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1 Introduction

Studying the way resources are allocated within households is key to get a precise

measure of well-being at the individual level. Ignoring intra-household distributions

can give a misleading picture of the level of poverty and inequality, and in particular

of gender inequality. This paper studies intra-household allocations within couples

by estimating individual income in a novel way within a collective model of labor

supply. The underlying idea of my proposal is to allow the marginal willingness to

pay (MWP) for joint consumption to vary across members of the couple. Given

that individual income measured from consumption includes an evaluation of joint

consumption, different MWPs may affect the estimation of income. This in turn can

have important welfare effects.

The evaluation of individual well-being, traditionally based on income or consump-

tion, requires an estimation of the amount of resources available to each member of

the household. The measure of individual consumption is far from straightforward.

The challenge lies on the fact that consumption is normally only measured at the

household level and the existence of economies of scales within the household. The

standard approach is to assume that resources are equally distributed among household

members. Equivalence scales are used to account for economies of scales. They

consider differences in household size and composition to compute the number of adult

equivalent units within the household. Income per capita is simply computed as total

household resources divided by the number of adult equivalents. It is implicitly assumed

that household behavior can be modeled as a single decision maker. This has been

systematically rejected both theoretically and empirically (Manser and Brown, 1980;

McElroy and Horney, 1981; Chiappori, 1988, 1992; Lundberg et al., 1997; Chiappori

et al., 2002). In response, alternative collective models, which model households as

composed of different members with (potentially conflicting) different preferences, have

been developed (Chiappori, 1988, 1992).

The standard approach used in the literature on collective models to estimate

individual income does not allow individual shadow prices for joint consumption within

a couple to differ (Browning et al., 2013; Cherchye et al., 2016). The consumption

technology used, à la Barten scales, assumes that household consumption for a good

is equal to the sum of individual demands divided by one plus the percentage of the

good that is shared by the household members. This technology has the consequence

that, in equilibrium, the individual shadow prices for shared consumption are the same

for different household members. This implies that shared consumption contributes
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to individual income in the same way for both members of the couple. However, it

is unlikely that different members have the same evaluation for joint consumption.

I observe that single males spend a larger share of their consumption budget in the

types of goods that are usually jointly consumed within a couple.1 This could suggest

that men have a stronger preference for those types of goods. Thus, if we allow the

individual evaluation of joint consumption to affect the estimation of individual income,

women are likely to have a lower income than if we assume that joint consumption is

equally valued. In other words, if the MWP is higher for one of the members, using

Barten scales overestimates the evaluation of individual income of the other member.

In this paper, we estimate individual incomes relaxing the assumption of equal

individual shadow prices for joint consumption. Joint consumption is modelled as a

public good to get an evaluation of individual income. I account for the potentially

different MWP for the public good within couples. In order to retrieve individual

MWPs, we estimate a collective model of labor supply with both private and public

goods. By dividing consumption into private and public expenditure and making use

of the Bowen-Lindahl-Samuelson conditions for the optimal provision of public goods,

we can get an estimation of the individual MWP as a function of the parameters of

the model and observables. The model allows for non-separability between the level of

public expenditures and the individual decisions on leisure and private consumption.

I provide a flexible parametric specification of the model by using a leisure aug-

mented Almost Ideal indirect utility function. The model is estimated on a novel

dataset of Belgian households, which has the unusual advantage of containing detailed

information on private consumption at individual level. I restrict my attention to

households composed of heterosexual working couples.

Results show that the MWP for the public good is significantly higher for males than

females within Belgian couples. The difference in MWP between males and females

is significantly different from zero, which amounts to rejecting the equal price model.

The estimation is robust to different specifications of the model. Allowing different

individual valuations for the public good to affect the evaluation of income, we get a

new estimate of individual income, which we compare with the standard approaches.

My estimation leads to a significantly lower individual income for women relative to a

model with shared consumption and equal shadow prices.

The difference in MWP and its effect on the evaluation of income has clear welfare

implications. The lower evaluation of individual income among females leads to an

1See Table 2 in section 6. The only exception for which the share is higher for single females is
expenditures on utilities, but the difference is not statistically significant.
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increase in the level of poverty for the whole sample and especially among women. It

also increases the contribution of women to poverty. If we measure poverty by the

poverty gap ratio, women are systematically poorer under my approach than under

the equal price approach. This judgement is independent of the choice of the poverty

line. Moreover, the level of income inequality turns out to be significantly higher too.

Overall, my results suggest that the standard approach to model economies of scales

systemically overestimates individual income of female members of the household.

Ignoring the potential difference in MWP can result in systematic bias in the evaluation

of individual income against women. This can have clear consequences on the design

of welfare programs and in particular the targeting of social benefits.

The rest of the paper is organized as follows. Section 2 reviews the related literature.

Section 3 presents the model and the identification. Section 4 develops the parametric

specification. Section 5 presents the estimation strategy and the data. Section 6 shows

the results. Section 7 concludes.

2 Related literature

Household behavior has been traditionally described by the unitary approach, which

considers that the family behaves as a single individual, maximizing a common utility

function subject to a pooled budged constraint. The main predictions of the unitary

model, i.e. the symmetry of the Slutsky matrix and the income pooling hypothesis have

been rejected by the literature (Donni and Chiappori, 2011). It has been shown that the

distribution of resources varies according to the source of income and the preferences

of the household members (see for instance Lundberg et al., 1997; Chiappori et al.,

2002).

Moreover, the unitary approach is unable to explain how resources are distributed

within the household, which is a fundamental question in terms of inequality and

poverty analysis. In response to the drawbacks of unitary models to describe household

behavior, an extensive literature has developed non-unitary models, which consider that

individual family members have distinct (potentially conflicting) preferences (Manser

and Brown, 1980; McElroy and Horney, 1981; Lundberg and Pollak, 1993, 1994; Chen

and Woolley, 2001). Among them, most empirical developments are based on collective

models, which assume that households reach Pareto efficient allocations (Chiappori,

1988, 1992).

This paper relates to the literature on collective models that estimates the exact

allocation of resources within the household. Most of the papers identify resource
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shares based on the assumption that single women and men have similar preferences

to married women and men (Browning et al., 2013; Lewbel and Pendakur, 2008; Lise

and Seitz, 2011; Bargain and Donni, 2009). Milder assumptions on similar preferences

for different types of households is proposed by Dunbar et al. (2013). This study

does not require using assumptions on similarity of preferences across different types

of households because it exploits a rich dataset with information on consumption at

the individual level. A similar approach using another dataset with private individual

consumption was used by Cherchye et al. (2012).

The estimation of the resource allocation within the household may have a direct

impact on inequality and poverty measures. In terms of inequality, Lise and Seitz (2011)

studied the evolution of inequality in UK over time considering both between and within

household inequality. They conclude that differences in earnings between spouses are

associated with intra-household inequalities in resource allocation. Ignoring these intra-

household inequalities leads to an underestimation of consumption inequality of 50%.

Dunbar et al. (2013) estimate a collective model with children using consumption data

for Malawi and find a large intra-household inequality, in particular against children.

Given the proposal of this paper to estimate individual income within a collective

model of household behavior, this paper relates to the way economies of scales are

measured. As mentioned, the standard approach to model economies of scale within

the household under collective models is by means of Barten scales (see for instance

Browning et al., 2013; Cherchye et al., 2016). The relaxation of the main assumption

of these models proposed here comes at the cost of defining a priori which goods

are private and which are public (see for instance Vermeulen, 2002). However, the

nature of the goods is embedded in the consumption data used here. To the best of my

knowledge, none of the previous studies has focused on the effect of the different nature

of goods (shared consumption à la Barten vis à vis public goods) on the estimation of

individual income.

A model of household behavior with public goods was first presented in Blundell

et al. (2005). They prove that such a model can be non parametrically identified

(up to a constant) by observing labor supplies and the demand for the public good.

This result will be used in this paper, although given that we use data with private

consumption data at the individual level, the model can be exactly identified. There

are few estimation of such a model. An exception is the study by Cherchye et al. (2012),

who generalize the model of Blundell et al. (2005) by adding household production of

public goods. They provide an estimation of this extended model by exploiting Dutch

data. However, their goal is not to evaluate individual income taking into account the

5



willingness to pay for the public good.

3 Model

A collective model with public consumption was introduced by Blundell et al. (2005).

Households are composed of two decision makers (i = 1, 2). They might or not have

children who do not participate in the decision making of the household. Adult

household members have a total time endowment that can can be devoted to work

(mi) and leisure (li). Time endowment is normalized to one. Working members earn

a wage wi per unit of labor time. Non-labor income of the household is denoted by y.

There are three goods: a Hicksian composite good and the individual leisure of each

agent (l1 and l2). The Hicksian composite can be used for private consumption (c1 and

c2) and to buy a public good (cp). The price of the Hicksian good is normalized to one.

Therefore, the household budget constraint is:

c1 + c2 + cp + w1l1 + w2l2 = y + w1 + w2 (1)

The preferences of member i are represented by a twice continuously differentiable,

strictly increasing and strongly concave utility function ui. I allow individual consump-

tion and leisure to be non separable from the level of expenditure on the public good

cp:

ui = ui(ci, li, cp) (2)

As it is standard in the literature on collective models (Chiappori, 1988, 1992),

we assume that the household makes Pareto efficient decisions. Therefore, efficient

allocations can be described as resulting from the following maximization problem:

max
l1,l2,c1,c2,cp

λ(w1, w2, y, z)u1(c1, l1, cp) + (1− λ(w1, w2, y, z))u2(c2, l2, cp)

subject to c1 + c2 + cp + w1l1 + w2l2 = y + w1 + w2 (3)

where the Pareto weight λ represents the relative bargaining position of member 1 in

the household. This is a function of individual wages (w1 and w2), non-labor income

y and distribution factors z. Distribution factors are defined as variables that affect

the bargaining power without affecting preferences. The presence of (at least one)

distribution factor is crucial for the identification of the model. Some of the distribution
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factors proposed in the literature are relative incomes, relative wages, the marriage

market environment, the targeting of social transfers (see for instance Bourguignon et

al., 2009).

Unlike Blundell et al. (2005), we assume that the distribution of private consump-

tion within the couple is observed. Thus, the five decision variables of the model

(l1, l2, c1, c2 and cp) are observed functions of (w1, w2, y, z).

Blundell et al. (2005) argue that, similar to the private good case, the identification

of the model can use a two-stage representation of the household decision process.

Specifically, the solution to the maximization problem (3) can be thought as comprising

the following two-stage process. In the first stage, household members decide on the

level of public expenditure and a division of the remaining non-labor income between

both members. This defines the conditional sharing rule for each member ρi, which

represents how much of the remaining non-labor income (after public expenditures)

goes to member i.

The second stage deals with the individual trade-off between leisure and consump-

tion, conditional on the level of public good and the conditional sharing rule defined

in stage one. Taking cp as given, the individual maximization problem for member i

in the second stage equals:

max
li,ci

ui(ci, li, c̄p)

subject to ci + liwi = wi + ρi(w1, w2, y, z) i = 1, 2 (4)

As proved by Blundell et al. (2005), identification of the model can be obtained

using a distribution factor. Note that the identification does not require market price

variation of the public good. However, identifying the model will allow to recover the

individual Lindahl price of each member for the public good. These individual prices

will likely differ between spouses and will be the main focus of this paper.

4 Empirical specification

This section develops the parametric specification that will be used to estimate the

model. The specification will make use of the two-stage process described above but

reversing the order. I first describe the second stage individual indirect utility function

and then use it for the first stage household maximization problem.

I assume that, on the second stage, the individual preferences over leisure and

private consumption conditional on the level of public good, and given the available
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resources defined in stage one (wi+ρi), can be represented by an Almost Ideal indirect

utility function (AIDS) (Deaton and Muellbauer, 1980). A leisure augmented AIDS in

a collective model setting can be found for instance in Apps and Rees (2002). Given

that the price of the Hicksian commodity is normalized to one and that the only price

variation comes from individual wages, the indirect utility function used here boils

down to AIDS applied to labor supply. The additional feature added here is that the

level of expenditures on the public good is non-separable from labor supply (and private

consumption demand). Thus, the level of public expenditures enters the price index of

the AIDS indirect utility function interacting by the log of wage. A similar specification

in a model with public goods and household production is found in Cherchye et al.

(2012). For the sake of simplicity, the price index is simplified ignoring the quadratic

term on the log of wage.2 The indirect utility function of member i can be expressed

as:

vi(wi, ρi, c̄p) =
ln(wi + ρi)− lnW i

(wi)βi (5)

where the price index lnW i(wi; c̄P ) = (αi
1(d

i) + αi
2 ln c̄

p) lnwi and αi
1 is a function of

preference shifters (di).

As it is clear from the specification, the indirect utility function allows for non-

separability between expenditures on the public good, and individual consumption and

leisure. This can be empirically tested by studying the significance of the parameter

αi
2.

Using Roy’s identity3 we can get the conditional leisure and private consumption

functions of member i :

li =
[
(αi

1(d
i) + αi

2 ln c̄
p)(1− βi lnwi) + βi ln(wi + ρi)

] (wi + ρi)

wi

ci =
[
1− ((αi

1(d
i) + αi

2 ln c̄
p)(1− βi lnwi) + βi ln(wi + ρi))

]
(wi + ρi) (6)

In the first stage, household members decide on the level of public expenditure

and a division of the remaining non-labor income between both members. Using the

parametric indirect utility function that results from the second stage, the first-stage

maximization problem equals:

2The model was also estimated using a price index including this term. The results go in line with
the ones found with the simplified version, but they are less precisely estimated.

3Roy’s identity applies as follows: 1− li = ∂vi/∂wi

∂vi/∂ρi and ci = wi(1− li) + ρi.
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max
ρ1,ρ2,cp

λ(w1, w2, y, z)

(
ln(w1 + ρ1)− lnW 1

(w1)β1

)
+ (7)

+ (1− λ(w1, w2, y, z))

(
ln(w2 + ρ2)− lnW 2

(w2)β2

)
subject to ρ1 + ρ2 + cp = y

The Lagrangian is

L =λ(w1, w2, y, z)

(
ln(w1 + ρ1)− lnW 1(w1; cp)

(w1)β1

)
+

+ (1− λ(w1, w2, y, z))

(
ln(w2 + ρ2)− lnW 2(w2; cp)

(w2)β2

)
− µ(ρ1 + ρ2 + cp − y)

which yields the following F.O.C.:

∂L
∂ρ1

=
λ

(w1)β1

1

(w1 + ρ1)
− µ = 0

∂L
∂ρ2

=
1− λ

(w2)β2

1

(w2 + ρ2)
− µ = 0

∂L
∂cp

= − λ

(w1)β1

α1
2 lnw

1

cp
− (1− λ)

(w2)β2

α2
2 lnw

2

cp
− µ = 0

∂L
∂µ

= ρ1 + ρ2 + cp − y = 0

which can be written as follows:

ρ1 =
1

µ

λ

(w1)β1 − w1

ρ2 =
1

µ

(1− λ)

(w2)β2 − w2

cp =
1

µ

[
− λ

(w1)β1α
1
2 lnw

1 − (1− λ)

(w2)β2 α
2
2 lnw

2

]
(8)

Considering the household budget constraint, we obtain:

y = ρ1 + ρ2 + cp =
1

µ

[
λ

(w1)β1

(
1− α1

2 lnw
1
)
+

(1− λ)

(w2)β2

(
1− α2

2 lnw
2
)]

− w1 − w2
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and thus µ can be expressed as:

µ =

[
λ

(w1)β1
(1− α1

2 lnw
1) + (1−λ)

(w2)β2
(1− α2

2 lnw
2)
]

w1 + w2 + y
≡ Φ(w1, w2, λ)

w1 + w2 + y
(9)

Plugging this expression for µ into (8) we obtain expressions for the conditional

sharing rule (ρ1 and ρ2) and the level of expenditures on public good (cp) as a function

of observables:

ρ1 =
w1 + w2 + y

Φ(w1, w2, λ)

λ

(w1)β1 − w1

ρ2 =
w1 + w2 + y

Φ(w1, w2, λ)

(1− λ)

(w2)β2 − w2

cp =
w1 + w2 + y

Φ(w1, w2, λ)

[
− λ

(w1)β1α
1
2 lnw

1 − (1− λ)

(w2)β2 α
2
2 lnw

2

]
(10)

Finally, we can get the final expressions for individual leisure and consumption as

functions of (w1, w2, y, z) by plugging (10) into the second stage equations (6).

li =

[
Θi(1− βi lnwi) + βi ln

(
w1 + w2 + y

Φ(w1, w2, λ)

λi

(wi)βi

)] w1+w2+y
Φ(w1,w2,λ)

λi

(wi)βi

wi

ci =

[
1−

(
Θi(1− βi lnwi) + βi ln

(
w1 + w2 + y

Φ(w1, w2, λ)

λi

(wi)βi

))]
w1 + w2 + y

Φ(w1, w2, λ)

λi

(wi)βi

where

Θi ≡ αi
1(d

i) + αi
2 ln

[
w1 + w2 + y

Φ(w1, w2, λ)

(
− λ

(w1)β1α
1
2 lnw

1 − (1− λ)

(w2)β2 α
2
2 lnw

2

)]
λ = λ(w1, w2, y, z)

λ1 = λ(w1, w2, y, z)

λ2 = 1− λ(w1, w2, y, z)

Finally, we need a functional form for the Pareto weight that assures that it lies

between zero and one. Following Browning et al. (2013) and Cherchye et al. (2012) we

assume a logistic form:

λ(w1, w2, y, z) =
exp(s′Λ)

1 + exp(s′Λ)

where s′ = (1, w
1

w2 , y, z) and Λ is a column vector of coefficients Λi.

Returning now to the three main equations derived in the first stage (see equation

8), we observe the Bowen-Lindahl-Samuelson condition in action, which provide the
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expression for the individual MWP for the public good. Theoretically, in the two-stage

representation the condition is given by:

∂v1/∂cp

∂v1/∂ρ1
+

∂v2/∂cp

∂v2/∂ρ2
= 1

If we plug the first two expressions in (8) into the last one, the Bowen-Lindahl-

Samuelson condition can be expressed in terms of variables and parameters of the

model as follows:

−(w1 + ρ1)α1
2 lnw

1

cp
+

(
−(w2 + ρ2)α2

2 lnw
2

cp

)
= 1

where the individual MWP equals:

MWP i = −(wi + ρi)αi
2 lnw

i

cp
(11)

To take the parametric specification into the data, we further need to define the

preference shifters di in the indirect utility function (see function αi
1 in equation 5) as

well as the distribution factors (z). The function on preference shifters is chosen to

take the following form: di = αi
0+αi

1×agei. I use the difference in age between spouses

as a distribution factor. The model was also estimated with the share of income of

the husband relative to the wife. Results are pretty similar to the ones presented here.

Henceforth, individual 1 refers to the husband and individual 2 to the wife.4

5 Empirical strategy

The model is estimated by Feasible Generalized Non Linear Least Squares (FGNLS)

estimator. I assume that disturbances are uncorrelated across observations but corre-

lated across equations. Thus, the covariance matrix of the model is defined asΩ = Σ⊗I

where Σ is the 5 × 5 covariance matrix of the nth observation.5 Given that we do not

know the covariance matrix Σ, it must be estimated. I proceed as follows: in the first

stage, we run Non Linear Least Squares estimator (i.e. the weighting matrix of the

sum of square errors is chosen to be the identity matrix I). The resulting residuals are

used to estimate an empirical covariance matrix S. In the second step, we minimize

the weighted sum of squared errors, where the weight is given by S instead of Σ (see

4Note that for sake of simplicity, we will refer to the female (resp. male) member of the couple as wife
(resp. husband) despite studying both married and unmarried couples.

5⊗ denotes the Kronecker product.
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Greene, 2012 for more details).

Given the high non-linearity of the system of equations, we do not have a closed-

form solution for the gradient of the nonlinear conditional mean function with respect

to the parameters (called pseudo-regressors), which appear in the first-order condition

for minimizing the sum of squares. Thus, we use a numerical solver to estimate the

parameters. The solver was run with multiple random initial values. Theoretically,

we expect the preference parameter on the public good in the indirect utility function

to be negative (see equation (5)). Thus, the upper bounds for these two preference

parameters (αi
2 for i = 1, 2) were set to zero during the numerical solving. The rest of

the parameters are allowed to move freely within large bounds. The best local optimum

found is reported.

5.1 Data

The model is estimated using a recent survey of Belgian households. The dataset

was collected in 2016 and comprises 2098 households (and 3404 respondents).6 The

whole sample is representative of the Belgian population. This dataset is particularly

suitable to estimate collective models because unlike most surveys with consumption

information, it contains private consumption at the individual level. As discussed

before, this is relevant for the exact identification of the model.

The sample for this study comprises households with two adult members (one female

and one male). As wages are the only source of price variation, we select those couples

in which both members are in the labor market and earn a positive wage. I use

both couples with and without children. The final sample amounts to 229 households.

Although the sample size is arguably small, results suggest that it allows to recover

the underlying parameters of the model precisely.

The variables to be estimated are private consumption, public consumption and

leisure. Private consumption includes the following categories: personal expenses

on transport, food indoors and outdoors, cigarettes, clothing, personal care, leisure,

schooling and other. Public consumption includes utilities, trips, vacation, shared

transport, rent, mortgage, and other public expenditures.

Expenditures on children are not included among public consumption in the main

estimation. The reason for this is that, since the focus of this study is the evaluation

of individual income, it does not seem fair to increase the evaluation of income of one

6The survey was designed and carried out by a research team for the project “Measuring Equivalent
incomes: the implementation of individual well-being measures from Belgian data” (contract
BR/121/A5/MEQIN). The data will be available to the public in the future upon request.
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of the spouses because she cares more about children. However, estimations are highly

robust to the inclusion of expenditures on children as a public good (see section 6.3).

Non-labor income was defined as consumption based, i.e. the residual between total

consumption (private and public expenses) and total labor income of the couple. This

reduces measurement error and allows to proxy for unobserved sources of wealth (see

for instance Blundell et al., 2007).

The definition of the amount of time agents devote to leisure requires choosing

the maximum amount of hours an individual could possibly work (T ), which is not

observed. Clearly, the definition is not trivial as it affects full labor income, which

includes the value of leisure (wimi + wili). It is a known issue that the choice of T

will affect the results for an Almost Ideal demand system with labor supply. In the

main specification, we choose a value of T = 112 hours per week, which amounts to

subtracting 8 hours for sleeping time a day. However, the model is also estimated using

a value of T equal to 168, without removing any sleeping time. As we show below, the

results are highly robust to different values of T (see section 6.3).

Table 1 presents some descriptive statistics for the main variables of the model. All

the consumption variables are expressed in euros per month. I observe that private

consumption of females is slightly higher than that of males but the difference is not

statistically significant. Expenditures on public goods represent on average a large

share of household total consumption. Expenditures on children are, however, relatively

low. Males earn a slightly higher wage per unit of labor but they work a significantly

higher amount of hours per week. The age difference within the couples in the sample

amounts to 2 years.
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Table 1: Descriptive statistics. Model sample.

Male Female Household
Private consumption 518.9 524.8

(240.5) (246.7)
Public expenditure 1,671.2

(867.0)
Public expenditure (inc. children) 1,780.7

(922.4)
Hours worked (per week) 47.27 39.19

(10.25) (10.56)
Wage (e per hour) 10.89 10.58

(3.46) (3.89)
Age 42.63 40.69

(9.08) (9.35)
Age difference 1.94

(5.39)
Observations 228

Source: MEQIN dataset. The sample is composed of working couples.

6 Results

6.1 A first look at the data

Although the estimation of the model does not rely on assuming similar preferences

between singles and married individuals, the expenditure patterns among singles can

provide some suggestive evidence on gender-specific preferences towards those goods

that are normally jointly consumed within a multiple-member household. Specifically,

if we study the budget share among singles for those goods that are usually shared

within a couple, we can approximate potential differences in preferences towards these

goods by gender. Table 2 shows the share of expenditure on those goods that are

included among public expenditures in my model over total expenditure for single

males and females. I observe that apart from one exception, single males devote a

larger share of their budget to these types of goods. The only exception for which

women spend a larger share is utilities, but the difference is not statistically significant.

These differences could, however, be explained by non-homothethic preferences. If

this type of goods are luxuries and preferences are non-homothetic, as income increases

they would consume proportionally more of them. Given that single men have higher

income than single women7, this could drive the observed differences in consumption

of public goods. To test this hypothesis, Table 3 exploits gender differences in budget

7Single men earn on average e350 more than women per month (see Table A.1 in the Appendix).
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Table 2: Differences in share of public expenditures by gender. Singles.

Share of expenditure Male (s.d) Female (s.d) Difference (p-value)

Trips 7.64 4.35 0.000
(0.074) (0.050)

Holidays 5.79 4.31 0.068
(0.075) (0.068)

Transport 7.85 5.18 0.000
(0.073) (0.051)

Utilities 23.65 25.85 0.193
(0.141) (0.152)

Rent 14.04 10.31 0.101
(0.207) (0.192)

Total public goods 58.97 50.00 0.001
(0.222) (0.253)

Observations 134 180

Source: MEQIN dataset. The sample is composed of singles.

shares for the same goods conditional on total income. I regress the budget shares

by type of public good on a dummy for gender and total income. The coefficient on

gender is still negative for all goods except for utilities and it remains significant for

trips, transportation and notably for the total of public expenditures after controlling

for total income. We observe that for a given level of income, single men spend a

considerably higher share of their budget on public goods than women. Specifically,

their budget share devoted to public goods is 8 pp. larger than for women.8 Therefore,

non-homothetic preferences do not explain the differences in expenditure patterns on

public goods across gender.

Table 3: Gender differences in budget shares conditional on income. Singles.

Dependent variable: Budget share

(1) (2) (3) (4) (5) (6)
Trips Holidays Transport Utilities Rent Total public goods

Male 0.023*** 0.002 0.024*** -0.008 0.040 0.082***
(0.007) (0.008) (0.007) (0.017) (0.025) (0.028)

Total income 0.000*** 0.000*** -0.000 -0.000*** -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Constant 0.014** 0.006 0.052*** 0.304*** 0.115*** 0.492***
(0.007) (0.008) (0.007) (0.017) (0.025) (0.029)

Observations 292 292 292 292 292 292
R2 0.149 0.124 0.040 0.034 0.009 0.037

Source: MEQIN dataset. * p < 0.1, ** p < 0.05, *** p < 0.01. The sample is composed of singles.

8Similar results are obtained if we control for logarithm of income. See Table A.2 in the Appendix.
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6.2 Estimation results

Table 4 reports the estimates of the structural model. Even though the sample size

is small, most of the parameters are precisely estimated. Except for one, they are all

statistically significantly different from zero. Most coefficients have the expected sign.

Given that the estimates of β1 and β2 are both positive, leisure turns out to be a luxury

good for both members.9 I observe that the Pareto weight is significantly affected by

the husband’s relative wage, non-labor income of the household and the age difference

between husband and wife. The latter is statistically different from zero (at 5% level

of significance) as required by the identification strategy.

Table 4: Model estimates.

Coefficient Standard error

α1
10 0.883*** (0.055)

α1
2 -0.145*** (0.010)

β1 0.303*** (0.017)
α2
10 0.946*** (0.046)

α2
2 -0.084*** (0.009)

β2 0.376*** (0.021)
Λ1 -2.066*** (0.056)
Λ2 1.882*** (0.050)
Λ3 0.175*** (0.017)
Λ4 -0.190* (0.107)
α1
11 0.022* (0.013)

α2
11 -0.016 (0.011)

Source: MEQIN dataset. * p <
0.1, ** p < 0.05, *** p < 0.01.
The sample is composed of working
couples.

The parameters that enter the individual MWP for the public good are respectively

α1
2 and α2

2 for each member. I observe first that the estimates are both significantly

different from zero at 1% level of significance. This implies that for Belgian working

couples expenditures on the public good are non separable from the individual trade-off

between leisure and consumption. As expected, the sign of these coefficients is negative.

Interestingly, the estimate is higher in absolute value for males than females. Even

though we would like to avoid making interpersonal comparisons of utility, this result

will be relevant for the estimation of the MWP. All things equal, the preference

parameter estimates point to a higher MWP for the public good among males.

9The income elasticity of leisure of member i is define as ∂li

∂(wi+ρi)×
wi+ρi

li = 1+βi w
i+ρi

wili . The elasticity

is clearly higher than 1 as long as βi is positive.
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Using the model estimates, we can get an estimation of the individual MWP for

the public good by gender. Table 5 presents the average MWP for the public good

for each member of the couple. Results show that the average MWP is considerably

higher for the male member of the couple and amounts to 0.6. The difference between

the MWP of the husband relative to the wife is statistically different from zero at 1%

level of significance. This amounts to rejecting the model with equal prices for shared

consumption across members.

Table 5: MWP by gender.

MWP 1 (s.d) MWP 2 (s.d) Difference (p-value)

0.596 0.404 0.191
(0.163) (0.163) (0.000)

Source: MEQIN dataset. The sample is composed of
working couples.

Figure 1 shows the distribution of the MWP for males. I omit the plot for females

because it is a mirror graph of that of males (with mirror line at 0.5). Although we

observe a fair amount of variation in the individual MWP of males, the great majority

of cases are located to the right of 0.5, which corresponds to equal MWPs.

Figure 1: MWP for males.

0
1

2
3

.2 .3 .4 .5 .6 .7 .8 .9 1
MWP1

Kernel density Mean MWP1

Source: MEQIN dataset. The sample is composed of working
couples.

Individual MWP is composed of both a preference parameter and other elements

related to income and prices. I can study which is the contribution of preferences (resp.

income and prices) to the difference in MWP between husbands and wives. I decompose
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the contribution by the preference parameter (αi
2) and by the rest of elements of the

MWP that are related to individual income and prices ((wi+ρi)× lnwi) (see equation

11). The difference in MWP across gender (scaled by the level of public expenditures)

can be expressed as:

∆MWP i × cp = ∆|αi
2|

∑
i=1,2(w

i + ρi) lnwi

2
+ ∆(wi+ρi) lnwi

∑
i=1,2|αi

2|
2

(12)

where ∆x refers to x1 − x2, i.e. the difference in the corresponding element between

individual 1 and 2. The contribution of the preference parameter (resp. income part)

to the difference in MWP is the absolute value of the first (resp. second) term in

equation (12). I observe that on average 56% of the difference in MWP between spouses

is explained by the difference in the preference parameter, while the rest is given by

the difference in income & price (see Table 6).10 The contribution of preferences has a

right-skewed distribution with median at 0.51 (see Table A.2 in the Appendix).

Table 6: Decomposition of contribution to MWP.

Preferences / (s.e) Income & prices / (s.e)

0.564 0.436
(0.014) (0.014)

Source: MEQIN dataset. The sample is composed
of working couples.

As discussed in section 1, differences in MWP by gender are relevant because

they can have important welfare effects. The rest of this section focuses on the

welfare consequences of the differences in MWP observed. In order to study welfare

consequences, we compare three different approaches to estimate individual income

based on consumption expenditure. The first is the traditional approach used to

measure poverty and inequality, which consists in estimating individual income by

applying equivalence scales. In order to make total household income comparable

across approaches, we assume that each adult within the household amounts to one

equivalent adult. This approach ignores intra-household inequalities. The second

approach compared here is based on the standard in collective models, which estimates

the economies of scales by a linear consumption technology à la Barten. Given the

data we use here, where goods are divided between private and jointly consumed, the

Barten coefficient for shared consumption is naturally 0.5. As previously discussed, in

10See Table A.9 in the Appendix for decomposition results under two alternative decomposition
methods. The contribution of the preference parameters ranges between 52 and 60%.
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equilibrium, this technology paired with Pareto efficiency implies that both members

have the same willingness to pay (shadow price) for the shared good. Thus, we

evaluate individual income by assigning to each member half of the expenditures on

the public good. Finally, the third approach is the one proposed in this paper, where

individuals are allowed to have different willingness to pay for the public good. The

three approaches evaluate individual income in the following way:

Y i
1 =

(c1 + c2 + cp)

2
Equivalence scales

Y i
2 = ci +

1

2
cp Equal shadow prices

Y i
3 = ci +MWP icp Individual prices - New approach

Taking individual income as measured by these three different approaches, we can

compute standard measures of poverty and inequality. Income poverty is measured

by the Head Count ratio.11 I compute the poverty threshold as 60% of the median

of equivalised income in the entire dataset.12 To compute the threshold, income is

defined as total household income and OECD equivalence scales are applied.13 Table

7 displays the Head Count ratio for each of the income measures for the model sample

and divided by gender. It also displays the contribution of each gender to the level of

poverty. I observe that the level of poverty is pretty close for the equivalence scale and

the equal price approach. The highest level of poverty corresponds to my approach.

Table 7: Effect on income poverty.

Equivalence scales Equal shadow prices Individual prices

Global poverty 0.257 0.263 0.312
Male poverty 0.257 0.298 0.198
Female poverty 0.257 0.227 0.425
Male Contribution (%) 50.0 56.8 31.8
Female Contribution (%) 50.0 43.2 68.2
Observations 456 456 456

Source: MEQIN dataset. The sample is composed of working couples.

By construction, there is no difference by gender in the level of poverty with

11The Head Count ratio is defined as the ratio of population whose income falls below the poverty
line.

12This follows the EUROSTAT At-risk-of-poverty rate line, which is set at 60% of the national median
equivalised disposable income (after social transfers).

13The OECD equivalence scales consider that each extra adult in the household equals half adult and
each child equals 0.3 adults.
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equivalence scales. However, if we compare the last two approaches, they provide

a completely different picture about poverty by gender. In the approach à la Barten

scales (equal shadow prices), the level of poverty is 7 percentage points higher for males

than females. However, if we take into account the lower MWP for the public good

among wives, the picture is reversed. Poverty is more than 20 percentage points higher

for females than males. This corresponds to a contribution of poverty for females of

68% compared to only 43% in the second approach.

Given that the sample includes couples with varying number of children, in order

to gain comparability we divide the analysis of poverty by household size (see Table 8).

As expected, the level of poverty varies across different types of households. However,

the qualitative differences across approaches within each comparable household type

remain the same.14

Table 8: Effect on income poverty by household type.

Equivalence scales Equal shadow prices Individual prices

No children
Global poverty 0.309 0.324 0.390
Male poverty 0.309 0.356 0.283
Female poverty 0.309 0.292 0.496
Male Contribution (%) 50.0 54.9 36.3
Female Contribution (%) 50.0 45.1 63.7
Observations 63 63 63

One child
Global poverty 0.351 0.357 0.402
Male poverty 0.351 0.381 0.273
Female poverty 0.351 0.333 0.531
Male Contribution (%) 50.0 53.4 34.0
Female Contribution (%) 50.0 46.6 66.0
Observations 59 59 59

Two children
Global poverty 0.201 0.195 0.268
Male poverty 0.201 0.225 0.166
Female poverty 0.201 0.166 0.369
Male Contribution (%) 50.0 57.6 31.0
Female Contribution (%) 50.0 42.4 69.0
Observations 84 84 84

Source: MEQIN dataset. The sample is composed of working couples with up to two children.

Clearly, the differences in individual income observed can have an effect on the

14Tables A.10 and A.11 in the Appendix display the results for households with two or more children
and three or more children respectively. The qualitative conclusions found for smaller households
hold.
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measurement of inequality. The level of income inequality for each measure of income

is measured by the Gini index. Table 9 reports the Gini index for the sample of the

model for the three income measures. I observe that the lowest level of inequality is

given by the equivalence scale approach, which is only slightly lower than the level

of inequality under the equal shadow price approach. This is explained by the fact

that private consumption does not vary much across gender in my sample. If we

allow individual MWP to vary, income inequality is highest. Moving from the second

approach to my approach leads to an increase of more than 2 percentage points in the

Gini index, arguably a large effect on income inequality.

Table 9: Effect on income inequality.

Equivalence scales Equal shadow prices Individual prices

0.189 0.192 0.236

Source: MEQIN dataset. The sample is composed of working
couples.

Instead of focusing on specific moments of the distribution, we can compare the

full distribution of individual income across measures. I omit from the analysis the

equivalence scale measure because the results are very close to those with equal prices.

Figure 2 shows the Generalized Lorenz curves for females and males for both measures

of individual income. It plots the cumulative individual income against the proportion

of population, where individuals are ordered in ascending order of income. I observe

that the Generalized Lorenz curve of females under equal prices is always above the

curve under my approach. This generalized Lorenz dominance implies that assuming

equal prices for the public good leads to higher welfare for women all along the

distribution. It also implies that any measure of poverty based on the poverty gap

ratio15 will give a higher level of female poverty in my approach, irrespectively of the

poverty line chosen. For men, the two curves cross for low levels of income, ruling out

generalized Lorenz dominance. Given that the curve for equal prices is slightly above

for very low levels of income, this implies that at this income range the MWP of men is

on average below 0.5. However, for most of the distribution, the MWP curve is above

the equal price curve, which corresponds to higher welfare for males.

Overall, my results suggest that ignoring intra-household differences in MWP for

joint consumption amounts to underestimating the level of poverty, particularly among

women, as well as the level of inequality.

15The poverty gap ratio is defined as the mean shortfall of the total population from the poverty line.
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Figure 2: Generalized Lorenz curves by gender.

(a) Female

0
20

0
40

0
60

0
80

0
10

00
12

00
14

00
C

um
ul

at
ed

 in
pu

te
d 

in
di

vi
du

al
 in

co
m

e

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
Proportion of population (p)

Different MWPs Equal prices
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Source: MEQIN dataset. The sample is composed of working couples.

6.3 Robustness checks

As mentioned in section 5.1, a number of choices made in the estimation of the model

could affect the results. In this section, we briefly discuss the results of the model

under different choices to study the robustness of my main specification.

First, the choice of the total amount of hours that individuals can devote to work

and leisure can affect the results. Tables A.3 and A.4 in the Appendix show the results

of the estimation under a different value of T (168 hours instead of 112). Results are

highly robust to this alternative specification. The marginal willingness to pay for the

husband is just slightly higher than in the main specification (see Table A.4).

Second, public expenditures in the main specification do not include expenditures

on children. However, they are usually regarded as a public good. Tables A.5 and

A.6 in the Appendix display the results of the model and average MWP including

expenditures on children in the definition of public good. Results are very close to the

main specification.

Finally, we estimate the model using the husband’s share in individual non-labor

income as an additional distribution factor. This additional distribution function is

not significant. Results are again highly robust to this additional specification, which

is rewarding (see Tables A.7 and A.8 in the Appendix).
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7 Concluding remarks

One of the main challenges of the estimation of individual income within households

is the presence of joint consumption. In this paper, we estimate individual income

in a new way within a collective model of labor supply. I treat joint consumption as

a public good and allow for the individual MWP for this good to be different across

household members. This different willingness to pay is in turn allowed to affect the

evaluation of individual income measured from consumption. This departs from the

standard approach in the literature, where a linear consumption technology with equal

individual shadow prices is used. I estimate the model using a novel dataset of Belgian

households, which has detailed consumption information.

Results show that this alternative estimation has significant effects on the evaluation

of individual income. Given the significant lower marginal willingness to pay for the

public good among wives, their individual income is significantly lower than in the

standard approach. This translates into a higher level of relative poverty, specially

among women, a higher contribution of women to poverty and a higher inequality

relative to a model with shared consumption and equal shadow prices. I conclude that

assuming equal individual MWP for joint consumption is not welfare neutral. On the

contrary, the standard approach might be biased against women if as observed in my

sample, men have a higher preference for public goods within the household.
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Donni, Olivier and Pierre-André Chiappori, “Nonunitary Models of Household

Behavior: A Survey of the Literature,” in “Household Economic Behaviors”

International Series on Consumer Science, Springer, New York, NY, 2011, pp. 1–40.

Dunbar, Geoffrey R, Arthur Lewbel, and Krishna Pendakur, “Children’s

Resources in Collective Households: Identification, Estimation, and an Application

to Child Poverty in Malawi,” American Economic Review, 2013, 103 (1), 438–471.

Greene, William H., Econometric Analysis, 7th ed ed., Boston: Prentice Hall, 2012.

Lewbel, Arthur and Krishna Pendakur, “Estimation of Collective Household

Models with Engel Curves,” Journal of Econometrics, 2008, 147 (2), 350–358.

Lise, J. and S. Seitz, “Consumption Inequality and Intra-Household Allocations,”

The Review of Economic Studies, 2011, 78 (1), 328–355.

Lundberg, Shelley A. and Robert A. Pollak, “Non-Cooperative Bargaining

Models of Marriage,” American Economic Review, 1994, 84 (2), 132–137.

Lundberg, Shelly J. and Robert A. Pollak, “Separate Spheres Bargaining and

the Marriage Market,” Journal of Political Economy, 1993, 101 (6), 988–1010.

, , and Terence J. Wales, “Do Husbands and Wives Pool Their Resources?

Evidence from the United Kingdom Child Benefit,” The Journal of Human

Resources, 1997, 32 (3), 463–480.

Manser, Marilyn and Murray Brown, “Marriage and Household Decision-Making:

A Bargaining Analysis,” International Economic Review, 1980, 21 (1), 31–44.

McElroy, Marjorie B. and Mary Jean Horney, “Nash-Bargained Household

Decisions: Toward a Generalization of the Theory of Demand,” International

Economic Review, June 1981, 22 (2), 333.

25



Vermeulen, Frederic, “Collective Household Models: Principles and Main Results,”

Journal of Economic Surveys, September 2002, 16 (4), 533–564.

26



A Appendix

Figure A.1: Fit of the model.
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(b) Fit of c2

0 0.2 0.4 0.6 0.8 1 1.2 1.4
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

(c) Fit of cp

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7
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Table A.1: Differences in income by gender. Singles.

Dependent variable: Total income

Male 347.424***
(106.034)

Constant 1425.184***
(69.376)

Observations 292
R2 0.036

Source: MEQIN dataset. The sample
is composed of singles.
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Table A.2: Gender differences in budget shares conditional on income (log). Singles.

Dependent variable: Budget share

(1) (2) (3) (4) (5) (6)
Trips Holidays Transport Utilities Rent Total public goods

Male 0.025*** 0.001 0.024*** -0.010 0.038 0.077***
(0.007) (0.008) (0.007) (0.017) (0.025) (0.029)

Total income (log) 0.045*** 0.074*** 0.005 -0.052** -0.008 0.064*
(0.010) (0.011) (0.009) (0.023) (0.033) (0.038)

Constant -0.277*** -0.491*** 0.013 0.635*** 0.174 0.054
(0.070) (0.078) (0.068) (0.164) (0.238) (0.275)

Observations 286 286 286 286 286 286
R2 0.124 0.151 0.042 0.022 0.008 0.041

Source: MEQIN dataset. * p < 0.1, ** p < 0.05, *** p < 0.01. The sample is composed of singles.

Table A.3: Model estimates. T = 168 hours.

Coefficient Standard error

α1
10 0.930*** (0.027)

α1
2 -0.072*** (0.006)

β1 0.202*** (0.015)
α2
10 0.946*** (0.026)

α2
2 -0.038*** (0.006)

β2 0.278*** (0.020)
Λ1 -1.864*** (0.056)
Λ2 1.675*** (0.041)
Λ3 0.134*** (0.014)
Λ4 -0.203** (0.088)
α1
11 0.009 (0.006)

α2
11 -0.008 (0.006)

Source: MEQIN dataset. * p <
0.1, ** p < 0.05, *** p < 0.01.
The sample is composed of working
couples.

Table A.4: MWP by gender. T = 168 hours.

MWP 1 MWP 2

Average MWP 0.630 0.370
(0.143) (0.143)

Source: MEQIN dataset. The sample
is composed of working couples.
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Table A.5: Model estimates. Including children in public expenditures.

Coefficient Standard error

α1
10 0.892*** (0.057)

α1
2 -0.158*** (0.010)

β1 0.305*** (0.016)
α2
10 0.954*** (0.047)

α2
2 -0.090*** (0.009)

β2 0.381*** (0.021)
Λ1 -2.067*** (0.055)
Λ2 1.882*** (0.050)
Λ3 0.189*** (0.017)
Λ4 -0.212** (0.107)
α1
11 0.024* (0.013)

α2
11 -0.016 (0.011)

Source: MEQIN dataset. * p <
0.1, ** p < 0.05, *** p < 0.01.
The sample is composed of working
couples.

Table A.6: MWP by gender. Including children in public expenditures.

MWP 1 MWP 2

Average MWP 0.595 0.405
(0.163) (0.163)

Source: MEQIN dataset. The sample
is composed of working couples.

Table A.7: Model estimates. Two distribution factors.

Coefficient Standard error

α1
10 0.883*** (0.055)

α1
2 -0.145*** (0.010)

β1 0.303*** (0.017)
α2
10 0.946*** (0.046)

α2
2 -0.083*** (0.009)

β2 0.376*** (0.021)
Λ1 -2.065*** (0.056)
Λ2 1.882*** (0.050)
Λ3 0.176*** (0.017)
Λ4 0.000 (0.000)
Λ5 -0.193* (0.107)
α1
11 0.022* (0.013)

α2
11 -0.016 (0.011)

Source: MEQIN dataset. * p <
0.1, ** p < 0.05, *** p < 0.01.
The sample is composed of working
couples.
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Table A.8: MWP by gender. Two distribution factors.

MWP 1 MWP 2

Average MWP 0.597 0.403
(0.163) (0.163)

Source: MEQIN dataset. The sample
is composed of working couples.

Figure A.2: Decomposition of MWP. Density of
preference contribution.
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Source: MEQIN dataset. The sample is composed of working
couples. The decomposition was done following equation
(12).

Table A.9: Decomposition of contribution to MWP. Alternative method.

Preferences / (s.e) Income & prices / (s.e)

Alternative 1 0.601 0.399
(0.015) (0.015)

Alternative 2 0.521 0.479
(0.015) (0.015)

Source: MEQIN dataset. The sample is composed of working
couples. Alternative 1 and 2 are respectively defined as:

∆MWP i × cp = ∆|αi
2|(w

1 + ρ1) lnw1 +∆((wi+ρi) lnwi)|α2
2|

∆MWP i × cp = ∆|αi
2|(w

2 + ρ2) lnw2 +∆(wi+ρi) lnwi |α1
2|
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Table A.10: Effect on income poverty. Couples with two or more children.

Equivalence scales Equal shadow prices Individual prices

Two or more children
Global poverty 0.208 0.211 0.256
Male poverty 0.208 0.252 0.146
Female poverty 0.208 0.170 0.366
Male Contribution (%) 50.0 59.7 28.5
Female Contribution (%) 50.0 40.3 71.5
Observations 106 106 106

Source: MEQIN dataset. The sample is composed of working couples with two or more
children.

Table A.11: Effect on income poverty. Couples with three or more children.

Equivalence scales Equal shadow prices Individual prices

Three or more children
Global poverty 0.225 0.251 0.225
Male poverty 0.225 0.322 0.092
Female poverty 0.225 0.180 0.358
Male Contribution (%) 50.0 64.1 20.4
Female Contribution (%) 50.0 35.9 79.6
Observations 22 22 22

Source: MEQIN dataset. The sample is composed of working couples with three or more
children.
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