
Labour Supply and Childcare for British
Two-Parent Families: A Structural Approach.

Antonia Parera-Nicolau(1)
Karen Mumford(2,3)

(1)Universitat de les Illes Balears
(2)Department of Economics. University of York.

(3)Institute for the Study of Labor (IZA)

June 1, 2005

Abstract

We develop and estimate a structural model of labour supply for
British families, taking explicit account of the importance of childcare
related variables. We �nd working mothers do not increase their working
hours when hourly wages increase, indeed, they are more likely to reduce
their hours. The major inducement for working mothers to increase their
working hours that we �nd is the provision of high quality formal child-
care. Implying that government policy aiming at increasing working hours
amongst British mothers of pre-school children may need to focus on the
quality as well as the quantity of formal child care that is available.
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Introduction

"The Government�s vision is of a childcare system where: parents are better
supported in the choices they make about their work and family responsibilitiies;
childcare is available to all families and is �exible to meet their circumstances;
childcare services are among the best quality in the world; and all families
are able to a¤ord high quality childcare services that are appropriate for their
needs...Availability of childcare plays an important role in tackling disadvantage
and child poverty, and supporting social mobility and equality of opportunity."
(HM Treasury, 2004; page 5).

The incorporation of women into the labour force has brought to light, in
developed countries, the importance of introducing social policies reconciling
work and family life. Pressures for the introduction of family-friendly practices
in many countries and organizations are coming from a range of directions. In
the United Kingdom and United States, for example, changes in the labor supply
of women and the greater sharing of household work across parents (Gershuny,
2003) have led to an increased demand for family-friendly work life balance
practices from diverse workers (male and female across the full socio-economic
spectrum). The European Union also continues to press Member States to
introduce legislation and foster policies which aim to reconcile work and family
life (OJL, 2003). These e¤orts are intended to promote not only gender equality
in the workplace but also greater quality care for children and dependents.

Moreover, many developed countries have actively linked welfare programmes
to working, especially since the latter part of the 1990s (Blank, 2001; Blundell
et al., 2000; Blundell and Hoynes, 2004; Elwood, 2000; Meyer and Rosenbaum,
2001). Questions abound, however, as to whether these welfare-to-work pro-
grammes will be e¤ective at lowering poverty, since helping parents to �nd bet-
ter jobs through training and search assistance will be of little long term bene�t
if constraints such as childcare cannot be catered for (Budd and Mumford, 2004;
Metcalf, 1990).

As a consequence, the British Government has adopted a multi-pronged
approach to encouraging family-friendly work environments which include the
National Childcare Strategy, extended maternity and paternity entitlements,
the minimum wage, the New Deal for Lone Parents, the Working Families Tax
Credit; and the new Sure Start childcare program. There have been, however,
very few papers exploring the relationship between parents labour supply and
the availability of childcare in Britain (see Blundell and Macurdy, 1999; Duncan
et al, 2001; Chevalier and Viitanen, 2002). The aim of this paper is to help to
�ll this gap in the literature.

This paper develops and estimates a structural model of family labour supply
in Britain based on the unitary family framework model (Blundell and Macurdy,
1999). By being able to model the labour supply decision of both parents, and
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not only the mother�s, the estimation of a unitary family framework model
is a development over the simpler male-oriented models1 . For example, with
the exception of Chiuri (1998), the other relevant studies in this area take the
labour supply decision of the father as given and assume that only the mother�s
choice is a¤ected by childcare issues (such as price and availability). Blundell et
al. (1999) model the household labour supply decision of a two-person house-
hold but restrict the male partner�s to a simple participation/non-participation
choice.

The unitary family framework also explicitly accounts for the possibility of
the family considering non-parental childcare as a good in itself and not only
as a tool to allow for participation in the labour market. Thus, this model
contemplates the possibility of observing a family using childcare for more hours
than the number of hours in which the parents are working. With the exceptions
of Duncan and Giles (1994) and Chiuri (1998), existing studies do not address
the possibility of observing a non-working mother using non-parental childcare
and, therefore, they present estimates of the labour supply elasticity to the
price of formal childcare which are conditional on the mother working. It is not
unusual, however, for children to be in formal childcare for some hours when
a parent is not working. The 1991/92 General Household Survey shows that
British families with non-working mothers consume seven hours of childcare
per week on average, and that nearly 30 per cent pay for this childcare.The
ability to address this empirical reality is a clear gain in the model�s capacity
to explain observed behaviour. Previous studies indicate an important link
between childcare and mother�s labour participation decisions. Consequently,
the structural model of labour supply that we estimate takes explicit account
of the importance of childcare-related variables.

In the process, we provide structural estimates of this model which will prove
useful in microsimulation exercises (of the impacts of family policies not only on
the parents�labour supply decision but also on childcare take-up decisions) and
in policy-related decision making. There have been other papers which have
estimated structural parameters, but they either only modelled the mother�s
labour supply decision (Michalopoulos et al. (1992) and Ribar (1995)) and/or
did not consider childcare take-up among their arguments (Blundell et al.,1999).

The paper is organized as follows: section 1 describes the theoretical frame-
work underlying the family�s decision process to be estimated, section 2 discusses
the data set used, section 3 considers econometric speci�cation, initial results
are presented in section 4, modelling the participation decision is addressed in
section 5, further results are presented in section 6, and section 7 concludes.

1The unitary family framework also encounters limitations which are well documented in
the literature (see Blundell and McCurdy, 1999).
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1 The theoretical framework

We adopt the unitary family framework (Blundell and Macurdy, 1999) through-
out this paper. Family members�utilities are represented by a unique utility
function whose arguments are each member�s leisure and the family�s consump-
tion. The budget constraint pools together all the family�s income. The sharing
of income among the family members does not in�uence the family�s �nal choice
of the argument levels.

Family members are assumed to make choices regarding consumption of
market goods other than childcare (C), childcare quality (Q), and leisure (L).
in such a way as to maximize their utility U subject to a series of constraints.

maxU = U(C;LM ; LF ; Q) (1)

s:t:

T = LM +HM +KM (1.1. mother�s time constraint)

T = LF +HF (1.2. father�s time constraint)

Q = Q(KM ; F; I;Z) (1.3. child care quality (per child))

C =
X

i=M;F

wi �Hi + v � PF � F (1.4. family budget constraint)

T = KM + F + I (1.5. child�s time constraint)

HM � F + I (1.6. minimum child care requirement.)

Where the subscripts M and F stand for mother and father respectively;
total time (T ) is shared between working hours (H), leisure time (L) and time
spent looking after the children by a parent (K); (F ) is childcare provided in
the market for which the family has to pay (the number of hours of formal
childcare that the family uses); (I) is childcare provided for free by friends or
relatives; (Z) represents the set of family characteristics thought to in�uence
childcare quality and/or the family�s perception of childcare quality; (wM ) is
the mother�s hourly wage; (wF ) is the father�s hourly wage; (v) is the family�s
unearned income; and (PF ) is the hourly price of paid childcare.

Notice that the father�s time is only spent working or enjoying leisure time,
in other words, the father does not spend time caring for the children. The
1991/92 General Household Survey (GHS92, discussed in section 2 below) does
not distinguish whether the children are looked after by the mother or by the
father, and so we have assumed that all childcare is carried out by the mother.
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There is an unfortunate loss of generality imposed by this assumption in our
model, however, the model is still an advance over those used in the earlier
studies (for example, the father�s labour supply is not taken as given but it is
determined by the model itself).

We also assume that if informal childcare (I ) is available, the family will use
it (subject to a minimum quality requirement). The number of hours of informal
childcare used by the family is treated as a �xed parameter, which only appears
in the child�s time constraint and in the minimum childcare requirement. No
assumption is made as to whether the quality of childcare purchased in the
market is less than, equal to, or greater than the quality of childcare provided
by the mother. The expression for the quality of childcare actually used is:

Q = Q(KM ; F ;Z)

The budget constraint limits the family�s consumption in the usual way.
The child�s time constraint indicates that the time the child is looked after
is equal to the time the mother is looking after her/him plus the number of
hours s/he is looked after by somebody else (either in formal childcare (F ) or in
informal childcare (I )). This constraint rules out the possibility that the family
leaves their children on their own. Finally, the minimum childcare requirement
states that the child is looked after by someone else at least during the time the
mother is working. This inequality restriction allows us to consider the use of
non-parental care by non-working mothers and, in general, to consider formal
childcare as a good in itself and not only as a means to facilitate employment.
This expression also restricts the mother�s leisure time to be non-negative.

In order to understand how the family chooses between leisure, consumption
and childcare purchase, we solve the utility maximization problem. The exoge-
nous determinants are the price of childcare; the wage rates of the parents; the
family�s non-labour income; and demographic characteristics of the family that
may be related to their tastes2 . The maximization problem can be expressed
as:

MaxU = U(HM;HF;F ) = (2)

U

0@ X
i=M;F

wi �Hi + v � PF � F;Q(T � F + I; F ); F + I �HM ; T �HF

1A
s:t:

HM � F + I
2These demographic characteristics are not further discussed in this section, but are in-

cluded in the estimation stages.
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The �rst order conditions (F.O.C.) of this maximization problem are:

(1)
@U

@HM
= 0 =) @U

@C
� @C
@HM

+
@U

@LM
� @LM
@HM

� � = 0

(2)
@U

@HF
= 0 =) @U

@C
� @C
@HF

+
@U

@LF
� @LF
@HF

= 0

(3)
@U

@F
= 0 =) @U

@C
� @C
@F

+
@U

@Q
� @Q
@KM

� @KM

@F
+
@U

@Q
� @Q
@F

+
@U

@LM
� @LM
@F

+� = 0

(4) [HM � (F + I)] � � = 0

(5) HM � (F + I) � 0

(6) � � 0

Where:

@C

@HM
= wM ;

@LM
@HM

= �1; @C
@HF

= wF ;
@LF
@HF

= �1; @C
@F

= �PF ;
@KM

@F
= �1; @LM

@F
= 1

(3)
and � is the shadow price of an extra hour of market childcare at the optimum,

that is:

� =
@U(H�

M ;H
�
F ; F

�)

@F
(4)

Substituting these expressions into the F.O.C., we obtain:

@U

@HM
= 0 =) @U

@C
� wM � @U

@LM
� � = 0 (5)

@U

@HF
= 0 =) @U

@C
� wF �

@U

@LF
= 0 (6)

@U

@F
= 0 =) @U

@LM
+

�
@U

@Q
� @Q
@F

�
�
�
@U

@Q
� @Q
@KM

�
� @U
@C

� PF + � = 0 (7)

[HM � (F + I)] � � = 0 (8)

HM � (F + I) � 0 (9)

� � 0 (10)

The last three F.O.C. state that if the inequality constraint HM � (F + I) � 0
is binding (= 0) then � > 0. If it is not binding (< 0); then � = 0: Since the
trade-o¤s implicit in the F.O.C. are di¤erent for the case in which the inequality
constraint is binding than for the case in which it is not binding, the analysis is
now presented for both cases separately.
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1.1 Case a: HM < F +I (=) � = 0)

The F.O.C. are:
@U

@HM
= 0 =) @U

@C
� wM � @U

@LM
= 0 (a.1)

@U

@HF
= 0 =) @U

@C
� wF �

@U

@LF
= 0 (a.2)

@U

@F
= 0 =) @U

@LM
+

�
@U

@Q
� @Q
@F

�
�
�
@U

@Q
� @Q
@KM

�
� @U
@C

� PF = 0 (a.3)

The �rst F.O.C. (equation a.1) indicates that for those women participating in

the labour market, the market wage is expected to equal the shadow value of

their leisure time

0B@
@U

@LM
@U

@C

1CA. Rearranging (a:1); the expression for the mother�s
reservation wage is obtained:

wMo
=

@U

@LM
@U

@C

jHM=0:
(11)

Recall that the reservation wage is de�ned to be the wage rate at which an indi-
vidual is indi¤erent between working and not working. A fall in the reservation
wage re�ects an increased willingness to enter the labour market, whilst a rise
in the reservation wage indicates a decreased likelihood of participation. The
model predicts that the likelihood of the mother�s participation in the labour
market is unambiguously increasing with the family�s marginal utility of con-
sumption, whereas it decreases with the family�s marginal utility of the mother�s
leisure (the mother�s likelihood to enter the labour market is lower the higher
the shadow value of her leisure time). In addition, if it is assumed that the
family�s utility function is strictly concave in consumption, then the mother�s
reservation wage increases with non-labour income. These results are intuitive.
Neoclassical labour economic theory predicts that individuals who have strong
preferences for leisure or high levels of non-labour income will be less attracted
to the labour market (Killingsworth,1983). Conversely, strong preferences for
consumption should encourage labour force participation. The second F.O.C.
(equation a:2) is analogous to (a:1) for the father�s likelihood of participation.

The model provides additional information on the mother�s optimum number
of working hours. From the third F.O.C. (a:3), an expression for the marginal
utility of the mother�s leisure at the optimum is obtained:

@U

@LM
=
@U

@C
� PF +

��
@U

@Q
� @Q
@KM

�
�
�
@U

@Q
� @Q
@F

��
(12)
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When the family decides on the optimum number of the mother�s leisure
hours, they take into account the existing trade-o¤ between the mother�s leisure
time and the family�s formal childcare take-up. At the optimum, the marginal
utility of the mother�s leisure is equal to its marginal cost. This marginal cost
is given by the sum of the marginal disutility of a decrease in the family�s
consumption (equal to the price of an extra hour of formal childcare), and the
decrease (or increase) in utility due to the substitution of an hour of mother
care for formal care3 . Notice that the family does not face this trade-o¤ when
deciding on the father�s optimal amount of working hours.

Those families buying childcare in the market will increase the number of
hours of this care until the net marginal bene�t of an extra hour of formal
childcare equals the net marginal bene�t of an extra hour of maternal childcare.

The net marginal bene�t derived from using formal childcare is
�
@U

@Q
� @Q
@F

�
��

PF �
@U

@C

�
. An extra hour of formal childcare increases (decreases) the family�s

utility by increasing (decreasing) the quality of the child (or childcare). This
increase (decrease) in family�s utility constitutes the marginal bene�t (cost) of
formal care. The marginal cost of paid care is the decrease in utility induced by
the reduction in consumption as a consequence of paying PF for an extra unit
of care.

The net marginal bene�t of using an extra hour of maternal childcare is

given by
��
@U

@Q
� @Q
@KM

�
� @U

@LM

�
. The marginal bene�t (cost) of an extra hour

of maternal childcare is
�
@U

@Q
� @Q
@KM

�
; which is the marginal contribution to

childcare quality of an extra hour of mother�s care. The marginal cost is
@U

@LM
,

which is the decrease in family�s utility as consequence of the mother�s decrease
in pure leisure.

Manipulating (a:3), an expression for the reservation marginal cost of formal
care is obtained:

PF0 =

@U

@Q
@U

@C

�
�
@Q

@F
� @Q

@KM

�
jF=0 +

@U

@LM
@U

@C

jF=0: (13)

The concept is similar to that of a reservation wage, except that the reservation
marginal cost represents a ceiling rather than a �oor. The likelihood of using
paid care moves in the same direction as the level of the reservation marginal
cost. Again, these results conform with neoclassical theory�s standard results as

3This increase or decrease in utility is via quality, as shown in the expression for @U
@LM

.
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the likelihood of formal childcare take-up increases with non-labour and total
income and with the marginal utility of care quality. This likelihood is higher
the higher the marginal contribution to childcare quality of formal childcare
relative to the mother�s care contribution. Families are less likely to use formal
care if the quality of other types of care is high; if preferences for consumption
are strong; and the higher is the hourly price of formal childcare per unit of
quality.

In order to examine the interactions between the choice variables, F.O.C.
(a:1) and F.O.C. (a:3) are combined to obtain the following expression:

PF =

@U

@Q
@U

@C

�
�
@Q

@F
� @Q

@KM

�
+ wM (14)

Revealing that for a family in which the mother is working, the likelihood
that the family uses formal care is higher the higher is the mother�s wage.
Furthermore, the higher the hourly price of formal care in the market, the lower
the probability of the mother taking up a paid job.

1.2 Case b: HM = F +I (=) � > 0)

If the number of hours of non-maternal childcare is the same as the number of
hours in which the mother works, the relevant F.O.C. are the following:

@U

@HM
= 0 =) @U

@C
� wM � @U

@LM
� � = 0 (b.1)

@U

@HF
= 0 =) @U

@C
� wF �

@U

@LF
= 0 (b.2)

@U

@F
= 0 =) @U

@LM
+

�
@U

@Q
� @Q
@F

�
�
�
@U

@Q
� @Q
@KM

�
� @U
@C

� PF + � = 0 (b.3)

By de�nition, � =
@U(H�

M ;H
�
F ; F

�)

@F
; which in this speci�c case is:�

@U

@LM
+
@U

@Q
�
�
@Q

@F
� @Q

@KM

�
� @U
@C

� PF
�

(15)

The �rst two terms in this expression denote the marginal bene�ts of an extra
hour of formal care, whereas the last term represents the marginal cost of this
extra hour. Given that � > 0; then

@U

@LM
+
@U

@Q
�
�
@Q

@F
� @Q

@KM

�
>
@U

@C
� PF (16)
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The marginal bene�t of an extra hour of formal care are higher than the marginal
cost of this extra hour. If the constraint on the number of hours of use of formal
childcare did not exist, the family would use a greater quantity of it. In other
words, the family does not use more formal care because it is not available in
the market or they simply cannot a¤ord it.

By comparing the mother�s reservation wage with the reservation marginal
cost of formal care when (i) the constraint is not binding and (ii) when it is
binding, a better insight on how that restriction a¤ects the family�s decision
process may be obtained. The mother�s reservation wage when the constraint
is binding is given by:

wbM0
=

@U

@LM
@U

@C

jHM=0:
+

�

@U

@C

jHM=0
(17)

Since
@U

@C
> 0 and � > 0; then wbM0

is unambiguously greater than wM0
; and

a rather intuitive result is found. Namely, when the family is constrained in
the number of hours of formal care they can buy, the likelihood of the mother�s
participation in the labour market decreases relative to the case in which that
constraint is not binding. The �rst F.O.C. (equation b:1) also implies that for
families in which the mother is working, the presence of the constraint reduces
the number of hours the mother is willing to work.

The expression for the reservation marginal cost of formal childcare when
the constraint on formal childcare use is binding is:

P bF0 =

@U

@Q
@U

@C

�
�
@Q

@F
� @Q

@KM

�
jF=0 +

@U

@LM
@U

@C

jF=0 �
�

@U

@C

(18)

Since
@U

@C
> 0 and � > 0; then PF0 > P

b
F0
: When the family is constrained on

the number of hours of formal care they can use, the likelihood of their using
formal care is lower than in the case in which such a constraint is not binding.
For those families using formal care, F.O.C. (b:3) shows that the optimal number
of hours used is lower than when there was no limit to its use.

The previous analyses provide an overview of the relationships between
wages, childcare price, unearned income, the father�s and the mother�s work
hours, and formal childcare take-up. Having described how the exogenous and
the endogenous variables in this model interact to determine the optimal deci-
sion for the family�s well-being, the next step is to estimate the parameters of
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the utility function. It will then be possible to derive a measure of the intensity
of the relationship between the exogenous and the endogenous choice variables.

Before presenting the speci�c econometric model, however, a further simpli-
�cation is introduced. In the conceptual model, childcare quality is de�ned as
Q = Q (KM ; F ) and so childcare quality is assumed to increase with inputs of
maternal care and formal goods. The contribution of each input to the overall
quality is ambiguous and depends on the quality of each childcare mode relative
to the others. When it comes to estimation, the relative quality of the two
modes considered is assumed to be exogenously determined and no distinction
is made between high and low quality care. Childcare quality enters this model
by introducing proxy variables in the estimation of the price of formal childcare.

In this static modelling approach, if the family�s potential to save for future
consumption is ignored or, equivalently, it is assumed that the family chooses a
point on the edge of their budget set, then consumption (C) can be substituted
by income (Y ) : Substituting also LM ; and LF by their expressions in the con-
straints, and taking into account what has been assumed about Q, the model
to be estimated can be expressed as:

MaxU
HM ;HF ;F

= U (Y; F + I �HM ; T �HF ; F ;X)

s:t:

Y = wM �HM + wF �HF + v � PF � F

If it is assumed that families will use as much informal childcare as possible,
then the argument I will always be equal to its availability and, therefore, can
be treated as an exogenous variable. Thus, the only endogenous variables in
the model are HM ;HF ; and F: This implies that each family in the sample
will choose the values of HM ;HF ; and F that maximize the utility function
U = U (Y; LM ; LF ; F ) : This approach has a serious pitfall, however, it does not
take into account the possible non-pecuniary costs of informal childcare4 .

In Ribar (1995), this omission is remedied by incorporating directly into the
utility function these non-pecuniary costs (or indirect costs, using Ribar�s termi-
nology). Ribar re-expresses the family�s utility function as U = U (Y;LM ; F ) :
This utility function is assumed to increase in Y; LM and F implying that util-
ity decreases in informal childcare utilization and that this (dis)utility term
acts as a �exible and tractable proxy for the indirect costs of informal childcare.
Ribar recognizes that this approach is theoretically clumsy because while this
modi�ed utility function captures the e¤ects of indirect costs, there is no rea-
son to suppose that families actually have direct negative preferences regarding
informal childcare. Ideally, the indirect costs of informal childcare should be

4Even if no money is paid for these services, it is likely that the parents will have to
compensate the care giver for the services provided (for example, giving a present, invitation
to dinner, etc). In the cases in which such a compensation is not provided, the parents may
feel in debt with the provider and these feelings of obligation should be considered as costs.
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incorporated into the model as shadow costs in the family�s consumption. In
this way an equal treatment of both formal and informal childcare would be
guaranteed. The estimation of such shadow costs also falls outside the scope
of our paper, and the model estimated here follows the Ribar (1995) approach,
although Ribar does not include the father�s labour supply among the utility�s
arguments.

2 Data

To estimate the model described above, the following data are needed: mother�s
weekly working hours, father�s weekly working hours, mother�s hourly wage,
father�s hourly wage, family�s weekly formal childcare hours, family�s weekly
informal childcare hours, family�s weekly non-labour income, and price of for-
mal5 childcare. The survey used to obtain these data for British families is the
1991/92 edition of the General Household Survey (GHS92). The GHS is an an-
nual, multipurpose survey of people living in private households in Great Britain.
The survey started in 1971 and, with the exceptions of the years 1997/98 and
1999/2000, has been carried out continuously since then. The sample contains
over 10,000 households, and interviews are conducted with household members
aged over 16, generating annual information on over 18,000 individuals.

The information collected ranges over a number of topics including house-
hold and family information; housing tenure and household accommodation;
consumer durables; employment; education; health and use of health services;
smoking and drinking; family structure, marriage, cohabitation and fertility;
income; and demographic information about household members, including mi-
gration.

The 1991/92 edition of the GHS contains an unique section on households�
childcare usage6 which is useful to estimate the model presented above. For
example, it provides information on the number of hours of formal and informal
childcare used for their children under 5 and 5 to 11. It also includes information
on the di¤erent modes of formal childcare used by these families and the hourly
price paid for each one of these modes (but not aggregated data on the price
of childcare for under twelves). The GHS92 data were collected some twelve
years ago. We are not, however, aware of a more recent data source with
detailed information on childcare usage. Our results may be not fully capture
the position of British families today, nevertheless, the technique we propose
and the analytical procedures we follow in this paper are valid when and if this
data is updated.

5 Ideally, one would have data on the hourly (non-pecuniary) cost of informal childcare.
6The possibility of using the 1994/95 British version of the ECHP was also considered,

however, the sample of households with children aged under �ve was not big enough to obtain
e¢ cient and consistent estimates.
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Our sample from the GHS92 consists of all families in which the parents are
married or cohabiting, not self-employed and there is at least one child aged
under 5. Once eliminating those families for which complete information is not
available, we are left with 895 families. The descriptive statistics of the variables
used to estimate the model presented in the sections above are shown in Table
1.

The variables�de�nitions are:
mother working, a binary variable taking the value 1 if the mother partici-

pates in the labour market, and the value 0 otherwise;
mother desire, a binary variable taking the value 1 if the mother desires to

participate or if she already participates in the labour market, and the value 0
otherwise;
age, the mother�s age;
age squared, the square of the mother�s age;
mother�s university, a binary variable, taking the value 1 if the mother has

a university degree or higher and 0 otherwise;
father�s university, a binary variable, taking the value 1 if the father has a

university degree or higher, and 0 otherwise; mother�s college, a binary variable
taking the value 1 if the mother has a level of education lower than a university
degree but higher than A-levels (successfully completing secondary school), and
0 otherwise;
father�s work pattern, a binary variable taking the value 0 if the father does

not work, the value 1 if the father works part-time and the value 2 if the father
works full-time;
presence of children aged under 3, a binary variable taking the value 1 if

there are children aged 0-3 in the family, and 0 otherwise;
presence of children aged 3-5, a binary variable taking the value 1 if there

are children aged 3-5 in the family, and 0 otherwise;
use of formal childcare, a binary variable taking the value 1 if the family

uses paid care for their children aged under 12, and the value 0 otherwise;
use of informal childcare only, a binary variable taking the value 1 if the

family uses only informal (unpaid, o¤ered by friends or relatives or by any other
provider for free) care for the under 12�s, and the value 0 otherwise7 . If the
family pays for any kind of childcare or if does not use any kind of non-parental
childcare for the under 12�s, then this variable takes the value 0;
use of non-parental childcare, a binary variable taking the value 1 if the

family uses either paid care or informal care or both kinds of care for their
children aged under 12, and the value 0 otherwise;
ln family�s unearned income, the natural logarithm of the family�s weekly

unearned income. Table 1 reports the descriptive statistics for this variable
both, when the father�s weekly labour income is included as part of this family�s
unearned income and when it is not included.

7 In Britain schooling is provided for free to any family willing to use State-owned (or
State-�nanced) schools. Schooling is compulsory for children aged 5 to 16 years old.
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mother�s ln predicted hourly wage: stands for �predicted natural logarithm
of the mother�s net hourly wage�. This prediction has been made using the
estimates obtained after maximising the Full Information Likelihood Function,
which takes into account the fact that the variable hourly wage is censored.8

Table 1 also reports the descriptive statistics for the hourly wage for the sub-
sample of mothers who work (i.e. for those mothers for whom the information
on hourly wages is directly available);
father�s ln predicted hourly wage, the predicted natural logarithm of the

father�s net hourly wage, which has been calculated using the same method as
above for the mother�s predicted hourly wage;
predicted ln hourly childcare price for u5s and predicted ln hourly childcare

price for 5 to 11s, the predicted natural logarithm of the hourly childcare price
per child under 5 and per child in the age range 5-11. These variables have also
been estimated using the same method as that used for the estimation of the
hourly wages;
grandparents present, a binary variable taking the value 1 if there is a grand-

parent living in the household, and 0 otherwise;.
unemployment rate, the 1990/91 regional unemployment rates.

3 The econometric speci�cation

We model labour supply and formal childcare take-up as the outcome of a
discrete choice among a �nite set of alternatives, as suggested by Keane and
Mo¢ tt (1998), van Soest (1995), Duncan and Giles (1998) and Blundell et
al. (1999). The econometric speci�cation used in those papers is ideal for
the estimation of the model presented above since it is more realistic to assume
that individuals can not choose to work any desired amount of hours but instead
choose among the limited options supplied in the market (usually to not work, to
work part-time or to work full-time); it allows for non-linear and possibly non-
convex budget constraints (caused by non-linear taxes and bene�t systems)9 ; it

8To allow for only having wage information on working mothers, we estimated a pre-
dicted wage for all mothers by maximizing a full information likelihood function (Blundell
and Macurdy, 1999). The more common method of estimating predicted wages, whilst taking
into account the problem of selectivity bias, is the Heckman two-step procedure. Recent work,
however, supports the use of the more e¢ cient joint model of selectivity and participation,
which can be estimated by maximum likelihood methods (Pagan and Ullah, 1999; 300). Fur-
ther discussion of this procedure and our results are included in the appendix available from
the authors.

9The discrete approach allows for model tractability that is not a¤ected by the presence
of non-linear taxes and bene�t systems. Non-linear taxes and bene�t systems lead, in most
cases, to a non-convexity of the budget set faced by the families. The way in which continuous
approach estimation deals with these non-convexities complicates considerably the tractability
of the models to be estimated and at the same time imposes important restrictions in the
estimates obtained (for an excellent explanation of the di¤erent approaches existing to deal
with non-convexities in the budget sets, see Blundell and McCurdy 1999). Moreover, the high
interdependence existing between the family members�labour market decisions and the budget
constraints faced by each individual may render the continuous methods computationally
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e¤ectively di¤erentiates between those individuals observed not to work10 ; and
it has the capacity to deal with decisions at the level of the household rather
than at the level of the individual. These characteristics also allow for a natural
extension into simulation.

Furthermore, the discrete approach can readily incorporate �xed costs and
random preference heterogeneity; it extends naturally to the introduction of
extra preference arguments (which is specially convenient in this case since we
are dealing not only with labour supply arguments but also with childcare);
and it allows for the estimation of the fully structural model and, therefore,
consistency of the parameters with economic theory can be tested rather than
imposed11 .

The formulation of the discrete approach requires that each individual (each
parent, in this case) is placed into a limited set of pre-assigned working states.
In the extended model dealt with here, the number of hours of formal childcare
used by the family is also limited to speci�c values. The potential introduction
of rounding errors in the hours levels considered is possibly the most important
drawback to the use of the discrete approach. As a consequence of these round-
ing errors, the parameters estimated may depend on the hours levels chosen.
The use of sensitivity analysis might help to dissipate these doubts12 . We will
return to discuss these issues below.

In the discrete approach, the household maximizes utility choosing HM ; HF ;
and F among limited sets of quantities. It is assumed that the mother can choose
only among P1 di¤erent number of working hours per week

�
HM 2

�
H1;H2; :::HP1

	�
;

that the father can choose only among P2 di¤erent number of working hours per
week

�
HF 2

�
H1;H2; :::HP2

	�
; and that the family can choose only among P3

di¤erent number of formal childcare hours per week
�
F 2

�
F 1; F 2; :::FP3

	�
:

The theoretical model presented in the previous section can be expressed as:

Max U(Y;LM ; LF ; F ;X) =Max U (Y (HM ;HF ; F ) ; F + I �HM ; T �HF ; F ;X)
HM2fH1;:::;HP1g;HF2fH1;:::;HP2g;F2fF 1;:::;FP3g

(19)

infeasible (Blundell et al.(1999) assert, for example, that the application of the Hausman
(1985) style model to their case would be computationally infeasible).
10Speci�cally, it allows for di¤erentiating, for example, between involuntarily unemployed

and voluntarily unemployed.
11Unlike other more standard multinomial discrete choice methods (see Duncan and Giles

(1996a and 1996b)).
12Van Soest (1995) and Blundell et al.(1999) present such sensitivity analysis. Van Soest�s

conclused �discretising into 25 or 36 points does not make too much di¤erence�. Blundell et al.
found a progressive increase in the marginal utility of income and in the marginal disutility of
hours as the number of hours bands increased, however, they concluded that such di¤erences
in marginal utilities were not particularly high.

15



The arguments of this utility function are the family�s total income (Y ); the
mother�s hours of work (HM ) ; the father�s hours of work (HF ) ; and the number
of hours of formal childcare (F ). Since

Y [HM ;HF ; F ] = wM �HM + wF �HF + v � PF � F

and wM ; wF ; and v are exogenous variables, the family�s decision variables are
HM ;HF and F . The family chooses the combination of HM ;HF and F which
maximizes its utility. If each one of these speci�c combinations are de�ned as
alternatives or states, then the family is observed to choose alternative j if and
only if:

U (alternative j) > U (alternative m) rm 6= j

3.1 Random utilities

Random utilities may be incorporated into the model by introducing state-
speci�c errors in perception. For each family i (i = 1:::n), the observed utility
obtained in every state j is given by:

U�i (alternative j) = Ui (alternative j) + "ij

If a family is observed to choose alternative j, then it follows that:

Ui (alternative j) + "ij > Ui (alternative m) + "im rm 6= j

The probability of choosing state j for which HM = Hj1 , HF = Hj2 , and
F = Fj3 is:

Pr
�
HM = Hj1 ;HF = H

j2 ; F = Fj3
�

(20)

= Pr
�
U�i
�
Hj1 ;Hj2 ; Fj3

�
> U�i (H

m1 ;Hm2 ; Fm3
)
�

= Pr

"
Ui

�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1 ; T �Hj2 ; Fj3

�
+ "j >

Ui
�
YHm1 ;Hm2 ;Fm3

; Fm3
+ I �Hm1 ; T �Hm2 ; Fm3

�
+ "m

#

for all combinations13 of
�
Hj1 ;Hj2 ; Fj3

	
6= fHm1 ;Hm2 ; Fm3g

13There are several combinations of Hk and F for which U
�
Hj1; Hj2; Fj3

�
>

U
�
Hm1; Hm2; Fm3

�
even if some of the arguments coincide in value:

1) if Fj3 = Fm3;then:
a) j1 = m1 and j2 6= m2
b) j1 6= m1 and j2 = m2
c) j1 6= m1 and j2 6= m2

2) if Fj3 6= Fm3;then:
a) j1 = m1 and j2 = m2
b) j1 6= m1 and j2 = m2
c) j1 6= m1 and j2 6= m2
d) j1 = m1 and j2 6= m2
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The number of alternatives available to the family depends on the number
of hours levels for HM ; HF and F considered. If the number of hours levels
for the mother is assumed to be p1; the number of hours levels for the father
is assumed to be p2; and the number of hours levels for the family�s weekly
formal childcare take-up is assumed to be p3, then the number of alternatives
faced by the family is (p1 � p2 � p3) : When making a decision, the family is
assumed to take into account j = 1::::: (p1 � p2 � p3) alternatives. The family
makes [(p1 � p2 � p3)� 1] utility-comparisons and chooses that combination of
(HM ;HF ; F ) which maximizes their utility U�:

The speci�c value of the di¤erence (U� (alternative j)� U� (alternative m))
depends on the value of the di¤erence in the error terms in

U� (alternative j) = U (alternative j) + "j

That is, for all m 6= j:

U� (alternative j)� U� (alternative m) (21)

= (U (alternative j) + "j)� (U (alternative m) + "m)
= U (alternative j)� U (alternative m) + ("j � "m)

Due to these error terms, the di¤erence U� (alternative j)� U� (alternative m)
is a random variable. It is because of this randomness that the likelihood of a
family choosing a speci�c alternative can be calculated. For each family i:

Pr (alternative j) = Pr (U�i (alternative j) > U
�
i (alternative m)) (22)

= Pr [("ij � "im) > (Ui (alternative m)� Ui (alternative j))]

In order to calculate this probability, one must specify the functional form
of Ui and make an assumption about the distribution of the error terms "i1:::"iJ
(where J = (p1 � p2 � p3)).
Let �ij be the di¤erences between error terms ("ij � "im) rm 6= j; and 	ij

the di¤erence between utilities (	ij = Ui (alternative j)� Ui (alternative m))
rm 6= j:
If it is assumed that "1:::"J have identical independent extreme value dis-

tributions, the (J � 1) errors�di¤erences �i1:::�i(J�1) have a joint distribution
with cumulative distribution function such that:

G�
�
	i1:::	i(J�1)

�
= Pr

�
�ij < 	ij

�
=

241 + J�1X
j=1

exp (�	ij)

35�1 (23)

Therefore, it can be shown that the selection probability has the particularly
simple form:

Pr (alternative j=X) =
exp (Ui (alternative j))PJ
j=1 expUi (alternative j)

(24)
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3.2 The �nite set of alternatives

The hours�levels considered are either 0, 20, 40 (corresponding to non-participation,
part-time and full-time employment respectively) for the mother, the father or
for formal childcare take-up.. Each family therefore faces 27 possible alterna-
tives, de�ned by a di¤erent combination of mother�s working hours, father�s
working hours and formal childcare take-up hours:
Alternative 1: HM = 0, HF = 0, F = 0;
Alternative 2: HM = 0, HF = 0, F = 20;
Alternative 3: HM = 0, HF = 0, F = 40;
Alternative 4: HM = 20, HF = 0, F = 0;
Alternative 5: HM = 20, HF = 0, F = 20;
Alternative 6: HM = 20, HF = 0, F = 40;
Alternative 7: HM = 40, HF = 0, F = 0;
Alternative 8: HM = 40, HF = 0, F = 20;
Alternative 9: HM = 40, HF = 0, F = 40;
Alternative 10: HM = 20, HF = 20, F = 0;
Alternative 11: HM = 20, HF = 20, F = 20;
Alternative 12: HM = 20, HF = 20, F = 40;
Alternative 13: HM = 40, HF = 40, F = 0;
Alternative 14: HM = 40, HF = 40, F = 20;
Alternative 15: HM = 40, HF = 40, F = 40;
Alternative 16: HM = 20, HF = 40, F = 0;
Alternative 17: HM = 20, HF = 40, F = 20;
Alternative 18: HM = 20, HF = 40, F = 40;
Alternative 19: HM = 40, HF = 20, F = 0;
Alternative 20: HM = 40, HF = 20, F = 20;
Alternative 21: HM = 40, HF = 20, F = 40;
Alternative 22: HM = 0, HF = 20, F = 0;
Alternative 23: HM = 0, HF = 20, F = 20;
Alternative 24: HM = 0, HF = 20, F = 40;
Alternative 25: HM = 0, HF = 40, F = 0;
Alternative 26: HM = 0, HF = 40, F = 20;
Alternative 27: HM = 0, HF = 40, F = 40;

De�ning utility as:
max

LM ;LF ;F
U (Y; LM ; LF ; F )

and knowing that:

LM = F + I �HM if (F + I) � HM
= 0 if (F + I) > HM

LF = T �HF
The utility that each family i enjoys in every alternative is:
U(alternative 1) = U(Y; (0 + I � 0); (T � 0); 0);
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U(alternative 2) = U(Y; (20 + I � 0); (T � 0); 20);
U(alternative 3) = U(Y; (40 + I � 0); (T � 0); 40);
U(alternative 4) = U(Y; (0 + I � 20); (T � 0); 0);
U(alternative 5) = U(Y; (20 + I � 20); (T � 0); 20);
U(alternative 6) = U(Y; (40 + I � 20); (T � 0); 40);
U(alternative 7) = U(Y; (0 + I � 40); (T � 0); 0);
U(alternative 8) = U(Y; (20 + I � 40); (T � 0); 20);
U(alternative 9) = U(Y; (40 + I � 40); (T � 0); 40);
U(alternative 10) = U(Y; (0 + I � 20); (T � 20); 0);
U(alternative 11) = U(Y; (20 + I � 20); (T � 20); 20);
U(alternative 12) = U(Y; (40 + I � 20); (T � 20); 40);
U(alternative 13) = U(Y; (0 + I � 40); (T � 40); 0);
U(alternative 14) = U(Y; (20 + I � 40); (T � 40); 20);
U(alternative 15) = U(Y; (40 + I � 40); (T � 40); 40);
U(alternative 16) = U(Y; (0 + I � 20); (T � 40); 0);
U(alternative 17) = U(Y; (20 + I � 20); (T � 40); 20);
U(alternative 18) = U(Y; (40 + I � 20); (T � 40); 40);
U(alternative 19) = U(Y; (0 + I � 40); (T � 20); 0);
U(alternative 20) = U(Y; (20 + I � 40); (T � 20); 20);
U(alternative 21) = U(Y; (40 + I � 40); (T � 20); 40);
U(alternative 22) = U(Y; (0 + I � 0); (T � 20); 0);
U(alternative 23) = U(Y; (20 + I � 0); (T � 20); 20);
U(alternative 24) = U(Y; (40 + I � 0); (T � 20); 40);
U(alternative 25) = U(Y; (0 + I � 0); (T � 40); 0);
U(alternative 26) = U(Y; (20 + I � 0); (T � 40); 20);
U(alternative 27) = U(Y; (40 + I � 0); (T � 40); 40):

As explained above, Random Disturbances are incorporated to the model in
the same way as in a Multinomial Logit. That is, it is assumed they follow an
iid Type I Extreme Value distribution. Therefore, for each family (i = 1:::n),
the utility in every alternative (k = 1:::27) is given by:

U(alternative k) = U(Y;LM ; LF ; F ) + "k

where "1:::"27 ~ iid Type I Extreme V alue

3.3 The speci�c functional form

In order to estimate the model just presented, a speci�c functional form for U
must be chosen: Following Ribar (1995), Keane and Mo¢ tt (1998) and Blundell
et al.(1999), the chosen functional form for the family�s utility function is a
generalized quadratic in its arguments, permitting a wide range of behavioural
responses14 .

14On the other hand, this functional form presents some disadvantages such as not being
globally concave and not guaranteed to be increasing in income across its entire range. See
Stern (1986) for a discussion of the properties of this utility function.
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The family�s maximization problem is:

maxU (C;LM ; LF ; F=�)

where

U =

2664
�y � Y + �lm � LM + �lf � LF + �cc � F

+�ylm � Y � LM + �ylf � Y � LF + �ycc � Y � F+
�lmlf � LM � LF + �lmcc � LM � F + �lfcc � LF � F+

�y � Y 2 + �lm � L2M + �lf � L2F + �cc � F 2

3775 (25)

From the data available, the values of Y;LM ; LF ; and F can be calculated
in the following way:

Y = C =
X

i=M;F

wi �Hi + v � PF � F

LM = F + I �HM if F + I � HM
= 0 if F + I < HM

LF = T �HF
The GHS92 provides data on HM ;HF ; F; and I; but not information on total
time (T ): T could be incorporated as a parameter to be estimated. However,
authors like van Soest (1995) have tried to do so and have concluded that the
estimate of this parameter is imprecise and that, moreover, giving a set value
to it hardly a¤ects the other results. Following van Soest (1995), it is assumed
that T = 80:

The maximization problem to be estimated is the following:

max
LM ;LF ;F

U (Y;LM ; LF ; F=�)

where

� =
�
�y �lm �lf �cc �ylm �ylf �ycc �lmlf �lmcc �lfcc �y �lm �lf �cc

�0
(26)

3.4 Heterogeneity

One of the advantages of the discrete approach is that it allows for the incor-
poration of heterogeneity so that the impact of some of the model�s variables
on the family�s utility is allowed to depend on a set of socioeconomic variables.
The e¤ect of a particular variable on the family�s utility is not be assumed to
be the same for all families, but varies depending on the values that each family
has for those socioeconomic variables.
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3.4.1 Observed heterogeneity

Observed heterogeneity is introduced linearly through three parameters in the
utility function. These parameters are �y, �lm and �lf in expression (25). For
each family in the sample:

�y = Xy � �y
where Xy is the set of attributes assumed to in�uence �y; and �y is the set of
parameters capturing the intensity of the relationship between each variable in
Xy and �y:

�lm = Xlm � � lm
where Xlm is the set of attributes assumed to in�uence �lm; and � lm is the set
of parameters capturing the intensity of the relationship between each variable
in Xlm and �lm:

�lf = Xlf � � lf
where Xlf is the set of attributes assumed to in�uence �lf ; and � lf is the set of
parameters capturing the intensity of the relationship between each variable in
Xlf and �lf :

3.4.2 Random preference heterogeneity

Random Preference Heterogeneity is incorporated by randomizing those same
parameters:

�y = Xy � �y + �y (27)

�lm = Xlm � � lm + �lm (28)

�ilf = Xilf � � lf + �lf (29)

It is further assumed that these three error terms follow a trivariate normal
distribution: 0@ �y

�lm
�lf

1A ~TV N (0;�)
where � is the variance and covariance matrix.

4 The estimation

4.1 Without random preference heterogeneity

When random preference heterogeneity is not introduced, the model presented
above can be estimated by Maximum Likelihood. The �rst step before proceed-
ing to the estimation is to build the log likelihood function to be maximized. In
order to build this function, the probability that a family i chooses alternative
j must be calculated. As discussed above, a family will choose alternative j if
and only if the utility obtained with this alternative is higher than the utility
obtained with any of the other alternatives. Expression (24) shows how this
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probability is calculated. Consequently, when random preference heterogeneity
is not introduced, for each family i the probability of choosing the set�

HM = Hj1;HF = H
j2; F = Fj3

�
is equal to:

exp
�
Ui
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

��Pp1
m1=1

Pp2
m2=1

Pp3
m3=1

exp
�
Ui
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

��
(30)

where � is the set of parameters in (26) de�ning the speci�c functional form for
U:

The contribution of each family to the log-likelihood function is given by:

l (�) =

p1X
j1=1

p2X
j2=1

p3X
j3=1

dj1;j2;j3 ln Pr
�
HM = Hj1;HF = H

j2; F = Fj3
�

(31)

=

p1X
j1=1

p2X
j2=1

p3X
j3=1

dj1;j2;j3U
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

�
�

p1X
m1=1

p2X
m2=1

p3X
m3=1

U
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

�
where

dj1;j2;j3 = 1 if HM = Hj1;HF = H
j2; F = Fj3

= 0 otherwise

The log-likelihood function to maximize is, therefore:

l (�) =
NX
i=1

0@ p1X
j1=1

p2X
j2=1

p3X
j3=1

dj1;j2;j3 ln Pr
�
HM = Hj1;HF = H

j2; F = Fj3
�1A (32)

=

NX
i=1

 Pp1
j1=1

Pp2
j2=1

Pp3
j3=1

dj1;j2;j3U
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

�
�Pp1

m1=1

Pp2
m2=1

Pp3
m3=1

U
�
YHj1;Hj2;Fj3 ; Fj3 + I �Hj1; T �Hj2=�

� !

4.2 With random preference heterogeneity

The introduction of random preference heterogeneity factors motivates the ap-
plication of simulation methods in order to estimate the structural parameters.
This is because the system of equations derived from the maximization of the
criterion function is not analytically tractable15 .
15For example, the estimation of these parameters using the method of Maximum Likeli-

hood, requires the evaluation of integrals of order (k+ 1) , k denoting the number of random
heterogeneity parameters introduced. Depending on the structural model being estimated, k
might not be very large in practice, nevertheless numerical problems arise due to the large
number of such integrals that have to be evaluated (this number is equal to the number of
individuals, which may be very large in some problems (Gourieroux and Monfort,1996)).
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The most commonly used simulation methods are the Method of Simulated
Maximum Likelihood and the Method of Simulated Moments. Whereas the
�rst method is clearly simpler than the second one, it provides inconsistent es-
timators if the number of draws used in the simulation is �nite. The method
of Simulated Moments, instead, provides consistent estimators even for a �nite
number of draws. However, many analysts acknowledge that the gains in sim-
plicity when using the method of Simulated Maximum Likelihood compensate
for its main drawback and advise its use over the more complex method of
Simulated Moments16 .

The Simulated Maximum Likelihood method of estimation consists in ob-
taining R draws from the assumed distribution of the random terms (or errors)
in (27), (28), (29). The probability that a family i chooses alternative j will
depend now not only on the values of the variables and parameters de�ning U;
but also on the value of the simulated error terms. For each draw of errors, the
probability that a family i chooses alternative j is calculated. Thus, Pr (Uj) is
substituted by Pr (Uj ; �r) ; where �r is the set of error terms corresponding to
the rth draw17 . This probability can be expressed as:

Pr (Uj ; �r) = Pr (Uj=�r) � f (�r) (33)

where Pr (Uj=�r) is the probability of family i choosing alternative j, conditional
on �r; and f () is the density function from which the error terms have been
generated.

In theoretical terms, once the utility for each one of the R draws has been
calculated, the probability of family i choosing alternative j will be:

Pr (Uj) =

+1Z
�1

Pr (Uj ; �r) � d�r =
+1Z
�1

(Pr (Uj=�r) � f (�r)) � d�r (34)

To calculate the probability of family i choosing alternative j once theR draws of
�r have taken place, the mean of the family�s probabilities of choosing alternative
j is required. This is:

Pr (Uj) =

RP
r=1

Pr (Uj=�r)

R
(35)

where, Pr (Uj=�r) is calculated as in equation (24). Expression 35 becomes,

16See Gourieroux and Monfort (1996, pages 43-44).
17Pr (Uj) should be read as the probability of family choosing alternative j, which depends

on the family�s utility in alternative j (and on the family�s utility in the other alternatives,
but for simplicity this is not included in the expression). Similarly, Pr (Uj ; �r) should be read
as the probability of family i choosing alternative j, which depends on the family�s utility in
alternative j and on the values of the error terms �r:
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therefore:

Pr (family i chooses alternative j) =

RP
r=1

Pr (Uj=�r)

R
(36)

=

RP
r=1

exp(Ui(alternative j))PJ
j=1 expUi(alternative j)

R

where R has been set to be equal to 100 (Keane and Mo¢ tt, 1998)18 .

5 Modelling participation

As asserted by many authors, �the participation decision is probably the hardest
aspect of the labour supply decision to get right�(Blundell et al. (1999)). One
of the most important issues when assessing the impacts of tax and bene�t
reforms is the analysis of how the participation decision will be a¤ected by
these reforms. Therefore, when building up a model with the intention of using
it for simulating policy reforms, special attention must be paid to the modelling
of the participation decision.

Most microsimulation studies implicitly assume the reason for observing a
non-participating individual is that his/her reservation wage is higher than the
wage o¤ered in the market. Mroz (1987) provides wide empirical evidence that
this characterization is not statistically suitable. Some studies have incorporated
other explanations for observing an individual out of the labour market. Cogan
(1980), for example, controls directly for �xed costs in estimation, and Blundell
et al. (1987) di¤erentiate between those self-reported non-participants and those
unemployed but seeking work. However, as stated in Blundell et al. (1999), in
these models the empirical model of participation does not explicitly depend on
the detail of the tax and bene�t system and the use of the estimates obtained in
the microsimulation stages is not straight forward. Blundell et al.(1999) incor-
porate �xed costs of employment in their model by allowing for the separation
of those mothers not in paid employment into �discouraged workers�, �unem-
ployed seekers�and �non-participants�. The non-working males, however, are
pooled together into one group and their labour market choice is treated as a
simple binary decision19 .

We do not introduce controls for �xed costs in this paper. We do not believe
this omission will have a large impact on our estimates, however, since childcare
18Keane and Mo¢ tt (1998) report estimates computed with 500 draws and with 1000 draws,

and conclude that the point estimates of the parameters were a¤ected relatively little, save
for a slight reduction in the income elasticity. They found that the major impact of the larger
number of draws was a slight increase in estimated standard errors.
19The authors justify this is due to the low variability in hours of work among working

males, which hampers the identi�cation of �xed costs and involuntary unemployment from
the taste parameters which de�ne male non-participants.
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costs (which are one of the main sources of �xed costs in the parents� labour
force participation) are included among the utility function�s arguments. The
model estimated in our paper also di¤erentiates those non-employed but seeking
work from those who are not employed but who do not look for a job. This
di¤erentiation is made for both the father and the mother.

The GHS92 data identi�es those seeking a job (involuntarily unemployed),
those working, and those non-participating at all in the labour market. In order
to build the likelihood function, having categorised each individual into one of
these three participation groups, we need to calculate (using all the individuals
in the sample) the probability of observing each one of these types.

� Probability of observing an involuntarily unemployed

The probability of being involuntarily unemployed can be calculated using
a probit speci�cation. De�ne, for each individual in the sample:

Ik = 1 (I
�
k > 0) k =M;F

where Ik = 1 is the indicator function, which is 1 if individual i; who is
unemployed, is looking for a job and 0 otherwise; I�k = Zk � �k + vIk and
vIk � N (0;�I) ; Zk is the set of socioeconomic variables thought to have an
in�uence on the probability of looking for a job; and �k is the set of parameters
capturing the relationship between those variables and I�k . Notice that the
probability of being involuntarily unemployed is estimated separately for the
mother (k =M) and for the father (k = F ) :

� The probability of observing an individual being involuntarily unemployed
is given by:

Pr(being involuntarily unemployed) = Pr (I�k > 0 = zk)

= Pr (zk � �k + vIk > 0 = zk)
= Pr (vIk > � (zk � �k) = zk)
= � (zk � �k)

The probabilities of any of the possible combinations of working states
for the mother and the father in each family in the sample can now be
calculated.

� Probability of observing a non-participant mother (NPM) and a non-participant
father (NPF).

Pr [NPM; NPF; F = Fj3 = X; zF ; �] =

= Pr

�
U�i
�
YNPM;NPF;Fj3

; Fj3 + I; T; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3
= X; �; "

� �
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where U�i
�
YNPM;NPF;Fj3

; Fj3 + I; T; Fj3 = X; �; "
�
are all those alterna-

tives in which there is a non participant mother and a non participant
father. This probability is:

Pr(alternative 1)+ Pr(alternative 2)+Pr(alternative 3)

� Probability of observing a non-participant mother (NPM) and a working
father.

Pr
�
NPM; HF = H

j2; F = Fj3 = X; zF ; �
�
=

(1� � (zF � �F ))�Pr
"

U�i

�
YNPM;Hj2 ;Fj3

; Fj3 + I; T �Hj2; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3
= X; �; "

� #

where U�i
�
YNPM;Hj2 ;Fj3

; Fj3 + I; T �Hj2; Fj3 = X; �; "
�
are all those al-

ternatives in which there is a non participant mother and a working fa-
ther. This probability is calculated by adding up the probability of family
i choosing any of these alternatives, and then multiplying this by the prob-
ability of the father actually being able to �nd a job (i.e. (1 � Pr(being
involuntarily unemployed)) :

(1� � (zF � �F )) �

24 Pr(alternative 22)+ Pr(alternative 23)+
Pr(alternative 24)+Pr(alternative 25)+
Pr(alternative 26)+ Pr(alternative 27)

35
� Probability of observing a working mother and a non-participant father
(NPF).

Pr
�
HM = Hj1; NPF ; F = Fj3 = X; zM ; �

�
=

(1� � (zM � �M ))�Pr
"

U�i

�
YHj1 ;NPF;Fj3

; Fj3 + I �Hj1; T; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3
= X; �; "

� #

where U�i
�
YHj1 ;NPF;Fj3

; Fj3 + I �Hj1; T; Fj3 = X; �; "
�
are all those al-

ternatives in which there is a working mother and a non participant father.
The probability of family i choosing any of these alternatives, multiplyied
by the probability of the mother actually being able to �nd a job (i.e.
(1� Pr(being involuntarily unemployed)) :

(1� � (zM � �M )) �

24 Pr(alternative 4)+ Pr(alternative 5)+
Pr(alternative 6)+Pr(alternative 7)+
Pr(alternative 8)+ Pr(alternative 9)

35
� Probability of observing an unemployed-seeker mother (USM) and a work-
ing father.
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Pr
�
USM; HF = H

j2; F = Fj3 = X; zM ; zF ; �
�
=

�(zM � �M )�(1� � (zF � �F ))�Pr
"
U�i

�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3 = X; �; "
� #

where U�i
�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
are all those

alternatives in which there is a working mother and a working father. The
probability of family i choosing any of these alternatives, multiplied by
the probability of the mother being involuntarily unemployed and by the
probability of the father being able to �nd a job:

� (zM � �M ) � (1� � (zF � �F )) �26666664
Pr(alternative 10)+ Pr(alternative 11)+
Pr(alternative 12)+Pr(alternative 13)+
Pr(alternative 14)+ Pr(alternative 15)+
Pr(alternative 16)+ Pr(alternative 17)+
Pr(alternative 18)+ Pr(alternative 19)+
Pr(alternative 20) + Pr(alternative 21)

37777775
� Probability of observing an unemployed-seeker mother (USM) and an unemployed-
seeker father (USF).

Pr [USM; USF; F = Fj3 = X; zM ; zF ; �] =

(� (zM � �M )) � (� (zF � �F )) �

Pr

"
U�i

�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3 = X; �; "
� #

where U�i
�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
are all those

alternatives in which there is a working mother and a working father. The
probability of family i choosing any of these alternatives, multiplied by
the probability of the mother being involuntarily unemployed and by the
probability of the father being involuntarily unemployed:

� (zM � �M ) � � (zF � �F ) �26666664
Pr(alternative 10)+ Pr(alternative 11)+
Pr(alternative 12)+Pr(alternative 13)+
Pr(alternative 14)+ Pr(alternative 15)+
Pr(alternative 16)+ Pr(alternative 17)+
Pr(alternative 18)+ Pr(alternative 19)+
Pr(alternative 20) + Pr(alternative 21)

37777775
� Probability of observing a working mother and an unemployed-seeker father
(USF).
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Pr
�
HM = Hj1; USF; F = Fj3 = X; zM ; zF ; �

�
=

(1� � (zM � �M )) � � (zF � �F ) �

Pr

"
U�i

�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3 = X; �; "
� #

where U�i
�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
are all those

alternatives in which there is a working mother and a working father. The
probability of family i choosing any of these alternatives, multiplied by the
probability of the mother being able to �nd a job and by the probability
of the father being involuntarily unemployed:

(1� � (zM � �M )) � � (zF � �F ) �26666664
Pr(alternative 10)+ Pr(alternative 11)+
Pr(alternative 12)+Pr(alternative 13)+
Pr(alternative 14)+ Pr(alternative 15)+
Pr(alternative 16)+ Pr(alternative 17)+
Pr(alternative 18)+ Pr(alternative 19)+
Pr(alternative 20) + Pr(alternative 21)

37777775
� Probability of observing a working mother and a working father.

Pr
�
HM = Hj1; USF; F = Fj3 = X; zM ; zF ; �

�
=

(1� � (zM � �M )) � (1� � (zF � �F )) �

�Pr
"
U�i

�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
>

U�i
�
YHm1 ;Hm2 ;Fm3

; Fj3 + I �Hm1; T �Hm2; Fm3 = X; �; "
� #

where U�i
�
YHj1 ;Hj2 ;Fj3

; Fj3 + I �Hj1; T �Hj2; Fj3 = X; �; "
�
stands for all those

alternatives in which there is a working mother and a working father. The proba-
bility of family i choosing any of these alternatives, multiplied by the probability
of the mother being able to �nd a job and by the probability of the father being
able to �nd a job:

(1� � (zM � �M )) � (1� � (zF � �F )) �26666664
Pr(alternative 10)+ Pr(alternative 11)+
Pr(alternative 12)+Pr(alternative 13)+
Pr(alternative 14)+ Pr(alternative 15)+
Pr(alternative 16)+ Pr(alternative 17)+
Pr(alternative 18)+ Pr(alternative 19)+
Pr(alternative 20) + Pr(alternative 21)

37777775
6 The results

As discussed in section 2 above, we use data from them 1991/92 edition of the
GHS which contains a unique section on households�childcare information. Our
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sample consists of all families in which the parents are married or cohabiting,
not self-employed and in which there is at least one child aged under 5. Once
eliminated those families for which complete information is not available, we are
left with 895 families.

Table 2 reports the structural parameters estimates, together with its esti-
mated standard errors for the model with time constraints, and also relaxing
these time constraints (discussed below in subsection 6.1). The parameter es-
timates are obtained after dividing the utility function�s arguments20 by 100.
Furthermore, due to the introduction of preference heterogeneity, the parame-
ters �y; �lm; and �lf are not obtained directly from the estimation program.
Instead, �y; �lm; �lf are obtained by substituting, in equations (27), (28) and
(29), the parameters �y; � lm; � lf by their estimates21 . The values for �y; �lm;
�lf have been calculated by averaging these estimated parameters for each fam-
ily in the sample.

Table 3 presents the model�s estimated marginal utilities, corresponding to
the average of the whole sample�s individual marginal utilities. These marginal
utilities provide information on the decision process leading these families to
those reactions: knowing the impact of di¤erent resource levels on the family�s
utility, it is possible to see how families take their decisions on the allocation of
these resources.

Table 4 reports the estimated uncompensated elasticities calculated as the
average over the whole sample�s individual elasticities22 , and for various sub-
samples which will be discussed further in subsection 6.1 below. The elasticities
quantify the reactions (changes in %) of two-parent British families with chil-
dren aged under 5 to a 1% increase in the value of the relevant explanatory
variable. Combining information provided in Tables 2, 3 and 4 leads to the
following �ndings.

The marginal utility from the mother�s working hours is negative for fami-
lies with working mothers and positive for families with non-working mothers.
Implying that, on average, a family with a non-working mother will increase
utility if the mother enters the labour market, whereas a family with a working
mother will increase utility if the mother decreases the number of working hours.
British mothers�labour supply elasticity to their own wage is negative: an in-
crease in the mothers�hourly wages is assocated with, on average, a decrease
20This �adjustment�has been made due to limitations in computing power.
21Results for the vectors �y ; � lm; � lf : are available from the authors on request.
22 It is, of course, not possible to compute an individual�s labour supply elasticity unless

this individual is working. Similarly, it is not possible to compute a family�s formal childcare
demand elasticity unless this family is using formal childcare. When calculating the average
mother�s labour supply elasticities shown in Table 4, the families with non-working mothers
have been excluded from the sample. To calculate the father�s labour supply elasticities, the
families with non-working fathers have been excluded from the sample. Finally, those families
not using formal childcare have also been excluded from the sample in order to calculate the
formal childcare demand elasticities.
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in British mothers�working hours. This result is not surprising given that the
marginal utility of the mother�s work is negative. The estimated elasticities also
reveal, however, that the negative e¤ect of an increase in hourly wages on the
mother�s working hours is higher for families with mothers working part-time23 ,
in spite of these women�s relatively lower marginal disutility of work. A possi-
ble explanation for this apparently contradictory result might be that part-time
workers enjoy greater �exibility over the choice of working hours or that they
work part-time due to childcare limitations (price and/or availability).

The estimated marginal utility of formal childcare use is positive for families
with working mothers implying that these families would prefer to increase the
number of hours of formal childcare they use at present. That they do not do
so hints to the possible existence of an availability constraint for this type of
childcare. The combination of this result with the already mentioned working
women�s negative marginal utility of work, suggests the motivation for want-
ing to increase the number of hours of formal childcare is not to increase the
number of working hours per se, but to reduce the number of hours of infor-
mal childcare use. This is corroborated by the estimated negative elasticities of
formal childcare demand to the mother�s wage, to the father�s wage and to the
family�s non-labour income, which indicate that families with working women
reduce the demand for formal childcare when these economic variables increase.
In addition, the negative elasticities of the mother�s labour supply to her own
wage, to her partner�s wage, and to the family�s non-labour income suggest that
in order to reduce the formal childcare demand, families decrease the mother�s
working hours. The �nding that the negative elasticities of formal childcare
demand are higher for families with part-time working mothers provides a sup-
plementary explanation to these women�s higher wage labour supply elasticity
(as mentioned above).

The negative elasticities of formal childcare demand, and the negative elastic-
ities of the mother�s labour supply, could also arise if families believe an increase
in maternal childcare time raises the overall quality of childcare relatively more
than an increase in formal childcare time, rather than simply a desire to reduce
the use of informal childcare.

The positive elasticity of formal childcare demand to its hourly price sug-
gests that British families respond to a rise in the price of formal childcare by
increasing demand for it. This implies that they may perceive the price of formal
childcare as an indicator of its quality. The positive elasticity of the mother�s
labour supply to the hourly price of formal child accords with British mothers
being prepared to increase their working hours if they could rely on high-quality
paid childcare. The relatively large value of this elasticity compared to the fam-
ily�s formal childcare demand elasticities suggests that childcare quality is a

23The elasticity for the whole sample of families with working mothers is much higher than
the elasticity for the subsample of families with mothers working full-time. Thus, the elasticity
for part-time working mothers is higher than for full-time working mothers.

30



major concern when families decide on the mother�s working hours. The fam-
ily�s decisions on the mother�s working hours may be strongly conditioned by
the (lack of) availability of high-quality formal childcare.

The marginal utility of formal childcare is negative for families with non-
working mothers and for families with non-working fathers. This result might
seem counterintuitive as these families are not facing a physical constraint to
reducing the number of hours of formal childcare, however, these families may
perceive the use of a few hours of formal childcare as a means to increase overall
childcare quality.

When turning to the fathers�labour supply, the most surprising result is that
the estimated average marginal utility of the fathers�working hours is positive.
The estimated father�s labour supply elasticity to his own wage is positive and
relatively high. This could imply that when British fathers react to an increase
in wages, the income e¤ect is higher than the substitution e¤ect. However, the
estimated average father�s labour supply elasticity to the family�s non-labour
income is almost zero. This suggests that, after all, the �direct� income e¤ect
might not be playing such an important role on the fathers�reaction to an in-
crease in hourly wages. This result might also appear not to be in line with
neoclassical theory. Both the positive marginal utility of the father�s working
hours and his positive wage labour supply elasticity do not appear so counterin-
tuitive given that we are looking at the labour supply decision of a whole family,
and not at one isolated individual in this family. In addition, the family under
study is of a rather particular type (i.e., a family with pre-school age children).

To reiterate, our estimates suggest the labour supply decision of each family
member is not taken separately but are made considering the family as a whole.
These results also suggest that the opportunity cost of the father�s working
time is very close to zero, whereas the mother�s working time opportunity cost is
rather high because she is a valuable source of childcare. These highly divergent
opportunity costs, together with the family�s childcare related need for extra
income, are no doubt crucial for the family�s positive marginal utility of the
father�s work as well as for the positive father�s wage labour supply elasticity.
These arguments would also explain that the estimated elasticity of the father�s
labour supply to the mother�s hourly wage is positive24 .

6.1 Robustness analysis

Before proceeding to summarize the main conclusions to be drawn from the esti-
mation of this chapter�s model, this subsection presents discusses with di¤erent
subsamples and for the model without time constraints. The aim of this extra

24As seen earlier, the family�s reaction to an increase in the mother�s hourly wage is the
reduction in her working hours. This reduction in the mother�s working hours would be
(partially) compensated by an increase in the father�s working hours.
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estimation is to consider the robustness of the results and to directly consider
how important the assumption that the mother is the only provider of parental
childcare has been on the estimates just presented.

The elasticity results presented in Tables 4 are calculated over the full sam-
ple (families with at least one child aged under 5); for the subsample of families
with at least one child aged under three years; for those families using formal
childcare; and for those families with at least one child aged under three and
using formal childcare. The elasticities estimated for the subsample of families
with children aged under three are, in general, smaller that the elasticities esti-
mated for the whole sample. This suggests that families with younger children
are facing more constraints when allocating the mother�s time between working
and childcare. These constraints may be motivated by a greater reticence to use
formal care for children aged under three, compared to its use for older children.

So far we have considered the following model with time constraints:

MaxU
HM ;HF ;F

= U (Y; F + I �HM ; T �HF ; F ;X)

s:t:

Y = wM �HM + wF �HF + v � PF � F

Relaxing the mother�s time constraint, the father�s time constraint, the child�s
time constraint, and the minimum childcare requirement results in the non-
constrained model:

MaxU
HM ;HF ;F

= U (Y;HM ;HF ; F ;X)

s:t:

Y = wM �HM + wF �HF + v � PF � F
F + I < HM

Results for the estimation of this model are provided in columns 3 and
4 of table 2, the lower panel of table 3, and table 5. These results reveal
that the estimates of the marginal utility of the father�s working hours and
of the father�s wage labour supply elasticity continue being positive, and that
the estimate of the marginal utility of the mother�s working hours and of the
mother�s wage�s labour supply elasticity continue being negative. Thus, even
when not imposing the restriction that only the mother�s time is to be allocated
to childcare, the estimates obtained continue to reveal that for the average
British family, the opportunity cost of the mother�s working time is much higher
than the father�s. It would appear that the almost exclusive involvement of
mothers in childcare concluded from the estimates of the model with constraints,
can also be concluded from the estimates of the non-constrained model.

The non-constrained model, however, does not consistently explain the dy-
namics followed by the family when deciding on their demand for formal child-
care. On one hand it estimates a negative marginal utility of formal childcare
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and, on the other hand, it estimates an increase in formal childcare demand
as a response to an increase in the mother�s wage, the father�s wage, and the
family�s non-labour income, together with a negative elasticity of the mother�s
labour supply both to her own wage and to the family�s non-labour income.
The �nding of such inconsistencies suggests that the restricted model provides
a better picture of the reality of the decision process followed by families with
pre-school children.

7 Conclusions

In the typical British family with at least one child aged under 5, the mother
is the preferred provider of parental childcare. Our results show the mother�s
labour supply decision is in�uenced by childcare-related considerations to a
greater extent than is the father�s. Our estimates also show that when British
families can a¤ord to reduce the number of hours of informal childcare, they
prefer to do so by increasing the number of hours of maternal care rather than
increasing their use of formal childcare of a given quality. Thus, it appears that
British working mothers are willing to reduce their working hours in order to
increase the time they spend looking after their children.

Families appear to use the price of formal childcare as an indicator of its
quality. The higher the price of formal childcare, the higher its demand and
the higher the number of hours British mothers are willing to work. If more
high-quality childcare was available, British mothers may be willing to reduce
the number of hours of maternal childcare and to increase their working hours.
There is a minimum amount of formal childcare that is considered to be non-
substitutable but that, once having this, families use as little as possible extra
formal childcare. This result suggests that at the time of the survey (1990/91)
British families may not have access to formal childcare of high-enough quality.

Our estimates for families with non-working mothers indicate that they wish
to use formal childcare for a small number of hours but having reached this
minimum level they do not increase its use any further. British non-working
mothers have a low incentive to look for a job since the family�s increase in
utility when the mother takes up a paid job (0.48) is considerably smaller than
the family�s decrease in utility when using extra hours of formal childcare (-
9.49)25 .

To reiterate, we �nd that working mothers do not increase their working
hours as a reaction to an increase in hourly wages, rather, British mothers may

25 It could be that if these families had access to higher quality formal child care they would
increase the number of hours of formal child care use and, thus, the likelihood that the mother
wishes to take up a paid job. Unfortunately, the model estimated can not explain whether
this is really happening.
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react to an increase in hourly wages by reducing their working hours. A major
way of inducing British working mothers to increase their working hours is by
providing higher quality formal childcare. Thus, policy aiming at increasing
British mothers of pre-school children�s working hours may need to address
improving the quality of formal childcare. Our estimates do not allow us to
conclude on whether or not non-working mothers�dislike for formal childcare
would decrease if they had access to high-quality formal childcare. If we assume
so, and since these women�s estimated marginal utility of work is positive, we
might expect that if formal childcare of higher quality was made available to
them, the number of non-working British mothers willing to join the labour
force would increase.
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     Table 1: Descriptive statistics for British families with at least one child aged under five. 
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Source: General Household Survey 1991/92 Edition.  
 
 
 
 
 
 
                 

     
Variable name Obs Mean Std Dev Variable definition 
     
mother working 895 0.439 0.49 mother participates in the labour market 
mother desire 895 0.481 0.49 mother desires to participate in the labour market 
age 895 30.119 5.27 mother's age 
mother university 895 0.078 0.27 mother has a university degree or higher 
father university 895 0.138 0.34 father has a university degree or higher 
college 895 0.194 0.39 A-levels (end of secondary school)  < mother's education < university degree 
father's work pattern 895 1.662 0.74 father does not work=0, part-time=1, full-time=2 
presence children aged <3 895 0.699 0.46 presence of child/ren in the household  aged less than 3 years 
presence children 12 to 18 895 0.081 0.27 presence of child/ren  in the household  aged 12 to 18 years 
number children aged <5 895 1.318 0.52 number of child/ren  in the household  aged less than 12 years 
grandparent present 895 0.021 0.14 grandparent living in the house 
use informal childcare  895 0.345 0.47 use free childcare only 
use formal childcare 895 0.393 0.49 use paid childcare 
pred ln mother’s hourly wage 895 1.281 0.24 predicted ln mother’s net hourly wage 
ln mother’s hourly wage  393 1.350 0.65 ln mother’s net hourly wage (working mothers) 
pred ln father’s hourly wage 895 1.700 0.25 predicted ln father’s net hourly wage 
ln father’s net wage  749 1.709 0.51 ln father’s net hourly wage (working fathers) 
pred hourly cc price per u5 895 1.600 0.60 predicted childcare price per child aged under 5 
hourly cc price per u5 573 0.546 0.82 childcare price per child aged under 5 
ln family’s unearned income  895 5.404 0.59 ln unearned weekly income (with father’s wage) 
ln family’s unearned income  895 3.277 0.93 ln unearned weekly income (without  father’s wage) 



Table 2: Parameter estimates. Model with and without time constrants. 
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 With time constraints  Without time constraints 
 Parameters t-value  Parameters t-value 
 

yθ  
 

0.0190 
 

 
0.078 

yθ
 

-0.1836 
 

 
-0.587 

 

lmθ  
 

-29.0130 
 

 
-3.648***

hmθ
 

-41.6488 
 

 
-2.577*** 

 

lfθ  
 

67.3319 
 

4.598*** 
hfθ

 
10.8895 

 
0.374 

 

ccθ  
 

5.4284 
 

1.642** 
 ccθ

 
-9.9644 

 
-3.449*** 

 
 

ccβ  
 

3.4198 
 

0.437 
ccβ

 
-4.8621 

 
-1.302* 

 

ylmβ  
 

4.4596 
 

2.385*** 
yhmβ

 
-1.9211 

 
-0.610 

 

ylfβ  
 

7.5769 
 

1.553 
yhfβ

 
-7.2049 

 
-1.358* 

 

yccβ  
 

-1.3472 
 

-1.141 
yccβ

 
0.3869 

 
0.446 

 

lmlfβ  
 

35.8340 
 

1.805** 
hmhfβ

 
160.0120 

 
3.435*** 

 

lmccβ  
 

-15.1186 
 

-2.389***
hmccβ

 
3.9053 

 
0.779 

 

lfccβ  
 

-32.2893 
 

-2.188** 
hfccβ

 
6.2424 

 
0.708 

 

yβ  
 

-0.4444 
 

n.a. 
yβ

 
4.9865 

 
n.a. 

 

lmβ  
 

-13.6521 
 

n.a. 
hmβ

 
-52.6139 

 
n.a. 

 

lfβ  
 

-91.2811 
 

n.a. 
hfβ

 
23.9383 

 
n.a. 

ylmζ  
-10.2650 -3.289***

yhmζ -26.8778 -3.550*** 

ylfζ  
1.9538 0.575 

yhfζ 22.6040 2.717*** 

lmlfζ  
7.0305 1.308* 

hmhfζ 3.9454          0.918 

Number of observations 895   895 
Mean Log-likelihood -2.4160   -2.5076 

Source: General Household Survey 1991/92 Edition 



Table 3:   Marginal utility estimates. Families with child/ren aged under five. Model with and without time constraints. 
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Source: General Household Survey 1991/92 Edition 
 

           

whole 
sample 

non 
working 
mothers 

working 
mothers 

fulltime 
working 
mothers 

non 
working 
fathers 

working 
fathers 

fulltime 
working 
fathers 

both 
parents 
working

both 
parents 
working 
fulltime 

not using 
formal 

childcare 

Model with time 
constraints       (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Mothers working hours     -2.72 0.48 -6.81 -9.44 -2.06 -2.85 -2.79 -6.43 -8.29 -3.30 

Fathers working hours   28.76 26.18 32.05 29.56 1.06 34.17 34.54 33.86 32.53 25.86 

Family income 2.87 3.13 2.53 2.45 4.93 2.46 2.50 2.39 2.25 2.91 

Hours of formal childcare -4.76 -9.49 1.27 4.29 -12.17 -3.31 -3.34 1.25 3.67 -5.12 

Model without time 
constraints           

Mothers working hours  -8.71 -9.25 -8.09 -17.95 -65.71 - 2.44 -3.34 -10.36 -12.38 

Fathers working hours   27.66 13.45 45.80 60.50 16.13 - 29.92 45.07 59.46 20.75 

Family income 1.20 2.03 0.15 -0.02 5.00 - 0.46 -0.08 -0.41 1.89 

Hours of formal childcare -2.25 -2.40 -2.07 -2.52 -4.61 - -1.79 -1.93 -2.36 -1.47 



Table 4. Elasticities Estimates. Model with time constrants. 
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Source: General Household Survey 1991/92 Edition. No parentheses is whole sample;  
sub-sample of families  with ( ) children aged under three; [ ]  families using formal 
childcare; { } with children aged under three and using formal childcare  

       
 

Working 
mothers 

Working 
fathers 

Fulltime 
working 
mothers

Fulltime 
working 
fathers 

Both 
parents 
working 

Both 
parents 
fulltime 
working 

 (1) (2) (3) (4) (5) (6) 
-0.51 --- -0.26 --- -0.52 -0.26 

(-0.49) --- (-0.25) --- (-0.49) (-0.25) 
[-0.49] --- [-0.26] --- [-0.49] [-0.27] 

Mother’s labour 
supply elasticity to her 
hourly wage 

{-0.45} --- {-0.26} --- {-0.45} {-0.26} 
--- 0.93 --- 0.90 0.93 0.88 
--- (0.91) --- (0.88) (0.95) (0.91) 
--- [0.96] --- [0.94] [0.92] [0.92] 

Father’s labour supply 
elasticity to his hourly 
wage 

--- {0.94} --- {0.93} {0.94} {0.95} 
-0.20 --- -009 --- -0.18 -0.08 

(-0.19) --- (-0.09) --- (-0.17) (-0.08) 
[-0.19]        --- [0.09] --- [-0.18] [-0.09] 

Mother’s labour 
supply elasticity to the 
family’s unearned 
income {-0.22}        --- {-0.09} --- {-0.20} {-0.09} 

 -1.8 x 10-6  -1.7 x 10-6  -1.4 x 10-6
       ( 0)  (0)  (0) 
        [0]  [0]  [0] 

Father’s labour supply 
elasticity to the 
family’s unearned 
income        { 0}  {0}  {0} 

-2.93        --- -1.37 --- -2.96 -1.38 
(-2.88)        --- (-1.39) --- (-2.85) (-1.40) 
[-2.72]        --- [-1.42] --- [-2.72] [-1.43] 

Mother’s labour 
supply elasticity to the 
father’s hourly wage 

{-2.53}        --- {-1.44} --- {-2.48} {-1.45} 
1.99        --- 1.98 --- 1.99 1.99 

(1.92)        --- (1.92) --- (1.93) (1.94) 
[2.02] --- [2.00] --- [2.02] [2.02] 

Mother’s labour 
supply elasticity to 
formal childcare 
hourly price {1.95} --- {1.94} --- {1.97} {1.96} 

--- 0.08 --- 0.08 0.08 0.08 
--- (0.08) --- (0.07) (0.08) (0.08) 
--- [0.08] --- [0.08] [0.08] [0.08] 

Father’s labour supply 
elasticity to the 
mother’s hourly wage 

--- {0.08} --- {0.08} {0.09} {0.09} 
--- -0.02 --- -0.02 -0.02 -0.02 
--- (-0.02) --- (-0.02) (-0.0236) (-0.02_ 
--- [-0.02] --- [-0.02] [-0.0233] [-0.02] 

Father’s labour supply 
elasticity to formal 
childcare hourly price 

--- {-0.02} --- {-0.02} {-0.0223} {-0.02} 
[0.22] [0.25] [0.16] [0.25] [0.22] [0.15] Family’s formal 

childcare demand 
elasticity to childcare 
hourly price 

{0.16} {0.21} {0.11} {0.21} {0.16} {0.11} 

[-0.75] [-0.86] [-0.52] [-0.85] [-0.7450] [-0.47] Family’s formal 
childcare demand 
elasticity to the 
mother’s wage 

{-0.64} {-0.83} {-0.42} {-0.82} {-0.6356} {-0.38} 

[-4.42] [-4.44] [-4.42] [-4.45] [-4.4211] [-4.41] Family’s formal 
childcare demand 
elasticity to the 
father’s wage 

{-4.43} {-4.45} {-4.42} {-4.45} {-4.4240} {-4.42} 

[-0.06] [-0.06] [-0.06] [-0.06] [-0.0611] [-0.06] Family’s formal 
childcare demand 
elasticity to the  
family’s unearned 
income 

{-0.06} {-0.06} {-0.06} {-0.06} {-0.0609} {-0.06} 



Table 5. Elasticities estimates. Model without time constraints. 
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Source: General Household Survey 1991/92 Edition. No parentheses is whole sample;  
sub-sample of families  with ( ) children aged under three; [ ]  families using formal 
childcare; { } with children aged under three and using formal childcare  

       
 

Working 
mothers 

Working 
fathers 

Fulltime 
working 
mothers

Fulltime 
working 
fathers 

Both 
parents 
working 

Both 
parents 
fulltime 
working 

 (1) (2) (3) (4) (5) (6) 
-0.0259 --- -0.0129 --- -0.0264 -0.0131 

(-0.0250) --- (-0.0126) --- (-0.0251) (-0.0128) 
[-0.0250] --- [-0.0136] --- [-0.0252] [-0.0138] 

Mother’s labour 
supply elasticity to her 
hourly wage 

{-0.0234} --- {-0.0136} --- {-0.0233} {-0.0136} 
--- 0.0450 --- 0.0463 0.0853 -0.0221 
--- (-0.0079) --- (-0.0072) (-0.0364) (-0.0238) 
--- [0.0099] --- [0.0098] [-0.0209] [-0.0121] 

Father’s labour supply 
elasticity to his hourly 
wage 

--- {0.0311} --- {0.0314} {-0.0203} {-0.0111} 
-0.0444 --- -0.0205 --- -0.0398 -0.0184 

(-0.0425) --- (-0.0187) --- (-0.0377) (-0.0173) 
[-0.0434] --- [-0.0209] --- [-0.0405] [-0.0196] 

Mother’s labour 
supply elasticity to the 
family’s unearned 
income {-0.0477} --- {-0.0208} --- {-0.0437} {-0.0203} 

--- -0.0333 --- -0.0306 -0.0286 -0.0278 
--- (-0.0307) --- (-0.0293) (-0.0287) (-0.0264) 
--- [-0.0349] --- [-0.0315] [-0.0300] [-0.0308] 

Father’s labour supply 
elasticity to the 
family’s unearned 
income --- {-0.0321} --- {-0.0321} {-0.0333} {-0.0316} 

0.0063 --- 0.1247 --- 0.4594 0.1433 
(0.1792) --- (0.1181) --- (0.2245) (0.1293) 
[0.1928] --- [0.1247] --- [0.2286] [0.1411] 

Mother’s labour 
supply elasticity to the 
father’s hourly wage 

{0.0347} --- {0.1084} --- {0.0778} {0.1158} 
-2.6152 --- -2.5912 --- -2.6191 -2.5916 

(-2.5539) --- (-2.5376) --- (-2.5534) (-2.5379) 
[-2.6661] --- [-2.6422] --- [-2.6648] [-2.6337] 

Mother’s labour 
supply elasticity to 
formal childcare 
hourly price {-2.6170} --- {-2.6020} --- {-2.6124} {-2.5906} 

--- 0.0008 --- 0.0008 0.0009 0.0008 
--- (0.0007) --- (0.0007) (0.0007) (0.0008) 
--- [0.0010] --- [0.0010] [0.0010] [0.0010] 

Father’s labour supply 
elasticity to the 
mother’s hourly wage 

--- {0.0009} --- {0.0009} {0.0009} {0.0009} 
--- 0.4428 --- 0.4250 0.4627 0.4630 
--- (0.4301) --- (0.4124) (0.4718) (0.4691) 
--- [0.4089] --- [0.3952] [0.4366] [0.4589] 

Father’s labour supply 
elasticity to formal 
childcare hourly price 

--- {0.3624} --- {0.3559} {0.4306} {0.4583} 
[14.8725] [17.4602] [10.7289] [17.3855[ [14.6962] [9.8979] Family’s formal 

childcare demand 
elasticity to childcare 
hourly price 

{10.7105} {14.9355} {7.8428} {14.9219} {10.7663} {7.5122} 

[1.5773] [1.8552] [1.0781] [1.8429] [1.5432] [0.9549] Family’s formal 
childcare demand 
elasticity to the 
mother’s wage 

{1.3685} {1.8281} {0.9059} {1.8280} {1.3380} {0.8031} 

[2.3198] [2.3579] [2.2854] [2.3588] [2.3145] [2.2743] Family’s formal 
childcare demand 
elasticity to the 
father’s wage 

{2.3035} {2.3662} {2.2582} {2.3673} {2.2984} {2.2512} 

[1.8419] [1.8474] [1.8365] [1.8476] [1.8411] [1.8351] Family’s formal 
childcare demand 
elasticity to the  
family’s unearned 
income 

{1.8447} {1.8545} {1.8360} {1.8548} {1.8439} {1.8351} 


