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Abstract

Americans work more than Europeans. Using micro data frentutls. and 17 European countries,
we document that women are typically the largest contrifsutio the cross-country filerences in
work hours. We also show that there is a negative relationdst taxes and annual hours worked,
driven by men, and a positive relation between divorce ratesannual hours worked, driven by
women. In a calibrated life-cycle model with heterogeneamgesnts, marriage and divorce we find
that the divorce and tax mechanisms together can explain @fS¥e variation in labor supply
between the U.S. and the European countries.
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1. Introduction

It is a well-known empirical finding that aggregate hours keat are higher in the United
States than in Europe and that there is also substanti@ticariamong European countries; see
for instancePrescoti{2004) andRogerson2006. These diferences deserve attentidRogerson
(2006 notes that they are an order of magnitude larger than théufitions at business cycle
frequencies in post-WWII U.S. data. Are thdfdrences in hours worked due to public policies or
are they due to other fundamentaffdrences between societies?

This paper has two contributions: first, it documents, usirggs-country data, that there is a
negative relation between taxes and annual hours worked @oditive relation between divorce
rate and annual hours worked. While the first relation is aketiwn, the second one is new, at
least from a cross-country perspective. Furthermore,ghper shows that the negative relation
between taxes and hours is driven by the behavior of merf¢revomen the correlation between
taxes and hours is close to zero) and the positive relatibmdssa divorce and hours is driven by
the behavior of women (i.e. for men the correlation betwaearde and hours is close to zero).

Second, motivated by these two facts, this paper buildea)i€le model economy populated
by heterogenous agents in which both taxes and maritalbitisgaaffect hours of work. In the
model economy, the marital transitions are exogenous,ibem ghese exogenous transitions agents
adjust their labor supply and savings behavior. An impdrémsumption is that the labor force
participation is associated with higher future earninggagents accumulate experience. The model
is then calibrated to the U.S. and is used to evaluate how roads-country dferences in taxes
and marriage and divorce rates can account for cross-goditterences in hours worked. To
this end, we use the calibrated economy and change taxgs anarriage and divorce rates. The
results show that taxes play an important role féfedtences for male hours, whileftiirences in
marriage and divorce explainftkrences in female hours.

We begin by using micro level data to document the contrdsutf various demographic

groups to the aggregatefidirences in hours worked between the U.S. and 17 European coun



tries (Western Europe, except Iceland and Lichtensteitie divide the populations into 12 demo-
graphic groups, by age, gender and marital status, and fadhé largest contribution comes from
prime-aged women. In most European countries, women wdrgtantially less than in the United
States while the dierence in hours worked between European and American meraltes? This

is especially true for married women, but also holds for lEnvgomen, and for women with and
without children. Next, we document the main motivationtfus paper: a negative cross-country
correlation between tax levels and hours worked, and aipesiorrelation between divorce rates
and hours worked across countries. However, taxes are frcydar correlated with male work
hours, while divorce rates are in particular correlatedhviegmale work hours.

Why should divorce ratedi@ct labor supply? The value of marriage as consumptionamser
has been pointed out in the literatdr&his paper argues that a higher probability of divoriects
labor supply by reducing the expected value of insuranceiged by marriage. In response,
individuals self-insure by investing in experience acctlatian in the labor market. The argument
also applies to individuals who have not yet married. Thueences in divorce rates can help
explain cross-country fferences in labor supply.

To quantitatively assess the impact of taxes and marriadpdisg on labor supply, we develop a
life-cycle, overlapping-generations model with heterogmus agents, marriage and divorce. There
are three types of households: single men, single women andet couples. Divorces and mar-
riages occur stochasticaftyWe calibrate our model to U.S. data and study how labor suipply
the U.S. changes as we introduce divorce and marriage pilidiestand tax systems from other

countries. We find that making marriages more stable resulisreduction of labor supply, par-

1The selection of countries is due to data availability.

>The Nordic countries are an exception.

3See for instancKotlikoff and Spivak1981) who study the gains from marriage due to risk sharifannson and
Skinner(1986 andStevensorf2008 have shown that divorce rates have significdfeacets on female labor supply.

4Two recent papers also making the assumption of exogenvascdiand marriage rates a@eibeddu and Rios-
Rull (2003 andFernandez and Won@013. This is reasonable because literature has shown thatraljlkiegal and
birth control factors play an important role for cross-ctiymlifferences in divorce and marriage rates ($aenson
and Skinnef1986, Goldin and Kat42002, Crouch and Beaulie(2006, Stevensoif2008, McDermott, Fowler, and
Christakis(2009, Gonzalez and Viitane(2009 andFurtado, Marcen, and Sevilla-Saf2010, Kennes and Knowles
(2012 among others).



ticularly for women. This is because women are usually tleeseé earners in a married couple.
The insuranceféect of marriage is therefore stronger for women, and fenadderl supply is more
sensitive to divorce and marriage rates.

When treated with both divorce and marriage probabilitreb tax systems from the European
countries at the same time, the model can explain 45% of thatia in aggregate labor supply
between the U.S. and the European countries. Changing loalprobabilities of marriage and
divorce in the U.S. to their European equivalents accoumt$7% of the cross-countryftierences
in aggregate hours worked. When we only introduce Europeeest we can account for 32% of
the variation in aggregate hours worked between the U.SthenBHuropean countries. For female
labor supply, marriage stability explains 22% of the vamiain work hours. However, taxes are
unable to explain any variation in female labor supply. Ea#&ee on the other hand very good
predictors of male labor supply. For men, taxes explain 71 #evariation between the U.S. and
the 17 European countries compared to 9% explained by divand marriage rates. In Section
6 we relate the dierential impact of taxation on male and female labor supplthe fact that
countries with high tax average levels also tend to haverpesive taxes and separate taxation of
married couples.

There is a substantial literature devoted to the rise in fewark hours in the US over time.
The same explanations may be important from a cross couetgppctive. Divorce rates have
been shown to have a significarifext on female labor supply (sdehnson and Skinn€986
and Stevensorf2008). In a contemporary paper which is closely related to okespnandez and
Wong (2013 find that divorce rates can help explain the rise in femab@idorce participation
over time in the U.S. Building a life-cycle model and tregtihwith exogenous divorce and mar-
riage rates the authors can explain a significant fracticgh@fncrease in labor force participation
of married women in the 1955 cohort compared to the 1935 ¢ohibne rest is explained by
changes in wage structuraygusuz(2010 finds that 20-24 percent of the 13 percentage points
rise in labor force participation of U.S. married women betw 1980 to 1990 can be explained by

changes in taxes. In another related contemporary pap@ulbgnen and Rendg2013, women



can achieve insurance against a bad marriage through emtudcativenen and Rendg2013 are
able to explain the rise in divorce and decline in marriagesran U.S. using their frameworlAt-
tanasio, Low, and Sanchez-Mard@908 look at the life-cycle labor supply of American women
born in the 30s, 40s and 50s and find that a combination of actieduin the cost of children
alongside a reduction in the wage-gender gap is needed laiexpe increase in participation of
the youngest cohortlones, Manuelli, and McGrattd8003 study the increase in labor supply of
married women in U.S. between 1950-1990 and find that theayemage gap plays an important
role, while technological improvements in the householdehiamited impact on the increase in
labor supply by married women. On the other haBdgenwood, Seshadri, and YorukogR005
find that new household technologies can help explain tleeimisnarried female labor force par-
ticipation. Fernandez, Fogli, and Olivetf2004 argues that changes in characteristics of men -
whose mothers have worked themselves - helps explain tloe pebticipation decisions of their
wives.

A contemporary paper which is related to ours, and which aigestigates the relationship
between taxes and labor supply across countrieBjdls and Fuchs-Schundel2014). Using a
static model with two-person households, they concentratbe labor supply of married couples.
The authors find that the introduction of European tax systanthe U.S. does a good job of
explaining diterences in married male work hours and for countries, whiehthe U.S. practice
joint taxatior?, it also helps to explain ierences in female work hours. For countries who practice
a higher degree of separate taxation of married couplesstaxplain less of the filerences in
female labor supply. The reason is that some of the countiitbsrelatively high average tax rate
practice separate taxation and in addition have very pssgre tax schedules. The tax rate on the
secondary earner (usually the female) is therefore notssacy that diferent from in the U.S.
This is similar to what we find in Sectiogh3.

Other mechanisms that magfect diferences in work hours across countries have also been

investigated in the literature. In particul&®endall(201]) investigates dierential productivity

5Germany and Belgium would be examples of such countries.
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across sectorgylesina, Glaeser, and Sacerd(2€05 suggests regulations and unionizatid/gl-
lenius (2012 considers social security systems and resulting redigivie défects andOlivetti
(2006 looks at the role of returns to experience. We partiallytespthe redistributiveféects in
our model, but due to data limitations are unable to captawmiry specific gender wage gaps,
returns to labor market experience, and unionizatibects. These mechanisms could also con-
tribute to explaining cross-countryfterences in work hours. While we do not expect that our two
mechanisms can explain all of the cross-country variatiomaurs, in Sectio® we find that they
explain a substantial fraction (45% ).

The remainder of the paper is organized as follows: In Se@jave study the contributions
of different demographic groups to aggregateedences in labor supply between the U.S. and 17
Western European countries. In Secti®jrwe document a correlation between aggregate labor
supply and taxation across countries and a correlationdsetvaggregate labor supply and divorce
rates across geographic regions. Sectiatevelops the quantitative model. Sect®discusses
data and calibration. Sectidhstudies the quantitative implications of changing the Wi%orce
and marriage probabilities to their European counterpartd quantitative implications of intro-

ducing European tax schemes in the U.S. Sectiooncludes.

2. Labor Supply in the U.S. and Europe

2.1. Data Description
To obtain information about annual hours worked, we use wwes of micro data — the Euro-
pean Union Labor Force Survey database (E.U. LFS), whickagmdata from the 17 European
countries in our sample, and the Current Population Sul@gs(), which contains the correspond-
ing data from the U.S. Both of these datasets are used by tldDQ@& construct their macro-level
labor market statistics. We use data from 2000 for all coestexcept Germany, for which E.U.
LFS data is only available from 2002.

Similar to Prescot(2004), we consider individuals between 15 and 64 years of age. dive c

struct the data on annual hours worked as the product of weanised per week and the number



of weeks worked per ye&rWe provide further details and discuss some existing isaiitisthe

data in Appendix A.

2.2. Labor Supply Across Countries

Column (2) in Tablel shows that when taking a simple average across all Europmantres in
our sample, in the year 2000 European hours worked were Blofqor about 249 hours less
than) those in the U.S. At the same time, there is a subskaatiation within Europe. The annual
hours worked in Switzerland were quite close to those in tt&. ,Uvhile in Belgium they were
only 69.18% of (or more than 400 hours lower than) those irLti&

Columns (3) and (4) in Tabl& show cross-country ffierences in hours worked for men and
women separately. On average, thifetence for women is about 45 percent larger than for men.
However, the average masks a large variation within Eurdge.divide the European countries
in our sample in three subgroups: Nordic countries, CeBmabpe and Southern Europén the
Nordic countries, the dlierence from the U.S. is in fact larger for men, while in a tgbSouthern
European country (with the only exception of Portugal),difterence for women is about two to
three times larger than the correspondinedtence for men.

Columns (5-8) in Tabld compare the average annual hours worked by marital statneng
the four gend¢marital status groups shown in the table (married men, simgin, married women
and single women), married women in Europe display the &rdierence from their U.S. coun-
terparts. However, this is largely due to the behavior ofrradrwomen in Central and Southern
European countries. In Nordic countries, married womerkvadmost as many hours as those in
the U.S. Single women in Europe also work substantially ¢esspared to their U.S. counterparts,
and the diference is again particularly large in Southern Europe.

We use legal marital status in our analysis. Cohabitati@misnportant issue. However, data

SHours worked per week correspond to the hours worked in lbd jo the reference week of the interview.

“Internet supplement is availablemtps: //d1 . dropboxusercontent . com/u/19751944/ms/ia. pdf.

8We put Ireland in the “Southern” European group, since iéngisles those countries along two important dimen-
sions: marriage stability and labor supply of women. It nhiigh more appropriate to call this group of countries
“Catholic”.


https://dl.dropboxusercontent.com/u/19751944/ms/ia.pdf

is mostly unavailable regarding cohabiting couples. Hatatatabase that we use to compute the
marriage and divorce probabilities provides data on pergoregistered partnership for only four
countries in our sample: the Netherlands, Denmark, FinlardlSweden, starting from 2007. In
Appendix B, we discuss the impact of cohabitation on these éountries in some detail. The
impact of cohabitation for the four countries seems limiteldwever, more research using more
data is necessary before a conclusion can be reached. Aathe time, we believe that people
that are legally married and those that only cohalifedialong the dimensions (such as separation
costs, tax schedule) that are mainly relevant for this papke existing research on this matter
appears to support this view. (See, for exam@emici and Laufe(2010).°

Columns (9-14) in Tablé contrasts the cross-countryfidirences in hours worked by gender
and three age groups: (i) “young” (16-24 years of age), firhe-aged” (25-54 years of age) and
(i) “old” (55-64 years of age). As before, for each age gvpthe diference is larger for women.
Among the three age groups, the largestedence from the corresponding reference group in
the U.S. on average is displayed by the “old” European menvamden. However, as we will
discuss later, because of the relative sizes of the age grptme-aged persons (and in particular
prime-aged women) are typically the largest contributorthe aggregate flerence with the U.S.

Given that we find that the fference in hours worked between the U.S. and Europe is larger
for women than for men, it is natural to ask whether this iatesd to women reducing their labor
supply as a result of having children.

Panel A of Table H.14 in the Appendix shows that when we comaenon a narrower age
group (20-30 years of age), we find that these younger wom#routi small children in Europe
typically have annual hours of work that are closer to theimekican counterparts. This is in
comparison to the same group of young women with small atrildwhere we find a larger gap
in work hours. This pattern is especially true for counttiks Austria and Germany. Comparing

columns (2) and (4) for those two nations shows that numbens filom 100.3% and 82.9% of

%In a few European countries, cohabitation is quite simdanarriage (sePerelli-Harris and Gass€@012).
10we thank the anonymous referee for this suggestion.



U.S. hours to 57.1% and 37.2% of the U.S. hours for AustriaGeamany respectively.

Next, we investigate the contribution of women with smalildten to the overall dterence
in annual hours worked, with respect to U.S. Panel B of Tablethh the Appendix shows that
the contribution of women with small children to the oveudilference in annual hours worked,
with respect to the U.S., is typically substantially smallean the contribution of women without
small children. This is intuitive because the annual howsked by women with small children is
generally lower than other groups in both U.S. and Europelais group is not very large. Hence,
the explanatory power of theftierence in annual hours worked by women with small children is
itself low. This is the reason why while children may play amportant role in labor supply of
young women, the presence of children does not play suchnéisant role in the dierence of
labor supply between U.S. and Eurofick and Fuchs-Schundelf2014 also do not find that
women with small children are a major contributor to thetence in labor supply between U.S.
and European countries. However, more research needs tinkeod this important sub-group of

population.

2.3. Group Contribution Decomposition

To analyze the contributions of various demographic grdaoghke diference between aggregate
labor supply in the U.S. and the European countries in ouptanwe perform the following de-
composition. Suppose we divide each country’s samplendiferent groups. Then thefteérence

between the aggregate average annual hours worked in theht$,%ind in countryj, hi, can be

written as:
_ _ n n n n
us i _ US}US iwl — us iy, .us us IR
h _hj—zwi h; _Zwihi _Z(hi - h)w, +Z(wi —wh 1)
i=1 i=1 i=1 i=1
“behavioral éfect” “compositional &ect”

1Table H.14 contains only a subset of countries for which EES provide information on children.



wherewij is the share of observations that come from groimpcountry j's sample, whilehij is the
average annual hours worked by individuals in this gr&uphe last term in Equatioh, which we
call the “compositional” &ect, reflects the dlierences in hours worked due to th&eliences in the
composition of the population in the two countries. Foramse, a positive compositionaiect
would mean that in the U.S., the demographic groups that&jlyiwork more (such as prime-
aged men) have relatively larger size, and the demograpbigog that typically work less (such
as older women) have smaller size compared to the corresgpiairopean country. We are
more interested in the first term which we call the “behaviefi@ct”. It captures the dlierences in
hours worked by various demographic groups in the two casjtassuming that the composition
of the population in these two countries is the same.

We divide the data into 12 demographic groups, accordingetagr, marital status and age
(using three age groups). Tal#tleeports the contribution of various demographic groupsheo t
difference in aggregate labor supply. Columns (2) and (3) ditiel@opulation by gender, and add
up to one. Columns (4) - (6) divide the population by age Yaing, Prime-aged and Old, and add
up to one as well. As can be seen from Column (7) in T2btbe compositionalféect is typically
small. On average, it accounts for 6.6% of th&atence between the U.S. and the European
countries in our dataset. The rest of thelence is due to the behaviordéliext. Columns (8) and
(9) report the intensive and extensive margins, and add opéo

Columns (2-6) in Tabl@ shows the contribution of several demographic groups ef&st to
the behavioral ect (while Table H.11 in the Appendix provides more detail&) compute the
weighted means for the three subgroups, and for all Europeantries in our sample, we weight
them according to the size of theffdirence from the U.& The table shows that in Central and

especially in Southern Europe, women are the main contnibit the diferences in hours worked

12This is similar to the decomposition performedhundell, Bozio, and Laroqug011). They analyze the changes
in hours worked over time, while we look at theéfdrences in hours worked between countries at a given paime

BWe use the weights; = Z?Xj;i . One feature of such a weighting scheme is that it puts loveéght on Switzer-
land, which appears to be a special case. THemince between the U.S. and Switzerland is very small tonbeigh

and therefore a relatively small absolutéelience for one demographic group can be a large percentégedce.




between the U.S. and the European countries. In partidhkatbiggest contribution in these two
groups of countries are coming from married prime-aged wortrecontrast to this, in the Nordic
countries, the biggest contribution comes from marriethpraged men.

As we mentioned earlier, the largesftdrence in terms of hours worked per person is displayed
by older persons. However, because of the small size of grmabdraphic group, their contribution

to the overall diference is much smaller than the contribution of the primedagdividuals.

2.4. Intensive vs. Extensive Margin
In this subsection we investigate whether the discrepannigvork hours between the U.S. and
Europe are due to Americans working longer hours (intensigegin) or whether they are due
to more Americans working (extensive margin). We find thattiho margins are about equally
important.

The two last columns of Tabshow the contribution of the intensive and extensive martpn

the diference in labor supply between the U.S. and country i, usiaddllowing decomposition

formula:
'S —h' = nghsbl' Sharéﬁ?ﬁl - Hiempl' Sharémpl
= (ng}?bl - Hiempl) Sharémsbﬁ (Sharérfb, - Sharémpl) Hiempl (2)
Intensive Margin Extensive Margin

From the OECD data, one can compute the total average houkeevin countryi, H', as the
product of the hours worked by employed persdﬂlgﬂp,, and the share of the population which
is employed, Shal;ﬁpl. Table2 reports the contributions of intensive and extensive nmargs a
percentage of the total fierence in hours worked between the U.S. and cou'nﬁys —hi. As
can be seen from the table, both margins appear to be impoftaa contribution of the extensive
margin is particularly large in Southern Europe, while thieensive margin is more important in

the Nordic countries, Netherlands and Germany (with Swdpel being a special case).
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3. Possible Deter minants of Labor Supply: Taxesand Marriage Stability

Taxes have been suggested as a major contributor to crosfgdifferences in labor supply
in the literature (sePrescot{2004 andRogersor(2006). Marriage stability is a new explanation
in this context, motivated by our finding in Secti@nhat women are the biggest contributor to the
cross-country dierences in labor supply. Our hypothesis is that more stablgiages provide
consumption insurance, thereby reducing the incentivastcamulate labor market experience, in
particular for women who often are secondary earners. Gealye a higher probability of divorce
can increase the value of market experience for the womarhat@a higher probability of ending
up as a single earner.

It is well-known that the level of labor income taxes are leigim Europe (seBrescot{2004).
However, there are many issues to consider when compaiiog iiacome taxes across countries.
Both the cross-country flerences in tax levels and tax progressivity may be of inteide use
2 measures that capture some elements of the cross-coufiagedces in tax progressivity: (1)
top marginal tax rates, (2) progressivity wedge (PW) meagom Guvenen, Kuruscu, and Ozkan

(2013:14
1-7(y2)
1-7(y1)

This intuitive measure, where a higher value indicates a&muorgressive tax schedule, takes values

PW(y1,y2) = 1 - (3)

between 0 and 1 but will naturally be sensitive to the choicg, @andy,, except with flat taxes.
If there is a flat tax, then the progressivity wedge would e fer all levels ofy; andy,. Table
H.10 in the Appendix shows that according to this measur@ngnthe 18 countries in the table,
Denmark has the most progressive taxes and Switzerlanddkegrogressive. The U.S. is among
the countries with the least progressive taxes, while Geyrmsaamong the countries with the most
progressive taxes.

Consumption taxes may also have an impact on labor suppigides, since it fiects the

purchasing power of the after-tax income the worker resiviéhe consumption tax varies from

An analogous measure is useddaucutt, Imrohoroglu, and Kum#2003).
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a low 7.6% in Switzerland, to a high 25% in Denmark and SwedEne U.S. has the second
lowest consumption tax among the countries in our datasetapture the jointféect of labor and

consumption taxes, we consider thiéeetive tax rate on labor income, as defined irPrescott

(2009 isTt=1- i:' which is the fraction of labor income that is taken by thegyovnment in the
form of labor and consumption taxes.

Table3 shows the results of regressing (the log of) average anmuasiof work on the number
of divorces per 1000 married people and each of our tax messuin columns (3) and (4), we find
that both the divorce rate and the average tayasézage fective tax rate are highly statistically
significant, and have the expected sign — higher taxes teratit@e average hours worked, while
higher number of divorces tend to increase them.

Figurel shows that the taxes and divorcéBeat men and women fierently. While there is
a strong positive correlation between the divorce rateshemas worked for women, the corre-
sponding correlation for men is positive but close to zerm tRe other hand, while there is a
strong negative correlation between the hours worked am@vbrage féective tax rate for men,
the corresponding correlation for women is also negatitelmse to zero.

This is further confirmed in Panel B of Tab&where we regress (the logarithm of) hours

worked on divorce rate and averaggeetive tax rate for men and women separately.

4, Mode€

The stationary economy is populated by three types of haldshsingle males, single fe-
males, and married couples. Individuals start their wdik dit age 20. They live for at least 65
years and at most 95 years, but enter retirement at age 65. d&lmperiod is 1 year, so there
are a total of 45 model periods of active work life. In additim demographics, households are
heterogeneous with respect to asset holdings, years af raéket experience, and idiosyncratic
productivity shocks (market luck). Single households faneage-dependent probability of be-

coming married, while married couples face an age-depéipiehability of divorce. One is more

SWe provide the details of how we construct these divorcesriatéhe calibration section below.
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likely to be married to someone with a similar level of edumat We assume that marriage will
always happen to a partner of the same age, and that marugdesadie together. Households
decide whether or not to participate in the labor market, heamy hours to work conditional on

participation, how much to consume, and how much to savieif participate in the labor market,

they accumulate one year of labor market experience.

4.1. Labor Income
Individuals choose work hourg,e [0, 1]. The wage per time unity, of an individual depends on
his level of educationj € {hs ¢} (where “hs” stands for high school and “c” stands for college

genderg € {m, f}, years of labor market experienceand idiosyncratic productivity shoci;

W(J, g, X, U) = @07 s @

U =pju+e €~ N(O, 0'129) (5)

Given this wage function, the beginning wage level as welihasreturns to experience and id-
iosyncratic shock process are allowed tfieti by level of education and gender. The productivity

shock is assumed to follow the AR(1)-process in Equasion

4.2. Preferences
The momentary utility function of single individuals}®, depends on work hours, € [0, 1],

consumptiong, and gendem:

1+1g

n
U3(g, ¢, n) = log(c) — xq — Fylnsq (6)

1+nyg

Fqis a fixed, gender specific, disutility from working positiveurs. The indicator functiorn. o,
is equal to 0 whem = 0 and equal to 1 when> 0. y4 here captures the taste for work whilgzg

is the Frisch elasticity of labor supply conditional on epyphent. Married couples have a joint

13



utility function, UM, with shared consumption, measured in adult equivalents:

1+n¢

14+7m n
M _ _ Nm ™ f _ _
U™ (c, nm, ns) = log(c/e) Xm s 77m XiTo m Fmlin.s01 — Fr L[nesq] (7)

4.3. Marriage and Divorce

Marriages and divorces occur exogenously in the model.|&mgyuseholds face an age-dependent
probability,w(t), of marriage whereas married households face an age-depigorobability 7(t),

of divorce. We assume that one is always married to someotteeafame age and that married
couples die together. Except for age, the only form of aativet mating in the model is by educa-
tion. There is a higher probabilityyia e, Of marrying someone with the same level of education.
Conditional on age, education and gender, a draw of pagmaade from the distribution of singles
generated by the modeQ'9(j, x, k, u). This means that the agents in the model have rational ex-
pectations about their partner’s education leyggxperiencey, asset holdingk and productivity

shock,u.

4.4. Government

The government taxes consumption and labor income and rinasaaced budget. We assume
that a fraction (1= ) of the government revenues are wasted, i.e. spent on tthagare not in
the modef® The remainder of the government’s revenues are spent oal seciurity payments,
¥4, transfers to unemployed peoplE, and lump sum transfers to househol@s, G captures a
wide range of government expenditure, from education aadthe@are to social aid and disability
insurance. It is beyond the scope of the paper to model thesgagms in great detail. It is,
however, reasonable to assume that these programs aregsivgrin the idiosyncratic shock,
We letG(u) = ay(Umnax — U), Whereunmay is the highest realized value af'’ Similar assumptions
about the progressivity @b are made byDh and Reig2012 andMcKay and Reig2013, who
study government transfer programs in greater detail 75€g, j, k, x, u, t) be the measure of single
households over gendey, education,j, assetsk, experiencey, productivity shocku, and aget,
and Y™ (jm, j1, K, Xm, X¢, Um, U, t) be the measure of married households. The government budge

8 Examples would be interest payments, national defense etc.
"\We discretize the process farusing the method developed Bauchen(1986. «y is adjusted to balance the
budget.
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can thus be written:

deTS + f(Gm + Gf) drM = f(nvvrs(wn) +cro)d”rS + 9 f((nmwm + NeWs )T (MW + NeWs) + cre)d T

- f (T Lpi<aan-o) + Poli-aa)dTy® f (T(Lit<eany=0) + Ltcoan =g))AT™ - f ((#m + ¥1) L aq)dT™

(8)

Equation8 says that the sum of lump sum payments to households is enjtia¢ tfraction of
tax revenues that is not wasted minus expenses on sociaitgeand transfers to non-working

households.

4.5. Household's Problem

Let r be the risk-free interest rate, apdhe time discount factorr. andr, represent flat taxes
on consumption and capital, wheregasandry, are nonlinear labor income taxes for singles and
married couples, respectively. In most OECD countrieseastl some part of the tax schedule is
dependent on whether a person is single or married. Theh®wgver, significant cross country

variation. Written recursively, a single household’s geob can be formalized as follows:

V3(g, j, k, X, u, t)

max Us(g, c,n) +,B((1 — w(t)Ey[V3(g, |, K, X, U, t+1)]
c,n,k’

FOOE by [V Jpe K+ Ko X X, U U+ 1))

st c(l+1) +K K@+ r(1-7))+nw(j,g, % uw@d-rs(W(j,g, x,un))
+G(U) + (1 - ]l[n>o])T

X = X+1lpsg, Nef0,1], K >0, c¢>0, (9)

The subscriptp, stands for partner. In the case that an individual beconesied in the next
period, the expectation of next period’s utility must beetiakvith respect to the distribution over
potential partners’ education, experience, asset hadgdiagd idiosyncratic productivity shock,

Q% (jp., x;,, ki, up)*8. Married couples maximize their joint utility and face areadppendent prob-

18Qigt and TS are related as follows. Let the single persdrave gendeg;, aget; and education level. Then:

QAN (], %, k, U) = @inraedS (=i, ji, k X U, 1) + (L — Dintraed) Y(=Gi, — i, K, X, U, ),
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ability, n(t), of becoming divorced. When couples divorce, they sphirtlassets evenly. Their

problem can be written as:

VM(jm,jf,k,Xm,Xf,um,uf,t) =

maX UM(C’ nm, nf) + B(l - Tr(t))EUfn,U/f [VM(jm, jf’ k/’ Xf/'n’ X/f’ u[/'n’ u/f’t + 1)]

¢,k ,Nm, Ny
+ Br)E, [V(M K2, X, U t+ 1)
+ Brt)Ey [VS(f.K/2, X, Uj, t+ 1)]
sttt c(l+7)+K = k(@+r-10)+ (MW + News)(1 — 7y (NpWin, NEW))
+G(Um) + G(us) + (2 = (L0 + ]l[nf>0] NT
Xo=Xm+ Lpsop, Xf = Xp+ ]l[nf>o], ng,Nne[0,1], kK >0, ¢c>0 (20)

Retired households make no labor supply decisions butweegi amount of social securityy,
depending on their gender. We assume that retirees recéivepasum redistribution equal to a
working individual with a 0 shock. We also assume that rdtineuseholds do not marry or get

divorced, and that husband and wife die at the same timer prabdlem, if single, is simply:

V3(g, kt) = max US(g, c) + Q1)BVS(g, K, t + 1)
c>0,k' >
st c(l+71) = K(1+r(1-1))+ Y3 +G(u=0) (11)

whereQ(t) is the probability of survival until the next period. Mazd retirees solve:

VMK, 1) max UM(c) + Qt)BVM(g, K, t + 1),

c>0k >0

s.t. c(1+ 1) KA+r(l—1y) + P+ ¥ +2G(u=0) (12)

where—g; denotes the gender oppositegtpand- j; denotes the education levetigirent fromj;.
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5. Calibration

We try to use data from 2000 or the year closest to 2000 thatameobtain. The reason for
this is that for the year 2000, we have data that can be usednstract divorce and marriage
probabilities for all the countries in Western Europe. Wspablave tax data for all the countries

starting in 2001.

5.1. Preferences

The momentary utility functions for single and married p&rs are given in Equatiorgéand?,

with consumption measured in adult equivalegts/Ve use the OECD adult equivalence scale and
sete = 1.7 for married couples, anel= 1.0 for singles. The discount factg, the fixed costs of
working, F, andF, as well ag,, andy ¢+ are among the estimated parameters. The corresponding
data moments are the mean asset holdings of individualsusdimlds with head aged 2064,
taken from the PSID (99-05), male and female employmens rfaten the CPS (2000) and work
hours, taken from OECD 2000.

There is considerable debate in the economic literaturetabe inter-temporal elasticity of
labor supply, se&eane(2011]) for a thorough survey. However, there seems to be a consémesiu
the elasticity of labor supply for women is larger than tleatrhen. In our model, the inter-temporal
elasticity will be related to both the fixed costs of workifkg, andF;, and the parameterg, and
n¢. We chose to fix the latter two and calibrate the first two witthie model. This ensures that
the model matches both the intensive and extensive mardabof supply for men and women.
Another reason is thaj parameters have direct empirical counterparts in the &nermargin
inter-temporal elasticity of labor supplyKimmel and Kniesnef1998 separately estimate the
intensive margin elasticities, correspondingq—ltmoandnif in the model by controlling for selection
and includes a fixed cost of participation. They obtain 0@&9nfien and 0.66 for women. We

choose to be slightly more conservative and;%e-‘t: 0.3, nif =062

19A calibration where we set the elasticity of labor supply offbgenders equal to each oth%{,z L — 04, yields

e
similar results.
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5.2. Risk Freelnterest Rate
Given the partial equilibrium nature of the model, we takerikk free rate as fixed and calibrate it
using the data. We set the risk free rate equal to the avefe@yenonth t-bill rates minus inflation

over the period from 1947-2008 based on data from the FeRess#rve Bank of St. Loufs.

5.3. Wages

We estimate the experience profile of wages and the procéssdse idiosyncratic shocks ex-
ogenously, using the PSID from 1968-1997. After 1997, itas possible to get years of actual
labor market experience from the PSID. Appendix C desciibegstimation procedure in more
detail. We use a maximum likelihood approach to control festion into the labor market, as
described irHeckman(1976 andHeckman(1979. We estimate dierent returns to experience
for each gendgeducation group. We then obtain the residuals from thesaa&sbns and use the
panel data structure of the PSID to estimate the parame&tepsdductivity shock procegsg and
ojg by OLS. Our results for the shock processes are in line @itang and Kin(2006 who use
a similar approach on PSID data. To get levels of earningsatteain line with the asset holdings,
we include a parameter controlling the average earningadh gendgeducation group in the
simulated moments estimation. The corresponding data misnage the average wage of each

group in the PSID 99-05.

5.4. Taxes

For single households we use the labor income tax schedopoged byBenabou(2002 and
recently used imHeathcote, Storesletten, and Viola@€14). For married couples, we modify the
tax function to distinguish between joint and separatettamaf their income. The tax schedule is
then a function of an individual’s (or each of the spouseaihangs relative to the average earnings
(AE) (see Equations D.1 and D.2 in Appendix D). As describethore detail in the Appendix,
we fit this function to labor income tax data from the OECD taadbase (2001). This data is

constructed by the OECD based on tax laws froffiedént countries. It is well suited for cross

20Series TB3MS and GDPDEF.
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country comparisons, see al€uvenen et al(2013. We fit a diferent tax schedule for married
and single individuals.

Coming up with an accurate estimate of consumption taxelsentS. is complicated by the
fact that there are local county-level taxes in additiontaiestaxes. Vertex Inc. (a consulting
company) estimated that the average consumption tax in {8ewas 8.4% in 2002. We use that

number. We followTrabandt and Uhlig2011) and setry=36%.

5.5. Death Probabilitiesand Social Security

We obtain the probability that a retiree will survive to thexhperiod from the National Center
for Health Statistics (1991-2001). We assume that all@esirreceive the same constant Social
Security benefit, which only depends on gender. We obtairatleeage benefit for males and

females from the Annual Statistical Supplement to the $&=aurity Bulletin (2000).

5.6. Marriage and Divorce Probabilities

To compute the age-specific probabilities for marriage aadrde for the U.S., we use the data
from the CPS March supplement from 1999-2001. For most Eeaogountries, we use the data
from Eurostat on-line databade.For some European countries, we supplement it with the data

from the IPUMS International.

We assume a stationary environment, where the probabibfigetting married and divorced
do not change over time (we allow them to depend on the ageegbe¢hson, but not on hiser
cohort). We also assume that the probability of getting redris the same for those who get
married for the first time, and those who were previously died. This allows us to compute
the probabilities using the following approach. Lt and D; be the share of the married and
divorced persons respectively at ag¢é Then the probability of getting married at age(t), and
the probability of getting divorced at ager(t), is pinned down by:

Mea = (1 - Mjw(t) + M1 - 7(t)) (13)

Des1 = Di(1 - (1)) + M (t) (14)

21Available athttp://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database.
22Figure H.8 shows the fraction of married and divorced womeade in the U.S., Italy and Germany.
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We smooth the resulting age-profiles foft) andz(t) by fitting a polynomial. We find that the
probability of getting divorced is noticeably higher in tbheS. compared to Italy, and somewhat
higher compared to Germany. At the same time, the probgbiligetting married reaches its peak

in the U.S. somewhat earlier compared to the two Europeantdes??

5.7. Transfersto Unemployed, Fixed Cost of Working and Lump Sum Redistribution

People who do not work have other source of income such asplogment benefits, gifts from
relatives and charities, black market work etc. They als@maore time for home production (not
included in the model). Pinning down the money equivalehievaf not working is a dticult task.
The number we choose will alsdfact the size of the fixed cost of working, which we calibrate
endogenously to hit the employment rates for men and woneenPanel B of Table H.13 in the
Appendix. As an approximation for income when not working, take the average value of non-
housing consumption of households with income less tha@@®@r year from the 2000-2001
Consumer Expenditure Survey. As pointed out@ly and Reiq2012 transfers to households
makes up a majority of the government’s expenditure. Tordete , the fraction of the gov-
ernment’s income, which can be spent on households in thelnwed take the U.S. government
budget from 2000 and remove expenditures on defense, shteagments and protection. This
leaves us with 76% of the year 2000 government budget. Thresmonding average value Gf

in the model is then $2200. As described in the model sec@ois, however, decreasing in the
idiosyncratic shockG = ay(Umax — U)?%.

We also consider an alternative, country-specific calibnaif the government transfers, where
we use the idea frorRiketty and Sae@012), and collect the data on: (1) total public spending; (2)
social public spending that consists of 5 major categor{@} education, (b) health, (c) pensions,
(d) income support to working age, (e) other social publengng for all countries in our sample

for the year 2000. We use the data fré&xdema, Fron, and Ladaiqu&011) and OECD (2011,

23The computed probabilities use the data for women. We geélitgtively similar picture when using the data for
both men and women (with the exception that men in all coestend to get married somewhat later than women).
24The value of, is determined by the level of lumpsum redistribution. In blemchmark model its value is 0.043.
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which we summarize in the Appendix in Table G.9. We assumteaihpublic spending that does
not fall in one of the “social public spending” subcategsiigwasteful from the point of view of
the model agents. We assume that “income support to the mgpege” and “other social public
spending” (which according tBiketty and Saef2012 includes social services to the elderly and
the disabled, family services, housing and other sociatpalreas) are lump-sum transfers to the

poor, while education and health spending are lump-sunsfieasto all agent®

5.8. Calibration Method

The nine parameters which must be calibrated inside the handdound by minimizing the dis-
tance between simulated model moments and data moments| BPaf Table H.13 in the Ap-
pendix summarizes the nine calibrated parameter valueshendata moments. We are able to

match all the moments exactly.

5.9. Model Fit
It is natural to ask how the model performs along some dine&issiwhich has not been explicitly
targeted. The model does quite well along a number of dinbessiThe standard deviation of log
earnings is for instance 0.650 compared to 0.661 in the dat&igure 2, we plot the life-cycle
profiles of asset holdings and earnings by gender in the nauteldata. The model does quite
well in matching the life-cycle profiles of earnings and assedings in the data. The reason that
average earnings for women is a bit lower in the model thaherdata is that the earnings data is
from the PSID, whereas the model was calibrated using wagesthe PSID and hours worked
from the CPS (female labor supply is a bit lower in the CPSg odel cannot replicate the hump
shape in work hours over the life-cycle observed in the data.

The simulated Hicksian labor supply elasticity for our midd@bout 0.41. This is in line with
a survey of empirical studies iKeane(2011), where the average Hicksian elasticity estimate for

22 studies on males is equal to 0.31. Our economy is, howagerjnhabited by women who are

25piketty and Saef2012 argue that education and health care government spendiraparoximately a transfer
of equal value for all individuals in expectation over afiifiee.

21



known to have more elastic labor supply. The elasticity ofd&e work hours with respect to the
probability of divorce is somewhat smaller than the resialt3ohnson and Skinn€t986. They
estimate that a 1% increase in divorce probability over @@&-period leads to a 1.3% increase in

female labor supply. The corresponding number in our mad@l11%.

6. Thelmpact of Marriage Stability and Taxation on Labor Supply

We consider three ffierent counterfactual experimen{g; We replace both the U.S. marriage
and divorce probabilities, and the tax system in the mod#éh wie ones we compute for each
European country in our sampl@i) We replace only the marriage and divorce probabilities, and
leave the tax system unchanged, at the U.S. |€u€)l;We replace only the tax system, and leave
the marriage and divorce probabilities unchanged, at thé€r values.

During these experiments, we keep taxes, old age socialiggamd income when not working
proportional to the average earnings in the econéirin this way, if the society becomes richer
or poorer because of a counterfactual experiment, taxesagidl security payments will adjust

accordingly.

6.1. The Effect of Marriage Stability and Taxation
Figure 3 shows the results when simultaneously replacing both ti& bharriage and divorce
probabilities and the tax system in the model with thoseinbthfor each European country. On
the horizontal axis, we put hours worked in each countrytikedao the U.S. (in percent) in the
data, while on the vertical axis, we put hours worked reéativthe U.S. (also in percent) in the
model.

Ideally, if the model were able to match the hours worked anBuropean countries exactly,
using just the two mechanisms that we study in this papethalbbservations would fall on the
diagonal line (the black line). If the observation for a parar European country falls to the left

of the diagonal line in the picture, it means that the two na@ctms that we study do not lead to

26|n the case of taxes, we have specified them as polynomigJ\ie, wherey is individual labor income, and AE
is the average earnings in the economy.
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enough reduction of hours worked in that country compareddd).S. to match the data perfectly
(agents “work too much” in the model compared to the data) véce versa if the observation falls
to the right of the diagonal. Hours worked in the U.S. fall be tliagonal line by construction,
since our model is calibrated to match the U.S. in terms otiahinours worked.

Figure 3 shows that we obtain a positive correlation between theshaarked generated by
the model and hours worked that we find in the data, equal 70.3Ve explain 45% of the
variation between the U.S. and the European countries iddkeeas measured by the €@ioaent

of determination:

SSi
RR=1- 15
SSut (13)

where S§, = _il(himdd - hi,data)z, SSut = _anl(hi,data — hus)?, Nimega iS the hours worked in country

i generated b; the modd, g4, is the houlr_s worked in countiyin the data, andh, is the hours
worked in the U.S. (both in the model and in the d&fa)lhis means that the two mechanisms
that we study work in the right direction. However, sincecalt European countries but Denmark
fall to the left of the diagonal, this means that the two med$ras that we study generally do not
reduce the hours worked in the model enough to match the ddfectly.

Column (3) of Tablet lists the results for each country in the model, as percembofs worked
in the U.S., next to the observed value in the data in ColumA2can be seen from the table,
we are relatively more successful in explaining hours wdrkethe Nordic countries and Central
Europe than in Southern Europe.

Panels (b) and (c) of Figur@illustrates the impact of one mechanism at a time — we either
change the U.S. marriage and divorce probabilities in thdehto those found in the European
countries while keeping the tax system unchanged (i.etpgbe U.S. level), or change the U.S.
tax system while keeping the marriage and divorce prolissilunchanged. In both cases, we

get positive correlations between the hours worked geeaiiatthe model and those that we find

27In the literature ouR? is also referred to as the “forecast skill” measure. It eatda by how much the model in
question improves the forecast compared to some refereadelnin our case, the hours worked in the U.S. are used
as the “reference model”.
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in the data — higher taxes and higher marriage stabilitycedwurs worked in the model. The

correlations with the data in both separate experiment®faabout equal strength, and smaller
than those from the combined experiment, suggesting thiatrbechanisms play an important role

in accounting for the dierence in hours worked between the U.S. and Europe (whidmitas

to what we found in SectioB). As measured b¥r?, divorce and marriage probabilities explain

17% of the variation in labor supply between the U.S. and t@Bean countries, whereas taxes
explain 32%.

As can be seen from Columns 4 and 5 in Tahléaxes generally work in the wrong direction
for the Southern European countries, which have low taxed,hours increase relative to the
United States. However, Southern European countries teydaw divorce rates, which work in
the right direction for these countries. In the Nordic coigst divorce and marriage probabilities
work in the wrong direction. These countries have very lowrrage rates, and also high divorce
rates. Taxes, however, do a good job of predicting laborlsupghe Nordic countries. In Central
Europe both the divorce and tax mechanisms reduce houtiwediathe U.S.

Table5 shows the results from the alternative, country-specifibiaion of the government
transfers. In this alternative calibration, when we replaoth the marriage and divorce probabil-
ities and the tax system from the European countries, weagxglf.5% of the variation in hours

worked between the U.S. and the European countries, as neddsyR?.

6.2. The Effect on Men and Women Separately

Figure4 and Columns (6-13) of Tabk present the results. The figure shows that there is a very
pronounced dference in how these two mechanisnfeet men and women in our model. Female
labor supply is mostly correlated with the marriage stbitiechanism. Female hours worked fall
in countries with more stable marriages. At the same tim¢hénmodel where we only change
the tax system, leaving the marriage and divorce probegsilédt their U.S. levels, the correlation
between the actual hours worked by women in the data and gersated by our model is small
and negative. As measured B, divorce and marriage probabilities explain 22% of theatiwn

in female labor supply between the U.S. and the Europeantgesinwhile taxes do not help to
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explain the diferences in hours worked in our model.

The results for men are directly opposite to those for worhreour model, men appear to react
mostly to the changes in the tax system. When we change théag@and divorce probabilities
and leave the taxes at their U.S. levels, the correlationdssmt the actual hours worked by men in
the data and those generated by our model is small and negahiis is in line with our findings in
Section2 that there is no correlation between male labor supply avorcie rates in the data. The
R? for men is 9% when we introduce European marriage and diinaigabilities and 71% when
we introduce European tax systems into the model. We coadhat taxes are a very powerful
explanation for male labor supply, while divorce and maeigates help significantly in explaining

female labor supply.

6.3. Thelmpact of Tax Progressivity and Separate Taxation on Male and Female Labor Supply
Why do the higher European taxeeect men much more than women in our model? Tfiece

is related to the structure of the tax systems. The Europeantges with high average labor
income taxes are also more likely to have higher tax progigsgthe correlation between the
average ffective labor income tax rate and the tax progressivity meathat we used in Section
3 is for instance 0.389 is our sample), meaning that the hitderates in these countries will
disproportionately fiect high earners. It is even possible that because of thertaygssivity,
low earners face lower tax rates in Europe compared to theAh&her important feature of tax
systems is joint versus separate taxati@uner, Kaygusuz, and Ventufa012 point out how
separate taxation of married couples encourages femaledapply through lowering the tax rate
on the secondary earner in a married couple (usually thel&fhaBecause of the gender wage
gap, men are more likely to be among the high earners. Becawsgries with high average tax
rates typically also have very progressive taxes and prmesgparate taxation of married couples,
men bear most of the burden from the higher European tax rates

To study the impact of tax structure versus tax level, we aohthe following experiment. We

28Figure H.7 in the Appendix shows negative correlation betws® ( our measure of joint taxation of married
couples) and hours worked by married women.
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start with our benchmark model, which we calibrated usirgthS. labor income taxes. Then
we first change the labor income taxes so that the averageilamme tax rate would be equal
to that in Norway, but tax progressivity would remain the saas in the U.$? The degree to
which couples are taxed jointly is also kept like in the UShis texperiment. Next, we change to
a Norwegian tax system. We choose Norway because it is bath@the countries in our sample
for which the impact of the tax change on labor supply was niaifer for men than for women.
Norway has a highly progressive tax system and practiceagptaxation of married couples.
Figure5 shows what happens to hours worked for men and womerttatelt wage-quintiles
as we change the tax system. The results confirm our intuiiewe change the U.S. taxes to the
Norwegian tax level, keeping tax progressivity unchanglee work hours schedule shifts down-
ward — individuals at all wage-quintiles reduce their labopply. As we change to a Norwegian
tax system, the work hours schedule also changes its shagmauge of the higher tax progressiv-
ity and separate taxation of married couples, the lowesiegaactually increase their work hours,

while higher earners reduce their work hours further.

6.4. Intensive vs. Extensive Margin

In Section2 we documented that the intensive and extensive margin anat @oually important
in accounting for diferences in labor supply between the U.S. and Europe butt@atiportance
of the two margins varies greatly with region. Table H.12he Appendix displays our model's
performance in accounting for the intensive and extensiagm of labor supply across countries.
We find that divorce and marriage probabilities explain 33%he variation in employment rates
between the U.S. and our European countries and do not helptain the variation in the inten-
sive margin. However, for taxes it is the other way arounde$aexplain 47% of the variation in
intensive margin hours between the U.S. and the Europeartrgesibut do not help in explaining

the variation in the employment rates. This is similar to twea find in the dat&®

29See Appendix F for the details.

30In unreported regressions, we find that when extensive aadsive margin labor supply is regressed on divorce
rates and tax measures, taxes only help explain the variatimtensive margin labor supply and divorce rates only
help explain the variation in extensive margin labor supply
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6.5. Discussion

The correlation between female labor supply in the data anour model when we introduce
European divorce and marriage rates is quite strong, 0.@lveMer as measured IR we only
explain 22% of the variation in female labor supply betwdenW.S. and our European countries.
The dfect of marriage and divorce rates pull in the right directioim the size of theféects is not
that large.

A concern may be whether divorces are costly enough in theemdbre costly divorces are
likely to increase the impact of marriage and divorce prdkggs on labor supply. For instance, we
do not have children in the model. Children usually followithmother in case of divorce, making
divorce more costly for women (Séeernandez and Won@013 for a model that incorporates
this dfect). Cubeddu and Rios-Ru(P003 assume that 20% of a couple’s assets are lost when
there is a divorce. This may be a reasonable assumptionrd@is@arry large administrative costs,
potential losses related to liquidation of home equityuceti labor market mobility if there are
children in the marriage etc. We leave alternative spetifina of the cost of divorce for future

research but believe that the real cost of divorce is latggan th the current model.

7. Conclusion

In this paper we show that prime aged women are the largesilwator to diferences in aggre-
gate labor supply between the U.S. and Europe. We documefadive cross-country correlation
between tax levels and labor supply and a positive corcgldtetween divorce rates and labor sup-
ply across countries. However, the first correlation iselmiby a strong correlation between male
labor supply and taxes, whereas the latter correlationiv@lby a strong correlation between
female labor supply and divorce rates.

To quantify the impact of dierences in tax schemes and divgnearriage rates on labor supply,
we develop a life-cycle, overlapping-generations modéhweterogeneous agents, marriage, and
divorce. We calibrate our model to U.S. data and study hoarlabpply in the U.S. changes as we

introduce European tax systems, and as we replace the WdBceliand marriage rates with their
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European equivalents. Combining these two mechanismsacauat for 45% of the variation in

hours worked between the U.S. and the European countrie®s Bae a good predictor of male
labor supply but do not help explaining the variation in fégrlabor supply. Divorce and marriage
rates can explain some of the variation in female labor supptoss countries but is a worse

predictor of male labor supply.
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Table 1: Annual Hours Worked, all Persons 15-64 Years of Agmurs worked per year for the U.S., percent of the U.S. foetiountries.

Country: All Men Women Mer_l, Wom_en, Men, quen, Men, Women, Men, Women, Men, Women,
married married  single single  15-24yr 15-24yr 25-54yr 25bB 55-64yr 55-64yr
(1) (2) 3) (4) (5) (6) () (8) 9) (10) (11) (12) (13) (14)
Nordic countries:
Denmark 88.80 87.95 91.98 81.10 92.90 107.00 88.30 136.101.802 82.40 88.60 77.80 72.20
Finland 86.92 83.33 91.45 80.90 98.50 97.40 83.40 108.40 2098. 85.10 95.50 56.40 70.10
Norway 83.32 84.86 79.96 81.90 81.90 98.80 76.50 108.70 093.5 79.70 77.00 90.70 82.90
Sweden 89.72 86.18 93.99 83.40 99.50 104.20 88.40 89.30 087.884.40 92.80 87.20 100.70
Group Mean: 87.19 85.58 89.34 81.83 93.20 101.85 84.15 110.62 100.33 9082. 88.48 78.02 81.48
Central Europe:
Austria 83.24 88.76 75.38 80.00 66.40 107.30 86.50 136.30 9.602 90.20 78.00 56.00 30.80
Belgium 69.18 74.89 60.96 71.80 59.00 81.10 61.80 69.80 062.2 80.20 68.30 42.80 20.70
France 72.18 74.98 68.22 74.10 69.40 81.60 65.50 68.10 57.681.10 74.50 42.70 39.40
Germany 71.00 74.68 64.93 69.50 55.70 86.40 76.90 96.90 4004. 75.10 66.30 57.60 38.80
Luxembourg 76.60 85.96 62.07 82.50 55.60 86.40 72.50 76.406.006 92.30 66.20 50.60 27.30
Netherlands 76.01 88.19 57.81 81.80 47.80 99.60 72.90 205.902.50 87.40 55.70 63.60 27.10
Switzerland 97.24 107.68 84.89 98.00 60.10 130.50 113.201.404 161.40 98.70 79.30 109.20 66.90
UK 90.17 97.47 80.85 92.60 76.30 110.10 84.80 126.10 122.305.509  79.70 85.50 55.60
Group Mean: 79.45 86.58 69.39 81.29 61.29 97.88 79.26 102.61 100.75 687.571.00 63.50 38.33
South Europe:
Greece 87.09 98.35 71.73 95.70 72.10 100.60 67.20 99.10 076.200.80 76.60 92.40 55.00
Ireland 82.17 92.35 66.55 92.10 55.80 101.80 77.70 121.705.700 92.40 66.40 94.40 39.90
Italy 73.70 84.54 58.37 82.50 54.70 87.60 62.20 78.70 63.10 9.338 63.50 60.10 29.70
Portugal 88.57 90.62 85.60 87.70 89.10 91.80 74.70 123.50 .6098 90.80 91.20 88.50 69.30
Spain 73.04 83.45 58.00 83.60 52.60 85.30 64.10 95.30 72.405.308 61.40 78.50 36.50
Group Mean: 80.91 89.86 68.05 88.32 64.86 93.42 69.18 103.66 83.20 91.721.82 82.78 46.08
Overall Mean:  81.70 87.31 73.69 83.48 69.85 97.50 77.45 104.81 95.49 87.695.35 72.59 50.76
United States  1360.40 1613.00 1121.30 1931.70 1171.90 .30911087.50 714.30 574.30 195190 1332.00 1354.80 894.80

Note: This table reports the annual hours works by each gasua fraction of the respective U.S. group in the year 200dur@o (2) shows the average annual hours worked per
European country in our sample. Columns (3) and (4) showserosntry diferences in hours worked for men and women separately. Waedilie European countries in our sample
in 3 subgroups: Nordic countries, Central Europe and Soutkerope. Columns (5-8) compare the average annual houieediy marital status. Columns (9-14) compares the
cross-country dferences in hours worked by gender and 3 age groups: (i) “yo{Iitg24 years of age), (ii) “prime-aged” (25-54 years of agad (iii) “old” (55-64 years of age).
Column (2) shows that the average work hours in Europe afé8d of (or about 249 hours less than) those in the U.S. ColuB)nand (4) show that the filerence in work hours
for women is about 45 percent larger than for men. There gelaariation within Europe. Theflierence in work hours is driven by Southern European womesrawte diference

for women is about two to three times larger than the cornedipg diterence for men. Columns (5-8) show that married women inr@eahd Southern Europe display the largest
difference from their U.S. counterparts. Columns (9-14) shaivdhong the three age groups, the large$édince is displayed by the “old” European men and women. Mewdue

to the relative sizes of the age groups, prime-aged persmkiif particular prime-aged women) are typically the latgentributors to the aggregatefdirence with the U.S.



Table 2: Contribution of Demographic Groups to Overalf&ience in Annual Hours Worked, with respect to the U.S.

Country Men Women Young Prime- Compo— Intensi_ve Exten§ive
aged sition Margin Margin
1) (2) 3) (4) 6 (6 @) (8) 9)
Nordic countries
Denmark 62.3 37.7 -31.4 1059 255 8.9 124.0 -24.0
Finland 73.6 26.4 -6.7 695 37.2 18.8 35.4 64.6
Norway 49.1 50.9 2.1 948 7.3 -3.9 124.4 -24.4
Sweden 73.0 27.0 7.9 852 6.9 6.9 102.7 -2.7
Central Europe
Austria 36.6 63.4 -24.7 826 421 17.0 57.8 42.2
Belgium 47.7 52.3 9.4 66.5 24.1 4.4 51.4 48.6
Netherlands 30.9 69.1 -3.0 80.6 224 -4.0 91.0 9.0
Germany 50.3 49.7 -0.7 81.1 19.6 5.4 68.2 31.8
Switzerland -74.8 1748 -138.6 211.4 27.3 -40.2 34.4 65.6
France 50.8 49.2 11.5 64.7 23.8 5.3 48.0 52.0
Luxembourg 36.4 63.6 10.0 61.3 28.7 8.0 40.5 59.5
UK 12.1 87.9 -30.6  98.0 325 9.1 75.3 24.7
Southern Europe
Greece 0.4 99.6 5.0 67.6 274 225 -120.2 220.2
Ireland 15.0 85.0 -10.8 919 19.0 118 35.7 64.3
Italy 33.9 66.1 9.9 67.2 22.9 6.0 -5.2 105.2
Portugal 52.7 47.3 -17.7 905 272 26.3 33.8 66.2
Spain 33.6 66.4 3.8 79.0 17.2 9.8 21.2 78.8
R? - - - - - - 0.138 0.423
Mean : 34.3 65.7 -12.3 88.1 24.2 6.6 63.3 36.7
Mean (weighted): 39.7 60.3 -2.3 78.8 235 7.6 49.6 50.4
Mean (Nordic): 63.0 37.0 -1.7 88.9 18.8 6.9 97.3 2.7
Mean Central): 39.3 60.7 -2.1 76.0 26.1 4.8 64.1 35.9
Mean South): 28.0 72.0 0.3 78.0 21.7 12.8 -5.7 105.7

Note: This table reports the contributions of various deraphic groups to the tference between aggregate labor supply in the
U.S. and the European countries in our sample. Each coluptares the dterences in hours worked by various demographic
groups in the two countries, assuming that the compositfaihe population in these two countries is the same. The data i
divided into 12 demographic groups, according to genderjtahatatus and age (using three age groups). Columns (§3n
divide the population by gender, and add up to one. Columps (@) divide the population by age, i.e. Young, Prime-aged
and Old, and add up to one as well. Column (7) reports the ceitipual efect, i.e. the dferences in hours worked due to
the diferences in the composition of the population in the two adesmit This is typically small, and on average, accounts for
6.6% of the diference between the U.S. and the European countries in casedatColumns (8) and (9) report the intensive
and extensive margins, and add up to one. The table showmt@aintral and Southern Europe, women — specifically married
prime-aged women — are the main contributors to tffiedinces in hours worked between the U.S. and the Europeairiesu
Older persons’ contribution to the overalffidgirence is much smaller than the contribution of the primedagdividuals due to

the smaller size of group.
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Table 3: Relation between Average Hours Worked, Divorce®ahd Tax Measures

Panel A: Hours for both genders

1) (2) 3) (4)
Divorce rate 26 0023 0.039* .038*
(0.013) (0.012) (0.011) (0.011)
Top marginal tax rate -0.004 - - -
(0.004)
Progressivity wedge - -0.622 - —
(0.432)
Average labor income tax — - -0.869* -
(0.287)
Average éective tax rate - - - -0.913*
(0.264)
Const 7117 7.057* 7.113  7.223™
(0.189) (0.113) (0.081) (0.099)
AdjustedR? 0.142 0.184 0.423 0.484

Panel B: Average hours by gender

Men Women

Divorce rate 019 0.070*
(0.009) (0.019)

Average #ective tax rate —1.055"* -0.710
(0.229) (0.474)

Const 7595+ 6.705*
(0.086) (0.179)

AdjustedR? 0.533 0.403

Standard errors are in parenthesesp < 0.10," — p < 0.05,** — p < 0.01

Note: Panel A reports the results of regressing logarithravefage hours worked in each country in the dataset on nuofiber
divorces per 1000 married persons and each tax measuretfogbonders together. Panel B reports the results of reggessi
logarithm of average hours worked on divorce rates and geeediective tax rate by gender. Panel A Columns (3) and (4)
show that both the divorce rate and the average tayaraege fective tax rate are highly statistically significant, angenthe
expected sign — higher taxes tend to reduce average houksdayavhile higher number of divorces tend to increase thesmeP

B shows that for women, the divorce rates are statisticajgiicant and have three times larger magnitude than for. mée
average ffective tax rates are highly statistically significant forrmbut not for women.
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Table 4: Hours Worked in the Model and in the Data, in Percétii®U.S. hours

All Men Women
Data Tax. & Div. Divorces Taxes Data Tax. & Div. Divorces Taxe Data Tax. & Div. Divorces Taxes

1) 2 3) 4 (5) (6) @) (8) ) (10) (11) (12) (13)
Nordic countries:

Denmark 83.5 74.4 100.5 73.9 82.3 70.9 100.5 70.3 86.9 79.7 0.610 79.1

Finnland 85.5 94.4 102.4 92.9 81.3 87.3 100.6 86.4 90.6 104.6 105.0 102.2

Norway 80.6 92.2 100.1 92.3 81.7 87.1 99.9 87.3 7.7 99.7 5100. 99.7

Sweden 87.4 90.9 104.8 88.3 83.7 85.5 102.7 84.1 91.9 98.7 .910794.2

Mean: 84.3 88.0 102.0 86.8 82.3 82.7 100.9 82.0 86.8 95.7 103.5 93.8
Central Europe:

Austria 79.4 96.4 101.1 95.4 84.6 92.0 100.9 91.2 71.8 102.8 01.51 101.6

Belgium 68.4 78.0 96.3 80.4 73.9 73.8 97.8 75.6 60.5 84.0 94.387.3

Netherlands 73.5 94.1 97.6 95.8 85.4 89.6 98.4 90.8 55.5 8100. 96.6 102.9

Germany 67.9 82.1 97.0 83.8 71.3 86.2 98.0 87.3 62.1 76.2 95.5/8.8

Switzerland 91.3 98.7 98.6 100.0 101.3 99.3 99.1 100.1 79.4 799 97.8 99.8

France 72.4 94.8 99.4 94.8 75.0 94.0 99.2 94.2 68.8 96.0 99.85.8 9

Luxembourg 75.9 93.8 96.3 97.2 85.1 95.5 98.0 96.9 61.4 915 389 975

UK 87.3 101.3 98.7 102.4 94.5 97.5 98.9 98.5 77.9 106.9 98.3 8.110

Mean: 77.0 92.4 98.1 93.7 83.9 91.0 98.8 91.8 67.2 94.5 97.2 96.5
Southern Europe:

Greece 86.5 99.6 92.9 104.8 97.3 96.0 95.9 100.2 71.6 1049 6 881115

Ireland 82.9 96.4 98.1 97.9 93.0 96.3 98.5 97.8 67.2 96.4 97.598.1

Italy 72.0 94.1 93.1 98.7 82.3 89.6 95.8 93.2 57.3 100.7 89.1 06.8L

Portugal 87.3 96.8 94.6 101.2 88.9 97.7 97.0 100.3 84.9 954 1.09 102.6

Spain 72.0 104.2 95.6 107.2 99.8 99.7 97.2 102.3 57.4 110.8 5 931144

Mean: 80.1 98.2 94.9 102.0 92.3 95.9 96.9 98.8 67.7 101.7 91.9 106.7
U.S.A 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 00.01 100.0 100.0

R? 0.452 0.170 0.321 0.757 0.090 0.708 0.098 0.217 -0.066

Corr(data,model) 0.327 0.326  0.239 0.671 -0.219 0.680 00.04 0.614 -0.140

Note: This table displays hours worked as % of U.S. hourserdgita and in the model, after introducing taxes and divandenaarriage rates from other countries. Columns 2 reports
data and column 3 reports the results when we simultaneoeglsice both the U.S. marriage and divorce probabilitiestha tax system in the calibrated model with those obtained
for each European country. Columns 4 and 5 respectivelyrrepsults when we replace only the marriage and divorceatitibes, and leave the tax system unchanged, at the U.S.
level; and when we replace only the tax system, and leave #ngage and divorce probabilities unchanged, at their taBles. Columns 6-13 repeat the exercise by gender. Otleeall

model explains 45% of the variation in labor supply betwdenli.S. and the European countries, as measuréd by



Table 5: Hours Worked in the Model and in the Data, in PercétitoU.S. Hours: Alternative Calibration of Govern-
ment Transfers

All Men Women
Data Model Data Model Data Model
(1) (2) 3) (4) ) (6) (1)
Nordic countries:
Denmark 835 751 823 717 869 80.1
Finnland 85.5 94.0 81.3 86.9 90.6 1044
Norway 80.6 90.1 817 849 77.7 976
Sweden 87.4 89.8 837 846 919 975
Mean: 87.3 820 949 842 822 86.8
Southern Europe:
Greece 86.5 101.8 97.3 98.2 71.6 107.0
Ireland 829 96.7 930 966 67.2 97.0
Italy 720 944 823 899 57.3 100.8
Portugal 87.3 96.6 889 975 849 952
Spain 72.0 102.7 99.8 98.2 574 109.3
Mean: 984 96.1 1019 80.1 923 67.7
Central Europe:
Austria 794 96.1 846 919 718 102.2
Belgium 684 783 739 744 605 839
Netherlands 735 956 854 91.2 555 1021
Germany 679 806 71.3 839 621 759
Switzerland 91.3 97.2 101.3 978 794 96.2
France 724 935 75.0 92.5 68.8 94.8
Luxembourg 759 942 851 962 614 911
UK 87.3 993 945 954 779 1049
Mean: 91.8 904 939 77.0 839 67.2
U.S.A. 100.0 100.0 100.0 100.0 100.0 100.0
R? 0.475 0.784 0.115
Corr(data,model) 0.326 0.697 0.011

Note: This table displays hours worked as % of U.S. hoursérttita and in the model with alternative calibration of goweent
transfers, after introducing taxes and divorce and manates from other countries. Column 2 reports data and coBireports
the results when we simultaneously replace both the U.Siamarand divorce probabilities and the tax system in thibreaed
model with those obtained for each European country. Cotua repeat the exercise by gender. Overall the model esplai
48% of the variation in labor supply between the U.S. and th®fean countries, as measuredBywhich is similar that from
the main calibration.
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Figure 1: Correlation between Hours Worked, Divorce RatesTax Rates for Men and Women
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Note: This figure reports the correlation between hours eaiser year, with divorce and tax rates by gender. There i®agt
positive correlation between the divorce rates and hourkadbfor women. For men it is positive but close to zero. There
strong negative correlation between the hours worked amd\hrage féective tax rate for men. The corresponding correlation
for women is also negative but close to zero.
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Figure 2: Model Fit: Assets and Income over the life-cycle

(a) Assets over the life cycle
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Note: The figure plots the life-cycle profiles of asset haj@imnd earnings by gender in the model and data.
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Figure 3: Combined and Separat@det of Marriage Stability and Taxes

(a) Combined Eect of Marriage Stability and Taxes
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Note: This figure reports the results when simultaneougijaning both the U.S. marriage and divorce probabilitied tie tax
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Figure 4: Hfects of Marriage Stability and Taxes by Gender
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Figure 5: Changing Tax Level vs. Changing Tax Progressivity
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Marriage Stability, Taxation and Aggregate L abor
Supply in the U.S. vs. Europe
(Internet Appendix)

Appendix A. LFSvsOECD data

Unlike the CPS, the E.U. LFS does not provide informationt@rumber of weeks worked
per year. However, it reports the labor force status duregreference week, which we use to
reconstruct information about weeks worked as follows: atelse number of weeks worked to 52
for people who reported having a job, and to 0 othen#ise.

Table A.6: Annual Hours Worked in OECD vs LESPS micro data

Country LFSCPS data OECD dataEFg/Eng’ LusLE5EES)
Austria 1280.5 1132.3 148.2 48.91
Belgium 1073.7 941.1 1325 75.94
Denmark 1337.7 1208.0 129.6 35.69
Finland 1313.1 1182.5 130.6 44.37
France 1165.7 982.0 183.7 59.81
Germany 1213.8 965.9 247.9 45.19
Greece 1257.1 1184.7 72.3 76.84
Ireland 1265.5 1117.8 147.6 52.18
Italy 1036.4 1002.7 33.7 99.41
Luxembourg 1165.4 1042.1 123.2 71.22
Netherlands 1162.9 1034.0 128.9 70.21
Norway 1359.7 1133.5 226.3 14.24
Portugal 1338.5 1204.8 133.7 34.42
Spain 1119.0 993.6 125.4 74.45
Sweden 1336.6 1220.5 116.1 39.61
UK 1340.9 1226.6 114.2 38.27
Mean: 12354 1098.3 137.1 55.05
United States 1392.1 1360.4 317 n.a.

It is worth mentioning that the fferences in the annual hours worked between the U.S. and
Europe that we find in the micro level data are smaller thawoties reported by the OECB There
is some evidence that most of the discrepancy between the4heiel estimates and the macro-
level statistics reported by the OECD comes from the crossvey diferences in the duration of

3lwe also set the number of weeks worked to O for people on nigtennpaternity leave, and we set it to 48 for
people who had a job but did not work during the reference vaeekto labor dispute, and to 40 where it was due to
school education and training, illness or temporary dlggbi

32TableA.6 provides the details.



vacations and public holidays. According to the OECD’s maldocumenation, they use external
sources to adjust for hours not worked due to public holigadsannual leave.

To maintain consistency with the majority of studies of thfedences in hours worked be-
tween the U.S. and Europe, which have used the OECD agg#leyataelata, we uniformly adjust
the hours worked for all observations in our micro data setbat the country-level average corre-
sponds to the one reported by the OECD. One downside of doisigstthat we cannot capture the
differences in daystbbetween diferent demographic groups within a given country. However, i
anything, we expect that this should provide us with a corsie estimate of the tierences in the
contributions of various demographic groups to the crassitry diferences in hours worked.

Appendix B. Cohabitation

The Eurostat database that we use to compute the marriageéivarde probabilities in the
paper provides the data on persons in registered partpefichonly four countries in our sam-
ple: the Netherlands, Denmark, Finland and Sweden stdrting 2007. FigureB.6 compares the
marriage and divorce probabilities that we use in the pagetté€d red lines labeled “old”) with
the ones we obtain when we combine the married persons wietim a registered partnership
(the solid blue lines labeled “new”) when using the 2007 datahe Netherlands: The two sets
of probabilities are not very fferent from one another. One caveat is that it is likely thasqes
in registered partnerships most probably do not includeadibbitors. Another caveat is that 2007
was the first year of the recent financial crisis which mighvehtaad an impact on the marriage and
divorce behavior. At the same time, we believe that therenary dimensions relevant for this
paper along which people that are legally married and thuesteonly cohabit dfer. The existing
research on this matter appears to support this v@amici and Laufe(2010 state that “cohabita-
tion constitutes a separate state of union to marriagegraititerms of the dierent characteristics
of couples who choose to cohabit, or as fietent institutional framework that changes the way
in which partners interact. For example, it is legally moi@cllt for married partners to separate
than cohabiting partners. Moreover, married couples fadiff@rent tax schedule than single and
cohabiting individuals do”.

Additionally, the rules for dividing the assets after thpamtion are also quitefiierent for the
married and the cohabiting couple. When looking at the haunked (the key variable for our
analysis) of cohabiting womeigemici and Laufe2010 conclude that “the dierence between
cohabiting women and single women'’s labor supply is stasiBy insignificant”.

33Using a multiplicative factor adjustment, we essentialiglame that workers that report longer hours of work in
our data had proportionally longer vacatifiesys df compared to those who reported less hours of work. We also
attempted to make the adjustment where all observationadjusted by the same number of dayl which made
practically no dfference to the result.
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Appendix C. Estimation of Returnsto Experience and Shock Processes From the PSID

We take the log of Equatiod and estimate a logarithm(wage) equation using data from the
non-poverty sample of the PSID 1968-1997. We inflation adjwesnominal wages using the GDP
deflator series from the Bureau of Economic Analysis with®886 the base year. Equatibns
estimated using the residuals fratn To control for selection bias we use Heckman’s selection
model and estimate it by a maximum likelihood approach. Femppe that are working and for
which we observe wages, the likelihood density functiongopulation equation) depends on a
3rd order polynomial in years of labor market experienceas well as dummies for the year of
observationD:

gi(log(wig)) = ¢i(constantq + D Zjg + y1jgX + ¥2igX + Y3jgX + Ui) (C.1)

Labor market experience is the only observable determiafmtages in the model apart from
gender and education. The probability of participationgelection equation) depends on various
demographic characteristicz,

O(participation) = O(Z'éjq + vi) (C.2)

The variables included in Z are marital status, age, the rumichildren, years of schooling, time
dummies, and an interaction term between years of schoafidgage. We obtain the residuals



and use them to estimate Equati®by OLS. The cofficientsyijq, ¥2jg, ¥3jg Ljg» @Ndojq can be
found in TableH.13

Appendix D. Fitting Tax Functions Based on Data from the OECD

For single individuals, we use the tax function propose®bgabou2002 and recently used
in Heathcote et al2014):
Ya/AE = Oo(y/AE)* " (D.1)

wherey, is the after-tax (net) incomg,is the before-tax (gross) income, AE is equal to the average
earnings in the economy. In this functian,controls the tax progressivity, whilg controls the
tax level.

For married couples, we modify the above function, and asstimat the after-tax income
depends on the incomes of spousg;) &nd spouse /) as follows:

Vol AE = 51 (0" [y /AE + Yo /AET) + (1 - ) (6512 /ABY " + (2/AE)T])  (D2)

We restricts; to lie between 0 and 1, and interpret it as a measure of tamttjess”. Intuitively,
the above function is a weighted average of 2 versions of émaBoyHSV tax polynomials, where
in the first version, one assumes that the taxation if fullgtjcand the second one assumes that its
fully separate.

We use labor income tax data from the OECD Tax Datafa3éis data is constructed by the
OECD based on tax laws fromftirent countries. The OECD Tax-Benefit Calculator gives the
net (after taxes and benefits) income for various values aggyglabor income of individuals and
married couples, by family type. We use the data for 2001.

For single individuals, we collect the data at 301 equalbcga points with gross labor incomes
between 25% and 500% of the average country earnings. Foieshaouples, we collect the data
for all combinations of the two spouses’ earnings, wherdaher earnings of each spouse ranges
from 25% to 300% of the average country earnings (301 gridtgdor each spouse, with 90601
data points overall).

TablesD.7 and D.8 show tax rates for several values of individual’'s and mdrgeuple’s
earnings, and some of the tax function parameter valueswhdind3® The values of); in Table
D.7 give us some idea about the tax progressivity of the labanrmetaxes (based only on single
individuals’ taxes), with higher values meaning more pesgive taxe€ Judging from the values

34pAvailable at:http://www.oecd.org/els/benefitsandwagesmodels.htm.
35For married couple, we compute the tax rate here-agal/(y: + o).
36We apply progressive taxes on labor income. In certain c@sin certain periods, such as the U.S. presently,
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of 6, in this table, we see that the U.S. has one of the least pEigegsx systems in our sample
(with only Switzerland and Austria having even less progikaestaxes). The values 6§ give us

a measure of the tax level, with higher values meaning loez<®’ Judging by the values @,
the U.S. is also among the countries with the lowest tax rdtkesvever, Greece, Ireland, Spain
and UK all have higher values 6§ (and thus lower taxes for singles wigh= AE).

Table D.7: Country Tax Functions for Single Individuals

Tax rates, for dierent values of/AE

Country 0o 0, Y/AE=05 y/AE=10 y/AE=15 y/AE=20
Austria 0.696 0.109 0.218 0.314 0.371 0.370
Belgium 0.597 0.184 0.301 0.429 0.473 0.494
Denmark 0.556 0.218 0.347 0.427 0.502 0.536
Finland 0.700 0.258 0.195 0.329 0.387 0.423
France 0.725 0.148 0.221 0.295 0.323 0.349
Germany 0.608 0.160 0.307 0.420 0.473 0.483
Greece 0.805 0.161 0.048 0.209 0.268 0.290
Ireland 0.807 0.191 0.043 0.170 0.265 0.310
Italy 0.729 0.168 0.171 0.274 0.323 0.360
Luxembourg 0.719 0.159 0.162 0.272 0.347 0.386
Netherlands 0.716 0.214 0.240 0.306 0.354 0.396
Norway 0.674 0.174 0.247 0.314 0.374 0.404
Portugal 0.774 0.144 0.136 0.213 0.259 0.305
Spain 0.802 0.139 0.108 0.201 0.241 0.262
Sweden 0.641 0.163 0.286 0.324 0.386 0.429
Switzerland 0.730 0.104 0.222 0.277 0.289 0.308
UK 0.798 0.177 0.170 0.255 0.288 0.316
US.A 0.734 0.112 0.203 0.248 0.304 0.333

As described aboves; in TableD.8 is a measure of tax “jointness”. We get some intuitive
results that labor taxes in the U.S. are fully joint. In Sdaadian countries, they are either fully
or mostly separate. In Germany, they are mostly joint, winilBpain they are mostly separate.

progressive taxes are applied to the sum of labor and capitaine, depending on whether capital gains are taxed at
short or long term rates.

371 - gy is the tax rate ay = AE.



Table D.8: Country Tax Functions for Married Couples

Tax rates, for dierent values ofy; /AE, y,/AE)
Country s;  (0.500,0.500) (0.500,1.000) (0.500,1.500) (1.000,1)0001.000,1.500) (1.500,1.500)
Austria 0.804 0.216 0.281 0.332 0.314 0.348 0.371
Belgium 0.917 0.327 0.405 0.442 0.442 0.464 0.477
Denmark 0.054 0.375 0.423 0.473 0.443 0.479 0.503
Finland 0.000 0.224 0.294 0.347 0.329 0.364 0.388
France 0.928 0.233 0.270 0.287 0.295 0.309 0.323
Germany 0.872 0.306 0.375 0.406 0.420 0.447 0.473
Greece 0.000 0.159 0.193 0.241 0.209 0.244 0.268
Ireland 1.000 0.042 0.127 0.160 0.170 0.222 0.265
Italy 0.556 0.203 0.261 0.296 0.285 0.308 0.323
Luxembourg 0.945 0.139 0.197 0.249 0.249 0.296 0.331
Netherlands 0.000 0.238 0.284 0.325 0.306 0.335 0.354
Norway 0.000 0.247 0.292 0.342 0.314 0.350 0.374
Portugal 1.000 0.141 0.175 0.216 0.216 0.243 0.261
Spain 0.125 0.106 0.170 0.207 0.201 0.225 0.241
Sweden 0.355 0.285 0.311 0.361 0.324 0.361 0.386
Switzerland  1.000 0.237 0.269 0.276 0.296 0.309 0.323
U.K. 0.423 0.191 0.234 0.264 0.255 0.275 0.288
US.A 1.000 0.227 0.249 0.278 0.278 0.306 0.325




Appendix E. Computational Details

Appendix E.1. Computation of Optimal Policies

We put boundaries on the capital space and pick a 16 pointigid = [0, kK™]. Capital is the
only continuous state variable, which is also a choice Wéia Following the method outlined
by Tauchen(1986), we approximate the processes for the idiosyncratic prindty shocks,u, as
finite state Markov processes. We use 5 equally spaced $tatesin U = [— \/1‘_7:;2 1{—;].

Let J = {hs,c} be the state space for whether an individual is high schoabbtege educated,
X = {0, ...,44} be the state space for the number of years of labor marketierpe, andl' =
{20, ..., 95} be the state space for age. The state space for working agednadividuals is then:
IJXxIXxKxXxXxUxUxT. LettingG = {m, f} be the state space for gender, the state
space for working age single individuals B:x J x K x X x U x T. For retired individuals, it
is: Gx T x K for singles andl' x K for married. We compute the household’s optimal policies
for each state by iterating backwards. We start from agel8b]ast possible period of life. In
that period, the next period’s value function is 0, and thgnog@l policy is to consume as much
as possible. Knowing the value function at age 95, we can atengptimal policies and value
functions for age 94, and so on. The labor market particpadiecisions are discrete, and so we
compare the dierent options. For each choice of labor market participatiee must solve for
the optimal level of capital in the next period as well as it work hours in the cases where the
individual(s) are participating in the labor market. We fthd optimal choice of capital by “golden
search”. To interpolate next period’s value function algsof the grid, we use cubic splines. In
the cases when the individuals are working, each choice mtatan the next period imply an
optimal number of work hours. We solve for optimal work houseng the routine called LCONF
from the IMSL Fortran library. It is based on M. Powell’'s methfor solving linearly constrained
optimization problems; see IMSL documentation for detalls speed up the computation when
the number of experience levels grow large, we solve thedimld’s problem for every 4 levels
of experience and linearly interpolate the value- and gdlinctions at the remaining experience
levels. We follow this approach for households aged 33-®&¢.heuseholds aged 20-32 we solve
the problem for all experience levels.

Appendix E.2. Simulation

We simulate an overlapping generations economy with 1@xndén and 100,000 women in each
identical generation. Knowing today’s state, the policgdtions, and next period’s marital status,
we can find the next period’s state. To determine next pesiodirital status, we draw a random
number,v € (0,1), for every single individual and every married couple acke time period.
We use the age dependent probabilities for divorce and aggrio determine whether a single
individual is going to marry or a couple is going to split. Welylet the random number drawn



by the single men determine if they are going to get marrideentto find them a partner, we sort
single men and women by their random number and find a pamneraich man that is going to
change status. We also make sure that the right number of raey momen with the same level
of education.

Appendix E.3. Partial Equilibrium
When we calibrate the model we must have equilibrium in therisnge market, in the sense that
single individuals must have rational expectations abloeit {potential partners in the next period.
This expectation must be taken with respect to educatigreréance, asset holdings, and idiosyn-
cratic productivity shockQi%(jp, X5, Kp, Up).. Given his own education, an individual knows the
likelihood of marrying someone with high school and collegkication in the next period. We
keep track of the distribution of single individuals in eaducation group with respect to capital
and experience for each value of the productivity shock atyeage. We start out with an educated
guess for the distribution and then solve the model iteghtiuntil we reach a fixed point. In ad-
dition to the distribution of partners, we must also solveddixed point in the government lump
sum distribution of excess tax revenues.

When we perform the policy experiments we also solve for alfp@nt in terms of the average
earnings in the economy because the tax functions, thel seaarity payments, and the value of
not working are kept as functions of average earnings.

Appendix F. Introducing a Tax System with Norwegian Level and U.S. Progressivity

Here we followGuvenen et al(2013. We want to introduce a new tax functior(y), which
has the same average tax rate as in Norway but where progrgsss defined ir8, is the same as
in the U.S. tax systemy s (y). We must have:

1-7(y2) _, 1-7us(y2) 1-7(2) _ _1-7(0n)
- m =1 1-1ys(y1) - 1-1us(y2) 1-7us(yr) R

for all levels ofy; andy,. Letting the fractionl_l;ji(syzy) be equal to a constam, for all levels ofy,
we can obtain a new tax system with the desired propertiesllasvé:

1-7(y) = Al -7us(y)) = 7(y) = 1 - A+ Atys(y) (F.2)

We must solve foA in the context of the model to obtain the same average takdsvia Norway.

Appendix G. Datafor Alternative Calibration of Government Transfers



Table G.9: Structure of Public Spending by Country

Country Total Public Education Health Pensions Income Sttpp Other Social Total Social “Waste” Transfersto Transfer
Spending to Working Age Public Spending Public Spending Ptber to All
1) ) 3 4 ®) (6) () 8 9) (10) (11)
Austria 51.8 5.6 6.6 12.3 6.1 1.8 62.5 37.5 15.2 23.5
Belgium 49.1 5.9 6.6 8.9 6.7 3.3 64.0 36.0 20.4 25.5
Denmark 53.7 8.3 5.1 5.3 7.8 7.4 63.2 36.8 28.3 25.0
Finland 48.4 6 5.1 7.7 7.3 4.2 62.6 37.4 23.8 22.9
France 51.6 6 7.1 11.8 4.8 4 65.3 34.7 17.0 25.4
Germany 45.1 4.5 8.1 11.2 4.4 2.8 68.8 31.2 16.0 27.9
Greece 46.7 3.4 4.7 10.7 1.9 1.8 48.1 51.9 7.9 17.3
Ireland 31.2 4.3 4.6 3.1 3.9 1.7 56.5 43.5 18.0 28.6
Italy 45.8 4.5 5.8 13.6 25 14 60.7 39.3 8.5 22.5
Luxembourg 37.6 5.4 5.2 7.5 5.7 14 67.2 32.8 18.9 28.3
Netherlands 44.1 5 5 5 6.2 3.6 56.2 43.8 22.2 22.7
Norway 42.3 7.8 4.9 4.8 6.4 5.2 68.8 31.2 27.4 30.0
Portugal 41.6 5.2 6.2 7.9 3.7 1.1 57.9 42.1 11.5 27.4
Spain 39.2 4.3 5.2 8.6 4.6 2.1 63.3 36.7 17.1 24.2
Sweden 55.1 7.2 6.3 7.2 6.9 8.1 64.8 35.2 27.2 24.5
Switzerland 35.6 5.4 5 6.6 4.2 2 65.2 34.8 17.4 29.2
United Kingdom 34.1 4.3 55 5.3 4.3 3.4 66.8 33.2 22.6 28.7
United States1 33.4 4.9 5.9 5.9 1.7 1 58.1 41.9 8.1 32.3

Note: Data is fromAdema et al(2011) and OECD (2011). Columns 2-7 are in percent of the GDP. Cotu@11 are in percent of Total Public Spending (Column 2Ju@a (8) equals
%5))*(6)"(7) -100. Column (9) equals 100 - (8). Column (19 6;’5)(7) -100. Column (11% %2)(4) -100.



Appendix H. Additional Tablesand Figures
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taxation of married couples, for all women. The right paregsithe same for married women only.
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Figure H.8: Share of Married and Divorced Women af@®ent Ages
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Note: This figure shows the fraction of married and divorcexnen by age in the U.S., Italy and Germany.
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Table H.10: Tax-Related Measures by Country (OECD Tax Ces@pp2001)

Country Max. rate Earnings Level Consumptiontax Averagetla Progressivity
for Max Rate income tax wedge
) 2 3 4) ®) (6)
Austria 42.7% 2.2*AE 20.0% 31.4% 0.213
Belgium 67.5% 1.2*AE 21.0% 43.0% 0.291
Denmark 62.9% 1.0*AE 25.0% 42.7% 0.303
Finland 59.1% 2.1*AE 22.0% 32.9% 0.272
France 49.5% 1.8*AE 19.6% 29.5% 0.155
Germany 51.2% 1.5*AE 16.0% 43.4% 0.265
Greece 51.6% 3.8*AE 18.0% 16.5% 0.276
Ireland 48.0% 1.1*AE 21.0% 23.0% 0.273
Italy 45.9% 3.7*AE 20.0% 27.1% 0.174
Luxembourg  50.1% 1.1*AE 15.0% 27.3% 0.268
Netherlands 52.0% 1.4*AE 19.0% 30.5% 0.192
Norway 55.3% 2.4*AE 24.0% 31.4% 0.220
Portugal 46.6% 4.9*AE 17.0% 21.3% 0.193
Spain 48.0% 4.2*AE 16.0% 20.1% 0.229
Sweden 55.5% 1.5*AE 25.0% 32.4% 0.191
Switzerland 49.5% 3.9*AE 7.6% 24.6% 0.110
UK 40.0% 1.3*AE 17.5% 25.5% 0.155
USA 47.4% 9.0*AE 8.4% 24.8% 0.163

Note: U.S. consumption tax data is from Vertex Inc. (2002pludn (2) reports the maximum marginal rate in the country.
Column (3) reports the Earnings level where the maximum makgate becomesfkective. Column (4) reports the consumption

tax rate. Column (5) reports the average labor tax rate patidaverage worker in the country. Column (6) is the pragivéy
wedge for singles between 50% and 200% of AE. AE represeptaige earnings.
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Table H.11: Contribution of Demographic Groups to thé&&ience in Annual Hours Worked with the U.S.

Young Prime-Aged Old
Country Men Women Men Women Men Women
Married Single Married Single Married Single Married Siagl Married Single Married Single
Nordic
Norway 1.6 -5.6 1.9 -0.0 38.6 11.7 21.9 22.7 1.8 0.9 14 3.1
Finland 0.8 -8.4 2.6 -1.7 42.6 141 -9.2 22.1 19.0 5.6 6.1 6.6
Denmark 2.8 -23.1 -1.6 -9.5 50.9 18.4 6.8 29.8 10.8 2.5 5.8 6.4
Sweden 2.9 -0.1 2.6 25 51.5 11.4 -3.8 26.2 6.3 0.9 -2.7 2.4
Central
Austria 0.8 -16.6 11 -9.9 29.3 3.4 37.5 12.4 17.0 2.8 13.6 8.6
Belgium 1.0 3.4 0.0 4.9 23.5 7.5 22.6 12.8 10.0 2.1 7.6 4.4
Netherlands 0.8 -3.1 0.3 -1.1 20.5 3.2 41.0 15.9 7.6 1.8 80 9 4
Germany 1.0 -1.1 11 -1.6 29.5 11.2 28.7 11.7 8.1 1.6 6.2 3.7
Switzerland -0.8 -65.6 -7.9 -64.3 30.2 -23.5  208.6 -3.9 -6.5-8.5 30.2 12.1
France 1.2 4.2 0.7 5.5 23.6 8.3 19.0 13.8 11.4 2.2 6.3 3.9
Luxembourg -0.1 4.0 0.4 5.7 17.6 0.8 37.6 54 12.5 1.7 9.7 4.8
UK 0.6 -19.8 0.3 -11.8 20.2 0.8 43.9 33.1 8.0 2.2 12.5 9.8
South
Spain 0.4 -1.0 0.8 3.5 19.2 9.0 36.5 14.3 4.9 1.0 7.4 4.0
Greece -1.2 -3.5 1.9 7.8 2.2 -3.8 48.2 21.0 5.3 1.3 10.5 10.2
Ireland 1.9 -10.5 0.5 -2.8 19.6 1.9 54.3 16.0 1.6 0.5 10.8 6.1
Italy 1.2 2.4 14 4.8 13.2 6.8 32.3 14.9 8.6 1.6 7.8 4.9
Portugal -0.8 -16.5 -2.7 2.4 40.6 185 11.0 20.4 8.4 2.6 85 7 7.
Mean (weighted): 0.9 -4.2 0.7 0.3 25.5 7.1 30.2 16.0 8.7 18 8 7. 53
Mean (Nordic): 1.9 -9.0 1.4 -2.0 44.9 13.7 5.5 24.8 9.1 2.5 2.7 4.6
Mean Central): 0.8 -2.7 0.4 -0.6 23.8 5.4 33.8 131 10.2 1.8 8.8 5.2
Mean South): 0.6 -4.0 0.7 3.1 17.9 6.5 37.2 16.4 5.8 1.3 8.7 5.9

Note: This table reports additional details regarding tbetigbutions of various demographic groups to th&fedence between aggregate labor supply in the U.S. and troep&am
countries in our sample. Each column captures tfferinces in hours worked by various demographic groups itwheountries, assuming that the composition of the pojmah
these two countries is the same. The data is divided into &bdeaphic groups, according to gender, marital status gaqusing three age groups). All columns in each row add up to

100%.



Table H.12: The Impact of Marriage Stability and Taxatiortloa Intensive and Extensive Margin

Country Exten.sive Margin Intensi.ve Margin
Data Divorce Tax Data Divorce Tax
Nordic countries
Denmark 83.5 99.9 81.3 82.3 100.6 90.9
Finnland 855 1014 103.8 81.3 101.0 894
Norway 80.6 99.6 100.4 81.7 1006 91.9
Sweden 87.4 103.1 95.8 83.7 101.7 921
Mean: 84.3 101.0 95.4 823 101.0 911
Central Europe
Austria 79.4 1005 1014 84.6 100.6 94.0
Belgium 68.4 96.9 88.9 73.9 99.4 90.4
Netherlands 73.5 97.8 103.7 85.4 99.9 92.3
Germany 679 97.3 86.1 71.3 99.7 97.4
Switzerland 91.3 985 99.6 101.3 100.1 100.4
France 72.4 99.1 97.4 75.0 1004 974
Luxembourg 75.9 96.9 99.8 85.1 994 97.4
UK 87.3 985 107.4 945 100.1 95.3
Mean: 77.0 98.2 98.1 83.9 99.9 95.6
Southern Europe
Greece 86.5 94.2 109.9 97.3 98.7 95.3
Ireland 829 97.9 101.0 93.0 100.3 96.9
Italy 720 94.1 106.3 82.3 98.9 92.8
Portugal 87.3 955 103.1 88.9 99.0 98.1
Spain 72.0 96.0 111.7 99.8 99.6 96.1
Mean: 80.1 955 106.4 92.3 99.3 95.9
Mean: 79.6 98.1 99.9 86.0 100.0 94.6
Corr(data, model) 0.705 -0.315 -0.455 0.201

Note: The table reports the impact of Marriage Stability @agation on the intensive and extensive margin. Numbealisd
are hours worked as percentage of U.S. hours.
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Table H.13: Calibration Parameters

Panel A: Parameters Calibrated Outside the Model

Parameter Value Description Target
r 0.011 Risk free interest rate (annual) 3-mnth T-bill mimfkation (1947-2008)
e 1.0o0rl.7 UM(c,nm, ng) = Iog(g) —)(mﬁ:: OECD equivalence scale.
14§
1/1m, 1/ 0.3,0.6 _XflT — Ful{nm} = F¢l{ns} Kimmel and Kniesne(1999
I'(t) Varies Death probabilities NCHS (1991-2001)
Fraction w. some college 0.533 CPS (1999-2001)
Wintra_ed. 0.737 Prob. of intra ed. marriage CPS (1999-2001)
Ko 8260 Savings at age 20 NLSY97
Government budget, Transfers and Social Insurance
T $8400 Income if not working CEX 2000-2001
Y, s $12600, $9680 Social security S.S. Admin. (2000)
) 0.76 Government budget, ES§. Government budget (2000)
Marriage and Divorce
w(t) Varies Prob. of marriage CPS (1999-2001)
7(t) Varies Prob of divorce
Mo 0.126 Share of married 20 year-olds
Taxes
o, 01 0.734,0.112 Tax function, single, ED.1 OECD tax data (2001)
s, 6y, 0" 1.000, 0.786, 0.133 Tax function, married, By2
by, 07" 0.473,-0.014
Te 0.084 Consumption tax Vertex Inc. (2002)
Tk 0.36 Capital tax Trabandt and Uhlig2011)

Y1hsms ¥ 2hsms ¥ 3hsm
Y1cms Y2cms Y3cm
Yihsf, Y2hsf, ¥Y3hst

Yicf, Yact, Y3ct
O hsms O cms O hsf > O cf
Phsms Pems Phsf > Pcf

Wage and Earnings Shock
0.0533, -0.0146, 0.000142Wj,gy, = €onsmyinsmX+yznsnX"+Yshnx’)
0.0721, -0.0209, 0.00021 4wy, = €lroem+Yiamxy2emx+ysem®)
0.0556, -0.0165, 0.000161Wpg; = glronst +7inst xyanss X’ +znsi X’)
0.0714, -0.0204, 0.000185w, = €lroct et X+y2et ¥ yace X)
0.326, 0.337, 0.333, 0.347U = pjgu + €
0.761,0.735,0.717, 0.743¢ ~ N(0, 02

PSID (1968-1997)




Panel B: Parameters Calibrated Endogenously

Parameter Value Description Moment Moment Value
Yohsm -0.656 Whgn = €ronsmtyisnxtynn+yaan®)  Mean male hs-wages 1.006
Yoem -0.393  Wgy, = €0oom*yiomx+yzomx+Y3omx’) Mean male c-wages 1.493
Yonst -1.004 Wt = glronst sy X yansiX) - Mean female hs-wages ~ 0.705
Yocf -0.739 Wy = €0oet +yactxyzer X +yace ) Mean female c-wages 1.043
B 1.002 Discount factor Mean assets 1.200
Fm 0.319 UM(c,nm, ng) = Iog(g) —erl'i:: Male employment rate 0.840
14§

F; 0.021 —Xfri;T — Fol{nm} = F¢l{n¢} Female employmentrate 0.706
Xm 46.48 Male hours 0.328
Xt 12.70 Female hours 0.224

Note: The table reports the values of the calibrated paens@ our model and the target moments from the U.S. data.ryVe t
to use data from 2000 or the year closest to 2000 that we camoffhe reason for this is that for the year 2000, we have data
that can be used to construct divorce and marriage protiebifor all the countries in Western Europe. We also haveltda

for all the countries starting in 2001. Panel A reports theo$g@arameters that are calibrated to direct empirical tenparts
without solving the model. Parameters in Panel B are caédréo match data moments written against them. We use the dat
from the European countries in our sample only to obtain #ienates of tax polynomials and age-specific marriage araick
probabilities, which we use in Secti@in our counterfactual experiments.
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Table H.14: Annual hours and contribution to totaffelience in annual hours by women with and without small
children (age 6 and less)

Panel A: Annual hours worked by women

No small children With small children Share with
Hrs | %(U.S) Hrs | %(U.S) small child, %

Austria 1205.7 100.3 536.5 57.1 31.7
Belgium 890.2 74.0 704.1 74.9 28.6
France 849.4 70.7 599.8 63.8 28.8
Germany 996.3 82.9 349.5 37.2 23.7
Greece 951.6 79.2 690.8 73.5 22.3
Ireland 1215.1 101.1 710.6 75.6 24.1
Italy 824.5 68.6 504.3 53.6 17.6
Luxembourg 1050.4 87.4 642.1 68.3 34.2
Netherlands 1162.3 96.7 396.6 42.2 25.1
Portugal 1046.6 87.1 1135.5 120.8 29.4
Spain 823.0 68.5 584.3 62.1 14.5
UK 1398.7 116.3 534.3 56.8 35.4
United States 1202.2 100.0 880.3 100.0 29.9

Panel B: Contribution of women to the overalfférence in annual hours worked

Women with Women, no Prime-aged Prime-aged

Country Women, total: small children small children  women with women, no
small children small children

Austria 59.5 15.1 44.4 135 30.7
Belgium 52.1 5.0 47.2 3.8 31.0
Spain 66.5 8.3 58.2 7.1 43.4
Greece 97.3 7.0 90.3 4.2 65.7
Ireland 71.1 135 57.6 11.8 46.6
Italy 63.4 8.7 54.7 6.9 37.5
Netherlands 68.5 12.2 56.3 10.6 45.1
Germany 494 12.6 36.8 11.2 29.0
Portugal 52.6 -9.2 61.8 -10.1 45.0
France 42.8 6.1 36.7 4.5 23.1
Luxembourg 64.8 8.6 56.2 7.3 37.3
UK 79.4 26.4 53.0 22.5 47.3

Note: Panel A reports the annual hours worked by women withveithout small children (age 6 and less). Panel B reports the
contribution of women to the overall fiérence in annual hours worked, with respect to the U.S.,iicepé The table contains
only a subset of countries for which E.U. LFS provide infotima on children.
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