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Abstract
This paper analyzes the intrahousehold bargaining power of spouses in Spanish families, in a collective framework. We esti-
mate household labor supply equations and, under certain testable restrictions, we obtain a theoretically derived sharing rule 
for household income, which characterizes intrahousehold bargaining power. Then, using unique data on decision-making 
in the household, we construct Pareto weights, and study the validity of the collective model by comparing the theoretical 
sharing rule and the constructed Pareto weight. The results reveal that both the observed Pareto weight and the theoretical 
sharing rule display qualitative similarities, thus providing direct empirical support to the collective model. Furthermore, 
the results suggest that Spanish wives behave more altruistically, while husbands behave more egoistically. This should be 
taken into account by policy makers and researchers when analyzing inequality in the household, and contemplating specific 
policies affecting the household.

Keywords  Collective model · Labor supply · Intrahousehold bargaining power · Spain

JEL Codes  D13 · J22

Introduction

This paper analyzes intrahousehold decision making in 
Spanish families, in order to identify the bargaining power 
of spouses. To that end, it follows the collective model of 
labor supply (Chiappori et al., 2002), which assumes that 
household members cooperate to reach Pareto-efficient out-
comes. The study provides a direct estimate of intrahouse-
hold bargaining power from unique data on intrahousehold 
decisions, which serves as a test for the validity of the collec-
tive framework. Studies of inequality often ignore an impor-
tant aspect that emerges from the intrahousehold allocation 
of resources, which can lead to an incomplete view of the 
situation (Chiappori & Meghir, 2015; Radchenko, 2016). 

Inequality may increase if resources within the household 
are allocated in such a way that endowment differences 
are reinforced, while inequality may decrease if those dif-
ferences are taken into account. Thus, the analysis of the 
spouse’s intrahousehold share of resources is important for 
the design of policies aimed at alleviating poverty.

Prior to the 1980s, ‘the family’ had primarily been stud-
ied by following a “unitary” approach, where households 
were seen as units with a single utility function, which was 
essentially equivalent to considering them as ‘black boxes’. 
This unitary approach gave rise to certain difficulties, includ-
ing the lack of theoretical foundations and non-convincing 
empirical results (e.g., Duflo, 2003; Lundberg et al., 1997; 
Thomas, 1990). In the early 1980s, motivated by the work 
of Gary Becker (Becker, 1991), several approaches were 
developed to analyze the intrahousehold decision process. 
A variety of models emerged, viewing household processes 
as cooperative games (Bargain & Moreau, 2013; Manser & 
Brown, 1980; McElroy & Horney, 1981), non-cooperative 
games (Bergstrom, 1997; Lundberg & Pollak, 1994), inde-
pendent individual models (Grossbard-Shechtman, 1984), 
and household social welfare programs (Chiappori, 1988, 
1992). Among these, a number of empirical applications 
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rely on the so-called “collective” model, first proposed by 
Chiappori (1988, 1992). Browning and Chiappori (1998) 
then introduced the concept of “distribution factors”, and 
Chiappori et al. (2002) developed a general collective model 
of labor supply, including distribution factors, along with 
an empirical estimate of the model in the US, which pro-
vided indirect evidence on how spouses share their resources 
within households, through theoretically derived sharing 
rules. The collective model has become one of the main 
frameworks used in the study of family behaviors, and sev-
eral authors have demonstrated the validity of the approach, 
against the traditional unitary approach (e.g., Attanasio & 
Lechene, 2014; Giovanis & Ozdamar, 2019; Lyssiotou, 
2017; Rapoport et al., 2011) See the surveys by Donni and 
Chiappori (2011), Chiappori and Mazzocco (2017), and 
Donni and Molina (2018), while details on the theoretical 
foundations and empirical specifications related to the col-
lective models are shown in Browning et al. (2014).

The collective model addressed several of the problems 
of the unitary approach, derived from the fact that the family 
is considered as a black box, and household formation and/
or dissolution is not considered. In this context, the unitary 
approach imposes a series of restrictions on observed behav-
ior, which include that it does not allow for the establishment 
of the intrahousehold distribution of consumption, nor of 
productive resources, and consequently, of intrahousehold 
well-being. This produces biased estimates of intrahouse-
hold inequality (Browning et al., 2013; Dunbar et al., 2013). 
But the latter consideration allows researchers to use the col-
lective model to study wealth, welfare, and inequality within 
families. Thus, the collective model of household behaviors 
seems to be the ideal tool with which to examine how house-
holds allocate their resources, their income, and their welfare 
(Chiappori & Mazzocco, 2017). Nevertheless, the collective 
model remains a theoretical tool, as it allows researchers to 
analyze spouses observed behavior and, if such behavior is 
compatible with certain testable restrictions, the distribution 
of power within the household (and thus the allocation of 
resources) can be theoretically derived from the observed 
behaviors. In this context, however, few authors have directly 
estimated intrahousehold bargaining power—a difficult task, 
given that this power is by definition unobservable—which 
would give empirical support to the main theoretical conclu-
sions derived from the collective model.1

Despite that, and setting aside the unitary approach, 
several authors have studied family decision making under 

different bargaining frameworks (Yusof & Duasa, 2010). A 
commonality of bargaining models of household decision 
making is that they consider different and possibly conflict-
ing preferences of family members (usually spouses), who 
then bargain to reach household decisions. Such a bargaining 
process, similar to the collective model, are governed by the 
notion of power in the household, determined by observables 
such as relative income, unearned income, human capital, 
and labor supply (Jianakoplos & Bernasek, 2008; Malone 
et  al., 2010; Yilmazer & Lyons, 2010). Some specific 
household decisions that have been recently studied include 
financial decisions (Lim et al., 2021), work-family decisions 
(Molina, 2021), consumption (Chiappori & Naidoo, 2020; 
Lien et al., 2018), commuting trips (Carta & De Philippis, 
2018), fertility (Pronzato, 2017), and entrepreneurial deci-
sions (Bettinelli et al., 2017), among others. See Chiappori 
(2020) and Chiappori and Meghir (2021) for a recent review 
of household economic behaviors, the marriage market, and 
family decision making.

Against this background, the objective of this paper is to 
study intrahousehold bargaining power in Spain, based on 
a collective model of household labor supply. Using data 
from the European Union Statistics on Income and Living 
Conditions, we estimate spouses labor supply equations, as 
proposed by Chiappori et al. (2002), and then derive the 
theoretical sharing rule of household income from those esti-
mates, characterizing intrahousehold bargaining power and 
resource allocation. Using unique information from the 2010 
module on intrahousehold sharing of resources, we then 
construct a variable that accounts for bargaining power in 
the household, and compare whether the theoretical sharing 
rule is compatible with estimates on that constructed proxy 
for bargaining power. This allows us to test the collective 
model of labor supply and, in particular, the characteriza-
tion of bargaining power in the household derived from that 
model. The results indicate that the sharing rule theoretically 
derived from spouses’ labor supply estimates is compatible 
with similar estimates on the constructed indicator of intra-
household bargaining power, which gives empirical support 
to the collective model.

The contributions of the paper are twofold. First, we 
empirically study spousal labor supply, and derive a theo-
retical sharing rule of household income that allows us to 
analyze the intrahousehold allocation of resources in Span-
ish households, in terms of individual wages and non-labor 
income. Our estimates reject the unitary model, and are in 
line with the predictions of the collective model, suggest-
ing that spouses behave cooperatively. Furthermore, we 
find that wives behave altruistically, while husbands are 
more egoistic, since the sharing rule estimates suggest that, 
for each additional Euro earned by the wife (husband), the 
wife retains 0.4 Euros (0.14 Euros). Second, we perform 
an empirical test on household collective models of labor 

1  Bargain et al. (2018) provided direct evidence in line with the pre-
dictions of the collective model using data on sharing in Bangladesh, 
and Velilla (2020) analyzed the empirical validity of the sharing rule 
in a discrete choice mode, using data from employed husbands and 
unemployed wives in Spain.
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supply, using data for Spain, thus complementing exist-
ing research for the case of developing economies (Bar-
gain et al., 2018). The results indicate that intrahousehold 
behaviors and resource allocation in Spain are compatible 
with the predictions of the collective model, as estimates of 
the constructed bargaining power index, and estimates of 
the theoretically derived sharing rule, both measuring intra-
household sharing, are qualitatively robust.

Theoretical Framework

The general collective model has evolved in recent decades 
to include, for example, public commodities (Blundell et al., 
2005; Chiappori & Weiss, 2007), participation in employ-
ment (Blundell et al., 2007), domestic production (Browning 
et al., 2013), and time dimensions (Chiappri et al. 2020; 
Lise & Yamada, 2019; Mazzocco, 2007). In this section, 
we provide a brief summary of the simplest version of the 
collective model of labor supply with distribution factors, as 
proposed by Chiappori et al. (2002).

We assume that households consist of two spouses, 
i = 1, 2 , with distinct preferences and individual utility func-
tions, Ui = Ui(1 − hi,Ci, z) , where hi ∈ (0, 1) represents paid 
work time of spouse i , so 1 − hi represents private leisure. Ci 
represents the private consumption of a Hicksian good with 
unitary price, and z represents a vector of preference factors. 
The utility functions are assumed to satisfy a set of required 
properties, i.e., they are strictly quasi-concave, increasing, 
and continuously differentiable. The main hypothesis of the 
collective model is that spouses know each other’s’ prefer-
ences, and that the household decision process leads to a 
Pareto-efficient outcome (Chiappori, 1988, 1992). Assuming 
Pareto efficiency requires that the outcome chosen by house-
hold members cannot be improved upon, in the sense that 
no alternative allocation would be unanimously preferred 
by household members. This assumption is not especially 
restrictive in a static framework, as it refers to the ability of 
spouses to be aware of the preferences of each other (even 
when individual preferences are egoistic), and act coopera-
tively to take advantage of marriage.

Under these hypotheses, the allocation of resources in the 
household is fully determined by the spouses’ bargaining 
power in household decision-making. Then, there exists a 
Pareto weight, which is unobserved but depends on observ-
able factors, � = �

(

w1,w2, y, �, s
)

∈ (0, 1) , such that the 
household solves Program:

subject to the budget constraint:

(1)max
{h1,h2,C1,C2}

�U1 + (1 − �)U2

In this setting, wi represents spousal wages, y represents 
household non-labor income, and s is a vector of distribution 
factors, which are variables that affect intrahousehold deci-
sions and the Pareto weight, but not individual preferences 
(Browning & Chiappori, 1998; Chiappori et al., 2002). See 
Browning et al. (2014) for details on the collective model in 
a more generalized setting.

It is well-established that the problem (P1) is equivalent, 
on the basis of the Second Fundamental Welfare Theorem, 
to a decentralized two-stage process where, first, household 
members negotiate the allocation of household income, 
according to a “sharing rule”, � = �(�) , such that agent 1 
receives �1 = � , and agent 2 receives �2 = y − � . See a for-
mal demonstration in Chiappori (1992). Each spouse i solves 
the individual Program:

subject to the budget constraint:

Then, the solution of the household problem can be 
expressed as the solution of the initial Program or, equiva-
lently, as the solution of the pair of individual Programs 
subject to the sharing rule. That is to say, spouses’ labor 
supply equations, as the solution of the household program, 
must be the same equations as the solutions of the individual 
programs:

where Hi denotes individual i ’s Marshallian demand, i.e., 
the solution to Eqs. (3) and (4). Using these equations, Chi-
appori et al (2002) generated a set of testable restrictions 
that must be satisfied for the equations to be the solution of 
both Program (1) and Program (3). If such restrictions are 
satisfied, they define a system of partial derivatives of the 
unobservable sharing rule equation, in terms of derivatives 
of spouses’ labor supply equations. By solving the system of 
partial derivatives, one can recover, either in general terms 
or under a given functional form of spouses’ labor supply 
equations, the sharing rule of household income, � , up to 
an integration constant. Given that the sharing rule is one-
to-one related to the spouses’ bargaining positions, as repre-
sented by the Pareto weight, the collective model allows the 
study of intrahousehold decision-making through observed 
behavior. See the mathematical details in Browning et al. 
(2014).

(2)w1h
1 + w2h

2 + y = C1 + C2

(3)max
{hi,Ci}

Ui(1 − hi,Ci, �)

(4)wih
i + �i(�) = Ci

(5)h1
(

w1,w2, y, �, s
)

= H1
(

w1,�
(

w1,w2, y, �, s
)

, �
)

,

(6)h2
(

w1,w2, y, �, s
)

= H2
(

w2, y − �
(

w1,w2, y, �, s
)

, �
)
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Let us assume, without loss of generality, that spouse 1 
refers to the wife, and spouse 2 refers to the husband. We 
then follow prior analyses by Campaña et al. (2018), Chi-
appori et al. (2002), Lyssiotou (2017), and Rapoport et al. 
(2011), and specify the usual semi-log parametric form of 
individual labor supply equations:

Then, if m3

f3
≠

m5

f5
 , it is possible to find a set of partial 

derivatives of the sharing rule that produce the following 
expression of the sharing rule,

which is valid if and only if m4

f4
=

m5

f5
=

m6

f6
 , where 

Δ = f3m4 − f4m3 ≠ 0 , and �(�) represents the integrating 
constant.

The Intuition of the Model

All in all, the intuition behind the collective model is as 
follows. Assuming only that spouses cooperate to reach 
Pareto efficient outcomes, one can characterize household 
observed behaviors, such as consumption or, in this par-
ticular case, spouses’ labor supply, in a collective context. 
Then, recasting the second welfare theorem, the model 
can be decomposed into a two-stage individual process in 
which each spouse’s labor supply is individually character-
ized. This produces two solutions to the collective program 
per spouse, which should be equivalent, provided that the 
household behaves as assumed (i.e., provided that spouses 
cooperate). By combining the two pairs of solutions of the 
household problem, one can theoretically recover how the 
household allocates its resources between spouses, which 
is equivalent to the characterization of spouses’ power in 
household decision making.

From a practical perspective, the collective model allows 
us to analyze household observed behaviors, such as labor 
supply (which is commonly collected in databases). Then, 
conditional on the household behaving as assumed by the 
collective model (i.e., if the labor supply equations satisfy 
a series of testable conditions), one can theoretically derive 
a series of parameters from the labor supply equations that 
identify the unobserved intrahousehold allocation of income 
and, thus, spouses’ unobserved bargaining powers. Despite 
the relevance of the model in this context, it should be noted 

(7)
h1 = f0 + f1logw1 + f2logw2 + f3y + f4logw1logw2 + f5s1 + f6s2 + f 7z

(8)
h2 =m0 + m1���w1 + m2���w2 + m3y

+ m4���w1���w2 + m5s1 + m6s2 +m7z

(9)

� =
1

Δ

(

m1f4logw1 + f2m4logw2 + f3m4y + f4m4logw1logw2

+m4f5s
)

+ �(z)

that intrahousehold allocations can only be indirectly stud-
ied under such a setting, as they can only be theoretically 
recovered from labor supply equations. In such a context, 
the main contribution of this paper is using unique data on 
household decision making to directly study spouses’ power 
in the household, to compare such estimates to the theoreti-
cally derived allocation of resources in the household, and 
thus provide a test of the collective model of labor supply in 
its simplest, general version.

Data

We use data from the European Union Statistics on Income 
and Living Conditions (EU-SILC), restricted to individuals 
residing in Spain. The EU-SILC data is a comparable and 
multidimensional microdata, and is part of the European Sta-
tistical System. It is conducted every year by Eurostat (since 
2003), and includes both longitudinal and cross-sectional 
samples, though these are not comparable (e.g., individuals 
in the cross-sectional samples, for whom there is information 
from the different Special Modules, do not belong to the lon-
gitudinal sample). The EU-SILC provides information at the 
family and individual level for interviewed households, and 
covers a range of factors, including income, labor character-
istics, poverty, and living conditions, among others (Euro-
pean Commission, 2017). Specifically, we retain individuals 
who completed the Special Module on Intrahousehold Shar-
ing of Resources of the year 2010, which is restricted to the 
cross-sectional sample. This Special Module is intended to 
provide deeper insights into the decision-making process 
within households, understand the allocation of resources 
within the household, and address intrahousehold inequal-
ity and standards of living (European Commission, 2010).

The sample is restricted to those Spanish households 
formed by a “wife” and a “husband” (whether married or 
unmarried), which is consistent with the definition of mar-
riage in Grossbard (2014). Furthermore, given the theoreti-
cal context, we retain spouses who report positive hours of 
work, as in Chiappori et al. (2002). These restrictions lead 
to a sample of 2726 households, each formed by a working 
wife and a working husband. Given that the Special Module 
is only filled-in by the core EU-SILC respondents who are 
between 22 and 65 years old (inclusive), we do not need to 
apply any age restriction that minimizes the role of time allo-
cation decisions over the life cycle (Aguiar & Hurst, 2007; 
Gimenez-Nadal & Sevilla, 2012).

The primary variables that we define from the main 
analysis are spouses’ hours of work, spouses’ earnings, and 
household income. First, spouses’ hours of work are defined 
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in the EU-SILC data as weekly work hours.2 Second, we 
define spouses labor earnings as their respective annual 
earnings, net of taxes, that is, the sum of individual sources 
of labor income (net cash plus non-cash individual income 
from labor, plus net self-employment benefits in the case 
of self-employed workers). Third, the EU-SILC includes 
information on the annual (total) disposable income of 
households, defined as the sum for all household members 
of personal income components (cash or near cash income, 
company car, cash benefits or losses from self-employment, 
pensions received from individual private plans, unemploy-
ment benefits, old-age benefits, survivor benefits, sickness 
benefits, disability benefits, education-related allowances, 
income from rental of a property or land, family/child-
related allowances, social exclusion not elsewhere classified, 
housing allowances, inter-household cash transfers, interest, 
dividends, profit from capital investments in unincorporated 
business, and income received by individuals under age 16), 
net of taxes.3

In addition to these main variables, the EU-SILC allows 
us to define a series of spousal sociodemographics. (1) The 
age of spouses, measured in years. (2) The maximum edu-
cation level achieved by spouses, defined in terms of the 
International Standard Classification of Education (ISCED). 
Two dummies are defined: University education, that takes 
value 1 if individuals have reached University (0 otherwise); 
and secondary education, that takes value 1 if individuals 
have reached secondary, non-compulsory education (0 oth-
erwise). Thus, the reference group for education corresponds 
to low-educated individuals who have not reached non-com-
pulsory education. (3) The number of children present in 
the household. (4) A dummy variable that takes value 1 for 
those couples who are legally married, 0 for unmarried but 
cohabiting couples. (5) A variable that measures the length 
of the marriage, measured in years, and taking value 0 for 
cohabiting but unmarried couples. (6) Dummies for the 
region of residence of individuals, to account for potential 
by-region differences.

Summary statistics of the variables are shown in Table 1. 
The average weekly work hours of wives are 35.5 h, vs 42.7 h 
worked per week by the average husband. The average wife 
earnings are €20,350 per year, vs €28,444 per year earned, 

on average, by husbands. The average ages are 42.6 years for 
wives, and 44.8 years for husbands, while 23.0% of wives 
and 25.5% of husbands have secondary education, vs 48.4% 
and 40.2%, respectively, with University education. The 
average household has a total disposable income of about 
€45,576 per year, and has 0.5 children. Finally, 87.1% of the 
households are formed by legally married spouses, with an 
average marriage duration of 16.4 years.

Distribution Factors

Taking into account the theoretical framework proposed by 
Chiappori (1988, 1992), and in particular the model devel-
oped by Chiappori et al. (2002), we include in the analysis 
two distribution factors, that is to say, two variables that 
affect the spouses’ bargaining power in the household, but do 
not affect individual preferences and the budget constraint. 
For instance, we consider two prominent distribution factors, 
which are the sex ratio and the share of female non-labor 
income over family income (Browning et al., 2014; Cam-
paña et al., 2018; Chiappori et al., 2002; Molina et al., 2018).

The intuition of these distribution factors is as follows. 
On one hand, the sex ratio is considered a proxy for the 

Table 1   Summary statistics

The sample (EU-SILC 2010 module on intrahousehold sharing 
of resources) has been restricted to working spouses (married and 
unmarried)

Variables (1) (2)
Mean S.Dev

Wife variables
Work hours 35.512 9.924
Earnings/1000 20.350 16.097
Age 42.641 8.449
Secondary ed 0.230 0.421
University ed 0.484 0.499
Husband variables
Work hours 42.739 8.041
Earnings/1,000 28.444 24.131
Age 44.754 8.766
Secondary ed 0.255 0.436
University ed 0.402 0.490
Distribution factors
Wife share of family income 1.021 0.031
Sex ratio 0.012 0.043
Household variables
Family income/1,000 45.576 25.577
Number of children 0.519 0.787
Legally married 0.871 0.334
Length of marriage 16.399 9.574
Observations 2726

2  Chiappori et al. (2002) run the test on annual hours of work, as that 
is the information included in their data (the Panel Study of Income 
Dynamics of the US). As the EU-SILC covers only weekly hours of 
work, we decided to work with that variable. Defining annual hours 
of work in terms of weekly hours of work would suppose an algebraic 
change that should not affect the results.
3  The annual (total) disposable income of households is converted to 
household non-labor income by dropping the labor earnings compo-
nents. Negative values are allowed, representing losses from assets, 
debt, or negative household gains.
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relative supplies of women and men in the marriage market, 
so when it is favorable to women (when there are relatively 
more men than women and the sex ratio increases, thus rep-
resenting a scarcity of women), wives should attract a larger 
fraction of household resources, representing an increase 
in the Pareto weight. On the other hand, when the share of 
wives’ non-labor income increases, the wife’s contribution to 
household non-labor income increases, and then she should 
also attract a larger fraction of household resources, driven 
by an increase in the Pareto weight.

Sex ratios are taken from the Spanish National Statis-
tics Office (the Instituto Nacional de Estadística, INE), 
defined as masculinity indices (i.e., males per 100 females), 
by region and age group, and are matched to spouses in 
the sample, accounting for the age of the husband, and the 
region where the couple resides. Regarding the share of 
wives’ non-labor income, it is defined as the rate of wives’ 
non-labor income, over the household total income.

The Constructed Bargaining Power

The 2010 Special Module on Intrahousehold Sharing of 
Resources includes a series of items that may be used to 
build up a proxy for the bargaining power of wives within 
households. Thus, we consider the responses to these items 
by wives in the sample, and use these responses to run a 
Principal Components Analysis (PCA) and define a “con-
structed Pareto weight” as the output of the PCA. The items 
included in the questionnaire are as follows:

1.	 Decision-making on every day shopping: Thinking of 
you and your spouse or partner, who is more likely to 
take decisions on everyday shopping? (1 “more me”, 0 
“balanced”, − 1 “more my partner”).

2.	 Decision-making on expensive purchases of consumer 
durables and furniture: Thinking of you and your spouse 
or partner, who is more likely to take decisions on 
expensive purchases of consumer durables and furni-
ture? (1 “more me”, 0 “balanced”, − 1 “more my part-
ner”).

3.	 Decision-making on borrowing money: Thinking of you 
and your spouse or partner, who is more likely to take 
decisions on borrowing money? (1 “more me”, 0 “bal-
anced”, − 1 “more my partner”).

4.	 Decision-making on use of savings: Thinking of you and 
your spouse or partner, who is more likely to take deci-
sions on the use of savings? (1 “more me”, 0 “balanced”, 
− 1 “more my partner”).

5.	 Decision-making general: Thinking of you and your 
spouse or partner who is, on the whole, more likely to 
have the last word when taking important decisions? (1 
“more me”, 0 “balanced”, − 1 “more my partner”).

6.	 Ability to decide about expenses for your own personal 
consumption, your leisure activities and hobbies: Do 
you feel free (i.e. without asking the permission of other 
household members) to spend money on yourself for 
your personal consumption, your leisure activities and 
hobbies? (1 “yes”, 0 “sometimes”, − 1 “never”).

We have first analyzed whether it is suitable to run a PCA 
on these items. We estimate a Kaiser–Meyer–Olkin (KMO) 
value of 0.813, which points to the PCA being appropriate 
in this context. Further, we have computed the Bartlett’s 
Sphericity test, to study whether the correlation matrix of the 
items is the identity matrix. We reject the null hypothesis at 
standard levels (p < 0.001), which points to the existence of 
correlations among the items, thus suggesting that the PCA 
is appropriate.

We then run the PCA, and find that these six items can 
be merged into a single factor, with an eigenvalue greater 
than unity at standard levels. We also find a second fac-
tor for which the point estimate of the eigenvalue is greater 
than unity, but not at statistical standard levels, and we thus 
discard it. The scree plot of the PCA is shown in Figure 1 
in the Appendix, and the loadings that define the factor, in 
terms of the initial survey items, are shown in Table 4 in the 
Appendix. All the loadings are positive, indicating that posi-
tive values of the initial items correlate to positive values 
of the defined factors. Given the values that take the initial 
items, factor loadings in Table 4 suggest that the constructed 
Pareto weight is identified by increases in the decision-mak-
ing power of the wife, in all the dimensions considered, and 
thus the factor represents the bargaining power of the wife, 
that is to say, the Pareto weight � as defined in the model.

Results

We first estimate Eqs. (7) and (8) by Ordinary Least Squares, 
including region fixed effects and sample weights provided 
by the 2010 Special Module. The results are shown in Col-
umns (1) and (2) of Table 5 in the Appendix, for wives and 
husbands, respectively. However, given that the error terms 
are potentially correlated when estimating spouses’ labor 
supply equations, we re-estimate Eqs. (7) and (8) by a Seem-
ingly Unrelated Regressions model, whose results are shown 
in Columns (1) and (2) in Table 2. As the main coefficients 
remain qualitatively unchanged, the results appear not to 
depend on potential correlation in the error terms of spousal 
hours of work.

We find that the wife’s hours of work are negatively cor-
related with the husband’s earnings, with the associated 
coefficient being statistically significant at standard levels, 
while the coefficient associated with the earnings of the wife 
is not statistically significant at standard levels. Contrarily, 
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in the husbands’ hours equation, both the wife’s and the hus-
band’s earnings show negative and highly significant coef-
ficients. This rejects the income-pooling property, according 
to which an extra Euro added to the family income should 
have a similar impact on spousal behavior, regardless of 
who earned that income. Therefore, by rejecting the income 
pooling property, the estimates in Table 2 reject the unitary 
model. The cross-log term is estimated to be positively cor-
related with both spouses’ hours of work, and both coef-
ficients are statistically significant at standard levels, while 
household income is statistically significant only for hus-
bands, as it is negative and non-significant in the wives’ 
equation. Focusing on the distribution factors, the share of 
wives’ non-labor income is positive and highly significant 
for wives, but negative and non-significant at standard lev-
els for husbands. Similarly, the sex ratio shows a negative 
and significant coefficient in the wives’ equation, but a non-
significant coefficient in the husbands.

SUR estimates do not seem to reject the collective 
rationality restriction, as the impact of distribution factors 
on wives’ and husbands’ observed behavior is different, as 
expected from the theory. Nevertheless, deriving a sharing 
rule equation from estimates, as proposed in Eq. (9), requires 
some specific constraints in the labor supply equations (e.g., 
the ratio of coefficients associated with cross-income, and 

with the distribution factors, should be similar). To address 
such constraints, we re-estimate Eqs. (7) and (8) using the 
Generalized Method of Moments (Hansen, 1982), and apply 
the restrictions imposed by the model to derive the sharing 
rule of non-labor income. In doing so, we use the GMM 
optimal weighting matrix and calculate asymptotic stand-
ard errors (Chiappori et al., 2020). ChiThe main results are 
shown in Columns (3) and (4) of Table 2, and the coeffi-
cients remain unchanged from SUR estimates, suggest-
ing that imposing the theory restrictions does not distort 
spouses’ labor supply estimates. Additional coefficients are 
shown in Table 5 in the Appendix.

Column (1) of Table 3 shows the associated coefficients 
of the theoretically-derived sharing rule, which is computed 
from the labor supply GMM estimates in Table 2, following 
Eq. (9). We find that the sharing rule of household income 
within the household is determined by spouses’ earnings 
in a statistically significant way, while household income 
appears to be non-significant at standard levels. For instance, 
partial derivatives of the sharing rule with respect to spousal 
earnings reveal that, for each additional Euro earned by the 
wife, she retains 0.4 Euros for herself, while for each addi-
tional Euro earned by the husband, the wife retains only 0.14 
Euros. This suggests that wives tend to behave altruistically 
(i.e., they share a large fraction of their additional income), 

Table 2   Household labor supply 
estimates

Robust standard errors in parentheses. The sample (EU-SILC 2010 module on intrahousehold sharing of 
resources) has been restricted to working spouses (married and unmarried). The dependent variables are 
spouses’ log-weekly work hours. Columns (3) and (4) impose the restrictions described in the theory on 
distribution factors
*p < 0.05. **p < 0.01. ***p < 0.001

Variables SUR unrestricted estimates GMM restricted estimates

(1) (2) (3) (4)

Wives Husbands Wives Husbands

Wife log-earnings 0.756 − 2.690*** 0.251 − 2.706***
(0.728) (0.617) (0.719) (0.591)

Husband log-earnings − 4.147*** − 1.568** − 5.074*** − 2.333***
(0.661) (0.562) (0.635) (0.533)

Family income − 0.007 0.033*** 0.020 0.043***
(0.012) (0.010) (0.012) (0.010)

Cross log-earnings 1.165*** 0.393* 1.176*** 0.417*
(0.234) (0.199) (0.226) (0.193)

Wife share of family income 14.200*** − 5.602 6.433 − 2.281
(4.198) (3.576) (4.210) (p = 0.094)

Sex ratio − 0.642* − 0.152 − 0.777** − 0.276
(0.279) (0.238) (0.283) (p = 0.215)

Constant 104.394*** 66.496** 121.566*** 80.496***
(28.617) (24.376) (29.180) (17.919)

Sociodemographics Yes Yes Yes Yes
Region F.E Yes Yes Yes Yes
Observations 2726 2726 2726 2726
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while husbands behave more egoistically (they share a 
small proportion of their additional earnings). Furthermore, 
regarding the distribution factors, the results indicate that 
the share of income which is wives’ non-labor income is 
not statistically significant, while the sex-ratio (the number 
of males per 100 females) is correlated positively with the 
sharing rule, as predicted by the theory: when there are more 
males than females, and thus the conditions of the marriage 
market favor females, they attract a larger fraction of intra-
household resources.

Column (2) of Table 3 shows estimates on the constructed 
Pareto weight. Given that the sharing rule of household 
income is a bijection of the Pareto weight, but expressed 
in Euros rather than in an abstract measure of bargaining 
power, one would expect that variables enter these estimates 
in a way similar to the way they entered the sharing rule 
equation in Column (1). The results reveal that this is exactly 
the case, as spouses’ log-earnings enter the constructed 
Pareto weight equation positively, with both coefficients 
being statistically significant, while the cross-term is nega-
tive and also significant. On the other hand, the coefficient 
associated with household income is not significant at stand-
ard levels, and the sex ratio is positive and highly signifi-
cant. The only qualitative difference between estimates in 
Columns (1) and (2) comes from the coefficient associated 
to the wife share of non-labor income, which is estimated to 
be negative and significant at the 90% level in Column (2), 
but not significant in Column (1). This suggests that, at least 
in the particular case of Spain, this variable is not a suitable 
distribution factor.

All in all, the results in Table 2 reject the unitary model 
of household behavior, and provide results compatible with 
the collective framework. Furthermore, Table 3 suggests 
that wives behave more altruistically, while husbands seem 
to behave more egoistically. Finally, estimates on the con-
structed Pareto weight are qualitatively similar to estimates 
of the theoretically-derived sharing rule of income, thus sug-
gesting that the latter is a relatively fitted representation of 
how households behave. This gives direct empirical support 
to the collective model of labor supply, as the theoretical 
results are supported by unique data on decision-making 
within households.

Discussion

There are three main takeaways from the empirical analysis. 
First, the results suggest that Spanish households behave 
cooperatively, as the labor supply estimates are compatible 
with the collective model of labor supply. Furthermore, the 
results reject the unitary model, which assumes that the 
household behaves as a single unit regardless of its compo-
sition or potential differences between spouses’ preferences. 

Therefore, the empirical results are compatible with a con-
text in which household members may have diverging pref-
erences but cooperate to take advantage of the marriage, 
being aware of each other tastes and welfare. This result 
is in line with a number of prior studies on household col-
lective behaviors in different countries, including Belgium 
(Vermeulen, 2006), Canada (Browning et al., 1994), France 
(Donni, 2007; Donni & Moreau, 2007; Rapoport et al., 
2011), Germany (Beblo et al., 2007; Beninger et al., 2006), 
the Netherlands (Cherchye & Vermeulen, 2008; Cherchye 
et al., 2012; Vermeulen, 2005), Russia (Radchenko, 2016), 
the UK (Blundell et al., 2007; Lyssiotou, 2017; Myck et al., 
2006), and the US (Cherchye et al., 2015; Chiappori et al., 
2002; Donni & Matteazzi, 2012, 2018; Michaud & Vermeu-
len, 2011), among others. Furthermore, we complement 
prior studies of collective models in Spain (Crespo, 2009; 
Velilla, 2020).

Second, the labor supply equations allow us to theoreti-
cally derive the intrahousehold allocation of income. The 
sharing rule suggests that wives behave more altruistically, 
but the opposite behavior is found for husbands, given that 
for each additional Euro earned by the wife, she retains 0.4 
Euros for herself, while for each additional Euro earned by 
the husband, the wife retains only 0.14 Euros. Third, the 
empirical results on the constructed powers in household 
decision-making are compatible with the theoretically 

Table 3   The sharing rule and bargaining power estimates

P-values in parentheses in Column (1), and robust standard errors 
in parentheses in Column (2). The sample (EU-SILC 2010 module 
on intrahousehold sharing of resources) has been restricted to work-
ing spouses (married and unmarried). Coefficients in Column (1) are 
derived from estimates in Columns (5–6) of Table 3. The dependent 
variable is the constructed bargaining power in Column (2)
*p < 0.05. **p < 0.01. ***p < 0.001

Variables (1) (3)
Sharing rule of 
family income

Constructed 
Pareto 
weight

Wife log-earnings 2.830*** 0.495**
(< 0.001) (0.163)

Husband log-earnings 1.881* 0.264*
(0.044) (0.127)

Family income − 0.007 0.005
(0.172) (0.003)

Cross log-earnings − 0.436 − 0.165**
(0.058) (0.055)

Wife share of family income − 2.385 − 1.077
(0.211) (0.570)

Sex ratio 0.288 0.127**
(0.093) (0.042)

Observations 2726 2726
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derived sharing rule. That is to say, according to the results, 
intrahousehold behaviors of Spanish families, theoretically 
derived from the collective labor supply estimates, are in line 
with direct estimates on constructed power in intrahousehold 
decision making. This is the main contribution of the paper, 
as only a few prior analyses haved directly estimated the 
validity of the collective model (Bargain et al., 2018).

Future research should study the genesis of rational, col-
lective behavior of households, along with potential rea-
sons behind the differential behavior of spouses regarding 
intrahousehold sharing. Promising explanations for such 
differences may include social norms (Gimenez-Nadal 
et al., 2012), identity roles (Akerlof & Kranton, 2010), 
or specific cultural dimensions in Spain (Guiso et  al., 
2006).4 For instance, several authors have established a link 
between culture, identity, and economic outcomes, includ-
ing employment choices, preferences, education, and sav-
ings (Goldin, 2006; Guiso et al., 2006). Then, and espe-
cially among women, culture may explain earnings sharing 
(against husbands’ egoism), along with other detrimental 
behaviors (Akerlof & Kranton, 2000). In this sense, women 
may choose to behave altruistically because it is expected, 
and to avoid responses to husbands’ behaviors (which are 
potentially egoistic). That is to say, under a potential positive 
earnings shock, women may choose to keep for themselves 
a small proportion of the extra income so that the traditional 
identity role of the husband as the main earner of the house-
hold prevails, while the opposite could operate among males. 
Existing research has concluded that altruism, cooperation, 
and collectivism are characteristic of Spanish individuals in 
different contexts, especially among relatives (Molina et al., 
2019), and that women may be more likely to cooperate 
than men, especially when they cooperate with the partner 
(Görges, 2015). Similarly, other authors have reported gen-
der differences in altruism and cooperation related to earn-
ings (Cochard et al., 2018). Results in other countries (e.g., 
more individualistic countries, or developing economies) 
differ from the case of Spain. Cross-country comparative 
analyses may be especially useful in understanding how 
culture and social norms can affect intrahousehold issues.

Conclusions

This paper examines how spouses allocate their resources 
in Spain, following a collective approach that allows us 
to derive a sharing rule of non-labor income from house-
hold labor supply estimates. We then provide a direct test 

for the validity of the collective model, using unique data 
from the 2010 Special Module on Intrahousehold Sharing 
of Resources of the EU-SILC data, that allows us to define 
a constructed Pareto weight, which characterizes spouses’ 
bargaining power in the household, from different survey 
questions about decision-making in the household. Labor 
supply estimates reject the traditional unitary model of the 
household, and the results are in line with the predictions of 
the collective model, since the rational collectivity hypoth-
esis is not rejected. Furthermore, the theoretically derived 
sharing rule of household income suggests that Spanish 
wives behave more altruistically, while husbands behave 
more egoistically. Estimates of the constructed Pareto weight 
are qualitatively robust to estimates of the theoretical sharing 
rule, which provides direct evidence in favor of the collec-
tive model (Chiappori, 1988, 1992). Concluding that the col-
lective model accurately captures how spouses’ unobserved 
bargaining power and intrahousehold allocations respond to 
household observed attributes is the main contribution of the 
analysis, complementing the limited existing research that 
has provided direct evidence supporting the collective model 
(e.g., Bargain et al., 2018, for Bangladesh).

The analysis has certain limitations. For instance, the data 
we use is cross-sectional, so the results represent conditional 
correlations and are subject to unobserved heterogeneity. 
Estimates may suffer from reverse causality, and the cor-
relation between work hours on one hand, and earnings or 
non-labor income on the other, may suffer from spurious 
correlations. Unfortunately, we could not determine a proper 
instrumentation to address this issue using the information 
in the EU-SILC data. Thus, no causal links are estimated in 
this paper, and the results should be interpreted with caution. 
Third, the analysis is static, which prevents us from deriving 
dynamic results on the response of spouses to changes in 
the economic environment. Further research should address 
these limitations using panel data bases, which could help to 
analyze both causal links between hours and wages, and the 
evolution of intrahousehold allocation of resources (Maz-
zocco, 2007). However, it should be noted that the empirical 
estimation of household collective models requires specific 
information to be collected in surveys, namely information 
on both spouses’ hours of work, wages or earnings, house-
hold non-labor income, and additional variables required by 
the specific context in which the models are proposed. Thus, 
analyzing the dynamics of household bargaining power in 
such a context represents a challenge (Chiappori & Maz-
zocco, 2017).

Despite these limitations, this paper addresses one of the 
main shortcomings of empirical collective models. Specifi-
cally, the collective model aims to recover unobservable 
economic behavior (e.g., how spouses allocate resources, 
wealth, and/or household income between them), from an 
observed behavior (spouses labor supply). Even if the theory 

4  The empirical analysis of the link between household behaviors and 
a country’s culture is beyond the scope of this paper, and is left for 
future research.
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establishes a link between labor supply and intrahousehold 
behavior, in general we cannot observe intrahousehold allo-
cations, and then it is unclear whether or not the final con-
clusions obtained by household collective models of labor 
supply are accurate. The results in this paper allow us to 
conclude that collective models indeed accurately capture 
household unobserved economic behaviors.

Some practical conclusions may be derived from the anal-
ysis that could be considered by planners and policy makers. 
First, the collective model appears to be an accurate tool with 
which to represent intrahousehold unobserved allocation of 
resources from household observed behaviors (in this case, 
labor supply). The model could be used to evaluate differ-
ent policies affecting households, such as cash transfers, or 
policies to alleviate poverty. For instance, it is not straight-
forward to determine who should receive these transfers 
(the husband, the wife, or the household as a unit), and the 
collective model may help to anticipate which option could 
be optimal. Second, the results suggest that intrahousehold 
behavior is not symmetric, as wives behave altruistically 
(they share a higher proportion of their extra income than 
the proportion they keep for themselves), while husbands 
behave egoistically (they exhibit exactly the opposite behav-

ior). Politicians and researchers should take this difference 
into account when measuring inequality and work-family 
conflict (García et al., 2007; Molina, 2021), as intrahouse-
hold inequality, which is often ignored, may partially arise 
from the differential behaviors of women and men. Third, 
the analysis may shed light on closely related topics, such as 
household formation and/or dissolution. Given that spouses 

are assumed to cooperate, the potential formation of family 
units could be analyzed in this context (e.g., the formation 
of households could be linked to intrahousehold allocations, 
producing an increase in spouses’ welfare, and reducing ine-
quality). Similarly, the dissolution of family units may be 
the potential outcome when households do not behave col-
lectively and spouses no longer want to cooperate, or when 
the household process increases intrahousehold inequality; 
this could then be reflected in and anticipated by changes in 
household labor supply.

Appendix

See Fig. 1 and Tables 4 and 5.
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intrahousehold sharing of 
resources) has been restricted to 
working spouses (married and 
unmarried)
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Table 4   PCA: Constructed bargaining power

The sample (EU-SILC 2010 module on intrahousehold sharing of resources) has been restricted to working spouses (married and unmarried). 
All the initial variables take values 1 (“more me”), 0 (“balanced”), and -1 (“more my partner”), and are defined exclusively for wives to repre-
sent wife bargaining power (e.g., the Pareto weight µ)

Variables (1)
Loadings

1. Decision-making on every day shopping 0.222
2. Decision-making on durables and furniture 0.438
3. Decision-making on borrowing money 0.499
4. Decision-making on use of savings 0.520
5. Decision-making general 0.486
6. Ability to decide about own expenses 0.026
Bartlett sphericity test p-value  < 0.001
KMO 0.813
Variance explained 0.517
Eigenvalue 2.081
Observations 2726

Table 5   Additional labor supply 
estimates

Robust standard errors in parentheses. The sample (EU-SILC 2010 module on intrahousehold sharing of 
resources) has been restricted to working spouses (married and unmarried). The dependent variables are 
spouses’ log-weekly work hours
*p < 0.05. **p < 0.01. ***p < 0.001

Variables OLS estimates SUR estimates GMM restricted estimates

(1) (2) (3) (4) (5) (6)

Wives Husbands Wives Husbands Wives Husbands

Wife log-earnings 0.738 − 2.700** 0.756 − 2.690*** 0.251 − 2.706***
(1.204) (0.922) (0.728) (0.617) (0.719) (0.591)

Husband log-earnings − 4.157*** − 1.570 − 4.147*** − 1.568** − 5.074*** − 2.333***
(1.109) (0.859) (0.661) (0.562) (0.635) (0.533)

Family income − 0.008 0.034* − 0.007 0.033*** 0.020 0.043***
(0.014) (0.015) (0.012) (0.010) (0.012) (0.010)

Cross log-earnings 1.167*** 0.399 1.165*** 0.393** 1.176*** 0.417**
(0.357) (0.289) (0.234) (0.199) (0.226) (0.193)

Wife share of family income 14.245* − 5.659 14.200*** − 5.602 6.433 − 2.281
(5.731) (4.567) (4.198) (3.576) (4.210) (p = 0.094)

Sex ratio − 0.641 − 0.147 − 0.642* − 0.152 − 0.777** − 0.276
(0.351) (0.270) (0.279) (0.238) (0.283) (p = 0.215)

Age − 0.054 − 0.035 − 0.055 − 0.035 − 0.057 − 0.027
(0.060) (0.042) (0.042) (0.033) (0.042) (0.032)

Secondary education 0.110 − 0.128 − 0.082 − 0.150 − 0.118 − 0.267
(0.724) (0.532) (0.505) (0.396) (0.510) (0.397)

University education − 0.322 − 1.986*** − 0.420 − 1.852*** − 0.939* − 1.564***
(0.709) (0.514) (0.504) (0.395) (0.501) (0.393)

Number of children 0.672* − 0.308 0.669* − 0.304 0.386 − 0.378
(0.331) (0.336) (0.286) (0.243) (0.273) (0.229)

Married couple − 0.959 0.590 − 0.964 0.591 − 1.014 0.483
(0.743) (0.605) (0.536) (0.455) (0.577) (0.484)

Length of marriage 0.023 0.040 0.023 0.042 0.031 0.049
(0.056) (0.043) (0.039) (0.032) (0.039) (0.031)

Constant 104.209** 66.041* 104.394*** 66.496** 121.566*** 80.496**
(36.837) (27.928) (28.617) (24.376) (29.180) (17.919)

Region F.E Yes Yes Yes Yes Yes Yes
Observations 2726 2726 2726 2726 2726 2726
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