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Abstract

In this study, temporary parental leave (leave from work to take care of a sick child) is
viewed as a household public good, produced with time inputs of the parents as only
input. Assuming equal productivities in the production of temporary parental leave and
equal utility functions of the male and the female, we apply different household decision-
making processes to develop theoretical hypotheses that we test empirically. The
empirical estimations are performed using a grouped data logit model and show that the
decision making process of the spouses can be explained by a Stackelberg model with
male dominance. However, we find that a stronger threat-point of the female pushes the
intra household allocation of temporary parental leave towards greater sharing between
the spouses. In addition, we find that an increase in the ceiling of the temporary parental
leave insurance will further sharing of temporary parental leave in some families, while
reducing it in others.
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1.1 Introduction

The parental insurance system in Sweden is one of the most generous in the world and
one of few systems that applies the same rules for both mothers and fathers. The
insurance system allows mothers and fathers to take parental leave! and temporary
parental leave.” The temporary parental leave insurance compensates parents financially
when they have to be absent from work in order to take care of their sick children. As
with the parental leave insurance, the replacement rate is 80% of the SBI (see note one).
The temporary parental leave insurance covers parents of children 0-12 years old for up
to 60 days a year.® Both when it comes to parental and temporary parental leave, women
take the majority of the compensated days, but there is a large difference in the
distribution of compensated days between men and women in the case of the parental and
the temporary parental leave. During the nineties, women have taken on average 90 per
cent of the compensated days of parental leave, whereas the corresponding figure is 65
per cent for the compensated days of temporary parental leave. The gender equality is
thus much more prominent when it comes to the distribution of temporary parental leave,
in spite of the government’s efforts to incite fathers to take more parental leave.” A lot of
research concerning factors influencing the distribution of the parental leave and the
effects of parental leave on labour market outcomes has been undertaken.” Researchers
on the other hand have tended to neglect the temporary parental leave insurance. One
possible explanation for the temporary parental leave having a more equal gender
distribution than the parental leave might be that the former to a lesser extent than the

! Up to fifteen months at a replacement rate of 80 % of the sickness allowance based income from the time
of the birth until the child is eight years old. The sickness allowance based income (SBI) is an
approximation of the parent’s present yearly income, but has a lower limit of 9,200 and an upper limit of
273,000 Swedish crowns a year (Hedlund 1999).

2 All information about parental and temporary parental leave are taken from the homepage of the Swedish
insurance board (RFV):

http://statistik.rfv.se/servlet/page? pageid=1632& dad=portal30& schema=PORTAL30 (2003-09-05)

® In special cases, the insurance period can be extended with another 60 days and in cases of serious
ilinesses, parents of children in the ages 12 to 16 can be compensated through the insurance.

* For example, the so-called "daddy-month" was introduced in 1995 and extended to two months in 2002.
This law reserves at least two months of the total parental leave available per child to the father and was
passed to increase the proportion of parental leave taken by men (Ekberg et. al. 2003, ”"Nya Livet”, No. 2
2002).

® See e.g. Albrecht et al. (1999), Haas (1992), Nasman (1992), RFV (1993:3) and Sundstrém & Dufvander
(1998).
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latter is influenced by cultural and biological factors.® Thus, it is sometimes argued that
women, due to biological factors, on average have a higher productivity than men in

parental leave.

When it comes to temporary parental leave however, it seems reasonable to assume that
both parents will have equal productivities. Under this assumption, we will investigate
the factors influencing the decision making process behind the distribution of temporary

parental leave within the household.

The purpose of this paper is thus to analyse the process that determines the sharing of
temporary parental leave between the spouses. The study is motivated, firstly, by the
already mentioned lack of information regarding the sharing of temporary parental leave.
Secondly, we argue that the official goal of gender equality set up by the Swedish
government motivates the study. It is likely that knowledge about the process
determining the sharing of temporary parental leave can be applied to other intra
household decisions regarding the responsibilities connected with the rearing of
children.” If this indeed is the case, factors that generate a more equal distribution of
temporary parental leave between spouses are likely to also generate more equality as
regards the care of children in general.

The paper is outlined in the following manner: in section two we give a theoretical
introduction in which we describe a selection of models that aim to explain the amount of
time allocated to household and market work by the spouses. In section three we develop
the base model used in this study. In section four we investigate different models of the
household decision-making process and present testable hypotheses generated by these
models. Our data are presented in section five and our hypotheses are tested in section
six. In section seven, we introduce the concept of a threat-point and discuss its potential

® The most obvious biological factor that might influence the distribution of parental leave is the fact that
only mothers can breast-feed. A number of cultural factors might have influence, for example, women are
often seen as more suited to take care of babies and it is often thought that fathers find babies less
interesting than older children (see Ahrne & Roman 1997).

"We cannot be sure that this is really the case. However, it seems rather unlikely that the decision-making
process regarding the sharing of temporary parental leave should differ significantly from other decisions
regarding the sharing of responsibilities for taking care of children.



influence on sharing. Descriptive statistics on the variables thought to influence the
threat-point are given in section eight and the importance of the threat-point is
investigated empirically in section nine. In section ten, we investigate the importance of
the threat-point in different family types. Finally our conclusions are presented in section

eleven.

1.2 Theoretical Background

In most models that intend to explain the behaviour of households and household
members, it is assumed that Pareto efficient allocations will be reached. This can happen,
for example, through maximisation of a family utility function and division of family
resources by an altruistic head of the family (see Becker 1991), through a sharing-rule
determined by the market and unearned incomes of the household members (Chiappori
1992), through co-operative bargaining (Manser & Brown 1990, McElroy & Horney
1981) or even through repeated non-cooperative decision making (Lundberg & Pollack
1994).8 However, it is possible that efficient allocations are not reached within the
household. For example, a lot of individual decisions influencing family life are taken
before the household is formed. One important example is educational decisions. Konrad
& Lommerud (2000) point out that over-investment in education will occur if such
investments are made non-cooperatively, which is the case if the investments are made
before marriage. In addition, Lundberg & Pollack (2003) show that when a bargaining
outcome today influences future bargaining power, the possible equilibria may well be
inefficient. In addition, divorce legislation is relatively weak in Sweden (see note 14) and
approximately one third of all marriages end in divorce, so it is likely that spouses
calculate with the risk of being single later in life even if they are still members of a
family.® Therefore it is likely that spouses take their situation after a divorce into
consideration when they make their present decisions and that a lower utility (i.e.

inefficiency) today is accepted if it results in a sufficiently higher utility level in the

® In a repeated non-cooperative model, both Pareto optimal and non-optimal outcomes will be among the
possible equilibria (Lundberg & Pollack 1994).

° In Sweden, the wealthier spouse is (in general) not obliged to pay alimony to the poorer spouse after a
divorce. Child support (in general) has to be paid, the amount depending on the incomes and expenses of
the respective spouses and on the need of the child (Acker et al., 1992, Familjerdtt, 1999).



future after a possible divorce.’® Factors like these indicate that efficiency within

marriage may not always be reached.

In non-cooperative models of the family, equilibria need not be Pareto optimal, which
makes these models less restrictive than other family-models. However, relatively few
authors have used non-cooperative models of the family in the literature.* Lundberg &
Pollack (1994) compare a repeated non-cooperative model to a one-shot non-cooperative
model and conclude that corner solutions will be crucial for policy targeting in the latter.
Konrad & Lommerud (2000) use a two-stage model in which the decisions in the first
stage are taken non-cooperatively whereas decisions in the second stage are reached
through Nash bargaining with non-cooperation as fallback. Bolin (1997) and Beblo &
Robledo (2002) both develop and test Stackelberg models of the family, in which one
spouse is dominating and therefore gets to be the leader in the Stackelberg game. In this
study, our aim is to analyse what determines the sharing of temporary parental leave. In
order to do this, the compatibility of our data with different theoretical models is tested.

These models are developed in the following section.

1.3 Thebase mod€

In this study, temporary parental leave is viewed as a household public good, produced
with the time of the parents as only input and where the time inputs of the respective
spouses are perfect substitutes. We assume that both spouses want their sick children to
be taken care of, but that neither spouse wants to supply the time. Hence both spouses
will want to avoid taking temporary parental leave, i.e. we have a free-riding problem in
the model. Spouses are assumed to have equal productivities in temporary parental leave,
which means that comparative advantages will be given solely by the respective
productivities in market work, which in this study is assumed to be given by the spouses’
wages. The focus of our study is on how the production of temporary parental leave is

shared and not on the absolute amount produced.

19 Since it is likely that spouses calculate with the risk of being divorced later in life while they still are
married, we argue that the utility if divorced is a reasonable interpretation of the threat-point for Swedish
individuals in bargaining models.

1 See Lommerud (1997) for a more extensive overview.



In the model, utility stems from consumption of private income (i.e. indirect utility) and
from “consumption” of a household public good produced with the time of the spouses as
only inputs. The household public good is care for a sick child, which is assumed to be
equal to temporary parental leave. In our model, the spouses can allocate time either to
market- or to household work.'? We thus have the time constraint

Ti:hi—i_bi izm,f (1)

where T represents total time, 4 time spent on household production and 5 time spent in
market work. m and f represent the male and the female spouse. The income of the

respective spouses is given by

Y, =(T = h))w, + phw, (2)

where wages are exogenously given."® The second part of the income equation represents

the compensation from the temporary parental leave insurance. w, equals w; for wages up

to the ceiling in the insurance, and thereafter equals the ceiling. The proportion of the
income covered by the insurance is denoted p (at present 80 percent). Income generated
by market work is considered a private good. The utility functions for the male and the

female are assumed to be

Um = v(ym)+g(hm +hj)

_ 3)
U,= V(yf) +g(h, + hf)

12 For simplicity, we assume that all household production consists of producing temporary parental leave
and that there is no leisure. We will return to the (empirical) problems connected to the latter assumption in
section 5.1.

3 We disregard unearned income for two reasons. Firstly, unearned income will not affect the opportunity
cost of taking a day of temporary parental leave and will therefore probably have little effect on the sharing
between the spouses. Secondly, we do not have any empirical information on unearned income, which
means that any effects it might have on the distribution of temporary parental leave cannot be captured with
our data.



i.e. the utility functions of the spouses are separable. We assume that

vig'>0 @
v”’g” < O

i.e. the utility functions are strictly concave. Since both spouses are assumed to have the
same utility functions, all results from our model are due to the structure of the game and
not to differences in preferences. As can be seen from the utility functions, the spouses
have the same productivity in household work, whereas their productivities in market
work are determined by their respective wage. The person in the household with the
highest wage is thus assumed to have a comparative advantage in market work. The
utility functions together with the income equations show that production of the
household good results in a reduction of individual income and, consequently, a reduction
of individual utility. Therefore, both spouses will prefer to lay the production of the
public good on their partner. We now want to investigate how the spouses determine the
amount of temporary parental leave that is to be produced by the time inputs of the male

and the female spouse.

1.4 Predictionsfrom different models

Having established a "base-model” we can now develop this model in different
directions, depending on what assumptions we make about the decision making process
of the spouses and the sharing of intra household resources. We will here investigate
three particular cases, each generating an empirically testable hypothesis. We focus on
models that can be empirically distinguished from each other and that generate

hypotheses that are testable with our data.

141 Theunitary case

In the unitary model, a family utility function is maximised and resources are shared
between the family members. If we instead of assuming separable utility functions (as in
section 3) assume that the framework of the unitary model applies, i.e. we assume that the

family utility function takes the form



U=v(Y)+g(H) where H=h,+h, and Y=y, +y, (5)

In order to maximise family utility, the spouses will specialise in market or household
production in accordance with their respective comparative advantages.™* Since we have
assumed that comparative advantages are given only by the wage rate, this implies that
the spouse with the lowest wage has a comparative advantage in household work and
should therefore take all temporary parental leave. This generates the testable hypothesis:

Hypothesis 1. If the unitary model applies, the spouse with a comparative advantage in
market work will take no temporary parental leave. All temporary parental leave will be

taken by the spouse with the lowest wage, i.e.

Wy < Wy = hf>0,hm:0

Wr=> Wy :,>I’lf: 0 h,>0

1.4.2 The non-cooperative Cournot case

We now assume that the spouses have identical utility functions as described in section 3.
We assume that the spouses do not cooperate, but act independently to maximise
individual utility. Both spouses have perfect information about the other spouse’s
strategies. Under these conditions, each spouse chooses a contribution to the public good
in order to maximise his or her individual utility, taking the contribution of the other
spouse as given (i.e. Cournot behaviour). The solution to this model is obtained by

calculating the first order conditions of the spouses’ utility functions, i.e.”

ou, — , ,
ﬁf Vi(y)(=w, +wip)+g'=0 i=m,f (6)

By rearranging we get the expression

14 See Becker (1991), chapter 2.
15 This is the model of private provision of public goods, introduced by Bergstrom et al. (1986), applied to
our context. See also Ermisch (2003) for a family application of this model.
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We have assumed that comparative advantages are given by the wage rate. If wages are

equal, the budget restrictions y, = (T —h,)w, + ph,w, combined with the equality above

generates a second testable hypothesis:

Hypothesis 2: If the non-cooperative Cournot model applies both spouses will be
supplying equal amounts of time to the public good if there are no comparative

advantages, i.e.
Wr=Wwy = /’lf: hm16’17

1.4.3 The Stackelberg case

We now assume that the male spouse, for example for cultural reasons, has a first mover
advantage as regards the choice between household and market work. Therefore, each
time a child in the household gets sick, the male spouse first chooses his contribution to
the household public good (temporary parental leave). The female spouse thereafter
adjusts her contribution to the male's. The female takes the decision of the male as given

and therefore her first order conditions will, as in the non-cooperative model, be given by

oU -
— L =v(y,)(-w, +wrp) +g' =0 (8)
oh,

The second order derivatives of the female’s utility function are given by

18 If wages are equal, the rhs of (7) equals 1. In order for this to be true for the Ihs of the expression, the
derivatives of the spouses’ utility of income equations, have to be equal. For this to be true, their amounts
spent on household work have to be equal, since we have already assumed that this is the case for their
respective wages.

7 This is under the assumption that all time that is not spent on temporary parental leave is spent on market
work. This will not be true if, for example, one of the spouses works part time, but the other does not. We
will return to this problem in the discussion connected to the empirical estimations.
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By implicit derivation, the female’s reaction function is given by

ah i "
S £ <0 (11)
oh Vi(w, +wyp) +g"

m

It can be seen from the sign of the female’s reaction function that she will increase her
contribution to the public good if the male spouse lowers his contribution and vice versa.
Note that the reaction function in the non-cooperative Cournot case is zero. The

Stackelberg leader maximises the utility function
Un =v(ym) + g(hf(hm) + M) (12)

which leads to the first order condition

oh

= =v'(y,)=w, + W p) + g'(ah—f + 1] =0 (13)

oU
oh

m

If we again look at the special case of no comparative advantages, that is when w,, = wy,
by combining the male’s and the female’s first order conditions we find that

Oy V) 4 (14)
oh, Vv'(y,)



Since we have already stated that the reaction function on the left hand side is less than
zero, we know that this must also be true for the right hand side of (14). It follows that

VI(y,,)<V'(y,), which in turn implies that y,, > y,. Since we have assumed equal wages,

the female must supply less time to the market than the male in order for this statement to

be true. This generates our last hypothesis:

Hypothesis 3. If the Stackelberg model with male dominance applies the male will
contribute less to the public good than the female in the case of no comparative

advantages, i.e.

Wamwr = <y

In both the Cournot and the Stackelberg case we found that the compensation from the
temporary parental leave insurance does not influence sharing if wages are equal.
However, it is likely that this will not be the case in households with income differences

between the spouses. We will return to this in the empirical estimations.

15 Data

The dataset we use is a cross section from 1999 in which data from the Swedish
Insurance Board (Riksforsakringsverket) is combined with data from Statistics Sweden
(Statistiska Centralbyran). The data contains information about 3 percent of all Swedish
individuals less than 50 years of age, a total of almost 270,000 adult individuals in more
than 155,000 households. We have information on a number of socio-economic
background variables of the parents (education, yearly income, age, sector) and also
information on the number of children and data indicating the age of the youngest child
in the family (see table A1 for a complete list of all variables used in this study). Since
the aim of the study is to investigate the decision making process of the household that
determines the distribution of temporary parental leave, we exclude all households
without children under 12 and all single-parent households. For the same reason, the
entire household has been excluded if one of the household members had a missing value

for any of the explanatory variables, if the household had more than two adults, or if the



two adults in the household were of the same sex.® We have also excluded all self-
employed individuals from the sample. Our dependent variable, femshare, gives the
number of days of temporary parental leave taken by the woman as a share of the total
number of days taken by the household during the year. We are only interested in what
determines the sharing of temporary parental leave and, obviously, this cannot be
determined unless the household actually took some temporary parental leave. Therefore,
all households that have taken no parental leave at all during the year (almost 45% of the
households) were excluded from the sample. It should therefore be noted that our results
are valid only for those households that use the temporary parental leave insurance and
not for other households.”® Our final sample contains 68,832 individuals in 34,416

households.

1.5.1 Empirical problems

In the theoretical section we argued that there is a connection between the spouses’
hourly wages and the amount of temporary parental leave taken by each spouse.
However, the conclusions that we drew regarding the connection between wages and the
sharing of temporary parental leave were based on the assumption that all time that is not
spent on temporary parental leave is spent working on the market. Of course, this
assumption is not true. The untruthfulness of our assumption is not a problem as long as
both spouses within a household spend equal amounts of time working on the market,
since given that we control for their wages, their opportunity costs in terms of market
work forgone are equal. However, consider the case in which one spouse works part-time
and the other spouse does not. In this case, the spouse with the shortest working time will
have a lower opportunity cost of taking a day of temporary parental leave, in spite of
equal hourly wages. Since we do not have access to any information regarding the
working time of the individuals, or their hourly wages, we cannot estimate the

opportunity cost of a day of temporary parental leave (which we ideally would have

18 We do not have any information regarding whether the male and female are married or cohabiting. The
word “spouse” should therefore not be interpreted to mean that the male and the female are actually
married.

19 As was expected, there are fewer children, and the children are older in households that did not use the
insurance. There are nearly no differences in income and sector, whereas more individuals who did not use
the insurance are in the lowest and in the highest education categories, compared to individuals who did use
the insurance.



wanted). Therefore, we have decided to use the yearly income instead. Since the yearly
income is a function of both the number of hours worked and the hourly wage, we argue
that yearly income is a better proxy for the opportunity cost of taking a day of temporary
parental leave than is, for example, an estimated hourly wage for which working time is

not taken into consideration.

We have access to the spouses’ yearly market income, i.e. compensation from the social
insurances is not included. Although yearly income is endogenous to the utilization of
temporary parental leave (the more temporary parental leave you take, the lower your
yearly income gets), we argue that this endogeneity problem is not severe since the
income loss due to temporary parental leave is very small compared to yearly income in

most families.

1.6 Empirical method and testing of hypotheses

In this section we present the results from the testing of our three hypotheses, developed
in section 4. Since our dependent variable is a proportion, which ranges from zero to one,
we use a so-called grouped data logit model to estimate our equations.?’ The grouped
data model can be estimated using either a minimum chi-squared estimator (MCSE) or a
maximum likelihood estimator (MLE). We use the latter, since our data contains a
relatively large number of zeros and ones and the MCSE breaks down if any sample
proportions equal exactly zero or one (LIMDEP handles theses cases by subtracting or
adding a small amount to these observations). The log-likelihood function for the

grouped data binary choice model takes the form

InL=Yn{RInF(XB)+A-P)ft- F(X;A)] (15)

i=1

% |_IMDEP automatically recognizes grouped data. For more information, see the LIMDEP manual,
chapter E 15.2.3 and Greene (2003), chapter 21.



The only difference, compared to the normal binary case, is that we now estimate the
probability that the proportion P; equals one, instead of the probability that a binary

dependent variable equals one (see Greene 2003).

A problem with both the MCSE and the MLE is that they underestimate the variance of
the coefficients, resulting in very low standard errors. Therefore, some caution should be
taken when interpreting the results, as some variables that are reported as being

significant may in fact not be so. For more information, see Greene (2003).

1.6.1 Testingtheunitary model

Our first hypothesis concerns the unitary model. We want to investigate whether
comparative advantages determine the distribution of temporary parental leave, i.e.
whether one of the spouses specialises completely in market work. Since we have
assumed equal productivities in temporary parental leave, comparative advantages are
determined solely by the spouses’ respective wages. The spouse with the lower wage
should therefore, according to the unitary model, take all temporary parental leave.
Graph 1 shows the share of temporary parental leave taken by the female as a function of
the income differences between the spouses.



Graph 1. Share of temporary parental leave taken by the
woman as a function of income differences
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If the unitary model had applied, we would have expected a concentration of observations
in the upper right hand corner of the graph for income differences that are positive (i.e.
for families in which the female has the lower income and therefore takes all, or at least
most of the temporary parental leave) and a concentration of observations in the lower
left hand corner of the graph (for families in which the female has the higher income and
therefore takes no, or nearly no, temporary parental leave). It is evident that the pattern in
graph 1 does not support the unitary model. Therefore, we reject the hypothesis that the

unitary model explains the intra household sharing of temporary parental leave.

1.6.2 Testingthe Cournot model and the Stackelberg model

Hypotheses two and three predict that for equal wages, (incdiff = 0), the spouses should
take i) equal amounts of temporary parental leave if the Cournot model applies, and ii)
the male spouse should take less temporary parental leave than the female if the
Stackelberg model with male dominance applies. We start out by calculating the mean of

the variable femshare for households in which the income difference between the spouses



was less than 9,000 Swedish crowns a year.?* The share of temporary parental leave taken
by the female spouse is on average 61 per cent in these families, which is significantly
larger than 50 per cent.?? This result therefore favours the Stackelberg model. However,
in order to test hypotheses 2 and 3 more formally, we estimate a grouped logit model
with the share of temporary parental leave taken by the female as dependent variable and
the income difference of the spouses as only explanatory variable, i.e. we estimate the

model
Pr (femshare = 1 | incdiff) = A(a + B incdiff) (16)

The results of this estimation are given in table A2 (see the appendix). We are interested
in the special case of zero income differences. It turns out that the probability of the
female taking all temporary parental leave in this case is 0.378, i.e. the estimated value of
the constant term. In order to calculate the share of temporary parental leave taken by the
female when income differences are zero, we calculate the value of the cdf of the logistic

distribution for the constant term i.e.Z

0.378

A (0:378) = ¢

0.378
+e

~0.59 (17)

That is, if there are no income differences, the female takes 59 per cent of all temporary

parental leave taken by the household.? This result is significantly larger than 50 per

1 We decided to include more couples than only those who had exactly the same income when testing this
hypothesis. The amount 9,000 was picked since by choosing this number we can include approximately the
10 % of the households in the sample with the smallest income differences (3,634 observations).

22 In 22 households the income difference was exactly 0. In these families, women took on average 65 % of
all temporary parental leave.

2% We also estimated a probit model and found a constant term of 0.238. The corresponding value of the
normal cdf is 0.59, i.e. we find no differences between the models.

2 The estimated value of the coefficient is 0.37809285. The 99 per cent confidence interval lies between
0.3779193 and 0.3782663. Clearly, both of these values inserted in the logistic distribution yield values
larger than 0.50. Since the equal distribution, 0.50, predicted by the Cournot model is not included in the
confidence interval, we conclude that we can separate between the models empirically and that the
Stackelberg model cannot be rejected. However, as pointed out earlier, this confidence interval is likely to
be too narrow, due to the underestimation of the variance.



cent, so once again we reject the Cournot model and find support for the Stackelberg

model with male dominance.

1.7 Doesbargaining power influence sharing?

In the previous section we concluded that all models but the Stackelberg model could be
rejected, given our assumptions. Given that the male spouse is the Stackelberg leader, he
first gets to choose his contribution to the public good and the female spouse adjusts her
contribution to his. Since the time inputs of the spouses are perfect substitutes in the
production of temporary parental leave, and since we have assumed that own income is a
private good, one might ask why the male spouse should contribute to the public good at
all under these circumstances. The reason is that the utility of being a part of the
household must be larger than the utility in the so-called threat-point for both spouses,
otherwise the spouse who gets less utility within the household will want to divorce
(Ermisch 2003). Therefore, the extent to which the first mover advantage is exploited by
the male spouse will depend on the spouses’ respective threat-points. We assume that the
threat-point utility is given by the utility after a divorce and we denote this utility by U;""
where i = m,f. At least the threat-point utility must be obtained for both spouses for the
household not to be dissolved. Factors thought to influence the threat-point utility, i.e. the

utility of the individual spouse after a possible divorce, are assumed to be given by

UiTP:v(y:(ai’ei’si’yi))+g(Hi(n’ac)) (18)

i.e. we assume that the utility level after a divorce is a function of future income, y;*,
which in turn is a function of the age, a;, the education level, ¢;, the labour market sector,
s;, and the current income, y; of individual 7. In addition, the utility level after a divorce is
assumed to be a function of g(H;), i.e. the utility from temporary parental leave, which
now has to be produced solely by the individual. The demand for temporary parental
leave is assumed to be a function of », the number of children, and «., the age of the
youngest child. We will now investigate whether the threat-points of the spouses, or what
we will refer to as their bargaining power, has any influence on the sharing of temporary
parental leave. Factors that positively influence the utility after a divorce increases the



threat-point and, consequently, strengthens the bargaining power of the individual spouse
while still within the relationship.

We expect that having a higher education will have a positive effect on future income and
will therefore improve the threat-point utility of spouse i. Therefore, having a higher
education will improve the bargaining power of the spouse and will consequently have a
negative effect on the share of temporary parental leave taken by spouse i. Age is seen as
a proxy for labour market experience and is therefore expected to improve the threat-
point, and is consequently expected to have the same impact as education. Regarding
labour market sector, we expect working in a private sector to have a positive influence
on a spouse’s bargaining power as regards the sharing of temporary parental leave. We
define individuals working in private and public companies and government
administration as working in the private sector, and individuals working in the county
council and municipality sectors as working in the public sector. Although government
administration is in fact a public sector, we believe that the employees in this sector have
more in common as regards the situation at work with the privately employed than with
the publicly employed, hence this division. We believe that individuals working in the
public sectors are less likely to be “punished” for being absent due to temporary parental
leave compared to individuals working in the private sector, the reason being that taking
temporary parental leave is probably perceived as less deviant behaviour in public sectors
since the majority of workers are women. Secondly, profits do not have to be made in
these sectors. Therefore, working in the private sector can be expected to have a negative
influence on the spouse’s propensity to take temporary parental leave.

The effect of income is problematic since it is a variable factor and, especially for women
who often work part time while they are part of a couple, it can be argued that the income
level today does not contain very much information about the individual’s utility level
after a divorce. This might be true, but in spite of this we argue that an individual’s
present income contains information on his or her motivation and experience. Therefore,
present income is expected to have a positive effect on future income and thereby a
positive effect on the threat-point of the individual.



As was seen from the theoretical section, when wages are equal, the ceiling in the
temporary parental leave insurance has no influence on the sharing of temporary parental
leave. However, when wages are not equal, this may not be the case. Therefore, we have
included variables indicating whether only the male, only the female, or both spouses
have incomes above the ceiling of the temporary parental leave insurance. We argue that
if both spouses have incomes below the ceiling, they have the same proportional loss of
taking temporary parental leave, and therefore any effects related to income should be
captured by the variable indicating income differences. However, if only one of the
spouses has an income above the ceiling, the spouses’ respective losses from taking
temporary parental leave are no longer proportional and should therefore influence the
sharing of temporary parental leave. If both spouses have incomes above the ceiling, the
relative loss from taking temporary parental leave will depend on income differences.
Due to the ceiling in the insurance, the higher the income, the higher the costs of taking
temporary parental leave. Meyer (2005) shows a strong correlation between higher
income and higher (absolute) utilization of temporary parental leave for women. The

question is therefore what happens to sharing when both spouses have high incomes.

We further argue that when trying to estimate the influence of bargaining power on the
sharing of temporary parental leave it is not the absolute levels of the different factors
assumed to influence the threat-point utility per se that determine the sharing of
temporary parental leave, but rather the relative bargaining power of the respective
spouses within the household. Therefore, we include differences in age, education and
income between the spouses rather than individual levels of these factors, in our
specification. For labour market sector, we have divided the households into four
categories depending on whether both spouses work in a private sector, both work in a
public sector or one of them works in either sector (the reference category being families
in which the female works in a public sector and the male in a private sector). For
education, we include both differences between the spouses and the level of education for

the female. We include the level of education to control for differences in type of job



within sector and for the fact that the effect of differences in education might vary
depending on what level these differences are on.

The last argument in the threat-point utility function, g(H;), works as a proxy for the
production of the public good that the respective spouses will have to undertake in the
case of a divorce. The more children the spouses have, and the younger the children are,

the higher will the expected time input for the public good be.?

1.8 Descriptive statisticsrelated to bargaining power

It is evident from table A1 that women on average take more temporary parental leave
than men (femshare is larger than 0.5 which would have been the equal distribution).
Women have on average a higher education level than men, even though more men than
women have the highest education level. In spite of the on average higher female
education level, women’s yearly income is, on average, almost 100,000 Swedish crowns
lower than men’s. One possible explanation is that women are more frequently employed
in the public sectors (sectors 3 and 4), in which wages usually are lower, and that they on
average are slightly younger than their spouses. In addition, women are more likely to

work part-time than men.

In graph 2, we show how the share of temporary parental leave taken by the woman
varies with the family’s total utilization of temporary parental leave. As we can see,
sharing seems to increase (i.e. the share taken by the female decreases) initially as the
number of days increases, but this effect quickly disappears. Thus, graph 2 does not

support either increased specialization or increased sharing as utilization increases.

% The demand for temporary parental leave is usually highest when the child is between 2-6 years old.
(RFV 2001:12)



Graph 2. Sharing as a function of total family utilization.
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In graph 3, we show how sharing varies with differences in sector and education. Note
that the scale does not start at zero.

Graph 3. Sharing as a function of sector differences and education differences.
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We can see that sector differences indeed influence the sharing of temporary parental
leave. If the female works in the private sector and the male in the public sector, i.e. the
untraditional division, spouses share the most. If the traditional pattern applies, the
female takes the largest share. We can also see that the female takes a smaller part of the
total amount of temporary parental leave if she has the highest education level, compared

to when the male has the highest education level.



In graph 4, we show how sharing depends on the ceiling in the temporary parental leave

insurance.

Graph 4. Sharing as a function of the ceiling in the insurance.
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It can be seen that couples share more when only the female has an income above the
ceiling and share less when only the male has an income above the ceiling. This was
expected, since the price of taking temporary parental leave obviously is much higher for
the person whose income is above the ceiling, compared to the person whose income is

not so.

Lastly, in graph 5, we show how sharing varies with the number of children and the age

of the youngest child.
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Graph 5. Sharing as a function of the number of children and the age of the youngest
child
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Sharing seems to increase with the number of children and in families with five children,

the male actually takes more temporary parental leave than the female. It should be noted
though, that very few families have more than four children and consequently the values
in the last two bars are based on very few observations. The share of temporary parental
leave taken by the female seems to increase as the age of the youngest child increases.
One reason might be that parents with older children usually are older themselves, and it
may be the case that older couples have a more traditional intra household division of
labour.

1.9 Empirical resultson the effects of bargaining power on sharing

Since we have concluded that a Stackelberg model with male dominance best describes
the intra-household sharing of temporary parental leave, we now want to investigate
whether a better bargaining position of the female moves the distribution of temporary
parental leave in the direction of greater equality. Therefore, we include the factors
assumed to influence the utility after a possible divorce in the model, i.e. the future
income and future demand for temporary parental leave. Since we do not have access to
future income, or to the future demand of temporary parental leave, we instead include
the variables that these are assumed to be functions of (as described in section 7) in our

estimation.
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We also include the variable hnetto, indicating the total number of days of temporary
parental leave taken by the spouses. The reason for including this variable is that the
expected future loss from taking temporary parental leave can be expected to increase
with the absolute number of days of leave taken, the intuition being that most employers
probably will not object if an employee is absent for one or two days a year (due to
temporary parental leave) whereas extended, or more frequent, periods of absence might
be viewed more negatively. Therefore, we might expect that the share of temporary
parental leave taken by the woman is negatively influenced by this variable. An
alternative hypothesis might be that spouses with children who are sick often specialize
to a larger extent than other spouses. If this is the case, we would most likely see a
positive effect on the share of days taken by the woman. Again, we estimate a grouped
logit model with the share of temporary parental leave taken by the woman as dependent
variable.”® The results of the estimation are given in table A3 in the appendix. It is the
effects on the probability that the female takes all temporary parental leave that are
estimated in our model. However, when discussing our results we will do this in terms of
sharing, i.e. a variable that has a negative effect on the probability that the female takes

all temporary parental leave is said to have a positive effect on sharing and vice versa.

As can be seen from the table, couples who have more children share more, whereas
couples who have older children share less. One possible explanation for the former
result might be that families in which the male spouse is more interested in taking care of
the children also have more children. Since the number of days of temporary parental
leave decreases with the age of the youngest child, there are also fewer days to share,
which might explain the latter result. When controlling for differences in education, the
share of temporary parental leave taken by the female increases with her education level.
However, if she has a higher education level than the male, this increases sharing. If the
male has the highest education level, sharing is reduced. We therefore conclude that
having a higher education level than one’s spouse has a positive effect on an individual’s

bargaining power.

%8 For comparison, we also estimated a grouped probit model. The estimated marginal effects did not differ
between the two models.



All sector-difference categories have a positive effect on sharing compared to the case
when the female works in a public sector and the male works in a private sector.
Therefore, we conclude that families with this “traditional” sector-pattern are the most
unequal as regards the sharing of temporary parental leave. Families with the
“untraditional” sector-pattern, i.e. where the female works in a private sector and the
male works in a public sector are the most equal in this respect. Families in which both
spouses work in a public sector come “in between” the traditional and the untraditional
family types. Lastly, families in which both spouses work in a private sector do not differ
significantly from families with the “traditional”” sector-pattern.

When only the male spouse has an income above the ceiling in the temporary parental
leave insurance, we see a negative effect on the sharing of temporary parental leave,
compared to families in which both spouses have incomes that fall below the ceiling.
However, when only the female has an income above the ceiling, the spouses share more.
From this we conclude that being the only person in the household with an income above
the ceiling has a positive influence on that person’s bargaining power. The variable
indicating that both spouses have incomes above the ceiling has a negative effect on
sharing, i.e. the female takes a larger share when this is the case. The female absolute
utilization of temporary parental leave increases with own income. This result is in line
with Meyer (2005) where it is shown that that the female’s utilization increases with own

income.

As the total number of days of temporary parental leave increases, spouses share more (as
can be seen from the negative coefficient of the variable Anetto). We interpret this as
evidence for increased motivation for the female to bargain in households with children
who are often sick. However, this effect is very small.

To summarize, spouses share temporary parental leave more when the male works in a
public sector and the female works in a private sector, or if both work in a public sector.
Income differences have a negative effect on sharing if the male has the highest income,



but a positive effect on sharing if the female has the highest income. The results
presented in table A3 support the “hypothesis” outlined in section 7. We therefore
conclude that bargaining power indeed influences the sharing of temporary parental

leave.

1.10 Predicted sharing by “family type”

However, one might ask what happens with our hypotheses outlined in the theoretical
section of this paper, i.e. what happens to the male spouse’s first mover advantage when
we include the factors thought to determine the future wage, i.e. relative bargaining
power, in the model? In order to investigate to which extent the threat-point influences
the sharing of the spouses, we have calculated the predicted sharing for the family with
equal expected future wages (i.e. no differences in the threat-point), the “average” family,
the family in which the female can be expected to have a stronger bargaining power
(“female strong”), and the family where the male can be expected to have a stronger
bargaining power (“male strong”). The variables thought not to influence bargaining
power (hnetto, children, youngest) are held at their means. We assume that spouses with
the same socio-economic characteristics have the same expected future wage. However,
we are aware that this may not be the case, since the effect of, for example, being of a
certain age may very well have different effects for men and women. Unfortunately, we
have no better way of approximating equal future wages. For the “average” family we
have calculated predicted sharing for families with the characteristics that are most
common in our sample. For the last two family types, we have chosen the categories that
we believe indicate a strong bargaining power for the male and female respectively. For
age differences and income differences in these family types we use the mean for all
males (females) who have an income / age that is higher than their partner’s. In table 1,
this information is summarized and the predicted share taken by the female for each

family type is reported.



Table 1. Summary of the family types used for calculating predicted sharing.

Family type Characteristics Predicted share
taken by the female
Equal future wage Lower secondary education 58.6

Same education

Both in private sector

No income difference

No age difference

No incomes above the ceiling

Average Higher secondary education 59.2
Same education

Both in private sector
Income difference = 100,33
Age difference = 2.11

No incomes above ceiling

Female strong >3 years of university 48.0
Female highest education
Untraditional sectors

Income difference = - 58,6
Age difference = - 2.76
Female’s income above ceiling

Male strong Elementary schooling 66.3
Male highest education
Traditional sector

Income difference = 127,9
Age difference = 3.80
Male’s income above ceiling

The predicted share taken by the female in different family types shows that relative
bargaining strength indeed seems to matter. For families with the same expected future
wage, we find that the female takes almost 60 per cent of all temporary parental leave, i.e.
the Stackelberg model cannot be rejected. For the average family type and for families in
which the male has a stronger bargaining power, we find the same results: the
Stackelberg model cannot be rejected. However, if the female is stronger, we can reject
the Stackelberg hypothesis. This can be seen as evidence for the first-mover advantage
being erased when the female’s bargaining power is strong enough. Although this is an
interesting result, it is hardly one of any importance, since there exists only one single
family in our sample with these characteristics (and then we have only specified that the




female has to have a higher income and age than her spouse, not how much higher).”
Thus, table 1 shows that the relative strength of the spouses indeed matters for the
utilization of temporary parental leave. The stronger the male’s bargaining power, the
less sharing takes place within the household. It is noteworthy, that when the female has a
strong bargaining power compared to her husband, the spouses take approximately equal
amounts of temporary parental leave, whereas when the male has the stronger bargaining
power, the female takes a larger share.®® We therefore conclude that inequality in the
sharing of temporary parental leave works through two different channels: Firstly, the
male seems to have some sort of advantage, cultural or otherwise, that lets him take a
smaller share of temporary parental leave (this is what we have called Stackelberg
leadership). Secondly, due to the differences in socio-economic characteristics of men
and women, women take a larger share of temporary parental leave (this is what we have
called differences in bargaining power). We do not know whether women choose their
socio-economic characteristics so as to enable them to take more care of the children, or
if they have to take care of the children (for cultural reasons) and are therefore forced to

socio-economic characteristics that make them weaker than their spouses.

1.11 Conclusion

Our aim in this paper has been to investigate the decision making process determining the
intra household sharing of temporary parental leave. By modelling the decision to take
temporary parental leave by the spouses and by applying different assumptions regarding
the decision making process we generated three testable hypotheses. When testing these
hypotheses empirically we were able to reject the unitary model and the non-cooperative
Cournot-model. We could not reject the Stackelberg model with male dominance
empirically and therefore concluded that this model best explains our data.

In a next step, in order to test whether the bargaining power of the spouses had any

influence on the decision making process regarding the sharing of temporary parental

2" |f we drop the age restriction (since age differences are not significant in our estimation), the number of
families increases to twelve.

%8 \We also calculated predicted sharing if the female had the stronger bargaining power and income and age
differences were the same as when the male is stronger (-2.11 and -100,33 respectively). This did not
change predicted sharing (rounded off to one decimal).



leave, we included differences between the spouses in factors expected to influence the
threat-point, i.e. the utility level after a divorce. These factors had the expected empirical
results, which led us to conclude that the bargaining power of the spouses indeed

influences the sharing of temporary parental leave.

Finally we also calculated the expected share taken by the female for four different
family types and found that the first-mover advantage of the male spouse was erased if
the female had a stronger bargaining power on all accounts. However, since this rarely

happens in practice, this result is of a more theoretical interest.

The Stackelberg leadership of the male indicates that the woman still has the main
responsibility for the children in a household. However, the male seems to be more prone
to share the temporary parental leave when he works in a public sector.” Both of these
results indicate that cultural factors, both within the family and on the labour market,
have a strong influence on the sharing of temporary parental leave (and probably on other
intra-household decisions as well). Such factors are difficult to influence through policy,
but the passing of the so-called daddy month law that reserves at least two months of the
parental leave to the father might be an attempt at such influence.

One often suggested solution to the problem of inequality regarding parental leave is to
increase the income ceiling in the parental insurance (i.e. for both temporary parental
leave and parental leave). We saw that the ceiling in the insurance indeed influences the
sharing of temporary parental leave: spouses share more if only the female has an income
above it and less if both spouses or (in particular) only the male spouse has an income
above it. Therefore, increasing the ceiling would have an influence in the direction of
greater equality in families in which only the male spouse has an income above the
ceiling (approximately 32 per cent of the families in our sample). For example, by
increasing the ceiling to 300,000 crowns, about 27 per cent of the men who are now

above the ceiling would fall below it in these families. However, in families in which

2 Of course it might be the case that men who are more “family oriented” choose to work in the public
sectors, i.e. we cannot determine in which way the causality goes.



only the female has an income above the ceiling, the same increase in the ceiling would
reduce the number of families in which only the female has an income above the ceiling
with 45 per cent. In addition, by increasing the ceiling in the temporary parental leave
insurance, families in which both spouses previously had incomes above the ceiling will
change into families in which this is only the case for one of them. Since men in general
have higher incomes than women, the person with the income above the ceiling (after an
increase) will in most cases be the male.*® Consequently, by increasing the ceiling in the
temporary parental leave insurance, one increases sharing in some families (where the
male previously was the only person with an income above the ceiling, but now has an
income below it) but reduces it in others (where previously no one had an income above
the ceiling, but now only the male does, alternatively, where previously the female had an
income above the ceiling, but now no one does). However, since the number of families
in which an increase in the ceiling of the temporary parental leave insurance has a
positive effect on sharing is larger than the number of families in which sharing is
reduced, an increase in the ceiling is likely to have an aggregated positive effect on the

sharing of temporary parental leave.

%0 There were 1,527 families in which both incomes were above 273,000 and 958 families in which both
incomes where above 300,000. Of the 569 families that changed status, 69 per cent were turned in to
families in which only the male had an income above the ceiling, in 16 per cent of the cases only the female
had an income above the ceiling and in 15 per cent of the cases both had incomes below 300,000.
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1.13 Appendix

Table Al. Descriptive Statistics
Variable  Definition Mean (std. dv.)

Men Women Total Sample
Femshare  Share of days taken by the female 0.62 (0.39) 0.62 (0.39) 0.62 (0.39)
Hnetto Total number of days taken in household 10.25 (11.1) 10.25 (11.1) 10.25 (11.1)
Educationl [ if elementary 0.15 (0.35) 0.095 (0.29) 0.12 (0.33)
Education2 [ if lower secondary 0.41 (0.49) 0.40 (0.49) 0.40 (0.49)
Education3 [ if higher secondary 0.12 (0.32) 0.15 (0.35) 0.13 (0.34)
Educationd [ if <3 years of university 0.17 (0.37) 0.21 (0.41) 0.19 (0.39)
Education5 [ if >3 years of university or PhD 0.16 (0.36) 0.15 (0.36) 0.15 (0.36)
Educdiffl [ if female highest education 0.14 (0.35) 0.14 (0.35) 0.14 (0.35)
Educdiff2 [ if same education (+/- one level) 0.76 (0.43) 0.76 (0.43) 0.76 (0.43)
Educdiff3 1 if male highest education 0.10 (0.30) 0.10 (0.30) 0.10 (0.30)
Sectorl 1 if private company (private) 0.76 (0.42) 0.43 (0.49) 0.60 (0.49)
Sector2 1 if government administration (private) 0.059 (0.24) 0.04 (0.20) 0.05 (0.22)
Sector3 1 if municipality (public) 0.080 (0.27) 0.37 (0.48) 0.23 (0.42)
Sector4 1 if county council (landsting) (public) 0.027 (0.16) 0.11 (0.32) 0.069 (0.25)
Sectorb 1 if public company (private) 0.069 (0.25) 0.044 (0.20) 0.056 (0.23)
Secdiffl 1 if male in public & female in private sector. 0.034 (0.18) 0.034 (0.18) 0.034 (0.18)
Secdiff2 1 if both spouses in public sector. 0.073 (0.26) 0.073 (0.26) 0.073 (0.26)
Secdiff3 1 if both spouses in private sector. 0.48 (0.50) 0.48 (0.50) 0.48 (0.50)
Secdiff4 1 if female in public & male in private sector. 0.41 (0.49) 0.41 (0.49) 0.41 (0.49)
Ind_inc Individual income (thousands, $1 = 7sek) 277 (150) 178 (68.9) 227 (125)
Incdiff Male inc - Female inc (thousands) 100.33 (149.05) 100.33 (149.05) 100.33 (149.05)
Age Individual age (vears) 375 (5.5) 35.4 (5.2) 36.5 (5.5)
Agediff Male age — Female age (years) 2.16 (3.60) 2.16 (3.60) 2.16 (3.60)
Fem_over [ ifonly female above ceiling in tpl insurance 0.023 (0.15) 0.023 (0.15) 0.023 (0.15)
Male_over [ if only male above ceiling in tpl insurance  0.32 (0.47) 0.32 (0.47) 0.32 (0.47)
Both_over 1 if both spouses above ceiling in tpl ins. 0.044 (0.21) 0.044 (0.21) 0.044 (0.21)
Children  Number of children <12 years 1.95 (0.73) 1.95 (0.73) 1.95 (0.73)
Youngest  Age of youngest child (years) 4.85 (3.16) 4.84 (3.16) 4.84 (3.16)
N 34,416 34,416 68,832




Table A2. Grouped logit estimates of the probability that the female takes

all temporary parental leave.
Variable Coefficient Marginal effect
Constant 0.378 (0.014)*** 0.089 (0.003)***
Incdiff 0.998D73(0.875D*)*** | 0.236D" (0.206D*)***
Observations 34,416
Log-Likelihood -22,839

Standard errors in parentheses *significant at 10%, **significant at 5%, ***significant at 1%.



Table A3.

Grouped logit estimates of the probability that the female takes

all temporary parental leave

Variable Coefficient Marginal effect
Constant 0.230 (0.060)*** 0.054 (0.014)***
Children -0.102 (0.016)*** -0.024 (0.004)***
Youngest 0.065 (0.004)*** 0.015 (0.001)***
Education2 0.156 (0.040)*** 0.037 (0.009)***
Education3 0.166 (0.047)*** 0.038 (0.011)***
Education4 0.121 (0.049)*** 0.049 (0.011)***
Education5 0.261 (0.052)*** 0.060 (0.012)***
Educdiffl -0.087 (0.038)** -0.021 (0.009)**
Educdiff3 0.090 (0.041)** 0.021 (0.009)**
Secdiffl -0.187 (0.063)*** -0.045 (0.015)***
Secdiff2 -0.123 (0.046)*** -0.029 (0.011)***
Secdiff3 -0.037 (0.025) -0.008 (0.006)
Agediff 0.002 (0.003) 0.000 (0.001)
Incdiff 0.222D7 (0.993D*)** | 0.523D™ (0.234D™)
Fem_over -0.273 (0.077)*** -0.066 (0.019)***
Male_over 0.328 (0.031)*** 0.076 (0.007)***
Both_over 0.155 (0.060)*** 0.036 (0.014)***
Hnetto -0.012 (0.001)*** -0.003 (0.000)***

Observations
Log-Likelihood

34,416
-22,426.01

Standard errors in parentheses *significant at 10%, **significant at 5%, ***significant at 1%.
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