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Abstract

Childcare costs and the labour supply of mothers is a recurring topic of policy debate. The extent
of female part-time work and the consequences of career breaks on future employment and earnings are
part of that picture. The decision to leave (partially or not) the labour market is often taken within
a couple but, in the event of divorce, the impact of this decision may not be borne by both parties
equally, which may render the initial decision inefficient. This paper proposes a dynamic structural
model of labour market and childcare choices for couples within a collective model of decision making.
We formalise explicitly the need for childcare as a function of the age structure of the children population
in the household then examine the determinants of the decision to supply labour. The fraction of home-
produced childcare to household childcare needs is considered to be a public good in the household,
for which preferences are heterogeneous across households. Spouses’ bargaining weight in the decision
making will also influence the decision. We include non-participants and model the labour supply decision
as a discrete choice between non-participation, part-time work and full-time work. An important feature
of our framework, which introduces one of the dynamic dimensions of the decision, is that we take into
account the implications of today’s labour supply decision on future wage growth and future bargaining
power. We examine the efficiency of the childcare/work decision and link it with parameters of divorce
regulations. Using data from the BHPS, we then present a structural estimation of our model to quantify
these various components of the choice of childcare mode.
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1 Introduction

Childcare costs and the labour supply of mothers is a recurring topic of policy debate and exhibit large
variations across countries and over time. The extent of female part-time work and the consequences of
career breaks on future employment and earnings are part of that picture. The decision to leave (partially or
not) the labour market is often taken within a couple but, in the event of divorce, the impact of this decision
may not be borne by both parties equally, which may render the initial decision inefficient xx check xx.
This paper proposes a dynamic structural model of labour market and childcare choices for couples within
a collective model of decision making. We formalise explicitly the need for childcare as a function of the
age structure of the children population in the household then examine the determinants of the decision to
supply labour. The fraction of home-produced childcare to household childcare needs is considered to be a
public good in the household, for which preferences are heterogeneous across households. Spouses’ bargaining
weight in the decision making will also influence the decision. We include non-participants and model the
labour supply decision as a discrete choice between non-participation, part-time work and full-time work. An
important feature of our framework, which introduces one of the dynamic dimensions of the decision, is that
we take into account the implications of today’s labour supply decision on future wage growth and future
bargaining power. We examine the efficiency of the childcare/work decision and link it with parameters of
divorce regulations. Using data from the BHPS, we then present a structural estimation of our model to

quantify these various components of the choice of childcare mode.
LCM, cost ben analysis, sensitivity to cc policy

Our results contribute to the literature in several ways. First, they reevaluate the household bargaining
weights once the assymmetric cost of home childcare across spouses is taken into account. Second, they
quantify households’ preferences for home-produced childcare and documents evidence of heterogeneity with
respect to these. Third, they establish a direct link between divorce regulations, labour supply decisions
and the efficiency of the household choice in terms of childcare. Finally, our results are relevant to another
policy debate concerned with child poverty. Britain has been documented to have a high incidence of child
poverty relative to countries of similar overall economic performance. Descriptive statistics show that many
of the children living in ‘poor’ households do so in single-parent families. Whilst not aiming to propose a
comprehensive analysis of this phenomenon, we are able to quantify the role played by the childcare versus

labour supply and future earnings mechanism proposed in our framework.

The related literature is plentiful. Ever since the seminal paper by Chiappori (1992), collective models
of household decisions have been used to understand household consumption patterns and to estimate the
sharing rule, e.g. Browning et al. (2006), sometimes in the presence of children, as in Blundell et al. (2005),
sometimes in the presence of a public good, as in Donni (2009). Most of this literature is set in the static
context, but a recent branch has introduced a dynamic dimension to household decisions, as in Mazzocco
(2007). LCM marcet marrimon, ligon thomas worrall chiapporri mazzocco voena bronson xxx Identification

of bargaining weights has been extensively discussed and been shown to depend on various factors and/or



assumptions such as distribution factors, excludable goods, parametric specification and separability of utility
functions. A recent stream of papers uses the revealed preference approach to identify the model parameters
with minimal use of parametric assumptions, led by the work of Cherchye et al. (2010), Cherchye et al.
(2011) and Cherchye et al. (2012). xx check these xx

Besides, our results contribute to various policy-related debates. Papers connected to the questions we
examine are Adda et al. (2017) on the career costs of children, Guner et al. (2014) on household labour
supply and taxation policy or childcare subsidies (Guner et al. (2013)), and Chiappori et al. (2002) on the

impact of marriage market and divorce legislation on household labour supply. bick?

The rest of the paper is organised as follows. Next section outlines our model. Section 3 presents
descriptive statistics of our dataset and estimates of the auxiliary regressions used later on. In section 4 we

detail our estimation procedure before presenting the results in Section 5. Finally, Section 6 concludes.

2 The model

We set out a partial equilibrium model of labour supply, childcare and consumption choices of individuals
in two-partner households and of their decision to divorce or remain in the partnership.! Our focus is on
the decision to carry out childcare at home or to buy childcare services to free up time for labour market
work and/or leisure, given a certain population of children in the household and the (potential) wages of the
two partners. Individuals value consumption, leisure and home-produced childcare in a manner described in
section 2.2. In order to keep the model reasonably tractable and parsimonious, we keep the fertility hazard
as exogenous. Couple formation, similarly, is kept out of the picture as we will follow couples already in
existence at the beginning of the sample. We model couple decision making within a limited commitment

model described in section 2.5, which also predicts endogenous divorce.

The environment is one of dynamic choice set in discrete time, where the (common) discount factor is
denoted 8. The dynamic dimension of choices is twofold and hinges on the fact that participation in the
labour market and the intensity of this participation have an impact (in expectation) on future earnings (see
section 2.3) and future bargaining power (see section 2.5). We rule out saving and borrowing behaviour as
well as the concept of home childcare being an investment in the ‘quality’ of the child later on. The unit
time period is five years. This is mainly to ease the computational burden but also because we view the
choice between domestic and market-bought childcare as being made rather infrequently and kept to for
some years. We follow working-age couples and assume for simplicity that both partners have the same age,
a. We will only model time use within the standard working time in a week, i.e. 40 hours, as this is the
time where the alternative between home-produced and market-bought childcare seems the most relevant.
We ignore the possibility of working staggered shifts to combine work and home childcare, that is, if both

parents work full-time all childcare needs (within the 40 working hours) must be bought on the market.?

1We make no distinction between married and cohabiting couples.
2This is counterfactual for some subset of the population. In xxx, xx% of couples in the BHPS reported working staggered
working days to accommodate childcare needs. It however comes at the cost of time spent together out of work. Hamermesh



We also ignore informal childcare carried out by e.g. grandparents. .. add figure ..

In this framework, a household member g has three possible uses of his/her time, namely work, leisure,
L, and childcare dom,. We assume that labour market participation lm, can only take three forms: non-
participation, Im4 = 0, part-time work Img, = 1 or full-time work, lmy = 2. The individual time constraints
are thus the following:

40 =20 - Img + Ly + domy, (1)

Given that we have no savings in this framework, the only state variables are the age of two partners, a,
the age composition of the children population, &, and the wages (or potential wages, which we keep track
of for individuals out of the labour force) of the male and the female partners, w,, and w; and the Pareto

weights of the two partners.

The control variables are both partners’ labour market choices, Imgy, hours of domestic childcare, domg,
hours of leisure, L, and private consumption, C,. Labour market choices are discrete and can only take
three values: non-participation (Im = 0), part-time (Im = 1) or full-time (Im = 2), corresponding to 0, 20

and 40 weekly hours of work respectively. The other choices are continuous.

The household faces three types of constraints: a joint budget constraint, individual time constraints, and
a joint constraint in childcare need imposed by the age structure of the children population in the household.
Two additional constraints are that both spouses must be better off within the couple than in the divorced
state. In neither of them is, divorce ensues. If at least one of them is better off within the marriage, an
adjustment of the Pareto weight may allow the marriage to continue, as described in section 2.5. These
dynamics of the Pareto weights is an interesting outcome of our framework, both for its own sake and for its

role in the labour supply decision.

The dynamics of k, the age structure of the children population in the household, is driven by the
(deterministic) ageing of existing children and the stochastic exogenous fertility process. The dynamics of

wages are stochastic, driven by independent shocks and by (endogenous) labour market choices.

We will now describe each component of the model in more detail and present the formal equations in

section 2.6.

2.1 Childcare need

The children population of the household is described by its age composition and size. Because we are inter-
ested in household decisions in terms of domestic production versus market provision of childcare services,
we use age categories that determine childcare needs. A contribution of this paper is that we include within
the household constraints a need for childcare which is explicitly formulated in terms of the age composition

of the children population.

(2002) estimates that couples put some value on this togetherness and synchronise their schedules. The analysis of this tradeoff
is beyond the scope of this paper and we ignore it altogether with the assumption that all labour market work has to be carried
out within the same 40 hours.



There are 4 age categories, characterized by the amount of childcare that they require: under 5 years
old, 5-11, 11-16 and over 16, which correspond, in the UK, to the ages of children who are pre-school, in
primary school, in secondary school and above the legal school-leaving age (within our sample). As our focus
is on time use decisions within normal working hours, we will define childcare needs only with respect to the

subset of these needs that fall within working hours.

Without much loss of generality, we model families as having up to 3 children as very few (1.3%) families
in our sample have more than three children.®> The vector x = (KK )k=1..3 represents the age structure (at
next birthday) of the children in the household where x5 = 0 if there are less than & children (i.e. the k-th

child is unborn). The dynamics of « are driven by the ageing of existing children and the birth of news ones.

Just as adults, children age by 5 years every period. Fertility events are exogenous and depend on the
age structure of the existing children in the household, , and on the age of the parents, a. So for example,
a family with two children aged 4.5 and 6.2 is represented by k; = (7,5,0). In the following year, we will

have either r;11 = (8,6,1) in the event of a new birth or ri11 = (8,6,0) otherwise.

These dynamics are represented by the matrix A% of transition probabilities between different values of

k. This matrix only depends on a the age of the two partners in the household.

We denote the number of hours of childcare needed for the aforementioned four age categories as
{vj}j=1..4. Intuitively, v;41 < 7, for j = 1..3 since older children require less childcare than younger
ones. These v parameters will be calibrated in the estimation section below to reflect evidence on childcare
use for children of different age categories. Note that these hours needed are all nested in one another in that
the 73 hours weekly childcare that a child aged 11-16 needs are a subset of the 5 hours of weekly childcare
that a primary school child needs in a timetabling sense. We denote C'C} the number of hours of childcare
needed by the child indexed k in the household. The total time needed for childcare if this childcare is
carried out by any (or both) adult(s) from the household is: max{CCj}x=1.3. This expression reflects the

fact that, when devoting one hour of time to childcare, the adult may look after one to three children.*

Adults in the household may decide to carry out some or all of the childcare needed by spending time
domg (g = m, f) on this activity. We rule out® the possibility that childcare times performed by parents
within the 40 weekly ‘working’ hours overlap so that the total time devoted to the home production of
childcare within the household is dom,,, + domys. By “working hours” we mean hours that could be used for
labour market work. Since childcare needs must be covered either by home production or market-bought
childcare services, the household spending on childcare services is:

3
poc Z max{CC} — (dom,, + domy),0}, (2)
k=1

where poc is the unit (hour/child) price of childcare services.® The expression (2) reflects the fact that,

contrasting with home-produced childcare, one hour of childcare services needs to be bought for each child

3In the rare instances where households have more than three children, the ages of the youngest three children are used.

4We abstract from any potential difference in childcare quality depending on the number of children cared for by an adult
in the home —or by market-provided childcare.

5Tt is in fact a dominant strategy.

60ne could argue that this price should vary with parents’ education levels to capture the fact that better-off households



needing childcare. This difference between the time required for home-produced childcare and the number
of hours of childcare services needed to be bought for a given family structure means that the relative ‘price’
of one hour devoted to childcare or to work depends on the age structure of the children population in the

household k.

2.2 Taste for home-produced childcare

One specificity of our approach is that we consider that home-produced childcare D enters individuals’ pref-
erences as well as consumption C' and leisure L. Each spouse’s instantaneous utility is denoted U, (Cy, Ly, D)
for g = m, f. Individuals do not derive utility from carrying out childcare per se, but from the fact that a
higher proportion of the household childcare need is being carried out within the home, by whatever parent

as opposed to a market provider (nursery, childminder). This proportion D is formally defined as follows:

D domy, + X\ - domy
 maxp{CCy}

(3)

D equals 1 for households without children and households who opt to carry out all their childcare domes-
tically. This fraction D of total childcare time need carried out within the home is a public good within

the household.

We allow households to value the domestic times of the two parents differently via the factor A. Possible
reasons why the domestic times of the parents may not be valued equally are social custom on ‘traditional’
role of the mother as care-giver, biological comparative advantage in breastfeeding or inherited preference

for parent giving care in the early months. We will discuss the role of A in more depth in section 5.5.

The marginal rate of substitution between D and consumption is one of the driving forces of the choice
of childcare mode. A contribution of this paper is our attempt to quantify this ‘taste’ for home-produced
childcare and its heterogeneity across households. Indeed we claim that this is key to an understanding of
the response of the population of household to changes in the price of childcare services. Our estimate of

the distribution of the sensitivity of households to the unit price of childcare is presented in section 5.4.

The relative ‘price’ of D depends on both static and dynamic considerations. In the current period, the
amount of household consumption lost or gained with a marginal increase in D depends on the number of
children needing childcare at the margin, the overall household childcare need, the unit price of childcare
and the wage of the parent increasing his/her domestic time. In future periods, other components of the
trade-off include the loss of labour market value of the partner working less as well as the impact of this on
Pareto weights (see section 5.4). We assume away any dynamic consequence of children being looked after

by a parent versus a market provider in terms of children’s well-being or outcomes in the long run.

Components of this relative price will be discussed at length below, but we retain from this that it will

depend on K, (W, wy) and the Pareto weights of the two partners.

are likely to use childcare services at higher prices on average than less well-off households. We have ruled this out, though it
could easily be included by considering that this price is a fraction of the household potential income.



2.3 Wage processes

We model wage dynamics as a first-order Markov process. We characterise all wages by their quintiles in
the overall wage distribution and assume that transition probabilities between quintiles p and p’ over the
next period depend only the current quintile p and labour market choice, {m. We denote these probabilities
am (p,p"). Each individual, whether earning an actual wage or not, will be assigned a ’market value’
or potential wage, which will carry on evolving over time according to the above process even when the

individual is out of the labour force.

As mentioned above, labour supply choices are assumed to be restricted to three states: full-time employ-
ment, part-time employment and non-participation. We ignore unemployment and assume that individuals
are always able to implement their household choice in terms of their labour market participation. Part-time
and full-time employment may differ among three dimensions: the amount of time they take, the hourly
wage and the rate of wage growth. Indeed, it is a well-documented fact that part-time jobs tend to pay less
and offer less scope for promotion than their full-time equivalent, even when accounting for selection (see
Connolly and Gregory (2009), Harkness (1996) and Manning and Petrongolo (2008)). An important feature
of these differences is that they are not uniform across the wage distribution: the expected part-time penalty
in terms of wage growth is not the same at low and high quantiles of the distribution. Evidence of this in

our data will be shown in section 3.2.

Our assumptions are the following: part-time work does not carry an instantaneous penalty, i.e. there is
no hourly wage drop in the current period when taking a part-time as opposed to a full-time job. Over time,
however, part-time work (and non-participation) deteriorate the labour market value of an individual relative
to full-time work, in expectation. New labour market entrants are given a market value distribution that
depends solely on education. From then on, wages experience growth spurts or drops which occur at Poisson
rates aj, (p,p’). These wage shocks are assumed to be independent between spouses and independent of the

household fertility shock.

Admittedly this is a crude representation of income dynamics, which have been documented to be better
represented by richer specifications (see for example Meghir and Pistaferri (2004) and Guvenen et al. (2015)).
We think nevertheless that our simple process allows us to capture the mechanisms of interest in this paper,
one of them being that any parent’s decision to take time off the labour market to produce home childcare
does have consequences on his or her wage progression. Besides, this expected cost depends on the initial

wage of the individual.

2.4 Divorce and retirement

The main objective of this model is to analyze labor market and childcare choices of individuals living as
a couple. However, because we also consider the possibility of divorce and the impact that this possibility
has on household choices, we need to model preferences and choices of divorced individuals. We follow

trajectories of couples whose initial status is a marriage or partnership. Thus we do not model household



formation.
2.4.1 Divorce

There is no straightforward way to treat the allocation of time and money resources upon divorce. Our
modelling aim in this respect is twofold. First, a concern for parsimony leads us to adopt a very stylised
picture of post-divorce outcomes. Second, we wish to capture, even if in a simplified way, how childcare
need and individual potential wages are passed on to each individual post divorce. In the related literature,
Mazzocco (2007) and Bronson (2014)) assume the divorced state to be equal to the state of being single while
Voena (2015) allows for the remarriage probablity of divorcees to differ from that of singles and for a division
of assets depending on divorce laws. Since our framework focuses on childcare we need to specify divorce
outcomes with respect to custody and child support. We use the government regulations (UK Government
(2017)) to set our assumptions on divorce values. As noted by Voena (2015), marriage contracts are rare and
difficult to enforce so it seems reasonable to assume that spouses expect to follow government regulations in

the event of divorce.”

We assume that the female partner receives custody of the children population and the attached childcare
needs. She also receives an alimony y from the male partner which depends on the age structure of the

children population and on his labour market value at the time of divorce:

y=y(kwh) (4)

Note that the alimony does not depend on the female partner’s labour market value or past labour market

choices.

Her subsequent choice as to whether to buy childcare services or to produce them domestically is now
an individual choice, but she inherits the household taste for home childcare. The male partner inherits this
taste too, his utility will therefore be affected by her labour market choices for as long as there is a childcare
need for their children. He however does not participate in that choice. When individual utility is separable
in D, the decision of the male ex-partner will not be affected by that of the female ex-partner. Also, since
the alimony is set according to the male partner’s wage at the time of divorce, the dynamics of the male
labour market value cease to matter thereafter in the female decision problem. The two decision problems

are thus independent post divorce.

We also assume that remarriage and fertility hazards post-divorce are zero.
2.4.2 Retirement

Retirement occurs at age R for the household (both spouses have the same age) and the remaining life ex-

pectancy is denoted T'. Pension income is based on labour market values in the last period before retirement,

"The question of sharing the household’s assets is irrelevant in our model since we rule out savings.



with a replacement rate of p. The (constant) household budget between age R and age R+ T is thus:
Z =40 p- (wm,p-1 +wpR-1) (5)

We assume post-retirement divorce and fertility hazard to be zero, so that the only variations in the state

variables in retirement relate to the ageing of children under 16 at the time of retirement.

Similarly, for retired divorcees, the only source of variation in the two ex-spouses environment is the
ageing of the remaining children. The fraction of the male pension income allocated to the female ex-spouse

is included in the alimony specification (see section 4.1 for our specific assumptions).

2.5 Family decision making

We set our framework within the collective model literature and consider that the household decision making
consists in maximising a weighted sum of the two spouses’ asset values. The weight p is the relative bargaining
weight of the female partner in the household decision. Given values of the state variables, s (wages, age,
ages of the children), the household chooses x (labour supply, domestic times, consumption shares) in order

to maximise:
- Vin(s, @) + (1= p) - Vy(s, )
where p and 1 — p are the relative bargaining weights of the two spouses, V;, ¢ = m, f are the asset values

of both spouses (more formally defined in section 2.6).

The resulting values of this optimisation for both partners are denoted VM (u,s) and depend on the
Pareto weights. In addition to this, both partners value their marriage through a ‘love’ term e, which
captures the quality of the match. This term is common to both partners and is subject to shocks. Each
partner is content to stay in the marriage if it yields a valuation ViM (s, 1) + € that is greater than their

outside option. We will consider that outside options refer to divorce and are denoted V°(s).

We assume that divorce can be triggered unilaterally so this bargaining weight can be adjusted in the
event of one of the partners threatening to dissolve the marriage.® With unilateral divorce and forward-
looking agents we are in the presence of forward-looking constraints relating to the continuing participation
of both spouses in the marriage. Such optimisation problems can be represented as recursive contracts,
as developed by Marcet and Marimon (2017), whereby bargaining weights adjust whenever a participation
constraint binds and the Lagrange multiplier attached to it is non-zero. This yields a limited commitment
model as in Ligon et al. (2002) and Chiappori and Mazzocco (2014) where the partnership may survive after
an adverse shock leading to one of the parties desire to leave it through a renegotiation of the bargaining

weights.

Note that V.M (s, 1) is increasing in y and we can define 1%, (s, €) such that V. (s, uz (s, €))+e = V.2 (s) as
the bargaining weight that makes the male partner indifferent between divorce and staying in the marriage

with this bargaining power. Of course, there may be no value of u € (0,1) such that in this condition

8 As shown in Mazzocco (2007) and Voena (2015), when divorce is not an option or can only be legally initiated when both
spouses agree to it, bargaining weights are fixed over time. This is the full commitment model.



is satisfied, in which case the male partner prefers divorce even if he has all the bargaining power in the
marriage, i.e. g = 1. Similarly, we define 4} (s, €) such that VfM(s,u}Z(s,e)) +e= VfD(s), the bargaining
weight that makes the female partner indifferent between marriage and divorce (if it exists). Since VfM (s, )

is decreasing in u, a renegotiation triggered by the female partner will yield an decrease in p.

Formally, the dynamics of the Pareto weights can be summarised as follows:

ViM(st,pe—1)+ e > VE(sy)

pe = prg—1 if
VfM(Sthfl) +tea 2 VfD(St)

VA (st pe—1) + & < VP(si)

e = fhy, (8¢, €t) if
VM (s i (s0,€0)) e > VP (s0)

anlw(stvl’(‘}(shet)) +€75 Z Vn’?(st)
Mt = lf}(st,ét) if
VM (st, 1) + € < VP(st)

in other cases, divorce happens, with probability §(s;). Note that this probability does not depend on
Hi—1-

Both partners anticipate the above dynamics, which are endogenous in that current labour market choices
impact on the law of motion of some state variables (wages) which in turn impact on future values of the
bargaining power. This feedback effect plays a role in household decisions that we will discuss further in

section 2.7.

2.6 Summary and formalisation

We now turn to the formalisation of the model, including the various ingredients described above. We will
derive in turn the constraints, the laws of motion of state variables and the objective functions relating to
the optimisation problems of the married household, of divorced individuals and of retired households, either

married or divorced.

Constraints For the married household pre-retirement, the constraints are:
40 = 20-lmgy+ Ly + domg for g =m, f,
3
Cp + Cs + pcc - Zmax{CCk — (domy, + domy),0}

k=1
max{CCy} for g =m, f,

20(Wy, - Iy, +wiy - Img)

0 < domy

IN

A

dom,,, + domy max{CC}}. (6)

10



In retirement, they become:

40 = L4+ domy for g =m, f,
3
R = Cn+Cf+poc - Zmax{CCk — (dom,,, + domy),0}
k=1
0 <domy < max{CCy} for g=m,f,

domy, +domy < max{CCy}. (7)

where 2T is the household pension as defined in section 2.4.

For the male divorcee, the relevant constraints do not include childcare any more since he does not have

custody of the children:

40 = 20-Imy + Lo

20wy, - Iy, — y(kywE) = Cp. (8)

For the female divorcee, the amount of time devoted to childcare is still relevant:

40 = 20- lmf JrLf +d0mf
3
20wy -Imy +y(k,wh) = Cf +poc - z:rnaux{C’C’;€ —domy),0}
k=1
domy; < max{CC}. (9)
Laws of motion Denote s the vector of state variables:
s ={a,k, wm,wys}, (10)

Additional state variable yu. mm and S the set of possible values for this vector.

The ageing process of the household is deterministic (we rule out death hazards). The dynamics of
are exogenous and described by the transition matrix A¥ as explained in section 2.1. In both divorce and
retirement the fertility rate is zero so that the dynamics of x boil down to the ageing of the population of

existing children and are captured by a transition matrix AZL.

The dynamics of each wage quintile is endogenous as it depends on labour market choices and are
described by the transition matrices A" (Im) as described in section 2.3. Finally, the dynamics of the
bargaining power, as described in section 2.5, are also endogenous and depend on all other state variables
and on the labour market choice. In the empirical section we will discretise the set of values of p with a set
M so that its law of motion can be captured by a transition matrix too, denoted by A*(s,Im), where we

denote Im the vector of labour market choices: (Imy,,lmy).

Since we have assumed that the shocks to the various processes are independent, we can write the law of

11



motion of the vector of state variables (s, ) as the following products:

m((s' )]s, imy ) = @™ (k,5") - @™ (W, w), |Ime) - @ (wg, wl|lmy) - a (u, 1|5, Im)
w0 (s'|s,lm) = aK (k,K")-a%W (wm,w!, [lmy,)
77 (sIs,lm,) = af (k,x")-a" (wy, w}|lmy)
aft(s'|s) = ag (11)

where 7 denotes the transition probability within a married household pre retirement, 72 (respectively WJ’? )
the transition probabilities for divorced males (respectively females) before retirement and 7%t the transition

probabilities for all retired households and divorced individuals.

Optimisation As seen above the flow utilities for each partner are U, (Cy, Ly, D). In the first instance,
let us note that, given labour market choices, the decision regarding Cy, L, and dom, does not have any
future consequences. As a result, we can consider that this decision is made in the static framework where

the household maximises the weighted sum of instantaneous utilities:

U (Cyns Lo, D)+ (1 — 1) -Uy (Cy, Ly, D 12
oy o™ ( )+ (1 —p) U (Cy, Ly, D) (12)

given the choice Im, the value of the state variables s and the constraints seen above. The optimal level of

household instantaneous utility thus achieved is denoted U, (Im, s, ).

In retirement both partners cease participation in the labour market and the only remaining dynamics

relate to the ageing of children yet to reach the age of 16. The household asset value at retirement is thus:

R+T

VR (sr,1ur) = Un ((0,0), 5r, pr) + Z 5T IE [Z;fh ((0,0), 57, pr) |5771} (13)
T=R+1

Now turning to (discrete) labour market choices, recall from sections 2.3 and 2.5 that these choices
will have an impact on future periods through the hazard rates of wage progression and bargaining power
dynamics which depend on labour market status. The dynamic problem faced by household h is to choose

Im = (Imm,Imy) to maximise expected lifetime household utility:

R-1
Z;{h, (lmtv St, :uf) + Z /BTitE |:Z/~{h (lmTv Sty .u“r) |lm7-_1, Sr—1, ,LLT—l]
T=t+1
+ BRE[ViE (sg,pr) [lmp_1,8r—1, ftr—1] (14)

This yields an optimal labour market choice, l;n, and the household asset values defined as:

VM (s, 1) = pV (s, 1) + (1= ) VM (s, ) (15)

and satisfy the following Bellman equations since we use the Pareto weights as an additional state variable

and its law of motion described in section 2.5:°

VM (s, i) = Un (I s i) + 8+ B [V (01, s i, se, (16)

9As in Marcet and Marimon (2017), we are able to formalise household choices in this way after adding the co-state variable
e, the dynamics of which embody the forward-looking constraints that both partners are willing to stay in the marriage.
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All expectations are taken conditional on state variables and labour market choices in the previous period

since all processes are first-order Markov. Specifically:

E[Vh (577M7)|lm771;3‘r71aM771] = Z 7T((*ST;NT)'lm‘r*lyS‘rfla/J/Tfl) : (17)
(87,7 )ESTM

(5(57') [MT_l‘/Tf(ST) + (1 - /LT—l)VfD(ST)} + (1= 8(57))Va (57"/‘7'))

where the asset values in divorce, V.2 and VfD do not depend on the bargaining power at the time of divorce
since the post-divorce allocation is governed by regulations as set out in section 2.4 and can be expressed as
follows:

VgD(St) = Z:lg (lrrzg’t, St> + ﬂ ) |:‘/;]D(St+1)|ln7jg’t, St] (18)

for g = m, f and where Z:{g (Img, s) is the result of ex-spouse g maximising their instantaneous utility given

(Imyg, s) subject to the constraints (8) and (9):

Us (Imy,s) = max Uy(Cy, Ly, D)
Omf
Up, (IMy,8) = Up(Cpay Ly, D) (19)

and l’f;Lg are their optimal individual labour supply. Note that, given his labour supply, the male divorcee
does not have any remaining choice since C), and L,, are both dictated by his budget and time constraints

and D is determined by the female divorcee’s choice of domestic time domy.

2.7 Time inconsistency and inefficiency

The household collective decision-making unit is a hybrid of the preferences of the two partners. It thus has
changing preferences over time since Pareto weights may vary, even though the preferences of both partners
are constant. Today’s household is characterised by the composite preferences determined by p; and makes
choices in the anticipation that the future household will be guided by different preferences p;41 while today’s
choices have an impact on these preferences since labour market choices affect future labour market values,

which affect divorce outcomes in asymmetric ways and yield variations in bargaining power (in expectation).

Time inconsistency resides in the fact that Vn]y(St+1,/,Lt+1) and VfM(stH,,utH) are the results of the
optimisation problem solved by the household with preferences ji;41 whereas g - V.M (sp41, pey1) + [1 — pe] -
VfM (St+1, pe+1) is the valuation of this result by the household with preferences ;. Note that this is not the
object that will be maximised by the decision-making entity characterised by p:+1. Sally (2000) analyses
decision making in a context of a forward-looking agent and changing preferences. The agent (Ulysses) makes
choices today in the understanding of the impact of these choices on future preferences, and maximising his
welfare in terms of today’s preferences. Manipulating tomorrow’s individual (and preferences) to make
choices that are consistent with the preferences of today’s decision maker are one of the determinants of

today’s choices.

Within a marriage, these changing preferences are in the form of variations in the relative bargaining

power. Basu (2006) shows the interplay between household decisions and the balance of power within the
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household in a dynamic setting, where agents are forward looking and anticipate the dynamics of the nature
of the ’hybrid’, which leads to the possibility of Pareto inefficiencies. Lundberg and Pollak (2003) showed
that inefficient outcomes occur in marriages because spouses cannot commit not to exploit a bargaining

advantage arising in the future as a result of their partner’s investment in the marriage today.'°

In our framework, the source of inefficiency lies in the fact that any spouse cutting on labour market
participation to supply the public good by producing domestic childcare bears an expected loss in the event
of divorce which cannot be compensated for, since contracts between spouses within a marriage are difficult
to enforce. Indeed, divorce regulations do not usually allow for compensation for loss of labour market value.
We can thus be in a situation where Pareto improvements could be achieved if the working spouse could

borrow individually to transfer an asset to the spouse providing home-produced childcare.

3 Descriptive statistics

3.1 Data

The data we use comes from the British Household Panel Survey, which covers years from 1991 to 2008. We
restrict our attention to observations relating to households with two adults aged 20 to 70 and follow these
couples (married or cohabiting) from their entry into the survey if they are married in their first year of
observation or their first marriage if they enter the survey as ‘never married’ until their exit from the survey
or their divorce. We will use the ‘marriage’ denomination for both married and cohabiting couples. This
selection leaves us with 4,467 couples whom we follow for 1 to 18 years, 2,660 of these staying in the sample
for at least 6 years. The mean number of years in the sample is 8.22 years and we have 36,717 household-year

observations.

The survey provides detailed information on the number and ages of the children present in the household.
44% of observations relate to households with no children present (these may have had children who do not
live in the same residence anymore). Few households have three children or more (6.9% observations). The

summary statistics of our sample are shown in Table 1.

10Similar issues abound in the literature. Mazzocco (2007) rejects the full efficiency model with US data and finds evidence
of variations over time of the relative bargaining power of spouses. Duflo and Udry (2004) present evidence that expenditure
patterns in households in Ivory Coast are not consistent with a Pareto efficient allocation of household resources. Aura (2005)
discusses the impact of different divorce laws on consumption and saving of married couples that cannot commit. He focuses
on the fact that future behaviour is constrained by the outcome of future renegotiation process and that today’s choices affect
t