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Abstract This chapter considers nonunitary models of household behavior.

These models suppose explicitly that households consist of a number of different

members with preferences that are different from each other. They can be split up

into two principal categories: cooperative (or collective) models, in which the

allocations are supposed to be Pareto efficient, and noncooperative (or strategic)

models, which are based on the concept of Cournot–Nash equilibrium. The demand

functions that describe household behavior in these models are subject to

constraints that differ from the traditional Slutsky conditions. In addition, in a

certain number of specific cases, the preferences of the different household

members can be identified from observable behavior.
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1 Introduction1

1.1 The Current State of Play

In Microeconomic textbooks, household behavior, even if this household consists of

several different members, is almost always analyzed using a single household

utility function, which is maximized subject to a budget constraint. This “unitary”

approach, whereby individual preferences are aggregated up to some kind of social

preference function, has the advantage of producing testable restrictions on house-

hold behavior, and thus to allow the rigorous empirical testing of the underlying

hypotheses. For example, in the context of consumer theory, the demands for goods

have to be homogeneous of degree zero, and the associated Slutsky matrix should be

symmetric and negative semi-definite; moreover, demand should satisfy an

“income pooling” property, according to which only the sum of exogenous income

matters for the explanation of household behavior (and not its distribution between

the different household members). Moreover, if these restrictions are found to

hold, household preferences can be identified via information on the complete

system of household demands. Econometricians can thus analyze the effect of

economic policy on the behavior and the welfare of the household. This explains

to a large extent the success that the unitary model has experienced in the literature

for a number of decades.

However, an analytical approach that does not take into account the multiplicity

of decision makers in the household cannot be entirely satisfactory. From a meth-

odological point of view, the neoclassical theory of utility was developed to describe

the choices made by individuals, and not those undertaken by groups such as

households. Samuelson (1956) showed that a household will act like an individual

if the household members choose to maximize a social welfare function, but this

result relies on several, particularly restrictive hypotheses; for instance, the presence

of bargaining between members is either ruled away or submitted to the condition

that individual threat points or bargaining powers cannot depend on wages or

individual incomes. Becker’s (1974, 1991) Rotten Kid Theorem yields a conclusion

similar to that of Samuelson, in the case where the household consists of one

altruistic “patriarch” and one (or more) egotistical “kids.” This result does, however,

also pose a number of problems; for instance, Bergstrom (1989) showed that

preferences have to satisfy some very restrictive properties for the Rotten Kid

Theorem to apply.2 From an empirical point of view, the symmetry of the Slutsky

matrix has regularly been tested in this literature, either on consumption or on labor

1 The only bibliographic references presented in Sect. 1 are those which do not appear in the

remainder of the text.
2 Another essential condition for this theorem to hold is that the altruistic household member has to

have sufficient resources available to be able to modify her transfers as a function of the decisions

taken by other household members.
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supply, and almost always rejected; furthermore, the income pooling property has

equally been rejected on many occasions. Last, in addition to these fundamental

criticisms, the unitary model has shown itself to be too restrictive for the analysis

of a certain number of questions, such as intra-household inequality, economic

policies which target certain household members only, or the formation and disso-

lution of households.

Given both the scarcity of convincing empirical support for the unitary model and

its relative lack of theoretical foundations, a number of researchers have developed

models that are based on a nonunitary description of household decision making.3

All these models share a basic theoretical trait: each individual in the household has

their own individual preferences. On the contrary, a variety of different mechanisms

are appealed to explain how decisions are actually taken within the household. On

one hand, noncooperative (strategic) models use the Cournot–Nash equilibrium

concept. Here, each individual within a household is considered to maximize their

own utility, relative to their own budget constraints, taking the actions of other

household members as given. One drawback of these models is that, as game theory

tells us, the equilibrium outcomes are typically not Pareto efficient. As such, it is

generally possible, starting from this equilibrium, to increase the welfare of one

household member without reducing the welfare of any other member. On the other

hand, cooperative (or collective) models are based on the hypothesis that the

decision process within the household, whatever that may turn out to be, produces

Pareto-efficient outcomes. This category includes, in particular, models of

household behavior based on the axiomatic theory of bargaining with symmetric

information (e.g., the Nash and Kalai–Smorodinsky solutions).

The aim of this survey is to summarize research carried out on nonunitary models

in recent years, and to update the surveys provided by Bourguignon and Chiappori

(1992), Chiappori (1997a), Chiuri (2000), and Vermeulen (2002).4 In the following,

we will mainly concentrate on cooperative models, insisting on their empirical

content, as it is with respect to these models that the most significant theoretical

advances have taken place. We will, however, not ignore other types of models.5

Section 2 introduces the concept of distribution factors and characterizes the demand

3Alderman et al. (1995) emphasize the importance of the question of the distribution of resources

within the household in the context of developing countries, and call for the development of

models which allow such questions to be taken into account.
4 Lundberg and Pollak (1996) and Strauss et al. (2000) also consider nonunitary models in their

literature surveys, but are more particularly interested in the question of the intra-household

distribution of resources.
5 Nonetheless, we will not present here the approaches inspired by Feminist Economics (Folbre,

1986) or Institutional Economics (Pollak, 1985). These insist on the conflicts that can occur within

the household, but in a relatively nonformalized way, and even if it is difficult to deny the interest

of their subject matter, the empirical content of the models is fairly limited. We will also not

consider the applications of nonunitary models to general equilibrium (Gersbach and Haller,

2001), optimal taxation (Apps and Rees, 1988, 2009; Brett, 1998), and couple formation (Becker

and Murphy, 2000).
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functions that result from cooperative models under the most general hypotheses.

Section 3 introduces the question of the identification of the structural components

of the model. The question is as follows: what can we say about individual

preferences and the decision process within the household when we only observe

household-level demands? Section 4 presents more specific cooperative models,

namely those relating to labor supply and intertemporal choice under uncertainty.

This section also considers households consisting of more than two decisionmakers,

and the specification of threat points in bargainingmodels. Section 5 then considers a

certain number of results from noncooperative models, focussing in particular

on their links with cooperative models. A summary table of empirical estimates of

these different models is provided in the Appendix.

1.2 Notation and Definitions

We consider a household consisting of two individuals, A and B. These individuals
both have distinct preferences over a set of K consumption goods. In the most

general models that we will present, the goods that are purchased serve one of the

three different uses: private consumption by A, private consumption by B,
and public consumption. These different uses are denoted respectively by the

following vectors:

qA ¼
q1A

..

.

qKA

0
BB@

1
CCA; qB ¼

q1B

..

.

qKB

0
BB@

1
CCA; Q ¼

Q1

..

.

QK

0
BB@

1
CCA;

and we have that:

x ¼ qA þ qB þ Q;

where the vector j ¼ (x1, . . ., xK)
0
designates the goods purchased by the

household. The household budget constraint is linear and is given by

p0 � j ¼ y; (1.1)

where y refers to total household spending (including when appropriate spending on
leisure) and p¼ (p1, . . ., pK)

0
is the price vector corresponding to j.

A number of remarks can usefully be made at this point. First, some goods may

combine aspects of private and public consumption. For example, “telephone

services” consist of the (public) subscription and the minutes of conversation or

other services that are used (privately) by each individual. Next, in the context of a

labor-supply model, the vector j may include the leisure of household members.
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This latter is typically analyzed as a private consumption, but may also include

externality aspects on the well-being of the individual’s partner. Last, the econome-

trician does not observe in general the use that is made of the different goods that

households purchase, and only has information on the total demand vector j.
As such, any theory of household behavior, if it is to be of use to econometricians,

should predict behavior based only on the observation of this vector.6

In the most general case, we imagine that an individual’s preferences

depend not only on their own consumption, but also on that of their partner. This

situation includes certain very general forms of altruism, but also externalities in

consumption. In this case, the utility functions of household members have the

following form7:

UiðqA; qB;QÞ; (1.2)

where Ui (�) has the usual properties of continuity, positive monotonicity

and concavity. Under this hypothesis, any distinction between public and private

consumption is purely artificial. For some applications, however, it will be neces-

sary to introduce stronger hypotheses regarding preferences. For example, if agents

are egotistical, and in the absence of externalities, individual preferences can be

written as follows:

Uiðqi;QÞ: (1.3)

An intermediary situation between the types described by (2) and (3) comes

from altruistic (caring) agents, in Becker’s sense, in an environment without

externalities. Preferences can then be written as follows:

UiðuAðqA;QÞ; uBðqB;QÞÞ: (1.4)

This definition is close to the notion of pure altruism that is found in the economic

literature on the subject.

A number of the distinctions that we can make refer to the nature of the goods

rather than to individuals’ preferences. Consider, for example, some good k. In the

case without externalities, we can imagine the following situations:

(a) Good k is (purely) private if Qk ¼ 0.

(b) Good k is (purely) public if ðqkA þ qkBÞ ¼ 0.

6 The econometrician may sometimes be able to obtain information on the private and public

components of a good. If information is also available, with respect to the private component of the

good, which part is consumed by A and which by B, the good is called “assignable.” This situation
is, however, exceptional.
7 In the remainder of the text, the index i will refer indiscriminately to agent A or B.
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In what follows, we will sometimes consider the specific cases where all goods

are either private or public.8 We will also examine the case where each good is

either purely private or purely public. If we let q ¼ qA þ qB denote the household’s

demand for private goods, then this formally means that

Q� q ¼ 0;

where� is the Hadamard product (i.e., the element-by-element product). In this case,

we say that the public and private goods are disjoint, and we designate the prices of

private and public goods, respectively, by the vectors p and P. For reasons which will
become clear below, the vector p is of dimensionK and contains zeros instead of prices

for public goods. The vector P is defined similarly, so that we have p ¼ pþ P.
If some good is consumed by one person only in the household, the distinction

between public and private good loses its meaning, and, in this case, we prefer to

talk about exclusive goods. Note that this property of exclusivity is more a charac-

teristic of preferences than of the good itself. For example, cigarettes are generally

considered as a private good (if we exclude any resulting externalities), but if one of

the household members does not smoke, then cigarettes will be classified as an

exclusive good. These types of goods are often encountered by the econometrician

in household survey data on consumption. A typical example, which is often given,

is that of clothing when this is sexually differentiated. Another example, which is

more debatable, is that of the leisure of different household members.

The presence of exclusive goods in the household is often necessary for us to be

able to understand the mechanisms that determine the allocation of resources. This

aspect will be made clearer in the remainder of the chapter, but we can note at this

preliminary stage that the quantity of an exclusive good consumed by an individual

is a guide as to the distribution of decision power in the household. The intuition,

if exclusive goods are superior, is that their consumption will be greater as the

decision power of the person to whom that good is associated is larger.

2 Cooperative Models: General Theory

2.1 The Demand for Goods

As we noted in Sect. 1, cooperative models are based on the sole hypothesis

that the household decision process leads to Pareto-efficient outcomes. However,

the actual process that determines the household’s equilibrium outcome on the

efficiency frontier is not necessarily specified. In principle, this process could be a

function of any kind of variable that reflects the household environment. Some of

these variables, called “distribution factors,” play a particularly important role

8Note that, if all goods are public, the distinction between altruistic and egotistical agents disappears.
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as they will affect the decision process within the household without affecting

preferences or the budget constraint.9 Numerous examples of such variables can

be found in Household Economics and Development Economics. For example,

Lundberg et al. (1997) analyze the effects on the structure of consumption of a

change, in the UK in the 1970s, in the beneficiary of child support. They notably

demonstrate that this change in recipient had an effect on the demand for children’s

clothing.10 Along the same lines, Thomas et al. (2004) appeal to Indonesian

data to underline that the distribution of income at the time of marriage has an

impact on the subsequent health of the children. In addition, Rubalcava and

Thomas (2005) show that changes in the amount of support to single women with

children (AFDC) in the USA has an effect on the consumption and labor supply of

couples with children. Duflo (2000) has derived related conclusions from a careful

analysis of a reform of the South African social pension program that extended the

benefits to a large, previously not covered black population. She finds that the

recipient’s gender – a typical distribution factor – is of considerable importance

for the consequences of the transfers on children’s health. The analysis in Chiappori

et al. (2002), inspired by the work of Becker (1991), considers marriage market

indicators and marriage legislation in the USA. They find that these variables

influence the labor supply of American households.11 Equally, Orefficce (2007)

analyzes the effect of the legalization of abortion on the labor supply of American

households. Last, Folbre (1997) provides numerous additional examples based on

certain legislative aspects (the right of women to possess land, to participate in the

labor market, to be protected against domestic violence, etc.).

Suppose that agents’ preferences have the general form (2) and that the

J distribution factors which are pertinent for the problem at hand are designated

by s¼ (s1, . . ., sJ)
0
. In an attractive representation, the Pareto-efficient solution

can be obtained from the maximization of a utilitarian social welfare func-

tion with appropriate weights.12 This thus implies that there exists a function

9Distribution factors are similar to the extra-environmental parameters (EEPs) in the terminology

of McElroy (1990, 1997).
10 A number of other contributions have confirmed this type of result by showing, in the context of

testing the income-pooling condition, that the share of each individual in total exogenous income

affects households’ decisions. A nonexhaustive list of this kind of work includes Behrman (1988),

Thomas (1990, 1992, 1994), Schultz (1990), Phipps and Burton (1992), Haddad and Hoddinott

(1994), Duflo (2000), Kooreman (2000), and Lechene and Attanasio (2002). In particular, Altonji

et al. (1992) consider the cadre of the extended family, while Klassen (1998) and Moehling (2005)

appeal to historical data.
11 Similar conclusions are reached with different data by Gray (1998), Moreau and Donni (2002),

and Grossbard-Schechtman and Neuman (2003).
12More generally, any Pareto efficient solution can be obtained as the solution of an optimization

problem such as

max
qA ;qB ;Q

W UAðqA; qB;QÞ;UBðqA; qB;QÞ; y;p; s½ �

subject to constraint (1), where W (�) is a function increasing in its first two arguments.
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m(y, p, s) ∈ [0, 1] such that the household choice is described by the programme

below:

max
qA;qB;Q

mðy;p; sÞ � UAðqA; qB;QÞ þ ð1� mðy;p; sÞÞ � UBðqA; qB;QÞ (1.5)

subject to constraint (1). The function m(y, p, s) can be interpreted as an index

of the distribution of power within the household. If m ¼ 0, the preferences of B are

imposed dictatorially in the household, and A has no decision-making power.

If, on the contrary, m ¼ 1, it is A’s preferences which are imposed. We imagine

that in general m(y, p, s) is a continuous function (and differentiable to boot) and

homogeneous of degree zero in y and p.
As we can see, the cooperative approach is characterized by the maximization

of a function. Even so, and contrary to the unitary case, this function cannot be

interpreted as a traditional utility function as it depends on income, prices, and the

distribution factors.13 The demands that result from the programme (5) will not

in general exhibit the habitual properties of Marshallian demand functions

(Pollak 1977). However, it can be noted that if the function m is fixed,

then programme (5) boils down to the maximization of a utility function. This

implies, in other words, that household demands can be written as follows:

qi ¼ qiðp; y; mðy;p; sÞÞ;
Q ¼ Qðp; y; mðy;p; sÞÞ;

where the qi (�), m and Q (�), m functions satisfy the Slutsky conditions for a fixed

level of m. In addition, in accordance with Hicks’ aggregation theorem, the

aggregated demands, defined by

j ¼
X
i¼A;B

qiðp; y; mðy;p; sÞÞ þ Qðp; y; mðy;p; sÞÞ

¼ jðp; y; mðy;p; sÞÞ;
(1.6)

will also satisfy the Slutsky conditions for a fixed value of m. Last, note that the

distribution factors s influence household choices uniquely via the m function.

Household demands thus naturally exhibit certain characteristic properties.

In addition to the trivial property of homogeneity of degree zero, we can also single

out the conditions of SR(1), linearity and proportionality. Further, under additional

hypotheses over preferences or goods, household demands will also satisfy more

restrictive conditions.

13 See Browning et al. 2006a for a detailed discussion.
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2.2 The Characterization of Household Demands14

2.2.1 The Symmetric Negative Plus Rank 1 or SNR(1) Condition

We define, analogously to the model of the consumer in the unitary case,

the Pseudo–Slutsky matrix as follows:

S ¼ @j

@p0 þ
@j

@y
� j0:

Browning and Chiappori (1998) then show that the household demands that

are compatible with problem (5) have to satisfy the following restriction:

S ¼ Sþ R; (1.7)

where S is a negative symmetric semi-definite matrix and R is a matrix of rank 1.

This equation can be interpreted geometrically if we note that, for any pair of utility

functions: (a) the budget constraint determines the Pareto frontier, as a function of

prices and income; and (b) the value of m determines the location of the point that

will be chosen by the household along that frontier. Consequently, any change in

prices or income will displace the Pareto frontier. This displacement will lead to a

change in household demands in the way described by S. However, the value of

mwill change at the same time. This second effect, which is restricted to movements

along the Pareto frontier, is defined by the matrix R. In fact, the SNR(1) condition is

restrictive for household demands that satisfy the homogeneity and adding-up

conditions as long as the number of goods K is greater or equal to 3.15 Chiappori

and Ekeland (2006) show, in the case where there are no distribution factors, that

this condition is also locally sufficient. In other words, for any system of demands

which satisfies the condition (7) in the neighborhood of some vector (p
0
∗ , y ∗),

there exists at least one pair of utility functions and a function m such that

the demand system is the solution to programme (5) in the neighborhood under

consideration.16

A specific procedure needs to be followed for empirical tests to be carried out.

The principle of this procedure is based on the fact that thematrix Swill be SNR(1) if

and only if the antisymmetric matrix (S � S
0
) is of rank 2 at most. The procedure is

then to estimate a system of demands, to calculate the matrix (S� S
0
), and to test the

14 In what follows, we only consider local restrictions. The reader is referred to Cherchye et al.

(2007) and Cherchye and Vermeulen (2008) for global analysis.
15 Three goods are sufficient for negativeness to be restrictive, while five are needed for symmetry.
16 Chiappori and Ekeland (2006) also consider the implications of more restrictive hypotheses over

goods, such as goods being only private, only public, or where all goods are disjoint. They show,

perhaps surprisingly, that the SR(1) condition remains sufficient.
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rank of this matrix by appealing to existing techniques; see Robin and Smith (2000)

for example. This test was carried out on Canadian data by Browning and Chiappori

(1998). A system of demands for seven goods was estimated on a sample of couples

without children, to show that the traditional condition of symmetry is rejected,

while that of SR1 is not. Moreover, as the condition of symmetry is not rejected for

single people, it would seem that not taking the multiplicity of decision makers into

account in the household could explain the empirical rejection of unitary models.

2.2.2 The Conditions of Colinearity and Proportionality

Additional restrictions come into play as soon as we introduce distribution factors.

In the first instance, consider that there is only one distribution factor, s. Browning
and Chiappori (1998) then show that there exists a vector u such that:

@j

@s
¼ ðS� S0Þ � u:

This is a restrictive condition due to the fact that, as discussed above, the matrix

S � S0 is of rank 2 at most. We thus obtain a surprising result, where the effect of

a distribution factor on demand is colinear to the effect of prices.

When there are at least two distribution factors, the demands have to satisfy an

additional property that is particularly useful as it can be tested using cross-section

data and does not require price effects to be evaluated. This property reflects the fact

that distribution factors influence the demand for goods only via the function m.
More precisely,

@j

@sj
¼ yj � @j

@s1
for all j ,

where yj ¼ @m=@s1ð Þ= @m=@sj
� �

is a scalar. In other words, the vectors of response

of demands to a change in the various distribution factors are colinear. Equiva-

lently, we must have that:

@ji=@sj
@ji=@sk

¼ @ji0=@sj
@ji0=@sk

for all i; i0:

This proportionality condition has now been tested in a wide variety of settings.

We present only two examples. Bourguignon et al. (1993) estimate a system of six

demand equations using French data, retaining the share of female and male labor

earnings in total household income as distribution factors. Thomas and Chen (1994)

appeal to the same distribution factors in their estimation of a system of ten demand

equations in Taiwanese data. In both of these pieces of work, and more remarkably

in the majority of empirical work, the proportionality condition is not rejected.
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2.2.3 Particular Conditions

The restrictions discussed above are general in the sense that they result only from

the hypothesis of Pareto efficiency. However, more restrictive conditions result

from the adoption of particular hypotheses regarding goods or preferences.

For reasons that will become clear in the following section, the cases of

preferences that are given by a utility function such as (3) and where the goods,

public or private, are disjoint has been the subject of particular interest in the

profession. Under these hypotheses, Chiappori (1992), and numerous other authors

since, showed that the household decision process can be composed into two stages.

First, the household members agree on the consumption of public goods and on

the sharing of the sum to be spent on private goods. They then each maximize

independently their utilities taking into account the level of public goods and their

own personal budget constraint. Formally, this implies that there exist a pair of

functions, rA and rB, such that rA þ rB ¼ y� , where y� ¼ y� P0Q is household

spending on private goods, such that the demand for private goods of individual

i, qi, is given by the solution to

max
qi

Uiðqi;QÞ such that p0qi ¼ ri:

The functions, rA and rB, describe the distribution of power in the household

(for a given level of public goods) and depend on the variables y, p, Q and s.
Consequently, the demands for private goods can be written as follows:

q ¼ qAðp;Q; rðy; p;Q; sÞÞ þ qBðp;Q; y� � rðy; p;Q; sÞÞ; (1.8)

where r ¼ rA and y� � r ¼ rB, and where the functions qA (�) and qB (�) are

Marshallian demands conditional on Q in the sense of Pollak (1969) or Browning

and Meghir (1991). This structure produces particular restrictions on household

behavior as the same function r appears in all of the demands. Compared to (6), the

distribution factors now have an income effect through the sharing rule. In addition,

Bourguignon et al. (2009) derive particular constraints, in the form of partial

differential equations, which private demands need to satisfy in the particular

case where prices are constant. They also show that a minimum of three separate

demands are in general necessary for household behavior to be constrained.

The question of the allocation of public goods has only been treated more

recently in the literature.17 In particular, Donni (2009) shows that the (inverse)

demands for public goods have to have a fairly comparable structure to those for

private goods. The demands for public goods are thus implicitly defined as follows:

P ¼ PAðp;Q; rðy; p;Q; sÞÞ þ PBðp;Q; y� � rðy; p;Q; sÞÞ; (1.9)

17A preliminary analysis of the constraints due to the presence of public goods was carried out by

Chiuri and Simmons (1997).
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where the functions PA (�) and PB (�) denote the individual prices (i.e., the Lindahl
prices) at which the household members value the public goods, and r as previously.

To conclude, the demands for exclusive goods can be written in an analogous

manner whether the good be public or private. Imagine that good 1, for example, is

exclusively consumed by household member i. If the econometrician considers that

this is an exclusive public good, its inverse demand can be written as follows:

P1 ¼ P1
i ðp;Q; riðy; p;Q; sÞÞ; (1.10)

where p1 ¼ 0 and ri do not include expenditure on good 1 (as good 1 is a public

good). However, the exclusive good is most often considered to be private,

for simplicity’s sake. Then, the demand for this good is written as follows:

q1 ¼ q1i ðp;Q; riðy; p;Q; sÞÞ; (1.11)

where Q1 ¼ 0 and ri now include the expenditure on good 1 (as good 1 is a private

good). The most important point here is that the demands for public and private

goods by one household member do not depend on the price of the exclusive goods

consumed by his or her partner – except via the sharing rule. We can thus show that

the presence of these goods produces greater restrictions, which are formally

derived in a series of theoretical contributions including, among others, Chiappori

(1988, 1992), Bourguignon et al. (2009), Donni (2007), and Chiappori et al. (2002).

2.3 Conditional Demands

In the context of collective models, one type of conditional demand is of particular

interest. Consider, for example, the demand for good k, denoted by xk, and suppose
that this demand can be locally inverted with respect to a distribution factor (say s1).
We then have:

s1 ¼ sk1ðy; xk;p;s�1Þ;

where s�1 is the vector of distribution factors with the first element removed.

The substitution of this function into the demands for the goods k
0 6¼k yields the

following conditional demand:

xk0 ¼ xk
0
c ðy; xk;p; s�1Þ:

These demands, known as “s-conditional demands,” turn out to be very useful

as a way of expressing the different constraints due to Pareto efficiency.
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For example, Bourguignon et al. (2009) show that the proportionality condition

can be transposed very simply as follows:

@xk
0
c

@s0�1

¼ 0:

In what follows, we will refer to “implicit proportionality” to make clear that this

condition applies to the conditional demands. Donni (2006a) equally derives an

implicit transposition of the SR1 condition with a set of additional hypotheses

over preferences and goods, while Donni and Moreau (2007) adapt s-conditional

demands to the question of labor supply.

There are other ways in which demands can be usefully expressed in the

collective framework. Donni (2009), as does Mazzocco (2004) in a somewhat

different context, considers a form of demands where the good under consider-

ation is a function of the demands for two goods. These represent the distribution

factors s and income y. These demands, known as “cm-demands,” are valuable for

the analysis of cooperative models, in particular if we suppose that agents are

egotistical and that the conditioning goods are exclusive.

3 Cooperative Models: Identification

This section asks the following question: given that household demands are

observed, what can we say about the structural components of the decision

process that led to them, that is, the utility functions and the function m? This

question has been answered in a number of different ways in the recent literature.

Indeed, rather than a general theory of identification, the literature has provided a

scattered set of results based on particular hypotheses. In the following, we will

attempt to present the most important of these results.

As a preliminary, we should note that in a general model where the

preferences are given by (2), it is simply not possible to identify the decision

process.18 Additional hypotheses over goods or preferences are necessary

for identification to be feasible. In the following, we thus imagine that

preferences are as given in (3) and that public and private goods are disjoint.

We consider first of all the case where all goods are private, and then later all of

the other cases.

18 A formal proof of this statement is provided in Chiappori and Ekeland (2009).
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3.1 The Case of Private Goods Only

As noted above, under the preceding hypotheses, Pareto efficiency has one

attractive consequence: that of being able to split the decision process up into two

stages. Without public goods, the demands for private goods can then be written

as follows:

q ¼ qAðp; rðy; p; sÞÞ þ qBðp; y� rðy; p; sÞÞ: (1.12)

When all goods are private, the decentralization of the decision-making

process can be seen as a simple corollary of the Second Fundamental Theorem of

Welfare Economics. Moreover, the relationship between the functions m(y, p, s)
and r(y, p, s) is bijective, so that these functions are equivalent representations of

the distribution of power within the household. Even so, the representation in terms

of the sharing rule is often preferable, as it is invariant to a positive monotonic

transformation of the utility functions. Nonetheless, the sharing rule no longer

constitutes an adequate measure of the distribution of power as soon as some of

the goods are public – even though it still exists in this case, as we saw in the

preceding section.

When all goods are private, Bourguignon et al. (2009) show that some

derivatives of the sharing rule can be identified from observed behavior.

More precisely19:

Proposition 1. If a set of three demands for three goods is observed, and if K ⩾ 4
and J ⩾ 1, the sharing rule r is identified up to a function k(p); this function is
homogeneous of degree 1 in p.

In other words, if the sharing rule r ∗ (y, p, s) is compatible with a set of three

private goods demands, then any other rule r(y, p, s) which is compatible with

the same set of demands will necessarily have the following form:

rðy; p; sÞ ¼ r� ðy; p; sÞ þ kðpÞ;

where k(p) is a linear homogeneous function. In particular, if prices do not change,

which will in principle be the case in cross-section data, this indetermination then

boils down to a constant. Note that the identification of the derivatives of the

sharing rule does not require the observation of demands at the individual level.

The mechanism of resource-sharing within the household can be analyzed via the

estimation of a system of demands.

In certain situations, it is possible to reduce this indetermination regarding

the function k(�). To this end, the econometrician needs information on one or

19Our objective in the following propositions is to set out a number of the main identification

results. However, all of these results require regularity conditions, sometimes very complex, that it

would be too tedious to list here. Information on these is available in the cited articles.
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more exclusive goods. Suppose that good 1 (resp. 2) is exclusively consumed

by member A (resp. B). From (11), we know that the demands for exclusive

goods can be written as follows:

q1 ¼ q1Aðp1; p�2; rðy; p; sÞÞ; (1.13)

q2 ¼ q2Bðp2; p�2; y� rðy; p; sÞÞ; (1.14)

where p�2 denotes the vector of prices p with its first two elements removed. Some

simple manipulations of these equations show that the indifference curves

of the sharing rule can be recovered. If we consider (13), for example, we can

identify the slopes of these curves:

@r
@sl

�
@r
@y

¼ @q1

@sl

�
@q1

@y
and

@r
@p2

�
@r
@y

¼ @q1

@p2

�
@q1

@y
;

where the terms on the right-hand side are observable; we can carry out

an analogous procedure in the case of (14). This information on the sharing rule

is invaluable, and as a result the identification of the sharing rule from exclusive

goods is in general more robust.

In more detail, Chiappori and Ekeland (2009) and Chiappori et al. (2002) prove

the following result:

Proposition 2. If the demands for goods 1 and 2 are observed, and good 1 (resp. 2)
is exclusively consumed by member A (resp. B), and if J � 1, the sharing rule r is
identified up to a function p�2; this function is homogeneous of degree 1 in p�2.

In other words, the derivative of the sharing rule with respect to the price

of exclusive goods can be identified. Furthermore, we only need to observe the

demands for two goods, as opposed to three in the preceding case. Chiappori

(1988, 1992) shows that distribution factors are not totally indispensable for

identification. These do, however, produce more robust identification and are

necessary if we consider the price of exclusive goods to be constant.

These theoretical results have inspired a substantial empirical literature.

For example, Browning et al. (1994) consider a theoretical framework where prices

are constant, and estimate the sharing rule on Canadian data under the hypothesis

that male and female clothing are exclusive goods. They show that the sharing

of household resources is a function of the labour earnings of husband and wife.

Other authors, whose work will be described in more detail below, use these

theoretical results in the context of labor supply, where leisure is considered

to be an exclusive good. Finally, Bourguignon et al. (2009) and Donni (2006a)

consider the theoretical case where the econometrician only observes one exclusive

good, and an aggregated good, and reach similar conclusions to those in

Propositions 1 and 2.
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3.2 The Case of Public Goods Only

The literature on the possibility of identifying the structural elements of

household behavior when consumption is public is only recent. When the econo-

metrician observes demands for two exclusive goods, Chiappori and Ekeland

(2009), and Donni (2009) with another proof technique, prove the following

powerful result.

Proposition 3. If a complete system of demands is observed and good 1 (resp. 2) is
exclusively consumed by member A (resp. B), the utility functions are identified up
to a monotone transformation. For any choice of cardinalization, the m function is
exactly identified.

As such, all the structural components of the model are identifiable, and this

identification is not conditional on an unknown constant. This result does not

depend on distribution factors. On the contrary, we do need to observe the complete

system of demands to recuperate the utility functions, but this is also the case in

the unitary model.

3.3 The General Case of Private and Public Goods

If some goods are private and others public, the identification question becomes

much more complicated and there is no general solution to the problem at the time

of writing. Some important components of the structural model can, however,

be identified. To show this, we define the “collective” indirect utility functions

vi
∗ (y, p, P, s) by substituting demand functions for private and public goods into

the direct utility functions. This yields:

v�
i ðy; p;P; sÞ ¼ uiðqðy; p;P; sÞ;Qðy; p;P; sÞÞ:

This expression describes the level of welfare that member i attains in the house-

hold when he or she faces the price-income bundle p, P, y and a set of distribution

factors s. This representation of utility differs from the “unitary” indirect utility

function in which it implicitly includes an outcome of the collective decision

process. In the case where certain private goods are consumed exclusively by one

or the other of the household members, Chiappori and Ekeland (2009) proves the

following result:

Proposition 4. If a complete system of demands for goods is observed, and private
good 1 (resp. 2) is exclusively consumed by member A (resp. B), the indirect
collective utility functions are identified up to a monotonic transformation.
For any choice of cardinalization, the m function is exactly identified.

This result is important because it gives us the opportunity to carry out well-

being analysis, not at the household but at the individual level. Blundell et al. (2005)
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propose a similar analysis with respect to labor supply (see below). Donni (2006a)

shows that the indirect collective utility function can be identified, using the

observation of only one exclusive good, in the case where all goods are private.

3.4 Single People’s Preferences and the Behavior
of Married Couples

In the work described above, one of the principal difficulties comes from the fact

that individual preferences are unknown, and have to be estimated from behavior

(at the same time as the Pareto weights). One possible solution is to appeal to other

sources of information to estimate preferences. In practice, this most often consists

in the use of data on single people to estimate individual preferences, and then to

use the results of these estimations in the analysis of couple behavior, which allows

us in general to identify exactly the decision process. A general presentation of this

procedure is contained in Laisney (2006).

The identification of household decision making from the behavior of single

people does of course raise a number of particular problems. In the first instance,

there is obviously the danger of selection bias, in the sense that the marriage decision

will likely depend on preferences. To avoid this stumbling block, it is useful to have

panel data available in which the same individuals are followed over time and are

observed at different periods both as single or divorced, and married. Recent work

by Couprie (2007) appeals to this idea to analyze labor supply in the context of

domestic production, which we will return to below.

Even if the correction bias is corrected, other problems remain. We know, for

example, that the consumption structure of couples is qualitatively different from

that of singles (“one and one don’t make two,” to cite the title of an article by

Vermeulen and Watteyne, 2006). Browning et al. (2006b) propose a solution which

avoids supposing that preferences change (in good methodological practice,

changes in preferences are only invoked as a last resort). It is supposed that

individual preferences remain the same whatever the marital status, but introduce

the Beckerian idea of a domestic production technology which is particular

to couples – either because the consumption of certain goods is associated with

economies of scale, or more generally because the complementarity or

substitutability between goods might be different for couples. They show that for

a general linear technology, it is possible to identify all of the structural elements of

the model (both the decision-making process and the production technology) when

estimating the demands of the single and couples. These methods have the addi-

tional advantage of supplying a new and probably more operational definition of the

concept of an equivalence scale.20

20 See also Lewbel and Pendakur (2008) on this.
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4 Cooperative Models: Applications and Extensions

4.1 Labor Supply Models

Labor supply models are among the oldest to have appealed to the cooperative

approach, having started at the beginning of the 1980s.21 In these models, the leisure

of household members is typically considered as an exclusive good, while the other

goods, which are of only secondary importance, are aggregated into a Hicksian good

with a price that is supposed equal to one.22

Labor supply models are distinctive in the first instance by the hypotheses that

are made with respect to the nature of the goods and the form of preferences.

If consumption is private, and if agents are egotistical, the utility functions can be

written as follows:

UiðT � hi; qiÞ;

where hi denotes the labor supply of member i, qi their private consumption,

and T total available time. The price of leisure of member i, in other words their

hourly wage, is denoted by wi. As we saw above, the decision process can be

decentralized. In the first stage, household members receive an equal allocation

of ri, with rA þ rB ¼ y, where y designates the net spending of the household

(i.e., total spending, including spending on leisure, from which the value of the

time endowment, TwA + TwB, is subtracted). In the second stage, each individual

maximizes their utility without taking their partner’s behavior into account. In this

case, labor supplies are of the following form:

hi ¼ hiðwi; riðy;wA;wB; sÞÞ: (1.15)

It is to be noted here that the labor supply of individual i depends only on her own

wage and her endowment, in particular, the wage and endowment of her partner play

a part only via the sharing rule.

The identification results presented above can be readily applied here. It is

clear, from Proposition 2, that the sharing rule can be identified up to a constant
(as the price of the aggregate good is constant). Moreover, Proposition 4 implies

that the collective indirect utility function can be retrieved as well. This gives us

the opportunity to carry out well-being analysis, not at the household but at the

individual level. Last, note that the identification of the sharing rule does not

21 The first contributions to the cooperative theory of labor supply include, among others, Apps

(1981, 1982), Apps and Jones (1986), and Apps and Rees (1988). This research was in general

based on less general hypotheses than those used in later work.
22 This last seems like a natural hypothesis as, in labor-supply models, the consumption price is

generally considered to be constant.
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require any distribution factors here; the presence of these latter will nonetheless

produce more robust estimation results.

The theory of cooperative models of labor supply is extended by Donni (2003)

to include the treatment of corner solutions and nonlinear budget constraints.

In addition, Blundell et al. (2007) consider the situation where female labor supply

is continuous whereas male labor supply is discrete, and show that the sharing rule

can equally be recovered in this case. Last, a great number of empirical applications

have appealed to the theoretical framework developed above. Fortin and Lacroix

(1997) use Canadian data to test the constraints of the model: the results show that

these are rejected for a sample of couples without children. They also estimate the

parameters of the sharing rule, but these are not estimated particularly precisely.

Chiappori et al. (2002) appeal to data from the Panel Study of Income Dynamics

and obtain much more precise estimates of the structural parameters. One of the

reasons for this greater precision is their introduction of appropriate distribution

factors into the analysis, in this case variables relating to the marriage market and

the legislation of marriage. Moreau and Donni (2002) also introduce distribution

factors, applied to French data, and take into account the nonlinearity of taxation.

Other empirical analyses in the same vein include Bloemen (2010), Clark et al.

(2004), and Vermeulen (2005) on Dutch, British and Belgian data, respectively.

The hypothesis on the private nature of consumption can easily be relaxed.

For example, Donni (2007) considers egotistical individuals with the following

preferences:

UiðT � hi;QÞ;
where Q is a Hicksian good which represents public consumption. Under this

hypothesis, and taking into account the property of homogeneity, labor supplies

can be written as follows:

hi ¼ hi
wi

piðy;wA;wB; sÞ ;
riðy;wA;wB; sÞ
piðy;wA;wB; sÞ

� �
;

where

piðy;wA;wB; sÞ ¼ hiwi þ riðy;wA;wB; sÞ
yþ hAwA þ hBwB

denotes member i’s Lindahl price for the public good. Proposition 3, adapted to

the case of labor supply, implies that the utility functions are identified up to a

positive transformation.

A wide variety of other models of labor supply have recently been proposed.23

Blundell et al. (2005) have developed a model where consumption consists

23We do not discuss below those which are inspired by the theory of revealed preferences; see

Chiappori (1988) and Seaton (1997, 2001) on this subject.
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of a public good and a private good. The utility functions then are of the following

form:

Uiðli; qi;QÞ:

Blundell, Chiappori and Meghir then advance that the collective indirect utility

functions can be identified up to a positive transformation. This result is a varia-

tion of Proposition 4. However, to facilitate identification, they use a distribution

factor.

In addition, Fong and Zhang (2001) question the idea that leisure is an exclusive

good and adopt a novel approach to the problem. They imagine that leisure can be

decomposed into private leisure (that agents use independently from each other)

and public leisure (that agents enjoy together). Preferences have a separable

structure and are written as follows:

Uiðuiðli; qiÞ; LÞ;

where L denotes public leisure and li private leisure. The important point in their

analysis is that, in general, the econometrician only observes the total leisure of

each member, that is ‘i ¼ li þ L. It can then be shown that, with the help

of exclusive goods and distribution factors, the two components of leisure

can be identified. This result is of particular interest as it shows how the identifi-

cation question can be treated in the case where public and private goods are

not disjoint.

4.2 Domestic Production

One natural generalization of the above models is to include domestic production.

Apps and Rees (1997), Chiappori (1997b), and then Donni (2008), all suppose that

preferences also cover the consumption of a good which is produced within the

household. The utility functions then have the following form:

Uiðli; qi; ziÞ;

where zi is produced with the technology:

zA þ zB ¼ FðtA; tBÞ;

where F is a constant – or decreasing – returns to scale production function, and ti
is the time devoted by household member i to domestic production. If domestic

labor supplies, as well as market labor supplies, are observed, and the domestic

good is tradeable, then identification of preferences and the sharing rule does not
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pose any particular problem. However, if the domestic good is not tradeable, so that

its price is endogenous to the household decisions, identification raises problems

which have not yet been entirely solved.

This model, and variants of it, have been empirically analyzed in a number of

contributions. For example, Apps and Rees (1996), Rapoport et al. (2011) estimate

the canonical model with Australian and French data, respectively. Couprie (2007)

and van Klaveren et al. (2008) consider a model where the domestic good is

public, and present empirical results from British and Dutch data, respectively.

Udry (1996) takes a radically different approach to test efficiency in a sample

of rural households where agricultural production is carried out using different

plots of land. Productive efficiency here requires that domestic labor supplies

are determined such that average productivity is the same for all of the plots

of land that the household cultivates, independently of the identity of the

individual who owns the plot. This condition is tested and rejected using data

from Burkina Faso.

4.3 Choice Under Uncertainty

Once we accept that households need to be analyzed as a group of individuals,

rather than as a single decision-making center, any situation involving uncertainty

should be considered in the framework of risk sharing within the household. This

type of analysis raises a number of interesting problems. First, we can consider the

conditions under which a household will behave, as seen from the outside, like a

single decision maker. The work of Wilson (1968), extended by Mazzocco (2005),

shows that an exact aggregation of this type is only possible under restrictive

conditions: technically, risk aversion has to be of the “harmonic risk-aversion”

(HARA) type, with in addition the same coefficient for all of the household

members (ISHARA).24 If this is not the case, then the analysis of the sharing of

risk within the household is complex. Mazzocco shows that an increase in the risk

aversion of one individual can reduce the risk aversion exhibited by the group.

24 The utility function ui of individual i has to be such that :

� u00i qið Þ
u0i qið Þ ¼ 1

ai þ bqi
;

where the coefficient b is identical for all of the individuals. Utility functions are therefore of the

form

ui qið Þ ¼ 1

b� 1
ai þ bqið Þ1�1

b:
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We may, in addition, try to measure the extent of risk sharing within

the household. This was the subject of a great deal of research in the past

(see Hayashi et al. 1996, for example), and the principal implication of efficiency

in this context is well known: when exogenous income is subject to random

fluctuations, the consumption of any one individual should not be affected

by their own individual risk, but only by the aggregate risk. This “mutuality

principle” has been applied on a number of occasions to the problem of risk

sharing in rural villages in developing countries, starting with the contribution of

Townsend (1994). To apply these results at the household level, however, requires

that we face the traditional problem of the nonobservation of individual consump-

tion levels. Chiappori (1999) tackles this problem by extending the existing

results to the situation where agents are able to adjust their labor supply in

response to random shocks. He then shows that labor supplies should then depend

only on total exogenous household income, and not on variations in its

components due to random shocks. In other words, the income aggregation

condition holds in a collective model with uncertainty. In addition, the sharing

rule that results from the sharing of risk between household members has to

satisfy a restriction which takes the form of a partial differential equation.

This model has not to date been estimated empirically. However, Dercon and

Krishnan (2000) are also on the subject of risk sharing and present results from

Ethiopian data. The underlying idea in this chapter is to use a measure of health,

which is observed at the individual level, to pick up the effect of shocks

on incomes.

4.4 Intertemporal Choice

These difficulties are also found in collective models of intertemporal consump-

tion,25 but we have in addition a more fundamental problem: a potential

challenge to the paradigm of Pareto efficiency, at least in its strongest sense.

This latter supposes that household members are able to commit to long-term

engagements; technically, the Pareto weights are invariant over time and indepen-

dent of any shocks which hit the household. This is a strong hypothesis, particu-

larly in a context where divorce is possible (and agents cannot commit not to

divorce). Recent work has, however, suggested first a way of empirically testing

the validity of this hypothesis, and second a more general formulation of the

problem which allows this hypothesis to be relaxed.

25 Browning (1996, 2000) was among the first contributions to analyze intertemporal choice in the

context of a collective model. He also emphasizes the different problems that are encountered in

such estimations.
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Technically, if risk sharing is efficient, and if utility functions are

intertemporally additive, the problem facing the household in period 0 is

the following:

max
qtA; q

t
B

8t;o

mðuÞ � E0

XT
t¼0

uAðqtAðoÞÞ
ð1þ dÞt

 !
þ ð1� mðuÞÞ � E0

XT
t¼0

uBðqtBðoÞÞ
ð1þ dÞt

 !
;

under a stochastic intertemporal budget constraint, where o is the state of nature,

d is the discount rate, and qi
t(o) is the consumption of household member i in

period t in state o. The strongest form of efficiency ( full-commitment efficiency)
implies that no renegotiation of a preexisting agreement take place. The function m
is then fixed at the beginning of the planning horizon, taking into account the full

set of characteristics of the distribution of prices and incomes (represented by

the parameter vector u), and remains constant over the entire life cycle. A weaker

form of efficiency (limited-commitment efficiency) consists of supposing that

participation constraints are satisfied at each time period and for each state of

nature. Formally, this yields a series of additional constraints such that:

Et

XT�t

t¼0

uiðqtþt
i ðoÞÞ

ð1þ dÞt
 !

r �Utþt
i ðu;oÞ;

for all t > 0 and all o, where �U
tþt
i ðu;oÞ are utility thresholds.26

Recent work has looked at the theoretical properties of this model. Mazzocco

(2005) considers the allocation of consumption over two periods, and notably

produces a paradoxical result: everything else equal, risk sharing within the

household may produce a higher level of saving, even when the individual utility

function have all of the standard properties (prudence, etc.). Again, this paradox

only disappears if preferences are of the “ISHARA” type. Mazzocco (2007)

shows that, in households with more than one individual, the Euler equation,

which describes the intertemporal allocation of consumption, will in general

depend on the distribution of bargaining power, that is of the Pareto weights.27

26 Basu (2006) considers a different type of inefficiency in the intertemporal context, due to current

actions affecting future bargaining power; this endogenization of the Pareto weights may provide

an incentive for certain households not to exploit all of the potential efficiency gains. Lundberg and

Pollak (2003) continue with this idea, with an example based on the location choice of the couple,

and insist on the role of particular decisions which may change the stationary character of the

household’s environment. These inefficiencies disappear once we allow household members to

commit contractually. Further contributions in the same vein are Konrad and Lommerud (2000)

and Lundberg (2002).
27 Lich-Tyler (2001, 2003) also considers Euler equations in the framework of an intertemporal

model, and reaches similar conclusions.
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Here again, household behavior can be described by a traditional Euler equation

(corresponding to a unitary utility function U(qtA + qtB)) only if preferences

are ISHARA. When this is not the case, any parameter which affects the

Pareto weights will also have an impact on the Euler equations, even if all of

the other properties of the model (perfect financial markets, rational expectations,

etc.) are satisfied. As a result, the classic test of intertemporal behavior, that the

marginal expected utility of future consumption depends only on current marginal

utility (and not on the current values of other variables, such as incomes) will be

in general inappropriate in the case of household data, at least in the case, which is

likely true, that preferences are not ISHARA and current incomes are correlated

with the Pareto weights. Mazzocco (2003) carries out empirical tests of these

ideas on American data and finds that the classic conditions hold for singles, but

not for couples.

If we imagine that bargaining power may change over time (in the absence

of full-commitment efficiency), and that preferences are ISHARA, the traditional

Euler equation is replaced by a super-martingale condition:

@UðqtÞ
@qt

>Et
1þ rtþ1

1þ d
� @Uðqtþ1Þ

@qtþ1

� �
;

where qt ¼ qtA þ qtB, and rt is the interest rate in period t. The intuition behind this

result is that agents decide to save more when they are faced with a new kind of risk

(due to fluctuations in bargaining power).28 Mazzocco (2007) uses these properties

to test model of efficiency with commitment, which is rejected in favor of a weaker

version of efficiency.

One drawback is that the model does not produce any specific predictions

regarding the constraints on behavior if preferences are not ISHARA. This comes

from the fact that individual consumptions are not observed. However, consider the

case of the following utility function:

E0

XT
t¼0

uiðlti; qtiÞ
ð1þ dÞt

 !
;

where li
t is the leisure of household member i in the period t. This latter can be

interpreted as an exclusive good. Appealing to a type of cm-demands, Mazzocco

(2004) then shows that, in this case, the individual Euler equations can be

recovered, and that the model can be tested.

Further empirical work has considered less general questions. Lundberg et al.

(2003) develop a model of the intertemporal allocation of consumption that

is particularly aimed at explaining why consumption drops sharply at the

time of retirement. Seitz (2009) builds and estimates a dynamic model of

28 Aura (2004) obtains a similar result with a less general model.
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marriage-market equilibrium to establish the link between the characteristics

of this market and the observed behavioral differences between Blacks and Whites

in terms of marriage, divorce, and employment.

4.5 More Than Two People in the Household

It is fairly simple to generalize the preceding models to greater numbers of

decision makers. Consider then that the household consists of N � 2 individuals,

and that the members of this household have utility functions as given by (1.2).

Chiappori and Ekeland (2006) then show that the Pseudo–Slutsky matrix S has to

satisfy the following SNR(N-1) condition:

S ¼ Sþ RðN � 1Þ;

where S is a negative semi-definite matrix, and R(N � 1) is a matrix of rank

N � 1. This condition is restrictive if the number of goods is sufficiently high.

Both Dauphin and Fortin (2001) and Chiappori and Ekeland (2006) analyze the

implications of distribution factors on household demands. They show that

rang
@j

@s0

� �
bN:

This condition is obviously only restrictive if the number of distribution factors

is greater than N. The condition is tested by Dauphin and Fortin (2001) and Dauphin
(2003) on a sample from Burkina Faso including bigamous households, and by

Kapan (2009) on Turkish data.

To conclude, Bourguignon (1999) proposes a model of consumption, without

price effects, in a three-person household. His main objective is to analyze the

conditions under which the mechanism of resource allocation between household

members can be recovered. Individual preferences are imagined to be as in (3), and

all goods are considered to be private.29 The decision-making process, as in

traditional models, can be decomposed into two stages. Household members first

agree on a split of the household’s resources between themselves, and then

maximize their utilities. In this case, and under a certain number of conditions

(notably that there are both exclusive goods and distribution factors),

the derivatives of the sharing rule can be recovered.

29 In fact, Bourguignon (1999) analyzes a household with two parents and one child. He imagines

that the parents hold all of the bargaining power and are altruistic. The utility functions are as in

(4), and include as arguments, the utilities of each of the parents and of the child. However, the

analysis requires that each household member has a different Pareto weight. Our presentation in

terms of three symmetrical individuals is thus more appropriate.
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4.6 Bargaining and Threat Points

The cooperative models that we have discussed above are in fact generalizations

of more specific models based on the axiomatic theory of bargaining. These latter

are typically built up from the idea that household decisions can be represented by

Nash (or Kalai–Smorodinsky) bargaining. In its most general form, agents’

behavior is then described by the programme below:

max
qA;qB;Q

UAðqA; qB;QÞ � VAð Þ � UBðqA; qB;QÞ � VBð Þ (1.16)

subject to the budget constraint (1), where V i is the threat point of member i, that
is, the utility that this member would enjoy if there is no bargaining agreement.

This threat point depends in general on a variety of variables, including the

distribution factors.

The distinction between the different bargaining models boils down to

the choice of threat point.30 Manser and Brown (1980) and McElroy and

Horney (1981) imagine that this latter is represented by the individual’s

utility in the case of divorce.31 For example, the threat points could be written

as follows:

Viðyi;wi; ci;miÞ; (1.17)

where yi represents the income of member i after divorce, wi the wage rate, ci
the share of divorce costs that i would have to pay, and mi is an indicator related

to the marriage market which reflects remarriage opportunities. However, imag-

ining that the principal threat in a household is that of divorce may seem rather

excessive. Lundberg and Pollak (1993) therefore developed a model where

the threat point is determined by the solution to a noncooperative game.32

In this model, certain types of spending belong to the masculine sphere, and

others to the feminine sphere. If the couple decides not to cooperate, each

household member will carry out the spending in their own sphere, subject to

their own budget constraint. Bergstrom (1996) attempts to unite this literature by

building a model, inspired by the foundations of noncooperative bargaining

theory (as in Rubinstein and Binmore), where divorce is only the ultimate threat,

30 Ligon (2002) proposes a different type of model, where the Nash solution is generalized to an

intertemporal framework (and the hypothesis of efficiency is relaxed).
31 Ott (1992) presents a certain number of extensions of this model.
32 Chen and Woolley (2000) also propose a bargaining model where the threat points are given by

the level of utility that would be obtained in a noncooperative game. However, their model,

perhaps surprisingly, does not yield Pareto-efficient outcomes. It is therefore difficult to classify

this model in the cooperative group.
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in the sense that the level of utility cannot fall below that which would pertain

in the case of divorce.33

The question of the empirical content of bargaining models was the subject

of hot debate a number of years ago, and the following conclusions seem to have

been drawn (see Chiappori (1988b, 1990), McElroy (1990) and McElroy (1990)).

In the first instance, the demands resulting from the programme in (16) naturally

have to satisfy the conditions derived in Sect. 2 as these bargaining models with

symmetric information lead to efficient allocations. The problem is then the

following: does the hypothesis that individual behavior is described by Nash

bargaining lead to any additional constraints? This point is complicated by

the fact that neither individual preferences nor the threat points are observed

by the econometrician, and it is not even possible to estimate them on a sample

of single or divorced individuals as the concepts of utility that appear in (16) have a

cardinal dimension. However, one possible response to this question has recently

been proposed. Chiappori et al. (2011) show that if we have no a priori information

on the threat points, then bargaining models produce no new predictions that can be

tested empirically. The underlying idea is that any point along the Pareto frontier

can be achieved by the judicious choice of the threat points. Even so, bargaining

models will yield additional empirical content as long as preferences and threat

points satisfy a particular separability property. This is in particular the case when

agents are egotistical, when there are no externalities, and when the threat points are

of the type given by (17). Furthermore, under certain additional hypotheses, it is

even possible to identify the cardinal utility functions.

5 Noncooperative Models

Noncooperative models are based on game theory and more specifically

on Cournot–Nash equilibria. The principle here is that household members act to

maximize their own utility subject to their own budget constraint, while taking the

decisions of their partner into account. First, suppose that household income y is

divided up between the household members according to some rule, and that as

a result member A receives rA and member B rB. When preferences are as (3),

and public and private goods are disjoint, the demands resulting from the

Cournot–Nash equilibrium are given by34

max
qi;Qi

UiðqA;QA þ QBÞ subject to p0qi þ P0Qi ¼ riðy; p;P; sÞ; (1.18)

33Kanbur and Haddad (1994) and Haddad and Kanbur (1992a, b) appeal to bargaining models to

consider the relationship between economic growth and within-household inequality.
34 This specification is reminiscent of that in Carter and Katz (1997) where, before the game starts,

agents divide household income up according to what the authors call a “conjugal contract.”
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where Qi denotes the contribution of member i to the provision of public goods.

This presentation of the problem is similar to the decentralization of the allocation

of private goods in cooperative models. There is nonetheless an essential difference

here, in which the decentralization here simultaneously covers both private
and public goods. Consequently, the allocation of goods that results will be ineffi-

cient.35 It should be noted, however, that cooperative and noncooperative models

will produce the same outcomes if all goods are private and there are no

externalities.

The solution of the program (18) produces reaction functions and solving

them with respect to (qi, Qi) gives the Cournot–Nash equilibrium. Browning et al.

(2010) and Ulph (2006) analyze the existence conditions of this equilibrium and

the properties of the resulting demand functions. The former authors show that,

in general, household members will contribute to the provision of no more than

one public good. One remarkable result, in the very case where the provision of one

public good is made by both household members, is that the demands for goods do

not depend on the initial division of exogenous income. In other words, if we

analyze the couple’s demands, at a given total level of income, as a function of

the initial split of this income, we will obtain a “plateau” on which these demands

are independent of this split; in particular, the income pooling condition is satisfied.

However, for a very unequal distribution of income, one of the members will stop

contributing to the public good, and we will return to the case where demands are

indeed a function of the initial distribution of income. This is a generalization of

a well-known result in Public Economics due to Warr (1983), Kemp (1984),

and Bergstrom et al. (1986). This conclusion also applies, mutatis mutandis,

to cooperative models in which the noncooperative outcome acts as the threat point.

While one of the conditions that characterizes the unitary model, that is the

aggregation of income, is satisfied by the goods demands that result from

the noncooperative model, the symmetry condition in general is not. Considering

the special case where ri(y, p, P, s) ¼ yi, where yi is the income of member i, Ulph
(2006) has shown that the Pseudo–Slutsky matrix will be symmetric in the special

case where preferences depend only on public goods or the endowment of house-

hold members is very unequal. Lechene and Preston (2000) show that, in general,

if the number of public goods is equal to M and the number of private goods is

sufficiently large, the Pseudo–Slutsky matrix S satisfies the following condition:

S ¼ Sþ RðM þ 1Þ;

where R(M þ 1) is a matrix of rank M þ 1. As such, the price effects have to

satisfy a certain restriction, but this latter is weaker than that which pertains in

cooperative models.

35A decentralized decision-making process will lead to Pareto-efficient allocations if personal

prices, that is the Lindahl prices, are defined in a first stage. This point was briefly mentioned in

Sect. 4.
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The noncooperative framework has also been applied to labor supply.

Donni (2006b) considers a fairly general form of preferences, which are as follows:

UiðlA; lB; qA; qBÞ; (1.19)

where li denotes the leisure of member i and qi their consumption; these variables

create an externality on the well-being of the individual’s partner. In this general

model, as there are no public goods, strictly speaking, the distribution factors may

affect household behavior. However, if stronger hypotheses on preferences are

adopted, then the empirical content of the model is considerably richer.

For example, Ashworth and Ulph (1981) and Kooreman and Kapteyn (1990)

estimate the labor supplies which result from preferences of the following type:

UiðlA; lB;QA þ QBÞ:

In this case, the presence of public consumption implies that the aggregation

condition of income is satisfied, and the initial division of income will have no

effect on outcomes. Some elements of individual preferences can equally be

recovered. More precisely, the general solution for the preferences of member i,
as a function of the labor supplies, is given by:

F UiðlA; lB;QÞ; lið Þ;

where Ui(lA, lB, q) is a particular solution and F( �) is a positive function of Ui.

Leuthold (1968), in what is very likely the first article on “formal” nonunitary

models, considers another special case and supposes that preferences are

given by:

Uiðli;QA þ QBÞ:

The drawback of this specification is that it is not possible to take into account

any complementarity or substitutability between the leisure of different household

members. Other labor supply models where consumption is partly public and partly

private are proposed by Bourguignon (1984).

To conclude, it should be noted that many household decisions are analyzed in a

noncooperative framework. Bjorn and Vuong (1985, 1997) and Kooreman (1994)

adapt noncooperative models of labor supply to discrete choices,36 while Konrad

and Lommerud (1995) and Carter and Katz (1997) concentrate on domestic pro-

duction. Konrad and Lommerud (2000) analyze over-investment in human capital

in both cooperative and noncooperative models. This list is far from

being exhaustive.

36 They also consider models based on Stackelberg equilibria.
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6 Conclusion

In this chapter, we have seen that nonunitary models of household behavior can be

split up into two broad categories. The first includes noncooperative (or strategic)

models, which are based on Cournot–Nash equilibria, and the second cooperative

(or collective) models which only posit the Pareto efficiency of allocations. Recent

research appears to have shown, nonetheless, that the interactions between these

two categories of model are increasingly important. As we have seen, cooperative

models which are based on bargaining theory sometimes use the utility levels that

would prevail under a noncooperative game between household members as threat

points. Further, the analysis of intertemporal choice models has often led to

the abandon of the hypothesis of Pareto efficiency. On one hand, Lundberg and

Pollak (1994) have become the advocates of a more general model, based on

repeated games and which often exhibits a number of different Cournot–Nash

equilibria. Some of these equilibria are efficient, but others are not, and the choice

between the different equilibria is determined by cultural factors. On the other

hand, Kaushik Basu, Ethan Legon, Stephen Lich-Tyler, and Maurizio Mazzoco,

in addition to a number of other authors, whose work was discussed in

Sects. 4.3–4.4, emphasize that Pareto efficiency is more difficult to justify in an

intertemporal context. If household members are not able to precommit contractu-

ally, changes in the opportunities that become open to them over time will yield

changes in negotiating power, and thus inefficiency. The analysis of household

behavior in this framework constitutes vast research program.

Recent work has also moved toward the use of collective models in economic

policy. For example, Lise and Seitz (2008) consider the distribution of income,

both between and within households. Laisney (2006) discusses an ambitious

research project the objective of which is to analyze the effects of fiscal reform

on labor supply. On this score, empirical models which are based only on Pareto

efficiency raise a certain number of problems: as they do not explicitly specify the

threat points of household members, nor the type of bargain which underlies

outcomes, they are not strictly speaking structural models. In other words,

the form of the sharing rule cannot be explained by these models. A substantial

degree of caution is therefore required if we wish to use the results of this analysis to

simulate the effects of economic policy. An example may help to make this point

clearer. As we saw above, Marjorie McElroy and Mary-Jane Horney choose the

level of utility that household members would obtain when divorced as the threat

point. One implication of this hypothesis is that any change in the identity of

the beneficiary of family support will have no effect on household behavior

(as family support automatically goes to the individual who keeps the children in

the case of divorce). Alternatively, Shelly Lundberg and Robert A. Pollak suppose

that the threat point is determined by the levels of utility that each household

member would obtain if they were to carry out the tasks that are traditionally

assigned to their gender. In this case, a change in the beneficiary of family support

will likely affect the distribution of resources within the household. In other words,
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empirical analysis based on Pareto efficiency can yield diverse predictions with

respect to behavior, because there is no theory to determine the sharing rule.

The solution to this problem is likely found in the use of richer data in which we

are able to observe exogenous changes in both the amount of child benefits and

other family support and the way in which these are allocated within the family, or

in the development of more restrictive theoretical models which also explain the

distribution of resources within the household. This constitutes one of the main

challenges facing researchers in the area of the Economics of the Household.

Appendix

Empirical Applications of Non-unitary Models

Authors Models Data Tests and identification

Non-cooperative models

Ashworth and

Ulph (1981)

Labor supply equations;

public consumption

and externalities

Survey of Social

Science Research

Counsil, 1971

(United Kingdom)

───

Bjorn and Vuong

(1985)

Participation equations PSID, 1982 (United

States)

───

Bjorn and Vuong

(1997)

Participation equations PSID, 1982 (United

States)

───

Donni (2006b) Labor supply equations;

private and public

consumption, and

externalities

PSID, 1990 (United

States)

Tests of negativity and

particular tests

Leuthold (1968) Labor supply equations;

public consumption;

linear expenditure

system

Survey of Survey

Research Center of

the University of

Michigan, 1959

(United States)

───

Kooreman

(1994)

Participation equations Dutch Labor Mobility

Survey, 1985

(Netherlands)

Tests of various models

(Nash and

Stackelberg)

Kooreman and

Kapteyn

(1990)

Labor supply equations;

public consumption

and externalities;

linear expenditure

system

Dutch Labor Mobility

Survey, 1982

(Netherlands)

───

Cooperative models of consumption and labor supply in a static environment

Apps and Rees

(1996)

Labor supply equations

and leisure demand

equations; domestic

cost function

ABS Income

Distribution Survey,

1985-86; ABS Time

Use Pilot Survey,

1987 (Australia)

───

(continued)
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Appendix (continued)

Authors Models Data Tests and identification

Aronsson,

Daunfeldt

and

Wikstrom

(2001)

Market labor supply

equations and one

domestic labor

supply equation

Survey of Household

Market and

Nonmarket

Activities, 1984 et

1993 (Sweden)

───

Basu and Ray

(2008)

Children’s labor supply

equations

Nepal Living Standards

Survey, 1995

Tests of the link

between labor

supply and

bargaining power

Bloemen (2010) Labor supply equations;

participation

decisions

Socio-Economic Panel

(Netherlands),

1990-2001.

Estimation of the

sharing rule

Blundell,

Chiappori,

Magnac and

Meghir

(2007)

Women’s labor supply

equation and men’s

participatin equation

Family Expenditure

Survey, 1978-1993

(United Kingdom)

Particular tests;

estimation of the

sharing rule

Bourguignon,

Chiappori,

Browning

and Lechene

(1993)

Demand equations for

private goods

Budget des familles,

1984-85 (France)

Proportionality tests

Browning and

Chiappori

(1998)

Demand equations for

impure goods

Family Expenditure

Survey, 1974-1992

(Canada)

SR1, linearity and

proportionality tests

Browning,

Bourguignon,

Chiappori

and Lechene

(1994)

Demand equations for

exclusive goods

Family Expenditure

Survey, 1974-1992

(Canada)

Particular tests;

estimation of the

sharing rule

Carrasco and

Zamora

(2007)

Demand equations for

impure goods;

regime switchings as

a function of the

women’s

participation

decisions

Encuesta de

Presupuestos

Familiares, 1990-91

(Spain)

───

Chiappori, Fortin
and Lacroix

(2002)

Market labor supply

equations;

distribution factors:

sex ratio and

dummies for

marriage/divorce

laws

PSID, 1988 (United

States)

Proportionality tests and

particular tests;

estimation of the

sharing rule

Clark, Couprie

and Sofer

(2004)

Labor supply equations British Household Panel

Survey, 1997

(United Kingdom)

Particular tests,

estimation of the

sharing rule

Couprie (2007) Market and domestic

labor supply

equations

British Household Panel

Survey, 1992-2000

(United Kingdom)

Estimation of the

sharing rule

(continued)
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Appendix (continued)

Authors Models Data Tests and identification

Dauphin (2003) Demand equations for

impure goods;

household with more

that two decision-

makers

Survey of CRDI, 2002

(Burkina Faso)

Proportionality tests

Donni (2007a) Women’s labor supply

equation and

demand equations

for private goods

Budget des familles,

1984-85 (France)

Particular tests;

estimation of the

sharing rule

Donni (2009) Demand equations for

private and public

goods; cm-demands;

conditioning goods:

male and female

clothing

Consumer Expenditure

Survey, 1980-99

(United States)

Tests of (implicit)

proportionality and

SR1; particular tests

Fortin and

Lacroix

(1997)

Labor supply equations Census of Population

and Housing, 1986

(Canada)

Particular tests and

proportionality tests;

estimation of the

sharing rule

Browning,

Chiappori

and Lewbel

(2006)

Demand equations for

goods and

production

technology

Family Expenditure

Survey, 1974-1992

(Canada)

Estimation of the

sharing rule, and of

the production

technology; various

tests

Luo (2002) Demand equations for

impure goods

Family Expenditure

Survey, 1978-1986

(Canada)

SR1, linearity and

proportionality tests

Moreau and

Donni (2002)

Labor supply equations;

distribution factor:

sex ratio

Panel INSEE, 1994

(France)

Particular tests;

estimation of the

sharing rule

Rapallini (2004) Demand equations for

exclusive goods

Consumption Survey

ISTAT, 1999 (Italy)

Particular tests,

estimation of the

sharing rule

Seaton (2001) ─── Family Expenditure

Survey, 1984

(United-Kingdom)

Non-parametric tests

Thomas and

Chen (1994)

Demand equations for

private goods

Personal Survey of

Income Distribution,

1980 (Taiwan)

Proportionality tests

Vermeulen

(2005)

Market labor supply

equations

Belgian Socio-

Economic Panel,

1992 and 1997

(Belgium)

Particular tests; and

estimation of the

sharing rule

Vermeulen

(2006)

Single end married

women labor supply

equations

Belgian Socio-

Economic Panel,

1992 and 1997

(Belgium)

Particular tests;

estimation of the

sharing rule

(continued)
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