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Abstract

We study a setting where anti-discrimination legislation gives rise to adverse
selection in the labor market. Firms rely on nonlinear compensation contracts to
screen workers who differ in their family/career orientation. This results in a la-
bor market equilibrium where career-oriented workers are offered an inefficiently
low duration of parental leave. In addition, family-oriented workers are offered
lower wages as compared to their equally skilled career-oriented counterparts. We
demonstrate the usefulness of mandatory parental leave rules in mitigating the
distortion in the labor market and derive conditions under which a Pareto im-
provement is possible. We also characterize the optimal parental leave policy and
highlight the possibility for parental leave legislation to eliminate the wage penalty
of family-oriented workers by supporting pooling employment contracts.
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1 Introduction

There is a growing empirical literature documenting wage penalties associated with
parenthood. Workers who take a large share of responsibility for the caring of children
tend to have less job experience, greater career discontinuity and shorter work hours,
resulting in worse labor market outcomes as compared to workers who take a smaller
share of this responsibility. In most countries it is primarily women who are absent
from work for reasons relating to the care of their children. However, even though
there are much fewer men who take substantial amounts of parental leave, the fathers
who do take parental leave are likely to suffer even greater penalties than women given
pre-existing gender-norms regarding the division of child care.1

Since women are responsible for the lions’ share of the time spent on child care by
parents, the empirical literature has mostly focused on the labor market penalties as-
sociated with motherhood. For women in the US, each additional child is associated,
on average, with a wage penalty of around 5%. Interestingly, these penalties persist
even after controlling for workplace factors and education (Waldfogel 1997, Budig and
England 2001). Moreover, motherhood is regarded as one of the most important fac-
tors explaining gender-differences in labor market outcomes. Bertrand et al. (2010)
followed Chicago MBA graduates during the years after graduation and analyzed the
dynamics of gender-differences in earnings. They find that male and female MBAs
have nearly identical labor incomes at the outset of their careers but then diverge the
years following graduation due to differences in career interruptions and growing gen-
der differences in weekly hours worked. While their study focuses on workers in the
corporate and financial sector, they also present suggestive evidence using data from
the Harvard and Beyond (H&B) project showing that female MBAs appear to have a
more difficult time combining career and family than do, for example, female physi-
cians.2 The importance of the relationship between work flexibility and compensation
has also been stressed by Goldin (2014), who finds that work flexibility is particularly
costly for employers in the top of the job distribution.

In a recent paper, Stantcheva (2014) recognizes the importance of hard work as
a way for employees to favorably influence the perceptions of their employers and
thereby be eligible for a higher compensation. Stantcheva considers a setting where
firms do not observe the productivity of workers and thereby have to rely on screen-
ing through nonlinear compensation contracts. While Stantcheva focuses on the de-

1For example, Albrecht et al. (2003) and Albrecht et al. (2015) find evidence that the negative effect
of total parental leave on earnings in Sweden is even stronger for fathers than for mothers.

2Further evidence on the relationship between child-related absences and labor market outcomes
is presented by Angelov et al. (2016). They find that 15 years after the first child has been born, the
male-female gender gap increases by 10 percentage points, an effect they attribute to mothers’ career
interruptions in direct proximity to childbirth and to their long-term continuing responsibilities for child
rearing e.g., by working part-time.
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sign of optimal redistributive taxation, she also mentions the potential interaction be-
tween government regulatory policies and adverse selection/screening by firms. In
particular, she notes that the nature of anti-discriminatory policies will impact the de-
gree of adverse selection in the labor market and uses motherhood to exemplify her
point. Stantcheva writes, ”If direct discrimination against [women with children] is
prevented as is the case in many countries firms will have to indirectly screen through
the labour contract. They might then offer a menu of contracts: a low-paying, part-
time contract with shorter hours and more maternity leave, likely to be taken up by
working mothers, and a high-paying, full-time contract with overtime bonuses, late-
afternoon and week-end meetings, and little parental leave, likely to be taken up by
workers without small children.” (p. 1319).

In this paper we present a theoretical model that captures the nonlinear relationship
between compensation and flexibility that seems to be prevalent in the labor market.
Our interest does not lie in the relationship between workplace flexibility and gender-
equality, but rather in the wage penalties faced by both male and female workers who
prefer flexible work contracts. Importantly, we are interested in the structure of labor
contracts and the market inefficiencies that arise in the presence of anti-discrimination
legislation that prevents firms from discriminating between workers based on vari-
ables (such as gender, age, or martial status) that would indicate workers’ preferences
for flexible working arrangements .

We focus on a particular aspect of workplace flexibility, namely, parental leave. For
our purposes, parental leave will refer to the legal framework regulating the extent to
which firms must grant their employees child-related absences from work. The most
basic form of parental leave refers to the time parents are permitted to take off work
in order to take care of a newborn child, but in many countries, parental leave extends
beyond the care of infants, to encompass different aspects of workplace flexibility, such
as allowing parents to take time off work to take care of an older child, or to take care
of a sick child.3

3There are large differences across countries in terms of the generosity of parental leave. The United
States is a country with one of the least generous systems. The vast majority of states in the US provide
no paid parental leave at all and the extent to which labor contracts offer flexibility with respect to child-
related absences is largely a decision made by employers. Parental leave in Europe, and especially in
the Nordic countries is significantly more generous. According to the Parental Leave Directive of the
European Union (2010/18/EU) parental leave allowances in EU countries must be at least four months
for each parent. A country with one of the worlds’ most generous systems is Sweden where each parent
has the legal right to be absent from work until the child is 18 months old. In total, Swedish parents are
entitled to 480 days of paid parental leave. In case the family does not exhaust the full 480 days within
the first 18 months of becoming a parent, any remaining days can be saved, and used for parental leave
spells up until the child is 8 years old. There is also a special rule which allows parents to take time off
work to take care of a sick child. In fact, parents have the right to take up to 120 days off work per year
for each sick child under the age of 12 in the household (and in special cases age 16). Thus, parental
leave in Sweden extends far beyond the care of infants. In addition, parents in Sweden have the right to
work 75% out of the normal working hours until the child is 8 years old (in Sweden a full-time worker
spends on average 40 hours per week on the job).
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Our model captures the segmentation of the labor market into different ”tracks”
that differ in terms of the possibilities offered to combine work and family life. We
envision firms offering (i) family-oriented jobs that offer greater flexibility with respect
to child-related absences from work but a lower compensation, and, (ii) career-oriented
jobs that demand longer work hours but offer a higher compensation.4

We consider the realistic case where firms are not allowed to offer distinct contracts
to different types of workers due to anti-discrimination legislation, implying that all
workers choose from the same set of contracts. In this case firms behave as if they
were operating under asymmetric information allowing us to employ tools developed
in the seminal paper by Rothschild and Stiglitz (1976). In order to support a separating
equilibrium, firms engage in profit maximization subject to an incentive-compatibility
constraint that ensures that workers self-select into jobs appropriate with their type, as
reflected by workers’ family/career-orientation.5 We proceed to show that the result-
ing labor market equilibrium is inefficient. In order to separate between the family-
and career-oriented workers, the latter are offered a duration of parental leave lower
than the efficient level.

Our contribution consists of two parts. First, we demonstrate that a system of
mandatory parental leave can mitigate the distortion in the labor market and deliver a
Pareto improvement.6 Second, we derive the optimal welfare maximizing policy and
show that mandatory parental leave may serve to eliminate the parenthood penalty
through the implementation of a pooling equilibrium where different types of workers
are offered the same labor contract.7

The details of our model are as follows. Firms offer bi-dimensional employment
contracts that differ in terms of renumeration and the generosity of parental leave.
Workers differ in their career/family-orientation, captured by the variation in the like-
lihood of using parental leave, which may reflect heterogeneity in preferences and/or
nurturing capacities. Workers who have a higher likelihood of using parental leave
are considered less productive from the perspective of the firm due to their greater
expected workplace absence. If firms could, based on observable characteristics (such
as, for instance, gender, age, marital status, number of dependent children), identify

4This segmentation of the labor market is consistent with the ideas in Gibbons and Murphy (1992).
5In this paper we focus on a screening model, however one could derive similar conclusions in a

signaling model of work commitment.
6In this paper we focus on a novel role for a mandatory parental leave rule to correct an inefficiency

that arises due to the nature of information transmission in the labor market. There are of course many
other different possible reasons why the government would like to enact mandatory parental leave
rules. The government might choose to intervene to internalize externalities associated with fertility and
demographic composition, or with extended parental time with children at home; or, the government
might chose to intervene on equity grounds, as a means to promote re-distributive goals, notably, to
support gender equality. See also Summers (1989) for a discussion of the normative justification for
enacting mandatory benefits.

7The possibility for maternal leave to reduce wage differences between mothers and non-mothers
has previously been emphasized by Waldfogel (1998).
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those workers who have a higher likelihood of being absent from the firm, those work-
ers would, in a perfectly competitive labor market, be offered a contract with a lower
compensation. However, if firms are not allowed to offer different contracts to workers
who differ in their career/family-orientation due to anti-discrimination legislation, a
distortion arises which is identical to the one due to adverse selection in models with
asymmetric information. Thus, in the presence of anti-discrimination legislation firms
have to offer one set of contracts that all workers are free to choose from, that is, they
behave as if they were operating under asymmetric information, allowing us to use the
Rothschild and Stiglitz (1976) equilibrium concept.

In this equilibrium, a market inefficiency arises as, in order to support a separat-
ing equilibrium, contracts offered to career-oriented workers must be distorted. In
order to separate between career-oriented and family-oriented workers (who have dif-
ferent expected productivity from the perspective of the firm), career-oriented work-
ers will be offered labor contracts with a high compensation but an inefficiently low
amount of parental leave. Our central contribution is to show that enacting a manda-
tory parental leave rule, which dictates a minimum level of parental leave that all la-
bor contracts must comply with, may increase labor market efficiency. A mandatory
parental leave rule allows to mitigate the distortion in the market equilibrium by in-
creasing the parental leave (and the utility) of career-oriented workers without affect-
ing the parental leave generosity associated with contracts offered to family-oriented
workers; at the same time, it enables to compensate the family-oriented workers for
the resulting information rent that arises when contracts intended for career-oriented
workers are made more generous with respect to parental leave (thereby maintaining
incentive-compatibility).

We provide a characterization of the conditions under which a parental leave re-
form leads to a Pareto improvement and argue that recent trends in fertility rates and
labor market participation strengthen the case for government intervention on effi-
ciency grounds. We also discuss the generality of our findings and in particular the
role of paid vs unpaid parental leave.

In addition to characterizing the efficiency-enhancing role of introducing a manda-
tory parental leave rule, we also analyze the socially optimal level of parental leave that
maximizes a weighted average of the utilities derived by career- and family-oriented
workers. We demonstrate that the optimal duration of parental leave increases with re-
spect to the weight assigned to family-oriented workers in the social welfare function.
Furthermore, we show that, when this weight is high enough, the social optimum is
given by a pooling contract where all workers are offered the same level of compen-
sation (and the same duration of parental leave). This implies that the parenthood
penalty is fully eliminated.

The paper is organized as follows. In section 2 we outline our model and present
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the efficient laissez-faire allocation, where firms are allowed to discriminate in the la-
bor market. In that section, we also present the anti-discrimination case which gives
rise to adverse selection and which we use as our benchmark for our subsequent anal-
ysis. In section 3 we show how the government can achieve a Pareto-improvement by
implementing a mandatory parental leave rule. Section 4 presents some comparative
statics results, discusses existence of the labor market equilibrium, and presents a nu-
merical example. This section also discusses the issue of paid parental leave and the
connection to nonlinear income taxation. Section 5 characterizes the socially optimal
parental leave policy, allowing for arbitrary welfare weights on the different types of
workers. In that section, we also discuss the optimality of separating versus pooling
equilibria from the perspective of social welfare maximization. Finally, section 6 offers
concluding remarks.

2 Model

We consider a simple labor market with two types of workers, indexed by i = 1, 2,
whose respective measures are given by 0 < gi < 1, i = 1, 2. The total population
mass is normalized to unity. Individuals are equally skilled in the labor market but are
assumed to differ with respect to their likelihood of taking up parental leave which we
denote by pi where we assume p2 > p1 > 0. By focusing on agents that are equally
skilled, we focus on the adverse selection problem that occurs in a particular segment
of the labor market as firms attempt to screen equally skilled workers who differ in
their career/family-orientation through the use of nonlinear compensation schemes.

The differences in p can either be attributed to variation in preferences, or reflect
differences in ability to rear children/nurturing capacity (see Cigno 2011).

The utility function of a type i-worker is given by:

Ui(ci, ai) = ci + piv(ai), (1)

where c denotes consumption and a denotes the duration of parental leave associated
with having a child. The function v is assumed to be strictly increasing and strictly
concave. The term piv(ai) is the expected utility derived from parental leave. Parental
leave contributes positively to utility based on the notion that there is a leisure compo-
nent in parental leave or simply that parents enjoy spending time with their children.8

The output per unit of time (the marginal product of labor) and the time endow-

8Notice that we make several simplifying assumptions. We assume that there is no labor-leisure
choice in the standard sense. A worker who does not take parental leave will spend her entire time
endowment working. This is without loss of generality. The quasi-linear specification is invoked for
tractability. All our qualitative results remain robust to assuming instead a strictly concave utility from
consumption. Moreover, all our qualitative results remain unscathed with endogenous fertility.
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ment of each agent are each normalized to unity. We assume a perfectly competitive
labor market implying that the market wage rate (per unit of time allocated to work)
is given by unity, remunerating each worker according to her marginal product. How-
ever, as we explain below, workers will be differentially productive from the perspec-
tive of the firm as they differ in their probability of child-related absences from work.

We consider the following type of labor contract. Each firm offers a bundle (y, a)

where y denotes total compensation and a reflects the generosity of parental leave asso-
ciated with the labor contract. We think of a labor contract offering a higher a as being
associated with a longer total duration of parental leave. An equivalent interpretation
would be that the contract offers a greater flexibility with respect to child-related ab-
sences from work. Workers will choose between less demanding jobs that allow for
more time with the family but a lower compensation and more demanding jobs that
offer less family time but with a higher compensation.

The quantity pa is the expected duration of parental leave for a p-type worker.
Thus, although workers produce the same output per unit of time spent at the firm,
the higher p is, the lower is the expected output from the worker.9

The differences between workers are reflected in the labor market segmentation be-
tween less demanding (’part-time’) and more demanding (’full-time’) jobs. The former
give more flexibility with respect to child-related absences accompanied by modest
compensation, and are chosen by family-oriented workers (type 2), whereas the lat-
ter offer less flexibility but higher compensation, and are chosen by career-oriented
workers (type 1). Even though we do not present a formal model of family decision-
making, assuming that the primary earner is always career-oriented and has a fixed
level of income, one may also interpret our model as focusing on the career/family
trade-off faced by the secondary earner.

Free entry implies that firms may only choose contracts that yield zero profits. A
firm offering a contract to a type-i worker must satisfy

yi = 1 � piai (2)

where piai is the expected time worker i will be away from work.
Due to anti-discrimination legislation, firms cannot condition contracts on p or on

observable variables that are correlated with p (such as age, marital status or the num-
ber of dependent children). This gives rise to a distortion which is identical to the one
that arises due to adverse selection in the presence of asymmetric information. Before
turning to the adverse-selection case, we briefly describe the efficient laissez-faire labor

9The formulation that we use is very tractable since it allows us to use the same parameter p to
capture both the fundamental career-family trade-off manifested in the different orientation of agents
towards parental leave and that individuals with different p will have different productivity from the
perspective of the firm.
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market equilibrium that arises in the absence of anti-discrimination legislation.

2.1 Laissez-faire efficient equilibrium

If firms were able to discriminate based on p, each worker would be offered a distinct
contract that maximizes the utility in (1) subject to the budget constraint (2) resulting
in an efficient labor market equilibrium.

The optimal contract for a type-i worker satisfies the familiar tangency condition
given by:

1
piv0 (ai)

=
1
pi () 1 = v0

⇣

ai
⌘

(3)

The optimal contract is given by the solution to the system of two equations: the zero
profit condition (budget constraint) in (2) and the MRS condition in (3). The optimum
for type i = 1, 2 is illustrated graphically in figure 1. Point A represents the contract
offered to type-2 workers and point B represents the contract offered to type-1 workers.
Note that because of the heterogeneity in p, agents have differently sloped budget- and
indifference curves in the (c, a)-space.

Figure 1: Efficient equilibrium. Point A illustrates the efficient contract offered to type-
2 workers and point B represents the efficient contract offered to type-1 workers.

Type 2 

1

1

α

A B

c

ZP1

ZP2
Type 1

Straightforward full differentiation of the system of equations given by (2) and (3)
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with respect to p, noting that c = y in the absence of any taxes or tranfers, yields the
following comparative statics: c1 > c2, a1 = a2 and p2a2 > p1a1.

In the next subsection we demonstrate that anti-discrimination legislation gives rise
to adverse selection and an inefficient labor market equilibrium.

2.2 Equilibrium with anti-discrimination legislation

We turn now to analyze the case when firms are not allowed to offer separate contracts
due to anti-discrimination legislation. As we will show below, the resulting equilib-
rium in the presence of anti-discrimination rules is similar to the equilibrium analyzed
in the seminal paper by Rothschild and Stiglitz (RS) (1976) in the presence of asymmet-
ric information. The crucial observation is that, in the presence of anti-discrimination
legislation, firms behave as if they did not observe workers’ types. From now on, we
will refer to this as our benchmark equilibrium. Notice that we choose as our bench-
mark the equilibrium with anti-discrimination legislation rather than the efficient lais-
sez faire allocation.

The RS equilibrium is defined by a set of labor contracts satisfying two properties:
(i) firms make non-negative profits on each contract; and, (ii) there is no other potential
contract that would yield non-negative profits if offered (in addition to the equilibrium
set of contracts).

We focus on the separating equilibrium, which is illustrated in figure 2, along with
the efficient equilibrium (where discrimination is allowed) described in the previous
section. Notice that under the RS regime, as is well-known from Rothschild and Stiglitz
(1976), a pooling equilibrium does not exist due to the potential for ‘cream-skimming’.
A separating equilibrium exists as long as the pooling line (i.e. the zero-profit line that
would be relevant to firms hiring both types of workers), represented by the dashed
line in figure 2, lies below the indifference curve of type-1 workers (as is the case in the
figure). The issue of the existence of a separating equilibrium is discussed in the end
of this section and further explored in section 4.

Notice that when the efficient contracts from section 2.1 (points A and B in the fig-
ure) are offered to both types of workers, both workers will prefer the contract intended
for type-1 workers (point B in the figure). The pooling contract that would result when
both workers pick the contract intended for type-1 would clearly yield negative profits
to the firm (the point B lies above the zero profit line associated with pooling equilib-
rium allocations, given by c = 1 � a Â gipi). Hence, we conclude that this cannot be
an equilibrium.

The separating equilibrium will maintain the efficient contract depicted by point A,
which would still be offered to type-2 workers in the presence of anti-discrimination
legislation. However, type-1 workers must be offered the contract depicted by point

9



Figure 2: Equilibrium in the presence of anti-discrimination legislation (benchmark).
Type-2 workers are still offered their efficient contract A, whereas type-1 workers, due
to the presence of the binding incentive constraint, must be offered contract C rather
than the efficient contract B.

1

1

α

A B

C

c

ZP1

ZP2
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C in the figure, which lies on the intersection of the indifference curve of type-2 going
though point A and the zero profit curve, associated with type-1 workers. Rather than
maximizing the utility of type-1 worker subject to the zero profit condition (as happens
in the efficient case), the new contract, C, maximizes the utility of type-1 subject to both
the zero profit condition and the binding incentive constraint of type-2 workers, ensur-
ing that type-2 workers would be indifferent between choosing point A and mimicking
type-1 by choosing point C. The latter binding incentive constraint, that arises due to
the presence of anti-discrimination legislation, is the source of inefficiency. Notice that
the indifference curve of type-1 intersects (rather than being tangent to) the zero profit
curve associated with type-1 workers. Thus, the resulting allocation implies that type-
1 workers will work more hours, and correspondingly obtain a higher compensation,
than under the laissez-faire equilibrium, yielding them a lower level of utility.10

For later purposes, we accompany the informal graphical illustration of this bench-
mark equilibrium with a formal definition:

Definition 1. The labor market equilibrium in the presence of anti-discrimination legislation is
given by the bundles (c1⇤, a1⇤) and (c2⇤, a2⇤) associated, correspondingly, with type 1 and type
2 workers, where c1⇤, a1⇤, c2⇤, a2⇤ solve the two zero profit conditions ci⇤ = 1� piai⇤, i = 1, 2,
the condition 1 = v0(a2⇤) (the requirement that the bundle of type 2 is undistorted) and the
condition c2⇤+p2v(a2⇤) = c1⇤+p2v(a1⇤) (the requirement that type 2 is indifferent between
choosing her bundle and mimicking by choosing the bundle of type 1).

Before turning to examine the potential efficiency enhancing role of government
intervention we briefly discuss the issue of existence of a separating equilibrium and
potential alternative equilibrium concepts.

2.2.1 Existence of a separating equilibrium

Recalling the definition of the RS equilibrium, one needs to rule out the possibility for a
firm to offer a labor contract (in addition to the equilibrium set of contracts) that would
yield non-negative profits. One possible scenario for a firm is to offer a separating con-
tract that would be attractive for one type of workers only. However, this would be
infeasible, as by construction, the separating equilibrium contracts maximize the util-
ity of each type of worker subject to her respective binding budget constraint and (for
type 1 workers) a binding incentive compatibility constraint associated with type-2
workers. Another possible scenario for a firm is to offer a pooling contract that would
be attractive for both types of workers. As the indifference curve of type-1 worker is

10To see this formally, note that under full information, by virtue of condition (3), the allocation of
type 1 workers satisfies v0

�

a1� = 1 whereas in the presence of asymmetric information the allocation of
type-1 workers is distorted, implying that v0

�

a1� > 1. The result then follows by the strict concavity of
v.
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steeper than that of her type-2 counterpart at the separating type-1 bundle, a pooling
allocation would be attractive for both types of workers if-and-only-if it would be at-
tractive for type-1 workers. Thus, to rule out a profitable pooling offer, the zero-profit
line associated with pooling equilibrium allocations (illustrated by the dashed line in
figure 2) has to lie below the indifference curve of type-1 workers going through their
separating equilibrium allocation. Formally, to ensure existence, we henceforth make
the following assumption:

Assumption 1.

max
a

1 � a Â gipi + p1v(a) < c1⇤ + p1v(a1⇤),

where (c1⇤, a1⇤) denotes the type-1 bundle associated with the separating benchmark equilib-
rium.

Assumption 1 implies that type-1 workers strictly prefer their separating equilib-
rium contract to any pooling contract that yields zero profits.

2.2.2 Alternative equilibrium concepts

In this paper we focus on the RS equilibrium concept. A subsequent literature has
challenged the negative prediction of RS, suggesting modified equilibrium concepts
that may eliminate the market failure and hence give rise to second-best Pareto effi-
cient allocations. One such notable example is the Miyazaki-Wilson-Spence (MWS)
equilibrium [following Miyazaki (1977), Wilson (1977) and Spence (1978)]. The crucial
difference between the two equilibrium concepts is in the degree of cross-subsidization
across types that derives in equilibrium given the permissible forms of contracts that
can be signed between the firms and the workers. Under the RS equilibrium concept
each contract offered in equilibrium has to break even separately; under the alterna-
tive MWS equilibrium concept, instead, firms break even on their overall portfolio of
contracts. Under the MWS concept, full cross subsidization is allowed and hence the
resulting equilibrium is second-best Pareto efficient. As we wish to explore the role
of government intervention in correcting the market failure associated with adverse
selection, we need as our benchmark setting a framework which allows for less than
full cross subsidization. For tractability we adopt the RS equilibrium concept.

3 Equilibrium with Parental Leave

The key question we wish to examine is whether the government can use its avail-
able policy tools to correct the market failure present in the benchmark equilibrium

12



and thereby alleviate the adverse effects on labor market efficiency caused by anti-
discrimination legislation.11 We will focus on the potential efficiency-enhancing role
played by a binding parental leave rule. Thus we assume the government sets a bind-
ing mandatory parental leave rule, denoted by ā. That is, in equilibrium the following
condition has to hold: ai

� ā; i = 1, 2.
The benchmark equilibrium analyzed in the previous section is illustrated as points

A and C in figure 3. We recall two properties of the benchmark equilibrium: (i)
the incentive constraint of type-2 agents is binding (in order to maintain incentive-
compatibility type 1 workers have to be offered the point C rather than the efficient
contract B) and (ii) the contract offered to type-2 agents is efficient. These two proper-

Figure 3: Equilibrium with parental leave. The contract depicted by point C in the
figure is no longer feasible due to the presence of the parental leave rule.

1

1

α

A B

C

y

ZP1
ZP2

D
α

E

ties of the benchmark equilibrium carry over to the equilibrium with parental leave.
The reason the incentive constraint of type-2 workers binds in the benchmark equi-

librium is that, otherwise, firms could derive positive profits by offering contracts
that would be attractive to type-1 workers only, by reducing work hours (increasing
parental leave) and lowering the compensation. These types of profitable deviations

11Note that, due to the resulting adverse selection, the equilibrium allocation is clearly first-best ineffi-
cient. The question we turn to address is, however, whether this allocation is also second-best inefficient
in light of anti-discrimination legislation and the policy tools available to the government.
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are clearly not constrained by the presence of a parental leave rule.
The reason type-2 workers will obtain their efficient allocation is that, otherwise,

firms can raise the utility of type-2 workers thereby creating a slack in the incentive-
constraint. This would contradict property (i) above. As type-1 workers work longer
hours than their type-2 counterparts in the benchmark equilibrium (a2 > a1), it follows
that the parental leave rule will be slack for type-2 workers in equilibrium.

In figure 3 we have illustrated the introduction of a binding parental leave rule
a = a that renders the point C infeasible (since it does not comply with the parental
leave rule) but does not constrain the efficient contract offered to type 2 (point A).
What is the equilibrium contract offered to type-1 workers in the presence of a binding
parental leave rule? The fundamental difference between the benchmark allocation
and the allocation arising in the presence of a parental leave rule is the following. In
the benchmark regime, the allocation of type 1 worker is given by the intersection of
the indifference curve of type 2 worker (going through her equilibrium allocation) and
the zero profit line associated with firms hiring type-1 workers (point C in figure 3). In
contrast, the allocation in a regime with a (binding) parental leave rule in place, is given
by the intersection of the indifference curve of type 2 (going through her equilibrium
allocation) and the parental leave rule line a = ā. This is illustrated by point D in figure
3.

Notice that since the parental leave rule is binding by assumption, the equilibrium
contract offered to type 1 workers gives rise to positive profits for firms hiring type 1
workers. This is illustrated in figure 3 by virtue of the fact that point D lies below the
zero profit line ZP1. The reason the contract offered to type-1 workers lies below their
associated zero-profit line derives from the fact that the indifference curve associated
with type-1 workers is steeper than that associated with their type-2 counterparts.

Notice that type 1 workers are made worse off when offered point D associated with
the parental leave equilibrium as compared to being offered point C in the benchmark
equilibrium. This is illustrated in the figure by the fact that the associated indifference
curve going through point D lies below the indifference curve going through point C.
However, since firms hiring type-1 workers derive positive profits in the presence of
the parental leave rule, the government can tax these profits and rebate them back to
agents in a lump-sum manner. If the size of the lump-sum grant is sufficiently large so
as to bring the utility of type-1 agents to weakly exceed the benchmark level, a Pareto
improvement is achieved (since type 2 agents would trivially be made strictly better
off as compared to the benchmark equilibrium for any positive lump-sum transfer). To
illustrate this graphically, notice that the lump-sum grant that is given to both types of
workers implies an outward shift of the indifference curves of the two types of agents
(going through points A and D). A Pareto improvement is achieved if the outward
shift in the indifference curve of type 1 (going through point D) is sufficiently large so
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that the new indifference curve lies to the right of the indifference curve going through
point C.

The possibility to obtain a Pareto improvement in the manner described above is
proved formally in appendix A. Below we present a heuristic proof of this result using
an intuitive argument. The idea is to start from the benchmark equilibrium, shifting
the contract associated with type-1 workers along the zero profit line ZP1 in the di-
rection of the efficient contract while compensating type-2 workers for the resulting
information rent.

The argument proceeds as follows. Suppose we shift the contract offered to type
1 agent along the zero profit line ZP1 in the direction of the efficient contract (such
as moving from point C to point E in figure 3). This shift would clearly make type-1
workers better off relative to the benchmark equilibrium. However, the point E would
clearly not be incentive compatible. Type-2 workers would derive an information rent
from such a shift since a more generous parental leave, reflected by a higher value
of a, is valued more highly by type-2 workers who have a higher likelihood of using
parental leave than their type-1 counterparts. This will lead to a violation of the type-2
agents’ incentive constraint. Thus, to maintain the separating equilibrium incentive-
compatible, type-2 workers need to be compensated for the resulting information rent.
In order to keep the government’s budget balanced, this compensation needs to be
financed by some levy on type-1 workers. The government must, therefore, supple-
ment the downwards shift in the work hours of type-1 workers with some form of
cross subsidization from type-1 to type-2 workers. Clearly, this cross-subsidization
increases the utility of type-2 workers beyond the benchmark level. To attain a Pareto-
improvement, the utility of type-1 workers must therefore (weakly) exceed the bench-
mark level; namely, the (efficiency) gain from decreasing the work-hours of type-1
agents must outweigh the cost of compensating type-2 workers for the resulting infor-
mation rent.

Let the profits associated with the contract offered to type-1 workers be denoted by
s > 0. Suppose that the government levies a confiscatory tax on the pure profits of
firms hiring type-1 workers. Total tax revenues associated with this tax are given by
g1s > 0.

Assume further that these tax revenues are rebated back to agents in a lump-sum
manner. As the population is normalized to unity, this (universal) lump-sum transfer
is also equal to g1s. Below we formally define the separating equilibrium associated
with a parental leave rule, supplemented by pure profits taxation and a (universal)
lump-sum transfer.
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Definition 2. The separating equilibrium associated with a parental leave rule, supplemented
by pure profits taxation and a (universal) lump-sum transfer is given by the contracts (1 �

p1a � s⇤, a) and (y2(s⇤), a2(s⇤)) where s⇤ is the solution to:

y2(s) + g1s + p2v
⇣

a2 (s)
⌘

= 1 � p1a � s + g1s + p2v (a) , (4)

and

{y2 (s) , a2 (s)} = argmax
y2,a2

y2 + g1s + p2v
⇣

a2
⌘

s.t. y2 = 1 � p2a2 (5)

In the above definition (5) states that type 2 workers receive their efficient contract
along the zero-profit line y2 = 1 � p2a2, given the lump-sum transfer g1s whereas
(4) states that the incentive constraint of type 2-workers is binding given the binding
parental leave rule and the lump-sum transfer g1s.

Notice that the net income on the right hand side of (4) is equal to the output pro-
duced by type-1 agents, namely 1 � p1a (when restricted by the parental leave rule a),
minus the pure profits s plus the lump-sum transfer g1s.

By virtue of the quasi-linear specification, a2(s) = a2⇤, hence condition (4) simpli-
fies to

1 � p2a2⇤ + g1s + p2v(a2⇤) = 1 � p1a � g2s + p2v (a) . (6)

In addition to the simplified condition given in (6), to ensure the existence of an equi-
librium associated with the parental leave rule, type-1 workers have to weakly prefer
their separating equilibrium allocation to any pooling contract that yields zero profits.
Formally, the following condition has to hold:

max
a>a

1 � a Â gipi + g1s + p1v(a)  1 � p1a � g2s + p1v (a) .

Notice that this condition is implied through continuity by assumption 1, provided
that the degree of cross-subsidization induced by imposing the binding parental leave
rule is sufficiently small.

It is straightforward to verify that by setting a binding parental leave rule, a1⇤ <

a  a2⇤, there exists a unique value of s > 0 that solves condition (6). To see this
first notice that when the parental leave rule is non-binding, namely a = a1⇤, then
s = 0, by construction of the benchmark equilibrium. Further notice that ∂

∂a [1� p1a +

p2v (a)] > 0, for all a1⇤ < a  a2⇤, by virtue of the strict concavity of v and as v0(a2⇤) =

1 and p2 > p1. Thus, by setting a binding parental leave rule, namely a1⇤ < a  a2⇤,
the RHS of condition (6) will be larger than the LHS for s = 0. Finally notice that by
setting s = (p2

� p1)a/g2 > 0 the LHS of condition (6) will be larger than the RHS, as
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1 � p2a2⇤ + g1s + p2v(a2⇤) > 1 � p2a + p2v (a). Thus, by invoking the intermediate
value theorem, continuity implies that there exists some 0 < s < (p2

� p1)a/g2 that
solves condition (6). As the RHS is strictly decreasing in s and the LHS is strictly
increasing in s, the solution is unique.

To sum up, imposing a binding parental leave rule, supplemented with pure prof-
its taxation and a universal lump-sum transfer, provides exactly those features that
are required to (potentially) achieve a Pareto improvement; namely, (i) a reduction in
the work hours of type-1 workers which mitigates the distortion that arises due to
anti-discrimination legislation, and, (ii) cross-subsidization between type-1 and type-2
workers that enables to compensate type-2 workers for the resulting information rent.

We turn next to characterize the necessary and sufficient conditions for such a com-
posite policy reform to attain a Pareto improvement.

Proposition 1. A Pareto improvement exists if-and-only-if

g2/g1 <
[v0

�

a1⇤�
� 1]

v0 (a1⇤) (p2/p1
� 1)

,

where ai⇤, i = 1, 2, are associated with the separating benchmark equilibrium.

Proof See appendix A. ⇤

The above proposition highlights that when the extent of induced cross-subsidization
is small (g2 is small) and/or the adverse selection distortion is large (a1⇤ is small) the
case for parental leave becomes stronger. The effect of differences in p on the above
condition is generally ambiguous. We discuss this in detail in section 4.1.

The proof of the above proposition and all subsequent formal arguments are rele-
gated to appendix A. Here we provide an intuitive informal derivation (heuristic proof)
of the proposition using a perturbation argument.

We start out by noting that the contract offered to type-1 workers lies on the zero-
profit line associated with firms hiring these workers. That is, the following condition
is satisfied:

dy1/da1 = �p1.

Moreover, at the benchmark separating equilibrium, agents of type 1 work more than
the efficient amount of labor. This implies that their marginal willingness to pay for an
increased a is larger than p1:

MWP1
a = p1v0

⇣

a1⇤
⌘

> p1.

Suppose that agents of type 1 are offered a compensated increase in a (compensated in
the sense that their utility is kept unchanged via a proper reduction in consumption)
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and the firm gets p1 in order to keep its zero-profit condition satisfied. Due to the
distortion associated with the benchmark equilibrium allocation the government can
collect from agents of type 1 an amount given by:

T1 = p1
h

v0
⇣

a1⇤
⌘

� 1
i

> 0.

Given that the proportion of agents of type 1 is g1, the revenue collected from agents
of type 1 can then be used to finance a per-capita transfer to agents of type 2, which,
assuming balanced budget, is given by:

T2 =
g1

g2 T1 =
g1

g2 p1
h

v0
⇣

a1⇤
⌘

� 1
i

.

For a mimicking type 2 agent, choosing the contract of type 1, utility is raised by:

⇣

p2
� p1

⌘

v0
⇣

a1⇤
⌘

> 0, (7)

where the term measures the difference in the marginal willingness to pay for an in-
crease in a between type 2 mimickers and a type 1 agents, and reflects an information
rent. For a non-mimicking type 2 agent, choosing the contract associated with her type,
utility is raised by:

T2 =
g1

g2 T1 =
g1

g2 p1
h

v0
⇣

a1⇤
⌘

� 1
i

> 0. (8)

Comparing (7) and (8), following some re-arrangements, it follows that mimicking by
agents of type 2 will be discouraged when the following condition is satisfied:

g2/g1 <
[v0

�

a1⇤�
� 1]

v0 (a1⇤) (p2/p1
� 1)

. (9)

The condition given in (9) replicates that stated in the proposition.
Notice that when condition (9) holds, the suggested policy reform, comprised of a

compensated increase in a1 supplemented by a transfer offered to type-2 workers that
maintains the budget balanced, creates a slack in the incentive constraint associated
with type-2 workers. The government can therefore reduce T2 (and correspondingly
adjust T1 to maintain the budget balanced) up to the point where type-2 workers are
just indifferent between choosing their own bundle and mimicking their type-1 coun-
terparts. This shift would increase the utility of type-1 workers beyond the level asso-
ciated with the benchmark equilibrium and would therefore give rise to a strict Pareto
improvement (the utility of type-2 workers clearly increases due to the resulting in-
formation rent). The resulting allocation can be implemented by setting a mandatory
binding parental leave rule, supplemented by confiscatory pure-profits taxation and a

18



(universal) lump-sum transfer. This is shown formally in the appendix.
Further notice that condition (9) is both a necessary and sufficient condition for

attaining a Pareto improvement which relies on the characteristics of the benchmark
separating equilibrium. The right-hand side of (9) is independent of the ratio g2/g1

and defines an upper bound on the fraction of type-2 workers for a Pareto improve-
ment to be feasible. The smaller is the fraction of type-2 workers (g2), the lower is
the tax needed to maintain the incentive-compatibility constraint of type-2 workers
while maintaining budget balance. This implies that an increase in the number of
career-oriented workers relative to their family-oriented counterparts, i.e. a decrease
in g2/g1, unambiguously makes a Pareto improvement more likely.12

In light of existing empirical evidence regarding the increased labor force partici-
pation of secondary earners and declining fertility rates, and to the extent that these
trends are attributed to changing behavior among traditional (family-oriented) work-
ers captured by a compositional change (a decrease in g2), then the case for govern-
ment intervention on efficiency grounds becomes stronger.

A final remark regarding the necessity of condition (9) to achieve a Pareto improve-
ment is in order. We have assumed the existence of a separating benchmark equilib-
rium and showed that the introduction of the parental leave system will necessarily
make type 1 agents worse off in the new separating equilibrium with parental leave if
condition (9) is not met. It is well known that in the RS 1976 setting, a pooling equi-
librium does not exist. In the context of our model, a pooling benchmark equilibrium
is not possible because if type 1 and type 2 workers were to be pooled at the same
contract, a new firm could enter the market and offer a contract with slightly less a

and a higher compensation, thereby attracting the more productive type 1 workers
and derive positive profits. However, in the presence of a binding parental leave rule,
such ’cream-skimming’ by firms is not possible and a pooling equilibrium can be sup-
ported. This is in fact a novelty in our setting. However, switching from the benchmark
equilibrium to a pooling equilibrium can never yield a Pareto improvement since by
Assumption 1, any pooling equilibrium would necessarily make type-1 workers worse
off compared to their benchmark allocation. Thus condition (9) is indeed both a neces-
sary and sufficient condition to achieve a Pareto improvement.13

12Provided that this ratio does not fall below a certain threshold so that the separating equilibrium
ceases to exist, see the discussion below and section 4.1.

13A pooling equilibrium supported by a parental leave rule can however be optimal from a social
welfare perspective, as demonstrated in section 5.
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4 Discussion and Extensions

In section 3 we saw that an increase in the number of career-oriented workers relative
to their family-oriented counterparts, i.e. g2/g1, unambiguously makes a Pareto im-
provement more likely. In section 4.1 below we show that the extent to which changes
in the differences in the p of the two types of agents make a Pareto improvement more
or less likely is generally ambiguous. We also present a numerical example to resolve
this ambiguity given certain parametric assumptions. The numerical example in sec-
tion 4.1 also serves to demonstrate that it is possible to simultaneously satisfy the ex-
istence condition discussed in section 2.2.1 and the condition for Pareto improvement
(9) for a wide range of parameter values.

In section 4.2 we also discuss the distinction between paid and unpaid parental
leave, and in section 4.3 we explore the combination of nonlinear income taxation and
mandatory parental leave.

4.1 Comparative statics with respect to p

We now examine the effects of changes in the differences in the likelihood of parental
leave (the relationship between p1 and p2). For concreteness, we do this by fixing p2

and consider changes in p1.
Recall that condition (9) was expressed in terms of the quantities characterizing the

market equilibrium with anti-discrimination legislation. Definition 1 states that in this
equilibrium, the zero-profit conditions are satisfied, the bundle of type 2 is undistorted,
and type 2 is indifferent between choosing her own contract and choosing the contract
associated with type 1. Formally, this implies that v0(a2) = 1 and c2 + p2v(a2) =

c1 + p2v(a1). Insertion of the zero profit (budget) constraints (2), 1 � a2p2 = c2 and
1 � a1p1 = c1, into the two equations defining the benchmark equilibrium yields:

v0(a2) = 1, (10)

1 � a2p2 + p2v(a2) = 1 � a1p1 + p2v(a1). (11)

Now fix p2 and consider (11). Since a2 is given by the implicit solution to (10), the LHS
of (11) expression does not depend on p1. Total differentiation of (11) with respect to
p1 yields:

0 =



�a1 � p1 ∂a1

∂p1

�

+ p2v0(a1)
∂a1

∂p1 .
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This can be re-arranged as

a1 =
∂a1

∂p1

h

p2v0(a1)� p1
i

. (12)

The fact that p2 > p1 and that v0(a1) > 1 (stemming from the fact that the bundle of
type 1 is distorted such that she works more than the efficient amount) implies that:

∂a1

∂p1 > 0 and
∂c1

∂p1 < 0. (13)

Consider now expression (9). We can rewrite this expression as:

g2/g1 <

h

1 � 1
v0(a1)

i

p2

p1 � 1
. (14)

It can immediately be seen that for p2 fixed, a decrease in p1 implies that the denom-
inator in (14) increases which works in the direction of making it less likely for the
government to achieve a Pareto improvement. Moreover, we know from (13) that a
decrease in p1 implies that a1 decreases. Thus, the numerator

h

1 � 1
v0(a1)

i

in (14) in-
creases by virtue of the strict concavity of v, which works in the direction of making
it more likely for the government to attain a Pareto improvement. This means that
the sign of the effect of a decrease in p1 on (14) is generally ambiguous, and therefore
one cannot determine whether a decrease in p1 makes it more or less likely for the
government to attain a Pareto improvement.

At first glance, the above ambiguity is surprising because one might expect that as
the difference between p1 and p2 becomes larger, the distortion that arises due to anti-
discrimination legislation increases and thus the scope for government intervention
would be larger. This is captured by the effect of a decrease in p1 on the numerator of
(9).

However, even though a decrease in p1 (conditional on holding p2 fixed) implies
that the distortion in the first best sense becomes larger, the information rent derived
by type-2 workers becomes larger as well, as captured by the effect of a decrease in
p1 on the denominator in (9). The latter makes it more difficult for the government
to intervene on efficiency grounds, rendering the total effect of a decrease in p1 on
expression (9) ambiguous.

To resolve this ambiguity we resort to a numerical example. This numerical ex-
ample will also serve to illustrate the existence condition for a separating equilibrium
discussed in section 2.2.1. As demonstrated by Rothschild and Stiglitz in their seminal
paper, the separating equilibrium exists only when the fraction of type-2/type-1 work-
ers in the population exceeds a certain threshold. This threshold ensures that type-1
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workers strictly prefer the bundle associated with them in the benchmark separating
market equilibrium to any bundle associated with a pooling allocation. We illustrate
this lower bound in our numerical example. The details of the derivation of this lower
bound can be found in appendix B.2.

For these purpose, we assume that the utility from parental leave is CRRA, v(a) =
ab

b , where 0 < b < 1 to ensure concavity.

0.5 0.6 0.7 0.8 0.9 1.0
π1

0.6

0.8

1.0

1.2

1.4

γ2/γ1

Figure 4: Numerical illustration of a region where the existence condition and the con-
dition for Pareto-improvement are simultaneously satisfied.

In figure 4 we have plotted two upwards sloping curves. The lower curve rep-
resents the existence condition, which requires that for any p1, the fraction of type-2
workers is sufficiently large to ensure existence of a separating equilibrium. The upper
curve depicts condition (9) satisfied as an equality, which implies that for any p1, a
Pareto improvement is attainable if and only if the fraction of type 2 workers is suffi-
ciently small. These curves separate the space into three distinct regions. The shaded
region represents the set of parameter combinations for which a separating equilib-
rium exists and a Pareto improvement is attainable. In the lower region a separating
equilibrium fails to exist, and in the upper region, the benchmark allocation is second
best efficient. The figure demonstrates that a Pareto improvement is possible for a wide
range of parameter combinations.14

14Notice that according to our parametric specification, the necessary and sufficient condition (14)
for a Pareto improvement to exist, is homogeneous in the ratio p1/p2. Thus the fact that we fixed p2

and conducted the comparative statics with respect to p1 is of no substance for the qualitative results,
provided that we satisfy the existence condition.
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A close inspection of the figure reveals that, given our parametric assumptions, the
information rent effect captured by the denominator of expression (9) dominates. This
is reflected graphically by the fact that the upper boundary is increasing in p1.15 This
implies that, as p1 decreases, the government is less likely to attain a Pareto improve-
ment. In the simulations we have chosen a value of b equal to 0.25. The qualitative
results in the figure remain robust to the change in the degree of concavity of the func-
tion v measured by the constant coefficient of relative risk aversion, 1 � b.

4.2 Paid parental leave

As mentioned in the introduction, in most OECD countries (US being the exception)
mandatory parental leave is paid, namely the government is subsidizing the child-
related absences from work mandated by law. In our setting we have assumed so far
that mandatory parental leave was unpaid. In this section we turn to relax this assump-
tion and examine the implications for the possibility to attain a Pareto improvement
relative to the benchmark allocation with anti-discrimination legislation.

Fixing the duration of parental leave (per child), a, and denoting the (per-period)
subsidy by s > 0, the paid parental leave is essentially equivalent to a child benefit
equal to sa ⌘ b > 0. Now suppose that the government is imposing a binding manda-
tory parental leave, a, and levies a confiscatory 100 percent tax on the pure profits
derived by firms employing type-1 workers. Suppose further that the government is
rebating the tax revenues back to the workers using a linear benefit scheme taking the
form: T = a + bp, where b > 0 and p denotes the probability of taking a parental
leave. Notice that the linear scheme implies that the level of benefit varies across the
two types of workers. Further notice that a universal lump-sum transfer is captured
by the special case where b = 0.

Consider the equilibrium associated with a parental leave rule, supplemented by
100 percent pure profits taxation and a linear benefit scheme of the form described
above. Let s > 0 denote the level of profits associated with an employer of type-1
workers under the parental leave regime. In equilibrium, the incentive compatibility
constraint associated with type-2 workers must bind, namely: 1 � p2a2⇤ + p2v(a2⇤) +

a + bp2 = 1 � p1a � s + p2v(a) + a + bp2, where b, s > 0 and a2⇤ is the efficient
duration of parental leave associated with type-2 workers. Now suppose that the
induced allocation associated with the parental leave rule yields a Pareto improve-
ment relative to the benchmark benchmark regime. By virtue of the balanced bud-
get condition (all tax revenues are rebated back to the workers via the linear bene-

15To see this, consider equation (9) satisfied as an equality. The upward slope of the upper curve
in figure 4 implies that the RHS of condition (9) is increasing in p1. As we already demonstrated that
both the numerator and denominator of the RHS of (9) are decreasing in p1, this implies that the effect
associated with the denominator is prevailing.
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fit scheme), it follows: g1s = g1(a + bp1) + g2(a + bp2). Re-arranging then yields:
a + bp2 = g1s + g1b(p2

� p1) > 0, where the inequality follows as b > 0, s > 0 and
p2 > p1. As type-2 workers obtain the efficient duration of parental leave and receive a
positive transfer (as was just shown), their utility is strictly higher than that associated
with the benchmark regime. Thus, for a Pareto improvement to hold it suffices that the
following condition holds: 1 � p1a � s + p1v(a) + a + bp1

� 1 � p1a1⇤ + p1v(a1⇤).
Namely, the utility derived by type-1 workers under the parental leave regime weakly
exceeds the utility derived under the benchmark allocation.

Now, suppose that we replace the linear benefit scheme with a universal lump-
sum transfer, maintaining the parental leave rule, a. Let s0 > 0 denote the level of
profits associated with an employer of type-1 workers under the parental leave regime
supplemented by a universal lump-sum transfer. Further let a0 denote the universal
lump-sum transfer. In equilibrium, the incentive compatibility constraint associated
with type-2 workers must bind, namely: 1 � p2a2⇤ + p2v(a2⇤) + a0 = 1 � p1a � s0 +

p2v(a) + a0, where a2⇤ is the efficient duration of parental leave associated with type-
2 workers. It is straightforward to verify that s0 = s. By virtue of the balanced
budget condition, g1s = a0 > 0. As type-2 workers obtain the efficient duration
of parental leave and receive a positive transfer (as was just shown), their utility is
strictly higher than that associated with the benchmark regime. To establish that the
universal lump-sum transfer induces a Pareto improvement, recalling that the prof-
its derived by employers of type-1 workers remain as under the linear benefit regime
(s0 = s), it suffices to show that a0 > a + bp1. By virtue of the balanced budget
condition it follows: g1s = g1(a + bp1) + g2(a + bp2). Re-arranging then yields:
a + bp1 = g1s � g2b(p2

� p1) < g1s = a0, where the inequality follows as b > 0
and p2 > p1. We conclude that any paid parental leave system that attains a Pareto
improvement can be replaced by an unpaid parental leave system that also attains a
Pareto improvement (for the same parameters). Thus, the option to provide a paid
parental leave system does not expand the set of parameters for which a Pareto im-
provement (relative to the benchmark allocation) can be attained.

What seems to be somewhat surprising at a first glance is easily interpreted by
noticing that in the benchmark equilibrium the incentive constraint associated with
type-2 workers is binding. In order to expand the set of parameters for which a Pareto
improvement is attained, one has to use policy tools that mitigate this incentive com-
patibility constraint, namely, rendering it less attractive for type-2 workers to mimic
their type-1 counterparts. A paid parental leave system which is equivalent to a sys-
tem of child benefits is more attractive for workers who are more likely to take a child-
related absence from their jobs (namely, type-2 workers). Hence, such an arrange-
ment is found more attractive by type-2 workers than by their type-1 counterparts,
and therefore cannot serve to mitigate the former’s binding incentive constraint. In
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appendix C we show that by allowing to tax children (rather than providing benefits)
one can indeed expand the set of parameters for which a Pareto improvement can be
attained.16

4.3 Nonlinear income taxation

Recall that a necessary condition for obtaining a Pareto improvement is to induce
cross-subsidization from type-1 towards type-2 workers. One might envision that such
cross-subsidization would be achievable using a nonlinear income tax. In this section
we show that mandatory parental leave is in general desirable even in the presence
of a nonlinear income tax. The simple intuition for this result is that a parental leave
allows to better target the workers who are subject to distortions in the benchmark
equilibrium.

Let
��

y1⇤, a1⇤� ,
�

y2⇤, a2⇤� be the set of contracts that are offered in the benchmark
equilibrium, where yj⇤ = 1 � p jaj⇤ (for j = 1, 2) denote the income paid by a firm to
a worker choosing the contract associated with a parental leave spell of aj⇤. Assume
that condition (9) is satisfied, so that a binding parental leave rule, supplemented with
pure profits taxation and a universal lump-sum transfer, can Pareto-improve upon
the benchmark equilibrium. Denote respectively by a, with a > a1⇤, and T > 0 the
length of the parental leave spell legislated by the government and the value of the
uniform lump-sum transfer paid to all workers under a Pareto-improving public in-
tervention scheme. At the new separating equilibrium the uniform lump-sum transfer
paid by the government is financed by taxing the profits obtained by the firm em-
ploying type 1 workers. Thus, the post-intervention equilibrium set of labor contracts
offered by firms will be given by:

n⇣

y1⇤
�

�

a � a1⇤�p1
�

T
g1 , a

⌘

,
�

y2⇤, a2⇤�
o

. More-
over, taking into account the uniform lump-sum transfer that everybody receives, the
net-of-transfer consumption for type 1 workers will be y1⇤

�

�

a � a1⇤�p1
�

T
g1 + T =

y1⇤
�

�

a � a1⇤�p1
�

g2

g1 T, and for type 2 workers it will be y2⇤ + T. Clearly, if this is
the outcome that the government wishes to implement, a nonlinear income tax can
be designed in such a way to induce the same outcome without any need to tamper
with parental leave regulation. For instance, the government could design a nonlinear
income tax such that workers would have to pay a huge tax for any level of earned in-
come that is different than either I1 = y1⇤

�

�

a � a1⇤�p1 or I2 = y2⇤. Then, for anyone
earning I1 the associated income tax payment would be Tg2/g1, whereas for anyone
earning I2 the associated income tax payment would be �T, i.e. an income transfer.
With such a nonlinear income tax in place, firms would be forced to offer the same
set of labor contracts as under the Pareto-improving parental leave scheme considered

16The potentially welfare enhancing role of taxing children has previously been recognized by Cigno
and Pettini (2002).
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above. It is important to notice, however, that the fact that nonlinear income taxation
can implement the Pareto-improving scheme is not a general property. Rather, it is an
artifact of the two-type setting that we have used to convey our central message.

In what follows we demonstrate how the government can expand the set of Pareto
improving allocations by supplementing a non-linear tax and transfer system with a
binding parental leave rule.

To see this, suppose that in addition to the two types of workers (1 and 2) there is
a non-zero measure (g0 > 0, where g0 is assumed to be small) of workers, referred
to as type-0, who derive no utility from parental leave, whose time endowment is
normalized to unity and whose output per unit of time, denoted by y, distributes with
some CDF over the support [y0⇤, y1⇤], where y0⇤ = 1 � p1a2⇤ and y1⇤ = 1 � p1a1⇤.
All variables designated with a star refer to the values prevailing in the benchmark
equilibrium.

We assume that firms can readily distinguish between type 1 and 2 workers and
their (lower skilled) type-0 counterparts as well as amongst type-0 workers. In the
benchmark equilibrium, therefore, agents of type 0 would be offered a labor contract
with no parental leave: (y, 0). As type-0 workers are of a different skill level than the
equally skilled type-1 and type-2 workers, anti-discrimination legislation (and hence
the incentive compatibility constraints) will only apply to the latter two types.

We turn now to show that, in this setting, using non-linear taxation only, the gov-
ernment cannot implement an allocation which Pareto improves relative to the bench-
mark equilibrium allocation. Suppose, by way of contradiction that there exists an
allocation that Pareto dominates the benchmark allocation. First notice that in such
an allocation, a1⇤ < a1

 a2⇤, namely the duration of parental leave of type-1 work-
ers should be increased above the benchmark level to correct the distortion associated
with the adverse selection. Further notice that to maintain the allocation incentive
compatible type-2 workers have to be compensated for the resulting information rent.
Denoting that tax levied on type-2 workers by T2, it follows that in a Pareto domi-
nating allocation T2 < 0. Observe next that for any type-0 worker with income level
y 2 [y0⇤, y1⇤], it must be the case that in a Pareto dominating allocation T(y)  0 (oth-
erwise the type-0 worker would be worse off relative to the benchmark allocation). In
particular, consider the value y0 = 1 � p1a1

2 [y0⇤, y1⇤]. Then it is necessarily the case
that T(y0)  0. However, recalling that the income level associated with type-1 work-
ers is given by y1 = 1 � p1a1, it follows that T(y1)  0. Thus, in a Pareto dominating
allocation none of the workers is paying positive taxes, where type-2 workers receive
strictly positive transfers. It follows that the government runs into a deficit. We thus
obtain the desired contradiction.

We have thus shown above that a nonlinear income tax cannot implement the
Pareto-improving allocation in the extended setting. However, a Pareto-improvement
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can still be achieved by relying on a mandatory parental leave rule supplemented with
pure profits taxation and a universal lump-sum transfer. To see this, notice that with
a parental leave system one can avoid lowering the utility of type 0 agents since type
2 agents would only be cross-subsidized by type 1 agents. The revenue needed by the
government to finance the uniform lump-sum transfer would only be collected from
taxing the profits made by firms employing type 1 workers. Type 0 agents would in
this case be made strictly better-off due to the fact that, as all other agents in the econ-
omy, they receive the uniform lump-sum transfer paid by the government.

Notice that the fact the type-0 workers receive a transfer implies that the lump-sum
transfer is lower than in the case where the only agents in the economy are workers of
type 1 and type 2. However, as, by virtue of condition (9), a strict Pareto improvement
can be achieved in the two type case by setting the duration of the mandatory parental
leave rule sufficiently close to a1⇤ (see the proof of proposition 1 in the Appendix), a
Pareto improvement is obtained for the extended case, by continuity considerations,
provided that the measure ot type-0 workers is sufficiently small.

Notice also that, when a is introduced as a minimum parental leave spell that has
to be part of all labor contracts offered in the economy, the contract offered by firms to
type 0 agents will be (y, a). This is however of no harm for firms hiring type 0 workers
since by assumption these workers do not value parental leave and will therefore not
make use of this provision of the labor contract.

5 Welfare Maximization

In section 3 we have characterized a necessary and sufficient condition for a mandatory
parental leave rule (supplemented by pure profits taxation and a universal lump-sum
transfer) to be Pareto-improving relative to the benchmark allocation. In this section
we turn to address the following normative question: what would be the socially desir-
able duration of parental leave? To answer this question we assume that social welfare
is given by a weighted average of the utilities derived by both types of workers.

Our points of reference in this section are the durations of parental leave for the two
types of agents in the benchmark allocation, a1⇤ and a2⇤ where a1⇤ < a2⇤. By virtue of
our previous analysis, we know that if condition (9) is satisfied, marginally introducing
the parental leave system increases the utility of both types of agents. In this section we
consider the welfare effects of introducing a non-marginal parental leave rule a > a1⇤.
That is, we consider the effects of a parental leave rule that is binding for type 1 agents
but may or may not be binding for type 2 agents.

To analyze the optimal duration of parental leave one must acknowledge that, de-
pending on the value of a set by the government, the government might be implement-
ing either a separating or pooling labor market equilibrium. The possibility to attain a
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pooling equilibrium is in fact a novelty in our setting, as it is well-known, that in the
standard RS 1976 setting, a pooling equilibrium does not exist. However, as explained
in the end of section 3, the presence of a binding parental leave rule prevents ’cream-
skimming’ by firms and thereby may support a pooling equilibrium. Thus, to find
the optimal parental leave policy we need to compare the social welfare levels for all
types of labor market equilibria that can be supported. Thus, formally, social welfare
is defined as follows:

W = max
j2{S,P}

n

bU1
j (a) + (1 � b)U2

j (a)
o

where Ui
j(a) denotes the utility derived by a type i worker under an equilibrium of

type j = S, P (where S denotes the separating, and P denotes the pooling equilibrium)
when the duration of parental leave is set to a. The parameter b denotes the weight
type-1 workers carry in the social objective function. We also assume that any profits
that may arise are taxed away and rebated back to agents in a lump-sum manner, in
line with with section 3. To ease but slightly abuse notation, we will drop the subscript
j in our exposition below, as well as in all the proofs in the appendix, as it will always
be obvious which equilibrium regime that is under consideration.

We begin by characterizing the optimal duration of parental leave associated with
a separating equilibrium. We then characterize the optimal duration of parental leave
associated with a pooling equilibrium. Finally, we provide a general characterization
of optimal parental leave policy by comparing the social welfare level attained in the
optimal separating equilibrium with the social welfare level attained in the optimal
pooling equilibrium for each level of the welfare weight b. In all our characterizations
we assume that the necessary and sufficient condition for a Pareto-improvement (9) is
satisfied.17

The optimal duration of parental leave under a separating equilibrium is character-
ized by the following proposition.

Proposition 2 (Separating Equilibrium).

(i) The optimal solution under the separating regime is given by an interior solution a 2

(a1⇤, a2⇤) for g1 < b  1 and by a corner solution, a = a2⇤, for 0  b  g1.

(ii) For a 2 [a1⇤, a2⇤], U1(a) is strictly concave and U2(a) is strictly increasing.

(iii) Within the range of an interior solution, the optimal duration of parental leave under a
separating equilibrium increases when b decreases.

Proof See appendix D ⇤

17This assumption is not necessary but is made for simplicity. We comment on how it affects the
results in footnote 18.
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The proposition highlights the fact that, as the weight b assigned to workers with
career-orientation decreases (with a corresponding increase in the weight attached to
family-oriented workers), the optimal duration of parental leave increases. An in-
creased duration of parental leave induces enhanced cross subsidization from career-
oriented workers towards their family-oriented counterparts. As evident from part
(ii) in the proposition, an increase in a in the interval [a1⇤, a2⇤] always raises the util-
ity of type-2 workers, and, due to the efficiency-enhancing property of the mandatory
parental leave rule, also initially raises the utility of type-1 workers. However, given
the concavity of the utility of type-1 workers, there is a point when increasing the util-
ity of type-2 workers comes at the expense of type-1 workers. This trade-off implies the
possibility for an interior solution, depending on the value of b. When b is sufficiently
small, we get a corner solution, and full cross-subsidization in the form of a pooling
allocation becomes optimal.18

Notice that we have, just as in section 3, confined attention to the case where tax rev-
enues (from the pure profits taxation of firms employing type-1 workers) are rebated
via a uniform lump-sum transfer. Allowing for paid parental leave (see our discussion
in section 4.2) would further enhance the government capacity to re-distribute from
type-1 to type-2 workers. We then anticipate that the government will increase the
generosity of the paid parental leave system as the weight assigned to family-oriented
workers increases (alongside extending the duration of the parental leave).19

The next proposition characterizes the pooling regime.

Proposition 3 (Pooling Equilibrium). The optimal parental leave a under a pooling equilib-
rium satisfies a > a1⇤, increases as b decreases, reaching a = a2⇤ when b = g1, and satisfies
a > a2⇤ when 0  b < g1.

Proof See appendix E ⇤

The proposition states that in the pooling equilibrium, as was the case in the sepa-
rating regime, it is desirable to set a binding parental leave rule (a > a1⇤). Moreover, as
was also the case in the separating equilibrium, the optimal duration of parental leave
is an increasing function of the weight assigned to type-2 (family oriented) workers.
Notably, as with the separating regime, a binding parental leave rule is desirable even
for the limiting case where a full weight is assigned to type 1 (career oriented) workers,

18As mentioned on page 28, in our derivations we have assumed that the necessary and sufficient
condition for Pareto improvement is satisfied. Without this assumption the characterization in proposi-
tion 2 would be qualitatively similar, barring the fact that the utility of type 1 would be monotonically
decreasing with respect to the parental leave duration and that for high enough b, the optimum would
be non-intervention (not setting a binding parental leave rule).

19When full weight is assigned to career-oriented workers, there will be nothing to gain from a paid
parental leave structure, though, and the optimal system will remain one in which a universal lump-sum
transfer is paid to both types of workers.
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as it serves to mitigate the adverse selection distortion associated with the benchmark
allocation. The higher the weight assigned to type-2 workers the longer is the duration
of the parental leave rule, as the latter serves to enhance the degree of cross subsi-
dization from type-1 to type-2 workers. The proposition also highlights the fact that
when the weight attached to family-oriented workers is large, it is optimal to induce
a pooling equilibrium with a duration of parental leave a beyond a2⇤, that is, beyond
the point where it is binding for both types of agents. This implies that type-2 workers
are actually taking more parental leave than the efficient amount. Nonetheless, when
a relatively high weight is placed on the well-being of type-2 workers, raising a above
a2⇤ increases social welfare, as the higher duration of parental leave is more highly val-
ued by type-2 workers (p2 > p1) and there is implicit cross-subsidization from type-1
to type-2 workers.

We turn next to compare between the two regimes with the following proposition
that characterizes the social optimum as a function of the weight assigned to type-1
(career-oriented) workers, b.

Proposition 4 (Characterization of the Social Optimum).

(i) The separating allocation with a 2 (a1⇤, a2⇤) is the social optimum for g1 < b  1.

(i) The pooling allocation with a � a2⇤ is the social optimum for 0  b  g1.

(iii) The optimal duration of parental leave, ā(b), is decreasing with respect to b.

Proof See appendix F. ⇤

Parts (i) and (ii) of the proposition establish that the social optimum is given by a
separating equilibrium when the weight attached to career-oriented workers is rela-
tively high, and that the social optimum is given by a pooling equilibrium when the
weight attached to career-oriented workers is relatively low. Furthermore, part (iii) of
the proposition summarizes the insights established in propositions 2 and 3, that the
optimal duration of parental leave is increasing with respect to the weight assigned to
family oriented workers (type-2). This reflects the desire of the government to redis-
tribute towards family-oriented households, so as to mitigate the ’parenthood penalty’.
In fact, in a pooling allocation (attained either as a corner solution for the separating
regime, or as an interior solution for the pooling regime) the parenthood penalty is
fully eliminated.20

20We would like to make a remark on the issue of implementability. Notice that when b is sufficiently
low, the social optimum is a pooling allocation with a > a2⇤. For such values of a, a separating equi-
librium cannot exist. However, in the case with a high b, a < a2⇤ and both the separating and pooling
allocation can co-exist. Therefore, in order to achieve full implementation of the separating allocation,
one needs to ensure that a pooling allocation cannot form an equilibrium. One way to do this would
be to impose a 100 percent confiscatory income tax on the income level associated with the pooling
allocation.

30



Before closing this section, we would like to mention that the possibility to attain
a pooling equilibrium is a novelty in our setting. For this reason, it is useful to briefly
relate to the possibility for bunching that has been highlighted in the optimal tax liter-
ature, initiated by Mirrlees (1971).

In the Mirrleesian optimal tax setting, it is assumed that firms (unlike the govern-
ment) observe workers’ types. With two types of workers [as in Stiglitz (1982)] bunch-
ing is never optimal (in fact it is Pareto dominated by the laissez-faire allocation). In
contrast, our analysis suggests that pooling is socially desirable when the weight as-
signed to type-2 workers is sufficiently high. The reason for the difference derives from
the fact that in a pooling allocation both types receive the same compensation (net in-
come) but differ in the expected working time due to the difference in the likelihood
of taking up parental leave. This implies that there is cross subsidization from type-
1 workers (whose expected working time is higher than the average) to their type-2
counterparts (whose expected working time is lower than the average). In contrast,
in the standard Mirrleesian framework, bunching implies that both type of workers
obtain the same gross-income/net income bundle. Thus, there is no redistribution of
income between the two types. The reason for the difference stems from the presence
of anti-discrimination legislation that, in our setting, induces firms to behave as if they
are operating under asymmetric information, unable to distinguish between the two
types of workers.21

6 Concluding remarks

The general message of our paper is to highlight the potential for a mandatory parental
leave rule to mitigate the distortions that arise in the labor market due to anti-discrimination
legislation. These distortions arise when firms screen workers who differ in their
career/family-orientation through nonlinear compensation contracts. To distinguish
themselves from their family-oriented counterparts, career-oriented workers need to
work more than the efficient amount and take too little parental leave. We have rec-
ognized that in the presence of anti-discrimination legislation, firms behave as if they
were operating under asymmetric information, allowing us to use the Rothschild and
Stiglitz (1976) equilibrium concept. In the context of a simple model we have character-
ized a necessary and sufficient condition for parental leave to be efficiency-enhancing
and argued that recent trends in fertility rates and labor market participation strengthen
the case for government intervention on efficiency grounds.

Maximizing a weighted average of the utilities derived by career- and family-oriented
workers, we have also analyzed the socially optimal level of parental leave, highlight-

21For a related discussion, see Bastani et al. (2015).
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ing that it might be associated with either separating or pooling employment contracts.
The fact that the government can implement a pooling equilibrium is a novelty in our
setting and demonstrates the potential for labor market regulation pertaining to work
flexibility to mitigate the wage penalty faced by family-oriented workers in the market-
place. In particular, we have emphasized that, in the context of our model, a mandatory
parental leave rule may completely eliminate the penalty associated with parenthood.

The efficiency-enhancing property of mandatory parental leave depends on the de-
gree of adverse selection in the labor market. One way to quantify the extent of such
adverse selection would be to use exogenous changes in anti-discrimination legislation
that affect the abilities of firms to screen between workers. We leave this interesting
empirical exercise for future research.
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A Proof of proposition 1

We start with some preliminary useful definitions. A separating equilibrium alloca-
tion associated with a parental leave rule a, a1⇤

 a  a2⇤, supplemented by a con-
fiscatory tax levied on pure profits and a universal lump sum transfer, T, is given by:
{ai, yi

}i=1,2, T where:

(i) yi = 1 � piai; i = 1, 2,

(ii) a1 = a,

(iii) a2 = a2⇤, where v0(a2⇤) = 1,

(iv) y2 + T + p2v
�

a2� = y1
�

g2

g1 · T + p2v
�

a1�,

(v) y1
�

g2

g1 · T + p1v
�

a1�
� maxa�a 1 �

�

Â gipi� a + T + p1v(a).

Properties (iii) and (iv) carry over from the benchmark equilibrium implying that type-
2 workers provide their efficient amount of labor [property (iii)] and that the incen-
tive compatibility constraint associated with type-2 workers is binding [property (iv)].
Property (v) ensures that firms cannot offer a profitable pooling allocation that would
be attractive for both types of workers by requiring that type-1 workers would weakly
prefer their separating allocation to any pooling allocation that abides by the binding
parental leave rule.

Substituting for ai and yi, i = 1, 2, from conditions (i)-(iii) into (iv) and re-arranging,
yields: T(a) = g1 �p2a2⇤

� p1a + p2[v(a)� v(a2⇤)]
�

. Let Û1(a) denote the utility de-
rived by type-1 workers in the separating equilibrium associated with the parental
leave rule, a. Formally, Û1(a) = 1 � p1a �

g2

g1 · T(a) + p1v (a).

Lemma 1. A Pareto improvement exists if-and-only-if there exists some a > a1⇤ for which
Û1(a) � Û1(a1⇤).

Proof Notice that T(a1⇤) = 0 by construction of the benchmark equilibrium. Further
notice that T is strictly increasing with respect to a, by virtue of the strict concavity of
v and the fact that a  a2⇤, v0(a2⇤) = 1 and p2 > p1. Thus, T(a) > 0 for all a > a1⇤.
As type-2 workers provide their efficient amount of labor under any separating equi-
librium [a2 = a2⇤ for all a] it follows that the utility derived by type-2 workers in any
separating equilibrium associated with a binding parental leave rule, a > a1⇤, strictly
exceeds their utility level associated with the benchmark allocation, a = a1⇤. Thus,
a necessary and sufficient condition for obtaining a Pareto improvement relative to
the benchmark allocation is that the utility derived by type-1 workers with a binding
parental leave rule would weakly exceed their benchmark level of utility. This com-
pletes the proof. ⇤
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Lemma 2. A Pareto improvement exists if-and-only-if the following condition holds:

v0(a1⇤)
⇣

p1
� g2p2

⌘

� g1p1 > 0.

Proof Differentiating Û1(a) with respect to a, evaluating the derivative at a = a1⇤,

yields: ∂Û1(a))
∂a

�

�

�

�

a=a1⇤
= v0(a1⇤)

�

p1
� g2p2�

� g1p1. We turn to prove the sufficiency

part first. Assume then that v0(a1⇤)
�

p1
� g2p2�

� g1p1 > 0. By invoking a first-
order approximation it follows that Û1(a) > Û1(a1⇤) for a sufficiently close to a1⇤.
Notice further that by continuity considerations, property (v) in the definition of the
separating equilibrium follows by virtue of assumption 1 and the fact that T(a) ! 0 as
a ! a1⇤ . Thus, we have constructed a well-defined separating allocation associated
with a binding parental leave rule that Pareto dominates the benchmark allocation by
virtue of lemma 1.

We turn next to the necessity part. Suppose then that v0(a1⇤)
�

p1
� g2p2�

� g1p1


0. There are two separate cases to consider.
Suppose first that p1

� g2p2
 0. It follows that v0(a)

�

p1
� g2p2�

� g1p1 < 0 for
all a > a1⇤. Thus, Û1(a) < Û1(a1⇤) for all a > a1⇤, hence, the benchmark allocation
is second-best efficient by virtue of lemma 1. Suppose next that p1

� g2p2 > 0. Then,
by virtue of the strict concavity of v, v0(a)

�

p1
� g2p2�

� g1p1 < 0 for all a > a1⇤.
Thus, Û1(a) < Û1(a1⇤) for all a > a1⇤, hence, the benchmark allocation is second-best
efficient by virtue of lemma 1. ⇤

Re-arranging the necessary and sufficient condition stated in lemma 2 yields that:

v0(a1⇤)
⇣

p1
� g2p2

⌘

� g1p1 > 0 () g2/g1 <
[v0

�

a1⇤�
� 1]

v0 (a1⇤) (p2/p1
� 1)

.

This completes the proof of proposition 1.
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B Details on the numerical example

B.1 The condition determining the existence of a Pareto improving

allocation

Under the utility specification v(a) = ab

b , b > 0, the conditions defining the benchmark
equilibrium take the form:

a2(b�1)
= 1 () a2 = 1 (15)

u2 = 1 � p1a1 +
p2a1b

b
, where u2 = 1 � p2a2 +

p2a2b

b
=

(1 � b)p2

b
+ 1 (16)

c1 = 1 � p1a1, (17)

c2 = 1 � p2a2 = 1 � p2. (18)

Notice that condition (15) determines the efficient amount of parental leave offered
to type-2 workers; condition (16) is the binding (IC2) constraint which renders type-2
workers indifferent between mimicking type-1 or sticking to their contract, and con-
ditions (17) and (18) state the consumption levels associated with type-1 and type-2
workers, respectively, determined by the corresponding zero profit conditions.

From (15)-(18) it can be derived that a1⇤ is given by the (unique) implicit solution
to:

a1b
⇣

a1b
� (1 � b)

⌘ = p2/p1. (19)

Thus, the necessary and sufficient condition for a Pareto improvement given in propo-
sition 1, takes the form:

g2/g1 <
1 � (a1⇤)b�1

p2/p1
� 1

.

B.2 The condition determining the existence of a separating equilib-

rium

The critical threshold is the population ratio g2/g1 (satisfying g1 + g2 = 1) that makes
type-1 workers just indifferent between the separating and the pooling allocations.
This happens exactly when the pooling line is tangent to the indifference curve of type
1 workers in the separating equilibrium (see the dashed line in figure 2). Thus, the
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critical threshold is given by the implicit solution to the following system of equations:

g1 + g2 = 1, (20)
1

p1a(b�1) = 1/(g1p1 + g2p2), (21)

1 �
⇣

g1p1 + g2p2
⌘

a +
p1ab

b
= 1 � p1a1 +

p1a1b

b
, (22)

where a1 is the a for type 1 which prevails in the separating equilibrium and is given
by the solution to (19).

Denoting the solution to (20)-(22) by the triplet (ĝ1,ĝ2, â), a separating equilibrium
exists if-and-only-if:

g2/g1
� ĝ2/ĝ1. (23)

C The Efficiency Enhancing Role of Taxing Children

In this section we demonstrate that by extending the set of policy instruments available
to the government to include a non-linear tax and transfer system with means-tested
child benefits which allows for taxing children, namely, the tax liability conditional on
income is increasing with respect to the probability of taking up parental leave, one
can expand the set of parameters for which a Pareto improvement can be attained.

As is common in the optimal tax literature, following the self-selection approach,
we describe the tax-and-transfer system as two bundles associated with type-1 and
type-2 workers, respectively, that satisfy a resource constraint and two incentive com-
patibility constraints.

Let the gross income associated with type-i worker (i = 1, 2) be denoted by yi and
let the corresponding tax (transfer if negative) be denoted by ti. Consider the following
tax system:22

y1 = 1 � p1a1,

y2 = 1 � p2a2,

t1(p) = (p � g1p1)z,

t2 = �g1p1z,

where:

i) a1 = a1⇤ + e, with e > 0 and small,
22Notice that the tax function depends on the reported number of children p which varies between

types. It makes type 2 (p2) pay more taxes than type 1 (p1) when mimicking, as p2 > p1.
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ii) a2 = a2⇤,

and z is implicitly given by:

iii) y2
� t2 + p2v(a2) = y1

� t1(p2) + p2v(a1).

Several remarks are in order. First notice that two properties of the benchmark alloca-
tion carry over to the allocation induced by the tax-and-transfer system: type-2 work-
ers provide their efficient amount of labor [condition (ii)] and the incentive constraint
associated with type-2 workers is binding [condition (iii)]. Further notice that by con-
struction of the benchmark allocation 1 � p2a2⇤ + p2v(a2⇤) = 1 � p1a1⇤ + p2v(a1⇤).
Thus, by substituting from the tax functions ti(·), i = 1, 2, into the binding incentive
constraint associated with type-2 workers [given in condition (iii)], invoking a first-
order approximation, v(a1) = v(a1⇤) + ev0(a1⇤), one can solve explicitly for z to ob-
tain: z = e[p2v0(a1⇤)� p1]/p2 > 0, where the inequality sign follows as p2 > p1 and
v0(a1⇤) > 1.

Finally notice that z ! 0 as e ! 0. Thus, by continuity considerations, by virtue of
assumption 1, the incentive constraint associated with type-1 workers is satisfied (as a
strict inequality). Formally,

y1
� t1(p1) + p1v(a1) > y2

� t2 + p1v
✓

1 � y2

Â gipi

◆

.

Notice the non-standard form of the incentive constraint [see the elaborate discussion
in Stantcheva (2014) and Bastani et al. (2015)]. A standard incentive constraint would
require that type-1 workers could not gain through mimicking their type-2 counter-
parts by choosing the bundle (a2, y2). This condition is in fact implied by the single
crossing property (following from the fact that p2 > p1) and the fact that the incen-
tive constraint associated with type-2 workers is binding. Instead, the constraint states
that type-1 workers strictly prefer their separating equilibrium allocation to a pooling
contract associated with the income level y2 (associated with type-2 workers in the
separating equilibrium) that yields zero profits.

To sum up, the tax system characterized above is incentive compatible. Further-
more, it can be readily verified that g1t1(p1) + g2t2 = 0. Thus, the tax system main-
tains the budget balanced.

We turn next to provide a necessary and sufficient condition for the suggested tax
system to attain a Pareto improvement relative to the benchmark allocation. Recalling
that type-2 workers provide their efficiency amount of labor (as under the benchmark
regime), a2⇤, and further recalling that z > 0, it follows that the utility derived by
type-2 workers under the tax system strictly exceeds that obtained under the bench-
mark regime. Thus, a necessary and sufficient condition for a Pareto improvement to
exist is that the utility derived by type-1 workers under the tax system weakly exceeds
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their utility level under the benchmark regime. Formally, denoting the utility levels as-
sociated with the tax system and the benchmark regimes, correspondingly, by U1 and
U1⇤, invoking a second-order approximation, v(a1) = v(a1⇤)+ ev0(a1⇤)+ e2v00(a1⇤)/2,
substituting for b and re-arranging, a Pareto improvement exists if-and-only-if:

U1
� U1⇤ =

e
⇣

p1[v0(a1⇤)� 1]� g2p1[p2v0(a1⇤)� p1]/p2
⌘

+ p1e2v00(a1⇤)/2 � 0

() v0(a1⇤) > (p2
� g2p1)/(g1p2),

where the last equivalence follows by virtue of the concavity of v and the fact that e > 0
is small (implying that the second order terms in the Taylor expansion can be ignored
whenever v0(a1⇤) 6= (p2

� g2p1)/(g1p2)).
Recall that by virtue of lemma 2 in the proof of the proposition, imposing a binding

parental leave rule supplemented by a confiscatory tax levied on pure profits and a uni-
versal lump-sum transfer attains a Pareto improvement if, and only if, v0(a1⇤)

�

p1
� g2p2�

�

g1p1 > 0. Thus, in order to show that the suggested tax system expands the set of pa-
rameters for which a Pareto improvement exists, it suffices to demonstrate that the
following condition is satisfied:

g1p1/
⇣

p1
� g2p2

⌘

> (p2
� g2p1)/(g1p2). (24)

To render the analysis meaningful we assume that p1
� g2p2 > 0. Re-arranging

the inequality condition given in (24), yields:

g1p1/
⇣

p1
� g2p2

⌘

> (p2
� g2p1)/(g1p2)

() g2(p12
+ p22

)� (1 � g12
+ g22

)p1p2 > 0 ()

g2(p2
� p1)2 > 0,

where the last equivalence follows as g12
= (1 � g2)2 = 1 � 2g2 + g22, which implies

that (1 � g12
+ g22

) = 2g2. This completes the proof.

D Proof of proposition 2

Let Ui(a), i = 1, 2, denote the type-i workers’ utility level associated with the parental
leave rule, a. By virtue of the definition of the separating equilibrium allocation asso-
ciated with the parental leave rule, a (see the proof of the proposition 1 for details), it
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follows:

U1(a) = 1 � p1a �

g2

g1 · T(a) + p1v (a) ,

U2(a) = 1 � p2a2⇤ + T(a) + p2v
⇣

a2⇤
⌘

,

where T(a) = g1 �p2a2⇤
� p1a + p2[v(a)� v(a2⇤)]

�

denotes the universal lump-sum
transfer associated with the parental leave rule, a.

Before turning to formulate the government problem, it is be useful to derive some
comparative statics properties of the utility functions, Ui(a), i = 1, 2. We turn first to
the utility of type-1 workers. Assuming that the necessary and sufficient condition for
a Pareto improvement is satisfied, it follows that

∂U1(a))
∂a

�

�

�

�

a=a1⇤
= v0(a1⇤)

⇣

p1
� g2p2

⌘

� g1p1 > 0.

Namely, starting at the laissez-faire allocation, imposing a binding parental leave rule
implies an increase in the utility of type-1 workers. The latter property furthermore
implies that p1

� g2p2 > 0.
By virtue of the fact that v0(a2⇤) = 1, it follows that

∂U1(a))
∂a

�

�

�

�

a=a2⇤
= v0(a2⇤)

⇣

p1
� g2p2

⌘

� g1p1 = �g2(p2
� p1) < 0.

By virtue of the strict concavity of v it follows hence that there exists a unique value of
a, which we denote by ea, which satisfies

∂U1(a))
∂a

�

�

�

�

a=ea
= v0(ea)

⇣

p1
� g2p2

⌘

� g1p1 = 0,

such that for all a1⇤
 a < ea, ∂U1(a))

∂a > 0, whereas, for all ea < a  a2⇤, ∂U1(a))
∂a < 0. We

conclude that the utility of type-1 workers is strictly concave in the range [a1⇤, a2⇤] and
attains its maximum at ea.

Turning next to the utility of type-2 workers, it follows that

∂U2(a))
∂a

= g1[p2v0(a)� p1] > 0,

for all a1⇤
 a  a2⇤, by virtue of the strict concavity of v and as v0(a2⇤) = 1 and

p2 > p1.
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The government optimization problem is given by:

max
a

Â biUi(a),

where Â bi = 1 and 0  bi
 1. Formulating the first order condition with respect to a

yields (where we simplify notation by letting b1
⌘ b) :

H(b, a) ⌘ b
∂U1(a))

∂a
+ (1 � b)

∂U2(a))
∂a

= b[v0(a)
⇣

p1
� g2p2

⌘

� g1p1] + (1 � b)g1[p2v0(a)� p1] � 0

(= 0, a < a2⇤).

It is straightforward to verify that in case a full weight is assigned to type-1 workers
(b = 1) then the optimal solution is interior and given by a = ea. Alternatively, when
a full weight is assigned to type-2 workers (b = 0) then the optimum is given by a
corner solution, a = a2⇤, and the induced allocation is a pooling equilibrium in which
both the duration of parental leave and the compensation is identical for both types of
workers. Notice that, by construction, the duration of the parental leave rule under a
separating allocation is bounded from above by a2⇤.

When the optimum is obtained as an interior solution, then by virtue of the first-
order condition with respect to a, recalling that ∂U2(a))

∂a > 0, it follows that ∂U1(a))
∂a  0.

Thus, ∂H/∂b < 0. Moreover, by virtue of the strict concavity of v and the fact that
p1

� g2p2 > 0, it follows that ∂H/∂a < 0. Thus, ∂a/∂b = �

∂H/∂b
∂H/∂a < 0. Hence, within

the range of an interior solution, the optimal duration of parental leave is increasing
with respect to the weight assigned to type-2 workers (decreasing with respect to b).

As v0(a2⇤) = 1 and p2 > p1, it is straightforward to verify that H(1, a2⇤) < 0,
H(0, a2⇤) > 0. Thus, by continuity considerations, the intermediate value theorem
implies that there exists some 0 < b < 1, denoted by b̂, for which H(b̂, a2⇤) = 0.
Furthermore, it can be verified that ∂H(b,a2⇤)

∂b = p1
� p2 < 0, hence, b̂ is unique. Sub-

stituting for v0(a2⇤) = 1 into the first-order condition H(b̂, a2⇤) = 0, one can explicitly
solve for the cutoff weight, b̂, to obtain b̂ = g1.

Notice finally that as ∂H/∂a < 0, the second-order condition for the government
optimization problem is satisfied, so the optimum is indeed characterized by the first-
order condition formulated above.

E Proof of proposition 3

Let Ui(a), i = 1, 2, denote the type-i workers’ utility level associated with the parental
leave rule, a. By construction of the mandatory parental leave rule, ā � a1⇤. Further-
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more, Ui(a) = [1 � a(g1p1 + g2p2)] + piv (a), i = 1, 2. Notice that, in contrast to the
separating equilibrium, under the pooling regime expected profits are zero. Thus, there
are no tax revenues and the lump-sum transfer is accordingly set to zero. Nonetheless,
there is cross-subsidization between the two types of workers, as both receive the same
level of compensation, but differ in the expected working time, due to the difference in
the likelihood of taking up parental leave.

The government optimization problem is given by:

max
a

Â biUi(a),

where Â bi = 1 and 0  bi
 1. Formulating the first order condition with respect to a

yields (where we again simplify notation by letting b1
⌘ b) :

F(b, a) ⌘ b
∂U1(a))

∂a
+ (1 � b)

∂U2(a))
∂a

= �(g1p1 + g2p2) + [bp1 + (1 � b)p2]v0(ā)  0 (= 0, a > a1⇤).

We first turn to show that, assuming that the necessary and sufficient condition for
a Pareto improvement is satisfied, the welfare optimum under a pooling regime is
always given by an interior solution; namely, a > a1⇤. To see this, one can re-arrange
the first order condition to establish that a corner solution arises when the following
inequality holds:

v0(a1⇤) 
(g1p1 + g2p2)

[bp1 + (1 � b)p2]
.

At the same time, by virtue of the necessary and sufficient condition for a Pareto im-
provement, it follows that:

v0(a1⇤) >
g1p1

(p1
� g2p2)

.

To demonstrate that a corner solution cannot exist, it suffices to show that

g1p1

(p1
� g2p2)

�

(g1p1 + g2p2)
[bp1 + (1 � b)p2]

,

which holds if-and-only-if (following some algebraic manipulations),

g1bp12
+ (1 � b)g1p1p2

� g1p12
+ g22

p1p2
� g22

p22
.

Notice that the left-hand side of the above inequality expression is decreasing with
respect to b, as p2 > p1. Thus, it suffices to prove that the inequality holds for b = 1.

42



Substituting for b = 1 yields upon re-arrangement: g22
p22

� g22
p1p2, which holds as

p2 > p1. This completes the proof.
We conclude that the pooling optimum is given by an interior solution for all values

of b.
Finally, notice that for b = g1, as v0(a2⇤) = 1, the optimal duration of parental leave

is given by a = a2⇤. Further notice that by virtue of the strict concavity of v and the fact
that p2 > p1, it follows that ∂F/∂a < 0 and ∂F/∂b < 0. Thus, ∂a/∂b = �

∂F/∂b
∂F/∂a < 0.

Hence, the optimal duration of parental leave is increasing with respect to the weight
assigned to type-2 workers (decreasing with respect to b).

Notice that as ∂F/∂a < 0, the second-order condition for the government optimiza-
tion problem is satisfied, so the optimum is indeed characterized by the first-order
condition formulated above.

F Proof of proposition 4

Part (ii) Let Wsep(b, a) and Wpool(b, a), denote respectively the welfare levels associ-
ated with a separating and a pooling allocation, when the parental leave rule is set at ā

and the weight assigned to type-1 workers is b. Further, let Wsep(b) and Wpool(b) de-
note the welfare-maximizing allocations under the separating and the pooling regimes,
respectively, when the weight assigned to type-1 workers is b. By virtue of our charac-
terization of the welfare-maximizing allocations under the two regimes, for b < g1, the
optimum for the separating regime is given by a corner solution (a = a2⇤) whereas the
optimum for the pooling regime is given by an interior solution in which the optimal
duration of parental leave satisfies a > a2⇤. Thus, it follows that

Wpool(b) > Wpool(b, a2⇤) = Wsep(b, a2⇤) = Wsep(b).

Moreover, for b = g1,

Wpool(b) = Wpool(b, a2⇤) = Wsep(b, a2⇤) = Wsep(b).

This completes the proof of part (ii).

Part (i) We turn next to prove part (i) by considering the case where g1 < b  1. Let
J(b) ⌘ Wsep(b)� Wpool(b). Notice that as shown above J(g1) = 0. To complete the
proof of part (i) it suffices to show that J0(b) > 0 for b > g1. Using our previous nota-
tion, employing the envelope condition and following some algebraic manipulations,
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one obtains:

J0(b) = ˆ[U1(asep)� Û2(asep)]� [U1(apool)� U2(apool)]

= (p2
� p1)[v(apool)� v(asep),

where asep and apool denote the optimal duration of parental leave under the separating
and the pooling regimes, respectively. As p2 > p1, to complete the proof of part (i) it
suffices to show that v(apool) > v(asep). By virtue of the strict concavity of v it therefore
suffices show that v0(apool) < v0(asep). To see this, we employ the first order conditions
for the welfare optimum under the two regimes to obtain:

v0(apool) =
(g1p1 + g2p2)

[bp1 + (1 � b)p2]
and v0(asep) =

g1p1

bp1 + (g1
� b)p2 .

We thus need to show that:

g1p1

bp1 + (g1
� b)p2 >

(g1p1 + g2p2)
[bp1 + (1 � b)p2]

.

Re-arranging the left-hand side of the above inequality yields:

(g1p1 + g2p2)� g2p2

[bp1 + (1 � b)p2]� g2p2 >
(g1p1 + g2p2)

[bp1 + (1 � b)p2]
,

which holds if-and-only-if:

(g1p1 + g2p2) > [bp1 + (1 � b)p2].

The latter inequality follows as p2 > p1 and b > g1. This completes the proof of part
(i).

Part (iii) Part (iii) follows immediately, by noticing that the optimum is given by an
interior solution in both ranges, characterized in parts (i) and (ii) and recalling that
within the ranges of the interior solution the optimal duration under both the separat-
ing and the pooling regimes is decreasing with respect to b. This completes the proof.
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