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Taxation and Labor Supply of Married Women across Countries: A
Macroeconomic Analysis*

We document contemporaneous differences in the aggregate labor supply of
married couples across 19 OECD countries. We quantify the contribution of
international differences in non-linear labor income taxes and consumption
taxes, as well as male and female wages, to the international differences in
the data. Our model replicates the comparatively small differences of married
men's hours worked very well. Moreover, taxes and wages account for a large
part of the observed substantial differences in married women's labor supply
between the US and Western, Eastern, and Northern Europe, but cannot
explain the low labor supply of married women in Southern Europe.
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1 Introduction

In many OECD countries, demographic changes threaten the solvency of social security systems,
and have created a looming scenario of a shortage of skilled workers. In light of these challenges,
the public debate has shifted attention to a so far somewhat untapped source of labor supply,
namely married women. Indeed, in the nineteen OECD countries in our sample, women work on
average almost 600 hours annually less than men, and married women work 170 hours less than
single women. Apart from being the group with the lowest hours of work, married women are also
the group that displays the largest heterogeneity of hours worked across countries: while married
women work on average around 1,200 hours annually in the Czech Republic, the US, Portugal, and
Scandinavia, married women in Spain, Ireland, the Netherlands and Italy only report 800 hours or

less of market work annually.

One step towards understanding the underlying factors that determine the labor supply of married
women lies in understanding these international differences. The goal of our paper is therefore
twofold. First, we combine different micro data sets to present new facts about the international
aggregate labor supply of married women. Our sample comprises nineteen OECD countries over
the time period 2001 to 2008. Secondly, we analyze to which extent international differences in
taxation and wages can explain the observed differences in the data. To this end, we build a simple
model of labor supply of married households featuring a representative household, and calibrate
it to match the labor supply behavior in the US. Four inputs into the model vary internationally,
namely female and male wages, as well as consumption taxes, and non-linear labor income taxes.
For the latter component, we use OECD tax modules which capture country specific features of
average and marginal income tax rates of married couples in detail. We use this model to quantify
by how much these four inputs can jointly and separately account for the cross-country differences
of aggregate married couples’ labor supply. Last, we analyze the non-linear income tax system in
more detail by differentiating between differences in average tax rates as opposed to marginal tax
rate schedules. We also investigate the degree of joint taxation of married couples in the sample
countries by simulating the labor supply of married households under the assumption of strictly
separate taxation, holding the average tax rate of the household constant. Last, we analyze the

effect of child care costs on the labor supply of married women with preschool children.

Our paper connects to the large literature documenting the increase in labor supply of married
women in the US over the last decades, attributing it e.g. to technological improvement in the
household sector (Greenwood and Seshadri (2002), Greenwood et al. (2005)), changes in the gender
wage gap (e.g. Jones et al. (2003), Albanesi and Olivetti (2009), Knowles (2011)), changes in
the return to experience for women (Olivetti (2006)), or improvements in maternal health and the
introduction of infant formula (Albanesi and Olivetti (2009)). Guner et al. (2012b) and Guner et al.
(2012c¢) focus explicitly on the issue of taxation of married women in the US. In a quantitative model,

they find that going from joint to individual taxation would increase the labor supply of married



women substantially. Some microeconomic studies analyze the effect of tax reforms involving a
transition from joint to individual taxation in a difference-in-differences approach (Crossley and
Jeon (2007), Eissa (1995) and Eissa (1996)), concluding that such a tax reform increases labor
supply of wives of well-earning husbands. Kaygusuz (2010) evaluates the effects of tax reforms
favoring married women in the US with a quantitative model. Last, our paper relates to the
literature on the optimal taxation of married couples (e.g. Boskin and Sheshinski (1983), Apps and
Rees (2007), Kleven et al. (2009)).

Another strand of literature that our paper connects to analyzes international differences in trends
of aggregate hours worked. A series of papers (Prescott (2004), Rogerson (2006), Rogerson (2008),
Rogerson (2009), Ohanian et al. (2008)) have shown that differences in taxation can largely explain
differences in the developments of total hours worked across European countries and the US. This
literature focuses on differences in average marginal tax rates, and primarily explains not the cross-
section across countries at one point in time, but the differences in the time series trends across
countries.! McDaniel (2011) analyzes the cross-section of hours worked across 15 OECD countries
in addition to the time series development. Her dynamic model incorporates home production and
a subsistence level of consumption. She finds that labor income taxes are much more important
than capital income taxes and productivity growth in explaining the different developments of total
hours over time across countries. Ragan (2012) and Wallenius (2012) are two papers that analyze
only the cross-country differences of hours worked; the former incorporates home production, and

the latter puts a particular emphasis on the role of social security programs.

The analysis of married women adds two interesting layers to this literature. First, we document
that cross-country differences are largest for the group of married women, larger than for single
women or married and single men. Secondly, when married women, who are typically secondary
income earners, are analyzed, a more thorough discussion of the tax system is warranted. Micro
studies consistently document a higher labor supply elasticity of secondary income earners, which
underlines the potential role of taxation in explaining the labor supply of married women. Moreover,
the issue of joint vs. separate taxation of married couples, in conjunction with the progressivity of
the tax system, plays a role. Of the countries in our sample, Germany, Portugal, Ireland, and the
US use a system of joint taxation of married couples, and France uses a system of family splitting.?
All the other countries have systems based on individual taxation of couples, which nevertheless

often feature some elements of joint taxation through specific exemptions or alike.

There exist other factors than taxation and gender wage gaps that are likely relevant in explaining
international differences in the labor supply of married women. One obvious candidate is the
supply and the price of child care (see e.g. Attanasio et al. (2008), Bick (2011)). Data on child care

availability and costs are unfortunately scarce. In Section 6, we analyze hours worked of women

'Prescott (2004) calibrates his model to the average hours worked across seven countries and two time periods
and can thus speak about cross-sectional results in addition to time-series results.
2The exact form of joint taxation differs from country to country.



with and without preschool children separately, and use the available data on child care in order

to parameterize the cost of children.

The most closely related paper to ours is Chakraborty et al. (2012). They build a rather comprehen-
sive life-cycle model with income heterogeneity and risk to investigate the cross-country variation
in hours worked of married women. The two input factors that vary internationally in their model
are taxation and exogenous divorce risk.> While our model does not feature the latter, it goes
further in analyzing the former, and adds international variation in wages and gender wage gaps,
as well as in child care cost and availability. In contrast to Chakraborty et al. (2012), all input
factors into our model are set country-specific, and only preference parameters are kept constant

across countries.

The paper is organized as follows. The next section presents the micro data sources, explains the
construction of the relevant data series, and presents our sample selection criteria. Section 3 shows
some facts on the labor supply of married couples. The following section introduces the model, as
well as its parametrization and calibration. Section 5 shows the results of the model, quantifies
to which degree international differences in taxation and wages can explain differences in hours
worked, and investigates the relative role of the various model inputs. Section 6 analyzes the effect
of children, and Section 7 introduces heterogeneity into the model. Section 8 discusses results from

a series of robustness checks, before the last section concludes.

2 Micro Data

2.1 Data Sets

We work with three different micro data sets to construct hours worked, namely the European

Labor Force Survey, the Current Population Survey, and the German Microcensus.

2.1.1 European Labor Force Survey

The European Labor Force Survey (ELFS) is a collection of annual labor force surveys from different
European countries, with the explicit goal to make them comparable across countries.* The ELFS
covers Belgium, Denmark, France, Greece, Italy, Ireland, the Netherlands, and the UK from 1983
on, Portugal and Spain starting in 1986, Austria, Finland, Norway, and Sweden starting in 1995,
Hungary starting in 1996, and the Czech Republic and Poland starting in 1997.> The sample size of

the ELFS varies across countries but also within a country over time, but is always of considerable

3Differences in divorce legislation and alimony regulations across countries are however not taken into account.

4We use the yearly surveys, since the quarterly ones do not provide information on marital status and education.

5The ELFS covers even more transition countries, which we however exclude from the analysis because of data
limitations along other dimensions.



magnitude.® The weeks used as reference week in the survey vary from country to country and
year to year, mostly covering a period of between 1 and 12 weeks in the first half of the year up to
the year 2004, and the entire year from 2005 on.” Appendix A.1 describes some data modifications
that we have to apply to specific years and countries of the ELFS.

2.1.2 Current Population Survey

For the US, we use the Current Population Survey (CPS), which is a monthly survey of around
60,000 households. Specifically, we work with the CPS Merged Outgoing Rotation Groups data
provided by the National Bureau of Economic Research.® This data set includes only those inter-
views in which the households are asked about actual and usual hours worked, namely the fourth
and eighth interview of every household. The data cover the entire year, with the reference week
always including the 12th of a month, and comprise individual data for about 300,000 individuals

per year.

2.1.3 German Microcensus

The German Microcensus covers a one percent random sample of the population of Germany and
is an administrative survey. Participation is mandatory. We use the scientific use files, which are a
70 percent random subsample of the original sample. This leaves us with a sample size of between
400,000 and 500,000 individuals per year. Until 2004, the Microcensus is carried out in the last
week without a public holiday in April or the first week without a public holiday in May, and from

2005 on continuously over the year. East Germans are included in the sample from 1991 onwards.”

2.2 Calculation of Average Hours Worked per Person

For each individual, we have information on four key variables: usual hours worked in the main
job during a working week, actual hours worked in the main job during a specific reference week,
actual hours worked in additional jobs during the reference week, and reasons why the individual

worked less hours than usual in the reference week.10

The main challenge in generating average annual hours worked per person lies in the fact that the

reference weeks are not spread representatively across the entire year. This is especially a concern

5The minimum annual sample size is 15,400 for Denmark, a country with roughly 5.5 million inhabitants, in 2004.

"The two exceptions are Finland and the UK, where the entire year is covered from 2003 and 2008 on, respectively.

8 All information on these data files can be found on http://www.nber.org/data/morg.html.

9From 2002 on, data from the German Microcensus are used also as input into the European Labor Force Survey,
but before 2002 Germany is missing from the anonymized ELFS available to researchers.

0For the CPS, we have usual hours worked in the main job and actual hours worked in all jobs in the reference
week, i.e. we cannot distinguish between overtime work in the main job and actual hours worked in any additional
job in the reference week. Furthermore, for those reporting positive actual hours but less than usual the “reason”
question is only asked to those working usually at least 35 hours.
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for vacation days and public holidays, which show systematic seasonal patterns. The reference
weeks mostly exclude typical vacation periods and weeks with major holidays, which might lead
to an overestimation of total hours worked. Therefore, we use external data sources to account for
vacation days and public holidays.!' The main disadvantage that comes with using external data
sources is that we cannot account for heterogeneity in the population when it comes to vacation

days.

To generate annual hours worked per person, we first construct individual weekly hours worked by
adding actual hours worked in the reference week in all jobs.'? To make the data comparable across
countries, we cap the sum of usual or actual hours worked in all jobs at 80, which is the largest
possible value for usual or actual hours worked in the main job in the ELFS.'3 For individuals who
report having worked less hours than usual in the reference week due to vacation or public holidays,
we use usual hours worked instead of actual hours worked. We then multiply these weekly hours
worked by 52 minus the number of vacation days and public holidays in the respective country and
year divided by 5, i.e. expressed in weeks, before taking averages over all individuals and dividing

by the number of observations.

2.3 Sample Selection

We include individuals aged 25 to 54 in the analysis. Since we are mainly interested in the role of
taxation in explaining international differences in hours worked of married females, we focus on the
core age group and avoid discussing international differences in the education systems, degrees of
youth unemployment, and early retirement programs.'® We concentrate on the sample period 2001
to 2008. We use a sample period of more than one year and do not further analyze the time series
in order to avoid that cross-country differences might be driven by uncorrelated business cycles.

The choice of the exact sample period is driven by the availability of the OECD tax modules. Last,

' All sources for the external data are given in Appendix A.2.

121f actual hours worked are not available, they are replaced with 0 if the individual reports not having worked
in the reference week, and otherwise the observation is dropped. This leads to an elimination of 2.2 percent of the
observations for the US, but less than 0.7 percent for the European countries.

13The ELFS does allow for another 80 actual hours of work in additional jobs, while the largest possible value in the
CPS for actual hours worked in all jobs is 99 hours per week. Cutting actual hours worked in all jobs at 80 maximizes
the comparability across countries. For the European countries, the difference between capped and uncapped hours
is mostly below 0.1%, peaking at 0.11% for Finland and Norway. The impact on US hours worked is slightly larger
with an average across years of 0.17%. Thus, capping the data does not have a large impact on the overall average
of hours worked.

4Tn a companion paper (work in progress), we construct hours worked for all individuals aged 15 to 64, and
compare average hours worked generated from our micro data sets to the data series provided by the OECD and
the Conference Board. Overall, we fit the macro data quite well: in 29 out of 38 cases (38 cases since we have 19
countries and compare for each country our generated data to data from both the OECD and the Conference Board),
the deviations amount to less than 10 percent, and in 21 out of the 38 cases to less than 5 percent. The largest
deviations come from Italy and Hungary.

15Wallenius (2012) analyzes the labor supply effects of international differences in social security programs. She finds
that effects of social security programs arise almost exclusively through the extensive margin, i.e. the working hours
of the core working age population are basically unaffected by international differences in social security programs.



Table 1: Average Annual Hours Worked by Gender and Marital Status (Ages 25-54)

Men ‘Women
Country Married Single Married Single
Austria 1841.6 1638.1 962.6 1268.3
Belgium 1632.6 1413.3 894.1 1155.9
Czech Repbulic 1882.1 1621.7 1298.8 1287.7
Denmark 1685.1 1417.2 1213.7 1114.3
Finland 1694.0 1399.6 1281.0 1189.3
France 1615.1 1366.8 994.8 1087.2
Germany 1682.0 1401.3 826.2 1257.0
Greece 1923.4 1633.2 937.7 1243.2
Hungary 1534.2 1334.8 1127.9 1214.7
Ireland 1793.2 1544.2 767.9 1258.1
ITtaly 1667.7 1326.6 724.8 996.5
Netherlands 1793.5 1640.5 756.9 1196.7
Norway 1645.4 1444.1 1099.7 1097.7
Poland 1670.4 1267.0 1135.2 1168.4
Portugal 1754.0 1351.5 1190.8 1263.1
Spain 1737.6 1401.9 793.5 1179.3
Sweden 1626.3 1460.7 1174.2 1134.8
United Kingdom 1814.6 1541.7 987.9 1158.2
United States 1917.8 1555.3 1251.5 1423.8
Mean 1782.1 1461.0 1022.1 1194.4
Standard Deviation | 109.5 1177 191.1 95.1

we focus on married couples. Marriage is defined in the ELFS to capture whether a couple qualifies

for joint taxation.'6

3 Hours Worked of Married Women

On average over the nineteen sample countries and the period 2001 to 2008, married men aged
25 to b4 work around 700 hours more than married women in the same age group, see Table
1. Single women work 170 hours more than married women, and single men 270 hours less than
married men.!” While married women are thus clearly the group with the lowest hours worked,
they exhibit the largest standard deviation across countries: in fact, the standard deviation of
hours worked of married women is more than 60 percent higher than the ones of the other three

demographic groups, while the coefficient of variation is even more than twice as large. Married

16This is relevant for a few countries like the Netherlands that differentiate between civil union and marriage.
17"The difference in hours worked between single and married women persists regardless of the presence or absence
of children or preschool children, but is smaller for women with children than for women without children.
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Figure 1: Average Annual Hours Worked of Married Women and Men (Ages 25-54)
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women on average contribute 25 percent of total hours worked, but account for 36 percent of the
variance of total hours worked across countries. Moreover, the international correlation of hours
worked of married men with the one of single men or single women is 0.79 and 0.65, respectively,
while the correlation with hours worked of married women amounts only to 0.01. Thus, there is
clearly something special about married women, and married women are an interesting group to

look at if one wants to understand international differences of hours worked.

Since from now on we focus on married couples, the issue of selection into marriage arises. While
we do not model this selection, we report in Figure A.1 in the Appendix the fraction of women
in the core age group who are married. It amounts on average to 64 percent, with a standard
deviation of 0.07. The extremes are Sweden with 48 percent of women being married, and Poland
with 78 percent. For the majority of countries, the fraction of married women lies between 60 and

70 percent.

Figure 1 shows average hours worked of married men and women aged 25 to 54 over the period 2001
to 2008 for all nineteen countries in our sample in a bar chart, ordering the countries according to
female hours worked. Hours worked of married men are highest in Greece, followed closely by the
US and the Czech Republic. At the lower end of the sample are Sweden, France, and Hungary.
Hungarian married men work 380 hours less than, or only 80 percent of, US married men. There is
no clear pattern in terms of married men’s hours worked among Western, Southern, Eastern, and

Northern European countries.
For married women, hours worked are highest in the Czech Republic, followed by Finland and the
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US, while at the lower end are Spain, Ireland, the Netherlands, and Italy. Northern and Eastern
Furopean countries all feature relatively high working hours, while Western European and Southern
European countries are mostly located in the lower half of the sample, the exception being Portugal.
The differences in hours worked of married women are much larger than for married men. Italian
married women, i.e. women in the country exhibiting the lowest hours, work 530 hours less than,

or only 58 percent of, US married women.

4 Model

4.1 A Simple Model of Labor Supply

We build a simple static model featuring a representative married couple whose members jointly
maximize the utility of the household by determining male and female labor supply.'® The house-
hold faces two types of taxes, namely a consumption tax and a non-linear labor income tax. The
government balances the budget by redistributing the taxes in the form of lump-sum transfers,

which the household takes as exogenous.

The household maximizes

1 1+

hi:% hf g
max { In ¢ — ayy, T —ay T (1)

hrruhf 1+¢7m 1—‘—@

subject to
1

=— h hy— h h, k T 2
C= A 7y [Wmhm + wghy = ni(wnlim, wihy, k)] + (2)

where ¢ represents household consumption, {wy, hy} wages and hours by the husband (¢ = m) and
the wife (g = f), and k the number of children. 7. is the proportional consumption tax, 7; the labor
income taxes as a non-linear function of the husband’s and wife’s labor incomes and the number of

children, and T is the lump-sum transfer by the government.

The utility function is inspired by the one used by Guner et al. (2012b).!? As in there and usual in
the literature explaining aggregate hours differences between Europe and the US - even with agents

with heterogenous education choices as in Guvenen et al. (2011) -, consumption and labor supply

'8 This is similar to Kaygusuz (2010) who however allows for income heterogeneity. Prescott (2004) and Ohanian
et al. (2008) obtain their hours predictions from the static first-order condition of the standard neo-classical growth
model, taking the consumption-output ratio as the forward-looking component directly from the data. McDaniel
(2011) solves also the intertemporal first-order condition.

19As in Heathcote et al. (2010) and Jones et al. (2003), we do not explicitly model an extensive margin. We abstract
from fixed cost of working given the lack of heterogeneity and allow for gender-specific preference heterogeneity,
whereas Guner et al. (2012b) impose on women with small children a fixed time cost which increases their marginal
disutility of work.



are assumed to be separable, and utility from consumption is logarithmic. a captures the relative
weight on the disutility of work, and ¢ determines the curvature of this disutility. Both parameters
are gender-specific and thus potentially differ for men and for women. Preference differences by
gender can capture effects like differential impact of children on the labor supply of men and

Women.QO’m

4.2 Model Inputs

As inputs into the model, we need country-specific information on male hourly wages, female hourly
wages, non-linear labor income taxes, and consumption taxes. Last, we calibrate the four preference
parameters in the utility function. When used in the model, wages and taxes are converted into
2005 US-Dollars, using PPP-adjusted exchange rates.

4.2.1 Hourly Wages

To calculate hourly wages, we have to divide earnings by hours. Unfortunately, the ELFS does not
provide earnings data, and the German Microcensus only net data. Therefore, for the European
countries we use average gross full-time earnings by gender provided by Eurostat (see Appendix
A.3 for a detailed description).?? For the US, we calculate the equivalent statistic from the CPS.
Specifically, we define full-time workers as usually working 35 hours or more. We then take weekly
earnings from the CPS for this group and multiply by 52.2% Last, we divide the gross full-time
earnings by full-time hours by gender. To construct full-time hours by gender, we focus again on
individuals reporting usual hours of 35 or more in the main job, and then multiply usual hours
worked in the main job by 52 minus weeks of vacation and public holidays, before averaging over all
individuals.?* In a robustness check in Section 8, we show that our results are robust to alternative

data on earnings coming from the OECD.

Olivetti and Petrongolo (2008) analyze the effect of self-selection into employment on estimated
gender wage gaps. Full-time working women are a positively self-selected group to a larger extent

than full-time working men, leading to a potential underestimation of the gender wage gap. This

2With the gender wage gap alone, we cannot explain the hours worked difference of 670 hours between married
men and women in the US, our baseline country.

21'We solve the model numerically, allowing men to choose from an hours grid ranging from 0 to 3000 annual hours,
with a step size of 10 hours for the range from 1200 to 2200 hours. The grid for female hours worked also ranges from
0 to 3000 hours, with a step size of 10 hours between 500 and 1500 hours. Outside these ranges, step sizes amount
to 50 hours.

22Eurostat does not provide any data for Italy and Norway. For Italy, we use the Structure of Earnings Survey
(Struttura delle retribuzioni), and for Norway data from Statistics Norway.

23Weekly earnings are capped at 2884 nominal US Dollar in the CPS, potentially leading to an underestimation of
the true average full-time earnings for the US. However, only 2.3% of male and 0.07% of female weekly earnings are
capped.

24Full-time earnings refer to the main job, and thus we take hours in the main job accordingly. Actual hours worked
in the main job are not available for the US, and for consistency purposes we thus work with usual hours worked in
the main job for the calculation of the hourly wages.



positive self-selection effect is weaker in countries where a large part of the women work full-time,
additionally introducing cross-country variation in this bias. We apply a country-specific correction
parameter, taken as the simple average over the different estimated ones in Olivetti and Petrongolo

(2008), to the female wages in order to correct for this bias.?’

4.2.2 Non-Linear Labor Income Taxes and Consumption Taxes

The non-linear labor income tax system is captured by the OECD Taxing Wages tax modules.
The OECD tax codes calculate annual household net income based on the respective country’s and
year’s tax laws, taking income taxes plus employees’ social security contributions, as well as cash
benefits into account. Tax modules are available online from the year 2001 on. Using these codes,
we can assign an annual net household income to each combination of male and female annual
earnings. We calculate the exact values for an earnings grid with 101 steps for men, ranging from
0 earnings to four times the average annual earnings in the country, and for an earnings grid with
201 steps for women, ranging from 0 earnings to three times the average annual earnings in the
country.26 We then linearly interpolate in two dimensions to assign a net annual household income
to each possible annual hours choice of husband and wife. One additional input into the tax codes
are the number of children. From the micro data, we calculate the percentage of married couples

with 0, 1, 2, 3, or 4+ children,?” and use these to construct a weighted average of net incomes.

For consumption taxes, we use data on value added taxes, averaging for the US across states. In
a robustness check in Section 8, we use the consumption taxes provided by McDaniel (2012), who
calculates consumption tax rates from NIPA data, and results are robust. Comparing these data
to value added taxes, the largest deviations arise for Sweden and Denmark, where excise taxes play

a relatively large role.?®

Table 2 summarizes the model inputs. We group the countries according to geographic location
into Scandinavian countries, and Western, Southern, and Eastern European countries. Clearly, it is
impossible to summarize the complex labor income tax systems in a few numbers. Columns 1 and
2 show two possible measures that reflect two aspects of the labor income tax schedule: column

1 (11(0)) shows the country-specific average tax rate evaluated at the country-specific mean male

25The smallest adjustment is made in the Scandinavian countries and the US (0.97 to 0.99) and the largest in the
Southern European countries and France (0.93 to 0.95). Olivetti and Petrongolo (2008) calculate the adjustment
factor based on data from 1994 to 2001. They do not analyze Norway, Sweden, and the Eastern European countries.
Therefore, we set the adjustment factor to 1 for these countries. Given the relatively high participation of women in
the labor market in these countries, the bias should indeed not be large.

26For women, we thus put in as many steps as the OECD taxing wages module allows. To give a specific example,
for the US for the year 2005 the difference between two annual earning levels for men amounts to 2297 US-Dollars
and for women to 689 US-Dollars.

2TFor Denmark, we use these percentages from the year 1992, and for Norway from 1995, the latest survey years
respectively containing information on children. Sweden provides no information on children at all. We therefore use
the Finnish data on children, which is available from 2003 on, also for Sweden.

28For Sweden, consumption taxes are 8.1 percentage points higher than the VAT rate, and for Denmark 6.9
percentage points.

10



Table 2: Model Inputs

Country 71(0) Tl’(h?S) Tec Wm ;%
Denmark 37.4 47.9 25.0 24.5 84.8
Finland 33.3 26.7 22.0 18.0 83.5
Norway 26.0 29.6 24 .4 23.7 90.0
Sweden 31.0 28.7 25.0 20.1 84.2
Mean 31.9 33.8 24.1 21.6 85.0
Austria 32.7 22.7 20.0 24.2 65.9
Belgium 31.0 47.9 21.0 22.3 84.9
France 22.4 32.3 19.6 18.2 81.0
Ireland 13.6 18.1 21.0 19.8 76.9
Germany 31.3 49.6 16.4 25.3 76.7
Netherlands 28.6 33.9 19.0 24.2 74.9
United Kingdom 25.9 19.5 17.5 24.8 4.7
Mean 26.5 32.0 19.2 22.7 76.4
Czech Republic 21.5 23.2 20.7 8.1 75.8
Hungary 32.3 244 23.6 7.8 83.8
Poland 28.6 32.5 22.0 7.8 88.3
Mean 27.5 26.7 22.1 7.9 82.6
Spain 15.6 18.9 16.0 15.3 77.1
Greece 20.9 16.0 18.3 12.8 73.7
Ttaly 25.6 28.7 20.0 18.1 87.4
Portugal 17.4 21.3 19.0 11.2 73.1
Mean 19.9 21.2 18.3 14.4 77.8
United States 21.1 29.1 4.8 21.7 80.7

Note: 7;(0) is the country-specific average tax rate evaluated at the average country-
specific annual hours worked by married men, assuming the wife does not work.
Tl/(hgs) is the average marginal tax rate if the wife starts working and works the
average hours of US married women, i.e. [1i(Wmhm, wrh®) — 71(wWmhm, 0)]/[wrh{*].
Both tax rates are calculated for couples without children. Male hourly wages (wm )
are given in 2005 real, PPP adjusted US Dollars.

annual income (w$h<), assuming that the woman does not work, and thus gives one of many
possible measures of an average tax rate. Column 2 (Tl/(h]qs )) shows the average marginal tax rate
if the woman starts working and works the mean hours of US married women, thereby capturing one

possible measure of progressivity.? The US average tax rate as calculated in column 1 amounts to

2We define this average marginal tax rate as [ (wmhm,wfhgs) -7 (wmhm,O)}/[wfh?S]. Both tax rates are
calculated for couples without children, as the latter decrease 7;(0) via tax credits etc., but hardly affect Tl/(hfcjs).
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19.9%, whereas the corresponding Danish married couple would have to pay an average tax rate of
37.4%, and the Irish couple a tax rate of only 13.6%. The average tax rates are lowest in Southern
Europe and the US, followed by Western and Eastern Europe, and highest in Scandinavia. The
measure of progressivity shown in column 2 amounts to 29.1% in the US, peaking at 49.6% in
Germany, a country with high progressivity and joint taxation of married couples. This measure is
again on average lowest in Southern Europe, followed by Eastern Europe and the US, and highest
in Scandinavia and Western Europe. The differences in the consumption taxes between the US and
Furope are large, in particular for the Scandinavian countries. Male hourly wages are on average
similar in the US, Scandinavia, and Western Europe, but smaller in Southern Europe and smallest
in Eastern Europe. The gender wage gap is least favorable for women in Western Europe, followed

by Southern Europe, the US, and Eastern Europe, with the lowest gender wage gap in Scandinavia.

4.2.3 Calibration of Preference Parameters

The four preference parameters to be calibrated in the model are the parameters ., oy, ¢, and
¢, which refer to the relative weight on the disutility of work and its curvature, separately for
men and women. We calibrate these parameters to match average hours worked in the US over
the time period 2001 to 2008 for both married men and women, as well as an uncompensated wage
elasticity of 0.79 for women, which is the median value for women given in the survey article by
Blundell and MaCurdy (1999), and an uncompensated wage elasticity of 0.2 for men.3Y With these
targets, we calibrate o, = 1.77, ay = 1.03, ¢, = 0.48, and ¢y = 1.43. The calibrated curvature

parameter on the disutility of work is much higher for women than for men.?! On the other hand,

[0

the implied disutility weight on hours worked <1+1>is similar for both men (0.57) and women
s

(0.61). We match all four targets almost perfectly.3?

4.3 Time-Series Performance of the Model

While the goal of the paper is to use the model to evaluate in how far differences in taxes and
wages can explain cross-country differences in hours worked of married women (and men), we can
evaluate the predictive power of the model also by analyzing its performance in replicating the US

time series of hours worked of married couples. To do that, we generate the US-specific model

39Typical estimates of the uncompensated wage elasticity for men range around negative values to 0.2, so our value
is on the upper side of the estimates. However, both Keane (2011) and Chetty (2012) argue that these estimates
likely underestimate the true elasticity, due to optimization frictions and the failure of most studies to account for
returns to work experience. In Section 8, we show a robustness check in which we target a male elasticity of 0.1.
The cross-country fit of hours worked of married men deteriorates somewhat, but the fit for married women remains
almost unchanged.

31Note that in a dynamic context, the parameter ¢ would correspond to the Frisch elasticity, and the value for
men falls in the typically estimated range. This interpretation has to be taken with caution as we are explicitly not
targeting the Frisch elasticity, but an uncompensated wage elasticity, given the static setup of our model.

32Male hours worked in the model are 1252, compared to 1251 in the data, female hours 1917 compared to 1918,
and the elasticity in the model is 0.192 and 0.785 for men and women, respectively.
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Figure 2: Time-Series Predictions for the US
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inputs back to the year 1979 and plug them into the model, keeping the preference parameter
values fixed.?? As Figure 2 shows, the model correctly predicts hardly any change in hours worked
of married men over the period of three decades. For married women, the model accounts for 2/3 of
the increase in hours worked between 1979 and 2008, indicating that women worked 18 percent less
in the late 70s/early 80s than in the 2000s, while in fact they worked 27 percent less. The increase
in the 1980s, when several tax reforms favored married women (see Kaygusuz (2010)), is captured
correctly by the model, but the model underpredicts the increase in hours worked in the 1990s.
This is in line with estimates by Guner et al. (2012a), who show that average tax functions in
the US changed dramatically between 1980 and 1989, but remained almost constant between 1989
and 2000. Moreover, the wage gap decreased significantly until 1993, but only slightly afterwards.
In Section 5.2, we compare the time series prediction of our model to a model with linear taxes,
underlining the importance of the modeling of non-linearities in the taxation of married couples.

Overall, our model performs quite well in explaining the US time series of hours worked.

5 Results

Keeping the preference parameters fixed across countries, we use country-specific inputs of taxes

and wages in order to obtain predicted hours worked of married couples across countries. We

33For the labor income taxes in the US, we can use the NBER TaxSim module, which goes back to the 70s. As in
the OECD TaxBen module we use the state tax of Michigan and the city tax of Detroit.
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first present the cross-sectional predictions of hours worked of married men, before we move to
the core result of hours worked of married women. Using the US as the benchmark country, we
always compare deviations from US hours in model and data. Next, we compare our results to
predictions from a model with linear taxes, as e.g. in Ohanian et al. (2008) and McDaniel (2011).
In a decomposition analysis, we evaluate the relative importance of wages and taxes in explaining
the cross-country variations of married women’s hours worked. Last, we further analyze the effects
of labor income taxes by decomposing them into differences in average tax rates and differences in

marginal tax rate schedules.

5.1 Hours Worked in Model and Data

Table 3 shows in the first column the percentage difference in married men’s hours worked between
the respective country and the US in the data, and in the second column the model predicted
percentage difference. Within each geographic group, we order the countries according to the

percentage difference to hours worked in the US.

Differences in taxation and wages explain the cross-country variation in married men’s hours worked
very well. While married men in Scandinavia work 13 percent less than married men in the US in the
data, the model predicts on average a difference of minus 12 percent. For Western Europe, the model
also achieves an almost perfect fit on average, and predicts 8 percent lower hours worked, compared
to 9 percent lower hours in the data. For Southern Europe, the model slightly underpredicts the
difference in hours worked to the US, while for Eastern Europe the model on average achieves a
perfect fit. Focusing on individual countries, for 14 countries the differences between prediction
and data amount to 5 percentage points or less, and for 9 countries even to 3 percentage points or
less. France is the country with the largest difference between model and data, amounting to 12

percentage points.

We now turn to our main results of interest, namely predicted hours worked of married women, in
Table 4. Scandinavian married women work on average 5 percent less than US ones in the data,
while the model, based on the differences in taxes and wages only, generates a difference of minus 16
percent. This overprediction of the difference is mostly driven by Denmark and Finland, where the
model generates a difference of minus 25 and minus 12 percent respectively, but the true differences
are only minus 3 and plus 3 percent. Sweden and in particular Norway are predicted fairly well.
Ragan (2012), Rogerson (2007) and Olovsson (2009) show that modelling home production helps
in generating the high average hours worked of the entire population in Scandinavia. Two further
features are particularly important here: first, many transfers rely on the working status of the
individual, rather than being simple lump-sum transfer, and secondly, many transfers come in the
form of subsidized goods in the service sector (especially subsidized child care). Adding these
extensions to the basic model would give additional incentives for the individual to work and

enjoy these transfers. Indeed, adding child care costs to the model as done in Section 6 increases
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Table 3: Male Hours Worked Differences Relative to the US

Country Data Model
Finland —0.12 —0.13
Denmark —0.12 —0.14
Norway —0.14 —0.11
Sweden —0.15 —0.11
Mean -0.13 -0.12
Austria —0.04 —0.11
United Kingdom —0.05 —0.03
Netherlands —0.06 —0.10
Ireland —0.07 —0.03
Germany —-0.12 —0.11
Belgium —0.15 —0.16
France —0.16 —0.04
Mean -0.09 -0.08
Czech Republic —0.02 —0.04
Poland —0.13 —0.08
Hungary —0.20 —0.23
Mean -0.12 -0.12
Greece 0.00 —0.06
Portugal —0.09 —0.04
Spain —0.09 —0.03
Italy —0.13 —-0.10
Mean -0.08 -0.06

the predicted relative hours worked in Scandinavia, but unfortunately we do not have data on
the presence of children in the household for the Scandinavian countries, and thus cannot match

specifically hours of women with preschool children.

For Western Europe differences in taxation and wages explain three quarters of the observed large
difference in married women’s hours worked of minus 29 percent in the data. The fit is best for
Belgium, Germany, and the UK, where the deviations between model and data difference to the
US amount to less than 5 percentage points. This excellent fit is quite remarkable, given that
married women work 360, 430, and 270 hours less, respectively, in these three countries than in the

US. Only for the Netherlands and Ireland, where married women work 39 percent and 38 percent,
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Table 4: Female Hours Worked Differences Relative to the US

Country Data Model
Finland 0.03 —0.12
Denmark —0.03 —0.25
Sweden —0.06 —0.15
Norway —-0.12 —0.11
Mean -0.05 -0.16
France —0.20 —0.12
United Kingdom —0.21 —0.18
Austria —0.23 —0.15
Belgium —0.28 —0.31
Germany —0.34 —-0.35
Ireland —0.38 —0.16
Netherlands —0.39 -0.19
Mean -0.29 -0.21
Czech Republic 0.04 —0.15
Poland —0.09 —0.10
Hungary —0.10 —0.10
Mean -0.05 -0.12
Portugal —0.05 —0.23
Greece —0.25 0.03
Spain —0.37 —0.04
Italy —0.42 -0.12
Mean -0.27 -0.09

respectively, less than in the US, can the model explain only half of the difference.

For Eastern Europe, differences in taxes and wages generate too low hours relative to the US, i.e.
differences are overpredicted. This is however entirely driven by the Czech Republic: for Poland

and Hungary, the model generates a perfect fit in predicted hours worked differences.

Differences in taxes and wages cannot explain married women’s hours worked for Southern European
countries as compared to the US. Portuguese married women work only 5 percent less hours than
US ones, while the model predicts minus 23 percent. For Greece and Spain the difficulty goes in the
opposite direction: in the data, married women work 25 and 37 percent less than in the US, while

the model predicts a difference of plus 3 percent, or only minus 4, respectively. Thus, there are
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clearly some effects at work in Southern Europe which go beyond taxes and wages. The predictive
power for Italy is lower than for Western Europe, but still amounts to 30 percent. Chakraborty
et al. (2012) attribute the low female hours worked in Southern Europe to the low divorce risk;
in addition, there might be other cultural factors at play that are correlated with divorce risk.
Moreover, in all Southern European countries part-time work plays a relatively minor role in the
data. If the decision of how much to work is restricted to being basically a decision between
working full-time or not to work at all, it could be that relatively small differences in incentives
lead to relatively large differences in outcomes, as e.g. observed between Portugal, where married

women work almost 1200 hours, and Spain, where they work less than 800 hours.?*

Thus, we conclude that differences in taxes and wages are able to explain three quarters of the
large hours worked differences between Western Europe and the US. For Scandinavia and Eastern
Europe, differences in taxes and wages overpredict hours worked differences relative to the US, but
still generate a decent fit. For Southern Europe, however, differences in taxes and wages cannot
explain the observed low hours worked in Spain, Greece, and Italy, and the high hours worked in

Portugal.

5.2 Actual Taxes vs. Linear Taxes

One major novelty of our study is that we use actual tax systems as model inputs. To understand
how important this is, we compare our results to results from a model where simple linear taxes
are used as inputs. Specifically, we use the linear tax rates calculated by Ohanian et al. (2008).3°
We recalibrate the model in order to still match the four moments. For simplicity, we report from
now onwards directly the hours worked differences of married women for the four country groups

and provide the detailed tables with all countries in the Appendix.36

As Table 5 shows, the predicted hours worked are on average lower in the model with linear taxes
than in the model that uses actual taxes as input. This worsens the fit for Scandinavia and Eastern
Europe, but somewhat improves the fit for Southern Europe. For Western Europe, the average
fit is somewhat better with linear taxes, but this result holds only on average; as Table A.1l in
the Appendix shows, the mean absolute deviation between model and data is exactly the same for
Western Europe under both models. Thus, overall the model with actual taxes performs better

than the model with linear taxes.

The lower hours worked in the model with linear taxes than in the model with actual taxes are

34The difference between married women’s hours worked in Portugal and Spain cannot be explained by differences
in divorce risk in the model by Chakraborty et al. (2012).

35Prescott (2004) and McDaniel (2011) multiply these average tax rates by a factor of 1.6 in order to convert them
into average marginal tax rates.

36Table A.1 in the Appendix shows the results with linear taxes for each country for women, and Table A.2 for
men. For married men, our model predicts hours worked slightly better than the model with linear taxes, but the
differences are relatively small. This shows that for married men average tax rates seem to be a decent approximation
of actual tax rates.
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Table 5: Actual vs. Linear Taxes: Women

Country Data Actual Taxes Linear Taxes
Scandinavia —0.05 —0.16 -0.23
Western Europe —0.29 —0.21 —0.28
Eastern Europe —0.05 —0.12 —0.21
Southern Europe —0.27 —0.09 —0.22

The country-specific results are shown in Table A.1 in the Appendix.

Figure 3: Time-Series Predictions for the US: Linear Taxes
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the result of two forces. First, since married women work significantly less hours than the average
person, and since tax systems in all countries exhibit some degree of progressivity, linear taxes
are not a good approximation for the actual taxes faced by married women and are in fact too
high. Secondly, this effect is reversed in countries with joint taxation of married couples, which
increases the effective marginal tax rate of secondary income earners compared to the case of
separate taxation. Since the US exhibits joint taxation, for US married women linear tax rates
would actually be more favorable than the actual tax rates, and therefore our re-calibration leads
to a higher disutility of work for women in order to still match the US hours worked of married
women.?” This further reduces hours worked of married women. Note that Germany is the only

country that exhibits significantly higher hours worked in the model with linear taxes than in the

3"The calibrated parameter values for women are ay = 1.12, ¢5 = 1.52, instead of ay = 1.03, ¢y = 1.43 in the
baseline calibration.
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Table 6: Decomposing Female Hours Worked Differences Relative to the US

Country Data Model ' Te T+ Te ;U—n’;
Scandinavia —0.05 —-0.15 —0.14 -0.15 —0.26 0.12
Western Europe —0.29 —-0.19 —0.15 —0.12 —0.22 0.03
Eastern Europe —0.05 —0.12 —0.08 —-0.14 —-0.19 0.09
Southern Europe —0.27 —0.10 0.00 —0.11 —0.11 0.03

Note: Male hours are fixed at country-specific means. For the decomposition (columns 3 to 6) one model input is set
country-specific at once and the rest are left unchanged at their US values. The country-specific results are shown
in Table A.3 in the Appendix.

model with actual taxes; this is the country that combines joint taxation with a high degree of

progressivity.

We also compare the US time-series prediction of the model with actual taxes to the one of the
model with linear taxes in Figure 3. As one can see, the model with linear taxes only accounts for
one third of the increase in hours worked of married women since the late 1970s, and specifically
does not capture the effects of the tax reforms in the 1980s that increased incentives to work for
married women. Overall, we conclude that if one wants to explain hours worked of married women,

it is important to take the non-linearities of the tax schedule into account.

5.3 Decomposition Analysis

To understand the relative importance of wages and taxes in explaining the cross-country differ-
ences, we simulate the model setting only one input factor country-specific and leaving all other
input factors at the respective US level.?® We fix male hours worked exogenously at the respective
empirically observed country-specific level in this decomposition analysis and denote the implied
male income with yg. This makes the interpretation of the decomposition results for women more
straightforward.?® The second column in Table 6 shows the predicted percentage difference be-
tween married women’s hours worked in the respective country group and the US for the model
with exogenous male labor supply when all four factors are set country-specific. The results are
very similar to the ones presented in Table 4, since male hours worked are very well predicted by
the model.

The third column in Table 6 presents predicted hours worked if only the labor income tax system
is set country-specific. In order to avoid that due to different income levels in the US and the

respective country one ends up in different progressivity ranges if applying the country specific tax

38Transfers are adjusted in these decomposition analyses such that the government always maintains a balanced

budget.
1+q%f

39The utility function then simplifies to u(c, h) = In ¢ — ay 1’;i .
°f
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code but maintaining US income levels, we proceed as follows: we calculate the tax rate for all
possible country specific income levels given the female hours grid, and apply this tax rate to the US

gross income given the same female hours worked, i.e. for all possible female hours A, we calculate
_ ¢ g,c,;,wchf

the taxes as TAX (hy) = (yﬁf + w?shf) W

of the country-specific labor income tax systems relative to the US one are largest in Western

. As the Table shows, the disincentive effects

Furope, closely followed by Scandinavia. In both country groups, labor income taxes alone predict
15 or 14 percent lower hours worked of married women than in the US, respectively. For Eastern
Europe, the effect is half the size, and it is absent on average in Southern Europe. Concluding, one
can say that despite the joint taxation of married couples in the US, the labor income tax system
in the US is relatively favorable for secondary income earners due to the relatively low average tax

rates and the relatively mild level of progressivity.

The next column shows predicted hours worked differences relative to the US if only consumption
taxes are set country-specific. Not surprisingly, the effects are largest for Scandinavia, where
consumption taxes are highest. Here, consumption taxes alone would predict that Scandinavian
married women should work 15 percent less than US ones. For all other European regions, the
effects of consumption taxes alone on married women’s labor supply are also sizeable, ranging
between predicting 11 to 14 percent lower hours worked than in the US. Column 5 shows the joint
effect of taxation, setting both labor and consumption taxes country-specific. The joint effect of
taxation is smaller than the sum of the individual effects of both taxes, pointing to important
interaction effects. Both taxes together predict between 19 and 26 percent lower hours worked of
married women in Europe than in the US, with the exception of Southern Europe, where the effect

of taxes is smaller and only adds up to 11 percent, due to the absence of any effect of labor taxation.

The last column presents the effects if the female wage to male income ratio is set country-specific,
while the male incomes are left at the US level. This statistic is somewhat different from the gender
wage gap, since male earnings vary with both male hourly wages and male hours worked. We again
adjust taxes to keep tax rates for the same hours choices constant.?® As the Table shows, for all
regions predicted hours worked are higher than in the US if the female wage to male income ratios
are set country-specific, reflecting the low female wage to male income ratio in the US. The effect is
small for the Western and Southern European countries, where female wage to male income ratios
are similar to the ones in the US, but sizeable for Eastern Europe and Scandinavia, where predicted
hours worked of married women are 9 and 12 percent higher than in the US, respectively, if the

female wage to male income ratio is set country-specific.

Summarizing, the decomposition analysis shows that differences in taxes are of great importance in
explaining the lower hours worked of married women in Europe than in the US. The higher female

wage to male income ratio in Europe counteracts the effects of taxation and generates higher hours

N ,LUC
498pecifically, the wage w inserted in the model satisfies ;Z,—fs = g—é and the taxes amount to TAX (hy) =

Uus(-Us Uus
(95 4 doghy) T (Im™ g *hs)
m Frf g,{{LSer}]Shf
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worked of married women in Europe than in the US. For Southern and Eastern Europe, differences
in consumption taxes are more important than differences in labor income taxes in explaining hours
worked differences to the US, while for Western Europe the opposite is true. For Scandinavia, both

taxes have disincentive effects of similar magnitudes.

5.4 The Role of Non-Linear Labor Income Taxes

There are two components of the labor income tax code which can potentially differ between the US
and other countries, namely the average tax rate, i.e. the level of the tax schedule, and the actual
marginal tax schedule, which defines how marginal tax rates change with income, and reflects
among other things the progressivity of the tax system.*! Table 5 already gave some indication
that average country tax rates, built by taking averages over the entire population, do not capture
tax disincentives of married women well. In this subsection, we further decompose the actual tax

schedule into the average tax rate for married women and the marginal tax schedule.

To implement the concept of “maintaining the marginal tax schedule”, we keep differences in
marginal tax rates for different income levels constant, and shift the entire marginal tax rate
schedule up or down by levying an additional proportional tax rate (or subsidy) 6 on the gross

earnings, such that the budget constraint becomes

1
C:m[ﬂerwfhf—Tl(ﬂm,wfhf)—9*(@7m+wfhf)]+T- (3)

We add 6 to the country-specific tax codes in order to achieve the same average tax rate as in
the US, while maintaining the country-specific tax structure.*> The effect of the country-specific
average tax rate is then indirectly inferred by the difference in hours worked between setting the
entire labor income tax schedule country specific, or shifting it up or down to match the US average

tax rate.

Table 7 shows the resulting decomposition of the labor income tax effect into the tax structure and
the average tax rate. The average tax rate has the largest disincentive effect in Scandinavia, followed
by Eastern and Western Europe. When it comes to the tax structure, only Western European
tax codes provide significant disincentive effects compared to the United States, a country with
joint taxation of married couples. This is mostly driven by Belgium, Germany, Ireland, and the
Netherlands. For the Western European countries, differences in the tax structure are on average

more important than differences in the average tax rates, while for Scandinavia and Eastern Europe

“INote that the actual marginal tax schedules, taking exemptions, caps on taxable income for social security
contributions, etc., into account, often exhibit income ranges where marginal tax rates are falling instead of rising,
such that a standard definition of progressivity, namely that marginal tax rates are rising with income, does not apply
over the entire income range.

42We do not use the opposite approach, namely adjusting the US tax schedule to match the country-specific average
tax rates, since we do not match hours in all countries well, resulting in imprecise estimates of the country-specific
average tax rate.
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Table 7: The Effect of Tax Structure and Average Tax Rates on Female Hours Worked Differences
Relative to the US

Country Data Tl Tax Structure Average Tax Rate
Scandinavia —-0.06 —0.14 —0.03 —0.11
Western Europe |—0.29 —0.15 —-0.13 —0.02
Eastern Europe |—0.05 —0.08 —0.02 —0.06
Southern Europe | —0.27 0.00 —0.01 0.01

Note: Male hours are fixed at country-specific means. Columns 3 and 4 add up to Column
2. Column 2 corresponds to column 3 in Table 6. The country-specific results are shown in
Table A.4 in the Appendix.

it is the other way round. For Southern Europe, both effects are small and offset each other. We
conclude that both average tax rates and tax structures are important to explain hours worked
differences of married women between Europe and the US, with the latter mainly mattering for

Western Europe.?3

6 The Role of Children

One natural factor that could potentially explain hours worked differences between married women
and the rest of the population is the more likely presence of children. Indeed, in the US mar-
ried women with preschool children (aged 0 to 4) work 950 hours, while married women without
preschool children work 1360 hours, i.e. more than 400 hours more. Different fertility rates, child
care costs, and maternity policies could thus also affect the international differences of hours worked

of married women.

In this section, we analyze hours worked of married women with and without preschool children
separately. We define preschool children as being aged 0 to 4, since this is the available age category
in the ELFS. Unfortunately, for the Scandinavian countries we have no information on children in
the ELFS, and thus we have to omit them from this analysis.** For women with preschool children,
we add the predicted effects of child care cost and availability on hours worked. From the OECD,
we have information on the cost of full-time day care slots for all countries but Italy (see Appendix
A4 for a description of these data). We convert these costs into hourly costs by assuming that a

full-time slot covers 40 hours weekly. We call these “minimum child care costs”, since these costs

43 As an alternative to adding a linear tax in order to shift the average tax rate, we follow Guvenen et al. (2011),

1-F(2) _
17%,(2) = (1 — k)Vz, where

7/ is the marginal tax rate of the original tax schedule, 7/ is the marginal tax rate of the schedule allowing for a
different average tax rate, and k is a constant. Results using this approach are quantitatively similar and are shown
in the Appendix in Table A.5.

4Yet, using child care cost related input factors, the model would predict smaller differences of hours worked
between Scandinavia and the US than the ones in the baseline results, potentially increasing the fit of the model.

who require that for any gross income level z the following condition has to be satisfied:
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refer to child care in formal child care centers, which are often subsidized in Europe.

Many European countries not only subsidize their formal child care centers, but ration them sub-
stantially, such that supply might not meet demand at the given price. Unfortunately, we do not
have information on the availability of child care slots. Therefore, we use the enrollment rates in
formal child care as a lower bound for the supply of child care slots at the given price.*> We then
assume that child care beyond this supply has to be purchased in the free market. In the absence of
data on the cost of child care on the free market, we take the third decile of female hourly wages as
an approximation of this cost.?6 The total hourly child care costs are then calculated as an average
of the cost for a slot in formal child care center and the cost on the free market, weighted by the
country-specific enrollment rate. We call these costs “maximum child care costs”. The more the
enrollment rate reflects the rationed supply of child care, the closer are the true child care costs
to the “maximum child care costs”; the less this is the case, the closer they are to the “minimum

child care costs”.

As is commonly done in the literature (see e.g. Domeij and Klein, 2012), we assume that for each
hour worked and each child, the woman has to buy one hour of child care. The number of children
in preschool age conditional on having at least one child in this age group is taken directly from
the data.?” We calibrate the model separately for women with and without preschool children,
each time matching the respective hours worked in the US (950 and 1360, respectively), and an
uncompensated wage elasticity of 0.79.4% For women with preschool children, we calibrate the
model separately assuming no, minimum, or maximum child care costs. When simulating country
specific hours worked for women with preschool children, we set not only the four usual input

factors country specific, but also child care costs and the number of preschool children per woman.

Table 8 shows the hours worked differences of married women without preschool children relative
to the US. The fit is almost unchanged when compared to the fit for all married women. More
interesting are the results for women with preschool children. Table A.6 in the Appendix shows the
additional country-specific inputs into the model: the average number of preschool children is lower
in all European regions than in the US. Minimum child care costs relative to the female wage are
lowest in Eastern Europe and Scandinavia, followed by Southern Europe and the US. Going from
minimum to maximum child care costs, they remain highest in Western Furope. Table 9 shows
the model results. For Western Europe, hours worked are matched very well assuming maximum

child care costs. For Eastern Europe, we underpredict the difference to the US even with maximum

45Enrollment rates are provided by the OECD. We take weighted averages of the enrollment rates of children aged
0 to 2 and 3 to 5 to get the enrollment rates of children aged 0 to 4. For most countries, we also have separate
information of the costs of slots for children aged 0 to 2 and children aged 3 to 5, and similarly take the weighted
average.

46These data are available from the OECD, as described in Appendix A.5.

4"The NBER MORG data only contain information on whether preschool children are present. We therefore obtain
the number of children in preschool age conditional on having at least one child in this age group from the March
CPS using the same sample selection criteria.

48For simplicity, we set male hours worked exogenously at the country-specific level of married men with or without
preschool children, respectively. For men, hours do not vary much with the presence of children within a given country.
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Table 8: Hours Worked Differences of Married Women Without Preschool Children Relative to
the US

Country Data Model
Western Europe —0.29 —0.23
Southern Europe —0.31 —0.10
Eastern Europe —0.02 —0.13

Note: Male hours are fixed at country-specific
means. The country-specific results are shown in
Table A.7 in the Appendix.

Table 9: Hours Worked Differences of Married Women With Preschool Children Relative to the
UsS

Country Data No ccc Min ccc Max ccc
Western Europe —0.33 —0.15 —0.14 —0.32
Southern Europe —0.04 —0.01 0.07 0.07
Eastern Europe —0.38 —0.16 0.04 —0.19

Note: ccc stands for child care costs. Male hours are fixed at country-specific means.
The country-specific results are shown in Table A.8 in the Appendix.

child care costs. Interestingly, for Southern Europe the model generates a better match for women
with preschool children than for women without preschool children. However, this comes from the
fact that in Southern Europe both women with and without children work very similar hours. This
indicates that factors other than children play a role in explaining the low hours worked in Southern

Europe.

In an additional exercise, we also add maternity leave regulations into the model. From the OECD,
we have information on the number of fully paid weeks of maternity leave. Assuming the country
specific hourly female wage and country specific average hours worked, we convert this information
into a lump-sum payment for the household. This payment reduces the incentives of women to
work. Yet, even though the weeks of paid maternity leave can add up to half a year or even a full
year in many European countries, the effect of these payments is quantitatively small, changing
the difference in hours worked of married females with preschool children to the US only by 1 to 2
percentage points for most countries. Intuitively, these payments are small compared to the average
male income, especially since they apply only in one single year, not for every year in which the

woman has a preschool child at home.*’

““Numerically, we divide the payment by five to get an annual amount over the 5 year period with preschool children,
and then multiply by the average number of preschool children in households with preschool children. Results are
available upon request.
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Table 10: Female Hours Worked Differences Relative to the US with Wage Heterogeneity

Country Data Homogeneity Heterogeneity
Scandinavia —0.05 —0.16 —0.08
Western Europe —0.29 —0.21 —0.20
Eastern Europe —0.05 —0.12 —0.06
Southern Europe —0.27 —0.09 —0.03

The country-specific results are shown in Table A.10 in the Appendix.

7 Introducing Heterogeneity

In this section, we introduce wage heterogeneity across households within a country. Unfortunately,
neither the ELFS nor the German Microcensus provide gross wages or earnings, which would allow
us to directly estimate both the wage distribution and the degree of assortative matching. Therefore,
we capture matching behavior of men and women into couples by focusing on the three possible
education states high, medium, and low education. From our micro data, we can directly estimate
the distribution of households into the nine possible household education states combining education
of husband and wife.?°

To match a wage to each education state, we assume a log-normal distribution of wages. The
variance of log wages is obtained from fitting a log-normal distribution to country-specific male
full-time wage deciles provided by the OECD.?! Cutting off the highest and lowest deciles of the
estimated wage distribution, we discretize the rest into three states based on the male percentile
distribution into high, medium, and low education in the data, and then calculate the mean wage

within each state.??

Last, we rescale wages such that the overall mean wage corresponds to the
CPS or Eurostat mean male wage in the respective country/year. For female wages, we follow the
same procedure, assuming the same variance as for male wages, but taking the female education
distribution from the data. After doing that, we can assign to each of the nine household education
types female and male wages. We recalibrate the model to match average male and female hours
from the US, as well as the average male and female uncompensated wage elasticities, and again

achieve an almost perfect match.

59For Denmark, we use these percentages from the year 1992, the latest survey year containing information on the
spousal educational level. Sweden and Norway provide no information on the spousal educational level at all. We
therefore use the Finnish data also for Sweden and Norway.

51The OECD provides full-time earnings deciles, which we convert into full-time wages using our data on full-time
hours.

52We take the logarithmic wage distribution with the estimated variance, cut off the highest and lowest deciles, and
divide the rest between the 10th and the 90th percentile into the three education groups according to the percentages
in the data. We cut off the extremes in order to be able to estimate a mean wage. E.g. if 20% of the population have
high or low education, respectively, and 60% medium education, we calculate the mean wage for the 10th to 20th
percentile of the wage distribution and allocate it to the low education group, allocate the mean wage of the 20th to
the 80th percentile to the middle education group, and allocate the mean wage of the 80th to the 90th percentile to
the high education group.
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As Table 10 shows, introducing wage heterogeneity generally raises female hours worked compared
to the US.?® This improves the model fit for the Scandinavian countries, as well as the Eastern
European countries. In fact, the model can now predict married women’s hours worked in both
regions very well. For Western Europe, the average difference to the US is almost the same assuming
homogeneous or heterogeneous wages. Only for Southern Europe does the model fit worsen even
further. Thus, introducing heterogeneity in wages improves the overall predictive power of taxes

and wages.??

Going from the model with homogenous wages to the one with heterogeneous wages introduces
variation across countries in the wage distribution and in the matching of couples. These differences
interact with differences in the non-linear labor income tax system in a complex way. We try to get
some intuition for the results through decomposition analyses. In one decomposition, we keep the
heterogeneity of the US and simply introduce country-specific tax systems, as done in Section 5.3.
For Scandinavia, the predicted difference in female hours to the US is 6 percentage points smaller
in this exercise under the assumption of heterogeneity than under homogeneity, while for the other
regions the difference amounts only to 1 to 3 percentage points. A further decomposition analysis
keeps the US tax system, but introduces country-specific heterogeneity in wages and matching.
This increases hours worked relative to the US by 4 to 6 percentage points for all four regions.
For Scandinavia, the effect comes more from the heterogeneity itself than from the matching into
couples, while for the other regions both effects are of similar size. Summarizing, our results
indicate that the heterogeneity itself, rather than the tax treatment of heterogeneity, leads to
the lower predicted difference to the US for all four regions. In Scandinavia, the effect is larger
than in the other three regions through an added effect of taxation. Two caveats come with this
interpretation. First, of course these effects interact in complicated ways. Second, our measure
of heterogeneity is unfortunately a rather crude one, and results might be different with a more

complete picture of country-specific heterogeneity.?>

7.1 Joint vs. Separate Taxation

In a model with heterogeneity, we can also look closer at the effects of joint vs. separate taxation of
married couples, which can potentially have large effects on female labor supply in heterogeneous
matches. We can get an insight into the degree of individual taxation in the sample countries
by comparing two singles living together in one household with a married couple living in one
household. To avoid further complications, we analyze the case of no children. Both households

share the same utility function, but have different budget constraints, since the members of the first

53Exceptions to this rule are Austria and Germany.

54For men, the explanatory power of the model deteriorates slightly when heterogeneity is introduced. Yet, the
average deviation in married men’s hours worked from the US does not change by more than four percentage points
for any region, see Table A.9 in the Appendix.

550ur heterogeneity measure is especially crude for countries in which a large part of the population share the
same education status, which is most notably the case in Portugal and Eastern Europe.
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Figure 4: Current System vs. System of Strictly Separate Filing
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Note: This figure shows the predicted changes in hours worked when going from the current country-specific
system of filing to a system of strictly separate taxation of married couples, keeping the average household
tax rate constant.

household are taxed as singles, while the members of the second household are taxed as a married

couple. For the household with two singles, the budget constraint becomes

1
c= T (Wb — T(Wimhm) +wphy — 7 (wihy)] + T (4)
The net income in the household with two singles is equal to the sum of the net income of the two

household members, both taxed as singles.

We add a proportional tax/subsidy rate 6 as in Section 5.4 when going to separate taxation, such
that the average tax rate of the household with two singles equals the average tax rate of the
married household, both times under optimal hours decision of the woman. Therefore, we do not

capture effects coming from different average tax rates of both households.?®

As Figure 4 shows, for around two thirds of the countries there is almost or exactly no difference
between the current tax system and a system of separate taxation at the three possible wage

states which we allow for men and women.®” For Denmark and France, going to a system of

56Studies investigating tax reforms usually require pre- and post-reform tax revenues to remain constant, while we
require the pre- and post-reform average tax rate to be constant. In our context, we prefer the latter, because it is
the relevant number from the household’s perspective.

57Tt could still be that for very low income earners the systems offer special tax brakes for married couples with a
sole income earner.
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strictly separate taxation increases married women’s hours worked by 50 and 70 hours per year,
respectively. There are four countries for which this transition significantly increases hours worked
of married women, namely the US, Portugal, Ireland, and Germany. For the US, Portugal, and
Ireland, three countries with joint taxation of married couples, the quantitative effects amount
to 100, 110, and 150 hours annually, respectively. The country for which a transition to strictly
separate taxation has the largest effect is Germany. Here, hours worked of married women would
increase by 270 hours annually, i.e. by 33 per cent, if a system of separate taxation of married
couples would be introduced. The large effects for Germany arise because the current German
tax code has a system of joint taxation, and features a relatively high progressivity. Both features
taken together give large disincentives to work for secondary income earners. Figure 4 also shows
the predicted change in male hours worked. For males, the reform increases marginal tax rates in
countries with elements of joint taxation, thereby reducing their incentives to work. The negative
effects on male hours are largest in Germany, Portugal, and France. Yet, in all countries in which

there are significant effects, total household hours increase.

8 Robustness Checks

In this section, we carry out a number of robustness checks. In all of them, we recalibrate the model

to match the four targeted moments, and male hours worked are determined endogenously.

First, we change the targeted male elasticity from 0.2 to 0.1. With this lower male elasticity, the
model generates less cross-country variation in hours worked for married men, thereby slightly
decreasing the model fit for male hours worked (see Table A.11). However, the effect is small
enough that hours worked differences of married women relative to the US do not change by more
than 3 percentage points for any single country (see Table A.12). Thus, the results on married

womens’ hours worked are very robust to a lower targeted male wage elasticity.

Second, we analyze the sensitivity of the results to a targeted female wage elasticity of 0.6 or 1.0,
respectively. Lowering the female wage elasticity from the baseline target of 0.79 to 0.6 reduces
the predicted differences in hours worked of married women between the US and the European
countries, while raising the target elasticity to 1 increases these differences. Thus, for the lower
targeted elasticity the fit improves for Scandinavia and Eastern Europe, but worsens for Western
Europe, while the opposite is true for the higher targeted elasticity. As Table A.14 shows, the
magnitude of the effects amounts on average to around 3 percentage points. Men partly counteract
the higher, resp. lower, labor supply of women by decreasing, resp. increasing, their own hours, but

the effects are quantitatively very small (see Table A.13).

Third, instead of redistributing the entire tax revenues as lump-sum transfers, we allow for only

58We show the results for all robustness checks in the Appendix, always presenting the results for women, but only
in the first and second robustness checks also for men. In the remaining robustness checks, the results for men are
virtually the same as in the baseline case and are available upon request.
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partial redistribution. Specifically, we obtain data on government expenditure from the OECD,
and set the share of total revenues redistributed to the households equal to the share of government
expenditure that is likely directly affecting the utility of the household, namely omitting spending
on defense, public order and safety, economic affairs, and environment protection. The resulting
share redistributed to the households has the lowest value for the US. Setting the share redistributed
to the households to these country-specific values leaves the results almost unchanged (see Table
A.15 in the Appendix). Generally, lowering the share redistributed to the households lowers the
external income and thus increases labor supply. This effect is stronger in poorer countries, i.e.
Southern Europe and Eastern Europe. Therefore, if we lower the share redistributed to households
uniformally across countries, we achieve a better match for Eastern Europe and to some extent

Scandinavia, but an even worse one for Southern Europe.

Fourth, we use as consumption tax the tax rates calculated by McDaniel (2012) instead of the value
added tax. The measure by McDaniel (2012) takes into account certain excise taxes and reduced
VAT rates. For Scandinavia, this leads to on average four percentage points higher consumption
taxes, and for Eastern Europe to on average 5 percentage points lower ones.?® For the other two
regions, tax rates are almost unchanged. The quantitative effects on male and female hours worked
of using these alternative consumption taxes are quite small, so that results are almost unchanged
(see Table A.16 in the Appendix).%°

Last, we use two alternative measures on male and female wages that both come from the OECD
instead of Eurostat. Wages are obviously a crucial input into our model, but are unfortunately
not available in our data. Both alternative data series are described in detail in Appendix A.5.
The fit under the alternative wage measures improves somewhat for Eastern Europe and Western
Europe, and is unchanged for Scandinavia (see Table A.17 in the Appendix). For Southern Europe,

it deteriorates further under the second OECD wage measure.5!

9 Conclusion

Relying on three micro data sets, we document average hours worked of different demographic
subgroups for a sample of eighteen European countries and the US over the period 2001 to 2008.
We find that hours worked vary significantly across countries, and the largest variations can be
found for married women: while US married women work 1250 hours annually, Italian married

women only work 720 hours, i.e. barely 58 percent of their American counterparts.

We investigate in how far international differences in consumption taxes and labor income tax sys-

59McDaniel (2012) does not provide tax rates for Hungary.

50The largest difference comes for the Czech Republic, where the predicted difference to the US increases from
-0.15 to -0.09, and thus comes closer to the data.

51Using OECD wages 2, we predict significantly higher hours for Spain and Portugal than in the baseline results,
the reason being that hourly wages under the OECD 2 measure are around 4 US-$ lower for Spain and Portugal than
under the Eurostat measure.
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tems, as well as male and female wages, can quantitatively account for the international differences
in hours worked by married couples in the context of a static model of joint labor supply. Differ-
ences in taxes and wages can almost perfectly explain the observed international hours differences
for married men. Moreover, they do a good job in explaining international differences in aggregate
hours worked of married women: taxes and wages can account for three quarters of the large hours
difference between the Western European countries and the US. For Scandinavia, differences in
taxes and wages generally underpredict hours worked of married women, similar to the literature
on aggregate hours differences across countries (see Rogerson, 2007), but still achieve a decent
fit. Similarly, for Eastern Europe, a group of countries that featured a high level of female labor
force participation under Communism, differences in taxes and wages somewhat underpredict hours
worked. Hours in both Scandinavia and Eastern Europe are however almost perfectly explained
if we allow for wage heterogeneity and assortative matching in the model, while the good fit for
Western Europe remains unchanged after introducing heterogeneity. Only for Southern Europe,
taxes and wages fail in explaining the large hours differences to the US. Analyzing women with
preschool children separately, we find that incorporating child care costs and scarcity of child care

centers improve the model fit for Western Europe.

A decomposition analysis shows that consumption taxes offer significant disincentives to work in
all European countries. Labor income taxes play a large role especially in Scandinavia and Western
Europe. The generally higher female wage to male income ratio in Europe, on the other hand, leads
to higher predicted female hours worked in Europe than in the US. Decomposing the effects of the
labor income tax systems further, in Scandinavia it is mostly differences in average tax rates that
drive married women’s hours worked down relative to the US, while in Western Europe the actual
marginal tax rate schedule provides large disincentives to work for the secondary income earner. In
a model with heterogeneity, we find that going from the current tax system to a system of strictly
separate taxation of married couples would increase hours worked of married women by more than
250 hours in Germany, and by between 50 and 150 hours in Denmark, France, the US, Portugal,

and Ireland.

The model that we use in this paper is a very simple one. It does e.g. not incorporate a home
production sector in competition with the service sector of the economy, or a subsistence level of
consumption. Both are features that are generally included in models explaining hours worked
differences (see e.g. Ohanian et al. (2008) and McDaniel (2011)).52 The success of the model is
thus quite remarkable. While the model results leave some scope for other factors explaining hours
worked of married women, they come quite close to replicating the data except for Southern Europe.
Taxes and wages thus have large explanatory power for international differences in hours worked
of married women. For Southern Europe, cultural factors might be at work, as e.g. documented in
Fernandez and Fogli (2009).

52 A subsistence level of consumption would likely not play a major role in our analysis, given that incomes are
on average relatively high. It might however increase predicted hours worked of married women in Eastern Europe,
where wage levels are lowest in our sample countries.
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A Appendix

A.1 European Labor Force Survey

We do not use the years 2001 for the UK, 2005 for Spain, and 2003-2008 for Finland, and exclude
those years from our analyses. In the UK, 3.2 percent of the respondents report having worked less
than usual due to bad weather in 2001 compared to 0.03 percent in 2000 and 2002, but only 0.33
percent report having worked less than usual due to holidays in 2001 compared to more than 3
percent in 2000 and 2002. For Spain, 3.4 percent of the individuals report having worked less than
usual due to compensation leave in 2005, compared to less than 0.03 percent in 2004 and 2006.
These deviations seem to be due to some error, but lead to significant fluctuations in aggregate
hours. For Finland, we use only the years 2001 and 2002, since from 2003 on more than 30 percent
of all observations do not report usual hours worked. Furthermore, we exclude the year 2001
for Italy and the year 2008 for Ireland because the OECD TaxBen Module does not produce the
corresponding tax rates.

We exclude individuals who state that their hours worked are too variable to indicate usual hours
worked. This category is missing or chosen by less than 1 percent of the respondents in most
countries and years. However, in France it is chosen by between 4 and 7 percent of the respondents
up to the year 2002, and by less than 0.3 percent from 2003 on, which leads to a significant change
in aggregate hours worked in France between 2002 and 2003 if we include this category. We also
exlude households in the ELFS of which at least one member lives in an institution, since the CPS
does not cover individuals living in institutions. This leads to the deletion of a negligent number
of observations.

A.2 External Data on Vacation Days and Public Holidays

The data on public holidays and days of annual leave come from the annual report “Working Time
Developments” of the European Industrial Relations Observatory (EIRO) from 2001 onwards for the
European countries. These data are however not complete. If possible, we additionally collect data
from the respective national statistical offices and investigate the source of the differences if data
from more than one source are available. In most cases, data from the national offices seem more
reliable. For Germany, we use administrative data from the Institute for Employment Research
(IAB). For Denmark, data on annual leave and public holidays come from the Confederation of
Danish Employers, and for the Netherlands from Statistics Netherlands and the Central Planning
Bureau CPB, respectively. For the UK, the Office of National Statistics provides employment shares
for England, Wales, Scotland and Northern Ireland, which we use to calculate the average number
of public holidays provided by the government for the four parts. Data on vacation days come
from the UK Labor Force Survey and are close to EIRO data. For the US, data on public holidays
and annual leave come from the Employee Benefit Survey and the National Compensation Survey,
conducted by the Bureau of Labor Statistics. The surveys provide information for employees with
different job tenure. We build weighted averages taking actual tenure distributions into account. For
most data series, there are some years with missing data, which we fill by inter- and extrapolation.
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A.3 Eurostat Hourly Wages

For the Furopean countries in our sample, we get data on gender-specific gross full-time annual
earnings in national currencies and current prices from the Eurostat Database. The only two ex-
ceptions are Italy and Norway, where Eurostat does not have any information on gender-specific
earnings. Italian gross annual earnings are taken from the “Structure of Earnings Survey”, Nor-
wegian data on gross annual earnings are obtained from Statistics Norway. If there are missing
values for our sample period 2001 to 2008, we replace them using either linear interpolation between
two given data points, or extrapolation, applying growth rates obtained from the OECD data on
average annual wages (see Section A.5 below). After dividing by full-time hours and applying the
adjustment factor by Olivetti and Petrongolo (2008) for female wages, as described in the main
text, we convert hourly wages into purchasing power parity (PPP) adjusted US-dollars using PPP-
rates from the Penn World Tables. We then deflate the values to 2005 US-dollars using the OECD
consumer price index for the US.

A.4 Data on Child Care

For 2001, we get data on average child care fees from Immervoll and Barber (2006). A very similar
overview for 2004 can be found in the 2007 “Benefits and Wages” publication of the OECD. Both
publications provide full-time child care fees for preschool children of different age groups. We
average over these numbers to calculate the time-invariant fees for subsidized full-time child care
for children between zero and four years.%? The resulting fees are what we call minimum child care
costs.

In order to calculate the maximum child care costs, we assume that non-subsidized child care fees
per hour are equal to the hourly wage at the 30th percentile of the distribution of female wages
that we get from the OECD (see Section A.5 below). We scale these wages to the Eurostat level
using the ratio between average wages obtained from Eurostat and mean wages from the OECD
distribution. Using average enrolment rates into formal care taken from the OECD Family Database
as weights, maximum child care costs are then calculated as the weighted average of subsidized and
non-subsidized hourly child care fees.

A.5 Alternative Data on Earnings from OECD

For robustness checks, we use data on OECD earnings from two different sources. The first dataset
is published in the OECD iLibrary and contains data on average annual wages per full-time and
full-year equivalent dependent employee in the total economy. The OECD derives the estimates of
these averages from the OECD National Accounts by dividing the total wage bill by the average
number of employees, also controlling for the ratio of usual hours worked between full-time and all
employees. Unfortunately, these data do not account for male and female earnings separately, but
only for the combined level of earnings. We therefore manipulate the data in the following way:
Using the comparable Eurostat numbers on combined male and female earnings, we calculate the
ratio between OECD and Eurostat earnings.’* Assuming that this ratio is the same for both men

53We do not exploit the time dimension due to the many missing data points and the fact that it is not entirely
clear how comparable the numbers in these two sources are.

64For Ttaly and Norway, we use national sources for data on earnings because of unavailability of Eurostat data,
but apply the same method.
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and women, we then use this ratio as a conversion factor. That is, we multiply Eurostat male and
female earnings by this conversion factor and get a corresponding OECD level for male and female
earnings. Using the obtained OECD levels for male and female earnings, we calculate hourly wages
for both sexes by dividing by the full-time hours calculated from the micro data. In a last step,
female wages are adjusted using the adjustment factor from Olivetti and Petrongolo (2008). We
call these data “OECD Wages 1”.

The second dataset contains more detailed data on the distribution of earnings in the OECD
countries. It is also published on the OECD website, but combines data from a number of different
sources. These include the EU Survey on Income and Living Conditions (EU SILC), national
household or enterprise surveys, structure of earnings surveys, and tax registers. Due to this large
number of different sources, the data come in four different forms. For Denmark, Greece, Italy,
Portugal, and Spain, we have data on gross hourly wages from the EU SILC. The survey data
for the United Kingdom and the United States gives information on gross weekly earnings. Gross
monthly earnings are given for Belgium, the Czech Republic, Germany, Hungary, and Norway,
and also come from household or enterprise surveys. For Austria, Finland, the Netherlands, and
Sweden, the dataset contains gross annual earnings. For all countries, the numbers represent full-
time or full-time equivalent levels and are available for both men and women. We then calculate
average gross annual earnings for all countries by simply multiplying weekly and monthly earnings
by the number of weeks (52) and months (12) per year. These annual earnings are then divided
by the number of full-time hours obtained from the micro data to obtain gross hourly wages.
Again, we adjust female wages by the Olivetti/Petrongolo-factor. Three countries are missing in
this robustness check: France, because this OECD data set only has data on net annual earnings,
Poland, because the level of hourly wages in the data set is inexplicably low in comparison to the
Eurostat levels and the other OECD data source (1 US-Dollar vs. 6 to 7 US-Dollar), and Ireland,
which does not report means. We call these data “OECD Wages 2”.
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A.6 Figures

Figure A.1: Fraction of Married Women (Ages 25-54)
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A.7 Tables

Table A.1: Actual vs. Linear Taxes: Women

Country Data Actual Taxes |Data-AT| | Linear Taxes |Data-LT|
Finland 0.03 —0.12 0.15 —0.25 0.28
Denmark —0.03 —0.25 0.22 —-0.24 0.20
Sweden —0.06 —0.15 0.09 —-0.29 0.23
Norway —0.12 —-0.11 0.01 —-0.17 0.04
Mean (Absolute) -0.05 -0.16 0.12 -0.23 0.19
France —0.20 —0.12 0.08 —0.28 0.07
United Kingdom —0.21 —0.18 0.03 —0.22 0.01
Austria —0.23 —0.15 0.08 —0.41 0.18
Belgium —0.28 —0.31 0.02 —0.28 0.01
Germany —0.34 —-0.35 0.01 —0.30 0.04
Ireland —0.38 —0.16 0.22 —0.16 0.23
Netherlands —0.39 -0.19 0.20 —0.29 0.11
Mean (Absolute) -0.29 -0.21 0.09 -0.28 0.09
Czech Republic 0.04 —-0.15 0.19 —-0.29 0.33
Poland —0.09 —0.10 0.01 —-0.13 0.04
Hungary —0.10 —-0.10 0.00 —0.20 0.10
Mean (Absolute) -0.05 -0.12 0.07 -0.21 0.16
Portugal —0.05 —0.23 0.18 —0.22 0.17
Greece —0.25 0.03 0.28 —0.25 0.00
Spain —0.37 —0.04 0.32 -0.19 0.17
Italy —0.42 —0.12 0.30 —0.21 0.21
Mean (Absolute) -0.27 -0.09 0.27 -0.22 0.14
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Table A.2: Actual vs. Linear Taxes: Men

Country Data Actual Taxes |Data-AT| | Linear Taxes |Data-LT|
Finland —0.12 —-0.13 0.01 —0.10 0.02
Denmark —0.12 —0.14 0.02 —-0.10 0.03
Norway —0.14 —0.11 0.03 —0.10 0.04
Sweden —0.15 —0.11 0.05 —0.11 0.04
Mean (Absolute) -0.13 -0.12 0.03 -0.10 0.03
Austria —0.04 —-0.11 0.07 —0.07 0.03
United Kingdom —0.05 —-0.03 0.03 —-0.03 0.02
Netherlands —0.06 —0.10 0.03 —0.06 0.00
Ireland —0.07 —0.03 0.04 —0.03 0.04
Germany —-0.12 —0.11 0.01 —0.08 0.04
Belgium —0.15 —-0.16 0.01 —0.11 0.03
France —0.16 —0.04 0.12 —0.09 0.07
Mean (Absolute) -0.09 -0.08 0.04 -0.07 0.03
Czech Republic —0.02 —0.04 0.02 —-0.07 0.05
Poland —0.13 —0.08 0.05 —0.08 0.05
Hungary —0.20 —0.23 0.03 —0.08 0.12
Mean (Absolute) -0.12 -0.12 0.03 -0.08 0.07
Greece 0.00 —0.06 0.06 —0.04 0.05
Portugal —0.09 —0.04 0.05 —-0.03 0.06
Spain —0.09 —0.03 0.07 —0.04 0.05
Italy —-0.13 —0.10 0.03 —0.10 0.03
Mean (Absolute) -0.08 -0.06 0.05 -0.05 0.05
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Table A.3: Decomposing Female Hours Worked Differences Relative to the US

Country Data Model o Te T+ Te ;f’—i
Finland 0.03 —0.13 —0.12 —-0.14 —0.23 0.10
Denmark —0.03 —0.27 —0.25 —0.16 —0.37 0.11
Sweden —0.06 —-0.13 —0.09 —0.16 —0.23 0.13
Norway —0.12 —0.09 —0.10 —-0.15 -0.19 0.16
Mean -0.05 -0.15 -0.14 -0.15 -0.26 0.12
France —0.20 —0.05 —0.04 —-0.12 —-0.17 0.11
United Kingdom —-0.21 —-0.17 —0.04 —0.10 —-0.14 —0.02
Austria —0.23 —0.16 —0.12 —0.12 —-0.14 —0.11
Belgium —0.28 —0.31 —0.31 —-0.13 —0.39 0.13
Germany —0.34 —0.35 —0.32 —0.10 —-0.39 0.05
Ireland —0.38 —0.13 —0.02 —-0.13 —0.13 0.02
Netherlands —0.39 —0.20 —0.18 —-0.12 —0.20 —0.01
Mean -0.29 -0.19 -0.15 -0.12 -0.22 0.03
Czech Republic 0.04 —0.16 0.01 —0.13 —0.12 —0.03
Poland —0.09 —0.09 —0.09 —-0.14 —-0.19 0.14
Hungary —0.10 —0.11 —-0.14 —-0.14 —0.24 0.16
Mean -0.05 -0.12 -0.08 -0.14 -0.19 0.09
Portugal —0.05 —-0.19 -0.07 —-0.12 —0.18 0.00
Greece —0.25 —0.01 0.17 —0.11 0.05 —0.07
Spain —0.37 —0.01 0.04 —0.09 —0.03 0.04
Italy —0.42 —0.18 —-0.13 —-0.12 —0.28 0.14
Mean -0.27 -0.10 0.00 -0.11 -0.11 0.08

Note: Male hours are fixed at country-specific means. For the decomposition (columns 3 to 6), one

model input is set country-specific at once and the rest are left unchanged at their US values.
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Table A.4: The Effect of Tax Structure and Average Tax Rates on Female Hours Worked Differences
Relative to the US (0)

Country Data Tl Tax Structure Average Tax Rate
Finland 0.03 —0.12 —0.06 —0.06
Denmark —-0.03 —-0.25 —0.04 —0.21
Sweden —-0.06 —0.09 0.00 —0.09
Norway —-0.12 —-0.10 —0.03 —0.07
Mean -0.05  -0.14 -0.08 -0.11
France —0.20 —-0.04 —0.01 —0.03
United Kingdom |—0.21 —0.04 —0.03 —0.01
Austria —-0.23 -0.12 —0.09 —0.03
Belgium —-0.28 —-0.31 —-0.29 —0.02
Germany —-0.34 —0.32 —0.18 —0.14
Ireland —-0.38 —0.02 -0.13 0.11
Netherlands —-0.39 —-0.18 —-0.13 —0.05
Mean -0.29  -0.15 -0.18 -0.02
Czech Republic 0.04 0.01 —0.03 0.04
Poland —-0.09 —-0.09 0.05 —-0.14
Hungary —-0.10 -0.14 —0.07 —-0.07
Mean -0.05  -0.08 -0.02 -0.06
Portugal —-0.05 —0.07 —-0.12 0.05
Greece —0.25 0.17 0.14 0.03
Spain —0.37 0.04 0.00 0.04
Italy —-0.42 -0.13 —0.07 —0.06
Mean -0.27 0.00 -0.01 0.01

Note: Male hours are fixed at country-specific means. Columns 3 and 4 add up to Column

2. Column 2 corresponds to column 3 in Table A.3.
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Table A.5: The Effect of Tax Structure and Average Tax Rates on Female Hours Worked Differences
Relative to the US (k)

Country Data Tl Tax Structure Average Tax Rate
Finland 0.03 —0.12 —0.05 —-0.07
Denmark —-0.03 —-0.25 0.00 —0.25
Sweden —-0.06 —0.09 0.01 —0.10
Norway —-0.12 —-0.10 —0.02 —0.08
Mean -0.06  -0.14 -0.02 -0.12
France —0.20 —-0.04 —0.01 —0.03
United Kingdom |—0.21 —0.04 —0.03 —0.01
Austria —-0.23 -0.12 —0.07 —0.05
Belgium —-0.28 —-0.31 —-0.29 —0.02
Germany —-0.34 —-0.32 —0.13 —-0.19
Ireland —-0.38 —0.02 —0.18 0.16
Netherlands —-0.39 —-0.18 —-0.11 —-0.07
Mean -0.29  -0.15 -0.12 -0.08
Czech Republic 0.04 0.01 —0.01 0.02
Poland —-0.09 —-0.09 0.06 —-0.15
Hungary —-0.10 -0.14 —0.05 —0.09
Mean -0.05  -0.08 0.00 -0.08
Portugal —-0.05 —0.07 -0.13 0.06
Greece —0.25 0.17 0.14 0.03
Spain —0.37 0.04 0.00 0.04
Italy —-0.42 -0.13 —0.07 —0.06
Mean -0.27 0.00 -0.01 0.01

Note: Male hours are fixed at country-specific means. Columns 3 and 4 add up to Column

2. Column 2 corresponds to column 3 in Table A.3.
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Table A.6: Country-Specific Input Variables for Child Care Costs

Country # Preschool Kids  p__ i—‘? Dec %
Denmark 1.19 1.33 0.06 5.05 0.24
Finland 1.28 1.20 0.08 8.46 0.56
Norway 1.24 1.93 0.09 7.65 0.36
Sweden 1.34 0.77 0.05 6.52 0.39
Mean 1.26 1.81 0.07 6.92 0.39
Austria 1.22 1.84 0.12 8.00 0.50
Belgium 1.27 2.73 0.14 7.09 0.37
France 1.22 2.90 0.20 6.77 0.46
Ireland 1.30 3.26 0.21 7.83 0.51
Germany 1.27 1.93 0.10 9.15 0.47
Netherlands 1.32 4.40 0.24 8.88 0.49
United Kingdom 1.25 5.47 0.29 8.63 0.47
Mean 1.26 3.22 0.19 8.05 0.47
Czech Republic 1.14 0.41 0.07 3.08 0.50
Hungary 1.20 0.25 0.04 2.54 0.39
Poland 1.18 0.39 0.06 3.28 0.48
Mean 1.17 0.35 0.05 2.97 0.46
Spain 1.15 1.91 0.16 4.46 0.38
Greece 1.19 0.57 0.06 4.89 0.52
Italy 1.15 - - — -
Portugal 1.12 1.09 0.13 2.69 0.33
Mean 1.15 1.19 0.12 4.01 0.41
United States 1.29 2.85 0.16 7.18 0.41

First column: number of preschool children per woman with preschool children; second
column: minimum child care costs (hourly, 2005 US-$); third column: ratio of minimum
child care costs relative to average female wage; fourth column: maximum child care
costs (hourly, 2005 US-$); fifth column: ratio of maximum child care costs relative to

average female wage
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Table A.7: Hours Worked Differences of Married Women Without Preschool Children Relative to
the US

Country Data Model
United Kingdom —0.18 —0.19
Austria —0.21 —0.22
France —0.21 —0.05
Germany —0.31 —0.39
Belgium —-0.33 —0.36
Ireland —0.39 —0.16
Netherlands —0.41 —0.25
Mean -0.29 -0.23
Portugal —0.12 —0.22
Greece —0.29 —0.01
Spain —0.40 —0.04
Italy —0.44 —0.12
Mean -0.81 -0.10
Czech Republic 0.11 —0.16
Hungary —0.06 —0.14
Poland —0.12 —0.08
Mean -0.02 -0.18
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Table A.8: Hours Worked Differences of Married Women With Preschool Children Relative to the
US

Country Data No ccc Min ccc Max ccc
Belgium —0.12 —0.23 —0.21 —0.24
France —0.20 0.00 —0.03 —0.05
Ireland —0.33 —0.02 —0.05 —0.28
Netherlands —0.33 —0.06 —0.14 —0.55
United Kingdom —0.37 —0.15 —0.30 —0.18
Austria —0.44 —0.20 —0.06 —0.18
Germany —0.56 —0.38 —0.21 —0.76
Mean -0.33 -0.15 -0.14 -0.32
Portugal 0.21 —0.11 —0.06 0.04
Greece —0.11 —0.03 0.12 0.00
Spain —0.24 0.12 0.13 0.16
Mean -0.04 -0.01 0.07 0.07
Poland —0.08 —0.14 0.06 —0.18
Hungary —0.50 —0.05 0.08 0.00
Czech Republic —0.57 —0.28 —0.01 —0.38
Mean -0.58 -0.16 0.04 -0.19
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Table A.9: Hours Worked Differences of Married Men Relative to the US with Wage Heterogeneity

Country Data Homogeneity Heterogeneity
Finland —0.12 —-0.13 —0.10
Denmark —0.12 -0.14 —0.13
Norway -0.14 —-0.11 -0.10
Sweden —0.15 —0.11 —0.10
Mean -0.18 -0.12 -0.11
Austria —0.04 —-0.11 —-0.04
United Kingdom —0.05 —0.03 —0.04
Netherlands —0.06 —0.10 —0.06
Ireland —0.07 —0.03 —0.05
Germany —0.12 —-0.11 —0.05
Belgium —-0.15 —-0.16 —-0.15
France —0.16 —0.04 —-0.01
Mean -0.09 -0.08 -0.06
Czech Republic —0.02 —0.04 —0.01
Poland -0.13 —0.08 —0.06
Hungary —0.20 —-0.23 —0.19
Mean -0.12 -0.12 -0.09
Greece 0.00 —0.06 —-0.01
Portugal —0.09 —0.04 0.01
Spain —0.09 —0.03 —-0.01
Italy -0.13 —-0.10 —0.09
Mean -0.08 -0.06 -0.02
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Table A.10: Hours Worked Differences of Married Women Relative to the US with Wage Hetero-
geneity

Country Data Homogeneity Heterogeneity
Finland 0.03 —0.12 —0.04
Denmark —0.03 —0.25 —0.21
Sweden —0.06 -0.15 —0.05
Norway —0.12 —0.11 —0.02
Mean -0.05 -0.16 -0.08
France —0.20 —0.12 —0.07
United Kingdom —-0.21 —0.18 —0.10
Austria —-0.23 —0.15 —0.26
Belgium —0.28 —0.31 —-0.30
Germany —0.34 —0.35 —-0.41
Ireland —0.38 —0.16 —0.11
Netherlands -0.39 —0.19 —0.18
Mean -0.29 -0.21 -0.20
Czech Republic 0.04 —0.15 —0.09
Poland —0.09 -0.10 —0.05
Hungary —-0.10 —-0.10 —0.04
Mean -0.05 -0.12 -0.06
Portugal —0.05 —0.23 —0.12
Greece —0.25 0.03 0.05
Spain —0.37 —0.04 0.07
Italy —0.42 —-0.12 —-0.13
Mean -0.27 -0.09 -0.03
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Table A.11: Hours Worked Differences of Married Men Relative to the US With Targeted Male
FElasticity €,=0.1

Country Data Baseline €, = 0.1
Finland —-0.12 —-0.13 —0.09
Denmark —0.12 —0.14 —0.13
Norway —0.14 —0.11 —0.09
Sweden —-0.15 —0.11 —0.10
Mean -0.13 -0.12 -0.10
Austria —0.04 —0.11 —0.08
United Kingdom —0.05 —0.03 —0.02
Netherlands —0.06 —0.10 —0.06
Ireland —0.07 —0.03 —0.04
Germany —0.12 —-0.11 —0.08
Belgium —0.15 —0.16 —0.11
France —0.16 —0.04 —0.02
Mean -0.09 -0.08 -0.06
Czech Republic —0.02 —0.04 —0.02
Poland -0.13 —0.08 —0.05
Hungary —0.20 —-0.23 -0.17
Mean -0.12 -0.12 -0.08
Greece 0.00 —0.06 —0.05
Portugal —0.09 —0.04 —-0.03
Spain —0.09 —0.03 —0.02
Italy -0.13 —0.10 —0.07
Mean -0.08 -0.06 -0.04
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Table A.12: Hours Worked Differences of Married Women Relative to the US With Targeted Male
FElasticity €,=0.1

Country Data Baseline €, = 0.1
Finland 0.03 —-0.12 —0.12
Denmark —0.03 —0.25 —0.26
Sweden —0.06 —0.15 —0.15
Norway —0.12 —0.11 —0.11
Mean -0.05 -0.16 -0.16
France —0.20 —0.12 —0.15
United Kingdom —-0.21 —0.18 —0.18
Austria -0.23 -0.15 —0.14
Belgium —0.28 —-0.31 —0.32
Germany —0.34 —0.35 —-0.37
Ireland —0.38 —0.16 —0.15
Netherlands —0.39 —-0.19 —-0.19
Mean -0.29 -0.21 -0.22
Czech Republic 0.04 —0.15 —0.14
Poland —0.09 —0.10 —0.12
Hungary —0.10 —-0.10 —-0.12
Mean -0.05 -0.12 -0.12
Portugal —0.05 —0.23 —0.23
Greece —0.25 0.03 0.02
Spain —0.37 —0.04 —0.04
Italy —0.42 —0.12 —-0.15
Mean -0.27 -0.09 -0.10
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Table A.13: Hours Worked Differences of Married Men Relative to the US With Different Targeted

Female Elasticities

Country Data Baseline ey = 0.6 ey =1.0
Finland —0.12 —0.13 —0.15 —0.12
Denmark —0.12 —0.14 —0.16 —-0.14
Norway —0.14 —0.11 —0.12 —0.11
Sweden —0.15 —0.11 —0.11 —0.10
Mean -0.13 -0.12 -0.18 -0.12
Austria —0.04 —0.11 —0.12 —0.10
United Kingdom —0.05 —0.03 —0.03 —0.02
Netherlands —0.06 —0.10 —0.11 —0.09
Ireland —0.07 —0.03 —0.04 —0.03
Germany —0.12 —0.11 —0.14 —0.08
Belgium —0.15 —0.16 —0.18 —0.15
France —0.16 —0.04 —0.06 —0.03
Mean -0.09 -0.08 -0.10 -0.07
Czech Republic —0.02 —0.04 —0.05 —0.03
Poland —-0.13 —0.08 —0.09 —0.07
Hungary —0.20 —0.23 —0.25 —0.21
Mean -0.12 -0.12 -0.13 -0.10
Greece 0.00 —0.06 —0.07 —0.06
Portugal —0.09 —0.04 —0.05 —0.03
Spain —0.09 —0.03 —0.03 —0.03
Ttaly —-0.13 —0.10 —0.12 —0.08
Mean -0.08 -0.06 -0.07 -0.05
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Table A.14: Hours Worked Differences of Married Women Relative to the US With Different
Targeted Female Elasticities

Country Data Baseline ey = 0.6 ey =1.0
Finland 0.03 —0.12 —0.10 —0.15
Denmark —0.03 —0.25 —0.20 —0.31
Sweden —0.06 —0.15 —0.12 -0.19
Norway —0.12 —0.11 —0.09 —-0.13
Mean -0.05 -0.16 -0.13 -0.19
France —0.20 —0.12 —0.09 —0.16
United Kingdom —0.21 —0.18 —0.15 —0.23
Austria —0.23 -0.15 -0.15 -0.15
Belgium —0.28 —0.31 —0.30 —-0.35
Germany —0.34 —0.35 —0.28 —0.50
Ireland —0.38 —0.16 —0.13 —0.18
Netherlands —0.39 —0.19 —0.18 —0.21
Mean -0.29 -0.21 -0.18 -0.25
Czech Republic 0.04 —0.15 —0.12 —0.18
Poland —0.09 —0.10 —0.08 —0.15
Hungary —0.10 —0.10 —0.08 —0.12
Mean -0.05 -0.12 -0.09 -0.15
Portugal —0.05 —0.23 —-0.19 —0.27
Greece —0.25 0.03 0.03 0.03
Spain —0.37 —0.04 —0.03 —0.05
Ttaly —0.42 —0.12 —0.10 —0.14
Mean -0.27 -0.09 -0.07 -0.11
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Table A.15: Hours Worked Differences of Married Women Relative to the US With Country-Specific
Redistribution Factor (A\%)

Country Data Baseline ¢
Finland 0.03 —-0.12 —-0.12
Denmark —0.03 —0.25 —0.27
Sweden —0.06 —0.15 —0.16
Norway —-0.12 —0.11 —0.11
Mean -0.05 -0.16 -0.16
France —0.20 —0.12 —0.14
United Kingdom —0.21 —0.18 —0.19
Austria —0.23 —0.15 —0.15
Belgium —0.28 —-0.31 —-0.31
Germany —0.34 —0.35 —0.36
Ireland —0.38 —0.16 —0.18
Netherlands —0.39 —-0.19 —-0.19
Mean -0.29 -0.21 -0.22
Czech Republic 0.04 —0.15 —-0.13
Poland —0.09 —0.10 —0.10
Hungary —0.10 —-0.10 —-0.09
Mean -0.05 -0.12 -0.11
Portugal —0.05 —0.23 —0.24
Greece —0.25 0.03 0.03
Spain —0.37 —0.04 —0.04
Italy —0.42 —0.12 —0.16
Mean -0.27 -0.09 -0.10
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Table A.16: Hours Worked Differences of Married Women Relative to the US With Alternative
Consumption Taxes (7 cDaniel)

Country Data Baseline T(I:VICDaniel
Finland 0.03 —0.12 —0.11
Denmark —0.03 —0.25 —0.27
Sweden —0.06 —-0.15 —0.18
Norway —0.12 —0.11 —0.09
Mean -0.05 -0.16 -0.16
France —0.20 —0.12 —0.14
United Kingdom —-0.21 —0.18 —0.16
Austria -0.23 -0.15 -0.15
Belgium —0.28 —-0.31 —-0.30
Germany —0.34 —0.35 —0.34
Ireland —0.38 —0.16 —0.16
Netherlands —-0.39 -0.19 -0.19
Mean -0.29 -0.21 -0.21
Czech Republic 0.04 -0.15 —0.09
Poland —0.09 —0.10 —0.09
Mean -0.08 -0.18 -0.09
Portugal —0.05 —0.23 —-0.21
Greece —0.25 0.03 0.08
Spain —0.37 —0.04 —0.02
Italy —0.42 —0.12 —0.16
Mean -0.27 -0.09 -0.08
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Table A.17: Hours Worked Differences of Married Women Relative to the US With Alternative
Wage Measures

Country Data Baseline OECD Wages 1 OECD Wages 2
Finland 0.03 —0.12 —0.11 —-0.16
Denmark —0.03 —0.25 —0.25 —0.23
Sweden —0.06 —0.15 -0.17 —0.14
Norway —0.12 —-0.11 —0.10 —-0.11
Mean -0.05 -0.16 -0.16 -0.16
France —0.20 —0.12 —-0.13 —
United Kingdom —0.21 —0.18 —0.18 —-0.14
Austria —-0.23 —0.15 —-0.13 —0.22
Belgium —0.28 —0.31 —0.30 -0.27
Germany —0.34 —0.35 —0.45 —0.42
Ireland —0.38 —0.16 —0.14 —
Netherlands -0.39 -0.19 —0.15 —0.23
Mean -0.29 -0.21 -0.21 -0.26
Czech Republic 0.04 —0.15 —-0.14 —-0.11
Poland —0.09 —-0.10 -0.10 -
Hungary —0.10 —-0.10 —-0.09 —-0.07
Mean -0.05 -0.12 -0.11 -0.09
Portugal —0.05 —0.23 —0.22 —0.02
Greece —0.25 0.03 0.03 0.07
Spain —0.37 —0.04 —0.05 0.05
Ttaly —0.42 —-0.12 —-0.23 —0.24
Mean -0.27 -0.09 -0.12 -0.08
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