.98 (0.014) 0.04† (0.022) 0.01 (0.022) − 0.06*** (0.014)

Table 11   Estimation results for 
the first-stage-SUR model

Women’s income contri-
bution share

Budget (log)

Price women’s clothing and footwear (log) − 0.094 (0.149) − 0.471* (0.199)
Price men’s clothing and footwear (log) − 0.119 (0.182) 0.442† (0.244)
Price composite good (log) − 0.103 (0.086) − 1.119*** (0.115)
Woman’s wage per hour (log) 0.098*** (0.003)
Man’s wage per hour (log) 0.167*** (0.004)
Baseline category: no school graduation (woman)
 Secondary school—2 (woman) − 0.129* (0.065) − 0.099 (0.087)
 Intermediate school-leaving certificate—3 (woman) − 0.055 (0.060) − 0.063 (0.081)
 Specialized A-levels—4 (woman) − 0.025 (0.089) 0.157 (0.120)
 A-levels—5 (woman) 0.068 (0.072) 0.060 (0.097)

Baseline category: no school graduation (man)
 Secondary school—2 (man) − 0.030 (0.068) − 0.230* (0.092)
 Intermediate school-leaving certificate—3 (man) 0.006 (0.072) 0.097 (0.097)
 Specialized A-levels—4 (man) − 0.110 (0.092) − 0.088 (0.124)
 A-levels—5 (man) 0.070 (0.086) 0.071 (0.116)

Interaction terms
 Interaction school graduation 2 (woman) × 2 (man) 0.114 (0.078) 0.270* (0.105)
 Interaction school graduation 2 × 3 0.058 (0.082) 0.012 (0.110)
 Interaction school graduation 2 × 4 0.193† (0.100) 0.226† (0.135)
 Interaction school graduation 2 × 5 0.020 (0.094) 0.087 (0.127)
 Interaction school graduation 3 × 2 0.091 (0.075) 0.286** (0.100)
 Interaction school graduation 3 × 3 0.038 (0.078) − 0.000 (0.105)
 Interaction school graduation 3 × 4 0.164† (0.097) 0.195 (0.131)
 Interaction school graduation 3 × 5 − 0.014 (0.091) 0.069 (0.123)
 Interaction school graduation 4 × 2 0.074 (0.100) 0.113 (0.134)
 Interaction school graduation 4 × 3 0.033 (0.102) − 0.175 (0.137)
 Interaction school graduation 4 × 4 0.146 (0.118) − 0.018 (0.158)
 Interaction school graduation 4 × 5 − 0.035 (0.113) − 0.148 (0.151)
 Interaction school graduation 5 × 2 − 0.003 (0.085) 0.217† (0.114)
 Interaction school graduation 5 × 3 − 0.062 (0.088) − 0.070 (0.118)
 Interaction school graduation 5 × 4 0.050 (0.105) 0.112 (0.141)
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Bootstrapped standard errors in parentheses
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Table 11   (continued) Women’s income contri-
bution share

Budget (log)

 Interaction school graduation 5 × 5 − 0.124 (0.099) − 0.033 (0.134)
Baseline category: no vocational training (woman)
 Vocational training—2 (woman) 0.081*** (0.015) 0.028 (0.020)
 Technician—3 (woman) 0.059* (0.026) 0.033 (0.036)
 College—4 (woman) 0.194*** (0.026) 0.168*** (0.035)
 University—5 (woman) 0.156*** (0.022) 0.090** (0.029)

Baseline category: no vocational training (man)
 Vocational training—2 (man) − 0.090*** (0.013) 0.026 (0.018)
 Technician—3 (man) − 0.090*** (0.018) 0.033 (0.024)
 College—4 (man) − 0.162*** (0.017) 0.123*** (0.023)
 University—5 (man) − 0.173*** (0.019) 0.067** (0.026)

Interaction terms
 Interaction educational graduation 2 (woman) × 2 (man) − 0.004 (0.016) 0.014 (0.022)
 Interaction educational graduation 2 × 3 − 0.040† (0.021) 0.017 (0.028)
 Interaction educational graduation 2 × 4 − 0.018 (0.020) − 0.030 (0.027)
 Interaction educational graduation 2 × 5 − 0.020 (0.022) 0.038 (0.030)
 Interaction educational graduation 3 × 2 0.076** (0.028) 0.028 (0.038)
 Interaction educational graduation 3 × 3 0.054† (0.031) 0.014 (0.041)
 Interaction educational graduation 3 × 4 0.040 (0.031) − 0.057 (0.041)
 Interaction educational graduation 3 × 5 0.040 (0.032) 0.033 (0.043)
 Interaction educational graduation 4 × 2 − 0.009 (0.027) − 0.080* (0.037)
 Interaction educational graduation 4 × 3 − 0.027 (0.031) − 0.060 (0.042)
 Interaction educational graduation 4 × 4 − 0.038 (0.030) − 0.130** (0.040)
 Interaction educational graduation 4 × 5 − 0.068* (0.031) − 0.067 (0.042)
 Interaction educational graduation 5 × 2 0.010 (0.024) − 0.020 (0.032)
 Interaction educational graduation 5 × 3 − 0.023 (0.028) − 0.020 (0.038)
 Interaction educational graduation 5 × 4 0.024 (0.026) − 0.084* (0.036)
 Interaction educational graduation 5 × 5 − 0.001 (0.027) 0.009 (0.036)
 German citizenship (man) − 0.079*** (0.009) 0.059*** (0.012)
 German citizenship (woman) 0.103*** (0.008) 0.113*** (0.011)
 One child (baseline category: no children) 0.068*** (0.006)
 Two children 0.144*** (0.006)
 Three children 0.198*** (0.010)
 Four or more children 0.246*** (0.021)
 Married − 0.004 (0.005)
 Woman’s age − 0.112*** (0.015) 0.051* (0.021)
 Woman’s age squared 0.004*** (0.001) − 0.001† (0.001)
 Woman’s age cubic − 0.000*** (0.000) 0.000 (0.000)
 Woman’s age quartic 0.000*** (0.000) − 0.000 (0.000)
 Man’s age − 0.065*** (0.016) 0.060** (0.022)
 Man’s age squared 0.001* (0.000) − 0.002** (0.001)
 Man’s age cubic − 0.000 (0.000) 0.000** (0.000)
 Man’s age quartic − 0.000 (0.000) − 0.000* (0.000)
 Owner-occupied housing 0.152*** (0.004)
 Constant 3.917*** (1.123) 10.249*** (1.511)

Dummies for the federal state and level of agglomeration Yes Yes
N 29.461 29.461
R2 0.168 0.393
F-statistic (p-value) 52.3 (0.000) 128.2 (0.000)
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Table 12   Estimation results for the demand system with endogenous budget and endogenous women’s income contribution share

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

Price women’s clothing and footwear (log) − 0.0427** − 0.0032 0.0459*
(0.0149) (0.0109) (0.0210)

Price men’s clothing and footwear (log) − 0.0032 − 0.0139 0.0171
(0.0150) (0.0111) (0.0212)

Price composite good (log) 0.0459*** 0.0171* − 0.0630***
(0.0099) (0.0073) (0.0141)

Budget ( �) 0.0834*** 0.0436*** − 0.1270***
(0.0047) (0.0034) (0.0066)

Budget squared ( �) − 0.0097*** − 0.0048*** 0.0146***
(0.0007) (0.0005) (0.0010)

Women’s income contribution share ( �) 0.0051* − 0.0070*** 0.0019
(0.0024) (0.0017) (0.0033)

�̂
1
-Women’s income contribution share 0.0026 0.0042* − 0.0068†

(0.0025) (0.0018) (0.0035)

�̂
2
-Budget − 0.0091*** − 0.0062*** 0.0154***

(0.0011) (0.0008) (0.0016)
One child (baseline category: no children) − 0.0102*** − 0.0073*** 0.0175***

(0.0005) (0.0004) (0.0007)
Two children − 0.0139*** − 0.0098*** 0.0237***

(0.0005) (0.0004) (0.0008)
Three children − 0.0166*** − 0.0125*** 0.0290***

(0.0009) (0.0007) (0.0013)
Four or more children − 0.0214*** − 0.0137*** 0.0351***

(0.0019) (0.0014) (0.0027)
Married − 0.0013** − 0.0007† 0.0020**

(0.0005) (0.0003) (0.0007)
Woman’s age − 0.0065*** − 0.0016 0.0081**

(0.0019) (0.0014) (0.0026)
Woman’s age squared 0.0002*** 0.0001 − 0.0003**

(0.0001) (0.0000) (0.0001)
Woman’s age cubic − 0.0000** − 0.0000 0.0000**

(0.0000) (0.0000) (0.0000)
Woman’s age quartic 0.0000** 0.0000 − 0.0000**

(0.0000) (0.0000) (0.0000)
Man’s age − 0.0043* − 0.0041** 0.0084**

(0.0019) (0.0014) (0.0027)
Man’s age squared 0.0001† 0.0001* − 0.0002*

(0.0001) (0.0000) (0.0001)
Man’s age cubic − 0.0000 − 0.0000† 0.0000*

(0.0000) (0.0000) (0.0000)
Man’s age quartic 0.0000 0.0000 − 0.0000

(0.0000) (0.0000) (0.0000)
Man German citizenship − 0.0004 0.0004 0.0000

(0.0010) (0.0007) (0.0014)
Woman German citizenship − 0.0007 − 0.0014† 0.0020

(0.0011) (0.0008) (0.0015)
Owner-occupied housing − 0.0045*** − 0.0032*** 0.0077***

(0.0004) (0.0003) (0.0006)
Year 2013 (baseline category: year 2008) 0.0017*** 0.0010*** − 0.0027***

(0.0004) (0.0003) (0.0006)
2nd quarter (baseline category: 1st quarter) 0.0028*** 0.0006† − 0.0034***
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Appendix D—Correction of  Censored 
Dependent Variables

In the equation for men’s clothing and footwear, there are 
15.4 percent of households, which have zero expenditures. 
In principle, this could be a problem for estimation in terms 
of a censored depended variable and therefore a Shonkwiler 
and Yen (1999) correction of the linearized version of the 
demand system is done in this robustness check. The cor-
rection in the non-linear demand system would be hard to 
compute but the differences between linear and non-linear 
demand system mainly relate to the estimated price and 
budget parameters (as shown below) but not the parame-
ters of interest �i . So, the impact of selection correction on 
the parameter of interest can be evaluated in the linearized 
model. In the first step, a probit regression is run for the indi-
cator if men’s clothing and footwear expenditures are > 0. 
All explanatory variables of the demand system are included 
in this regression except for the parameters of interest. Addi-
tionally, some excluded variables from the IV-specification 
are also included, as endogeneity is neglected in this robust-
ness check for selection bias. In the second step, all explana-
tory variables in the correspondent equation of the demand 
system are multiplied by the predicted probabilities from 
the probit. Furthermore, the linear predictions from the pro-
bit inserted in the normal density function are added to the 
equation as a selection term.

Table 13 shows that correcting for censored demand 
of men’s clothing and footwear has neglectable effects on 
the parameter of interest nor is the correction term in the 
equation significant. There are only small changes for the 
coefficients of the price effects which are however sensitive 
to estimate due to the low-price variation and the imposed 
restrictions.

Appendix E—Robustness Checks

A person’s preference for clothing and footwear may depend 
on the occupational status in a way that expenditures could 
potentially be higher for occupied persons than for unem-
ployed, or that they could be higher in higher paid jobs than 
in low-income jobs. As the main specification of the model 
features couples with the presence of income from occupa-
tion in the household from at least one partner, this could 
be a factor in the hypothesis test. The instrumentation of 
the income contribution share should tackle the problem 
sufficiently as it only depends on educational backgrounds 
and not on actual occupational status in consequence. How-
ever, there could potentially be a correlation left between 
the preferences for clothing/footwear and unobserved fac-
tors regarding the occupational status because educational 
information is too broadly defined (e.g. not specifying the 
potential job positions).

Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and 
symmetry restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Table 12   (continued)

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good

(0.0005) (0.0003) (0.0006)
3rd quarter 0.0003 − 0.0002 − 0.0001

(0.0004) (0.0003) (0.0006)
4th quarter 0.0045*** 0.0033*** − 0.0077***

(0.0005) (0.0004) (0.0007)
Constant 0.0068 0.0138 0.9794***

(0.0197) (0.0145) (0.0279)
Dummies for the federal state and level of agglomeration Yes Yes Yes
N 29.461 29.461 29.461
Shea’s partial R2 between s and its instruments 0.086

Test on joint significance of coefficients of �̂
1
 , Chi2-statistic (p-value) 5.6 (0.061)

Test on joint significance of coefficients of �̂
2
 , Chi2-statistic (p-value) 91.4 (0.000)

Test on joint significance of coefficients of � , Chi2-statistic (p-value) 28.9 (0.000)
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Therefore, two robustness checks are done for the IV 
specification: Firstly, the sample is restricted to both partners 
having market income (and thus being occupied) and sec-
ondly to women’s income contribution shares lying between 
0.2 and 0.8, which gives both partners a significant contribu-
tion to the household budget. The first check should clarify 
the influence of a preference shift from (non-)occupation 
of a partner, while the second one should evaluate the situ-
ation in which both incomes are not too far different from 
each other. The first stage remains in both checks the same 
as in the main specification to avoid selection effects in the 
coefficients of the instruments.

The results for the parameters �i are presented in 
Table 14. For a better comparison with the initial parameters 
from the IV model of Table 4, these are repeated in the first 
rows. In the first robustness check with both partners hav-
ing positive market income, the effect on women’s clothing 
and footwear is smaller and insignificant while the one on 

men’s expenditures is larger. In consequence, there is more 
substitution between men’s consumption and the composite 
good, but a rejection of the hypothesis. This result is even 
stronger if the sample is restricted to s lying between 0.2 and 
0.8. Since the average share of women’s income contribu-
tion is increasing going from the original model to the first 
and second robustness check, there is a possibly nonlinear 
effect on consumption pattern. For low values of s , there 
is a positive effect on women’s clothing and footwear con-
sumption. For higher values, the effect becomes stronger for 
other goods contained in the composite good and lower for 
clothing and footwear. However, the rejection of the income 
pooling hypothesis persists in any case, since the negative 
relationship between women’s share and men’s private con-
sumption holds (Table 14).

Detailed estimation results for these models can be found 
on the following pages (Tables 15 and 16).

Table 13   Estimation results for the demand system controlling for censored demand for men’s clothing and footwear (linear demand system)

Adjusted standard errors in parentheses. Homogeneity and symmetry restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Dependent variables: Expenditure shares

Women’s clothing 
and footwear

Men’s clothing 
and footwear

Women’s clothing 
and footwear

Men’s clothing 
and footwear

Original specification Correcting for censored men’s 
clothing and footwear demand

Price women’s clothing and footwear (log) − 0.0322** − 0.0184† − 0.0353** − 0.0218*
(0.0125) (0.0097) (0.0130) (0.0108)

Price men’s clothing and footwear (log) 0.0184† 0.0175† 0.0218* 0.0155
(0.0097) (0.0105) (0.0108) (0.0123)

Price composite good (log) 0.0138 0.0009 0.0135 0.0063
(0.0088) (0.0066) (0.0088) (0.0079)

Budget ( �) 0.0759*** 0.0387*** 0.0762*** 0.0397***
(0.0046) (0.0034) (0.0045) (0.0065)

Budget squared ( �) − 0.0097*** − 0.0048*** − 0.0097*** − 0.0051***
(0.0007) (0.0005) (0.0007) (0.0009)

Women’s income contribution share ( �) 0.0073*** − 0.0032*** 0.0073*** − 0.0039***
(0.0007) (0.0005) (0.0007) (0.0006)

Selection correction term − 0.0011
(0.0084)

Constant − 0.0062 − 0.0011 − 0.0046 0.0074
(0.0188) (0.0139) (0.0182) (0.0055)

Polynomials for the age of both partners, dummies of German citizenship, dum-
mies for the federal state, level of agglomeration, quarter and survey year

Yes Yes Yes Yes

N 29.461 29.461 29.461 29.461
R2 0.091 0.064 0.091 0.065
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Table 14   Robustness checks: Different samples

Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and Robin (1999). Homogeneity and 
symmetry restrictions imposed. The right column contains p-values of the chi-squared test
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Dependent variables: Expenditure shares

Women’s clothing and 
footwear

Men’s clothing and 
footwear

Composite good Chi2-statistic on 
system signifi-
cance

Original effects (IV), N = 29,461
 Women’s income contribution share ( �) 0.0051* − 0.0070*** 0.0019 28.9, 0.000

(0.0024) (0.0017) (0.0033)
 �̂

1
0.0026 0.0042* − 0.0068† 5.6, 0.061
(0.0025) (0.0018) (0.0035)

Sample restriction on both partners having positive market incomes, N = 19,322
 Women’s income contribution share ( �) 0.0041 − 0.0098*** 0.0057 26.6, 0.000

(0.0030) (0.0023) (0.0043)
 �̂

1
0.0034 0.0060* − 0.0094* 6.4, 0.041
(0.0032) (0.0024) (0.0045)

Sample restriction on s lying between 0.2 and 0.8, N = 19,257
 Women’s income contribution share ( �) 0.0030 − 0.0124*** 0.0094* 36.0, 0.000

(0.0032) (0.0023) (0.0045)
 �̂

1
0.0037 0.0067** − 0.0103* 8.0, 0.018
(0.0033) (0.0024) (0.0046)

Table 15   Robustness check: 
Sample restriction on both 
partners having positive market 
incomes

Dependent variables: Expenditure shares

Women’s clothing 
and footwear

Men’s clothing 
and footwear

Composite good

Price women’s clothing and footwear (log) − 0.0350† − 0.0088 0.0438
(0.0190) (0.0141) (0.0270)

Price men’s clothing and footwear (log) − 0.0088 − 0.0123 0.0211
(0.0192) (0.0143) (0.0273)

Price composite good (log) 0.0438*** 0.0211* − 0.0650***
(0.0128) (0.0095) (0.0182)

Budget ( �) 0.0812*** 0.0433*** − 0.1245***
(0.0064) (0.0048) (0.0091)

Budget squared ( �) − 0.0094*** − 0.0047*** 0.0141***
(0.0010) (0.0007) (0.0014)

Women’s income contribution share ( �) 0.0041 − 0.0098*** 0.0057
(0.0030) (0.0023) (0.0043)

�̂
1
-Women’s income contribution share 0.0034 0.0060* − 0.0094*

(0.0032) (0.0024) (0.0045)
�̂
2
-Budget − 0.0092*** − 0.0066*** 0.0158***

(0.0014) (0.0011) (0.0020)
One child (baseline category: no children) − 0.0102*** − 0.0077*** 0.0178***

(0.0006) (0.0004) (0.0009)
Two children − 0.0138*** − 0.0103*** 0.0242***

(0.0007) (0.0005) (0.0009)
Three children − 0.0174*** − 0.0135*** 0.0309***

(0.0012) (0.0009) (0.0017)
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Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and 
Robin (1999). Homogeneity and symmetry restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Table 15   (continued)

Dependent variables: Expenditure shares

Women’s clothing 
and footwear

Men’s clothing 
and footwear

Composite good

Four or more children − 0.0201*** − 0.0141*** 0.0342***
(0.0028) (0.0021) (0.0040)

Married − 0.0021*** − 0.0008* 0.0029***
(0.0006) (0.0004) (0.0008)

Woman’s age − 0.0009 − 0.0020 0.0029
(0.0029) (0.0022) (0.0041)

Woman’s age squared 0.0000 0.0001 − 0.0001
(0.0001) (0.0001) (0.0001)

Woman’s age cubic 0.0000 − 0.0000 0.0000
(0.0000) (0.0000) (0.0000)

Woman’s age quartic − 0.0000 0.0000 − 0.0000
(0.0000) (0.0000) (0.0000)

Man’s age − 0.0099*** − 0.0049* 0.0148***
(0.0029) (0.0022) (0.0042)

Man’s age squared 0.0003** 0.0001† − 0.0004**
(0.0001) (0.0001) (0.0001)

Man’s age cubic − 0.0000** − 0.0000 0.0000**
(0.0000) (0.0000) (0.0000)

Man’s age quartic 0.0000* 0.0000 − 0.0000*
(0.0000) (0.0000) (0.0000)

Man German citizenship − 0.0001 0.0010 − 0.0009
(0.0014) (0.0010) (0.0019)

Woman German citizenship − 0.0003 − 0.0007 0.0010
(0.0015) (0.0011) (0.0021)

Owner-occupied housing − 0.0043*** − 0.0032*** 0.0074***
(0.0005) (0.0004) (0.0007)

Year 2013 (baseline category: year 2008) 0.0022*** 0.0010** − 0.0032***
(0.0005) (0.0004) (0.0007)

2nd quarter (baseline category: 1st quarter) 0.0025*** 0.0004 − 0.0029***
(0.0006) (0.0004) (0.0008)

3rd quarter − 0.0000 − 0.0007 0.0007
(0.0005) (0.0004) (0.0008)

4th quarter 0.0042*** 0.0031*** − 0.0073***
(0.0006) (0.0005) (0.0009)

Constant 0.0153 0.0276 0.9572***
(0.0290) (0.0216) (0.0412)

Dummies for the federal state and level of 
agglomeration

Yes Yes Yes

N 19.322 19.322 19.322
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Table 16   Robustness check: 
Sample restriction on s lying 
between 0.2 and 0.8

Dependent variables: Expenditure shares

Women’s clothing 
and footwear

Men’s clothing and 
footwear

Composite good

Price women’s clothing and footwear (log) − 0.0467* − 0.0035 0.0502†
(0.0193) (0.0139) (0.0271)

Price men’s clothing and footwear (log) − 0.0035 − 0.0181 0.0216
(0.0196) (0.0141) (0.0275)

Price composite good (log) 0.0502*** 0.0216* − 0.0718***
(0.0130) (0.0093) (0.0183)

Budget ( �) 0.0895*** 0.0502*** − 0.1397***
(0.0061) (0.0044) (0.0085)

Budget squared ( �) − 0.0104*** − 0.0058*** 0.0161***
(0.0009) (0.0007) (0.0013)

Women’s income contribution share ( �) 0.0030 − 0.0124*** 0.0094*
(0.0032) (0.0023) (0.0045)

�̂
1
-Women’s income contribution share 0.0037 0.0067** − 0.0103*

(0.0033) (0.0024) (0.0046)
�̂
2
-Budget − 0.0117*** − 0.0077*** 0.0194***

(0.0015) (0.0011) (0.0021)
One child (baseline category: no children) − 0.0108*** − 0.0080*** 0.0188***

(0.0006) (0.0005) (0.0009)
Two children − 0.0147*** − 0.0109*** 0.0256***

(0.0007) (0.0005) (0.0010)
Three children − 0.0203*** − 0.0148*** 0.0351***

(0.0016) (0.0011) (0.0022)
Four or more children − 0.0241*** − 0.0150*** 0.0391***

(0.0037) (0.0027) (0.0052)
Married − 0.0017** − 0.0008* 0.0025**

(0.0006) (0.0004) (0.0008)
Woman’s age − 0.0071** − 0.0008 0.0079*

(0.0024) (0.0018) (0.0034)
Woman’s age squared 0.0002** 0.0000 − 0.0002*

(0.0001) (0.0001) (0.0001)
Woman’s age cubic − 0.0000* − 0.0000 0.0000†

(0.0000) (0.0000) (0.0000)
Woman’s age quartic 0.0000* 0.0000 − 0.0000†

(0.0000) (0.0000) (0.0000)
Man’s age − 0.0062* − 0.0050** 0.0111**

(0.0025) (0.0018) (0.0035)
Man’s age squared 0.0002* 0.0001* − 0.0003**

(0.0001) (0.0001) (0.0001)
Man’s age cubic − 0.0000† − 0.0000* 0.0000*

(0.0000) (0.0000) (0.0000)
Man’s age quartic 0.0000† 0.0000† − 0.0000*

(0.0000) (0.0000) (0.0000)
Man German citizenship 0.0006 0.0009 − 0.0015

(0.0015) (0.0011) (0.0022)
Woman German citizenship − 0.0026† − 0.0017 0.0043*

(0.0015) (0.0011) (0.0022)
Owner-occupied housing − 0.0052*** − 0.0035*** 0.0087***

(0.0005) (0.0004) (0.0007)
Year 2013 (baseline category: year 2008) 0.0019*** 0.0010** − 0.0029***
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Appendix F

The distribution of women’s income share varies systemati-
cally between married and unmarried couples (see Fig. 3). 
The conditional mean for married couples is 0.322, while it 
is 0.439 for unmarried couples. However, women remain the 

second earners at the mean even for the conditional cases and 
therefore for the results of the interaction models. Based on 
the estimated coefficients and the formulas given in Section 
“The Link to the Taxation of Couple Households”, Table 17 
shows the justifiable relative differentials of the marginal 
income tax rates between first and second earner. Because 

Adjusted standard errors in parentheses, asymptotic variance–covariance matrix according to Blundell and 
Robin (1999). Homogeneity and symmetry restrictions imposed
Sources: EVS data 2008, 2013; own calculations
†p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001

Table 16   (continued)

Dependent variables: Expenditure shares

Women’s clothing 
and footwear

Men’s clothing and 
footwear

Composite good

(0.0005) (0.0004) (0.0007)
2nd quarter (baseline category: 1st quarter) 0.0026*** 0.0002 − 0.0028***

(0.0006) (0.0004) (0.0008)
3rd quarter − 0.0005 − 0.0008* 0.0013†

(0.0006) (0.0004) (0.0008)
4th quarter 0.0045*** 0.0031*** − 0.0076***

(0.0007) (0.0005) (0.0009)
Constant 0.0247 0.0068 0.9685***

(0.0256) (0.0184) (0.0359)
Dummies for the federal state and level of 

agglomeration
Yes Yes Yes

N 19.257 19.257 19.257

Fig. 3   Estimated density of 
women’s income share. Kernel 
density estimation. Sources: 
EVS data 2008, 2013; own 
calculations
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these results are based only on clothing and footwear con-
sumption taken as a proxy for total private consumption, the 
relevance for actual tax policy is limited. Further analysis 
should incorporate broader measures of consumption that also 
allow for durables and intertemporal consumption choices.

The calculated tax differentials have in general the lowest 
values for married couples. In interaction model 1, women 
in married couples should have a 7.5 percent lower marginal 
tax rate then the men (but not significant). So, if the shared 
marginal tax rate for the couple in case of joint assessment 
is for instance 0.3, women’s marginal tax rate should be 2.3 
percentage points lower than the one of the men. The tax 
differential for unmarried couples is higher with 20.2 per-
cent. This value can overshoot the spread in the marginal tax 
rate even for individual tax assessment, for example at the 
mean of women’s income share where gross incomes of the 
partners are similar, but it is a plausible result because of the 
distorted allocation of the private goods. It would thus be 
justified in terms of the ability-to-pay principle of taxation 
to lower the tax rate for women further at the expense of the 
one for men compared to individual taxation. However, since 
the debate in practice moves within the borders of individual 
versus joint tax assessment, the tax differential would be 
capped by the one resulting from individual taxation.

The differences in the results for West and East German 
couples are also reflected in the tax differentials. There is 
a large gap between the tax differential in West Germany 
depending on the marital status, while the marital status in 

East Germany makes no significant difference. For married 
couples in West Germany, the resulting tax differential is 
very low coinciding with a low-income share of women 
at the mean. In interaction model 4, the same is true for 
unmarried couples with at least one child although women’s 
income share is much higher. This demonstrates that, given 
the underlying assumptions, joint tax assessment can be jus-
tified independently of the income share and consequently 
also independently of the labor market participation. A sig-
nificant tax differential for married couples without children 
remains in this model.
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