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1. Introduction

The need for a measure of the costs children create for a household arises in a wide
range of policy contexts. Horizontal equity in taxation would seem to require that
the tax levied on a given income should take account of whether that income has
to support one person or two or more, including children. The goal of providing
income support for the poor requires that the transfer a household receives will
depend on the number of individuals it contains.
The method of estimating child costs that finds least favour with economists is

that of estimating the costs of a child’s physiologically determined “basic needs”,
for food, clothing, heat, shelter and so on. Indeed as both Browning (1992) and
Nelson (1993) show this is the most common approach to equivalence scale calcu-
lation in the US and many other countries. Methodologically, economists dislike
this approach because of its prescriptive, non choice-based nature and its implicit
identification of “welfare” with a narrow set of measures of physical well-being.
More substantively, it finds disfavour with those who stress that poverty and depri-
vation are relative concepts. To tie income support to the cost of achieving some
minimum subsistence level is to define poverty in absolute physiological terms.
On the other hand, a definition of poverty in relative terms requires estimation of
the amounts households actually spend on their children. The cost of a child is
an outcome of the choice of an intra-family distribution of consumption, that is,
of how much consumption of all goods, including child care and other domestic
outputs, a household chooses to allocate to its children at an equilibrium. This is
the approach adopted in this paper.
The modelling approach to this estimation problem so far adopted in the

literature is so narrow and in its empirical applications itself so ad hoc that it
is not at all clear that any improvement over the physiologically-based approach
has been made. The approach is to postulate a utility function or alternatively,
an indirect utility function or expenditure function, in which children appear
as parameters, and to define child costs as the amount of money which would
have to be paid to hold utility constant as the “child parameters” vary. That is,
we have a compensating variation measure of child costs, which can be put in
terms of an equivalence scale by dividing it by the income the childless household
or individual would require to achieve the same utility level. As Nelson (1993)
makes clear this formulation implies a basic redefinition of the question that child
cost measurement is designed to answer, and one which puts in question the
policy relevance of the results. The policy concern is with the material welfare
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of each household member including, or especially, that of the children, and not
simply the utility level of the adults. The main aim of policy is not simply to
compensate adults for the amount of their consumption they choose to divert to
their children. A further important policy issue is that of ensuring that transfers
aimed at benefiting children actually reach them and do not just result in increased
adult consumption.1 Under the “adult utility function” approach this is not even
an issue, and the approach certainly does not provide an analytical framework
within which it can be discussed.2

At the conceptual level, as against the level of policy relevance, at least as
damning is the Pollak and Wales (1979) critique. This establishes first that the
required compensating variations or equivalence scale index numbers cannot be
estimated from the kinds of expenditure survey data usually used for the purpose;
and secondly that if the true compensating variations are indeed estimated, the
resulting “child costs” would in fact be negative and so would again be valueless
for the kinds of purposes to which public policy wants to put them. If adults have
children it must be because their utilities are higher with than without them,
which implies a negative compensating variation. Despite this critique, a number
of models have been applied to obtain estimates of equivalence scales.3 Results
vary widely, with estimates of the “cost of a child” ranging from 12% to 100% of
an adult’s consumption.4

In this paper we try to broaden and re-direct the theoretical and empirical
approach to the question of child costs. We reject the approach of defining child

1For example in the UK the system of tax allowances for dependent children was replaced by
a system of direct cash payments on the grounds that the resulting transfer was more likely to
be received by mothers and therefore more likely to result in increased consumption by children.
The issue of transfers in cash or in kind can also be considered in these terms. In a model of
the household as an individual, it is hard to refute the proposition that the recipient’s welfare
is always higher if transfers are in cash rather than in-kind. Once the household is viewed as
a family, it is easy to see that transfers in cash and in-kind can have different effects on the
intra-family consumption distribution, and those resulting from in-kind transfers may be judged
better from the viewpoint of social policy.

2In other words there may well be a dissonance between the welfare weights individuals, here
children, receive in a “household welfare function” and those they receive in a “social welfare
function”. For further discussion of this see Apps and Rees (1988).

3Excellent surveys of the main approaches - originating respectively with Engels, Rothbarth,
Prais and Houthakker, Barten, and Gorman - are given in Browning (1992), Nelson (1993), and
Pollak and Wales (1992). These also make clear the implausibility of the assumptions underlying
each of the approaches.

4See table 2 in Browning (1992).
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costs as the amount required to hold parental utility constant. At the same time
we take into account the fact that a major part of the costs of a child is the
parental time that has to be diverted to it from other uses. Although this has
long been recognised in the theoretical literature, it has been left out of empirical
work on child costs. This work is based exclusively on consumption expenditure
data, even though there is every reason to expect the expenditure of parental time
to be even more important quantitatively than that on the child’s consumption of
market goods. Here we define the cost of a child in terms of its full consumption,5

that is, the sum of consumption of market goods, domestically produced goods,
and parental time in the form of child care.
We present a model in which all household members, including children, are

treated as individuals with their own utility functions. The approach is an ex-
tension of the individualistic formulation of the household’s decision process in
Apps and Rees (1988, 97, 99). Adults choose allocations of their time over mar-
ket labour supply, domestic production, child care and pure leisure. They also
choose an allocation of market income over consumption goods and bought in
inputs (including possibly child care) into the household production process. The
central property of the time and consumption allocation is that it is Pareto ef-
ficient. Within the set of Pareto efficient allocations, market consumption goods
and domestically produced consumption goods are allocated over the individuals
in the household in a way which can be thought of as reflecting motivations such
as love and caring for one another.6

The model addresses a further limitation of the existing literature. The stan-
dard approach to modelling family decisions does not take account of the basic di-
versity of household types, in respect of the market labour supply of the secondary
earner, and the way this relates to the allocation of consumption to children. As
we argue in Apps and Rees (1999), it is important to distinguish between what we

5This is by analogy with full income, the term used to denote the value of an individual’s
time endowment at her or his market wage.

6Within this approach it can be seen that the studies in the existing literature, which typically
estimate models on total household consumption of market goods, in fact estimate the aggregrate
demand for market goods by family members, including children. To observe how the aggregate
demand varies with the number of children does not identify the consumption costs of children
because the allocation of income to the adult members may change. The standard equivalence
scale approach would, for example, understate child costs associated with market goods if the
level of adult consumption fell as the number of children rose. The approach is also likely to
give results indicating economies of scale when in fact none exist (see, for example, Kapteyn
and Van Praag, 1976).
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call “traditional households’, in which the secondary earner, usually female, works
hardly at all outside the home, and “non-traditional households”, in which the
secondary earner’s market labour supply is substantial, approaching that of the
primary earner in the upper part of the distribution.7 We observe that in the for-
mer type of household, the consumption allocation of children consists of a much
larger proportion of maternal child care and domestic production, and a much
smaller proportion of market goods, than in the latter type of household. An ap-
proach which focuses on market consumption, as does the traditional equivalence
scale literature, would therefore regard child costs as much lower in the traditional
household, which clearly is absurd. This absurdity does not become obvious in
the standard literature because it averages across household types, thus biassing
estimates of true child costs downward. In this paper we maintain the distinction
between the household types, not only because it gives a more accurate estimate
of child costs, but also because it is interesting to observe the substitution be-
tween a child’s consumption of domestic child care and household goods, on the
one hand, and market goods, on the other, as we move between household types.
At a more basic level one must address the issue of why children cost their

parents anything in the first place or, equivalently, why do parents need to transfer
any income to their children? The standard analysis of intertemporal choice
in a world of complete information and perfect markets is concerned with an
individual’s use of capital markets to determine an entire lifetime consumption
stream given an endowed lifetime income stream. Why should that individual
not be a child, or parent acting as the child’s agent? This would imply that
parents need not incur child costs. The problem is of course essentially one of
contract incompleteness. There are considerable uncertainties surrounding the
future income stream of a newly-born child, and it is prohibitively costly to write
a contract, which would probably be non-enforceable, specifying an action for
every possible contingency. There is also an agency problem - what would there
be to stop a parent mortgaging the future income of the child to increase his
or her own consumption? This is just one step away from selling the child into
slavery. It is then this incompleteness in capital markets8 which creates the need
for inter-generational transfers to cover child costs. But then the impossibility

7Here, as in Apps and Rees (1999), we explain the variation across households in market
labour supply of the secondary earner in terms of her productivity in household production. This,
in conjunction with her market wage, determines the implicit price of household production, and
therefore the household’s demand for domestic goods.

8This also seems to us to imply that models with child costs in which parents optimise over
a lifetime facing perfectly competitive capital markets are internally inconsistent.
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of a contract by which a parent would be compensated for these costs from the
future income of the child creates the possibility that the costs that would be
incurred are not optimal from the child’s point of view. This is not only to say
that altruism may not be sufficient to achieve optimality for the child, but that
the parent’s own wealth constraint and preferences define the consumption and
investment possibilities, especially in human capital formation, for the child. It is
then possible to base the case for public intervention in support of child costs on
the existence of these kinds of market incompleteness.9

The paper is organised as follows. In the next section we set out the theoretical
formulation of a general model. In section 3 we present a simplified form of the
model and an empirical specification. In section 4 we discuss data sources and
further specialisations that are required to estimate a model on the available data,
which include information on the time allocations of family members to domestic
work, child care, and pure leisure from a time use survey. Section 5 presents the
empirical results. In conclusion, in Section 6 we summarise the results and give
an overview of the approach.

2. The general model

The model generalises Becker’s (1965) model of household production by extend-
ing it to a multi-person household of adults and children. Moreover, we allow
explicitly for variations in the time allocation of the secondary earner between
household production and market work, reflecting variation in human capital and
productivity in domestic work. The basic idea is that the household can be mod-
elled as if it were a small economy, and the standard results of general equilibrium
theory can be applied in a straightforward way.
The household buys a vector x of market goods which it consumes directly,

a vector m of market goods which it uses as intermediate goods in domestic
production, and it owns an initial endowment vector κ of human capital inputs
to domestic production. The household produces a vector y of household private
goods and a vector g of household public goods. We identify domestic child care
outputs explicitly as dk, k = 1, ..., K where K ≥ 1 is the number of children in
the household. The household technology is assumed subject to non-increasing

9This implies that there is an efficiency argument, as well as a distributional argument, for
transfers to families and children. Capital market failure of this kind, together with gender
discrimination, can also have tax implications for the intra-family “terms of trade” between
adults.

6



returns and is given by the twice differentiable transformation function

h(y, g, d1, ..., dK,m, t
y
f , t

y
m, t

d
f , t

d
m;κ) = 0 (2.1)

where tyi is the time i spends on the production of household goods and t
d
i is the

time i spends on child care, i = f,m. f and m are the two adults and only they
supply time to household production.10

The utility functions of adults are defined on their consumptions of the vector
of market goods, xi, the vector of household private goods, yi, pure leisure (a
scalar), zi,11 and the vector of household public goods, g:

ui = u
i(xi, yi, zi, g) i = f,m (2.2)

The utility functions of children are defined on market goods, xk, household
private goods, yk, child care outputs, dk, and household public goods, g:

uk = u
k(xk, yk, dk, g) k = 1, ..., K (2.3)

All utility functions are strictly quasi-concave and increasing, and at least twice
continuously differentiable.
Each adult divides her or his time between general household production, child

care, market labour supply li and pure leisure. Thus we have the time constraints:

tyi + t
d
i + li + zi = T tyi , t

d
i , li, zi ≥ 0 i = f,m (2.4)

It is assumed that all of a child’s time is pure leisure.
To complete the model we specify the household budget constraint. Corre-

sponding to the vector x is the given price vector p, and to the vector m the given
price vector q. Some market goods may of course be both final consumption and
intermediate goods, in which case the corresponding elements of p and q will be
identical. Given the market wage rates wi and non-wage incomes µi, the budget
constraint is

px+ qm ≤ X
(wili + µi) (2.5)

which can be equivalently written as the full income constraint

px+ qm+
X
wi(t

y
i + t

d
i + zi) ≤

X
(wiT + µi) (2.6)

10If domestic help is bought in then this is one of the market goods with the corresponding
wage rate as its price. The essential assumption is that children do not contribute to domestic
production.
11Alternatively, pure leisure could be treated as production for own-consumption, with an

input of own time and domestic human capital.
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In principle we should impose reservation utility constraints on the problem.
For the adults, these would have the interpretation that they represent minimum
utilities that would have to be achieved in a household allocation to induce the
individual to remain within the household. In general these will be functions of
wage rates, individual non-wage incomes and other variables, not specified here,
that determine the utility of “outside options” an individual may possess. For
the children, they would correspond to minimum levels of consumption and child
care which would be prescribed by law or social norms.12 In what follows we shall
assume that at the household allocations we analyse these reservation constraints
are satisfied as inequalities and so can be ignored.13

Note that the utility functions defined here are entirely “selfish”: they include
only own-consumption quantities. This is not to assume that parents do not care
about each other or about their children, but simply that such caring does not
affect their preference ordering over consumption quantities - there is a separa-
bility between these preferences and caring for other household members. Caring
enters at the level of the determination of the household resource allocation, that
is, it determines the given utility levels that are the constraints on the problem of
finding a Pareto efficient allocation. Put another way, if we think of the household
as maximising a “social welfare function” defined on individual utilities, the latter
are “selfish” while the former incorporates all concerns household members may
have for each other’s welfare. It is then quite consistent with this approach to
assume, as we do below, that individuals with children have the same (“selfish”)
preferences over consumption as individuals without children, even though their
consumption patterns may differ substantially.14

The household acts as if it maximised the utility of one household member
subject to given utility levels (by assumption strictly greater than the reservation
levels just discussed) of all the others, and subject also to the constraints on the

12In fact we could think of the “physiological needs” studies as contributing to the definition
of these constraints. We are assuming that in general children receive more than these minima
at the household equilibrium allocation.
13We would expect that the economic analysis of issues involving poverty and divorce would

require that these reservation constraints be carefully specified since they are likely to be binding
or violated in such cases and so would play an important role in the analysis.
14An objection to this approach could be that we would expect my preferences over bundles

containing beer and baby food to change when I acquire my first child. However, under the
approach here, it is not my subjective preferences over own-consumption bundles that change.
Rather, my child derives utility from baby food, and I place a weight on my child’s utility as
compared to my own, and it is this which determines my rate of substitution between beer and
baby food and the corresponding allocation in the situation in which I have a child.
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domestic technology, time and expenditure given in (2.1), (2.4) and (2.5). Given
our assumptions the first-order conditions for this problem are both necessary and
sufficient for an optimum and can be straightforwardly described. Assuming all
choice variables are strictly positive at the optimum we have:

• marginal rates of substitution between any pair of goods are equalised across
household members;

• inputs are allocated so as to equalise their marginal value products in all
uses;

• where both adults supply market labour, i’s market wage15 measures the
marginal value product of time i spends in any household production activity
and also the marginal (dollar) value of leisure;

• the Samuelson conditions characterise the production and consumption of
household public goods, and in particular the optimal output of such a
good equates its marginal cost to a weighted sum of its marginal utilities to
the household members, where the weights (one of which is unity) are the
Lagrange multipliers associated with the utility constraints in the problem16;

• the amount of care given to a child equates the marginal cost of this care
to its weighted marginal utility, where the weight is again the appropriate
Lagrange multiplier.

Applying the implicit function theorem to the first-order conditions for the
problem we can solve for the vectors of demands, outputs and labour supplies
as locally differentiable (in some cases vector) functions of prices, wage rates,
non-wage incomes and capital stocks. All these functions are at least in principle
observable. It is important to note that they are contingent on the particular
distribution of the utilities of household members that underlies the formulation
of the problem. This distribution reflects the outcome of the household decision
process, and we expect that in general changes in prices, wages, and individual

15Where one adult supplies no market labour, the marginal value product of her/his time in
household production is equal to the marginal value of leisure and is equal to or greater than
the market wage.
16That is, an individual’s weight in the household resource allocation, as measured by this

multiplier, determines the extent to which her or his preferences for the household public good
determine its total output.
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non-wage incomes (and not simply their sum) will cause changes in this outcome.
Empirical observations on these demand and supply functions will therefore in
general reflect changes in the weights given to the welfare of individual household
members as well as the usual technology and taste parameters.
We can now define measures of the costs of children in the following way.

By the Second Theorem of Welfare Economics (STWE), on the given assump-
tions there can be associated with the equilibrium allocation a set of implicit
prices for the domestically produced private, public and child care goods, given
by their marginal costs at the equilibrium. We can regard the household equi-
librium quantities as being generated as if the household first distributed its full
income amongst its members according to some distribution rule, giving income
shares sj, j = f,m, k and k = 1, ..., K. Then each member chooses consumption
quantities by maximising her/his utility subject to a budget constraint defined by
the explicit and implicit prices and these income shares. This determines a set of
demand functions that are functions of these prices and income shares, and in the
usual way an indirect utility function for each household member also defined on
these prices and income shares.17

Let the vector of implicit prices of household private goods be denoted by p
and of household public goods by γ, and let τk denote the price of child care for
the k’th child. Then the full consumption cost of child k is given by

Ck = pxk + πyk + τkdk + γ[g − g−k] (2.7)

that is, by the cost of the bundle of market goods, domestic private and pub-
lic goods and child care that the child consumes at the equilibrium household
allocation.18

3. Specification of an empirical model

As a first step towards estimating a system within the framework set out above,
we select a much simplified version of the model in which we have only four goods:
a market good, a private domestic good, child care and pure leisure. We present

17For further discussion of this “decentralised” interpretation of the household equilibrium,
which is a straightforward application of the STWE, see Apps and Rees (1988).
18Here γ[g−g−k] is the cost associated with the increased demand for household public goods

that an additional child imposes, with g−k denoting the vector of household public goods that
would be provided in the absence of child k. For example, housing space is a household public
good, and its consumption is likely to increase with the number of children.
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the theoretical formulation of the simplified model and then provide an empirical
specification.

3.1. Theoretical formulation:

The four goods, and their respective prices, are defined as: a market (composite)
consumption good x with a uniform price p across households which is set to
one; a private household good y consumed by all family members with an implicit
price of π determined within the household; domestic child care d with an implicit
price of τ ; and pure leisure z, priced at the relevant market wage. The household
comprises two adult members, f and m, who allocate time to the production of
the general household good, child care, market work and leisure, and a variable
number of children. Children allocate their time to leisure only. The adult and
child utility functions are now19

ui = u
i(xi, yi, zi) i = f,m (3.1)

uk = u
k(xk, yk, dk) k = 1, ..., K (3.2)

In addition to the constraints imposed by reservation utilities, the household’s
maximisation problem is subject to the domestic production, income and time
constraints:X

yj = y ≤ hy(κyf tyf ,κymtym) j = f,m, k k = 1, ..., K (3.3)

X
dk = d ≤ hd(κdf tdf ,κdmtdm) k = 1, ..., K (3.4)X

xi ≤
X
(wili + µi) i = f,m (3.5)

tyi + t
d
i + li + zi = T tyi , t

d
i , li, zi ≥ 0 i = f,m (3.6)

Here, tyi and t
d
i are i’s time allocations to the production of the general domestic

good y and to child care d, respectively, and κyi and κ
d
i are the domestic human

capital inputs associated with these time allocations. We expect that the domestic
human capital of each adult will vary across households. The income constraint
in (3.5) can be written as the full income constraintX

(xi + wi(t
y
i + t

d
i + zi)) =

X
Yi =

X
sj ≤

X
(wiT + µi) (3.7)

19Because of data limitations household public goods are excluded in the empirical analysis.
This means that our results give a lower bound for child costs.
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where Yi is the full income of adult i given by the data and sj is the implicit
share in household full income of individual j, j = f,m, k and k = 1, ..., K, at the
equilibrium allocation.
We assume that the household production functions (3.3) and (3.4) are linear

homogeneous in the human capital and time inputs. This implies that the two
domestic goods are produced according to the cost functions

Cy(ωyf ,ω
y
m, y) = c

y(ωyf ,ω
y
m)y (3.8)

Cd(ωdf ,ω
d
m, d) = c

y(ωdf ,ω
d
m)d (3.9)

where cy(., .) and cd(., .) are the unit cost functions and ωyi = wi/κ
y
i and ω

d
i =

wi/κ
d
i , i = f,m, are productivity adjusted wage rates. We then have implicit

prices given by
π = cy(ωyf ,ω

y
m) (3.10)

τ = cd(ωdf ,ω
d
m) (3.11)

The human capital and time allocations to the two household production ac-
tivities are given by

(∂cy/∂ωi)y = κ
y
i t
y
i i = f,m (3.12)

(∂cd/∂ωi)y = κ
d
i t
d
i i = f,m (3.13)

3.2. Empirical specification:

To estimate the production side of the model we select the Translog as the func-
tional form for the cost functions. We therefore have

κyi t
y
i = (c

y/ωyi )(a
y
i (.) +

X
ayij lnωj)yi i = f,m (3.14)

κdi t
d
i = (c

d/ωdi )(a
d
i (.) +

X
adij lnωj)di i = f,m (3.15)

for the domestic good and child care, respectively, where ayi (.), a
y
ij, a

d
i (.) and a

d
ij are

parameters, i, j = f,m.We specify ayi (.) = a
y
i (e)+ ε

y
i and a

d
i (.) = a

d
i (e)+ ε

d
i where

e is a vector of control variables for the education attainment of each partner
and εyi and ε

d
i are normally distributed mean-zero error terms. The parameter

restrictions are: ayij = ayji, a
d
ij = adji and, for linear homogeneity,

P
ayi (.) = 1,P

ayij = 0,
P
adi (.) = 1,

P
adij = 0, i, j = f,m.
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Given constant returns to scale, πy =
P
wit

y
i and τd =

P
wit

d
i , and we have

the share equations

wit
y
i /

X
wit

y
i = a

y
i (.) +

X
ayij lnω

y
j i = f,m (3.16)

wit
d
i /

X
wit

d
i = a

d
i (.) +

X
adij lnω

d
j i = f,m (3.17)

The prices of the domestic goods are then computed as the exponent of their
unit cost functions:

π = cy(.) = exp(ay0(.) +
X
ayi (.) lnω

y
j + 0.5

X X
ayij lnω

y
i lnω

y
j ) (3.18)

τ = cd(.) = exp(ad0(.) +
X
adi (.) lnω

d
j + 0.5

X X
adij lnω

d
i lnω

d
j) (3.19)

where the intercept terms, ay0(.) and a
d
0(.), are functions of the respective female

and male domestic human capital variables.
On the demand side we select the Almost Ideal (AI) demand system for esti-

mation. The indirect utility functions for each adult i and each child k take the
form:

vi(wi,π, si; η) = ln(si/Ai(wi,π; υ))/Bi(wi,π) i = f,m (3.20)

vk(π, τ , sk;ψ) = ln(sk/Ak(π, τ ; ν))/Bk(π, τ) k = 1, ..., K (3.21)

where the price indexes Aj(.) and Bj(.), j = f,m, k, for k = 1, ..., K, are given by

lnAi(.) = a
i
0 + a

i
z(.) lnwi + a

i
y(.) ln π + 0.5γ

i
zz ln

2wi + 0.5γ
i
yy ln

2 π + γizy lnwi ln π
(3.22)

lnAk(.) = a
k
0+a

k
y(.) ln π+a

k
d(.) ln τ+0.5γ

k
yy ln

2 π+0.5γkdd ln
2 τ+γiyd ln π ln τ (3.23)

Bi(.) = w
βiz
i π

βiy (3.24)

Bk(.) = π
βkyτβ

k
d (3.25)

and αi0, α
i
g(.), γ

j
gg, γ

j
gh, γ

j
hg and β

j
g are parameters, g,h = z, y, x for adult i and

g,h = y, d, x for child k. We specify

αig(.) = α
i0
g + α

i1
g ln η i = f,m (3.26)

αkg(.) = α
k0
g + α

k1
g lnψ k = 1, 2 (3.27)

where η is the average age of adults and ψ is the age of youngest child. The
parameter restrictions required for adding up are

P
αjg(.) = 1,

P
βjg = 0, and
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Σγjgh = 0; for symmetry, γ
j
gh = γ

j
hg; and for homogeneity,

P
γjhg = 0, j = f,m, k

and k = 1, ..., K.
Individual demands in share form are given by

Siz = α
i
z(.) + γ

i
zz lnwi + γ

i
zy ln π + β

i
z ln(si/Ai(.)) i = f,m (3.28)

Siy = α
i
y(.) + γ

i
yz lnwi + γ

i
yy ln π + β

i
y ln(si/Ai(.)) i = f,m (3.29)

Sky = α
k
y(.) + γ

k
yy ln π + γ

k
yd ln τ + β

k
y ln(sk/Ak(.)) k = 1, ...,K (3.30)

Skd = α
k
d(.) + γ

k
dy ln π + γ

k
dd ln τ + β

k
d ln(sk/Ak(.)) k = 1, ...,K (3.31)

Six = α
i
x(.) + γ

i
xz lnwi + γ

i
xy ln π + β

i
x ln(si/Ai(.)) i = f,m (3.32)

Skx = α
k
x(.) + γ

k
xy ln π + γ

k
xd ln τ + β

k
x ln(sk/Ak(.)) k = 1, ..., K (3.33)

where Siz = wizi/si, S
j
y = πyj/sj, S

k
d = πyk/sk and S

j
x = xj/sj, j = f,m, k and

k = 1, ..., K.
Given this specification the full consumption cost of child k can be computed

as

Ck = pxk + πyk + τdk (3.34)

and the full consumption cost of an adult as

Ci = pxi + πyi i = f,m (3.35)

A full consumption equivalence scale for child k with respect to adult i can be
computed as

Eik = Ck/Ci k = 1, ..., K (3.36)

where, in general, we would expect this measure to vary with both i and k. Note
that such a “scale” is simply a measure of relative full consumption expenditures
financed from income shares that a household chooses to give its members.

4. Data

Estimation of the empirical model specified in the preceding section requires data
on the following sets of variables:

• time allocations to market work, domestic work and child care
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• individual consumptions of the market good, domestic good, child care and
pure leisure

• wage rates, non-labour incomes and domestic human capital
There are no micro datasets which contain information on all these variables,
or which allow them to be instrumented.

Labour supply and consumption demand systems, as well as equivalence scales,
are typically estimated on datasets drawn from household expenditure or income
survey files providing information on market hours of work, wage rates and non-
labour incomes. Importantly, data on hours of domestic work and pure leisure are
missing, as are data on individual consumptions of market goods and domestic
output, and on domestic human capital. To deal with missing information on
hours of domestic work and pure leisure, the convention is to compute, either
implicitly or explicitly, the time each adult allocates to non-market activity as the
difference between total time available and market hours of work. Non-market
hours computed in this way, although referred to as female and male “leisures”,
are the sum of time allocations to domestic work, child care and pure leisure. And
because domestic work and child care benefit family members other than those
who contribute their time to these activities, the datasets contain no information
on individual consumptions of domestic outputs as well as pure leisure.
An important purpose of the empirical work in this paper is to show how

data on domestic work, child care and pure leisure available from a time use
survey can be used to improve the estimation of models of family labour supply
and commodity demands, by providing information on intra-family consumptions
of leisure and child care. Inevitably we are faced with missing information on
individual consumptions of domestic outputs and the market good, and so it is
necessary to specialise the model in a number of important respects. We want
to make as clear as possible how and why this must be done, and to show that
previous empirical work on family labour supply and demand behaviour must also
be based on assumptions concerning these and other missing variables.
We estimate specialised versions of the model on a dataset containing daily

time allocations of family members, wage rates and non-labour incomes. The in-
formation on time use is drawn from the Australian Bureau of Statistics (ABS)
1992 Time Use Survey (TUS). The survey collected diary data on the allocation
of time to all activities during the day. However, labour income was not recorded
separately from other sources of income, and so information on wage rates and ex-
ogenous income is missing. We therefore need to combine data on these variables
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with the time use information in the TUS. For this purpose we draw on the ABS
1990 Income Distribution Survey (IDS) containing hours of market work, wages
and salaries and non-labour incomes. The two samples provide complimentary
datasets for the same underlying population. Both include detailed information
on the same set of demographic characteristics of family members, on their levels
of education and on other characteristics.
The IDS provides a relatively large sample of approximately 19000 “income

unit” records (referred to here as households) of which almost half represent
records containing two adults (“non-dependent persons”) with and without de-
pendents.20 The TUS contains approximately 3000 household records. The survey
collected detailed data on the allocation of time to activity episodes by diary, for
two diary days. The activity episode classification distinguishes between market
labour supply and nine major categories of non-market activities, and includes
information for up to three simultaneous “primary”, “secondary” and “tertiary”
activities.21

We select a sample of households comprising two children and two parents
from the files for each of these surveys, on the following criteria: the “reference”
person is male and employed full time, defined as 1700 hours per annum (pa);
household income is primarily from earnings (households with income primarily
from partnerships, own business or farms are excluded); both partners are aged
from 20 to 49 years; and at least one child is under 14 years. The IDS sample
contains 1053 records and the TUS, 353 records. We split both samples into
“traditional” and “non-traditional” households. The former are defined as those
in which the female partner works less than 500 hours pa in the market place
and the latter as those in which she is employed for 500 hours or more pa. The
number of records in the traditional and non-traditional subsamples is 572 and
481 in the IDS and 178 and 175 in the TUS, respectively.
Because information on individual consumptions, apart from pure leisure, is

missing, individual preference parameters cannot be identified without additional
assumptions (see Apps and Rees, 1997). To identify the preference parameters
of family members, we first of all assume that adults have the same preference
parameters for domestic and market goods and that children have the same pref-
erences for all goods. With these restrictions we still cannot identify adult and

20The two non-dependent persons are referred to as the “reference person” and “spouse”.
Dependents are defined as unmarried persons living with their parent(s) and either under 15
years of age or full-time students aged 15 to 20 years.
21For details of the classification categores see ABS (1993).
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child preference parameters and, of course, we do not wish to assume that they
are the same. To deal with this problem we adopt the approach of Gronau (1991).
We obtain adult preference parameters by first estimating the model on data for
a sample of two-adult households without children. The approach depends on
the assumption that adults who do not yet have children have the same “selfish”
preferences over own consumptions bundles as those who do. Given adult pref-
erence parameters, we can then estimate the child parameters on the dataset for
the two-child households.
To implement the Gronau approach we require matching samples of households

without children. We select these samples on the same criteria as specified for the
two-child households, apart from age and the employment status of the female
partner. In order to ensure as far as possible that the records represent couples
who have not yet had children, we select the matching samples on the more
restrictive criteria that the male partner is aged from 20 to 35 years and the
female partner is employed for 500 hours p.a. or more. The sample drawn from
the IDS contains 425 records and from the TUS, 153 records
Table 1 reports data means for the variables of main interest in these match-

ing samples. The first two columns give means for two-child traditional and
non-traditional households, and the third column reports means for households
without children. Rows 1 to 6 give IDS data means for female and male hours of
market work, gross wages and non-labour incomes, for the two household types.
The measure of the gross wage for a participant working 500 hours or more is gross
hourly earnings computed from the data on hours and wages and salaries. The
gross wage for the female partner in the traditional household is predicted using
the Heckman procedure.22 Rows 7 to 12 present TUS data means for female and
male hours of domestic work, child care and pure leisure. Domestic work is com-
puted as the sum of time allocations to the categories “domestic activities” and
“purchasing goods and services”. The category “child care/minding” is treated
as time spent on domestic child care. Hours of pure leisure are computed as the
sum of time allocations to remaining non-market activities, less 8 hours per day.23

To use the information on primary, secondary and tertiary activities we apply a

22In the estimation of the wage equation the Heckman procedure is applied to correct for
sample selection bias, explaining whether a female partner works 500 hours or more in terms
of specified market and reservation wage variables. The lower bound of 500 hours is chosen in
order to reduce measurement error in gross hourly earnings arising from limitations of the data
for those working fewer hours.
23The reason for subtracting 8 hours is that we set total time available, T, to 16 hours per

day (5840 hours pa) in the estimation of the demand system.
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set of weights which sum to one for a given activity episode.24

Table 1 [here]

We use split-sample instrumental variables (SSIV) as a method for combining
information from the complementary IDS and TUS datasets. Ideally, we would
like to estimate the model on the TUS samples using instruments for missing
wage and non-labour income variables estimated on the IDS samples.25 However,
this approach encounters a number of difficulties. Very poor instruments for the
missing wage and non-labour income variables are obtained from the IDS sample,
a common result for cross section data. In addition, the TUS sample, while
relatively large for a time use dataset, is much smaller than the IDS sample. The
potential for serious small sample parameter bias arises from the combined effect
of this and the fact that the diary data in the TUS are collected for two days
which may be week or weekend days. Data on daily time use of this kind exhibits
much greater variation than that collected on a weekly basis.
For these reasons we adopt a procedure which is consistent with the standard

approach to the estimation of labour supply models on data sets with missing
information on hours of non-market activity. We estimate the model on the much
larger IDS samples instrumenting for the missing time use variables. For house-
holds without children, we instrument for pure leisure, using variables such as
age and level of education, and compute domestic hours of work from the time
constraint. A limitation of the approach is that errors in domestic hours will be
negatively correlated with observation errors in hours of market work. The same
problem arises in modelling family labour supply on data for market hours alone,
computing non-market hours from market hours and a time constraint.26 The
gain in the present context is that we use information from a time use survey to
avoid, in effect, setting pure leisure hours to zero or an arbitrary constant. In the
case of two-child households we instrument for pure leisure using education and
the ages of the children as well as of the adults. We instrument for domestic work

24Where primary and secondary activities are reported, the weighting applied is 0.7:0.3, re-
spectively, and where primary, secondary and tertiary activities are reported, the weighting used
is 0.65:0.25:0.1, respectively.
25This procedure is adopted in studies such as Angrist and Kruger (1992) and Arrellano and

Meghir (1992).
26It is worth noting that the TUS file, unlike the datasets used for the estimation of family

labour supply models, contains information on every activity during the day. Although the ABS
made every effort to ensure that the time constraint was satisfied, it was not possible to do so
in all cases. The TUS also contains hours of market work obtained by interview. The reported
hours typically do not match perfectly the time recorded by diary.
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using the same variables and, in addition, controlling for household type. We
then compute hours of child care from the time constraint. Table 2 reports the
means for the variables of interest in the merged datasets, for non-traditional and
traditional households with children and for households without children. Rows 1
to 3 give the means for female and male time allocations to domestic work, child
care and pure leisure. Row 4 reports expenditures on pure leisure and row 5, the
expenditure on child care for each child k, k = 1, 2, in the two types of households.
Table 2[here]

The means reported for time allocations are of particular interest, for two
reasons. First, while the female partner in the traditional household allocates
little or no time to market work, the means suggest that she allocates much
more time to work and child care at home than the female partner in the non-
traditional household. The result is that, although the labour supplies of the
two household types are observed to vary widely, their overall work-leisure hours
do not. From this we might infer that the two household types have similar
work-leisure preferences, but make different market and domestic goods choices
in response to price variation in the latter due to differences in domestic human
capital.
Second, the mean leisure hours of both partners in households without children

are almost equal. However, with the arrival of children, the means leisure hours
of the female partner in both household types fall more than those of the male
partner. These data means for pure leisure, together with the assumptions on
adult preference parameters for the market and domestic goods detailed in the
following section, tend to drive the results for the intra-family distribution of
income and consumption of the market and domestic goods for which data are
missing.

5. Empirical model and Results

With missing information on adult and child consumptions of the market and
domestic goods we are limited to estimating a system which specifies aggregate
household shares for these goods and an intra-family distribution rule. Data on
domestic human capital is also missing and so domestic prices can be derived only
on the basis of assumptions about the productivity of domestic time. This section
first of all sets out the empirical specification of the production and demand sides
of the model to deal with these problems and then presents results.
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5.1. Production system

Estimation of the parameters of the Translog production functions, (3.16) for the
domestic good and (3.17) for child care, requires information on the productivity
adjusted wage rates ωyi = wi/κ

y
i and ω

d
i = wi/κ

d
i , i = f,m. Since we have no data

on the κyi and κ
d
i we are restricted to estimating the production shares as

wit
y
i /

X
wit

y
i = a

y
i (.) +

X
ayij lnwj + ξ

y
i i = f,m (5.1)

wit
d
i /

X
wit

d
i = a

d
i (.) +

X
adij lnwj + ξ

d
i i = f,m (5.2)

where
ξyi = −

X
ayij lnκ

y
j + ε

y
i (5.3)

ξdi = −
X
adij lnκ

d
j + ε

d
i (5.4)

Here we wish to allow varying degrees of specialisation in domestic production
to reflect price variation due to differences in domestic human capital ratios within
the household, κym/κ

y
f and κ

d
m/κ

d
f , as well as differences in overall levels of domestic

human capital across households. We therefore set εyi = 0 and εdi = 0.27 This
assumption implies that, ceteris paribus, a partner (typically the female) will
tend to specialise in household production if she is relatively more productive in
that activity.28 Overall differences in domestic productivities due to differences in
κyi and κ

d
i across households are captured in the intercept term of the unit cost

functions. Prices which generate predicted demands consistent with the data are
derived by solving iteratively for the intercept term, and then substituting the
result for each record.

5.2. Demand system

The model estimated on the dataset for two-child households contains five expen-
diture equations in share form: male and female pure leisure expenditures, the
aggregate consumption expenditures of adults and children on the market and
domestic goods, and aggregate expenditure on child care. Given adding up, the

27Note that the standard approach to modelling labour supply implicitly assumes linear pro-
duction functions for two types of domestic outputs (female and male leisures) and sets κy

i = 1
and κd

i = 1. This is clearly a special case, as are the assumptions that we adopt here.
28While, for the purposes of the present analysis, domestic human captial variables are as-

sumed to be exogenous, in the longer term they may, for example, be dependent on institutional
constraints supporting gender differences in work choices and unequal access to child care.
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expenditure share for the market good can be omitted. This leaves four equations
for estimation:

Siz = α
i
z(.) + γ

i
zz lnwi + γ

i
zy ln π + β

i
z ln(si/Ai(.)) i = f,m (5.5)

Sy =
P
i

³
αiy(.) + γ

i
yz lnwi + γ

i
yy ln π + βy ln(si/Ai(.))

´
Φi

+
X
k

³
αky(.) + γ

k
yy ln π + γ

k
yd ln τ + βy ln(sk/Ak(.))

´
Φk (5.6)

Sd =
X
k

³
αkd(.) + γ

k
dh ln π + γ

k
dd ln τ + βd ln(sk/Ak(.))

´
Φk (5.7)

where Sy =
P
SjyΦj, Sd =

P
SkdΦk, and Φj = sj/Y is individual j’s proportional

share of full income, j = f,m, k and k = 1, 2. Conditions of parallel Engel curves
on the aggregation of the domestic and market goods are imposed by setting
βjy = βy, for j = f,m, k and k = 1, 2. We also set ai0 = 9.0, i = f,m, and
ak0 = 8.5, k = 1, 2. As noted previously, adults are assumed to have the same
preference parameters for the domestic and market goods, and the two children
are assumed to have the same preference parameters for all goods. The implied
restrictions on the preference parameters for the adults are: αfy = α

m
y , γ

f
yy = γ

m
yy

and γfzy = γ
m
zy; and for the children: α

1
y = α

2
y, γ

1
yy = γ

2
yy, α

1
d = α

2
d, γ

1
dd = γ

2
dd and

γ1
dy = γ

2
dy.

The model is first estimated on the dataset for households without children.
The system reduces to the female andmale leisure shares in (5.5) and the aggregate
expenditure share for the domestic good in (5.6), for j = f,m. Following Gronau
(1991), the preference parameters of adults in the model estimated on households
with children are set at the values estimated for adults without children, to allow
the preference parameters of children to be identified.

5.3. Distribution rule

The income shares, sj, cannot be computed from the data due to the missing
information on individual consumptions of the market and domestic goods, and
so it is necessary to assume a distribution rule or select a functional form for the
rule. We estimate the model for two special cases of a distribution rule which has
the more general form

sj =
X
i

φij(.)(Yi−
X
j

Aij−
X
k

Aik)+
X
i

Aij j = f,m (5.8)
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sk =
X
i

φik(.)(Yi−
X
j

Aij−
X
k

Aik)+
X
i

Aik k = 1, 2 (5.9)

where φij(.) and φik(.) are the shares of income above “subsistence” expenditures
that adult i transfers to member j = f,m and k = 1, 2, and where

P
k
φik(.) =

(1− P
j
φij(.)). A rule of this form implies that, in general, adult i contributes

to the “subsistence” expenditures of family members and then distributes the
remaining or “supernumerary” income according to the share parameters φij(.),
j = f,m, and φik(.), k = 1, ..., K.
The rule nests a number of special cases. The first specialisation we introduce

is that of zero lump sum transfers between adults. There are transfers only from
adults to children. This implies setting φij(.) = 0 and Aij = 0, j = f,m. Under
these parameter restrictions the income shares for members of the two-child family
are

si = φ
ii(.)(Yi − Ai−

X
k

Aik) +Ai i = f,m (5.10)

sk =
X
i

φik(.)(Yi −Ai−
X
k

Aik)+
X
i

Aik k = 1, 2 (5.11)

In effect, adult i supports own subsistence, Ai, and contributes Aik to each child’s
subsistence Ak, where Ak =

P
i
Aik, i = f,m, and transfers a share of supernumer-

ary income, φik(.), to each child. Thus the share of adult i’s supernumerary in-
come transferred to both children is

P
k
φik(.) = 1−φii(.), k = 1, 2. The constraint

Ak =
P
i
Aik is imposed by defining

P
k
Afk = φ

d P
k
Ak and

P
k
Amk = (1−φd) P

k
Ak

, where φd is the proportion of the subsistence costs of the children supported
by the mother and (1− φd) is the remaining proportion supported by the father.
The φd is constrained to lie between zero and one by specifying φd = e

ρ
/(1 + e

ρ
).

The share φii(.) is also constrained to lie between zero and one by specifying
φii(.) = eν

i(.)/(1 + eν
i(.)). In addition we specify

νi(.) = νi0 + ν
i
1(Yf/Ym) (5.12)

to control for gender inequality in full incomes as an indicator of outside oppor-
tunities.
Results are presented for two versions of the rule defined by the parameter

restrictions
(i) νi1 = 0
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(ii) φd = 0.5
where the first implies that parents’ transfers of supernumerary income to the

children do not depend on the ratio of individual full incomes and the second that
parents contribute equally to each child’s cost of subsistence.

5.4. Empirical results

The adult preference parameters estimated on the sample of 425 households with-
out children are listed in Table A1, Appendix A, assuming no intra-household
transfers. The preference parameters of children and the parameters of the distri-
bution rule are estimated on the sample of 481 two-child non-traditional house-
holds. The results are reported in Table A1, Appendix A, for versions (i) and (ii)
of the distribution rule. For reasons of concavity we set a0

y = −1.0, a0
d = −1.5 and

γiyy = γ
k
yy, i = f,m and k = 1, 2. On the production side of the model the cost

function is concave at sample means. The demand systems are concave for almost
all female and male records in the datasets on which the systems are estimated,
and at sample means for children.
Table 3 reports intra-family income shares and consumption expenditures for

non-traditional and traditional households, evaluated at data means. The column
entitled “Child k” gives the income share and consumption expenditures of each
child, and so the figures need to be summed for k = 1, 2 to obtain the family’s
allocation to both children. Rows 1 to 3 report the results for version (i) of the
distribution rule, and Rows 4 to 6, for version (ii) of the rule. The income shares
derived from the parameters of the rules suggest that both versions yield a similar
overall outcome. There is a more unequal distribution of income between adults
after child costs because of a greater contribution to the children by the female
partner, with version (ii) leading to a slightly larger share of income to the children
and therefore a more unequal distribution between adults.
Table 3 [here]

The results for the intra-family distribution of income are driven largely by the
gender differences in data means for the time allocations to work and pure leisure
noted in the preceding section. With the presence of children the leisure hours of
both partners fall as we would expect, but the impact for females is greater than
for males. Mean female and male leisure hours in households without children are
2731 and 2734, respectively, for the merged sample (Table 2). In non-traditional
households, mean female and male leisure hours are 1842 and 2174 pa, and in
traditional households, 1906 pa and 2185 pa, respectively, in the merged sample.
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These data means suggest that, with the presence of children, women work much
longer hours in domestic production and child care, and that overall they work
longer hours than men. The changes in pure leisures, assuming similar preferences
as indicated by the parameters estimated for adults, are consistent with a lower
income for the female partner and hence the differential incidence of child costs
on f and m as indicated by mean income shares.
Table 4 presents the income shares and subsistence parameters for versions (i)

and (ii) of the distribution rule computed from the estimated parameters. The
results for the system incorporating version (i) imply that the share of supernu-
merary income retained by the female partner is 0.3438, and that retained by the
male partner is 0.4444, while the subsistence expenditures for both children are
totally supported by the female partner (φd = 1.0). However, from Table A2 it
can be seen that the estimate of ρ, the parameter on which φd is defined, is not
significant. It is for this reason that we estimate the system incorporating version
(ii) of the rule which requires each partner to contribute equally to subsistence
child costs, by setting φd = 0.5. In this version we also allow the retained share
of supernumerary income to vary with the ratio of female to male initial full in-
comes. The table reports shares computed for Yf/Ym = 0.7395 (the mean for the
sample of non-traditional households), Yf/Ym = 0.7731 (the mean for the sample
of traditional households) and Yf/Ym = 1.0 (equality). The figures indicate an
allocation of a much larger share of the female partner’s supernumerary income to
the children. The results also suggest that the intra-family distribution of income
is sensitive to the initial distribution of full incomes and, specifically, that the
children’s share of family income increases as the ratio of female to male initial
full incomes rises.

Table 4 [here]

The expenditures of adults and children on domestic and market goods can
be presented as full consumption costs as defined in (3.34) and (3.35) as opposed
to shares, and that of child k with respect to adult i can be recorded as a full
consumption equivalence scale as defined in (3.36). Table 5 reports the results
in this form for the two versions of the distribution rule for each household type.
Column 1 gives the mean full consumption costs for f and m and column 2, the
mean transfer to child k from partner i, i = f,m, and the sum from both partners,
Ck. Column 3 reports the full consumption equivalence scale for child k obtained
by dividing the sum of transfers, Ck shown in column 2, by the full consump-
tion cost of each adult shown in column 1. The fact that the figures are much
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higher than most existing estimates of child costs and equivalence scales reflects
of course the inclusion of domestic child care, as well as the domestic good. The
wide differences between the full consumption equivalence scales computed with
reference to each partner’s full consumption expenditures reflect the differential
incidence of child costs on adult members of the household, and underline the
importance of taking an individualistic approach which models the distribution
of income between parents as well as between parents and children.

Table 5 [here]

Market expenditures by family members in Table 3 indicate that in non-
traditional households around 40 and 47 per cent of market income (depending on
the choice of distribution rule) is allocated in total to the children. In traditional
households the estimates are around 23 and 34 per cent. The higher estimates for
non-traditional households can be explained in terms of the additional costs of
market sector child care and consumption purchased as substitutes for domestic
goods, associated with the labour force participation of the female partner as a
second earner.

6. Summary of results and discussion of approach

In this paper we have sought to develop and apply a new approach to the measure-
ment of child costs, based not on a model of an individual consumer but instead
on a model of resource allocation in a multi-person household. We incorporate
household production and define the “cost of a child” as the value of the consump-
tion of market and domestically produced goods, together with the value of the
parental time spent in child care, that are allocated to the child at the household
equilibrium. Because this definition is far more comprehensive than the usual
measure based only on consumption of market goods, our estimates of child costs
are much higher than those found in existing studies.
In households with two children and the traditional market/household division

of labour, the overall cost of both children’s consumption of market goods is
estimated to be around 23 and 34 per cent of that of the household, depending
on the choice of distribution rule. These estimates increase to around 40 and
47 per cent in non-traditional households (in which the female partner works an
average of 1508 hours per year). When the costs of parental time devoted to child
care and domestically produced goods are added in, the value of both children’s
consumption allocation is estimated to be around 51 and 56 per cent of total
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consumption in the first kind of household, and around 49 and 54 per cent in the
second.
Our approach allows us to distinguish between the transfers to children made

by each adult in the household, differentiated as to the extent of the female part-
ner’s participation in the labour market. Taking the male’s consumption as the
benchmark, we find that when attention is restricted to market goods, our esti-
mates of a child’s consumption in a traditional household are 24 and 40 per cent
of that of the adult male, for versions (i) and (ii) of the distribution rule, respec-
tively. In non-traditional households the estimates rise to 53 and 69 per cent. One
explanation for this is higher market purchase of “bought in” child care as well as
higher transfers to the child from the employed mother. When the values of do-
mestic production and parental child care are added into the child’s consumption,
the figures rise to 82 and 98 per cent of the total consumption of the adult male
in traditional households, and 78 and 91 per cent in non-traditional households.
These results underline the need to incorporate the time costs of child care and
domestic work which, as the data given in Tables 1 and 2 show, are largely those
of the female partner, into the estimation of child costs and strongly support the
intuition that they are quantitatively very important.
Our procedure for obtaining these results can be summarised as follows. We

have data on time allocations to child care. This allows the straightforward
computation of domestic child care costs and their variations between house-
hold members and across household types. We have data on adult consumptions
of pure leisure, but have to estimate the adult allocations of market and do-
mestic consumption goods. We do this by assuming that adult preferences over
own-consumption bundles are the same in households with and without children,
specifying also an income sharing rule, and then estimating the adult preference
parameters on data for households without children. Using data on the observed
changes in individual leisure consumptions when the household acquires children,
we are then able to impute corresponding changes in the allocations of income
and consumption to the adults, and derive in turn estimates of the flow of con-
sumption of household and market goods to the children. The data show that
female leisure consumption falls by significantly more than that of the male when
children are added to the household. This is interpreted to mean that the imputed
income of the female in the household equilibrium also falls significantly relative
to that of the male, so that a larger transfer to the children is made by females
than by males.
Other interpretations are obviously possible. In the absence of data on individ-
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ual consumptions of market and household goods, alternative sets of assumptions
could be made, leading to different results. The point of this paper is to suggest
how child costs should be defined, and to set out a modelling methodology which
can allow the costs so defined to be estimated. The variables in our model are
in principle observable. In this paper we have tried to make clear the impor-
tance of recognising the assumptions that have to be made given the limitations
of the available data, and the need for more information on the relevant variables.
Further progress will be made only by confronting the problem that any set of
assumptions is to a certain extent arbitrary, and that estimates of child costs (or
equivalence scales) using existing data sets must be based, implicitly or, as here,
explicitly, on such a set of assumptions.

7. Appendix A: Parameter estimates

Table A1 presents results for the maximum likelihood estimation of the adult
preference parameters on the sample of households without children. The upper
half of the table lists the parameter estimates for the production side of the model
while the lower half reports those for the demand system. Standard errors are
shown in parenthesis.

Table A1 [here]

Table A2 reports the parameters of the systems estimated on the sample of
non-traditional households with two children, incorporating adults preference pa-
rameters and versions (i) and (ii) of the distribution rule.

Table A2 [here]

The control variables in the production intercept are dummy variables for
highest educational qualifications in the categories: bachelor degree or higher, e1

for the female partner and e2 for the male partner; and completed highest level of
secondary school available and/or obtained post school certificate, diploma, trade
or apprenticeship, e3for the female partner and e4 for the male partner.
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Table 1: Data means for matching samples (standard deviations
in parentheses)

Households with two children H’holds with
Non-traditional Traditional no children

IDS data means
Female

1 Market work, hours pa 1508 (572) 48 (118) 2001 (418)
2 Gross wage $ 11.18 (4.91) 11.60* (4.22) 11.62 (3.67)
3 Non-labour income $pa 577 (1720) 687 (2415) 323 (815)

Male
4 Market work, hours pa 2305 (317) 2285 (314) 2277 (303)
5 Gross wage $ 15.20 (4.9) 15.28 (5.29) 13.69 (4.58)
6 Non-labour income $pa 463 (2056) 340 (1120) 298 (710)
Number of records 481 572 425
TUS data means

Female
7 Domestic work, hours pa 1567 (795) 1920 (675) 1088 (708)
8 Child care, hours pa 1025 (892) 1872 (1209) - -
9 Pure leisure hours pa 1795 (1109) 1945 (1317) 2757 (1022)

Male
10 Domestic work, hours pa 763 (767) 673 (619) 771 (690)
11 Child care, hours pa 488 (583) 554 (651) - -
12 Pure leisure hours pa 2161 (1234) 2279 (1242) 2726 (1161)
Number of records 175 178 153
* Estimated

Table 2: Data means of merged data sets
Households with two children H’holds with

Non-traditional Traditional no children
Female Male Female Male Female Male

1 Domestic work, hours pa 1396 825 1851 695 1108 829
2 Child care, hrs pa 1093 536 2036 678 - -
3 Leisure hours pa 1842 2174 1906 2185 2731 2734
4 Leisure expenditure $pa 20597 32965 22117 32968 31847 37394

Child k Child k
5 Child care exp $pa 10181 16987 -
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Table 3: Intra-household income shares and expenditures
Non-traditional households Traditional households
Female Male Child k Female Male Child k

(i) vi1 = 0
1 Income share $pa 40086 64772 25061 41229 64365 25691
2 Domestic good exp $pa 7820 11890 4203 8625 14213 4627
3 Market good exp $pa 11669 19917 10632 10487 17184 4079
(ii) φd = 0.5
4 Income share $pa 37644 62783 27231 38452 61827 28351
5 Domestic good exp $pa 7509 11594 4506 8017 13589 5243
6 Market good exp $pa 9538 18224 12544 8318 15270 6120

Table 4: Distribution rule parameters
Distributional rule φff φmm φd

(i) νi1 = 0 0.3438 0.4444 1.0

(ii) φd = 0.5
Y f/Y m = 0.7395∗ 0.0817 0.5053 0.5
Y f/Y m = 0.7731∗∗ 0.0674 0.4965 0.5
Y f/Y m = 1.0 0.0179 0.4376 0.5

*mean for non-traditional households
**mean for traditional households
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Table 5: Full consumption equivalence scales
Adult full cons. Transfer to Ck/Ci

cost Ci $pa child k $pa i = f,m
Non-traditional h’holds
(i) νi1 = 0
Female partner 19489 12880 1.2836
Male partner 31807 12136 0.7865
Ck - 25016 -
(ii) φd = 0.5
Female partner 17047 14101 1.5975
Male partner 29818 13131 0.9133
Ck - 27232 -
Traditional households
(i) νi1 = 0
Female partner 19112 13593 1.3390
Male partner 31397 12049 0.8151
Ck - 25591 -
(ii) φd = 0.5
Female partner 16335 14981 1.7356
Male partner 28859 13318 0.9824
Ck - 28351 -
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Table A1: Parameter estimates: households
with no children

Parameter Estimate (Std err)
Production system
ay0
f 0.6240 (0.0048)
ay1
f (e

1) -0.0201 (0.0054)
ay2
f (e

2) -0.0357 (0.0060)
ay3
f (e

3) -0.0392 (0.0037)
ay4
f (e

4) -0.0337 (0.0047)
ayii = −ayij i = f,m 0.02418 (0.0063)
Demand system
αf0
z 0.6466 (0.0307)
αf1
z (ln η) -0.0746 (0.0095)
αm0
z 0.5058 (0.0307)
αm1
z (ln η) -0.0222 (0.0113)
αi0y i = f,m 0.0446 (0.0247)
αi1y (ln η) i = f,m 0.0478 (0.0074)
βfz -0.2554 (0.0235)
βmz -0.2188 (0.0645)
βiy i = f,m -0.0363 (0.0097)
γfzz 0.1155 (0.0094)
γmzz 0.0930 (0.0154)
γizy i = f,m -0.0464 (0.0091)
γiyy i = f,m 0.0682 (0.0071)
LogL 3683.30
Number of records 425
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Table A2: Parameter estimates: two-child households
Distribution rule (i) νi1 = 0 (ii) φd = 0.5
Parameter Estimate (Std err) Estimate (Std error)
Production system
ay0
f 0.6260 (0.0073) 0.6360 (0.0059)
ay1
f (e

1) -0.0118 (0.0121) -0.0205 (0.0079)
ay2
f (e

2) -0.0338 (0.0175) -0.0357 (0.0066)
ay3
f (e

3) -0.0346 (0.0065) -0.0388 (0.0058)
ay4
f (e

4) 0.0263 (0.0050) 0.0243 (0.0047)
ayii = −ayij i, j = f,m 0.2088 (0.0098) 0.2179 (0.0058)
ad0
f 0.6129 (0.0207) 0.6259 (0.0107)
ad1
f (e

1) 0.0609 (0.0399) 0.0525 (0.0161)
ad2
f (e

2) -0.0541 (0.0300) -0.0532 (0.0132)
ad3
f (e

3) 0.0224 (0.0124) 0.0115 (0.0115)
ad4
f (e

4) 0.0543 (0.0227) 0.0532 (0.0094)
adii = −adij i, j = f,m 0.2102 (.0089) 0.2233 (0.0090)
Demand system
αk0
y 0.1971 (0.0190) 0.1883 (0.0118)
αk1
y (lnψ) -0.0293 (0.0129) -0.0238 (0.0040)
αk0
d 0.6096 (0.0334) 0.5530 (0.0211)
αk1
d (lnψ) -0.1302 (0.0082) -0.0976 (0.0066)
βkd -0.1215 (0.539) -0.1662 (0.0312)
γkdd 0.0324 (0.0356) 0.0597 (0.0166)
γkdy -0.0345 (0.0086) -0.0376 (0.0057)
ρ 21.413 (2509.0) - -
νf0 -0.6464 (0.2247) 2.0858 (0.8336)
νf1 - - -6.0993 (1.5859)
νm0 -0.2233 (0.0551) 0.7935 (0.1630)
νm1 - - -1.044 (0.2088)
LogL 5528.51
Number of records 481 481
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