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Abstract

Income tax systems are very different across OECD countries. In this thesis, I study
the impact of differences in the progressivity of the tax schedule and in the unit of
taxation on female labor supply. More precisely, in the first essay I quantify the impact
of income tax reforms on female labor supply in the United States, and in the second
essay I quantify to what extent differences in income taxation between the United States

and Europe explain differences in female labor supply.
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Chapter 1

Introduction

This thesis is divided in two essays, both essays study the impact of income taxation
on female labor supply. The first essay analysis the impact of income tax reforms
on female labor supply in the United States, and the second essay quantifies to what
extent differences in income taxation between the United States and Europe account
for differences in female labor supply between the United States and Europe.

Income tax systems are very different among OECD countries; the difference is not
only on the level of progressivity, but also on the unit of taxation. In general, countries
can either have the family or the individual as the unit of taxation. By choosing the
family as the unit of taxation it is guaranteed that families with the same total income
will pay the same income tax. In contrast, by choosing the individual it is guaranteed
that independently of one’s marital status, individuals with the same total income will be
taxed equally. The main consequence of having the family as the unit of taxation is that
changes in marital status affect individuals marginal income tax. More precisely, after
marriage, primary earners face a lower marginal income tax, while secondary earners
face a higher marginal income tax. Since females are the majority of secondary earners,
they are more likely to face a higher marginal income tax after marriage, which reduces
their incentive to work.

In Chapter 2, I study the impact of income tax reformers in the United States.
In this essay, I analyze the impact of income tax policies on household labor supply
through two key life-cycle choices: education and marriage/divorce. To this end, I

construct a quantitative life-cycle model to study the effects of changes in the degree of
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tax progressivity and in the unit of taxation on household labor supply. The model is
calibrated to match key statistics in the United States economy, then using the calibrated
model I quantify the impact of several tax reforms on labor supply. I find that when
the unit of taxation is changed from the family to the individual, the burden on the
secondary earner is reduced. This increases women’s education and labor supply, but
has a negligible effect on men. Further, I find that small reductions in the progressivity
of the tax schedule increase college enrollment and labor supply. To drive these results
the marriage/divorce decision is important because it amplifies the effect of tax reforms
on labor supply and education. This essay demonstrate that one underestimates the
impact of income tax reforms on labor supply when life-cycle choices are ignored.

In Chapter 3, I quantify to what extent differences in income taxation between the
United States and Europe can account for differences in hours worked between American
and European females. To this end, I construct a simple model of household labor supply
and I calibrate the model to match key statistics in the United States economy. Then,
I replace the income tax of the United States by the income tax of selected European
countries, and I quantify how much differences in labor supply between Americans and
Europeans can be explained by differences in income tax. I find that differences in labor
income tax explain one third of differences in females hours worked and one quarter of

differences in females labor force participation between the United States and Europe.



Chapter 2

Taxes, Education, Marriage, and

Labor Supply

2.1 Introduction

This essay studies two features of the United States income tax system: the degree of
tax progressivity and the choice of the family as the unit of taxation. A tax system with
these two characteristics is not marriage neutral, meaning that changes in marital status
affect individuals federal income tax obligation. In particular, primary earners face a
lower marginal tax rate after marriage, while secondary earners face a higher marginal
tax rate. These changes in taxation encourage specialization within households. More
precisely, after marriage primary earners have more incentives to work in the market,
while secondary earners have fewer incentives to work in the market and more incentives
to work at home.

A second aspect of the U.S. tax system is that the unit of taxation is the family.
This structure was adopted in 1948, when 90% of families were traditional one-earner
families,! consisting of a breadwinner husband and a stay-at-home wife. Specialization
within the household was the norm, and the change in the unit of taxation reinforced
it. Today, the majority of families have two earners, and 72% of secondary earners are

women (as of 2003). This state is the result of important changes beginning in 1950’s:

! For more information on 1948 tax reform, see the work of (McCaffery, 1999)
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female labor force participation has more than doubled, they make up the majority of
college students and study towards a more career-oriented degree.? Despite these
large changes, the current income tax system is still very similar to the original 1950’s
implementation. Secondary earners are still penalized with an increased marginal tax
rate after marriage; consequently, married women still have an incentive to reduce their
labor supply or even to leave the labor force.

With females’ responses in mind, this essay investigates the impact of changing the
unit of taxation and the progressivity of the tax schedule on household labor supply. To
fully account for these effects, I include two key life-cycle choices: college education and
marriage/divorce. This essay main contribution is to quantify the impact of tax reforms
on labor supply, while considering the impact on educational choice and household
formation. A model with such endogenous choices is not only more realistic, but also
offers a more precise evaluation of the long-run impact of tax reforms on household
labor supply.

Both of these features clearly can affect the decision of potential workers to invest
in college education. They can do so through two main channels: the average return
on and the riskiness of the investiment. College is costly both in terms of tuition and
forgone earnings. However, the investment also grants access to better wages and to
a higher probability of marrying a college-educated spouse. These benefits are skewed
by taxes that decrease the average income tax of primary earners, while increasing
the tax liability to secondary earners. Because the majority of secondary earners are
women, separating their tax liability from their spouse increases their return on college
education, while it reduces the return for men. Furthermore, the progressivity of the
tax code reduces the risk of investing in college, because it reduces the variance of
after-tax wages. Female earners have less income variation than males, so reducing
progressivity affects men to a greater extent than women, which leads to a relative
increase in females’s education. These changes in education have a sizable effect on
labor supply, because college educated men and women supply more labor on average
than women and men who don’t have a college degree.

The U.S. income tax system distorts marital decisions by its asymmetric treatment

of families and individuals. For a broad range of incomes, one-earner families receive

2 For an overview on female transformation, the work of (Goldin, 2006)
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a tax benefit, while high income two-earner families pay a tax penalty. Eliminating
these tax distortions can impact marriage and divorce rates and assortative matching
patterns, both of which are quantitatively important when assessing the effect of taxes
on labor supply. Marriage and divorce rates affect labor supply, because, on average,
married men work more than single men and married women work less than single
women. The effect of assortative matching is the result of an increase in marriage
among college-educated individuals, which leads to an increase in the individual return
on investing in a college degree.

In order to analyze the impact of tax reforms on household labor supply, I construct
a quantitative life-cycle model. When young, agents decide once whether to enroll in
college. After college, agents are heterogeneous in wealth and wages. Then, they meet
other singles and decide whether to marry. In each period, married agents face a divorce
decision and everyone decides on their labor supply, which depends on marital status,
wages, and wealth. In addition, I allow labor supply to vary along both intensive and
extensive margins. The model is calibrated to match key statistics of the U.S. economy
in 2003, and then I substitute the U.S. current tax schedule with four experimental tax
schedules. These new tax schedules alter the degree of the tax progressivity and the
unit of taxation.

In my first tax reform, separate filing, I change the unit of taxation by treating ev-
eryone according to the U.S. tax schedule of single individuals. Sweden, Canada and the
U.K. are examples of countries that also consider the individual as the unit of taxation.
The main implication of this tax reform is that now secondary earners’ marginal tax
rate does not increase after marriage. Consequently, this tax reform affects women more
than men, because women are the majority of secondary earners. Particularly, females’
hours increase by 4.1%, while males’ increase by 1.3%. Regarding education, 2.3% more
women enroll in college, while male college education increases by 1%.

3 T apply the single individual’s

In my second tax reform, splitting of total income,
tax schedule to the average family income. This tax schedule preserves the family as
the unit of taxation, but minimizes changes in marginal tax rates due to marriage. This
tax reform is similar to the French and German income tax system (though it can be

criticized, because it generates a considerable tax benefit for married couples whose

3 The split of total income is the 1948 original implementation of the family as the unit of taxation.
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incomes are very disparate). In the U.S., the first two tax brackets by 2003 schedules
are unaffected by this reform, because the joint filing is equivalent to the splitting of
total income tax reform in these two brackets. Consequently, just a small fraction of
the population is affected by this reform. Individuals change their education level in the
same direction but to a lesser degree than with separate filing; female college education
increases by 0.5% and male college education increases by 0.1%. Females’ hours increase
by 3.7% and males’ hours increase by 5.11%.

In my third tax reform, flat tax, I eliminate the progressivity of the tax code, con-
sequently all individuals pay the same income tax rate. This is the only reform that is
both marriage neutral and treats families equally, meaning families with the same total
income pay the same amount of taxes. However, because the flat tax eliminates the
progressivity of the tax schedule, it increases the risk of investing in college education.
Men, facing a higher risk in investing in college education than women, reduce their
college enrollment by 0.3%, while female college enrollment increases by 5.6%. Overall
males’ hours increase by 9.7% and females’ hours increase by 11.1%.

In my last tax reform, the two-brackets tax reform, I simplify the tax code to two
income tax brackets. The marginal tax rates and the size of the brackets are chosen
to maximize total welfare. This reform is based on (Hall and Rabushka, 1996), which
proposed a flat tax to replace the current U.S. income tax system with a tax exemption
for low earners. The idea of this tax reform is to simplify the tax schedule without dra-
matically increasing the tax rate on low income individuals. It thereby maintains some
of the insurance that the currently income tax system provides to low income individu-
als. As a consequence, in this tax reform both males’ and females’ education increase;
females college education increases by 9.9% and male college education increases by
3.7%. Females’ hours increase by 17.3% and males’ hours by 12.8%.

My work here is closely related to that of (Chade and Ventura, 2002), who study
the impact of income tax reforms in the U.S. tax system on household labor supply and
marriage formation. Also in a similar vein, (Guner et al., 2008) analyzes the effect of
tax reforms on household labor supply, focusing on married females’ extensive margin.
In this paper, the authors preserve the current U.S. demographics distribution meaning
that it does not consider long-run effects on household formation. In the empirical

literature, (Kaygusuz, 2010) analyzes the impact of the Tax Reform Act of 1981 and
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the Tax Reform Act of 1986 on female labor supply. (Kaygusuz, 2010) finds that changes
in the tax structure introduces by theses laws can explain 20% of the increase in married
female labor force participation between 1980 and 1990. Reinforcing this finding, (Eissa,
1995) concludes that the labor supply from high-income married women increased in
response to the Tax Reform Act of 1986.

This essay is organized as follows. In Section 2.2, I describe the model. In Section
3.4, T discuss the calibrated model and its quantitative properties. My main findings
are presented in Section 2.5, where I evaluate and explain the effects of the four tax

reforms. Section 3.6 concludes this essay.

2.2 The Economic Environment

The economy is populated by a continuum of males and females, each sex with unit mass.
Individuals live for T periods. This paper focuses on a stationary equilibrium; therefore,
it is sufficient to keep track of the agents’ age, denoted by t. Agents are born single and
ready to decide whether to enroll in college. When born agents are heterogeneous in their
psychic cost 6;, which captures the non-monetary cost of enrolling in college. In addition
to the psychic cost, agents that decide to enroll in college have to pay a monetary cost
% that is homogeneous across agents. Agents are born with no wealth; consequently,
college students borrow to pay for their college expenses. There are two direct returns
on attending college: (i) Drawing a lifetime wage from the college-educated distribution
Fg(-), which is gender-specific g; and (ii) having a benefit in the matching process.
During college, agents, that decide not enroll in college, draw a lifetime wage from the
non-college-educated distribution F/¢(-) and work. After agents turn 2 years old, and
they enter the marriage market.

Matching in the marriage market is restricted to single agents of the same cohort.
Furthermore, the first marriage market, which happens after college, is special; in addi-
tion to the age restriction, matching is within the same education group. Every period,
matched agents learn their potential spouse’s wage and their wealth, and the couple’s
match quality b, then they decide whether to marry. The match quality b is identically
and independently distributed. After the couple marriage, the match quality evolves by

following a first-order autoregressive process. At the beginning of each period married
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agents learn their current match quality, and they face a unilateral divorce decision. At
the end of each period, with the exception of college students at age 1, agents make
their labor supply choice. For simplicity, there is no remarriage, and the only borrowing

and lending in the economy is for college enrollment.

2.2.1 College Decision

Again, there are two costs to enroll in college: a uniform monetary cost k and an agent-
specific psychic cost ;. The psychic cost is independently and identically distributed
with cumulative distribution ©(-). The benefits of attending college are two: (i) Drawing
a lifetime wage from the college-educated distribution Fj(-); and (ii) matching only
singles with a college education, after the graduation. All college students study full-
time, therefore, they do not work. Since agents are born with zero wealth, college
students borrow to pay their college expenses and to consume during this period. There
is no default on college loans. The sequence of college payments a; is determined by
problem (2.4) in the following section.

Agents who decide to not enroll college draw a lifetime wage from the non-college-
educated distribution Fi*“(-) and they work while the college students study. After
college age, agents are characterized by a vector 4 = {w, d, m,t}, where g indicates the
agent’s gender, w is the agent’s lifetime wage, d is the agent’s wealth, m is the agent’s
marital status and ¢ is the agent’s age. Agents that do not enroll in college have zero
wealth d.

Let 67 be the psychic cost at which an agent of gender g is indifferent about attending

college or not. In this case, 0 is defined by

0; = E.Vy(w,d, s) — En.Vy(w,0,s),

where the expectation is taken with respect to the college-educated ¢ and non-
college-educated nc wage distribution and s indicates that the agent is single. The
college decision is characterized by a threshold. Agents of gender g with a psychic cost
less than 6, enroll in college and agents with a psychic cost greater than ¢ not enroll.

The following indicator function I”(-) characterizes the education choice:



1 ifg; <6

I%(g,6;) = %olabeleq : mar (2.1)

0 ifg >0

2.2.2 Match Quality

Matched agents draw a match quality b that is independent of wages, wealth, and age.
The match quality is normally distributed N (,ub,ag), with mean p; and variance 02.
Let the cumulative distribution of the match quality be represented by S(-). Match

quality follows a first order autoregressive process AR(1):

b=o+pb_1+e€ with e~ N(0, aﬁiv),

where g is a constant, p is the coefficient of autocorrelation and € is the error term,
which is normally distributed with mean zero and variance Uﬁw- Let the match quality

conditional distribution be represented by M (b|b_1).

2.2.3 Marriage Decision

At the beginning of the marriage market, single agents of the opposite sex are matched.
They learn their potential spouse wage and wealth. Then they draw a match quality
b. A matched couple is characterized by a pair of vectors {z,,z¢,b}, where z,, sum-
marizes the male characteristics, ; summarizes the female characteristics and b is the
couple’s current match quality. Let W,,(zm,z¢,b) be the value to the potential hus-
band of marrying a women with characteristics x5 when the couples’s match quality is
b. Respectively, let W (2,2 ,b) be the value to the potential wife. Let V(z4) be the
value of being single for agent {z4} . The matched couple {x,,zs,b} will marry if the

conditions in Table 2.1 are satisfied.

Table 2.1: Marriage Decision

Husband accepts = Wy, (xm, ¢, b)

>
Wife accepts We(xm,z¢,b) >
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Because the value of being married for both woman and man Wy(2,,,x¢,-) is in-
creasing in the match quality b, the marriage decision is characterized by a threshold
b(zm,xy). This threshold is the maximum between the match quality at which the po-
tential husband is indifferent about marriage and the one at which the potential wife is
indifferent. Therefore, for any match quality b above the threshold, agents marry, and
for any match quality below it, they do not. The marriage decision is characterized by

the indicator function below:

1 ifb>blem,x
1M (@, 2, b) = 2 oo, 7¢) (2:2)
0 ifb<b(xm,xy).

2.2.4 Divorce Decision

Divorce is unilateral. At the beginning of each period, married agents learn their current
match quality b, and they decide to stay married or to divorce. Let H(z,) be the value
of being divorced for an agent {z4}. A married couple {z,,xf, b} divorce if at least one

of the inequalities in table 2.2 holds:

Table 2.2: Divorce Decision

Husband divorces Wy, (zm,z¢,b) < H(zp)
Wife divorces We(xm,zs,b) < H(xy)

Because the value of being married Wy (zm, ¢, -) is increasing in the match quality b,
the divorce decision is also characterized by a threshold d(z,,, 2 ), at which at least one
of the spouses wants to divorce. The divorce decision is characterized by the indicator

function below:

0 ifb>d(zm,x
1P (2, 24, b) = = d{@m, ) (2.3)
1 if b < d(xm,xy).



11
2.2.5 Household Labor Supply Problem

At the end of each age, with the exception of college students, agents make their labor
supply choice. Each individual is endowed with one unit of time that can be allocated
to market work [y, home production l2, and leisure (1 — I3 — l3). Following (Becker,
1965), I assume that there is a home production function that uses market goods cys
and home production time ls to produce a final consumption good c¢r. The home
production function is of the constant of elasticity of substitution type and the parameter
1 determines the elasticity of substitution between market goods and home time in the
home production and the parameter 1 is the share of market goods and 1 — ¢ is the
share of home production time. The productivity of labor in the home production 6 is
gender-specific.

Market goods cjps are purchased with labor /. Wages are fixed and do not vary
over time; they are lifetime wages. Agents pay income taxes T'(-) and each tax reform
implies a different tax function. Agetns maximize their total consumption and leisure,
the parameter o measures the weight in the utility function that is given to consumption
and 1 — « is the weight to leisure. The parameter o determines the elasticity of labor
supply. Agents discount their future total consumption and leisure, with a discount
factor f5.

Now it is possible to define the student debt problem. College students borrow to
pay their college expenses and tuition cost during college. They have access to college
loans, in which they pay a fixed interest rate r and they commit to a fixed sequence of
payment for the rest of their life. The payment scheme is characterized by the solution

of the following maximization problem
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d (1—lig—lag)' ™7
max EZBt alog(cry) + (1 — o) —————=

{er,t.ena,e5l,e5l2,0,a¢ } I, =1 -0

s.t.

ey tar <K

CMt+ Qi <wly — T(w, ll,t) + (1 + r)at (2.4)
1

cere = (e + (1 =) (04l2)")7

L+ <1

I1 >0, lI2>0 ,ary1 =0,

where the expectation is taken with respect to the wage distribution of college-
educated agents. The wage distribution depends only on education and gender, individ-
uals of the same gender that decide to enroll in college face the same wage distribution,
and consequently the same maximization problem. Because there is a unique solution
for the college debt problem, agents of the same gender have the same optimal sequence
of debt payments and it is sufficient to keep track of the agents gender and age to char-
acterize fully the sequence of payment. Let d(g,t) = a;+1 — (1+t)a; be the net payment
made by an agent of gender g at age t.

Single and Divorced Households Singles and divorced agents solve the same
maximization problem. After college, all agents learn their life-time wage, when single
and divorced they solve the following household maximization problem. The sequence
of payment is determined before agents know their future wages. After college, single

and divorced households solve the following maximization problem:
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1—1 — 1) "
max alog(er) + (1 — a)u
en,cap,yliyle 1—0
s.t.
e < wl — T(wll) - d(g7t)1{e:college}
or = (e + (1 =) (0gl2)")"
Lh+1<1

1 >0, lp>0,

where T'(-) is a tax function that changes according to the tax experiment. The
indicator function for college debt is equal to 1 for agents who have enrolled in college

and 0 otherwise.

Married Households A married couple, as an single individual, choose how many
hours each spouse work at the market, [} and ljlc, where m indicates the husband
hours and f the wife, and how many hours each spouse work at home, 2, and %, and
last how many hours each spouse enjoy of leisure. The utility function of an married
couple combined a traditional and a modern view of marriage. The traditional part is
the specialization within the household, which is captured by the perfect substitution
between the wife and the husband time in the home production. The modern part
is the couple’s leisure, which is a combination of the husband’s leisure and the wife’s
leisure. The parameter ( measures the elasticity of substitution between the wife’s and
the husband’s leisure in the family utility function. In addition, married couples enjoy
a return of scale ¢ in consumption and leisure. The couple’s income is taxed T'(-) and
the taxes function depends on the tax reform. The match quality b enters additively
in the couples’ utility function and can be either positive or negative. The household

problem for a married couple {x,,,zs,b} with current match quality b is given by:
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1—0o

W)+ﬂ—a)CL4%—@ﬁ+ﬂ—@—@ﬁ>c%w

max alog ( 3
e et L L 12,12 2 l-o

s.t.

29

cm < wml}n + wfljlf - T(wmlim wfl]l‘) - d(mv t)]-{e:college} - d(fa t)l{e:college}
1

er = (Vejy + (1= 9)(Omly, + (1= 0n)15)")

o+ <1

1 2

L2<i

h20, 15,>0, 1}>0, 1}>0

The indicator function is for each spouse and it is equal to 1 if the spouse enrolled

in college and 0 otherwise.

2.2.6 Matching Process

After college single agents are matched at the beginning of each period. Matching is
restricted to single agents of the same cohort. The first marriage market for each agent
is limited to single agents of the same education group. After this special marriage
market, single agents of the same cohort meet at the beginning of each period. Now, we
can define the the matching process, let A\j(e,t) be the probability of meeting a single
agent of gender g, with education e, and age t. Let 74(e,t) be the proportion of single
agents of gender g, with education e, and age t. Then, we can compute the proportion

of (t + 1)-year-old single college-educated men by

(.t 4 1) = e, t) - {Ap(e,) [20m ) dS(b)dFE, (w)dFf(w)
Ap(ne,t) [P0 ) 48 (b)dEFg, (w)dFpe(w))

where the proportions for the other gender and education groups are defined simi-
larly. The law of motion of the matching probability A(g,e,t+1) is just a normalization

of the proportion of singles in each education group.
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ng(e,t+1)

Agle,t+1
9( ) 779(6,75) + ng(elvt)

where e indicates the education group, for which the proportion is being calculate

and €’ indicates the other education group.

2.2.7 Equilibrium

Agents differ in the size of the psychic cost 6; of attending college. The psychic cost
is normally distributed, N(edy,0?2;,), With mean peq, and variance o2,,. Let the
cumulative distribution of the psychic cost be represented by ©(-). In equilibrium,
agents perfectly foresee the fraction of agents of each gender who will enroll college.

The following equation summarize the equilibrium condition:

O = EcVin(w, d, s) (@(97*71)’ @(0})) — EncVim(w,0,5) (9(9:71)7 @(97‘))
07 = EVi(w,d,s) (0(05,),0(07)) — EncVy(w,0,5) (0(6,),0(607))

where {07%, 67, } is the fraction of females and males that enroll in college in equilib-
rium. The equilibrium equation guarantees that the forecast of the fraction of college-
educated agents of each gender is the same as the actual fraction of college-educated

agents that choose to enroll in college. Now I can define the equilibrium of the model.

Definition 1  An equilibrium is a set of allocations for single and divorced house-
holds {cgﬂ?t,th,liyt,léyt,af;}t:hn’ie_rg’ge{myf} and a set of allocations  for married
households {ciTj’t,cé\Jit, Zi,t’l{,t’l%,ﬁlg,t’a%?ag}t:15nyi€Im7j€If and a set of decision rules:
(i) marriage decisions {Igwij}t:&n,iel'm’jejf; (ii) divorce decisions {Ifij}tzgzme_rm,jgf ;

and (iii) education decisions {I¥, I*i}icr,, jer, .

1. Debt Payment Optimality: Given a tax system {T'(-)}, college tuition cost k and

interest rates r, the college payment scheme {a;}t=1r is optimal
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2. Allocation Optimality: Given wages {w;, wj}ier,, jer;, a tax system {T(-)} and
college payment scheme {at}t=1r, allocations solve the household problem. Gov-

ernment budget constraint is satisfied.

8. Marriage and Divorce Decision Optimality: Given {6%,05,} and the agents’ opti-
mal allocations, the agents’ marriage {It]wij}tzgzn,iejmde_{f and divorce

{L, ”}t:g;n7i€1m7je1f decisions are optimal.

4. Education Optimality: Given the agents’ allocations and marriage and divorce de-
cisions, agents’ education decisions {17, I }ieIn. jer; are optimal, and {0;’2, 0r.}

satisfies the education equilibrium condition.

2.3 Data

The stationary equilibrium is calibrated to the U.S. data in the year of 2003. Agents live
for nine periods, T' = 9; each period corresponds to five years. All Agents are from 20
to 65 years old. All the data from the Current Population Survey is from the Integrated
Public Use Microdata Series - Current Population Survey (IPUMS-CPS) and the year
is 2003. The definition used to college-educated agents is individuals with at least 3
years of college attendance and to non-college-educated agents are individuals with less
than 3 years of college attendance.

College The psychic cost of attending college 6; is assumed to have a normal dis-
tribution and is the same across gender. The mean p.q, and the variance o4, of the
psychic cost are calibrated to match the fractions of college-educated males (0.29) and
college-educated females (0.28) in the 2003 IPUMS-CPS, using the definition above of
college-educated and non-college educated agents. College tuition « is from the College
Board and based on four years public and private not for profit universities. The college
tuition is an annual estimation of the tuition paid, which is the full tuition price minus
the amount of financial aid received. The final monetary cost is $4580 in 2003 dollars.
The interest rate on college loans is assumed to be 4% annually. Studying time during
college is calibrated to match 32.5 hours per week, which is from the American Time
Use Survey.

Demographics The match quality distribution and its autoregressive process are
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calibrated to match marriage rates by education group and the fraction of divorced
agents. There are four education groups: (i) both spouses have a college education, (ii)
only the wife has, (iii) only the husband has, and (iv) neither one has. The data is
from the 2003 IPUMS-CPS and the match quality initial distribution is normal, with
mean pp and variance op. The first-order autoregressive process has a constant g, the
autocorrelation coefficient p and an error term with a mean of zero and a variance oegy-
Table 3.8 summarizes the values found and the statistics targeted.

Preferences The time discount factor § is equal to 0.81, which corresponds to a
discount factor of 0.96 annually. There are three utility function parameters to be cali-
brated: (i) the elasticity of labor supply o, (ii) the elasticity of substitution ¢ between
wife leisure and husband leisure, and (iii) the household weight « on leisure and con-
sumption. The preference parameters are calibrated to match the average hours worked
per female, which is 27.94 and the average hours worked by males, which is 39.35. Both
are average hours worked per person of each gender and they are from the 2003 IPUMS-
CPS, with the population restricted from 25 to 65 years old. The other moment is the
fraction of two-earner households among married households. This moments is very
important to measure the impact of separate filing and the splitting of total income tax
reforms on labor supply. It is also calculated from the 2003 IPUMS-CPS for the same
age group.

Home Production The elasticity of substitution between market goods and home
production time 7 is from the work of (McGrattan et al., 1997). The difference in
home productivity # and the weight on market goods and home time v on the home
production are calibrated to match the average time on home production for males
(9.1) and females (17.34) from the American Time Use Survey in 2003. The return of
scale on consumption ¢ for married households is from the Organisation for Economic
Co-operation and Development (OECD) and it is equal to 0.77.

Wages Wages are from the CPS in 2003 and are lifetime wages. They are hourly-
wages? and restricted to those in the civilian labor force who make at least half of
the minimum wage and to those who worked at least 10 hours per week. Hourly wages
are assumed to have a log-normal distribution. There are four wage distributions, one

for each education and gender group. Table 3.4 summarizes the mean and variance for

4 Income Wage

Usual Hours Worked*Weeks Worked *

Mean hourly wage =
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each education and gender group.

Table 2.3: Wage Distribution

Category Parameter Values

Female College pfe = 23.43 o= 20.98
Male College Hm,e = 33.50 Om,c = 34.40
Female Non-College it . = 13.83 0 fne = 10.96
Male Non-College Hmne = 18.24 Om,ne = 17.76

Taxes The income tax schedule is estimated from OECD data and includes the fed-
eral income tax, the earned income tax credit (EITC), the state tax from Michigan, and
the city tax from Detroit. Two tax schedules are estimated, one for singles individuals
and one for married individuals. The average tax function (#(-)) is estimated in terms
of average income, AI, which in 2003 was $36,084. The average income tax functions

for singles (s) and for married (m) are:

. . 1—0.9382
#5 (income) = —1.3059 — 0.0050 (mcome> 0.0097 <mcome)

Al ) 1-09382\ Al
. . 1-0.8293
My: o _ income)  0.8944 mecome
t" (income) = —0.3920 — 0.0052 < Vi > 1~ 0.8293 Vi .

The social security tax function (¢ss.()) is estimated separately. It is equal to a flat
tax of 0.0765 for an income less than $87,000 in 2003 dollars. Above this upper limit

the social security tax function is estimated as:

9,349

mcecome

tssc(income) = 0.0145 +

The total tax function for singles is the sum of their average income tax and the
social security rate rate times their income. For couples, the total tax function is the
couple’s income multiplied by their income tax, and for spouses who participate in the
labor force, their individual social security contributions are added. The social security
contribution is equal to the social security rate multiplied by the spouse’s income.

Table 2.4 summarizes all the parameters calibrated in the model.
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Table 2.4: Parameter Values

Category Parameter Values Source
Preferences 6 =0.81 Prior Information
a=048, (=-1.36 Calibrated
o =10.86 Calibrated
Home Production n =0.45, ¢ =0.77 Prior Information
¥ =0.38, 8 =0.46 Calibrated
College k = 4,580, legu = 32.5 Prior Information
Yedu = —2.79, 0eqy = 1.71  Calibrated
Marital up = 1.13, op = 1.82 Calibrated
0=10.40, p=0.64 Calibrated
Ogiv = 1.80 Calibrated

2.4 The Benchmark Economy

Before proceeding to investigate the impact of income tax reforms on labor supply, I
must investigate how well the benchmark model performs with the parameters selected
and calibrated. Table 3.8 summarizes the performance of the model compared to the
statistics targeted. The model does very well. The objective of the tax reform exercise is
to quantify the effect of taxes not only on labor supply, but also on education, marriage,
and divorce. To assess the effect of tax reform on labor supply correctly, I consider
a potential two-earner household model in which the household maximizes the time
devoted to working outside and inside the home -labor supply and home production-
and leisure. By allowing the household to do home production the model generates
changes in both the intensive and extensive margins. In the data, both average hours
worked and home production for both males and females are targeted, and the model
comes close to both targets.

In the calibration, neither labor force participation nor hours worked per educa-
tion group were targeted, yet the benchmark model’s steady states value match both
moments very well. Hours worked and labor force participation by education group

are very important to my analysis, since an increase in education does not only affect
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Data Model
College Females 0.28 0.28
College Males 0.29 0.30
College Husband, College Wife 0.15 0.16
College Husband, Non-College Wife 0.08 0.08
Non-College, Husband College Wife 0.06 0.08
Non-College, Husband Non-College Wife 0.39 0.39
Divorced 0.14 0.14
Average Hours Worked Females 27.96  27.86
Average Hours Worked Males 38.95 39.46
Average Home Production Females 17.40 17.54
Average Home Production Males 9.60 9.55
Proportion of Two-Earner Married Agents  0.62 0.63

productivity, but also in general generates an increase in hours worked. Table 2.6 com-

pares hours worked and labor force participation of married individuals generated by

the model to the value in the data for each gender and education group. All the data
is from IPUMS-CPS for individuals from 25 to 65 years old.

Table 2.6: Benchmark Calibration Results: Labor Supply by Education

Hours Worked

LFP (Married Individuals)

Data Model Data Model
College Females 32.06 3251 0.77 0.77
College Males 42.15  41.82 0.94 0.93
Non-College Females 26.27  25.57 0.69 0.69
Non-College Males 37.16  36.54 0.89 0.89

The education choice is crucial to the model, and as presented before, is carefully

modeled. Investing in education is risky, because there is uncertainty on future wages.

This uncertainty comes from the wage distribution that is estimated from the data. The

fact that college-educated males have higher variance in their future wages will play an

important role when the progressivity of the tax schedule is modified. There are two

returns on attending college: wages and marriage.

Marriage and divorce decisions
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amplify the effect of taxes on education. In order to assess correctly the return on
college from the marriage market, the marriage composition among education groups is
targeted. By targeting the marriage composition, the model captures the fact in the data
that individuals with a college education are more likely to marry a college-educated
spouse than a non-college-educated spouse.

A key feature needed in order to quantify the effects of taxes on labor supply, educa-
tion, and total welfare is the fraction of two-earner families. This feature is fundamental
to all tax reforms, because the change in the unit of taxation from the family to the
individual results in one-earner families no longer receiving tax benefits and two-earner
families no longer paying a tax penalty. Consequently, by targeting the fraction of
two-earner families and one-earner families, I have the correct composition of the cur-
rent family types. This feature of the calibration allows me to estimate the impact of
tax reforms on both short-run, when the demographics characteristics are fixed, and in
the long-run, when agents are allowed to adjust both marriage/divorce and education

decisions.

2.5 Results

After calibrating the model to the current U.S. income tax system. I impose, sequen-
tially, four tax reforms on my model: (i) a splitting of total income, (ii) a separate
filing, (iii) a flat tax, and (iv) a two-bracket tax code. The first two reforms maintain
the progressivity of the tax code and the last three tax reforms are marriage-neutral.
All tax reforms are revenue-neutral. To make the splitting of total income and separate
filing reforms revenue neutral, I have all households potentially receiving a subsidy or
paying a tax from the government that is proportional to their total income, from the
estimation I find that in both cases households receive a subsidy.

The analysis is a steady-state comparison. I impose each tax reform on the bench-
mark model, and then I find the new steady-states, which is compared with that of the
benchmark model. In addition, in the most interesting cases, I quantify the importance
of each life-cycle choice to the tax reform. Consequently, I analyze the same tax re-

forms in a model with only education, with only marriage/divorce, ® and with the

5 In the exercise agents’ marriage and divorce decisions are the same as those in the benchmark
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demographics distribution fixed and only labor supply varying with taxes.

2.5.1 Splitting of Total Income

The reform of splitting income for tax purposes is based on the original 1948 U.S. income
tax implementation. There is a unique tax schedule, which is the tax schedule for single
individuals. Married individuals’ tax rate is given by applying single individual tax
schedule to the couple average income. In this tax system, there is no marriage tax
penalty and individuals can only receive a tax benefit from getting married. As a
consequence of the increase in the tax benefit from marriage, marriage increases by
0.5% and divorce per married couple decreases by —1.2%. An increase in marriage and
a reduction in divorce generates an increase in male labor supply and a decrease in
female labor supply, because as in the data a married man work more than a single man
and a married woman work more than a single man. Overall, female college enrollment
increases by 0.5% and male college enrollment increase by 0.1%. Female hours worked
increases by 3.7% and male hours worked increase by 5.1%.

Only a small fraction of the population is affected by this tax reform, because the
current U.S. tax system allows it for middle- and low-income households. The main
groups that are affected by this tax reform are the high-income, two-earner households
and the very poor-households. The high-income, two-earner households used to pay a
marriage penalty; with the tax reform, they can receive a marriage benefit. As a result,
in two-earner families the wife’s labor supply increases by 6.5% and the husband’s labor
supply increases by 5.0%. The poorest families have more access to the earned income
tax credit after the tax reform. As a result, their labor supply increases considerably.

The labor supply of poor males increases by 15.0% and that of poor females by 6.0%.

2.5.2 Separate Filing

The separate filing tax reform eliminates marriage as a factor in tax calculations. There-
fore, changes in marital status do not affect individuals’ income taxes. The main effects
of this tax reform are to reduce the marginal tax rate on secondary earners and increase

that on primary earners. Females are the majority of secondary earners, and secondary

model, but also they are myopic with respect to the proportion of college students.
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earners’ tax burden is an increasing function of primary earners’ income. Because
college-educated females are more likely to be married to high-income primary earners,
they are the demographic group that benefits most from this tax reform. Female college
education increases by 2.3%.

A separate filing reform benefits college-educated females in another way as well.
After this tax reform, the income of the secondary earner becomes a larger fraction of
after-tax total income. Consequently the value of marrying a high-income secondary
earner increases. In Table 2.7, I compare the value of the separate filing tax reform with
three special cases of the model, one without the marriage decision and one without
the education decision and the last one where the only decision is labor supply. In this
last case there is no change in the demographics composition. In the model without
the marriage decision, female college attendance increases, but less than in the model
with all three life-cycle choices. Female labor supply increases by 4.13% in the full
model. In Table 2.7, we can see that changes in both decisions are important to explain
the increase in female labor supply. In a model without any life-cycle choice, female
labor supply increases by 2.41%, which is lower than in any other model. For males the
situation is opposite, in the model without any change in the demographic composition

male labor supply increases more than in the model with endogenous decisions.

Table 2.7: Separate Filing Reform

Percentage Change From The Benchmark
Full Model Only Marital Only Education Constant

Married —0.33% 0.01% —0.01% 0.0%
Divorced /Married —0.59% —0.72% —0.46% 0.0%
College Females 2.26% 0.0% 1.88% 0.0%
College Males 1.03% 0.0% 0.42% 0.0%
Average Hours per Females 4.13% 4.02% 3.67% 2.41%
Average Hours per Males 1.30% 1.07% 1.38% 1.41%
Average Home Prod Females —6.58% —6.42% —-5.89%  —5.40%
Average Home Prod Males —8.53% —8.33% —9.44% 9.50%
Total Welfare 0.71% 0.67% 0.67% 0.65%

In the separating filing tax reform, male labor supply increases by 1.3% and male
education by 1.0%. The effects of the tax reform on male labor supply and female labor

supply depend on the family type. In two-earner families, the separate filing reform
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causes secondary earners to work more and primary earners to work less. Two-earner
families substitute home goods for market goods and leisure. After the tax reform, one-
earner families do the opposite, they substitute market goods for home goods. Because
the majority of families are two-earner families, overall there is a reduction in the time

used in home production.

2.5.3 Flat Tax

The flat tax reform eliminates the progressivity of the tax code, which increases the
risk of acquiring a college education. College-educated males expect a higher variance
in their future wages than do college-educated females; as a result they face more risk
in investing in college education after the tax reform. Male college education decreases
by 0.3%, while female college education increases by 5.6%. In this environment, the
progressivity of the tax code and marriage are the only mechanisms that reduces the

risk of acquiring education.

Table 2.8: Flat Tax Reform

Percentage Change From The Benchmark
Full Model Only Marital Only Education Constant

Married —0.63% —0.19% —0.53% 0.00%
Divorced /Married 0.30% —0.33% 0.01% 0.00%
College Females 5.57% 0.00% 5.35% 0.00%
College Males —0.29% 0.00% -1.13% 0.00%
Average Hours per Female 11.07% 10.74% 10.85% 9.01%
Average Hours per Males 9.69% 9.07% 8.86% 9.56%
Average Home Prod Females —6.10% —5.62% -5.89%  —5.72%
Average Home Prod Males —11.24% —11.14% -10.54%  —9.64%
Total Welfare 0.49% 0.40% 0.42% 0.40%

The flat tax reform eliminates any marriage tax benefit and penalty, which can make
marriage more or less attractive. Before this reform more couples receive a marriage
benefit than a marriage penalty, so overall the flat tax reform decreases marriage and
increases divorce. With this reform individuals become more selective in choosing their
future spouse; as a result, marriage among the college-educated agents increases by 2%,
which amplifies the effect of taxes on education. After the flat tax reform, females not

only experience an increase in the value of attending college, but an increase in the value
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of marrying a college-educated spouse. The impact of taxes on the marriage decision
creates an amplification effect on education. Table 2.8 compares the value of the tax
reform for four cases of the model: one with all endogenous decisions, one with only
education decision, one with only marriage and divorce decisions, and the last one with
only labor supply, in which the demographics distribution is fixed. Female labor supply
increases by 11.07% and both the reduction in marriage and the increase in education
are important to explain that increase.

Males labor supply also increases with this tax reform, most of the increase in male
labor supply is driven by poor males who face a much higher tax rate after marriage.
Table 2.9 indicates the change in labor supply by income group. These groups are the
richest quarter, poorest quarter, and the half in between, or the middle class. This table
shows that the poorest males are responsible for the sizable fraction of the increase in
male labor supply under a flat tax.

Meanwhile, most of the increase in female labor supply with the flat tax reform is
from middle-class females. The increase in female education generates an increase in
female income; as a consequence in the middle class, many females who were secondary
earners become primary earners in one-earner and two-earner families. This helps ex-

plain the 13.6% increase in the middle-class female labor supply that results with this

reform.
Table 2.9: Flat Tax Reform Income Distribution
Benchmark Flat Tax
Market Home Market Home
Hours Worked Hours Worked Hours Worked Hours Worked
Rich Females 46.19 3.97 49.40 3.40
Rich Males 51.20 1.03 54.56 0.74
Middle Females 27.70 17.04 31.57 14.05
Middle Males 42.59 6.20 46.37 6.00
Poor Females 10.05 30.62 10.94 32.30
Poor Males 16.00 26.67 19.83 22.45

2.5.4 Two Brackets

In this tax reform, I simplify the tax code to two income tax brackets. The marginal

tax rates and the size of the brackets are chosen to maximize total welfare. In this tax
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reform, although the top bracket has a higher marginal tax rate than with the flat tax,
both male and female education increase more than with that reform. This is because
the progressivity of the two-brackets tax reform reduces the risk of acquiring a college
education. Females’ college education increases by 9.9% and males’ college education
increases by 3.67%.

Two-brackets tax reform generates the biggest increase in labor supply, for both
males and females. Female labor supply increases by 17.32% and male labor supply by
12.82%. Because in the two brackets tax reform, the marginal tax rate on the rich is
higher, this income group labor supply is lower than in the flat tax. However, for all the
other income groups the labor supply is higher. In the two brackets tax code, middle-
class females are the group most affected by this tax reform in both the intensive and
the extensive margins. Female labor force participation increases by 11.05%. Differently
from the flat tax where most of the increase in male labor supply comes from the poor,
in this tax reform, middle-class males are responsible for an important fraction of the

increase in male labor supply, as Table 2.10 indicates.

Table 2.10: Two Brackets Tax Code Income Distribution

Benchmark Flat Tax
Market Home Market Home
Hours Worked Hours Worked Hours Worked Hours Worked

Rich Females 46.19 3.97 47.72 3.76
Rich Males 51.20 1.03 54.01 0.85
Middle Females 27.70 17.04 35.11 12.15
Middle Males 42.59 6.20 48.15 5.00
Poor Females 10.05 30.62 11.85 30.20
Poor Males 16.00 26.67 21.53 23.27

2.6 Conclusion

The inclusion of the three life-cycle choices in the analysis of tax reforms is fundamental
to correctly assessing their impact on labor supply. The education choice brings a new
perspective to the importance of the degree of progressivity in the tax code, which affects
the risk of investing in college education. This relationship emerges when we compare

the outcome of the flat tax with the outcome the two-brackets tax reform. In the flat
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tax, only female college education increases, while in the two-brackets tax reform both
male and female college education increases. This result demonstrates the importance
of some degree of progressivity as insurance for investment in college education.

The separate filing and the splitting of total income tax reforms do not alter the
degree of progresssivity of the tax code, but they modify the marginal tax rate on
secondary earners and primary earners. These two tax reforms indicate that the gains
from a reduction in the secondary earner marginal tax rates is sizable. In both tax
reforms not only female labor supply increases, but also female education, which is
fundamental to measure the gains in total welfare from the tax reform for current and

6 In addition, when comparing the separate filing tax reform with

future generations.
the splitting of total income, we can conclude that a more dramatical reduction in the
marginal tax rate of the secondary earner, which occurs in the separate filing tax reform,

can lead to bigger gains in total welfare.

5 Tt is a well know fact in the literature that mothers education has an important impact on children
performance, (Carneiro et al., 2007)



Chapter 3

A Cross-country Comparison of

Female Labor Supply

3.1 Introduction

Macroeconomists have long been interested in understanding changes in average hours
worked in the last century, as documented by (Ohanian et al., 2008). In the last fifty
years, average hours worked have changed dramatically across countries. During the
1950’s, Europeans worked on average more hours than Americans. Nowadays, however,
the opposite is true; Americans work on average more hours than Europeans. In his
pioneering paper, (Prescott, 2004) showed that differences in labor income taxation
between countries can explain most of the differences in average hours worked since the
1970’s. Although macroeconomists have made an important progress in understanding
the impact of taxation on labor supply behavior, one important aspect has been largely
ignored - differences in gender.

1 has focused on the representative agent

The current macroeconomics literature
model ignoring any particular aspect of gender differences. This is surprising, given
that differences in hours worked across European countries and the United States are
much bigger for women. As an example, while on average an American man works 25

per cent more than a German man, an American woman works 60 per cent more than

1 (Rogerson, 2006) has a nice review of the literature.

28
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2 Consequently, in order to fully understand differences in hours

a German woman.
worked across countries, it is key to incorporate female labor supply decision.

Female labor supply decision differs significantly from male. Although female labor
force participation has increased dramatically over the last 50 years. Female labor force
participation is still significantly lower than male. In the OECD countries female labor
force participation is around 60 per cent, while for men it is around 80 per cent. Conse-
quently, female labor supply decision is still not only on how many hours to work, but
also on whether to work. In addition, the existent literature has focused on differences in
the progressivity of the tax schedule across countries, neglecting one important aspect -
differences in the treatment of families. Countries differ significantly on how they treat
one versus two earner families. Since females are the majority of secondary earners, they
are still penalized with higher marginal income tax after marriage in many countries.
This increase in marginal income tax can lead females to reduce hours worked or even
to drop the labor force.

This essay quantifies how much differences in labor income taxation across countries
explains differences in female hours worked. With this objective, I consider a household
model, where agents allocate their time to market work, to home production, and to
leisure. The economy is populated by single and married agents that are heterogeneous
in gender and wages. Given wages, and labor income tax, the economy is calibrated
to match time allocation patterns in the United States. Then, I substitute the labor
income tax of the United States for the labor income tax of different European countries,
and I quantify how much of differences in hours worked is due to differences in labor
income tax.

The explanatory power of differences in labor income tax in explaining differences
in hours worked varies across countries. For Germany and France, that like the United
States, have the family as the unit of taxation, differences in income taxation and social
security contribution are able to explain 35 per cent of differences in hours worked be-
tween American women and French women, and they are also able to explain 16 per cent
of the difference between French and American men. For Germany differences in labor

income taxes explain 45 per cent of differences in hours worked between both men and

2 Author own calculation using Multinational Time Use Survey
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women. For the group of countries that have the individual as the unit of taxation, dif-
ferences in labor income tax can explain most of differences in hours worked for women,
but it is not able to explain differences in hours worked for men. United Kingdom is
the exception, where differences in taxation are not able to explain differences in hours
worked both for men and women.

My work here is closely related to (Prescott, 2004), (Rogerson, 2006) and others that
explore differences in taxation to explain differences in hours worked between the United
States and Europe. It is also related to (Alesina et al., 2005) that finds that differences
in unions and labor market regulation can explain differences in hours worked.

This essay is organized as follows. In Section 3.2, I describe the economic environ-
ment, and in Section 3.3 I describe the main data set used in this essay. In Section 3.4 1
discuss the calibrated model and the quantitative properties of the benchmark economy.
The main findings of the essay are presented in Section 3.5, where I quantify the impact
of labor income taxation on female labor supply across countries. Section 3.6 concludes

the essay.

3.2 The Economic Environment

The economy is populated by a continuum of males and a continuum of females. The
total mass of each gender is normalized to one. Agents are born with a wage w,, that
depends on gender. In addition, agents are born with a fixed marital status. Let S(wg)
denotes the fraction of single and divorced agents with wage wy, and let M (wp,,wy) be
the fraction of married agents, in which the husband has a wage wj, and the wife has a
wage wy. Each agent is endowed with one unit of time that can be allocate to market
work /1, home production 3, and leisure. Following (Becker, 1965), I assume that there
is a home production function that uses market goods cys and time ls to produce a final
consumption good cyp. Agents differ in their home production productivity 6,, that is
gender specific. Market goods ¢y are purchased with labor [; for a wage wy. Income is
taxed T'(-) and this tax function is estimated to each country.

Single and Divorced Households Singles and divorced agents maximize their
consumption of the final good cyp and leisure 1 — [y — Iy subject to their budget con-

straint. The single and divorced agent maximization problem is given by:
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1—l —1)'°
max alog(cygp) + (1 — a)M
cav,crpsli,lz l—0

s.t
cnp = (Ve + (1= 1) (0yla)")7
e < wly — T(wly)
Lh+l<1

l1>0,l2>0

Married Households Married agents maximize consumption of the final good
cgp and the combined husband leisure' and wife leisure’. The parameter ( measures
the elasticity of substitution between the wife and the husband leisure in the couple
utility function. In addition, a married couple consume a final consumption good using
market good and time. The time of the husband and the wife at home production is
combined using CES aggregator, in which the parameter y captures the elasticity of
substitution between the husband and the wife time at home. Married couples also
enjoy a return of scale ¢ in consumption and leisure, and they face an income tax 7T'(-, -)
that depends on the earning of the wife and the earnings of the husband. This tax

function is estimated to each country.

max alog (28 + Um0) (g — iy a2 —2)9) <

CHP,Cju,l}n,l},l%L,l? 2¢ l1—0

s.t
cnp = (Ve + (1= ) Om(2)X + (1= 0,)(13)9)X)7
e < wplh, + 'U)fl}c — T(wpll,, wfl})
0+ 12 <1
1,52
lp+13 <1

Ly 20,0 > 0,13 > 0,03 >0

Equilibrium The equilibrium is very simple, households maximize utility subject

to the relevant budget constraint.
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3.3 Data

The equilibrium is calibrated to match patterns of time allocation in the United States
in 2003. With this objective the United States demographic distribution and wages are
estimated from the data. Then, given wages, and labor income tax, the economy is
calibrated to match time allocation patterns. After the calibration, the United States
income tax and social security contribution is replaced by the income tax and social
security contribution of the selected country.

Hours Data on time allocation is obtained from the Multinational Time Use Study
(MTUS). MTUS main objective is to create a harmonized time use data that is compa-
rable across countries. The data is collected from daily time use diaries in each country.
In this essay the latest version available of the MTUS is used for the selected countries:
France (1998), Germany (2001), Italy (2002), The Netherlands (2000), Norway (2000),
The United Kingdom (2000), The United States (2003). For each country the sample
is restricted to males and females aged 20-65.

The time allocation at the MTUS is divided in 41 daily activities represented in
table 3.1. I divide this 41 categories in three groups: market work, home production,
and leisure. Market work consists of mainly activities for which individuals are paid
to perform. Home production are activities that it is easier to find a substitute in the
market, as an example you can cook your own food or you can buy it in a restaurant. The
last category is leisure, which is the complement of market work and home production,
in general activities in these category follow the third-part rule, meaning you can not
pay an individual to perform it in your place.

Preferences There are three utility function parameters to be calibrated: (i) the
elasticity of labor supply o, (ii) the elasticity of substitution between the leisure of the
wife and the leisure of the husband (, and (iii) the household weight « on leisure and
consumption. The preference parameters are calibrated to match the average hours
worked per female, which is 24.20 in the United States, and the average hours worked
per male, which is 36.03 in the United States, both from the MTUS. The other moment
calibrated is the fraction of two-earner households among married households. This
moments is very important to measure the impact of tax on one-earner versus two-

earner households, and it is calculated from the 2003 Integrated Public Use Microdata
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Table 3.1: MTUS Activities

Activity Code  Activity Activity Code  Activity

AVl Paid Work AV21 Walking

AV2 Paid Work at home AV22 Religious activity

AV3 Paid Work, second job AV23 Civic activities

Av4 School, classes AV24 Cinema or Theater

AV5 Travel to/from work AV25 Dancers or Parties

AV6 Cook, wash up AV26 Social clubs

AVT Housework AV27 Pubs

AVS Odd jobs AV28 Restaurants

AV9 Gardening AV29 Visit friend at their home
AV10 Shopping AV30 Listen to radio

AV11 Childcare AV31 Watch television or video
AV12 Domestic Travel AV32 Listen to records, tapes, cds
AV13 Dress/personal care AV33 Study, homework

AV14 Consume personal services ~ AV34 Read books

AV15 Meals and snacks AV35 Read papers, magazines
AV16 Sleep AV36 Relax

AV1T7 Free time travel AV3T7 Conversation

AV18 Excursions AV38 Entertain friends at home
AV19 Active sports participation ~ AV39 Knit,sew

AV20 Passive sports participation ~AV40 Other leisure

AvV41 Unclassified time

Series - Current Population Survey (IPUMS-CPS) for the same age group.

Home Production The elasticity of substitution between market goods and home
production time 7 is from the work of (McGrattan et al., 1997). The difference in home
productivity across gender # and the weight on market goods and home time 1) on
the home production are calibrated to match the average time on home production for
males (13.18) and females (21.09) from the MTUS. The return of scale on consump-
tion ¢ for married households is from the Organization for Economic Co-operation and
Development (OECD) and it is equal to 0.77.

Demographics The demographic distribution in the United States in the year of
2003 is calculated from the IPUMS-CPS . The population is divided in 8 demographic
groups. First, each gender is divided in two educational groups, one for college educated
agents, which in the data corresponds to individuals with at least 3 years of college
education, and one for high school educated agents, which in the data correspond to

individuals with less than 3 years of college education. Then, individuals are divided
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Table 3.2: Main Activities

Activity MTUS Category
Market Work AV1-3

Home Work AV5-11

Leisure All other activities

by marital status. Table 3.3 summarizes the demographics distribution.

Table 3.3: Demographic’s Distribution

Proportion

Single and Divorced Agents

College-Educated Females 0.07
College-Educated Males 0.06
High-School-Educated Females 0.25
High-School-Educated Males 0.26
Married Agents

College-Educated Husband, College-Educated Wife 0.15
College-Educated Husband, High School-Educated Wife 0.06
High-School-Educated Husband, College-Educated Wife 0.05

High-School-Educated Husband, High-School-Educated Wife 0.39

Wages Wages are from the IPUMS-CPS in 2003. They are hourly-wages® and
restricted to those in the civilian labor force, who make at least half of the minimum
wage, and to those who worked at least 10 hours per week. Hourly wages are assumed to
have a log-normal distribution. There are four wage distributions, one for each education
and gender group. Table 3.4 summarizes the main statistics of the wage distribution.

Income Tax The income tax schedule is estimated from the publication (OECD,
2005) from the Organization for Economic Co-operation and Development (OECD)
and follows the methodology developed by (Guvenen et al., 2009). In this publication,
the OECD provides information on income tax paid by workers and social security
contributions levied on employees in OECD countries. Based on this information, 1

estimated an income tax schedules to each country, that also contains state and local

3 Income Wage

Mean hO'llI'ly wage = Usual Hours Worked*Weeks Worked *
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Table 3.4: Wage Distribution

Category Parameter Values

Female College pfe=2.94 ofe=0.33
Male College Hm,e = 3.25 Om,c = 0.46
Female Non-College  fif . = 2.45 Ofne = 0.27
Male Non-College Hmope = 2.72 Om,ne = 0.36

tax. The social security contribution is also considered, but separately.

As mentioned before countries not only differ in the progressivity of the tax schedule,
but also on the unit of taxation. Consequently, in many cases more than one income
tax schedule is estimated to each country. For the countries where the unit of taxation
is the family; United States, Germany, and France, two tax schedules are estimated
one for single individuals and one for married individuals. In addition, for France and
Germany a third tax schedule is estimated to married individuals, in which only one
spouse participates in the labor force. This third tax schedule is estimated to consider
some important tax benefits that exist to one-earner families in these two countries.

For the set of countries in which the unit of taxation is the individual, the same
problem arises. In many cases, tax benefits to one-earner families are sizable and an
extra tax schedule is estimated for this reason. For Norway, two tax schedules are
estimated one for singles or married individuals filling separately, and one for married
individuals filling jointly. For Netherlands, only one tax schedule is estimated. For Italy
and UK, because of specific tax benefits for dependent spouses, two tax schedules are
estimated to each country, one for single and married individuals, in which both spouses
participate in the labor force, and one for married individuals, in which only one spouse
participates in the labor force.

All tax schedule are estimated using the following functional form:

. income as income\ ¢
t(income) = ag + a1 i e i

where Al stands for the average income for each country, which is from (OECD,

2005), and income is the income of the individual or in case of married agents filling
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jointly is the total income of the married couple. Table 3.5 presents all the parameters

estimated for each country along its R? values and figure ?? illustrates the income

taxation of single individuals for each country.

Table 3.5: Income Tax Estimation

Country Type ao aq as 10) R?
Single Individuals -0.0709 -0.0125 0.0952  0.5553 0.9936
France Married Individuals
Both Working In The Market 0.0392  0.0720 -0.0301 -0.2560 0.9949
Only One Working In The Market  0.0436  0.0424 -0.0003 -0.8804 0.9908
Single Individuals -1.7312  -0.0195 0.1751  0.9108 0.9932
Germany Married Individuals
Both In Working In The Market -0.1187 -0.1052 0.2280  0.3052 0.9912
Only One Working In the Market  -0.1290 -0.0858 0.2133  0.3475 0.9916
Single and Married Individuals -1.2392 -0.0132 0.1283  0.9098 0.9921
Italy Both Working In The Market
Married Individuals Only One -0.9432 -0.0014 -0.1354 0.8781 0.9870
Working In The Market
Netherlands ~ All Individuals -0.0744  0.4540 -0.3450 -0.1099 0.9820
Single and Married Individuals -0.9031 -0.0133 0.1319 0.8830 0.9934
Norway Filling Separately
Married Individuals Filling Jointly -0.2289 -0.0365 0.1643  0.5999  0.9935
Single and Married Individuals -0.5906 -0.0014 0.1253 0.8335 0.9916
United Both Working In The Market
Kingdom Married individuals Only One -0.4417 -0.0189 0.1334  0.7774  0.9876
Wroking In The Market
United Single Individuals -1.3059 -0.0050 0.0097 -0.9382 0.9936
States Married Individuals -0.3920 -0.0052 0.8944 -0.8263 0.9899

Social Security Contribution The social security contribution is estimated from

the publication (OECD, 2005). Based on this information, I estimated the social security

contribution for employees in each country using the following functional form:

t(income) = ap + a1 <AI

Al

. . 1—
mecome mcome ¢
— ay

where Al is the average income for each country and income is the worker income.

Table 3.6 presents all the parameters estimated for each country along its R? values.
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Figure 3.1: Approximation of Average Income Tax Schedule for Single Individuals

France
Germany
Italy i
Netherlands
Norway

United Kingdom
United States

0 | | 1 1 1 1 1 1
0.5 1 1.5 2 25 3 3.5 4 4.5 5

3.4 The Benchmark Economy

The model is calibrated to match the United States time allocation patterns in 2003.
Given the American demographic and wage distribution, five parameters o, (, 1,0 and
« are calibrated to match average market work hours and home production hours for
males and females. Last the fraction of married agents, in which both spouses are in the
labor force is also target. Table 3.7 summarizes all parameters targeted in the model.
The parameter o is equal 0.63, which generates a frish elasticity for males equal to
0.46 in the range of recent estimation of (Domeij and Floden, 2006). The elasticity of
substitution between the leisure of husband and the leisure of wife { is equal to —0.41,
which indicates that they are complements. This result is consistent with the evidence
from (Burda et al., 2008), which shows that married households over time and across
countries tend to spend the same amount of time on all-work hours (sum of market
hours and home production hours). The parameter 6 is equal to 0.50 and indicates that

women and men have the same productivity at home. Last the parameter y is equal to
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Table 3.6: Social Security Contribution

Country ag ay as 10) R?
France 0.1415  -0.0079 0.000  -4.2163 0.9813
Germany 0.2571  18.8405 -18.9045 0.0009 0.9736
Italy 0.1019 0.0000 0.0000  0.8322 0.9937
Netherlands -0.2968 -21.1289 21.6571  0.0232 0.9826
-0.2194 -22.6890 22.6433  0.0005 0.9530
Norway 0.0000 0.0780 0.0000  0.0000 0.9999
United Kingdom -0.0402  0.0027 0.1904  1.7313 0.9951
United States 0.0332 0.1027  -0.0054  1.2323 0.9912

In order to match the Social Security in Netherland two social security functions
are estimated. The first one for income less than 44506 euros, and the second
one for income greater than 44506 euros.

Table 3.7: Parameter Values

Category Parameter Values Source
Preferences a =041, ( =—-0.14 Calibrated

o =0.63 Calibrated
Home Production n = 0.45 Prior Information

¥ =0.37, x = 0.40 Calibrated

0.40, which indicates that husband and wife time at home are substitutes.

In this section I analyzed the performance of the calibrated model. Table 3.8 sum-
marizes the performance of the model and the statistics targeted. The objective of the
exercise is to quantify how much of differences in income taxation and social security
contribution can explain differences in hours worked between the United States and the
selected European Countries. In order to be able to quantify the impact of taxes on not
only, male labor supply, but also on female labor supply, both hours worked of males
and females are targeted; the model performs quite well in these dimensions. Also to
have a more precise response of the impact of taxes on female labor supply, hours spend
on home production are targeted for both males and females. The model also perform
quite well in this dimension, only overestimating the amount of hours spend on home
production by men.

The last moment which is the fraction of two-earner households is also important,
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Table 3.8: Benchmark Calibration Results

Data Model
Average Hours Worked Females 24.20 25.35
Average Hours Worked Males 36.03 36.45
Average Home Production Females 27.30  26.51
Average Home Production Males 16.58 18.10

Proportion of Two-Earner Married Agents  0.62 0.63

because as mentioned before countries not only differ in the level of progressivity, but
on the unit of taxation. Consequently a change in the unit of taxation from the family
to the individual results in one-earner families no longer receiving tax benefits and two-
earner families no longer paying a tax penalties. By targeting the fraction of two-earner
households, the model correctly predicted the impact of changes in income taxation in

these two types of families.

3.5 Cross Country Comparison

In this section, I perform the main exercise of the paper, I replace the income tax
and the social security contribution of the United States for the income tax and social
security contribution of each selected European country; and then I quantify how much
differences in income tax and social security contribution can explain differences in hours

worked and home production between these European countries and the United States.

3.5.1 Females

The success of differences in income tax and social security contribution in explaining
differences in hours worked varies across countries. Differences in labor income tax
explains almost all the difference in females hours worked in Germany, but they don’t
explain any of the difference in female hours worked in the United Kingdom. This
last result is not so surprising, since both the United States and the United Kingdom
have the least progressive tax schedule; In addition, the unit the taxation in the United

Kingdom is the individual, differently from the United States, which is the family. When
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the unit of taxation is the individual, secondary-earners face on average a lower marginal
income tax, which explains why females work more when they face the British labor

income tax. Table 3.9 summarizes the main finding for females hours worked.

Table 3.9: Females Hours Worked Data and Model

Country Data Model Percentage Explained
France 19.22  24.19 0.30
Germany 16.25 16.30 0.99
Italy 15.40 22.56 0.34
Netherland 17.40 24.13 0.24
Norway 20.04 24.10 0.35
United Kingdom 19.08 27.16 -0.15

France, Germany and the United States have a progressive income tax and the fam-
ily as the unit of taxation. A tax system with these two characteristics is not marriage
neutral, meaning that changes in marital status affect individuals federal income tax
obligation. In particular, primary earners face a lower marginal income tax rate af-
ter marriage, while secondary earners face a higher marginal income tax. Since both
Germany and France have a more progressive tax schedule than the United Sates, the
increase in the marginal income tax is even higher in these two counties. Consequently,
females work fewer hours in Germany and France. In addition, since the German in-
come tax schedule is more progressive than the French, female hours worked are even
lower in Germany. For France, differences in labor income tax explain 30 per cent of
the difference in females hours worked, while for Germany they explain 99 per cent.

Another important statistics generated by the model is the difference in female labor
force participation. Differences in income tax and social security contribution can also
explain differences in female labor force participation in these countries. From the
OECD data? female labor force participation in France is around 72 per cent, and in
the model it is around 74 per cent. For Germany female labor force participation is
around 70 per cent, and the model predicted a female labor force participation of 68
per cent.

Italy, Netherlands, Norway and the United Kingdom have also a progressive income

4 OECD sample restricted of females aged 20-65.
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tax system, however the unit of taxation in these countries is the individual, not the
family as in the United States, Germany, and France. Consequently, the second-earner
marginal income tax does not depend on the first-earner earnings, this has a positive
impact on married females hours worked. However, although the unit of taxation is the
individual in these countries, in Italy, Netherlands, and United Kingdom generous tax
benefits are given to families with one-earner, which reduces married women incentive’
to participate in the labor force. As a result from all European countries Netherland,
which is the only country that do not offer tax-benefits to one-earner families, has the
highest labor force participation.

With respect to hours worked, differences in income tax and social security contribu-
tion explain 35 per cent of the differences in female labor supply in Norway, 34 per cent
in Italy, and 24 per cent in Netherland. However, for the United Kingdom the model
generates female hours worked very similar to Americans, which is not consistent with
the data; on average an American women works 6 hours more than a British women
per week. The income tax and social contribution in both countries are quite similar,
however the main difference is in the unit of taxation, which in the United Kingdom
is the individual, and in the United States is the family. Consequently on average a
secondary earner face a lower marginal income tax in the United Kingdom than in the

United States tax. As a result, in the model British women work more than Americans.

3.5.2 Males

For males differences in income tax and social security contribution do not explain
so well differences in hours worked. For three countries, Italy, Netherlands, and the
United Kingdom, the model predicts hours worked lower than they actually are. This
generates a bigger difference in hours worked in the model than in the data. One
possible explanation is that the actual hours worked on the data from the MTUS are
actually overestimated. It is a well-known fact that for some countries the MTUS
data underestimates holidays, sick days, and vacations, which is an important source
of the difference in hours worked between United States and Europe. In this case,
the actual hours worked for males is lower than the one presented in the table 3.10,
and consequently the model is being consistent with the ”actual” data. Table 3.10

summarizes the main finding for males hours worked.
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Table 3.10: Males

Country Data Model Percentage Explained
France 30.52  35.11 0.22
Germany 29.06 29.10 0.99
Italy 33.55 31.30 1.77
Netherland 33.09 30.57 1.75
Norway 32.58 33.18 0.84
United Kingdom 32.42 36.44 0.00

As it was mentioned before, France, Germany and the United States have the family
as the unit of taxation and a progressive tax system. Like females, because the German
income tax is more progressive than the French, on average a German man works less
hours than a French man. Differences in income tax and social security contribution
explain 22 per cent of differences in hours worked between Americans and French, and
it explains 99 per cent of the differences between Americans and Germans.

For the group of countries in which the unit of taxation is the individual, so the head
of the household does not receive a tax benefit from filling jointly, in two cases, Italy and
Netherlands the model actually generated less hours worked than the ones observed in
the MTUS data. It also important to observe that these two countries generate a larger
difference in hours worked for women between the model and the data. This feature
indicates that the model predicted a more ”equal” division of market work between
spouses than the one observed in the data.

For Norway, differences in income tax and social security contribution explain 84 per
cent of differences in hours worked between an American man and a Norwegian man.
In the case of the United Kingdom, like British women, the model predicts on average
more hours worked than the data, moreover, it predicts that on average a British man

works more hours than a American man, which is not consistent with the data

3.6 Conclusion

In this paper, I quantify the impact of differences in income taxation and social security
contribution across countries on household labor supply. The main contribution of this

paper is to study the impact of labor income taxes on female labor supply, considering



43
not only differences in the progressivity of the tax schedule, but also differences in the
treatment of families. More precisely, this paper consider differences in the unit of
taxation and how they impact female labor supply. The main finding is that differences
in labor income taxation are much more important in explaining differences in hours
worked for women than it is for men. Overall labor income tax is able to explain one
third of differences in female hours worked between the United States and the selected
European countries and it is able to explain on quarter of differences in male hours

worked.
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