Abstract

This paper examines the impact of joint taxation of a married couple on the labour supply of women.
I exploit reforms of the tax treatment of spouses that have occurred in 8 OECD countries, where
elements of joint taxation have been replaced by separate taxation. Panel data and an event-study
approach is used to estimate the causal effect on the female labour supply, which is positive but
statistically insignificant. A micro-study on the tax reform in the United Kingdom is then carried out
using Labour Force Survey (LFS) data and a difference-in-differences approach. Married women
experienced a 4.1% increase in their participation rate and married women in the labour force
experienced a 9.8% increase in total hours worked per week. There was an overall increase of 2.7

weekly hours of work for all married women.
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1 Introduction

The income taxation system for a married couple can have distortionary effects on the labour supply
of the secondary earner. The system implemented can either take the form of joint or separate taxation,
where a separate system taxes each spouse’s income separately and a joint system taxes a married
couple as a unit. Within a joint taxation system, pooled earnings are used to establish the marginal tax
rate, which is equalised for both spouses and in effect reduced for the primary earner. As the marginal
tax rate of the secondary earner is determined by the primary earner’s income, it is higher than it would
be if they were taxed separately. Under neo-classical assumptions, this disincentivises the labour
supply of the secondary earner, which is in most cases the female in the couple. Therefore, economic
theory predicts that joint taxation negatively affects the labour supply of married women.

This paper attempts to estimate the effects of joint taxation for married couples on the female
labour supply using panel data and an event-study approach, which exploits several tax reforms
involving a switch from joint to separate taxation using various treatment and control groups. OECD
countries that have reformed their taxation system at differing points in time to remove elements of
‘jointness’ include Denmark, Sweden, the Netherlands, Austria, Finland, Italy, Belgium, Canada,
Spain, and the United Kingdom. In the early 20" century, the traditional male breadwinner model
defined most households in developed nations, in which the husband is the sole earner whilst the wife
mainly focuses on domestic activities. When married women initially began to join the labour force,
their earned income was perceived as an addition to the husband’s primary earnings and joint taxation
was used as the default system for most countries as a reflection of this principle. However, female
participation in the labour market grew substantially in the mid 20" century and attitudes towards
gender roles underwent significant transformation. Therefore, many developed countries have
switched to a separate taxation system in an attempt to eliminate any gender bias and incentivise female
labour force participation. This cross-country analysis finds a positive but not significant effect of
separate taxation on the female labour supply.

To provide a more in-depth analysis of the effect of joint taxation on the labour supply of married
women, a micro-study on the United Kingdom is carried out using Labour Force Survey (LFS) data
and a difference-in-differences approach. The UK switched to separate taxation in 1990. The previous
system of joint taxation used meant that a married woman essentially had no independent status as a
taxpayer, and her income was aggregated with her husband for tax purposes. After this was abolished,
married women were assessed for income and capital gains tax as individuals. In theory therefore, this
tax reform should have incentivised their labour supply. Their labour supply response is examined

using measures at the extensive and intensive margin, which is positive and significant in all instances.



At the extensive margin, married women experienced a 4.1% increase in their participation rate 5 years
after the reform. At the intensive margin, there was a 9.8% increase in total hours worked over this
time period. There was also an overall increase of 2.7 weekly hours of work for all married women.

Joint taxation remains in place in France, Germany, Iceland, Ireland, Luxembourg, Norway,
Poland, Portugal, Switzerland, and the US. It can either take the form of income aggregation or income
splitting. Income aggregation is where the sum of family income is taxed as a whole. In France for
example, income tax is assessed on the incomes of the whole household, which includes a married
couple and dependent children living in the household, which enables larger families to pay less tax.
Income splitting is where half a couple’s income is assigned to each spouse for tax purposes. For
example, in Germany the system of ‘Ehegattensplitting’ enables a married couple to pay tax on their
aggregate income. This creates tax savings for couples in which the primary earner has a considerably
higher income than their partner and provides the most benefits for single-earner households.
Therefore, there are large disincentives for the secondary earner to join the labour force.

Joint taxation has been repeatedly criticised by the OECD and the EU commission due to the
disincentive effects on the labour supply of married women. Furthermore, a recent statement from the
European Parliament in 2019 urged member states to introduce individual taxation systems to achieve
tax fairness and promote gender equality. Increasing female labour force participation is an explicit
policy objective in many developed nations, as it is an important driver of economic growth and
development. To achieve this, Governments often focus on policies that aim to minimise the impact
of having children on the labour supply of women, such as childcare support and maternity leave
entitlement. The tax treatment of married couples however is often omitted from the debate, despite
being an influential factor. Therefore, there are clear policy implications from this research question if
a move towards taxation on an individual basis can be shown to have significant positive effects on
the female labour supply.

The paper is organised in the following way: the next section considers the relevant literature. Next,
the tax reforms to be exploited, the empirical strategy and the data used for this study are discussed.

Then the empirical results are presented, and the conclusion lays out the policy implications.

2 Literature on Labour Supply and Taxation

A series of papers have examined labour supply responses of secondary earners, in particular married
women. Blundell and Walker (1988) illustrate that a reform towards separate taxation for married
couples, which reduces marginal tax rates for married women, has greater efficiency gains than a

reform that reduces the marginal tax rate for the combined household. Kleven et al. (2009) determine



the optimal income tax for couples, and more specifically how the tax rate on one individual should
vary with the earnings of their spouse. Their findings support the notion of independent taxation, as
optimal tax rates for secondary earners are below the marginal tax rates of primary earners. Kaygusuz
(2010) investigates to what extent tax reforms in the US influenced the increase in the labour force
participation of married women between 1980-1990 and finds that they account for 20-24% of the
increase in the labour force participation rate of married women, and 27% of the increase in their
working hours. Blau and Kahn (2007) find increasing labour force participation and decreasing labour
supply elasticities of women over past decades, which suggests that estimated effects of joint taxation
based on earlier reforms may be different to the effects nowadays.

Within the literature of labour supply responses to joint taxation, Bick and Fuchs-Schiindeln
(2017a) consider seventeen European countries and examine the effects of tax code progressivity and
the tax treatment of married couples on married partners’ labour supply. This framework is built on in
Bick and Fuchs-Schiindeln (2017b) to quantify the disincentive effects of elements of joint taxation
for married couples in these countries by analysing a counterfactual tax reform switching to entirely
separate taxation. Their findings show that for all countries, married women would increase their
labour supply as a result. The following papers provide evidence of the effects of joint taxation through
changes in tax systems. Crossley and Jeon (2007) study a Canadian tax reform in 1988 which reduced
the ‘jointness’ of the labour income taxation system and find that this significantly increased the labour
supply of wives of high-earning husbands. LalLumia (2008) estimates the effect of the tax reform in
the US in 1948 that switched from separate to joint taxation of married couples on their labour supply,
using a natural experiment created by cross-state variation in property laws. This study finds a
significant decline in the employment rate among women in highly educated couples. Kaliskova
(2014) estimates the effect of the introduction of joint taxation in the Czech Republic in 2005 on
married couples’ labour supply and finds a significant decrease in the employment rate of married
women with children. Selin (2009) estimates the effect of the Swedish tax reform in 1971 switching
from joint to separate taxation on female employment and finds that employment among married
women would have been significantly lower if the system of joint taxation had continued. Isaac (2020)
estimates the labour supply effects of joint taxation in the Untied States by exploiting tax variation
created by federal same-sex marriage recognition, and finds that it significantly decreased labour force
participation of lower earners. This paper contributes to this literature by broadly examining the effects
of joint taxation on the female labour force participation at an aggregate level and more specifically
estimating its effects on the labour supply of married women in the United Kingdom. To the best of
my knowledge, there are no studies that provide evidence of labour supply responses to the switch to

separate taxation in the UK in 1990.



3 Identifying Variation

This section identifies the relevant tax reforms to be exploited in the empirical analysis.

3.1 OECD Countries

Table 1: Tax Reforms in OECD Countries

Country Year Reform

1  Denmark 1970 The unit of taxation changed from the family, where spousal income was aggregated, to
individuals aged 15+.

2 Sweden 1971  For married couples, labour income became taxed separately under a new tax schedule that was
homogenous for all individuals, independent of marital status.’

3 The 1973 Joint taxation was abolished, with the income from labour of married women to be taxed

Netherlands individually.

4  Austria 1973 There was a change from family taxation to individual taxation, where the individual taxpayer
replaced the household as the unit.

5  Finland 1976 Joint taxation for married couples was abolished and separate taxation was introduced, so the
individual became the tax unit.

6 Italy 1977  Joint taxation of husbands and wives was abolished, which meant that spouses became entitled
to separate assessment.

7  Belgium 1988  The system changed from aggregation for married couples to individual taxation, with a provision
for the lower-earning spouse to be transferred up to 30% of the couple’s aggregate earned income.

8 Canada 1988 A spousal tax exemption was replaced with a non-refundable tax credit, reducing the ‘jointness’
of the tax system.?

9  Spain 1988  Compulsory joint filing was abolished, and married couples were allowed to choose between joint
and separate taxation.’

10 UK 1990 Joint taxation of married couples, where the wife’s income was aggregated to household income,

was replaced by completely independent taxation.

Notes: Various tax reforms occurred in OECD countries that individualised the taxation system of a married couple. 10 reforms are
identified, however Denmark and Austria are later dropped from the sample due to data unavailability at the time of the reform.

In 1970, Greece was the only country in Europe to employ a system of separate taxation for married

couples. Since then, many developed countries have moved away from a system of joint taxation to

varying extents, in part because of the distortionary effects of on the labour supply of the secondary

earner. This includes Austria, Belgium, Canada, Denmark, Finland, Italy, the Netherlands, Spain,

Sweden, and the United Kingdom. These reforms can be used to obtain a causal estimate of the effect

of switching to separate taxation on the female labour supply. Table 1 summarises the year of the

reform in each country and what it entailed.

! An empirical analysis of this reform in Sweden can be found in Selin (2009). These findings show that employment
among married women would have been 10% lower in 1975 if the 1969 system of joint taxation had continued.

2 This reform meant that the ‘first dollar’ marginal tax rate of the secondary earner no longer depended on the marginal
tax rate of their spouse. Crossley and Jeon (2007) find a significant increase in labour force participation among married
women to higher-income husbands after this tax reform in Canada. Their difference-in-differences approach finds that
the reform resulted in a 9 to 10% increase in the labour force participation of low-education women married to higher-
income husbands.
3 Fernandez, et al. (2014) estimates the effect of the Spanish tax reform on the labour supply of married women. They
find the effect of the fiscal reform to be a 1.62% increase in labour participation.



3.2 The United Kingdom

Table 2: The 1990 Tax Reform in the United Kingdom

Tax Year Basic Rate % Top Single Person’s Married Man’s Married
(Taxable Rate(s) % Allowance/ Allowance £ Couple’s
Income £) (Taxable Personal Allowance £

Income £) Allowance £

1989/90 25 40 (20,701+) 2,785 4,375
(1-20,700)

1990/91 25 40 (20,701+) 3,005 1,720
(1-20,700)

Notes: Taxable income is defined as gross income for income tax purposes less any allowances and reliefs available at the taxpayer's
marginal rate. A single person received a Single Person’s Allowance (SPA). A married man benefitted from the Married Man’s
Allowance (MMA). A married women received a Wife’s Earned Income Allowance (WEIA) was equal to the SPA.

To provide a more detailed picture of the effect of joint taxation on the labour supply of married
women, a micro-study on United Kingdom is carried out. In the UK, independent taxation of spouses
came into effect on 6 April 1990. The previous joint taxation system treated the income of a married
woman as if it were an extension of the income of the husband for tax purposes. Personal allowances
were given as a deduction from the taxpayer’s income before the tax liability was calculated, and in
effect gave relief at the taxpayer’s marginal rate of tax. A married man had a tax exemption in the form
of a Married Man’s Allowance (MMA), which was just over one and a half times the Single Person’s
Allowance (SPA), so couples stood to benefit financially from getting married as the man would
receive a higher personal allowance. A married women who was working received a Wife’s Earned
Income Allowance (WEIA), which was equal to the SPA, and her labour income (but not investment
income) in excess of the allowance was taxed jointly with the income of her husband.

A system of independent taxation was proposed by Nigel Lawson, who stated in his 1988
Budget Speech that one of the main objectives was ‘to give married women the same opportunities for
privacy and independence in tax matters as their husbands’. After the reform that came into effect in
the 1990/91 tax year, each spouse was taxed separately on their labour and investment income.* The
other key element of the reform was the abolition of the Married Man’s Allowance. To avoid the
household tax liability increasing for married couples (since the MMA was higher than the SPA), a
new Married Couple’s Allowance (MCA) was introduced, which was equal to the difference between
the SPA and the MMA. From 1990, everyone regardless of their sex and marital status was entitled to
a Personal Allowance (PA) and married men additionally received the MCA. The change in personal

allowances as a result of this reform are detailed in Table 2.

4 Stephens Jr and Ward-Batts (2004) investigate whether there is a reallocation of asset ownership as a resulf of this
reform and they find evidence of a shift in investment income to the spouse with the lower marginal tax rate.



3.3 Changes in Marginal Tax Rates

Table 3: Household Labour Income Under the Pre-Reform Taxation System

Household Gross Personal Allowance £ Taxable MTR Tax Total Net Income £
member Income Income £ Liability £
£

1 Husband 30,000 4,375 (MMA) 25,625 40 7,145 22,855
Wife 0

2 Husband 30,000 4,375 (MMA) 37,840.00 40 12,031 32,969
Wife 15,000 2,785 (WEIA)

3 Husband 15,000 4,375 (MMA) 22,840.00 40 6,031 23,969
Wife 15,000 2,785 (WEIA)

4 Husband 30,000 4,375 (MMA) 52,840.00 40 18,031 41,969
Wife 30,000 2,785 (WEIA)

Notes: 4 hypothetical households in the tax year 1989/90. A married man benefitted from the Married Man’s Allowance (MMA). The
Wife’s Earned Income Allowance (WEIA) was equal to the Single Person’s Allowance (SPA).

Table 4: Household Labour Income Under the Post-Reform Taxation System

Household Gross Personal Allowance £ Taxable MTR  Tax Net Income Total Net
member Income Income £ Liability £ Income £
£ £

1 Husband 30,000 3,005 (PA) + 1,720 (MCA) 25,275 40 7,005.00 22,995.00 22,995.00
Wife 0

2 Husband 30,000 3,005 (PA) + 1,720 (MCA) 25,275 40 7,005.00 22,995.00 34,996.25
Wife 15,000 3,005 (PA) 11,995 25 2.998.75 12,001.25

3 Husband 15,000 3,005 (PA) + 1,720 (MCA) 10,275 25 2,568.75 12,431.25 24,432.50
Wife 15,000 3,005 (PA) 11,995 25 2,998.75 12,001.25

4 Husband 30,000 3,005 (PA) + 1,720 (MCA) 25,275 40 7,005.00 22,995.00 45,302.00
Wife 30,000 3,005 (PA) 26,995 40 7,693.00 22,307.00

Notes: 4 hypothetical households in the tax year 1990/91. The Married Couple’s Allowance (MCA) was set equal to the difference
between the MMA and SPA. It was given to the husband but could be transferred to the wife if he was not making full use of it.

The abolition of joint taxation in the UK in 1990 created labour supply incentives for women married
to high-income men in the labour force. Table 3 and 4 illustrate how the tax liability would have been
calculated for four different types of married couples in the tax year prior to and after the reform
respectively. In 1989/90, the basic marginal tax rate of 25% was applied to taxable income, which is
earned income above the personal allowance. The higher marginal tax rate was 40%, which applied to
excess taxable income above £20,700. It was less likely for single people to pay tax at this higher
marginal tax rate, and more likely for a dual income married couple, since the income of spouses was
aggregated for tax purposes.

The first example considers a single earner married couple where the husband is part of the
labour force and in the higher marginal tax bracket. As married women were entitled to the WEIA
under joint taxation and the PA under separate taxation, the marginal tax rate was 0% on the very first
pound of labour income earned both before and after the reform. Under joint taxation however, once

their earned income exceeded this exempt amount, it was taxed at the MTR of their husband.



The second example considers a dual earning couple where the husband is in the 40% marginal
tax bracket. In this instance, the entirety of the earned income of the wife in excess of her exemption
was taxed at a 40% marginal rate. After the introduction of separate taxation, both spouses were taxed
under the same income tax brackets, independent of each other’s earnings, so a married woman
received the basic marginal tax rate of 25% on her earned income (above the exemption and below the
higher rate threshold), entirely independent of her husband’s income.

The third example refers to a two-earner married couple with equal incomes. Under joint
taxation, if their aggregate taxable income exceeds the basic rate threshold (£20,700) then the wife
would be in the higher marginal tax bracket of 40%, even if her husband was only in the 25% tax
bracket. The introduction of separate taxation results in their incomes in excess of the personal
allowance being separately taxed at the basic rate of 25%. Therefore, women benefited from separate
taxation when their income was in the basic marginal tax bracket but considered to be in the higher
bracket once it was added to their husband’s. The marginal tax rate of the wife would have been
unchanged by the reform if the couple’s aggregate taxable income fell below this threshold. The fourth
example shows that for a dual-earning couple with both partners on very high incomes, the marginal
tax rate for both spouses is also unchanged by the reform.

Therefore, for a group of married women whose marginal tax rate would have been reduced
from 40% to 25% following the introduction of separate taxation, there would have been an incentive
to increase their labour supply. Furthermore, after 1992 married women could receive a higher
personal allowance, as they were eligible to be transferred all or half of the MCA from their husband
if he was not making full use of it. The previous MMA penalised couples where the wife was a higher

rate taxpayer, and her husband paid tax at the basic rate.

4 Empirical Strategy

4.1 Event-study of OECD Countries

The cross-country analysis is based on an event-study approach that exploits previous tax reforms that
have occurred in various OECD countries. The ‘event’ is defined as the year in which the income
taxation system for a married couple removes elements of ‘jointness’ in order to achieve a more
individualised system. Details of these tax reforms can be found in Table 1. The labour supply response
is examined at the extensive margin, with the outcome variable of interest the labour force participation

rate. Various treatment and control groups are considered.



Table 5

Treatment group Control Group

1 Women aged 15-64 in 8 OECD countries where the Women aged 15-64 in 10 OECD countries where

relevant tax reform took place joint taxation is still in place

2 Women aged 15-64 in 8 OECD countries where the Men aged 15-64 in 8§ OECD countries where the

relevant tax reform took place relevant tax reform took place

3 Women aged 25-64 in 8 OECD countries where the Women aged 15-24 in 8 OECD countries where

relevant tax reform took place the relevant tax reform took place

Notes: Summary of the various treatment and control groups used for the event-study.

The estimate of the treatment effect of the tax reform is the difference between the change in
labour force participation rate in the treatment group and the change in the control group. The
comparison against a control group, which does not receive the treatment, allows the impact of the
reform to be isolated from other factors, under the assumption that the labour supply response of the
control group will provide a counterfactual outcome. Therefore, it is necessary that the control group
is unaffected by the tax reform but is otherwise similar in its characteristics to the treatment group,
which ensures that it is likely to respond similarly to the underlying trends. Since it is necessary for
the control group to be similar in its characteristics to the treatment group, I have exclusively
considered OECD countries, as the employment trends of women in these countries are similar. This
method also requires that the pre-reform trends between the two groups are parallel for it to be plausible
that the control group provides an accurate counterfactual result.

There are 10 OECD countries identified in Table 1 where a relevant reform took place, however
Austria and Denmark are dropped from the sample since sufficient labour market data is unavailable
in the time periods before and after. Therefore, there are 8 countries available to form the basis of the
treatment group. A natural treatment and control group would be married and single women aged 15-
64 within these countries. However, the dataset is unable to be broken down by marital status, so
alternative control groups are identified. Table 5 details the various treatment and control groups that
are instead used in the event-study. The first treatment group consists of women aged 15-64 within 8
countries that have moved towards separate taxation, and the control group consists of women aged
15-64 in 10 OECD countries in which joint taxation of married couples is still in place. Figure 1 in the
Appendix shows that there are generally positive trends in the female labour supply across OECD
countries, indicating that this will be a suitable control group. Figure 2 in the Appendix illustrates the
female labour force participation rate in the treatment group for 5 years before and after the reform.
Figure 3 in the Appendix shows the evolution of the female labour force participation rate in the 10

OECD countries in the control group, with a year randomly assigned in order to illustrate the reform.
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These figures indicate that the parallel trends assumption is met, however this will also be empirically
tested. Table 6 in the Appendix details the joint taxation systems in place in the control group.

The following model is used to identify the impact of the tax reforms:
5

Yoo = z ﬁk*d§t+¢c+yt+ect (1)
k=-5

The dependent variable (Y,;) represents the percentage change in the female labour force participation
rate relative to the year before the form, for country c at time 7. The equation includes fixed country
and fixed time effects (¢, and y;) to control for time-invariant group differences and for the common
time trend in the labour supply. The impact of the reforms is captured by the estimators £, which are
the coefficients of the event-time indicator variables (dX,), where k indicates the number of years since
the tax reform, and the omitted category is k = —1. For the event-study regression, 5 time periods are
considered before and after the event, with the end points are binned up, and all of the countries in the
control group are assigned k = —1.

An alternative control group is identified as men aged 15-64 in the 8 countries where the reform
took place, under the assumption that men would not have adjusted their labour supply in response.
Single men will naturally be unaffected by the reforms. Assuming that married men are mostly the
primary earners, their marginal tax rates in some cases may have been raised after a switch to
independent taxation. However, since estimates of male labour supply responses to tax changes are
consistently found to be very small, the assumption can be made that these reforms would have had a
negligible effect. Using this control group requires that employment trends of men and women evolve
in the same way prior to the reform. Figure 4 in the Appendix illustrates the trends in female and male
labour force participation within these 8 countries. As to be expected, the labour force participation
rate is consistently higher for men than women. It also appears that the trends are parallel in the years
leading up to the reform.

Another alternative method is to identify the treatment group as women aged 25-64 as the
treatment group and women aged 15-24 as the control group. This is based on the assumption that
younger women in this age bracket are much less likely to be married women in the older age bracket.
This is plausible since at the start of the 1990s, the average age at first marriage across OECD countries
was 25 for women.’ Figure 5 in the Appendix shows the labour force participation rates for younger
women aged 15-24 and older women aged 25-64. The levels are much more similar for the two groups,
and there is no clear pattern of either age group having higher rates overall. Again, it seems as though

the trends are parallel in the pre-reform years, which is a necessary condition for this event-study.

5 Source: OECD Family Database - Indicator SF3.1 - based on national statistical offices and Eurostat - http://oe.cd/fdb
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For these variations, where the treatment and control groups are identified as different
demographic groups within the same countries, equation 1 can be used to specify the model. Here, the
dependent variable (Y,;) represents the first difference in labour force participation between the
treatment and control group, for country c at time ¢. The advantage of using multiple control groups is
that if the results are similar, it is more plausible that the estimated treatment effect accurately captures
the effect of the tax reforms, and not just the effect of the other contemporaneous changes or trend

differences between the control and treatment groups.

4.2 Micro-study of the United Kingdom

My empirical strategy to carry out a micro-study on the UK is based on a difference-in-differences
method focusing on the reform in 1990, when joint taxation for married couples was replaced by
separate taxation. The regression results are obtained using data from the Labour Force Survey
between 1985 and 1995, in order to consider 5 time periods before and after the reform. Individuals
excluded from the sample are those not of working age. The treatment group consists of married
women aged 15-64 in the UK, as this group experienced changes in their marginal tax rates as a result
of this reform. The largest change would have been for women married to men in the higher 40%
marginal tax bracket, as their marginal tax rate on earnings above their personal allowance would have
fallen from 40% to the basic rate of 25% after this reform. however, it is not possible to solely identify
women whose marginal tax rate was affected by the reform as the treatment group since information
regarding income and subsequent tax brackets is unavailable in the dataset. Single women aged 15-64
in the UK are identified as the control group as they are naturally unaffected by the reform. Therefore,
this method therefore controls for any contemporaneous shocks to the labour force participation of
women in the UK.

The first outcome of interest is the measure of labour supply at the extensive margin, using a
dummy variable equal to one if the individual did paid work in the reference week. The measure of
labour supply at the intensive margin response is also considered, using total log hours worked in the
reference week in main and second jobs as another outcome of interest, conditioned on the individual
having worked a positive number of hours. Total hours worked in the reference week is also considered
as an outcome variable of interest, including women in the subsample that work zero hours, which
provides an insight to labour supply responses at both the extensive and intensive margin. Control
variables are used to control for other factors that are likely to determine an individual’s labour supply

decision.
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Two key identifying assumptions are made. Firstly, that there are no contemporaneous shocks
(other than the tax reform itself) to the relative labour market outcomes of the treatment and the control
groups in the same period of time as of the reform. This assumption is met since there were no other
major changes to the UK taxation system going into the 1990/91 tax year. Table 7 in the Appendix
details the income tax rates brackets and the personal allowances available in the entire time period
considered. Secondly, the assumption is made that the change in the outcome of the control group is
an accurate estimated counterfactual of the change in the outcome of the treatment group if the reform
had not occurred. Therefore, it is necessary that the pre-reform trends of the treatment and control
group are parallel to ascertain that the underlying trends do not differ between the two groups. Figure
6 in the Appendix illustrates the labour force participation rate of single and married women over the
relevant time period, and it can be seen that before the reform, the trends between the two groups
appear similar. This therefore presents some evidence for the validity of the parallel trends assumption
at the extensive margin. This assumption also becomes more plausible once observable characteristics
are controlled for. One way to empirically test this assumption is to compare the difference in outcomes
between the two groups in the pre-reform years. Using the year before the reform as the base year, it
can be tested whether the difference between the outcome of single and married women is significantly
different to the base year in any of the other pre-reform years. If the common trends assumption holds,
then there should be no statistically significant difference.

The following model is used to identify the impact of the tax reform:
5

Vie= @+ 0T+ > Bl D) + e+ 6Xie + € @)
k=—5

The dependent variable (Y,;) represents the outcome variable of interest for individual i at time ¢, either
labour force participation or weekly hours of work. The equation includes a full set of year dummies
and a treatment dummy, where T; takes a value 1 if the individual i is married and 0 otherwise. The
impact of the reform is captured by the difference-in-difference estimators S, which are the
coefficients of the complete set of interactions of the treatment and time dummies, where & indicates
the number of years since the tax reform, and the omitted category is k = —1. X;; is a vector of
additional covariates that control for observable differences in the characteristics of the treatment and
control group that affect the individual labour supply choice. This includes dummy variables for age
bracket (15-24, 25-34, 35-44, 45-54, 55-64), number of dependent children under 16 (none, one, two,
three, four, and five or more), a dummy variable for race (=1 if non-white), and a full set of indicators

for region of usual residence. Educational attainment is controlled for by a full set of indicator variables
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for different levels of highest qualification achieved (no qualification, GCSE equivalent, A-Level
equivalent, other professional/vocational qualification, further education at or below degree level).

A placebo test is also carried out by considering the male labour supply response to the tax
reform at both the extensive and intensive margin. The difference-in-differences analysis is repeated
with married men as the treatment group and single men as the control group, using the model specified
in equation 2. Theoretically the labour supply of neither group should be altered as a result the abolition
of joint taxation and therefore there no significant effects should be found. The marginal tax rate of
single men will not be directly affected at all by the reform. The marginal tax rate of married men
would have been largely unaffected due to the way in which the tax bill was calculated under joint
taxation. Prior to the reform, a married woman’s labour income exceeding her personal allowance was
added to her husband’s income for tax purposes. Therefore, taxing spouses separately would affect the
marginal tax rate of the wife more than the husband, assuming the husband is the primary earner.
Furthermore, estimates of male labour supply responses to tax changes are consistently found to be
very small. Both Kaliskova (2014) and LaLumia (2008) find mostly insignificant effects of joint
taxation on the labour supply of married men. Figure 7 in the Appendix illustrates the labour force
participation rate of single and married men over the relevant time period. This shows that the trends
for married men and single men evolve in the same way over time and do not appear to be altered by

the reform.

5 Data

5.1 Event-study of OECD Countries

I use the OECD Employment and Labour Market Statistics database, which includes annual labour
market statistics and indicators from 1960, to obtain an unbalanced panel of 20 OECD countries.® This
contains the annual labour force participation rates and can be separated by gender and age group, but
not by marital status. Since the reforms of interest occurred at various points in time for different
countries, data is obtained for the years 1960-2020. However, data is less widely available in the earlier
decades. Therefore, although 10 countries are identified with relevant tax reforms, 2 countries
(Denmark and Austria) are dropped from the sample due to data being unavailable around the time of
the reform. Table 8(a) in the Appendix summarises the female labour force participation rates in all of
the countries considered. Table 8(b) in the Appendix summarises the labour force participation rates

in the other demographic groups used in the alternative treatment and control groups.

® OECD (2021), "Labour Market Statistics: Labour force statistics by sex and age: indicators", OECD Employment and
Labour Market Statistics (database), https://doi.org/10.1787/data-00310-en (accessed on 01 December 2021).
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5.2 Micro-study of the United Kingdom

Table 9: Summary Statistics by Treatment Group and Period

Single Women Married Women

Before After Before After
Age 31 31 42 43
No. of children under 2 0.04 0.06 0.11 0.10
No. of children 2-4 0.06 0.09 0.17 0.16
No. of children 5-9 0.12 0.15 0.28 0.29
No. of children 10-15 0.33 0.28 0.34 0.32
Nonwhite ethnicity 0.14 0.10 0.12 0.09
Degree qualification 0.05 0.07 0.04 0.07
Total weekly hours 32.75(12.24) 3198 (13.11) 26.63(13.17) 27.39(13.43)
Log weekly hours 3.37 (0.58) 3.33(0.62) 3.11 (0.65) 3.14 (0.65)
Worked last week 0.50 0.51 0.51 0.56
Observations 98346 122669 173284 182715

Notes: The table reports the means of the outcome and demographic characteristics including control variables used in the regressions.
The pre-reform period is defined as 1998-1989 and the post-reform period is defined as 1990-1995, since independent taxation was
introduced in 1990. Source: UK LFS data. For total and log weekly hours worked, only women working between 1-75 weekly hours
are included, with standard deviations in parenthesis.

To examine the labour supply of women in the UK, I use the UK Labour Force Survey, which began
in 1973 and surveys roughly 100,000 households.” T will use this survey to provide repeated cross-
sectional data for a sample of women and men aged 15-64 from 1985-1995. Since the reform occurs
in 1990, I use data from the five years prior to the reform and the five subsequent years. This survey
contains information about the composition and demographic characteristics of the household, their
economic activity and the number of weekly hours worked. Table 9 reports averages of the main
outcome and control variables by treatment group and treatment period calculated from the LFS data.
It can be seen in this table that married women are on average older, more likely to have children, and
work less hours. Their participation rates surpass those of single women after the reform, where 51%
of married women have completed paid work in the reference week in the pre-reform period, which
increases to roughly 56% in the post-reform period. Similar patterns can be seen for men in the sample
in Table 9(b) in the Appendix. Married men have the highest labour force participation rates and
average weekly hours than all other groups, with roughly 77% having worked that week.

6 Empirical Results

In this section, I present the main estimation results of the female labour supply response to separate

taxation from the event-study of OECD countries and the micro-study of the United Kingdom.

7 Office of Population Censuses and Surveys, Social Survey Division. (2004). Labour Force Survey. UK Data Service.
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6.1 Event-study of OECD Countries

Figure 8: Regression results
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Notes: Figure 8 shows the average impact of the various reforms on the labour force participation rate, using the treatment and control
groups previously detailed in Table 5. These figures plot the regression coefficients from the event-study regression modelled in equation
1 and their respective confidence intervals. In Figure 8(a) and Figure 8(b), the labour force participation rate is normalised at 100 at the
year before the reform t — 1. Figures 8(a), 8(c) and 8(e) detail the difference between the change in labour force participation rate of the
treatment and control group, and Figures 8(b), 8(d) and &(f) show the respective levels of the two groups. The blue lines represent the
change in LFPR relative to t — 1 for the treatment groups and the red lines represent the control groups.

Figure 8 shows that overall, there is no statistically significant difference between the change in the
labour force participation rate of the treatment group and control group. However, the effect is
always positive, which shows that the labour force participation rate of the treatment group always
increased more than the control group after the reform. This effect is clearer for the second and third
treatment and control group variations, when these groups are identified as different demographic
groups within the same countries. Figure 8(c) shows the difference between the change in the LFPR
for women and men relative to the year before the reform. This remains very close to zero before the
reform and becomes increasingly positive afterwards, although still insignificant. Figure 8(e) shows a
very similar trend for older and younger women. The treatment effect on married women is unable to
be observed from the dataset, so the results could be masking heterogeneity between married and

single women. Table 10 in the Appendix details the regression coefficients and their standard errors.
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6.2 Micro-study of the United Kingdom

Figure 9: Regression Results Measuring Labour Supply at the Extensive Margin
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Notes: Figure 9 shows the impact of the reform on the labour force participation rate of (a) women and (b) men. A 10-year time period
is considered, spanning from 5 years before the reform and 5 years after. The dots represent the difference-in-differences coefficients
(the interaction of the treatment dummy with post-reform years) from equation 2 and the lines represent their 95% confidence intervals.
The red line gives the results without control variables, and the blue line shows the results after controlling for observable characteristics.

Figure 9(a) shows the impact of the UK reform in 1990 on the labour force participation rate of married
women. The regression coefficients indicate the change in the difference in labour force participation
between married and single women relative to the year before the reform. The coefficients are all
insignificantly different from zero for the years before the tax reform, which provides evidence for the
parallel trends assumption, since it shows that the difference between married and single women does
not change in the years leading up to the reform. The effect is positive but not significant for the year
1990, which is a partially treated year as it is the year in which the reform came into effect. The effects
are positive and significant for all post-reform years, which shows separate taxation had a positive
effect on the labour force participation rate of married women. Including control variables in the
regression has noticeably little impact on the outcomes. Figure 9(b) gives the results when the same
regression is carried out for men in the sample as a placebo test. The results are all insignificant after
the reform, which is to be expected as the labour supply of men is unlikely to be affected. There are
some significant results in the early pre-reform years, however they are of a smaller magnitude, and

this effect is slightly reduced by controlling for observable characteristics.
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Figure 10: Regression Results Measuring Labour Supply at the Intensive Margin
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Notes: Figure 10 shows the impact of the reform on the hours worked of women and men. A 10-year time period is considered, spanning
from 5 years before the reform and 5 years after. The dots represent the difference-in-differences coefficients (the interaction of the
treatment dummy with post-reform years) from equation 2 and the lines represent their 95% confidence intervals. The red line gives the
results without control variables, and the blue line shows the results after controlling for observable characteristics.

Figure 10 shows the labour supply response to the UK reform at the intensive margin. The
regression coefficients indicate the change in outcomes between married and single women relative to
the year before the reform. Figure 10(a) illustrates the results for women in the labour force using log
weekly hours worked as the outcome variable of interest. The coefficients are generally insignificantly
different from zero for the years before the tax reform, although in some cases they are negative and
significant, but of a small magnitude. The effects are positive and significant for all post-reform years
and including control variables in the regression has noticeably little impact on the outcomes. Figure
(c) uses total weekly hours worked for all women in the sample (including those who work zero hours)
as the dependent variable, in order to capture an extensive and intensive margin response. The
coefficients are all very close to zero for the years before the tax reform, which provides evidence for
validity of the parallel trends assumption, and positive and significant in the post-reform years. Figures
10(b) and 10(d) show the results of the same regressions carried out for men. In Figure 10(b), the
effects are generally insignificant in the pre-reform years, and in the post-reform years there are some
positive and significant results, which suggests married men already in the labour force slightly
increased their hours compared to their single counterparts. The results are generally insignificant after
the reform in Figure 10(d), and there are some significant results in the early pre-reform years of a

small magnitude.
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Table 11: Labour Supply Response to Separate Taxation of Married Couples

M @ 3 “ ©)] (6)
Female Female Female Male Male Male
LFPR Log Hours Hours LFPR Log Hours Hours
1995 -0.0109 -0.0388"" -0.132 0.0324™" -0.00924 1.088™

(t=-5)  (0.00578)  (0.0104) (0.209)  (0.00551)  (0.00675)  (0.267)

1996 -0.00863 -0.0287" 0.0924 0.0210"" -0.00719 0.881""
(t=-4) (0.00576) (0.0103) (0.209)  (0.00550) (0.00669) (0.268)

1997 -0.00709  -0.0293"  -0.0189  0.00795 0.00265 0315
(t=-3)  (0.00578)  (0.0103) (0.210)  (0.00553)  (0.00685)  (0.270)

1988 -0.00786  -0.00668  -0.0242  -0.00258  0.0228™" 0.401
(t=-2)  (0.00573)  (0.0101) (0.210)  (0.00543)  (0.00681)  (0.268)

1990 0.00721 0.0323™ 0.672"" -0.00484 0.0119 0.0194
(t=0) (0.00576) (0.0101) (0.210)  (0.00542) (0.00668) (0.268)

1991 0.0229"" 0.0413" 1.226™ 0.00878 0.0214™ 0.837"
(t=1) (0.00579) (0.0102) (0.213)  (0.00550) (0.00675) 0.271)

1992 0.0220" 0.0491"" 1.669™ 0.00668 0.0230™ 0.157
(t=2) (0.00576) (0.0103) (0.210)  (0.00555) (0.00703) 0.272)

1993 0.0398"" 0.0569"" 2252 -0.00286 0.0231™ -0.126
(t=3) (0.00583) (0.0105) (0212)  (0.00562) (0.00715) (0.275)

1994 0.0325™" 0.0671"" 2.126™ -0.00185 0.0391" 0.185
(t=4) (0.00585) (0.0105) (0.214)  (0.00563) (0.00732) (0.276)

1995 0.0415™" 0.0981"" 2.748™ 0.000264 0.0438"" 0.498
(t=5) (0.00579) (0.0103) (0211)  (0.00555) (0.00717) 0.273)

N 576803 303589 576803 554939 384791 554939

Notes: Robust standard errors in parentheses. “ p < 0.05, ™ p <0.01, *** p < 0.001. This table presents the regression results illustrated
in Figures 9 and 10, where control variables are included. The base year is the year before the reform (1989).

Table 11 reports the difference-in-differences coefficients from equation 2 and their robust
standard errors. The coefficients of the interaction variables represent annual deviations from the
difference in outcomes between married and unmarried females, relative to the year before the reform
(1989). Labour supply is considered at the participation margin, measured by whether paid work was
carried out in the reference week, and at the intensive margin, measured by log hours (for all working
individuals in the sample). Total hours are also used as a measurement for all individuals in the sample,
which records a labour supply response that captures both the extensive and intensive margin. Columns
1-3 show that the effect on the labour supply of married women of the reform is positive and significant
by all measurements. The coefficient 0f 0.0415 in column 1 shows that 5 years after the reform, married
women experienced a 4.1% increase in probability of working. For married women who worked a
positive number of hours in the reference week, there was a 9.8% increase in total hours worked. There
was also an overall increase of 2.7 weekly hours of work for all married women. Columns 4-6 display
the results when the same regressions are carried out for men in the same sample. The results are
generally insignificant, which shows that there was little effect on their labour supply. There are

positive and significant results at the intensive margin, but of a smaller magnitude than for women.
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Table 12 in the Appendix details the full regression coefficients and their standard errors for the
outcome variables of interest and the control variables used. The regression coefficients on the control
variables all take the expected signs and are similar for men and women. The age band associated with
the highest levels of labour supply is 35-44. Being of a non-white ethnicity has a significantly negative
effect on labour supply. Having more children has an increasingly negative effect for both genders,
but it is stronger for women. Residing in different regions also has significant effects on labour supply.

Also, having a higher qualification is associated with higher levels of labour supply.

6.3 Extensions

Further considerations can be made about the type of work that was taken up. Figure 11 in the
Appendix illustrates the results when work is categorised by part time and full time. This reveals that
married women experienced a significant increase in likelihood of working fulltime, whilst the
likelihood of completing part time work did not significantly change. The results also differ across
women who have different levels of education. Figure 12 in the Appendix shows the impact of the
reform on the labour force participation of married women, separated by their highest level of
qualification. The reform has virtually no effect on the labour supply of married women who do not
have a qualification. There is a positive and highly significant effect for married women who only
have a high school education, although the existence of a slight pre-trend limits the ability to draw a
causal inference. For married women who also have a professional/vocational qualification, there is a
positive but insignificant effect. This is similar for married women who have further education at or
below degree level. This could be because highly qualified married women were more likely to

already be in the labour force.

6.4 Other Evaluations of Joint Taxation

These findings are within the scope of other papers that have used exogenous changes in the
taxation system to analyse the labour supply effects of joint taxation for a married couple. As a result
of a more individualised taxation system, Crossley and Jeon (2007) find a 9 to 10% increase in the
labour force participation of low-education women married to higher-income husbands and Selin
(2009) estimates a 10% increase in the employment of married women. Due to the introduction of joint
taxation, LalLumia (2008) finds a 2% decline in the employment rate among women in highly educated
couples. Kaliskova (2014) finds a 3% decline in the employment rate of married women with children,
but no effect at the intensive margin. The average estimated effects are smaller in the study by Isaac

(2020), who finds a 1.1% decrease in labour force participation of higher earners.
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7 Conclusion

Economic theory predicts that joint taxation of a married couple has a negative effect on the labour
supply of secondary earners. This paper considers previous tax reforms across OECD countries to
analyse the effects of switching to more individualised systems. The results from the event-study
regression show that the impact on the female labour supply is consistently positive but statistically
insignificant. Since the dataset was unable to be categorised by marital status, different treatment and
control groups were used, and the results were similar across all variations.

A micro-study on the UK reform going into the 1990/1991 tax year is carried out, which gave
married women independent status as a taxpayer and meant that both their earned and unearned income
would be taxed individually from their husbands’. For some married women, this would have reduced
their marginal tax bracket for labour income from the higher rate of 40% to the basic rate of 25%. The
difference-in-differences approach shows that this had a positive impact on labour supply, where it
incentivised married women to join the labour force and those already in the labour force to increase
their labour supply. 5 years after separate taxation was introduced, there was a 4.1% increase in
employment probability of married women and on average an increase of 2.7 weekly hours, and
married women in the labour force increased their weekly hours by 9.8%. The findings are stronger
for women who have a high-school level of education and when only fulltime work is considered.
These results are within the range of estimates from other studies of the impact of joint taxation. There
is no evidence of a significant effect on the employment probability of married men, which conforms
with the findings of LalLumia (2008) and Kaliskové (2014). The results also show that hours worked
for married men in the labour force increased, but to a smaller magnitude than for women.

The main limitation of this study was the use of repeated cross-sectional survey data without
details of earnings and tax brackets, whereas the availability of population-wide administrative data
with a longitudinal structure could enable analysis of the same individuals most affected by the tax
reform over the years. The results in this study do however indicate that this tax reform made a
considerable difference to the female labour supply. There is little empirical evidence in the literature
of the effects of joint taxation due to a lack of recent tax reforms, and to the best of my knowledge no
studies have been conducted on the labour supply response to the UK tax reform in 1990.

Encouraging female labour force participation is one of the key priorities for policy makers,
and it has been shown in the literature that one way to achieve this could be through lowering tax rates
among secondary earners. Joint taxation systems for married couples remain in place in some OECD
countries including France, Germany and the United States, and these findings suggest that there are

efficiency gains to be made from switching to a more individualised system.
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Appendix

Figure 1: The Female Labour Force Participation Rates in 20 OECD Countries

Notes: The labour force participation rates of women aged 15-64 in 20 OECD countries across 1960-2020. There is limited data
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availability in the sample in the earlier decades.

Figure 2: The Female Labour Force Participation Rates in 8 OECD Countries

Female Labour Force Participation Rate

30 50 70 90

30 50 70 90

30 50 70 90

Belgium

Sweden

I

Canada

Netherlands

United Kingdom

Finl

Sp

and

ain

‘/~/ T
-5 0 5 -5

Notes: The labour force participation rates of women aged 15-64 in 8§ OECD countries that form the treatment group across a 10-year

0
Year

time period that spans 5 years prior to and 5 years following the reform.
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Figure 3: The Female Labour Force Participation Rates in 10 OECD Countries

France Germany Iceland Ireland
8
——

o

~
3

) [ R
E —
Qo 8
T
o Luxembourg Norway Poland Portugal
S g
=
T I
@ ® —]
q, —_—
O 3 e
o |——
L o
5 @ T T T T
° 5 0 5 5 0 5
Ke]
] Switzerland United States
-4 o
q) ()
- ——
g /_/
L o

n

[=3

Go T T T T

-5 0 5 5 0 5
Year
Graphs by country

Notes: The labour force participation rates of women aged 15-64 in 10 OECD countries that form the control group across a 10-year
time period. A year is randomly assigned for t = 0, which is detailed in Table 6.

Table 6
Country Year Joint Taxation System

1  France 1985  Joint taxation for couples of all incomes using a family quotient system. Total net
household taxable income is divided by the number of family quotient parts, which the
tax bands are applied to and then tax payable is multiplied by the number of parts.

2 Germany 1976  Spouses are taxed jointly with the benefits of full splitting. Average spousal income is
used to calculate the tax liability, which is then doubled to form the total household
contribution.

3  Iceland 1994 Married couples may utilise up to 100% of each spouses’ unused portion of their basic
tax credit. Joint taxation also allows for bracket sharing between spouses.

4  Ireland 1990 Joint assessment for married couples is automictically given by the tax office, where
tax credits and standard rate cut-off points can be allocated between spouses. Separate
taxation is also an option if preferred.

5 Luxembourg 1988  Joint taxation for married couples, where the splitting method is used to average the
spousal income and calculate the tax liability, which is then doubled.

6 Norway 1996 Joint taxation for married couples is allowed. Free tax allowances and all the bands are
doubled.

7  Poland 1999  Couples can choose to be taxed jointly with full splitting. Single parents can also use
splitting with a family quotient of two.

8 Portugal 1982  Joint taxation with income splitting. The tax unit is family income including that of
dependent children with full splitting based on a family quotient of two.

9  Switzerland 1998  Spouses can be taxed jointly on their combined incomes using a separate rate schedule
with significant splitting benefits for one earner couples.

10 United States 1981  Joint taxation where the married couple is taxed as a unit and a system of income

splitting is used.

Notes: The joint taxation systems in place in the 10 OECD countries that form the first control group. The year indicates the randomly

assigned period of the reform in Figure 3.
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Figure 4: The Labour Force Participation Rates of Women and Men
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Notes: The Labour Force Participation Rates of women and men aged 15-64 in 8 OECD Countries that form the treatment group
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across a 10-year time period that spans 5 years prior to and 5 years following the reform.

Figure 5: The Labour Force Participation Rates of Older and Younger Women
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Notes: The labour force participation rates of women aged 25-64 and 15-24 in 8 OECD Countries that form the treatment group across

Belgium

30 60 90
1 1 1

|

30 60 90
1

30 60 90

Canada

Netherlands

Finland

e ———
—_—

United Kingdom

—
—

Graphs by country

Year

Spain
__/>—=
5 0 5

LFPR of women aged 25-64
LFPR of women aged 15-24

a 10-year time period that spans 5 years prior to and 5 years following the reform.

25



Figure 6: The Labour Force Participation Rate of Single and Married Women in the UK
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Figure 7: The Labour Force Participation Rate of Single and Married Men in the UK
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Notes: Labour force participation is defined as completing paid work in the reference week. A 10 year time period is considered, spanning
5 years before and after the reform in the UK in 1990.
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Table 7: Tax Rates in the UK

Tax Year Lower Basic Rate %  Top Single Person’s Married Married
Rate % (Taxable Rate(s) % Allowance/ Man’s Couple’s
(Taxable Income £) Personal Allowance £ Allowance £
Income £) Allowance £
1985/86 30 40, 45, 50, 2,205 3,455
(1-16,200) 55, 60
1986/87 29 40, 45, 50, 2,335 3,665
(1-17,200) 55, 60
1987/88 27 40, 45, 50, 2,425 3,794
(1-17,900) 55, 60
1988/89 25 40 2,605 4.095
(1-19,300)
1989/90 25 40 2,785 4,375
(1-20,700)
1990/91 25 40 3,005 1,720
(1-20,700)
1991/92 25 40 3,295 1,720
(1-23,700)
1992/93 20 25 40 3,445 1,720
(1-2,000) (2,001-23,700)
1993/94 20 25 40 3,445 1,720
(1-2,500) (2,501-23,700)
1994/95 20 25 40 3,445 1,720
(1-3,000) (3,001-23,700)
1995/96 20 25 40 3,525 1,720

(1-3200)  (3,201-24,300)

Notes: Taxable income is defined as gross income for income tax purposes less any allowances and reliefs available at the taxpayer's
marginal rate. In 1994/95, the Married Couple’s Allowance was restricted to a fixed amount (20% of the allowance); it was no longer
available at the taxpayer’s marginal rate. In 1995/96, the Married Couple’s Allowance was available at a flat rate of 15%.
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Table 8: Summary Statistics of the Outcome Variables Used in the Event-Study

(a) The Female Labour Force Participation Rates

Number of Mean Median Min Max Standard
Observations Deviation
Belgium 38 55.38 56.33 44.30 64.92 6.87
Canada 45 68.14 69.05 51.36 75.24 6.64
Finland 58 69.90 71.99 59.68 76.61 4.64
France 46 61.24 61.31 52.73 68.21 4.51
Germany 51 60.71 61.07 46.54 75.78 9.24
Iceland 30 81.19 81.52 76.82 84.01 1.70
Ireland 45 51.36 52.08 32.17 67.15 12.51
Italy 51 44.05 43.90 27.96 56.50 8.28
Luxembourg 38 53.32 52.71 40.62 68.75 9.19
Netherlands 50 55.98 59.48 29.94 76.99 16.22
Norway 49 69.85 74.07 49.08 77.23 8.28
Poland 29 60.13 59.93 56.48 63.58 2.03
Portugal 47 61.50 60.61 48.07 72.89 7.66
Spain 49 49.71 48.13 29.98 70.20 14.33
Sweden 58 73.53 76.98 53.78 82.46 8.61
Switzerland 30 74.50 74.48 68.20 80.21 3.76
United Kingdom 37 68.88 69.09 61.72 75.14 3.07
United States 61 61.48 67.12 41.97 70.73 9.63
Total 812 61.88 64.28 27.96 84.01 12.76
(b) The Labour Force Participation Rates of Alternative Groups
Number of Male LFPR Female LFPR Female LFPR
Observations (15-64) (15-24) (25-64)

Belgium 38 72.83 32.12 60.65

Canada 45 82.98 64.29 68.83

Finland 58 78.98 51.71 74.49

Italy 51 75.62 32.47 46.11

Netherlands 50 81.37 61.12 54.17

Spain 49 82.43 44.49 49.95

Sweden 58 84.87 59.20 76.72

United Kingdom 37 84.53 64.89 69.60

N 386 80.56 51.40 62.84

Notes: The table reports means and other summary statistics of the outcome variables used in the regressions. Source: OECD
Employment and Labour Market Statistics database.
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Table 9: Summary Statistics by Treatment Group and Period

(a) Women in the sample

Single Women

Married Women

Before After Before After
Age 31 31 42 43
No. of children under 2 0.04 0.06 0.11 0.10
No. of children 2-4 0.06 0.09 0.17 0.16
No. of children 5-9 0.12 0.15 0.28 0.29
No. of children 10-15 0.33 0.28 0.34 0.32
Nonwhite ethnicity 0.14 0.10 0.12 0.09
Degree qualification 0.05 0.07 0.04 0.07
Total weekly hours 32.75(12.24) 3198 (13.11) 26.63(13.17) 27.39(13.43)
Log weekly hours 3.37 (0.58) 3.33(0.62) 3.11 (0.65) 3.14 (0.65)
Worked last week 0.50 0.51 0.51 0.56
Observations 98346 122669 173284 182715
(b) Men in the sample

Single Men Married Men

Before After Before After
Age 28 30 43 44
No. of children under 2 0.01 0.03 0.12 0.11
No. of children 2-4 0.02 0.04 0.18 0.17
No. of children 5-9 0.06 0.07 0.29 0.28
No. of children 10-15 0.28 0.23 0.36 0.33
Nonwhite ethnicity 0.14 0.10 0.12 0.09
Degree qualification 0.07 0.09 0.11 0.14
Total weekly hours 39.12 (12.04) 38.95(12.90) 43.09(11.09) 42.94 (11.67)
Log weekly hours 3.59 (0.47) 3.57 (0.51) 3.72 (0.32) 3.71 (0.35)
Worked last week 0.57 0.58 0.77 0.76
Observations 99092 119691 164457 171980

Notes: The table reports the means of the outcome and demographic characteristics including control variables used in the regressions.
The pre-reform period is defined as 1998-1989 and the post-reform period is defined as 1990-1995, since independent taxation was

introduced in 1990. Source: UK LFS data. For total and log weekly hours worked, only those working between 1-75 weekly hours are
included, with standard deviations in parenthesis.
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Table 10: Regression Results of The Event-Study of OECD Countries

(1) 2) (3)

Normalised LFPR LFPR

LFPR
t = -5 0.0722 -0.454 -2.151
(0.108) (3.310) (3.515)
t = —4 0.0602 0.0249 -2.065
(0.109) (3.735) (3.817)
t = -3 0.0555 0.313 -0.872
(0.104) (3.379) (3.771)
t=-2 -0.0111 -1.259 -0.902
0.117) (3.732) (3.739)
t=20 0.0395 1.388 0.415
(0.112) (3.388)  (3.204)
t=1 0.0314 2.095 2.281
(0.114) (3.168)  (2.808)
t =2 0.0287 2.315 3.228
(0.116) (3.452) (3.185)
t=3 0.0267 2.970 3.240
(0.116) (3.137)  (3.021)
t =4 0.0300 3.313 3.446

(0.113) (3.203)  (3.290)

N 810 386 386

Notes: Robust standard errors in parentheses. * p < 0.05, ™ p <0.01, *** » < 0.001. This table shows the average impact of the various
reforms on the labour force participation rate. The regression coefficients are from the model specified in equation 1. The 3 models
represent the 3 variations of treatment and control group used, which are detailed in Table 5. In column 1, the treatment group is
women aged 15-64 in 8 OECD countries where there is a tax reform of the treatment of married couples and the control group consists
of women aged 15-64 in 10 OECD countries where joint taxation is still in place. The outcome variable of interest is the percentage
change in the labour force participation rate of women relative to the year before the form, so it is normalised at 100 at the year before
the reform t — 1. In column 2, the treatment group remains the same and the control group is men aged 15-64 in 8§ OECD countries
where there is a tax reform of the treatment of married couples. In column 2, the treatment group remains the same and the control
group is men aged 15-64 in these 8 OECD. In column 3, the treatment group is women aged 25-64 in these 8 OECD countries and the
control group is women aged 15-24 in these countries. In columns 1 and 2, the outcome variable of interest is the difference in labour
force participation rate between the treatment and control group relative to the year before the reform.
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Table 12: Regression Results of The Micro-Study of The United Kingdom

(a) Regression Results of the Outcome Variables of Interest for Women

ey 2 (3) ) (%) (6)
LFPR LFPR Log Hours Log Hours Hours Hours

1995 -0.00790 -0.0109 -0.0263" -0.0388™ 0.0291 -0.132
(t=-5) (0.00630)  (0.00578) (0.0109) (0.0104) (0.232) (0.209)
1996 -0.00565 -0.00863 -0.0198 -0.0287"" 0.209 0.0924
(t=-4) (0.00628)  (0.00576) (0.0107) (0.0103) (0.231) (0.209)
1997 -0.00688 -0.00709 -0.0274" -0.0293™" -0.0252 -0.0189
(t=-3) (0.00630)  (0.00578) (0.0107) (0.0103) (0.232) (0.210)
1988 -0.00763 -0.00786 -0.00231 -0.00668 -0.00240  -0.0242
(t=-2) (0.00627)  (0.00573) (0.0106) (0.0101) (0.233) (0.210)
1990 0.00630 0.00721 0.0294™ 0.0323™ 0.642" 0.672™"
(t=0) (0.00629)  (0.00576) (0.0106) (0.0101) (0.233) (0.210)
1991 0.0246""" 0.0229" 0.0422"" 0.0413"" 1.332° 1.226™
(t=1 (0.00631)  (0.00579) (0.0107) (0.0102) (0.235) (0.213)
1992 0.0247" 0.0220"" 0.0527" 0.0491"" 1.825"" 1.669™
(t=2) (0.00628)  (0.00576) (0.0108) (0.0103) (0.232) (0.210)
1993 0.0402"" 0.0398"" 0.0504"" 0.0569"" 2.329"" 2252
(t=3) (0.00635)  (0.00583) (0.0110) (0.0105) (0.235) 0.212)
1994 0.0339" 0.0325"" 0.0646"" 0.0671" 22617 2.126™
(t=4) (0.00637)  (0.00585) (0.0110) (0.0105) (0.236) 0.214)
1995 0.0453"" 0.0415™" 0.0977"" 0.0981"" 3.071° 2.748™
(t=5) (0.00630)  (0.00579) (0.0108) (0.0103) (0.234) 0.211)
Control Variables No Yes No Yes No Yes
N 577014 576803 303589 303589 577014 576803

Notes: Robust standard errors in parentheses. “ p < 0.05, ™ p <0.01, *** p < 0.001. The base year is the year before the reform (1989).
This table shows the difference in the change between the labour supply of married women and single women. The regression
coefficients reported are from the model specified in equation 2, using 3 different dependent variables for the measures of labour
supply: the participation rate, log weekly hours worked for those in the labour force, and total hours for all women in the sample. This
table also details the baseline regressions and the results after including control variables. Figures 9 and 10 illustrate these outcomes.
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(b) Regression Results of the Control Variables for Women

) ()] (3
LFPR Log Hours Hours
Age 25-34 0.0980"" 0.0926™* 3.440™"
(0.00196) (0.00340) (0.0717)
Age 35-44 0.196™" 0.102"* 5.6717"
(0.00210) (0.00380) (0.0770)
Age 45-54 0.0763™ -0.0280"" 0.534™"
(0.00234) (0.00399) (0.0871)
Age 55-64 -0.202"" -0.213™ -8.925™"

(0.00244)  (0.00525)  (0.0869)

1 Child -0.183"* 0283 -9.065™
(0.00179)  (0.00328)  (0.0649)
2 Children -0.243"* 0455 -12.48™
(0.00195)  (0.00385)  (0.0685)
3 Children -0.332" 0518 -14.72"
(0.00292)  (0.00732)  (0.0952)
4 Children -0.400™* 20535 -16.00™*
(0.00487) (0.0173) (0.155)
5+ Children -0.465™* 0573 -17.44™

(0.00651) (0.0362) (0.192)

Rest of North Region 0.00769 -0.0204" 0.347
(0.00535)  (0.00965)  (0.181)
South Yorkshire -0.00758 -0.0244" -0.224
(0.00583)  (0.0107)  (0.196)
West Yorkshire 0.0484™ -0.00636 1.348™"
(0.00528)  (0.00927)  (0.180)
Rest of Yorkshire and Humberside Region 0.0266™" -0.0510™* 0.511™
(0.00564)  (0.0103)  (0.194)
East Midlands Region 0.0474™ -0.00869 1.515™
(0.00482)  (0.00851)  (0.164)
East Anglia Region 0.0542™" -0.0411™* 1.485™"
(0.00532)  (0.00964)  (0.183)
London 0.0279"* 0.0313"" 1.244™
(0.00464)  (0.00805)  (0.158)
Rest of Southeast England 0.0505™" -0.0229™ 1.480""
(0.00446)  (0.00782)  (0.150)
Southwest Region 0.0427"" -0.0341™* 1.303""
(0.00476)  (0.00846)  (0.162)
West Midlands Met 0.0196""" 0.0191* 0.810™"
0.00512)  (0.00902)  (0.173)
Rest of West Midlands Region 0.0459™" 0.00462 1.752""
0.00513)  (0.00912)  (0.176)
Greater Manchester 0.0312"™ 0.0425™* 1.345™
(0.00515)  (0.00898)  (0.176)
Merseyside -0.0229™* 0.0137 -0.524™
0.00572)  (0.0102)  (0.193)
Rest of Northwest Region 0.0411™* 0.0170 1.600""
(0.00520)  (0.00922)  (0.179)
Wales -0.0104" 0.0214" 0.358"
(0.00506)  (0.00913)  (0.174)
Scotland 0.0140™" 0.0603""* 1.134™
(0.00467)  (0.00810)  (0.158)
Northern Ireland 0.0934™ -0.0620"" 2.260

(0.00566) (0.0105) (0.198)

Nonwhite Ethnicity -0.112"* 0.160™* -1.732™*
(0.00284)  (0.00566)  (0.109)

Other Professional/Vocational Qualification -0.0382""" -0.0701""™ -3.203"
(0.00293)  (0.00463)  (0.120)

A-Level Equivalent -0.0524™* -0.0975™* -4.078"*
(0.00294)  (0.00460)  (0.121)
GCSE Equivalent -0.0393""" -0.146" -4.199"*
(0.00258)  (0.00407)  (0.107)
No Qualification -0.225™ -0.234"* -10.49"

(0.00257)  (0.00434) (0.106)

N 576803 303589 576803

Notes: Robust standard errors in parentheses. “ p < 0.05, ™ p <0.01, ™" p <0.001. The base group is white women aged 15-24 with no
children living in the Tyne and Wear region with further education. The measures of labour supply are the participation rate, log
weekly hours worked for those in the labour force, and total hours for all women in the sample.
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(c) Regression Results of the Outcome Variables of Interest for Men

ey 2 3) ) (%) (6)

LFPR LFPR Log Hours Log Hours Hours Hours
1995 0.0386"™" 0.0324" -0.00278 -0.00924 1.434™ 1.088™
(t=-5) (0.00590)  (0.00551) (0.00685) (0.00675) (0.283) (0.267)
1996 0.0256""" 0.0210" -0.000967 -0.00719 1.167° 0.881""
(t=-4) (0.00589)  (0.00550) (0.00679) (0.00669) (0.283) (0.268)
1997 0.0143" 0.00795 0.00922 0.00265 0.682" 0.315
(t=-3) (0.00593)  (0.00553) (0.00696) (0.00685) (0.287) (0.270)
1988 -0.00147 -0.00258 0.0254™ 0.0228™* 0.491 0.401
(t=-2) (0.00584)  (0.00543) (0.00693) (0.00681) (0.285) (0.268)
1990 -0.00425 -0.00484 0.00605 0.0119 -0.00419 0.0194
(t=0) (0.00583)  (0.00542) (0.00680) (0.00668) (0.285) (0.268)
1991 0.00414 0.00878 0.0113 0.0214™ 0.553 0.837"
(t=1 (0.00589)  (0.00550) (0.00688) (0.00675) (0.287) 0.271)
1992 0.00484 0.00668 0.00907 0.0230"™ -0.0720 0.157
(t=2) (0.00593)  (0.00555) (0.00718) (0.00703) (0.288) 0.272)
1993 -0.00823 -0.00286 0.00454 0.0231" -0.527 -0.126
(t=3) (0.00600)  (0.00562) (0.00730) (0.00715) (0.291) 0.275)
1994 -0.00546 -0.00185 0.0193™ 0.0391" -0.168 0.185
(t=4) (0.00603)  (0.00563) (0.00748) (0.00732) (0.293) (0.276)
1995 -0.00311 0.000264 0.0222™ 0.0438™" 0.263 0.498
(t=5) (0.00595)  (0.00555) (0.00733) (0.00717) (0.291) 0.273)
Control Variables No Yes No Yes No Yes
N 555220 554939 384791 384791 555220 554939

Notes: Robust standard errors in parentheses. “ p < 0.05, ™ p <0.01, *** p < 0.001. The base year is the year before the reform (1989).
This table shows the difference in the change between the labour supply of married women and single men. The regression coefficients
reported are from the model specified in equation 2, using 3 different dependent variables for the measures of labour supply: the
participation rate, log weekly hours worked for those in the labour force, and total hours for all women in the sample. This table also
details the baseline regressions and the results after including control variables. Figures 9 and 10 illustrate these outcomes.
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(d) Regression Results of the Control Variables for Men

) 2 (3
LFPR Log Hours Hours
Age 25-34 0.1817" 0.185™" 9.533™"
(0.00198) (0.00261) (0.0949)
Age 35-44 0.200™"" 0.199™* 10.99™*
(0.00213) (0.00279) (0.105)
Age 45-54 0.140™" 0.170™** 7.829"*
(0.00233) (0.00288) (0.115)
Age 55-64 -0.0900™* 0.0778™* 3715

(0.00264)  (0.00336) (0.126)

1 Child 200517 -0.0403"*  -1.994"**
(0.00163)  (0.00210)  (0.0820)
2 Children 200723 -0.0260"*  -2.449"
(0.00171)  (0.00213)  (0.0899)
3 Children 0.121%  -0.0163™*  -4.100"*
(0.00269)  (0.00326) (0.144)
4 Children 0.187"* 20.0189™  -7.039"*
(0.00526)  (0.00669) (0.278)
5+ Children 0262 -0.0549"™*  -11.12"*

(0.00871) (0.0132) (0.433)

Rest of North Region 0.0663™" 0.0276™* 3.426™
(0.00529)  (0.00613)  (0.254)
South Yorkshire 0.0412"* 0.00558 1.808™"
(0.00579)  (0.00675)  (0.273)
West Yorkshire 0.116™" 0.0211™* 5.067""
(0.00519)  (0.00602)  (0.249)
Rest of Yorkshire and Humberside Region 0.122"* 0.0409™* 6.232™
(0.00547)  (0.00644)  (0.268)
East Midlands Region 0.131™* 0.0253™* 5.891™
(0.00474)  (0.00557)  (0.226)
East Anglia Region 0.166™* 0.0379™* 7.810™"
0.00511)  (0.00601)  (0.248)
London 0.132"" 0.0135" 5311
(0.00461)  (0.00541)  (0219)
Rest of Southeast England 0.161™" 0.0203™* 6.985™"
(0.00442)  (0.00522)  (0210)
Southwest Region 0.141™* 0.0332"™* 6.728""
(0.00468)  (0.00554)  (0.225)
West Midlands Met 0.107""" 0.0163™ 4.376™"
(0.00508)  (0.00583)  (0.240)
Rest of West Midlands Region 0.142™* 0.0406™* 6.981™"
(0.00498)  (0.00585)  (0.241)
Greater Manchester 0.0924™ 0.0106 3.784™
(0.00510)  (0.00592)  (0.241)
Merseyside 0.00761 0.000595 0.133
(0.00580)  (0.00666)  (0271)
Rest of Northwest Region 0.114™ 0.0190™ 5.044™
(0.00509)  (0.00600)  (0.245)
Wales 0.0592y"** 0.0325™" 3.327"
(0.00503)  (0.00593)  (0.242)
Scotland 0.0848""" 0.0515™" 4.706™"
(0.00466)  (0.00541)  (0.223)
Northern Ireland 0.180™" 0.0181™ 7.476™"

(0.00568)  (0.00678) (0.277)

Nonwhite Ethnicity -0.125™* 0.0103™ -4.794™*
(0.00284)  (0.00359)  (0.144)

Other Professional/Vocational Qualification -0.0933""" 0.0253"" -3.190""
0.00245)  (0.00273)  (0.131)

A-Level Equivalent -0.0303™* 0.0263"™* -0.958"*
(0.00171)  (0.00194)  (0.0924)
GCSE Equivalent -0.0253""" -0.00507* -0.884""
0.00191)  (0.00228)  (0.100)
No Qualification -0.197™* 0.00793*** -7.911

(0.00175)  (0.00207)  (0.0922)

N 554939 384791 554939

Notes: Robust standard errors in parentheses. “ p < 0.05, ™ p <0.01, ™ p < 0.001. The base group is white men aged 15-24 with no
children living in the Tyne and Wear region with further education. The measures of labour supply are the participation rate, log
weekly hours worked for those in the labour force, and total hours for all women in the sample.
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Figure 11: Regression Results by Type of Work

(a) Participation in Part-Time Work (b) Participation in Full-Time Work
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Notes: This shows the regression results when the dependent variable of equation 2 is an indicator variable for the individual (a) working
(a) part-time and (b) full-time. The red line gives the results without control variables, and the blue line shows the results after controlling
for observable characteristics.

Figure 12: Regression Results by Education Level
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Notes: This shows the regression results for equation 2 by separating the sample by the highest qualification achieved. The dependent
variable is an indicator variable for whether the individual completed paid work in the reference week. The red line gives the baseline
and the blue line shows the effect of controlling for observable characteristics.

35





