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Abstract
Standard household-level data hide substantial heterogeneity in how consumption, money, 
and time are allocated within households. This motivates the need for measuring welfare 
at the individual level and a structural approach on how household data can be used to 
capture these differences. After documenting what can be learned from direct survey 
evidence, we present the collective approach as an attractive framework for modeling 
intra-household decision-making with preference heterogeneity, public consumption, and 
home production. We then survey three identification strategies that recover individual 
preferences and resource shares from widely available datasets: differential, revealed 
preference, and preference-similarity methods. Applying these tools reveals that a sizable 
share of overall inequality originates within households and that individual poverty rates 
often diverge sharply from household-level measures. Overall, our review demonstrates 
that measuring welfare at the individual level fundamentally reshapes our understanding of 
inequality, and offers practical guidance for incorporating intra-household heterogeneity 
into empirical welfare evaluations.
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1 Introduction

This review focuses on inequality at the level of individuals. This immediately raises the
question: inequality of what? Inequality measures used by international organizations such
as the OECD and the World Bank generally assess inequality between households on the
basis of income or total expenditure. Because households differ both in resources and demo-
graphic composition, equivalence scales were developed to adjust incomes and expenditures
to make them comparable across households. As a result, equivalized household income
or expenditure has become the standard measure employed by the abovementioned institu-
tions. Beyond inequality measurement, equivalized income is routinely used as an indicator
of household welfare, to evaluate the effects of policy reforms, and to identify households
that fall below a predetermined poverty threshold.

A central feature of this approach is that it implicitly assumes that household resources
are shared equally among household members or, equivalently, that all members attain the
same level of welfare. Intra-household inequality is therefore ruled out by construction. The
danger, however, is that substantial disparities within households remain hidden, potentially
distorting assessments of inequality, poverty, and the distributional consequences of public
policy. A growing empirical literature shows that this concern is far from merely theoretical,
as discussed in greater detail in Sections 2 and 6. For example, Lise and Seitz (2011) docu-
ment that individual consumption inequality in the United Kingdom is underestimated by
roughly 50 percent when intra-household allocation is ignored. Similarly, Cherchye, De Rock,
Lewbel, and Vermeulen (2015) and Lechene, Pendakur, and Wolf (2022) show that conven-
tional household-level poverty rates substantially underestimate individual poverty rates in
a variety of countries. These findings often reveal pronounced gender differences and connect
to broader concerns regarding intra-household power and the distribution of resources, as
highlighted in recent work such as Jayachandran and Voena (2026).

These concerns motivate the perspective adopted in this review: we take individuals
as a starting point rather than households. Although this view is now widely shared by
economists working on household behavior, following a research program that started about
four decades ago and to which we return extensively below, it remains far less common in
the broader profession. It is even less prevalent among policymakers and statistical agencies,
whose measures of inequality and poverty continue to focus almost exclusively on households.

This focus on households rather than individuals has deep historical roots. Since the pi-
oneering contributions of Lorenz (1905) and Gini (1912), inequality measurement has relied
primarily on micro data on income, expenditure, and wealth. Earlier traditions in economics,
including Ricardo (1817) and Marx (1867), emphasized the functional distribution of income
across social groups and classes. As household-level micro data became increasingly available
throughout the twentieth century, empirical work naturally shifted toward the measurement
of inequality between households. This focus on households is also reflected in the nature
of most available datasets. Household budget surveys typically record expenditures without
distinguishing who consumes what, while many social surveys collect information on labor
earnings at the individual level but aggregate most other income components at the house-
hold level. As a result, these data contain little direct information about how household
resources are distributed among household members.

Theoretical models of consumer demand developed along similar lines. In the unitary
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model described by Samuelson (1947), Deaton and Muellbauer (1980), and Mas-Colell, Whin-
ston, and Green (1996), the household is treated as a single decision-making unit maximizing
a household utility function that is assumed to represent household preferences. While an-
alytically convenient, the unitary model cannot account for preference heterogeneity among
household members. More importantly for our purposes, it provides no mechanism for recov-
ering individual resource shares, defined as the fraction of total household resources allocated
to the different household members. Yet such resource shares are essential if the objective
is to measure inequality or poverty at the individual level.

This brings us to the heart of the matter. We argue that the move from households to
individuals is not simply a matter of obtaining better data. It is fundamentally a theoretical
issue. Meaningful analysis of intra-household inequality requires a theoretical framework that
is specifically designed to address the allocation of resources within households.

To develop this argument, it is useful to return to the question posed at the outset:
inequality of what? A natural starting point is individual welfare, which depends, among
other things, on the goods and services available to individuals. Consider food consumption,
drinks with friends, or a fitness subscription. These are examples of goods that are privately
consumed within the household. Every apple purchased by the household can be consumed
by only one person, and many fitness subscriptions are tied to a specific individual. Mul-
tiplying individual consumption quantities by market prices and aggregating them into an
individual expenditure measure may thus provide a meaningful approximation of individual
welfare.

At this point, it is important to emphasize that the relevant question is not who makes
the purchases. Focusing on expenditure responsibility would be misleading. In a traditional
household, for example, a working husband might appear poor simply because most shopping
is undertaken by his spouse. What matters instead are the bundles of goods and services
that are ultimately consumed by individuals. More fundamentally, welfare is ultimately
experienced by individuals rather than households.

Yet household surveys typically provide information only on aggregate household con-
sumption. It is precisely here that theory becomes indispensable. To infer how aggregate
household resources are translated into individual consumption bundles, one requires a model
of intra-household allocation. The unitary model offers one possibility, but only by imposing,
explicitly or implicitly, the assumption that resources are allocated in a way that makes all
household members equally well off. Given the growing body of evidence on intra-household
inequality and differential poverty risks, this assumption appears overly restrictive. Measur-
ing individual consumption bundles therefore requires models that take individuals, rather
than households, as the starting point. In this respect, the analysis naturally aligns with
the principle of methodological individualism (Weber, 1922), according to which social phe-
nomena should ultimately be explained in terms of individual behavior rather than group
behavior.

Let us add one more layer of complexity. Individuals in households do not only con-
sume goods and services that benefit themselves. A substantial share of household resources
is spent on goods and services that have a public character within the household. Rent,
heating, and other forms of housing consumption are obvious examples. These goods are
consumed jointly, even though they need to be purchased only once. Public consumption
complicates welfare measurement because household members may value such goods differ-
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ently. This creates an additional identification problem: without a theoretical framework, it
is impossible to identify the potentially heterogeneous valuations that individuals attach to
jointly consumed goods.

Thus far, we have focused on goods and services as sources of welfare. Yet time is equally
important. Time allocation influences labor supply and earnings, shapes household produc-
tion, and reflects constraints and preferences that vary across household members. Evidence
from time-use surveys documents substantial gender differences in market work, childcare,
household production, and leisure (Burda, Hamermesh, and Weil, 2013). These patterns
suggest that understanding individual welfare requires looking beyond market expenditures
alone. Moreover, time enters welfare not only through leisure but also through the produc-
tion of goods and services within the household. Because domestic production relies heavily
on time inputs, particularly in households with children, accounting for time use is necessary
to understand both how resources are allocated within families and how household welfare
is generated. Combined with expenditure information, time-use data make it possible to
capture the trade-off between time and money and thereby provide a more complete picture
of individual welfare based on a household’s full income (Becker, 1965).

In sum, we need a theoretical framework capable of recovering individual consumption
bundles from observed household-level choices, while also accounting for the individual val-
uation of publicly consumed goods and intra-household time allocations. This naturally
raises the question of which framework is best suited for this task. Broadly speaking, two
classes of models can be distinguished. The first assumes that household members behave
non-cooperatively, whereas the second assumes that household decisions result in Pareto-
efficient allocations. Although both approaches have received considerable attention in the
literature, we adopt a clear perspective from the outset. Our focus is on the non-unitary
collective approach developed by Chiappori (1988, 1992), which models the household as a
group of individuals with potentially different preferences who make decisions jointly and
reach Pareto-efficient intra-household allocations.

The appeal of the collective framework lies not only in its ability to recover individ-
ual consumption bundles, but also in its capacity to identify the preference structures that
determine how private and publicly consumed goods translate into individual welfare. Impor-
tantly, this approach also enjoys substantial empirical support and offers a useful benchmark
for the analysis of intra-household behavior, as discussed in Section 3.1. A defining feature
of the collective model is the presence of Pareto weights attached to the utility functions of
household members. These weights reflect each individual’s influence over household deci-
sions and are often interpreted as indicators of bargaining power. However, Pareto weights
depend on the cardinalization of utility functions and are thus of limited direct interest from a
welfare-economic perspective. Ultimately, welfare analysis should rest on ordinal preferences
rather than cardinal utilities.

This naturally shifts attention to the sharing rule, which emerges as the key object of
interest in the collective framework. It maps total household resources and other relevant
determinants into the resource shares allocated to individual household members. As such,
it describes how household resources are distributed across members and provides a tractable
and theory-consistent link between observed household choices and the distribution of wel-
fare within the household. Unlike Pareto weights, the sharing rule is invariant to the chosen
cardinalization of utility and therefore offers a more robust basis for empirical welfare anal-
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ysis. The objective is not to recover Pareto weights themselves, but rather to determine
how household resources translate into well-being and, in turn, into measures of poverty and
inequality.

A central research question then concerns how to identify the sharing rule in data envi-
ronments that contain little direct information on the intra-household allocation of resources.
More generally, this requires identifying both the allocation of resources across household
members and the preferences that govern the welfare implications of this allocation. To
address these issues, we review in Section 4 the basic essentials of three broad identification
strategies that infer individual preferences and resource shares from widely available datasets:
the differential approach, the revealed preference approach, and preference-similarity meth-
ods. Once preferences and resource shares have been identified, observed consumption choices
and time allocations can be translated into measures of the distribution of resources within
the household and, ultimately, into measures of individual welfare, inequality, and poverty.

An important implication is that welfare analysis requires more than identifying the allo-
cation of resources within the household. In the presence of jointly consumed goods, welfare
comparisons also depend on how the benefits of this public consumption are attributed to
individual household members. As a result, the collective framework gives rise to several
conceptually distinct measures of individual welfare, which we briefly introduce in Section 6.
The differences between these measures primarily reflect alternative ways of incorporating
public consumption into welfare assessment and, in particular, of accounting for potentially
heterogeneous valuations of jointly consumed goods.

The objective of this review is therefore twofold. First, we review identification strate-
gies based on the collective model that allow researchers to recover individual consumption
bundles, resource shares, and preferences over both private and publicly consumed goods
from widely used datasets. Second, we show how this information can be used to move
beyond household-level analysis and conduct welfare, inequality, and poverty assessments at
the level of individuals.

The remainder of the paper is organized as follows. Before turning to the theoretical and
empirical strategies that recover intra-household allocations from standard household data,
Section 2 discusses what can already be learned from the relatively rare datasets that contain
direct evidence on individual consumption and time use. It examines both the insights
provided by such direct survey evidence and its limitations, thereby motivating the methods
reviewed in subsequent sections. Section 3 introduces the collective framework, highlights the
role of the sharing rule, and shows how the model accommodates preference heterogeneity,
public consumption, and time use. Section 4 reviews empirical strategies for identifying intra-
household preferences and resource shares using conventional datasets, covering differential,
revealed preference, and preference-similarity approaches. Section 5 extends these methods
to richer empirical settings and organizes the discussion by identification strategy. Section 6
examines how identified resource shares can be translated into measures of individual welfare,
poverty, and inequality. It also discusses some key empirical findings obtained through the
discussed identification approaches applied to real-world data. Section 7 concludes and looks
ahead.
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2 Direct survey evidence

Although datasets containing both individual expenditure and individual time-use informa-
tion remain uncommon, they provide the most direct evidence available on how resources
and time are allocated within households. Examining such data offers a useful starting point
for the analysis that follows. They reveal how consumption is divided between privately and
publicly consumed goods, how private expenditures are distributed across household mem-
bers, and how market work, home production, and leisure are allocated within couples. As
such, they offer a unique window on dimensions of intra-household behavior that are largely
invisible in standard datasets but are central to the measurement of individual welfare. At
the same time, they highlight a broader theme of this review: even when unusually detailed
individual-level information is available, translating observed allocations into measures of
individual welfare ultimately requires a theoretical framework to reflect the heterogeneity
across households.

To illustrate both the insights offered by such data and the limitations of direct survey
evidence, we draw on three specific datasets that contain particularly rich information on
intra-household behavior: the Dutch Longitudinal Internet Studies for the Social Sciences
(LISS), the Belgian Measuring Equivalent Incomes (MEqIn) survey, and the Japanese Panel
Survey of Consumers (JPSC).

We begin with the Dutch LISS data, which, among others, contain detailed information
on both expenditures and time use in households with children. Table 1 shows that average
private expenditures of husbands and wives are similar in levels, while the bulk of nondurable
spending accrues to categories that are jointly consumed. It is important to emphasize once
more that this type of information is generally unavailable in standard household budget
surveys, which typically report only aggregate household expenditures on items such as food,
drinks, and leisure activities. Although expenditures on goods such as children’s clothing,
diapers, or toys may sometimes be separately reported, they provide only partial information
on resources devoted to children, since spending on food, drinks, and many leisure activities
is usually contained in aggregate household expenditures and cannot be assigned directly to
individual household members.

The same data also reveal a clear pattern of specialization in time use. Table 1 shows
that husbands supply more market labor hours on average, whereas wives devote more time
to child care and other domestic work. These differences are economically meaningful and
consistent with the idea that household-level averages conceal substantial intra-household
variation. At the same time, the reported standard deviations point to considerable variation
across households, indicating significant inter-household heterogeneity.

Table 1 might suggest that spouses have private expenditures that are more or less equal
to each other. And that the often made implicit assumption that resources are distributed
equally within households is not too bad after all. This is clearly a wrong conclusion. We
show this by means of another one of the few datasets that provide detailed information on
the intra-household allocation of resources. More specifically, the Belgian MEqIn evidence
complements the above picture based on Dutch data by documenting how private expendi-
ture shares vary across households. Figure 1 plots women’s shares in private expenditures
by quartile. Moving from the first to the fourth quartile, the female share rises from roughly
35% to 61%, with intermediate quartiles around 45% and 52%. This dispersion contradicts
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Husband Wife Household
Mean St.dev. Mean St.dev. Mean St.dev.

Expenditures (EUR/month)
Private expenditures 311.08 217.10 302.64 182.41 — —
Expenditures on children — — — — 479.15 493.21
Other public expenditures — — — — 1,827.77 875.32

Time use (hours/week)
Market labor (incl. commuting) 47.71 11.60 28.54 11.32 — —
Child care 9.04 8.52 15.43 13.79 — —
Other domestic work 11.66 8.22 20.65 11.75 — —

Table 1: LISS (2009), couples with children: expenditures and time use.
Source: Cherchye, De Rock, and Vermeulen (2012b).

equal sharing and highlights heterogeneity that is masked by household averages.
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Figure 1: Women’s share in private expenditures (quartiles), MEqIn.
Source: Capéau, Cherchye, Decancq, Decoster, Maniquet, Nys, Périlleux, Ramaekers,

Rongé, Schokkaert, and Vermeulen (2020).

Finally, the Japanese JPSC data further show how spending and time allocations are
organized within couples. Table 2 reports average private expenditures for men and women
in couples, total household expenditures, and the share of total spending that is publicly
consumed. The time use measures display pronounced specialization in market work and
home production, while average weekly leisure is relatively similar across spouses. The
distributions in Figure 2 reveal additional structure: women’s relative shares of private
consumption are skewed toward lower values, leisure shares concentrate near one half, home
production shares are concentrated at high levels, while women’s market hours shares tend
to be low.

This reported evidence reveals substantial differences across countries. For example, it
shows considerably more intra-household specialization and inequality in Japanese house-
holds than in Belgian and Dutch households. More importantly, these findings confirm that
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household averages can be misleading for welfare assessment, reinforcing the case made in
the Introduction for moving beyond household aggregates.

Wife Husband Household
Mean [st.dev.] Mean [st.dev.] Mean [st.dev.]

Expenditures (JPY/month)
Private expenditures 36,711 [63,951] 77,650 [64,321] 442,640 [275,174]
Share of household total 6.5% 14.5% 79.0%

Time use (hours/week)
Market work (incl. commuting) 29.7 [21.7] 62.7 [14.7] —
Share of total 17.7% 37.3% —
Home production (incl. child care) 44.0 [25.3] 7.4 [9.1] —
Share of total (26.2%) (4.4%) —
Leisure (incl. sleep) 94.2 [20.1] 97.9 [15.6] —
Share of total 56.1% 58.3% —

Other observables
Age 36.5 [6.4] 38.9 [7.4] —
Education (years) 13.2 [1.6] 13.5 [2.3] —
Wage 925 [1,014] 1,676 [1,575] —
Children aged 0–6 — — 0.62 [0.80]
Household size — — 4.24 [1.49]

Table 2: Summary statistics, JPSC 1993-2013.
Source: Lise and Yamada (2019).

Direct surveys document how private spending is allocated across household members,
how jointly consumed goods dominate household budgets, and how time use is specialized
within couples, but they do not reveal how individuals value public goods or derive utility
from private or shared consumption. Moreover, many prominent datasets report expendi-
tures only at the household level. Because these data do not identify the intra-household
sharing rule, which is the key link between household-level observations and individual wel-
fare, descriptive patterns alone cannot support credible inference about individual well-being.
This gap motivates the theory-based methods developed in the next sections: Section 3 intro-
duces the cooperative collective framework, Sections 4 and 5 present identification strategies
suited to standard datasets, and Section 6 shows how the recovered allocations inform the
measurement of individual welfare, inequality, and poverty.

A final note concerns measurement. Although direct surveys provide essential informa-
tion, collecting individual consumption and time use data is difficult and prone to error.
Some surveys rely on a single respondent to report everyone’s consumption and time use,
or it is simply complicated to have an accurate view of the sharing of consumption. Al-
ternatively, evidence also shows that household members may conceal income or spending
from one another in ways tied to bargaining power (Zhang, 2024). These issues underscore
the need for careful survey design, clear item definitions, appropriate respondent selection,
and validation procedures. Section 7 revisits these concerns and discusses how richer linked
expenditure and time use modules and improved data-collection protocols can strengthen
the empirical basis for the tools presented in the following sections.
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Figure 2: Distributions of wives’ relative shares: private consumption and time use (JPSC).
Source: Lise and Yamada (2019).

3 Theoretical framework

The central objective is to explain how observed choices on private spending, shared con-
sumption, and time use arise from underlying preferences and constraints, while recognizing
that the decision process itself is part of what needs to be modeled. In short, to address
questions about intra-household welfare, we require a framework that both respects indi-
vidual heterogeneity and disciplines the way individual objectives aggregate into household
choices.

3.1 Set-up

Two main approaches have been developed to model this intra-household allocation pro-
cess. In the noncooperative approach, each spouse maximizes their own utility while taking
the other spouse’s decisions as given. Within the broader non-unitary framework of house-
hold consumption behavior, the leading noncooperative specification models intra-household
interaction as a Nash equilibrium with voluntary contributions to public goods (see, e.g.,
Browning, Chiappori, and Lechene (2010) and Lechene and Preston (2011)). A well-known
implication of this structure is that free-riding incentives may lead to underprovision of
public goods, and thus to Pareto-inefficient outcomes.

By contrast, the cooperative “collective” approach assumes that spouses coordinate their
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decisions so that allocations are Pareto-efficient (see Chiappori (1988, 1992); Browning,
Chiappori, and Weiss (2014) provide an extensive review).1 Although both perspectives have
been examined, the collective framework has become the workhorse in household economics
because it yields clear identification results even when only aggregate household choices
are observed. Crucially, it also enjoys strong empirical support. For example, Browning and
Chiappori (1998) and Cherchye and Vermeulen (2008) provide compelling evidence in favor of
the collective model over the unitary model using Canadian and Dutch data; similarly, Rangel
and Thomas (2019) make a strong case for Pareto-efficient consumption behavior using rich
data on farm households in Burkina Faso. Direct empirical comparisons of cooperative and
noncooperative models remain relatively scarce. A notable exception is Cherchye, Chiappori,
De Rock, Ringdal, and Vermeulen (2026), who rely on detailed consumption data from Kenya
and find strong support for the cooperative model relative to its noncooperative counterpart.

Although the cooperative approach offers a transparent and tractable benchmark, ac-
tual household behavior may exhibit departures from full efficiency due to frictions such
as asymmetric information or limited commitment. As emphasized by Jayachandran and
Voena (2026), models incorporating such frictions show that attempts by spouses to increase
their control over resources can distort consumption and investment decisions, thereby reduc-
ing overall household welfare. Additional evidence of potentially inefficient intra-household
decision-making comes from a number of empirical studies and experiments conducted in low-
and middle-income countries. Examples include Udry (1996), who studied agricultural house-
holds in Ethiopia, and Ashraf (2009), who analyzed decision-making among married couples
in the Philippines. Evidence for high-income countries remains relatively limited. One re-
cent contribution is Choukhmane, Goodman, and O’Dea (2025), who show that roughly
one-fifth of American couples could achieve Pareto improvements through alternative allo-
cations of retirement-saving contributions. Their analysis further suggests that about half of
these inefficiencies reflect deliberate choices by spouses, often associated with weaker marital
commitment.

Jayachandran and Voena (2026) emphasize the importance of understanding departures
from efficiency while noting that cooperative models, and in particular the collective frame-
work, remain useful benchmarks for analyzing household behavior. Even in the high-stakes
and inherently dynamic setting studied by Choukhmane, Goodman, and O’Dea (2025), the
majority of couples appear to make decisions that are broadly consistent with Pareto effi-
ciency. More generally, detailed household-level analyses point to substantial heterogeneity
in behavior. For many couples, Pareto efficiency appears to provide a reasonable description
of observed decision-making, while for others the cooperative framework may still offer a
useful approximation despite some departures from efficiency. This interpretation is consis-
tent with the findings of Cherchye, Chiappori, De Rock, Ringdal, and Vermeulen (2026),
who simultaneously focused on both approaches.

We therefore use the cooperative framework as our primary reference point: it captures
the dominant empirical patterns while providing the clarity and structure required for iden-

1A useful observation is that the distinction between cooperative and noncooperative behavior becomes
irrelevant when there are no public goods and individual preferences depend only on own consumption
(i.e., there are no externalities). In that case, each spouse maximizes their own utility function subject to
their own budget constraint, independently of the other spouse. By construction, the resulting allocation is
Pareto-efficient. See also Lechene and Preston (2011).
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tification and individual welfare analysis.
Throughout the analysis, we focus on a static environment. By this we mean that

household decisions are modeled as taking place within a single period, without explicitly
modeling intertemporal dependencies. Most core results in the literature are derived in
static settings, which provide a transparent mapping between assumptions, observables,
and welfare conclusions. At the same time, important empirical applications demonstrate
that intertemporal considerations can affect the household-level distribution of welfare; see,
for example, Voena (2015) and Lise and Yamada (2019). This has motivated the use of
dynamic household consumption models to better understand how observed intra-household
inequality arises. Still, to the extent that the main role of dynamic decisions is to determine
the amount of resources available in each period, a static collective model remains sufficient
for identifying how those within-period resources are allocated across household members
(Chiappori and Mazzocco, 2017). We therefore adopt a static benchmark for clarity and
return briefly to dynamic aspects in Section 7.

Our theoretical framework jointly incorporates time allocation and consumption. In the
baseline setting, individuals allocate time between market labor and leisure. Consistent
with most empirical work, leisure is treated as privately consumed, although some models
allow for externalities whereby one spouse’s leisure enters the other spouse’s utility (see,
e.g., Chiappori (1988)). In richer variants, which we discuss in Section 5, time also enters as
an input into home production alongside market purchases (see, e.g., Chiappori (1997) and
Cherchye, De Rock, and Vermeulen (2012b)). This joint treatment of time and consumption
is crucial for welfare analysis because it links labor supply, domestic production (including
childcare), and the distribution of consumption benefits.

For clarity, we will mainly focus on two-decision maker households, although the frame-
work generalizes to M -person households with M ≥ 2 (see Browning and Chiappori (1998)
and Chiappori and Ekeland (2009)). In practice, this means that we consider households with
two adult decision makers. This is the simplest departure from the unitary model, which
is appropriate for single-adult households but silent on intra-household allocation, and it
encompasses couples with or without children, where children do not directly participate in
the bargaining process. This two-person structure isolates the essential features of collective
decision-making and provides the foundation for the identification results developed below.

Expenditures on children are treated as publicly consumed within the household for the
purpose of analyzing adult welfare, so that children’s welfare is reflected indirectly through
these publicly consumed household expenditures. This interpretation is particularly nat-
ural when children do not actively participate in decision-making, yet their needs shape
household-wide consumption of goods. In principle, children can be modeled as separate
decision makers with their own decision power, allowing their welfare to be evaluated di-
rectly (see Dauphin, El Lahga, Fortin, and Lacroix (2011), Dunbar, Lewbel, and Pendakur
(2013), Lechene, Pendakur, and Wolf (2022), and Aminjonov, Bargain, and Colacce (2025)).
For expositional convenience, we do not explicitly consider this extension in what follows,
although the generalization is relatively straightforward.
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3.2 BCM model: collective labor supply with public consumption

We adopt the collective labor supply model with two decision makers and a public good
introduced by Blundell, Chiappori, and Meghir (2005), which we refer to as the BCM model
for short. This framework captures both the role of publicly consumed goods and the in-
teraction between time allocation and consumption in determining individual welfare, while
remaining tractable enough to illustrate how unobserved individual resource shares can be
recovered from standard data. The BCM model assumes two decision makers, which we
refer to as (household) members, irrespective of whether children are present. Likewise, we
refer to the household as a couple.

There are three commodities in the setting we are focusing on: a Hicksian composite
good and both household members’ leisure. Given our static setting, the price of the Hick-
sian composite good has a price that is normalized to one. It has three uses: the private
consumption of member 1, which is denoted by q1, the private consumption of member 2,
which is denoted by q2, and public consumption, which is denoted by Q. Typical examples
of private consumption include food or clothing, while public consumption may consist of
spending on children or on housing. Given the nature of the consumption, both household
members consume their own private consumption and the same level of the public good.
Clearly, in household budget surveys and most other data sets, only the sum of both house-
hold members’ private consumption is observed. We therefore denote this aggregate private
consumption by q, where q = q1 + q2.

The model further assumes that the decision makers allocate their time exclusively be-
tween leisure, denoted by l1 and l2, and market work, denoted by m1 and m2. Each member i
therefore faces the time constraint:

li +mi = T, (1)

where T is the total time available. In principle, the model could be developed without
incorporating time and could focus solely on consumption. However, as argued above, time
allocation is a crucial dimension for welfare analysis. Moreover, in our simple setting, the
opportunity cost of time is the individual’s wage rate. Because wage rates typically differ
across spouses, they affect bargaining positions within the couple in ways that are highly
informative for identification.

Let w1 and w2 denote the market wages of members 1 and 2, and let y denote the
household’s nonlabor income. Combining consumption and time yields the couple’s full
budget constraint:

q1 + q2 +Q+ w1l1 + w2l2 ≤ y + w1T + w2T. (2)

Next, each member i is assumed to have rational preferences represented by a utility
function of the form:

ui = ui(qi, li, Q). (3)

The utility functions u1 and u2 are strictly increasing, continuous, and concave. As the
same quantity of the public good enters both utility functions, this specification reflects its
non-rival nature. Note also that the specification excludes externalities across private goods
or leisure: a member does not derive utility from the other member’s private consumption or
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leisure. These are therefore “egoistic” preferences. This assumption could, in principle, be
relaxed. For example, leisure enjoyed by one member may affect the other member’s utility,
and private goods with externalities may be treated empirically as public goods. In this
respect, see also our discussion in Section 5 on identification under “caring” preferences.

The utility functions of the two members need not be identical, reflecting the possibility
of heterogeneous preferences. Nevertheless, the couple ultimately makes joint decisions. Fol-
lowing the collective approach, these decisions are assumed to be Pareto-efficient (Chiappori,
1988, 1992). Given the linear constraints and our assumptions on preferences, the couple’s
allocation of time and money can be represented as the solution to:

max
l1,l2,q1,q2,Q

u1(q1, l1, Q) + µ(w1, w2, y, z)u2(q2, l2, Q), (4)

subject to

l1 +m1 = T,

l2 +m2 = T,

q1 + q2 +Q+ w1l1 + w2l2 ≤ y + w1T + w2T.

In this formulation, µ denotes member 2’s relative Pareto-weight, which reflects the
individual’s relative bargaining position. Intuitively, a higher Pareto-weight implies that
the couple’s allocation of consumption and time more closely follows member 2’s prefer-
ences, indicating a stronger influence on household decisions. In principle, the Pareto-weight
may depend on the exogenous variables in the maximization problem, specifically the mem-
bers’ wages w1 and w2, the household’s nonlabor income y, and distribution factors, which
we denote by the vector z. Distribution factors affect household decisions solely through
the Pareto-weight, but do not affect individual preferences or the full-income constraint
(see Browning, Bourguignon, Chiappori, and Lechene (1994) for an early contribution, and
Bourguignon, Browning, and Chiappori (2009) and Browning and Chiappori (1998) for more
general results). Examples of distribution factors used in the literature include divorce laws
and sex ratios in individuals’ marriage markets (Chiappori, Fortin, and Lacroix, 2002), as
well as the relative size and wealth of the husband’s and wife’s family networks (Attanasio
and Lechene, 2014). See Browning, Chiappori, and Weiss (2014, Table 5.1) for a list of
distribution factors that have been used in the empirical literature.

Summarizing, equation (4) stipulates the two key elements that need to be identified
for analyzing individual welfare: individual preferences, represented by the members’ utility
functions and reflecting their specific trade-offs between the different forms of consumption
and time use, and the Pareto weight, which summarizes the household decision process. As
soon as the Pareto weight changes with exogenous variables, the differences in individual
preferences become important because they may lead to different household decisions (see
Browning, Chiappori, and Lechene (2006) for more discussion). Observed household data
sets, including the ones documented in the previous section, reflect the combined influence
of these two elements. Disentangling preferences from the intra-household allocation process
therefore constitutes the central identification challenge that we address in Section 4.

Special cases. This simple collective model nests several well-known special cases. First,
the standard unitary model is obtained when the Pareto-weight µ is constant. In this case,

13



the objective function in (4) becomes a household utility function. Because the private
consumption, q1 and q2, and the public consumption, Q, have the same normalized price,
Hicks’ composite commodity theorem applies (see, e.g., Deaton and Muellbauer (1980)).
The objective function can therefore be rewritten as u(c, l1, l2), where c = q1 + q2 +Q. The
maximization program then reduces to:

max
l1,l2,c

u(c, l1, l2) (5)

subject to

l1 +m1 = T,

l2 +m2 = T,

c+ w1l1 + w2l2 ≤ y + w1T + w2T.

In this case, utility maximization yields Marshallian demand functions for leisure and
consumption, satisfying the standard Slutsky conditions. Observing both members’ leisure
(or labor supply) and household consumption as functions of wages and nonlabor income
therefore allows identification of the household preferences, represented by u(c, l1, l2), pro-
vided these Slutsky conditions hold (Deaton and Muellbauer, 1980). However, nothing can
be learned about the allocation of c into q1, q2, and Q; the unitary model is thus silent on
intra-household allocation.

A second special case is the original collective labor supply model of Chiappori (1988),
which excludes public consumption. All monetary resources are allocated to private con-
sumption q1 and q2, leading to:

max
l1,l2,q1,q2

u1(q1, l1) + µ(w1, w2, y, z)u2(q2, l2) (6)

subject to

l1 +m1 = T,

l2 +m2 = T,

q1 + q2 + w1l1 + w2l2 ≤ y + w1T + w2T.

This model will play a prominent role when outlining the differential approach to identifying
the collective model in Section 4.1.

Finally, some identification approaches abstract from labor supply and focus exclusively
on the intra-household allocation of consumption. In particular, the preference-similarity
approach discussed in Section 4.3 often relies on the assumption that leisure is weakly sepa-
rable from consumption. Under this assumption, attention can be restricted to consumption
choices, leading to the following model:

max
q1,q2

u1(q1) + µ(y, z)u2(q2) (7)

subject to

q1 + q2 ≤ y,

where y denotes the couple’s total expenditure.
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3.3 The sharing rule

A particularly noteworthy feature of the maximization programs (4) and (6) is that they
admit an equivalent representation based on decentralization results directly linked to the
Second Fundamental Theorem of Welfare Economics (see, e.g., Mas-Colell, Whinston, and
Green (1996)). This alternative representation proceeds in two stages. In the first stage,
the household’s resources are allocated across members, yielding the “sharing rule”. In the
second stage, each member maximizes their own utility subject to the resources allocated to
them. The precise form of this two-stage representation depends on the presence and the
treatment of public consumption within the household.

The simplest case is the collective labor supply model of Chiappori (1988), corresponding
to maximization program (6). In the first stage, the household’s nonlabor income y is divided
into individual shares y1 and y2, with y1 + y2 = y. This sharing rule typically depends on
the same variables that influence the Pareto-weight: the members’ wages, total nonlabor
income, and distribution factors. In the second stage, both members independently allocate
their individual full income to private consumption and leisure, subject to their own budget
constraint. This leads to the following maximization program for each member i:

max
li,qi

ui(qi, li) (8)

subject to
li +mi = T, qi + wili ≤ yi(w1, w2, y, z) + wiT.

The sharing rule (y1, y2) thus describes how household resources are allocated to members
and contains essential information for measuring inequality and poverty within households.
We return to these welfare questions in Section 6.

When a public good is present, two alternative forms of sharing rules arise. The first
is the conditional sharing rule. In the BCM framework, the first stage allocates resources
to the public good and to each member’s share of the residual nonlabor income, defined as
nonlabor income minus expenditures on the public good. In the second stage, each member
maximizes their utility over private consumption and leisure, taking as given both the public
good level and their share of residual nonlabor income. For each member i, this takes the
form:

max
li,qi

ui(qi, li, Q) (9)

subject to
li +mi = T, qi + wili ≤ yic(w

1, w2, y, z) + wiT.

In this case, the conditional income shares satisfy

y1
c (w1, w2, y, z) + y2

c (w1, w2, y, z) = y −Q(w1, w2, y, z),

where Q = Q(w1, w2, y, z) is the Pareto-efficient public consumption level resulting from
program (4).

An alternative decentralized representation of the collective model with public consump-
tion involves the use of Lindahl prices; see Cherchye, De Rock, and Vermeulen (2011b) and
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Cherchye, De Rock, Lewbel, and Vermeulen (2015) for extensive discussion. This formula-
tion allows each member to face a personalized Lindahl price P i for the public good. Under
Pareto-efficiency, these Lindahl prices reflect each member’s marginal willingness-to-pay for
the public good and satisfy the adding-up condition (see Lindahl (1958); Samuelson (1954)):

P 1 + P 2 = 1.

This yields the following maximization problem for each member i:

max
li,qi,Q

ui(qi, li, Q) (10)

subject to
li +mi = T, qi + P iQ+ wili ≤ yig(w

1, w2, y, z),

where the general sharing rule defines individual income shares such that

y1
g(w1, w2, y, z) + y2

g(w1, w2, y, z) = y + w1T + w2T.

It is instructive to compare the three maximization programs (8), (9) and (10). The
second-stage problems (8) and (9) are very similar: once individual income shares are deter-
mined, each member allocates their resources optimally between private consumption and
leisure, facing the same market prices. The only difference is that in (9) the level of the
public good Q is taken as given. Thus, conditional on income shares, the two models behave
qualitatively alike: interaction between members arises solely through the first-stage sharing
rule.

In contrast, in problem (10), each member also chooses Q and faces an individualized
Lindahl price. Once shares in full income are determined, each member allocates resources
optimally across private consumption, leisure, and the public good. Under efficiency, both
members choose the same level of Q, and their Lindahl prices sum to the market price.

These comparisons highlight a fundamental distinction between private and public goods
in a Pareto-efficient setting. For private goods, all members face the same market price but
may consume different quantities. For public goods, all members consume the same quantity
but generally face different Lindahl prices.

4 Identification

Identification refers to the conditions under which the structural components of the model
(i.e., individual preferences for each household member and the intra-household resource
allocation mechanism summarized by the sharing rule or the Pareto-weight) can be recovered
from observed labor supply and household consumption behavior. A model is identified if
no distinct structural specification can rationalize exactly the same observable behavior.
This matters especially for welfare analysis: different structural models may imply markedly
different welfare conclusions. We therefore emphasize identification arguments that do not
hinge on functional form assumptions.

We next show how the BCM model can be identified, focusing on three complementary
strategies: the differential approach, the revealed preference approach, and the approach
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based on similarity of individual preferences. In principle, these strategies apply to any
empirical specification nested within the structural model described above. This observation
is particularly relevant for the differential and similarity-based approaches, which, in practice,
require researchers to adopt functional forms for individual preferences, household demand,
and labor supply. Consequently, applied identification results will generally depend on the
imposed functional structure. By contrast, the revealed preference approach does not rely on
empirical functional-form specification beyond the structural framework itself: identification
follows from observed choices and revealed preference axioms alone, making it intrinsically
nonparametric. Hence, in applications based on revealed preference, identification results do
not hinge on functional assumptions about observed behavior.

Although these approaches differ in their assumptions and data requirements, they are
best seen as complementary. The differential approach is most informative when there is
substantial variation in prices or wages; under differentiability, it yields point identification,
though its implementation still requires functional-form choices. The revealed preference
approach avoids functional-form assumptions altogether but typically produces set rather
than point identification. As we will explain, set identification means that we recover sets
of feasible specifications for the unobserved structural components of collective consumption
models (such as individual preferences and the sharing rule), which in turn allows us to
place bounds on these unobserved elements. A distinctive feature of the preference-similarity
approach is that it estimates a household consumption technology that determines the private
versus public nature of goods, thereby avoiding any need to classify goods as private or public
a priori. Like the differential approach, it yields point identification, but only under more
restrictive behavioral assumptions regarding the similarity of individuals’ preferences across
different household situations.

4.1 Differential approach

The differential approach traces back to Chiappori (1988); Chiappori and Ekeland (2009)
provide a comprehensive treatment of this identification strategy. In the specific BCM model
under consideration, the approach treats individual labor supplies and expenditures on the
public good as differentiable functions of wages and nonlabor income. The testable impli-
cations of the model then take the form of partial differential equations, analogous to the
classical Slutsky conditions that apply to the unitary model. The identification it delivers
is inherently local, relying on derivatives evaluated at observed data points together with
integrability conditions that ensure these derivatives correspond to an underlying structural
model. This local nature contrasts with the global reasoning in the next subsection, which
is based on revealed preference methods and does not depend on differential properties of
demand functions.2

2The distinction between our notions of local and global identification is closely related to the distinction
between point and set identification discussed earlier. As we show in this subsection, the local differential
approach obtains point identification: observed household behavior implies a unique value for the object
of interest, such as the effect of a change in wages on individual resource shares. By contrast, the global
revealed preference approach, discussed in the next subsection, entails set identification: a set of values for
individual resource shares (rather than a unique one) is compatible with observed household behavior. See
Lewbel (2019) for a more general discussion of point and set identification.
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Preliminaries. For the BCM model in program (4), the empirical analyst observes each
member’s labor supply, m1 and m2, and expenditures on the public good, Q, as functions
of wages w1 and w2 and nonlabor income y. These functions also depend on a distribution
factor z, i.e., a variable that shifts the Pareto-weight without affecting preferences or the
household’s full income (see Section 3.2). Formally, we assume the observables:

m1(w1, w2, y, z),

m2(w1, w2, y, z),

Q(w1, w2, y, z).

(11)

We note that retrieving these functions can be achieved with cross-sectional data under
standard homogeneity assumptions across observationally similar households. It is equally
important to emphasize what is not observed: in general, we do not observe the private
consumption q1 and q2 separately, but only their aggregate q = q1 + q2. This data structure
is common in many datasets, where expenditures on public goods or on children are recorded
in detail, while many other items are aggregated.

The objective is then to separate individual preferences from the intra-household allo-
cation process and thereby identify the structural components of the model from observed
behavior. The key observation is that labor supplies are exclusive goods: each member’s
leisure enters only that member’s utility. In the two-stage representation of Pareto-efficient
allocations we study (see (9)), fixing the level of the public good Q implies that any change
in a member’s labor supply driven by the other member’s wage, by nonlabor income, or by
the distribution factor must operate through residual nonlabor income.

Unitary to collective. It is useful to briefly recall identification in the standard one-
person labor supply model, which corresponds to the unitary program:

max
l,c

u(c, l) (12)

subject to

l +m = T,

c+ wl ≤ y + wT.

In this setting, observing the labor supply function m(w, y) identifies preferences represented
by u(q, l) under the usual Slutsky conditions; by adding up, the consumption demand func-
tion c(w, y) adds no further information.

This unitary benchmark closely parallels the second stage of Chiappori’s (1988) collective
model without public consumption in program (8). The crucial difference is that, in the
unitary case, observed nonlabor income y enters the budget directly, whereas in the collective
case the relevant object is the unobserved income share yi(w1, w2, y). In the unitary model,
one can vary w while holding y fixed (or vice versa) to achieve identification; in the collective
model, varying wi also changes yi(w1, w2, y), preventing such separation.

This is where the exclusivity of labor supplies becomes central. A change in w1 af-
fects member 2’s choices only through y2(w1, w2, y); symmetrically, a change in w2 affects
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member 1 only through y1(w1, w2, y). Chiappori (1988) exploits this feature to identify the
collective labor supply model in the absence of public consumption.3 The observable labor
supplies can be written as

m1(w1, w2, y) = m̃1
(
w1, y1(w1, w2, y)

)
, (13)

m2(w1, w2, y) = m̃2
(
w2, y − y1(w1, w2, y)

)
. (14)

From this structure it follows that

∂m1/∂w2

∂m1/∂y
=
∂y1/∂w2

∂y1/∂y
, (15)

∂m2/∂w1

∂m2/∂y
=
− ∂y1/∂w1

1− ∂y1/∂y
. (16)

Hence, observable derivatives identify ratios of partial derivatives of the sharing rule,
motivating the differential approach. The two equations relate two observable expressions
(on the left side) to three unknown derivatives, i.e.,

∂y1

∂w1
,

∂y1

∂w2
,

∂y1

∂y
, (17)

and the goal is to integrate these to recover y1(w1, w2, y). Standard results for partial differ-
ential equations imply this is feasible if and only if the symmetry (integrability) conditions
hold:

∂2y1

∂y ∂w1
=

∂2y1

∂w1 ∂y
,

∂2y1

∂y ∂w2
=

∂2y1

∂w2 ∂y
,

∂2y1

∂w1 ∂w2
=

∂2y1

∂w2 ∂w1
. (18)

Imposing these restrictions on observable partial derivatives identifies the partial deriva-
tives of the sharing rule. The sharing rule is then identified up to an integration constant,
and the same holds for the private consumption of the Hicksian good, q1 and q2. For a given
constant, the (given cardinalization of the) individual utility functions u1(·) and u2(·) are
identified. In other words, individual utility functions are identified up to a translation. This
contrasts with the unitary model, where the utility function is completely identified (for a
given cardinalization of course, since any monotone increasing transformation of the utility
function gives rise to exactly the same observed behavior).

Economically, one can trace the effect of a wage change on a member’s nonlabor income
share and private consumption. Although the levels of these shares are identified only up to
an additive constant, this constant is welfare-irrelevant, as shown by Chiappori (1992).

More specifically, suppose the household members’ utility functions representing their
individual preferences, u1(c1, l1) and u2(c2, l2), along with their shares y1(w1, w2, y) and

3The current discussion assigns a key role to individual leisure (or labor supply), which is assumed to be
exclusive. If leisure generates externalities (i.e., one household member’s leisure enters the other member’s
utility function), then it can no longer serve as an exclusive good for identification. In that case, this
identification strategy requires other exclusive goods with member-specific prices, such as male and female
clothing. We return to this issue in Section 5.1.
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y2(w1, w2, y) solve the above system of partial differential equations. Then, for any constant
k, the transformed utility functions u1(c1 − k, l1) and u2(c2 + k, l2), combined with the
transformed shares y1(w1, w2, y) + k and y2(w1, w2, y) − k, also constitute a solution. The
implication is that welfare conclusions are unchanged by this transformation. If a particular
reform increases the welfare of household member 1 under u1(c1, l1) and y1(w1, w2, y), then
it will also increase that member’s welfare under u1(c1−k, l1) and y1(w1, w2, y)+k. In other
words, it can always be assumed that household member 1 receives k more units of private
consumption through the sharing rule, while household member 2 receives k units less. The
reason is that the utility functions can be adjusted simultaneously, so that the additional
consumption received through the sharing rule is exactly offset by a corresponding shift in
the utility representation. As a result, both members are equally well off under u1(c1, l1) and
u2(c2, l2) as under u1(c1−k, l1) and u2(c2 +k, l2), provided the utility functions are adjusted
accordingly.

We refer to Chiappori (1992) for an illustration and Chiappori and Ekeland (2009) for
a more technical discussion. As shown above, this unidentified constant is directly related
to the fact that one often only observes the aggregate private consumption c = c1 + c2 in
standard data sets. With full information on intra-household allocations (see examples in
Section 2), the constant itself can be identified; see Cherchye, De Rock, and Vermeulen
(2012b).

Including public consumption. We now extend identification to the BCM model with
public consumption, which is central to our analysis. As noted earlier, the second stages of
the models without public goods (see (8)) and with public goods (see (9)) are analogous:
conditional on a fixed Q, the objectives are qualitatively the same, so the differential strategy
applies. However, when public consumption is present, changes in w1, w2, or y shift not
only income shares but also the optimal Q(w1, w2, y, z), so Q is not constant as wages or
income vary. In this case, following Blundell, Chiappori, and Meghir (2005), one can use the
distribution factor z to hold Q fixed.

By the implicit function theorem, the restriction Q = Q(w1, w2, y, z) (for fixed Q) is
equivalent to z = z̃(w1, w2, y, Q). Substituting into (11) yields labor supply functions that
depend only on (w1, w2, y), since Q is constant:

m1
(
w1, w2, y, z̃(w1, w2, y, Q)

)
= m̃1(w1, w2, y). (19)

m2
(
w1, w2, y, z̃(w1, w2, y, Q)

)
= m̃2(w1, w2, y). (20)

These observables identify the conditional sharing rule in (9) and conditional private con-
sumption up to a constant. For a given constant, the (given cardinalization of the) condi-
tional individual utilities are also identified (conditioning on Q). With additional information
on individual consumption, the constant can be pinned down as well, yielding full identifi-
cation of the conditional sharing rule and private consumption.

The remaining task concerns the first stage, where members allocate total resources
between the public good and residual nonlabor incomes. As shown by Blundell, Chiappori,
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and Meghir (2005), the optimal (y1, y2, Q) solves

max
y1,y2,Q

v1(w1, y1, Q) + µ v2(w2, y2, Q) (21)

subject to
y1 + y2 +Q ≤ y,

where vi(·) denotes member i’s indirect utility given income share yi and public consumption
Q. The optimum satisfies the Bowen–Lindahl–Samuelson condition: the sum of the members’
marginal rates of substitution between the public good and private consumption equals the
public good’s (normalized) price. Combined with the second-stage results, this delivers
identification of preferences over private consumption, leisure, and the public good, as well
as the Pareto-weight for the given cardinal representation of the individual preferences.

4.2 Revealed preference approach

The theory of revealed preference originates with the seminal contribution of Samuelson
(1938), who sought to build consumer theory directly on observed choices rather than on
unobservable utility constructs, aiming to “drop off the last vestiges of utility analysis”
(Samuelson, 1938, p. 62). Samuelson’s central proposition was that a consumer’s behav-
ior across different price regimes reveals preference orderings: comparing the expenditure
required to purchase alternative consumption bundles allows one to infer which bundles
are preferred. The framework relies on a minimal set of postulates and does not require any
functional-form assumptions for demand. The key postulate, now known as the Weak Axiom
of Revealed Preference (WARP), states that if a consumer chooses bundle one when bundle
two is affordable, then the reverse choice cannot occur. Houthakker (1950) strengthened
this requirement by adding transitivity, yielding the Strong Axiom of Revealed Preference
(SARP). Somewhat ironically, demands that satisfy SARP are exactly those rationalizable
by utility maximization, a complementarity already noted by Samuelson in his Foundations
of Economic Analysis.

The revealed preference-based identification strategy for the BCM model builds on the
approach of Afriat (1967), who made revealed preference theory particularly suitable for em-
pirical analysis. This framework was further developed and popularized by Diewert (1973)
and Varian (1982). Before turning to the collective setting, we first briefly review the re-
vealed preference characterization of the unitary model. This serves both to clarify the basic
identification logic and to prepare the groundwork for the collective model with public con-
sumption. We also discuss how the resulting structure yields set identification of the sharing
rule and individual preferences, in contrast to the point identification obtained under the
differential approach. We restrict ourselves to presenting the main definitions and the intu-
ition behind them. For a more detailed treatment, including worked numerical examples, we
refer to Cherchye, De Rock, and Vermeulen (2011a).

Unitary model. A defining feature of the approach proposed by Afriat (1967) is that it
begins with a finite set of observed price-quantity combinations rather than a full system
of demand equations. These observations reflect choices made either by a single household
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over multiple time periods or by different households assumed to share homogeneous prefer-
ences. In the unitary case, we observe a collection of consumption–leisure bundles and the
corresponding wages (recall that the price of the Hicksian aggregate good is normalized to
one). Formally, suppose the dataset consists of N observations:

S = {(1, wn; cn, ln), n = 1, . . . , N}. (22)

We say that S can be rationalized by the unitary model if there exists a utility function
u such that, for each observation n, the chosen bundle (cn, ln) yields at least as much utility
as any alternative affordable bundle (c, l) satisfying c + wnl ≤ cn + wnln. In other words,
each observed bundle must be utility maximizing subject to the relevant budget constraint
(as specified in (12)).

Varian (1982) shows that such a utility function exists if and only if the dataset satisfies
the Generalized Axiom of Revealed Preference (GARP). A dataset S satisfies GARP if there
exist revealed preference relations R0 and R such that, for any sequence of observations
(a, b, . . . , f) contained in S:

if ca + wala ≥ cb + walb, then (ca, la)R0(cb, lb), (23)

if (ca, la)R0(cb, lb), (cb, lb)R0(cd, ld), . . . , (ce, le)R0(cf , lf ), then (ca, la)R(cf , lf ), (24)

if (ca, la)R(cb, lb), then cb + wblb ≤ ca + wbla. (25)

The three conditions have an intuitive interpretation. Condition (23) defines the directly
revealed preference relation R0. Specifically, if bundle (ca, la) is chosen when bundle (cb, lb) is
also affordable at the prices observed in situation a, then the consumer reveals a preference
for (ca, la) over (cb, lb). Condition (24) extends this direct revealed preference relation by
imposing transitivity. For example, if bundle a is directly revealed preferred to bundle b,
and bundle b is directly revealed preferred to bundle d, then bundle a is revealed preferred
to bundle d, even if these two bundles are never directly compared in the data.

Condition (25) imposes the key consistency requirement. If bundle (ca, la) is revealed
preferred to bundle (cb, lb), then bundle (cb, lb) cannot be strictly more expensive than (ca, la)
at the prices observed in situation b. Otherwise, the consumer would choose (cb, lb) even
though a revealed preferred bundle, namely (ca, la), is affordable, which contradicts utility
maximization. Thus, GARP requires that every observed choice be cost-minimizing relative
to the set of bundles that are revealed preferred to it.

Beyond this axiomatic characterization, Afriat (1967) provides a constructive method for
recovering a utility function whenever the data satisfy GARP. The Afriat Theorem shows
that the dataset S is rationalizable by a utility function if and only if there exist numbers Un

and positive scalars λn for all observations n ∈ {1, ..., N}, that satisfy the Afriat inequalities
for any pair of observations (n,m):

Um ≤ Un + λn
(
cm − cn + wn(lm − ln)

)
. (26)

These inequalities link the utility levels Un at observed bundles to the corresponding
expenditure differences, with the scalars λn representing marginal utilities of income. A
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feasible specification of the pairs (Un, λn) exists if and only if the dataset S is GARP -
consistent, and Afriat provides an explicit rationalizing utility function:

u(c, l) = min
n

{
Un + λn

(
c− cn + wn(l − ln)

)}
.

Building on Afriat, Varian (1982) shows how these characterizations of rational consumer
behavior can be used to construct upper and lower bounds on indifference curves through the
observed bundles, as well as to forecast behavior at unobserved price–income combinations.
Importantly, a rationalizing utility representation exists for any specification of the pairs
(Un, λn) that satisfy the linear inequalities, and because the observed dataset is finite, there
are typically infinitely many such feasible specifications. In this sense, the revealed preference
approach delivers set identification: many different utility functions, representing different
preferences, can rationalize the same dataset based on the Afriat inequalities.

This feature contrasts sharply with the local differential approach discussed in Section
4.1, which yields point identification by relying on smoothness and derivative information.
In the unitary model, identification via differentiability hinges on a labor supply function
that maps each wage–income pair to a unique optimal bundle lying on a unique indifference
curve. In contrast, the revealed preference approach observes only a finite menu of choices,
implying that many indifference curves are consistent with each observation. Consequently,
predictions for unobserved price–income combinations, as well as welfare measures such as
Hicksian compensating and equivalent variation (see, e.g., Blundell, Browning, Cherchye,
Crawford, De Rock, and Vermeulen (2015)), are set identified.

BCM model. Let us now turn to the set identification of the BCM model. Our discussion
follows Cherchye, De Rock, and Vermeulen (2011b), who develop set identification results
for a broad class of collective consumption models, including the one considered here.

The analogue of the dataset in (22) is:

S = {(1, 1, w1
n, w

2
n; qn, Qn, l

1
n, l

2
n), n = 1, . . . , N}, (27)

where we explicitly include the normalized prices of the Hicksian private and public goods.
Then Pareto-efficiency implies the existence of two member-specific datasets, each of

which must satisfy GARP (or, equivalently, the Afriat inequalities):

S1 = {(1, P 1
n , w

1
n, q

1
n, Qn, l

1
n), n = 1, . . . , N}, (28)

S2 = {(1, P 2
n , w

2
n, q

2
n, Qn, l

2
n), n = 1, . . . , N}, (29)

with q1
n + q2

n = qn and P 1
n + P 2

n = 1 for all n.
This last result merits further discussion. First, both S1 and S2 must satisfy GARP. This

follows directly from the assumption that each household member behaves as a rational utility
maximizer: if individual preferences are rational, then each member’s observed choices must
satisfy revealed preference consistency. Second, the structure of S1 and S2 reflects a core
property of Pareto-efficient collective consumption. For private goods, household members
face the same market price but may choose different quantities at that price. For public
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goods, they consume the same quantity Qn but generally face different individual Lindahl
prices, which reflect heterogeneous willingness-to-pay. In equilibrium, these Lindahl prices
must sum to the normalized market price of the public good, as shown by Samuelson (1954).

These observations yield a central implication of the revealed preference approach. If, for
each observation n, one can assign private consumption q1

n and q2
n that sum to qn, together

with Lindahl prices P 1
n and P 2

n that sum to one, such that both S1 and S2 satisfy GARP,
then the observed behavior is consistent with Pareto-efficiency. In general, many such allo-
cations will satisfy these requirements, and the method therefore provides set identification
of preferences, individual private consumption quantities, Lindahl prices, and the sharing
rule. This applies to both the conditional sharing rule in (9) and the general sharing rule in
(10), when Lindahl prices are used to evaluate the public good.

Cherchye, De Rock, and Vermeulen (2011b) show that the individual GARP requirements
for the datasets S1 and S2 can be reformulated as a system of linear constraints involving
binary integer variables, which represent each member’s binary revealed preference relations.
This reformulation makes it possible to apply standard mixed integer linear programming
(MILP) techniques to bring the revealed preference characterization of the collective model
to empirical data. As a result, it provides an operational procedure for implementing set
identification in practice, based directly on the revealed preference structure of the collective
model.

4.3 Preference-similarity approach

A third identification approach builds on assumptions about the similarity of preferences
across individuals, either across different household types or within households. Here, simi-
larity should be understood as the idea that preferences remain close, though not necessarily
identical, when individuals move between household environments. Over the past fifteen
years, several such approaches have been proposed, each relying on the insight that suitably
restricted variation in preferences can generate additional identifying power.

This approach is based on Browning, Chiappori, and Lewbel (2013). In their framework,
a collective consumption model is characterized by a consumption technology that captures
the extent to which goods are jointly consumed within the household. Their objective is to
estimate economies of scale in consumption together with the sharing rule that describes the
intra-household allocation of resources. This approach differs from those discussed earlier
in two important respects. First, it does not impose any a priori classification of goods as
private or public. Instead, the degree of joint consumption may vary across goods and is
treated as an unknown parameter. Second, the identification strategy exploits data from
three distinct groups: single women, single men, and couples. The model is fully identified
under the assumption that the preferences of single women and single men are identical to
those of their counterparts within couples. This assumption makes it possible to recover
individual preferences from the observed behavior of singles. These identified preferences
can then be combined with observed behavior of couples to identify both the consumption
technology and the intra-household allocation rule.

At this point, we note that less restrictive versions of the identical preferences assump-
tion can also deliver identification (for example, when parametrizing how preferences change
when moving from singlehood to living in a couple), as discussed in Browning, Chiappori,
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and Lewbel (2013). However, all such approaches share the central premise that individuals’
preferences in different household configurations are not identical but sufficiently similar to
enable identification. We discuss alternative relaxations of the preference-similarity assump-
tion in Section 5.3, which can be employed when the specific focus is the identification of
the sharing rule.

Adapted BCM model. As in the BCM model, we restrict attention to a three–commodity
environment. However, because the private versus public nature of goods is not defined a
priori in this approach, we no longer explicitly interpret the three goods as private consump-
tion, leisure, and public consumption. Instead, we simply use qij to denote the quantity of
good j ∈ {1, 2, 3} consumed by household member i ∈ {1, 2}. Member i’s direct utility
function is then given by:

ui = ui(qi1, q
i
2, q

i
3). (30)

The individual consumption qi1, qi2, and qi3 are not observed, nor are the corresponding
individual resource shares. We also do not observe the sum of the individuals’ consumption:
q1 = q1

1 + q2
1, q2 = q1

2 + q2
2, and q3 = q1

3 + q2
3. What is observable is the couple’s market

purchase behavior: given prices (p1, p2, p3) and total expenditures y, the couple purchases
the bundle (z1, z2, z3). Importantly, (q1, q2, q3) generally differ from (z1, z2, z3) because the
commodities may be jointly consumed. The degree of joint consumption is captured by a
household consumption technology, which in its simplest version is linear:

z1 = λ1q1, (31)

z2 = λ2q2, (32)

z3 = λ3q3, (33)

where the unknown technology parameters λ1, λ2, and λ3 lie between one half and one.
This specification is reminiscent of Becker (1965), who introduced a household production

framework in which market goods are transformed into household goods. In the present
setting, the couple purchases (z1, z2, z3), which through the consumption technology yield
larger household quantities (q1, q2, q3). If good 1 is purely private, then λ1 = 1 and z1 = q1.
If good 2 is entirely public, then λ2 = 1/2 and the household needs to buy only z2 =
q2/2, with both members consuming q1

2 = q2
2 = z2/2. Many goods will lie between these

extremes, corresponding to λj ∈ (1/2, 1). Browning, Chiappori, and Lewbel (2013) refer to
the individual quantities qij as private-good equivalents, which reflect the combination of the
consumption technology and the intra-household allocation rule.

The couple’s consumption problem can be written as:

max
q11 ,q

2
1 ,q

1
2 ,q

2
2 ,q

1
3 ,q

2
3 ,z1,z2,z3

u1(q1
1, q

1
2, q

1
3) + µu2(q2

1, q
2
2, q

2
3) (34)

subject to
qj = q1

j + q2
j , j = 1, 2, 3,

zj = λjqj, j = 1, 2, 3,

p1z1 + p2z2 + p3z3 ≤ y.
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Identification under preference-similarity. Using the general results in Browning, Chi-
appori, and Lewbel (2013), this framework yields a two–stage representation that parallels
the two–stage structure introduced earlier for the BCM model. In the second stage, each
household member maximizes their direct utility function subject to an individual budget
constraint. As before, this constraint is written in terms of personalized “Lindahl” prices
rather than market prices and depends on the individual’s share of household resources.
Importantly, however, the definition and interpretation of these Lindahl prices differ from
those in the earlier BCM setting. Under the linear consumption technology, both household
members face the same Lindahl prices, given by λjpj for each good j. Because λj lies between
one half and one, these Lindahl prices are always weakly below market prices. Intuitively,
this reflects the fact that joint consumption effectively stretches household resources.

Using these Lindahl prices, we may write the maximization problem faced by each mem-
ber i as:

max
qi1,q

i
2,q

i
3

u(qi1, q
i
2, q

i
3) (35)

subject to
λ1p1q

i
1 + λ2p2q

i
2 + λ3p3q

i
3 ≤ yi.

The optimal solution to this program yields the Marshallian demand of member i for
good j:

gij(λ1p1, λ2p2, λ3p3, y
i).

Adapting Browning, Chiappori, and Lewbel (2013) to this simplified setting, the relation-
ship between the couple’s observed household demands and the individual demand functions
is then given by

zj(p1, p2, p3, y) = λj

[
g1
j (λ1p1, λ2p2, λ3p3, η(p1, p2, p3, y))+g2

j (λ1p1, λ2p2, λ3p3, y−η(p1, p2, p3, y))
]
,

(36)
where zj(·) denotes household demand and

η(p1, p2, p3, y) = λ1p1q
1
1 + λ2p2q

1
2 + λ3p3q

1
3

represents member 1’s share of household resources.
In (36), the left–hand sides are observable, as they record the household’s market pur-

chases at given prices and total expenditure. By contrast, the individual Marshallian de-
mands gij are not observed and cannot be recovered from couples’ data alone, because the
individual consumption qij and the resource shares yi are inherently unobserved. Without
further structure, the mapping from household purchases to individual demand functions is
therefore underidentified. Preference-similarity offers a way forward. The most restrictive
version assumes that an individual’s preferences do not change upon entering a couple (i.e.,
preferences of single men and women are identical to those of their counterparts living in
a couple). Under this assumption, the observed demand behavior of single men and single
women directly identifies the preferences of men and women in couples.

Intuitively, identification proceeds as follows. Observed purchases by singles, expressed as
functions of prices and income, identify singles’ preferences, following the same logic used for
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the unitary model in Section 4.1. Given these identified preference structures, the household
demand system in (36) then pins down the remaining unknowns, namely the technology
parameters λj and the individual resource shares η(p1, p2, p3, y) and y−η(p1, p2, p3, y), which
effectively obtains identification of the collective model under study.

5 Extensions and refinements

The BCM framework is sufficiently general to cover most key concepts in the collective
household literature, yet simple enough to present the three identification strategies in a
transparent way accessible to a broad audience. In this section, we examine several impor-
tant extensions and refinements of this baseline, including richer preference structures, and
models that incorporate home production, nonparticipation in the labor market, or stability
conditions in the marriage market. Naturally, the BCM model can be generalized in many
directions, or simplified where appropriate. Moreover, there exists a variety of collective
models that are neither straightforward specializations nor direct extensions of the base-
line. Our aim is not to be exhaustive. Instead, we highlight several useful directions for
researchers analyzing intra-household inequality, emphasizing intuition and providing refer-
ences to detailed treatments. The choice of specification often hinges on the available data,
for instance whether one has detailed time use information, and on the extent of price and
income variation.

In what follows, we organize the discussion around the three identification approaches
developed earlier, with each subsection presenting extensions that build directly on the cor-
responding framework. We begin with the differential approach, showing how its derivative-
based logic extends to settings with caring preferences, multiple distribution factors, non-
participation in the labor market, home production technologies, and the use of exclusive or
assignable goods. We then turn to the revealed preference approach, outlining how its non-
parametric structure accommodates environments with multiple private and public goods,
how applying revealed preference restrictions to household demand systems can substan-
tially tighten the bounds implied by set identification of intra-household allocations, and
how marriage market stability conditions provide additional identifying power even when
only a single observation per household is available while allowing for heterogeneous indi-
vidual preferences. Finally, we examine the preference-similarity approach, highlighting how
Engel curve methods enable sharing rule identification when price variation is limited, how
weaker preference-similarity assumptions combined with assignable goods allow estimation
using couple-level data alone, and how recent linear estimation procedures make the recovery
of resource shares more accessible for applied work.

These extensions illustrate how the appropriate modeling choice depends on the empirical
setting and objective, while preserving a coherent link from household-level observations to
individual-level welfare. More broadly, they highlight the versatility and unifying nature of
the collective approach.
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5.1 Differential approach

The differential identification strategy introduced in Section 4.1 exploits smooth variation in
wages, nonlabor income, and distribution factors to reveal the structure of intra-household
allocations through systems of partial differential equations. The key insight underlying this
approach is that exclusive goods, most notably leisure, provide a channel through which
changes in one member’s wage affect the other member’s behavior only via the sharing
rule. By tracing how observed labor supplies and public-good expenditures respond to
marginal changes in exogenous variables, the differential method delivers point identification
of individual preferences and the sharing rule up to a welfare-irrelevant constant. This local,
derivative-based logic makes the approach particularly powerful in settings with sufficiently
rich continuous variation in wages or distribution factors.

Caring preferences. While the BCM model can in principle accommodate caring prefer-
ences, it is most straightforward to introduce this concept in Chiappori (1988, 1992)’s original
collective labor supply model. In this model, each household member i is characterized by
a direct utility function of the form ui(qi, li) (i = 1, 2); see (8). This specification implies
egoistic preferences: individuals derive utility only from their own private consumption and
their own leisure. However, the identification of the sharing rule using the differential ap-
proach applies equally well in settings where members have “caring preferences”. Formally,
member i is said to have caring preferences if their direct utility function takes the form:

vi
(
u1(q1, l1), u2(q2, l2)

)
. (37)

With caring preferences, a household member derives utility not only from their own
consumption and leisure, but also from the other member’s consumption and leisure, though
in a specific manner: the functions u1(q1, l1) and u2(q2, l2) are sub-utility functions in a
weakly separable utility function vi(·). A member’s utility depends on the other member’s
sub-utility level, although the particular allocation generating that sub-utility (for example,
high consumption and low leisure or vice versa) does not matter. As Chiappori (1988) shows,
all identification results for a collective labor supply model with egoistic preferences carry
over directly to a model with caring preferences. Without further information on the intra-
household allocation of consumption, the sharing rule can be identified up to a constant
(which is welfare-irrelevant), private consumption can be identified up to the same constant,
and, for a given constant, individual preferences can be identified. Intuitively, the same
Pareto-frontier applies under egoistic and caring preferences, except that in the latter case,
extremely unequal allocations in favor of one member are ruled out.

Still, from a welfare point of view, the distinction between egoistic and caring preferences
remains important. Since the functions v1(·) and v2(·) cannot be identified from observable
choices, they cannot be used for welfare evaluation. This contrasts with the sub-utility
functions u1(·) and u2(·), which are identifiable from observed choices. Assuming egoistic
preferences, therefore, allows one to use these utilities directly in welfare analysis. Put
differently, while caring preferences allow identification of the intra-household allocation of
time and money, they do not allow evaluation of these allocations in utility terms. At the
very least, such a welfare interpretation becomes open to debate.
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Identification with distribution factors. In Section 4.1, we discussed how the presence
of a distribution factor, which shifts the household members’ Pareto-weights without affect-
ing their preferences or the household budget constraint, helps identify the BCM model with
public consumption. Earlier contributions such as Thomas (1990), Grossbard-Shechtman
(1993), Angrist (2002), and Duflo (2003) document that variables like relative incomes and
sex ratios can influence intra-household bargaining power and thereby alter the allocation
of resources. Chiappori, Fortin, and Lacroix (2002) formalize these insights by incorporat-
ing distribution factors into a structural collective labor supply model, showing that such
variables can be introduced coherently and that their inclusion leads to a simpler and more
robust set of identification conditions than in Chiappori (1988). Technically, the main advan-
tage is that the relevant identifying restrictions (analogous to those in (15) and (16)) require
only second derivatives of the observed labor supply functions rather than third derivatives.

A complementary and more encompassing perspective on distribution factors is provided
by Bourguignon, Browning, and Chiappori (2009), who offer a thorough analysis of their
role in the testability and identification of collective models. They show that, under Pareto-
efficient intra-household allocations, distribution factors generate specific proportionality
restrictions on how demands respond to shifts in these factors (affecting individuals’ bar-
gaining power), and they characterize when these restrictions help identify the sharing rule
and individual Engel curves across different observational schemes. Taken together, these
insights clarify how exogenous variation in distribution factors can serve as a meaningful
source of identification in collective consumption models, illustrating the broader potential
of such variables for empirical work.

Nonparticipation and reservation wages. Labor supply choices provide crucial infor-
mation for identifying intra-household allocations, since variation in labor supply responses
to wages or distribution factors helps reveal how resources are shared within couples. Up to
this point, we have abstracted from nonparticipation. This assumption is natural because the
identification strategies discussed earlier rely on observable changes in labor supply, which
may not arise when an individual does not work. In the unitary model, nonparticipation is
typically explained by a market wage below the reservation wage, defined as the wage that
leaves the individual indifferent between working and not working. In a collective setting,
however, this reasoning does not apply directly, as labor supply decisions result from the
joint optimization of two individuals rather than a single agent.

As shown by Donni (2003) and Blundell, Chiappori, Magnac, and Meghir (2007), reser-
vation wages must therefore be modeled explicitly within the collective framework. They
demonstrate that Pareto-efficiency requires that both partners are indifferent between one
member working or not working, and they derive the corresponding restrictions on labor
supply. Crucially, the identification results developed earlier continue to hold in this broader
environment: the collective model remains identified even when one partner does not par-
ticipate in the labor market. This extension substantially increases the empirical relevance
of the model, as it allows researchers to analyze couples in which only one member works, a
common situation in many datasets and demographic groups.
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Home production. In the BCM model, household members allocate their time between
leisure and market work only. As Becker (1965) emphasized, however, this is too restrictive:
a substantial share of nonmarket time is devoted to home production activities such as child
care, cleaning, and cooking. Although these activities may yield utility, it is unrealistic to
treat them purely as leisure. Collective labor supply models that incorporate home pro-
duction have therefore been developed; see Chiappori (1997) and Cherchye, De Rock, and
Vermeulen (2012b). In the latter model, which is closest to the BCM framework, each mem-
ber’s utility depends not only on private consumption and leisure but also on domestically
produced household goods. These domestic goods are produced by combining time and mar-
ket inputs through a household production technology in the spirit of Becker (1965). One
such domestic good is children’s welfare, produced using parents’ time inputs (child care)
and monetary expenditures on children (for example, clothing, diapers, or toys). These
domestic goods behave as public goods within the household, since their “quantity” enters
both spouses’ utility functions. Children’s welfare, for instance, can be written as:

uc(t
1
c , t

2
c , Qc), (38)

where tic denotes the time spent by member i on child care and Qc denotes expenditures on
children. This set-up implies that each member’s effective consumption depends on both
their monetary share and their contribution of time to production. The shadow value of
time, which is equal to the wage rate in simple settings or to the marginal product of time
in more general environments, enters the full income constraint and therefore influences how
resources are allocated within the household. As a result, variation in wages, labor supply,
or time spent in home production shifts bargaining positions not only through earnings but
also through their impact on the production of shared goods.

Variation in individual wages makes it possible to identify the subutility function uc, by
arguments similar to those used in our discussion following (5). When there is only one
domestic good, the BCM model can be adapted by replacing the household-level public
good Q with uc(t

1
c , t

2
c , Qc) under constant returns to scale of the child-welfare production

technology. Identification then proceeds as in the differential approach of Section 4.1, and
the presence of a distribution factor allows identification of individual preferences, private
consumption, the sharing rule, and the household production technology.

In models with multiple domestic goods, however, identification through the differential
approach requires the use of “production shifters” (Cherchye, De Rock, and Vermeulen,
2012b). These variables operate on preferences only through the production technologies:
they influence the production of domestic goods but do not affect preferences outside the
technologies, bargaining positions, or the household budget constraint. Examples associated
with the production of children’s welfare include the number and ages of children. For
identification purposes, production shifters play a role analogous to distribution factors:
they allow the output of domestic goods to be held constant while wages and nonlabor
income vary. Importantly, they are necessary for identification as soon as the collective
model contains several domestic goods, because multiple distribution factors alone only shift
the Pareto weight.

Exclusive and assignable private goods. In the BCM model, leisure is treated as a
private good that generates utility only for the individual who consumes it. In this sense,
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leisure is an exclusive good: it is privately consumed, priced at an individual-specific rate,
and its consumption by one household member has no direct effect on the utility of the other.
This distinction is useful for understanding the data requirements of collective consumption
models that do not rely on time use information. Whenever the analyst observes an exclusive
good for each household member, the differential identification strategy of Section 4.1 applies
directly. Variation in the consumption of such exclusive goods as a function of prices and
total expenditures then allows identification of individual preferences, private consumption,
and the sharing rule, up to an additive welfare-irrelevant constant.

Another notable class of private goods in view of differential identification purposes con-
sists of assignable goods. These goods, too, are privately consumed by a single household
member, but unlike exclusive goods they share the same market price for both individuals;
their distinguishing feature is that individual-level consumption is directly observed. When
a distribution factor is available, the presence of even one assignable good is sufficient for
identification, because it delivers individual-specific information that reveals how resources
are allocated within the household. In this way, assignable goods play a role analogous to
exclusive goods in environments where prices do not differ across members, provided that at
least one distribution factor can be used for identification. For detailed analyses of identifi-
cation with exclusive and assignable goods in collective models, see Chiappori and Ekeland
(2009), Bourguignon, Browning, and Chiappori (2009), and Chiappori and Mazzocco (2017).

5.2 Revealed preference approach

The revealed preference framework introduced in Section 4.2 provides a basis for analyzing
collective consumption behavior using only observed choices and the axioms of rationality. A
central implication is that the approach delivers set identification: rather than pinpointing
a unique structure, it characterizes all preference configurations, Lindahl prices, and sharing
rules that can rationalize the data. This nonparametric perspective provides a flexible alter-
native to differential identification, particularly in settings where functional-form restrictions
or smoothness assumptions are difficult to justify. By avoiding a parametric specification,
revealed preference tests furnish a robust empirical benchmark for evaluating the plausibility
of the collective model.

Multiple public and private goods. The identification approach outlined in Section 4.2
is readily generalizable. Cherchye, De Rock, and Vermeulen (2011b) show that individual
consumption, Lindahl prices, and the sharing rule can be set identified in environments with
multiple private goods per individual and multiple public goods. This generalization makes
it possible to recover individual preferences in the spirit of Varian (1982) without requiring
exclusive goods or distribution factors. In other words, even when only aggregate household
consumption is observed, the revealed preference framework allows one to reconstruct the
full set of individual preference structures and intra-household sharing patterns that are
consistent with observed household behavior across different price regimes.

Relative to the basic setting discussed in Section 4.2, the added value of this extension lies
in its capacity to handle richer commodity spaces and to exploit the informational content
of multigood variation. The framework can readily accommodate (even partly) assignable
goods when such information is available; price variation for these assignable goods further
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increases identifying power by tightening the mapping from observed household purchases
to feasible individual allocations. This makes the approach particularly useful for applica-
tions based on detailed expenditure surveys, where researchers seek informative bounds on
resource shares despite not observing full individual-level consumption. The revealed prefer-
ence conditions continue to deliver set identification, but with tighter and more empirically
meaningful bounds that reflect the structure of multigood demand.

Demand systems and revealed preference restrictions. A notable modification of
the revealed preference approach is proposed by Cherchye, De Rock, Lewbel, and Vermeulen
(2015), who combine insights from the differential approach with those of the revealed pref-
erence framework. In particular, they show that set identification of the sharing rule, often
with very tight bounds, can be achieved by applying revealed preference restrictions for the
collective household consumption model to the observable household demand system, even
in the absence of exclusive goods, assignable goods, or distribution factors. Moreover, when
estimating the household demand system, one can incorporate differential restrictions that
characterize collective household behavior, which serve as the collective analogues of the
Slutsky conditions in the unitary model (see Browning and Chiappori (1998); Chiappori and
Ekeland (2009)). This yields a powerful integration of the revealed preference and differential
approaches, allowing researchers to recover informative and empirically relevant bounds on
individual resource shares while maintaining full consistency with the rationality restrictions
of the collective model of household consumption.

In the approach described in Section 4.2, the revealed preference restrictions are applied
to a finite set of observed commodity bundles. Cherchye, De Rock, Lewbel, and Vermeulen
(2015) instead apply them to the entire household demand system, which specifies a com-
modity bundle for any combination of market prices and total expenditures. By exploiting
the full structure of the demand system, their approach incorporates substantially more in-
formation about how households adjust their consumption across a wide range of economic
environments. This allows revealed preference inequalities to rule out a larger share of infea-
sible sharing rules and to isolate a much smaller set of allocations consistent with collective
rationality. The method can generate markedly narrow bounds on individual resource shares,
making it particularly valuable in applications where within-household allocation patterns
are otherwise difficult to pin down.

Marriage market stability conditions. Another interesting extension of the revealed
preference approach is developed by Cherchye, Demuynck, De Rock, and Vermeulen (2017).
They combine the collective household model with the assumption of a stable marriage
market in the sense of Gale and Shapley (1962) and Becker (1973) to set identify the sharing
rule. The key idea is that marriage involves economies of scale that arise through the
consumption of public goods, which may allow an individual to be materially better off in
a couple than when living alone. This potential gain from marriage is realized only when
the within-marriage allocation of resources ensures that both partners are at least as well off
as they would be as singles, which is the “individual rationality” condition. Stability in the
marriage market further requires that these within-marriage allocations are preferred to any
feasible allocation that a partner could secure with an alternative spouse, taking equilibrium
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conditions in the marriage market into account; this is the “no blocking pairs” condition.
This observation implies that comparing the budget sets that an individual faces as a

single person or when matched with alternative potential partners yields additional informa-
tion about the sharing rule that applies within the observed couple. Cherchye, Demuynck,
De Rock, and Vermeulen (2017) show that this sharing rule can be identified using stan-
dard linear programming techniques applied to a cross-section of couples, that is, using only
one observation per household while allowing for fully heterogeneous preferences across in-
dividuals. This approach differs fundamentally from earlier methods, which require multiple
observations for each household or impose homogeneity assumptions across observationally
similar couples. Here, identification is obtained by embedding household-level efficiency in
a stable marriage market structure. Cherchye, De Rock, Surana, and Vermeulen (2020),
Cherchye, De Rock, Vermeulen, and Walther (2021) and Cherchye, De Rock, and Surana
(2025) provide various extensions and applications of this marriage-market-based approach,
including the analysis of intra-household scale economies, marital instability of consumer-
producer households in low income settings, and the welfare implications of non-working
individuals in a collective framework.

5.3 Preference-similarity approach

The preference-similarity framework introduced in Section 4.3 models intra-household allo-
cations by linking household-level consumption to the private-good equivalents consumed
by individual members. It does so through a household consumption technology that maps
household purchases into individual consumption goods. The central idea is that, under
suitable restrictions on how preferences may vary across individuals or household types, one
can recover both the household consumption technology and the sharing rule even when
individual consumption is not directly observed. In contrast to revealed preference meth-
ods, which deliver set identification based solely on choice consistency, and to differential
approaches, which rely on smooth responses to wages or prices, the preference similarity ap-
proach provides a structural route to point identification by exploiting similarities between
the preferences of singles and those of individuals within couples.

The identification strategy based on preference-similarity assumptions turns out to be
particularly valuable when relative price variation is limited or when estimating full de-
mand systems is empirically demanding, and when the primary interest lies in identifying
individual resource shares (i.e., the sharing rule) rather than recovering the full structural
household consumption model (i.e., individual preferences and the household technology).
The remainder of this section discusses how subsequent contributions have translated the
preference-similarity framework into empirically tractable methods for estimating individual
resource shares. A key development is the use of Engel curves to infer resource shares from
variation in total household expenditure alone, thereby avoiding reliance on price variation.

Limited price variation and Engel curves. This line of research was initiated by Lew-
bel and Pendakur (2008), who combine the model of Browning, Chiappori, and Lewbel
(2013) with assumptions on the structure of economies of scale within the household. In
particular, they rely on Barten scales and assume that these scales do not vary with total
household expenditure. Under these conditions, a systematic relationship emerges between
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the household’s Engel curve and the Engel curves of individual household members, which
can be exploited to identify members’ resource shares.

More formally, let wj(x̃) (for j = 1, . . . , n) denote the household’s budget-share Engel
curve for good j as a function of the logarithm of total household expenditure x̃. Let wi

j(x̃)
denote member i’s Engel curve in budget-share form, and let ηi denote the resource share
of member i. Further, let I i denote the “indifference scale” of member i, defined as the
income the individual would require as a single person to be as well off as in the current
household, given the sharing rule. This indifference scale, a concept that will return in
Section 6.1, reflects both the difference between the market prices faced by singles and the
Lindahl prices faced by individuals within couples, as well as the intra-household allocation
of resources. For two-person households, the relationship between the household-level and
individual Engel curves is then given by (j = 1, . . . , n):

wj(x̃) = hj + η1w1
j (x̃− ln(I1)) + (1− η1)w2

j (x̃− ln(I2)). (39)

After specifying a functional form for the Engel curves, this model can be estimated
using data on single men, single women, and couples. The approach proposed by Lewbel and
Pendakur (2008) yields estimates of the members’ relative resource shares η1 and η2, as well
as their indifference scales I1 and I2. Since the method does not rely on variation in prices, it
cannot identify individual preferences as the differential or revealed preference approaches.
Nonetheless, it provides valuable estimates of resource shares in empirical settings where
price variation is limited. Bargain and Donni (2012) extend this methodology to recover the
share of resources allocated to children.

Weaker preference-similarity assumptions. The identification strategies of Lewbel
and Pendakur (2008) and Bargain and Donni (2012) still require data on both singles and cou-
ples, and rely on preference-similarity assumptions across men and women in these groups.
Additional assumptions can eliminate this requirement. This is shown by Dunbar, Lewbel,
and Pendakur (2013), who propose a semiparametric identification strategy for the resource
shares of men, women, and children in couples. Their method can be applied to data on
couples only and requires the estimation of Engel curves without relying on variation in rel-
ative prices. A key assumption in their framework is the existence of an assignable good for
men, women, and children in the household, meaning a privately consumed good for which
individual consumption is observed.

In addition, their approach assumes that resource shares do not vary with total household
expenditure. To close the model, they impose one of two types of preference restrictions on
the consumption of the assignable good. The first, referred to as “similar across people”
(SAP), requires that preferences for the assignable good are similar across individuals within
a given household type. The second, “similar across types” (SAT), requires that preferences
for the assignable good are similar across household types for a given individual. Other goods
in the consumption bundle may be private, public, or partly shared, but identification relies
on how the assignable good links individual behavior to observed household-level choices
under these preference restrictions.

These identification ideas have proven highly influential, and subsequent empirical work
has applied them in a wide range of settings. For example, Calvi (2020), Penglase (2021),
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Bargain, Donni, and Hentati (2022a), and Calvi, Penglase, Tommasi, and Wolf (2023) em-
ploy variants of this approach to recover intra-household resource shares using data from
India, Bangladesh, Côte d’Ivoire and Mexico. These applications illustrate how the Dun-
bar–Lewbel–Pendakur framework, under relatively weak data requirements, can be used to
uncover detailed patterns of intra-household allocation in diverse economic environments.

Linear estimation procedures. Lechene, Pendakur, and Wolf (2022) seek to promote
wider use of these methods by proposing a linear estimator (OLS, SUR, or 2SLS in the
presence of endogenous variables) for recovering resource shares within households, includ-
ing those accruing to children, that is straightforward to implement with standard datasets.
Their approach adapts the model of Dunbar, Lewbel, and Pendakur (2013) so that resource
shares can be inferred from linear Engel curves for one assignable good per person. This
strategy requires additional behavioral assumptions, most notably that individual Engel
curves, expressed in budget–share form, are linear in the logarithm of total household ex-
penditure. Together with technical conditions on the household consumption technology,
these assumptions yield the following linear household Engel curve for the assignable good
of a person of type t in household h:

wt
h = at + bt ln(yh) + εth, (40)

where h indexes households, t ∈ {1, . . . , t̄} indexes demographic types within the household
(e.g., adult woman, adult man and child), and the parameters at and bt depend on individual
preference parameters and resource shares. Lechene, Pendakur, and Wolf (2022) show that
the resource share for type t can then be estimated as

η̂t =
b̂t∑t̄
t=1 b̂

t
, (41)

where t̄ denotes the number of types. These specifications can be extended to include
demographic covariates. Importantly, identification of individual resource shares is driven
not by the levels of the assignable-good budget shares, but by how these budget shares
respond to changes in total household expenditure.

As a concluding remark, it is worth emphasizing that the preference-similarity methods
surveyed here are specifically designed to recover individual resource shares rather than in-
dividual preferences. This focus is well-suited to many empirical applications, since resource
shares provide direct and policy relevant measures of how household resources are distributed
among members. This brings us to the next section, which discusses various measures of
individual welfare aimed at evaluating inequality and poverty at the individual level.

6 Empirical welfare measurement

Section 2 shows that direct surveys provide valuable descriptive evidence: they document
how private spending is allocated across household members, how jointly consumed goods
dominate budgets, and how time use is specialized within couples, with substantial cross-
country variation. Yet these surveys do not reveal how individuals value public goods or
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the utility they derive from private or public consumption, and many widely used datasets
report expenditures only at the household level. As a result, direct evidence alone cannot
recover the intra-household allocation of resources, and the impact of the latter on individual
welfare.

This gap motivates the identification approaches developed in Sections 4 and 5. By
imposing theoretically grounded structure on observed time use and household consumption,
the collective framework makes it possible to infer individual preferences and resource shares
even when person-specific data are unavailable. These recovered allocations form the basis
for the individual welfare analysis. In what follows, we outline the welfare concepts implied
by the theory and summarize the key empirical findings that emerge when applying them to
real-world data.

6.1 Measuring individual welfare

As detailed in earlier sections, a central object that emerges across all identification strate-
gies is the sharing rule, which describes how total household resources are allocated among
members. Within the collective consumption framework, we distinguish three main types of
sharing rules. When all consumption is private and preferences are egoistic, the sharing rule
coincides with each member’s disposable resources and therefore provides a natural basis for
measuring individual welfare, inequality, and poverty.

In many households, however, public consumption is non-negligible. In such settings,
multiple welfare concepts become relevant. As discussed in Section 3, one may first consider
the conditional sharing rule, which captures the allocation to private goods while holding
public consumption fixed. Although informative about the distribution of private resources,
this measure alone is insufficient for welfare comparisons whenever household members at-
tach different values to the public good. A broader concept is the general sharing rule, which
incorporates personalized Lindahl prices to reflect each individual’s valuation of public con-
sumption. As emphasized by Chiappori and Meghir (2015), both the sharing rule and the
associated Lindahl prices are needed to understand intra-household inequality, as together
they determine access to resources and the implicit shadow prices individuals face for jointly
consumed goods.

To evaluate welfare in the presence of public goods, several complementary measures
have been proposed within the collective framework. In contrast to the sharing rule, which
describes within-household allocation for a given household, these measures compare an indi-
vidual’s situation inside the household to the hypothetical situation of that same individual
living alone. The existence of multiple welfare measures reflects the fact that public consump-
tion complicates such comparisons. Once some consumption is shared, alternative welfare
concepts need no longer coincide, as they differ in how the valuation of public consumption
enters the welfare assessment.

The first such measure is the money-metric welfare index (MMWI), introduced by Chiap-
pori and Meghir (2015) and further developed by Chiappori, Meghir, and Okuyama (2024).
The MMWI measures the income an individual would require as a single person, evaluated
at market prices for the public good, to attain the same utility level as within the household,
where the public good is effectively priced at that individual’s Lindahl price. It is there-
fore a Hicksian measure of welfare, grounded in individual utility and independent of the

36



preferences of other household members.
A closely related measure is the indifference scale proposed by Browning, Chiappori,

and Lewbel (2013), which likewise asks how much income an individual would require as
a single person to be as well off as within the household. The key difference relative to
the MMWI is that indifference scales express cost-of-living comparisons in terms of private-
good equivalents defined by the household’s consumption technology, which characterizes the
private versus public nature of goods; see Section 4.3. For a detailed comparison of MMWIs
and indifference scales, see Chiappori, Meghir, and Okuyama (2024).

A third measure, the relative individual cost of an equivalent bundle (RICEB), intro-
duced by Cherchye, De Rock, Surana, and Vermeulen (2020), complements the MMWI and
indifference scale concepts by asking what share of total household resources an individual
would need as a single person to reproduce exactly the same mix of private and public goods
consumed within the household. While MMWI measures and indifference scales quantify
the income required to maintain a given utility level, the RICEB evaluates the cost of repli-
cating a given consumption bundle. It is therefore a Slutsky-type welfare measure, defined
for a fixed consumption level instead of a fixed utility level, which marks a key conceptual
distinction from the Hicks-type measures discussed above.

These distinctions matter only in the presence of public goods. Without public consump-
tion, sharing rules, MMWIs, indifference scales, and RICEBs coincide; with public consump-
tion, they offer complementary perspectives on individual welfare and inequality. Together,
they constitute a coherent toolkit for translating the structural features of collective models
into meaningful welfare assessments. In what follows, we illustrate how this toolkit has been
applied empirically and summarize the most salient empirical findings from the literature.
For compactness, we focus primarily on results for within-household allocations, as captured
by the sharing rules.

6.2 Empirical findings

We synthesize empirical evidence on three key themes that emerge from the literature on
intra-household allocation and welfare measurement. Our aim is not to provide an exhaustive
survey, but rather present a selected number of studies to highlight several recurring findings
that have proven robust across different empirical settings and methodological approaches.
The available evidence shows that credible distributional analysis requires moving beyond
household-level aggregates and toward individual welfare measures derived from a collective
model of household consumption behavior. In doing so, it also connects with the wider
literature on gender inequality within families, for which Jayachandran and Voena (2026)
provide a recent comprehensive review.

The studies reviewed below also illustrate how the identification strategies discussed
in Sections 4 and 5 are used in practice. Some contributions rely on the differential ap-
proach and exploit labor-supply responses to wages and nonlabor income to recover resource
shares. Others use preference-similarity assumptions to infer intra-household allocations
from household-level consumption data. Finally, Cherchye, De Rock, Lewbel, and Vermeulen
(2015) combine revealed preference restrictions with estimated demand systems to recover
bounds on individual resource shares. Although these approaches rely on different identifying
assumptions and different data environments, they often lead to remarkably similar qual-
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itative conclusions regarding inequality, poverty, and the determinants of intra-household
allocations.

Before turning to these substantive findings, it is worth asking whether allocations re-
covered from standard household-level data resemble those obtained from unusually rich
datasets containing direct information on intra-household resource allocation. Such compar-
isons provide a useful validation exercise for the identification strategies discussed in this
review and for the empirical credibility of the results they generate. Evidence of this kind
remains scarce. A notable exception is Bargain, Lacroix, and Tiberti (2022b), who exploit a
unique dataset from Bangladesh containing individualized expenditure data for all household
members. Using these data, they compare observed resource shares with those predicted by
several collective-model identification approaches based on assignable goods and preference-
similarity assumptions. Their results show that the collective model predicts intra-household
resource allocation reasonably well, especially when clothing is used as the assignable good.
More generally, their findings provide encouraging evidence for the empirical validity of the
methods reviewed in this article and for the broader conclusions emerging from the literature.

Inequality and poverty. A first central insight is that a substantial share of overall in-
equality arises within households. Treating the household as a single decision-making welfare
unit often masks considerable dispersion between spouses or between adults and children.
This is nicely illustrated by Lise and Seitz (2011), who focus on data drawn from the U.K.
Family Expenditure Survey. Using a structural collective model identified through the differ-
ential approach discussed in Section 4.1, they exploit information on wages, labor supply, and
household consumption to recover intra-household allocations. They demonstrate that stan-
dard methods based on household-level consumption and equivalence scales miss pronounced
differences in welfare across partners. Focusing on the period from 1968 to 2001, they show
that conventional equivalence-scale adjustments understate the level of cross-sectional con-
sumption inequality, measured by the variance of log consumption, by roughly 50% at the
beginning of the sample period. Their decomposition of total consumption inequality into
between-household and within-household components further reveals that within-household
disparities were quantitatively important: in the late 1960s and early 1970s, about one half
of total consumption inequality originated within households, while by 2000 this share had
declined to about one quarter. In addition, they document that changes in marital sorting
on wages and hours worked simultaneously lead to a substantial decline in within-household
inequality and a substantial rise in between-household inequality.

A second insight concerns poverty measurement. When individual resource shares are
estimated, rather than assuming equal resource sharing within households, poverty rates can
shift substantially, often in ways that reveal gender- and age-specific vulnerabilities that are
obscured by household-level statistics. Using data from the Integrated Household Survey
(IHS) for Malawi, Dunbar, Lewbel, and Pendakur (2013) adopt a preference-similarity ap-
proach that we discussed in Section 5.3 and which is based on assignable goods to estimate
resource shares. They estimate that the first child receives roughly 20% of household re-
sources, with each subsequent child receiving an additional 5–10 percentage points. Under
the World Bank’s $2/day per-capita poverty measure, which assumes equal resource shares
across individuals, overall poverty is estimated at 91%. By contrast, allowing for unequal
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intra-household sharing, using estimated individual resource shares, yields poverty rates of
about 60% for men, 85% for women, and more than 95% for children, highlighting stark
differences in individual poverty across household members.

Lechene, Pendakur, and Wolf (2022), which similarly rely on a preference-similarity
method discussed in Section 5.3, use data drawn from twelve household surveys from, among
others, the World Bank Living Standards Measurement Study (LSMS). They reject equal
sharing and uncover systematic gender gaps. For instance, in Bangladesh, women’s resource
shares are about 5 percentage points lower than men’s, implying roughly a 9-point higher
poverty incidence; in Iraq, the corresponding gaps are around 4 points.

Similarly, using US PSID data, Cherchye, De Rock, Lewbel, and Vermeulen (2015) com-
bine revealed preference methods with estimated demand systems, as discussed in Section 5.2,
to recover bounds on individual resource shares. Their findings confirm that individual-level
inequality can differ sharply from what household-level data imply. In particular, relative
wages emerge as a key determinant of intra-household allocations, with higher individual
earnings consistently associated with larger resource shares. They show that household-level
poverty measures tend to understate individual poverty. For childless couples, for exam-
ple, while 11% of households fall below the household-level poverty line, the corresponding
individual-level poverty rate lies between 15% and 18%, with women substantially more
frequently in poverty than men.

The studies reviewed above reject the view that household resources are shared equally
among members and conclude that household-level measures tend to understate both in-
equality and poverty at the level of individuals. A striking feature of the evidence is the
magnitude of the differences between household-level and individual-level measures. De-
pending on the country, dataset, and identification strategy, individual poverty rates can
exceed household poverty rates by several percentage points, while measures of inequality
based on household-level consumption may substantially understate the dispersion of welfare
across individuals. Although the precise magnitudes differ across applications, the direction
of the bias is remarkably consistent.

Determinants of resource sharing. An obvious question in then what the driving fac-
tors are for these unequal intra-household allocations. Empirical work shows that individual
resource shares respond systematically to relative earnings, demographic composition, and
institutional features such as marriage market conditions or divorce legislation.

Using the differential approach, Chiappori, Fortin, and Lacroix (2002) demonstrate, based
on PSID data, that when the marriage market becomes more favorable to women (for in-
stance, through a low female-to-male sex ratio or more protective divorce laws), women’s
bargaining power increases, which in turn raises their share of household resources and in-
duces corresponding adjustments in household labor supply. In essence, shifts in distribution
factors that strengthen women’s outside options translate into a larger fraction of household
income being allocated to them.

Using the preference-similarity approach of Browning, Chiappori, and Lewbel (2013),
which we discussed in Section 4.3, and applying it to a series of Dutch household budget
surveys, Cherchye, De Rock, and Vermeulen (2012a) find substantial economies of scale aris-
ing from joint consumption among elderly couples. This reflects the fact that individuals in
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couples can maintain living standards at lower expenditure levels than singles. Their anal-
ysis further shows that wives’ resource shares increase with total household expenditures,
implying that in better-off elderly couples, women command a rising share of household
resources. These findings indicate that intra-household allocations respond not only to rel-
ative earnings, but also to institutional factors, demographic characteristics, and the extent
of economies of scale generated by joint consumption.

Public policy. The evidence reviewed in this section shows that household-level statis-
tics provide an incomplete picture of the distribution of welfare within society. Particularly
noteworthy is the consistency of the evidence across countries, datasets, and identification
strategies. Policy interventions designed on the basis of household-level statistics may there-
fore fail to reach those most in need if resources are unevenly distributed within families. For
example, a means-tested transfer based on per-capita household income may classify a house-
hold as non-poor, while women or children within that household face very low individual
consumption levels. In contrast, using individual welfare measures derived from collective
models allows policymakers to identify such hidden vulnerabilities, design better-targeted
programs, and anticipate distributional effects within households, thereby improving both
the efficiency and the equity of social policy.

A well-known illustration is provided by Lundberg, Pollak, and Wales (1997), who show
that transferring child allowance specifically to mothers leads to a shift in spending toward
women’s and children’s clothing relative to men’s clothing, coinciding with the redistribution
of income within the household. The collective framework provides a natural interpretation
of this finding: by altering the intra-household distribution of resources, policies can affect
both consumption patterns and individual welfare. More generally, the empirical evidence re-
viewed above suggests that policy evaluations based exclusively on household-level measures
may overlook important distributional effects occurring within families. These concerns be-
come even more pronounced once time use and domestic production are taken into account,
which we discuss next.

6.3 Time allocation and home production

The welfare measures outlined above were originally developed for settings where individual
welfare depends primarily on private and public consumption goods. Yet, as the substantial
specialization in time use documented in Section 2 makes clear, time allocation is itself an
essential component of individual welfare. A household member who benefits from their
partner’s childcare and meal preparation faces a higher cost of achieving the same welfare
level when single, as they must either purchase market substitutes or invest their own time
in these activities. Likewise, a lower monetary share may be partly offset by greater leisure.
Ignoring time use can therefore misrepresent both the level and distribution of individual
welfare.

Incorporating time use modifies welfare comparisons in important ways. First, it affects
the measurement of resource shares: the sharing rule determines not only the division of
money income but also the allocation of time-intensive production responsibilities. Second,
it affects the mapping from resource shares to utility, since time use enters preferences. As
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a result, poverty assessments based solely on consumption expenditures may diverge sub-
stantially from those based on full-income utility, a distinction that is especially relevant in
households with children, where specialization in market and domestic work is most pro-
nounced.

These observations also have direct implications for policy. Intra-household inequality
may arise not only from unequal financial control but also from asymmetric time burdens.
Consequently, evaluating reforms that influence labor supply, childcare provision, or parental
leave requires a framework that jointly accounts for consumption, labor supply, and domestic
production. Collective models with home production provide such a framework by allowing
time inputs and market expenditures to interact through a household production technology.

As discussed in Section 5, the collective model naturally accommodates home production
by treating domestically produced goods as household public goods generated from time and
market inputs. Embedding these goods into sharing rules, MMWIs, indifference scales, and
RICEBs yields an individual welfare analysis that captures the multiple channels through
which time use and domestic production shape well-being. However, despite the concep-
tual feasibility of these extensions, empirical applications remain limited. The few notable
examples reviewed in Section 5 demonstrate what is possible, but they also illustrate how
much scope remains for further empirical work. Developing more applications that combine
expenditure data, time use information, and domestic production represents a valuable and
promising direction for future research.

7 Conclusion: looking ahead

Standard surveys typically record only aggregate household expenditures, partial information
on time use, and no direct evidence on how public goods benefit each member. These
limitations obscure the welfare of individuals who live inside households, especially when
members differ in needs, preferences, or bargaining positions. Building on the descriptive
evidence and the theoretical collective model, we have reviewed alternative approaches that
recover unobserved intra-household allocation from widely used data. In particular, the
collective approach provides the conceptual tools to interpret household choices through the
lens of individual preferences and to recover the sharing rule that maps total resources into
the shares received by each member.

The identification strategies surveyed in this article (i.e., differential, revealed prefer-
ence and preference-similarity approaches) show that individual welfare can be recovered
from broadly available datasets. We stipulated the assumptions needed for linking observed
choices to unobserved allocations. These strategies clarify the conditions under which point
identification is attainable and when the data and assumptions instead support only set
identification, yielding informative bounds on individual welfare measures. Together, they
complement the direct survey evidence reviewed earlier by showing precisely what can and
cannot be inferred from household-level observations and by placing the sharing rule at the
center of the empirical analysis.

A consistent empirical message is that a sizable part of inequality originates within house-
holds rather than between them. Gender differences in resource shares are also pervasive
and have direct implications for inequality and for policy targeting. Moreover, the division
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of resources within families responds systematically to individuals’ relative incomes and dis-
tribution factors, so that policy reforms or labor market shifts can reallocate resources inside
the household even when total household income is unchanged.

Notably, the collective framework is sufficiently flexible to accommodate rich household
environments that feature time use, home production, and domestic production technologies.
However, empirical applications that fully exploit these extensions remain scarce. This gap
highlights the value of applying the identification strategies reviewed above to settings in
which both money and time matter, an important direction for future research.

The analysis also underscores the importance of improving measurement. Collecting
individual-level information on consumption and time use is inherently challenging and prone
to error. In some surveys, a single household member reports the consumption shares of all
others, which may generate inaccuracies if individuals assess their own consumption more
precisely than that of other members. There is also evidence that income and consumption
may be concealed within households in ways correlated with intra-household bargaining
power, suggesting that misreporting may be systematic rather than random. These concerns
underscore the need for careful survey design, appropriate respondent selection, clear item
definitions, recall aids, and structured validation procedures to ensure that the data used for
welfare measurement accurately reflect intra-household behavior.

While some newer surveys collect individual-level expenditures and detailed time use
information, comprehensive datasets that track public goods, home-produced goods, and
private consumption for all household members remain rare. Improvements in instruments
and targeted modules can substantially reduce mismeasurement and strengthen identifica-
tion. Even relatively modest improvements (such as collecting person-specific spending for
a small number of assignable goods, distinguishing private from public consumption, or
adding concise time use modules to budget surveys) can further enhance the application of
the identification strategies reviewed in this article.

Better data strengthen empirical identification and naturally call for richer models and
more powerful theoretical tools. Building on improved measurement, a natural next step is to
develop structural frameworks that can explain the mechanisms underlying intra-household
allocations and their heterogeneity across individuals and households. In particular, embed-
ding collective household models within a broader context that features marriage market
forces, partners’ outside options, and labor supply choices provides a structural explanation
for observed, and often unequal, intra-household allocations and how these translate into in-
dividual welfare outcomes. By explicitly modeling spouses’ positions in the marriage market,
researchers can obtain deeper insight into the determinants of household decision-making.
This perspective is directly related to the marriage market-based identification approach
discussed in Section 5.2 above and provides structural explanations for the determinants of
matching patterns, bargaining positions, and intra-household allocations. See also Choo,
Seitz, and Siow (2008), Chiappori (2017), Chiappori, Dias, and Meghir (2018), Galichon,
Kominers, and Weber (2019), and Weber (2022) for structural models that offer motivating
illustrations. For example, this marriage market approach helps explain matching patterns
and the distribution of characteristics that individuals bring into the household. It does
so by recognizing that equilibrium matches form where couples generate the highest joint
surplus, given their traits and potential complementarities. At the same time, each individ-
ual’s outside options in the wider marriage market shape their bargaining position within
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the household. As a result, the distribution of characteristics and opportunities in the pop-
ulation naturally determines who matches with whom and how resources are subsequently
allocated within households.

A closely related avenue is to move beyond the current focus on static models. Many
elements of individual welfare, including the valuation of public goods (such as child related
expenditures), time use, labor supply, wealth accumulation, and access to resources, evolve
over the life cycle. Adopting a life cycle perspective also allows researchers to model key
life defining decisions that occur only once or a few times in a lifetime, such as marriage,
divorce, and fertility choices. Recognizing that allocations reflect shifting outside options,
intra-household commitment to intertemporal decisions, policy interventions, and exposure
to shocks underscores the value of dynamic collective models for connecting cross-sectional
measurement to life cycle welfare analysis. We refer to Mazzocco (2007) and Chiappori and
Mazzocco (2017) for broader discussions of methodological challenges, and to Voena (2015),
Lafortune and Low (2023), Reynoso (2024), and Theloudis, Velilla, Chiappori, Giménez-
Nadal, and Molina (2025) for recent applications. Dynamic collective models make it possible
to examine how policies, outside options, commitment frictions, and life cycle shocks shape
intertemporal choices and the distribution of resources within households. In doing so, they
clarify how intra-household welfare evolves over time and how policy interventions translate
into individual outcomes in a dynamic setting.

The overarching message is that measuring welfare at the level where it is experienced,
the individual, fundamentally reshapes what we learn about inequality, poverty, and the
distributional effects of policies. Once time use, home production, and shared consumption
are taken seriously, the mapping from household resources to individual welfare becomes
both richer and more accurate. By combining direct descriptive evidence with a coherent
yet tractable theoretical framework and data-matched identification methods, researchers
can recover who gains, who loses, and why within families. We hope this article serves as a
practical guide for applied researchers who seek to incorporate intra-household heterogeneity
into their work and as an invitation to further develop the conceptual and empirical tools
needed to understand inequality at its most fundamental level.
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Browning, Martin, and Pierre-André Chiappori. 1998. “Efficient intra-household al-
locations: A general characterization and empirical tests.” Econometrica 66 1241–1278.
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Erik Schokkaert, and Frederic Vermeulen. 2020. Well-being in Belgium: Beyond
Happiness and Income. Series in Economic Studies in Inequality, Social Exclusion and
Well-Being, Springer.
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Chiappori, Pierre-André. 1997. “Introducing household production in collective models
of labor supply.” Journal of Political Economy 105 (1): 191–209.
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