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friends: Gré van der Spek, my aunties Ina Boerstoel, Margreet Versloot and Andrea 
Braun, my uncles Wim Versloot and Hans Braun, my brothers-in-law Arno and 
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CHAPTER 1
Introduction

In many developed countries, the existing tax-benefit system consists of various tax
rates, tax credits and tax subsidies, which vary by income and family composition.
This complexity arises because the tax-benefit system serves often opposing goals: (i)
reducing inequality by redistribution, (ii) simulating economic activity by improving
work incentives and (iii) financing public services. Taxes typically reduce inequality
because they redistribute income from richer to poorer individuals. At the same
time, this redistribution leads to efficiency losses as it reduces the gains of increasing
working hours. As income groups differ in their responses to tax incentives, some
complexity could be justified if this minimizes efficiency costs (Mirrlees et al., 2011).
When raising taxes, governments thus face a trade-off between efficiency and equity
(Okun, 1975).

With this in mind, insight into a wide range of behavioural responses is crucial
for designing tax policies with minimal efficiency costs. Traditionally, economists
focused on working hours and labour market participation responses. More recently,
inspired by Feldstein (1999), the public economic literature has taken a broader
perspective by also considering income shifting responses such as tax avoidance and
tax evasion. The broad range of responses to tax changes is the central focus of this
thesis – with a focus on tax reforms in the Netherlands.

The Netherlands provides an interesting setting for the analysis of responses
because it experienced several tax reforms, of which two stand out. First, the tax
reform of 2001 is a prominent example of fiscal policies that intended to stimulate
female labour force participation. In this reform, allowances were replaced by credits
that lower taxes independent of the income of the partner. This largely removed fixed
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costs of working for the second earner in the household. In practice, this reduced
the perverse incentives to work for married women with a high-income partner. A
second example is the strong increase in tax deductions for self-employed that were
motivated by the desire to increase entrepreneurship. In contrast to many other
countries, the Dutch self-employed faced and still face a different tax scheme than
wage employed, even if they earn the same income. In particular, self-employed
workers have two additional tax exemptions, an income dependent exemption (in
Dutch: zelfstandigenaftrek and an exemption rate which was introduced in 2007 (in
Dutch: mkb-winstvrijstelling. On average, self-employed thus pay less tax than wage
employed.

The remaining part of this introduction gives a bird’s eye view of the research
on the effect of taxation on labour supply from two perspectives. First, we present
the development of the main research methods that are used to provide insight on
responses to taxes. Second, we summarize the main findings for the behavioural
responses to tax incentives and discuss their implications for tax policies.

1.1 Research methods

Researchers and policy makers are interested in the causal impact of taxes on
individual labour market decisions. By causal impact we mean that we can attribute
the change in labour market behaviour to the change in taxes. Since taxes are highly
income-dependent and income is related to unobserved preferences for work, we
cannot simply ascribe differences in labour market outcomes to differences in taxes.
Over the years, the literature has developed several methods to reveal the causal
impact of taxation on individual labour market choices.

First of all, structural models have a long-standing tradition to study these
responses (Heckman, 2010; Keane, 2010). This approach is based on explicit economic
models in which individuals value consumption and leisure. Households choose the
preferred combination of work and leisure given their budget constraint. The
model assumes that individuals make rational choices based on a logical ordering of
preferences and relevant information. The idea is that the choice behaviour reveals
the underlying individual preferences. Once these preferences are known, it is possible
to simulate both existing and newly proposed policy proposals. Not surprisingly,
these models are widely applied in policy analysis. As a drawback, the underlying
computational methods to reveal individual preferences are complex and the model
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is based on strict assumptions. Another disadvantage is that it is less transparent
which tax changes are used to identify tax responses (Heckman, 2010; Keane, 2010).

With the onset of available administrative microdata, the first empirical studies
emerged in the 1970s (Ashenfelter, 1974). These studies analyzed the correlation
between a specific tax policy and labour market outcome. Since tax settings are
typically correlated with unobserved characteristics that also affected labour market
outcomes, these studies were known to be plagued by endogeneity and selection
problems (Heckman, 1974, 1979; LaLonde, 1986). Ideally, one would like to randomly
vary the tax rate across individuals, like in an experimental setting. With the
exception of the negative income tax programs in the US (Ashenfelter and Plant,
1990), tax experiments are however rare because they are hard to implement. As
an alternative, researchers either follow individuals over time when their tax rates
change or compare similar individuals close to some threshold at the same time. The
experienced tax changes result from policy choices which cannot be controlled – i.e.
are exogenous – by the individual. These policy changes provide exogenous variation
similar to random assignment, and are referred to as natural experiments.

Several quasi-experimental methods that analyze data from natural experiments
can be distinguished. First, differences-in-differences (DiD) methods compare two
groups who differ in treatment intensity. The method relies on two identifying
assumptions, i.e. (i) common time effects across groups, and (ii) no compositional
changes within each group. Any remaining changes in differences between the groups
can then be attributed to the treatment. An often cited example of a DiD study
analyzes the effect of the earned income tax credit (EITC) on female labour force
participation in the US (Eissa and Liebman, 1996). Recent applications focus on top
earners, for example football players in Europe (Kleven et al., 2013a), or immigrating
top earners in Denmark (Kleven et al., 2013b). For the Netherlands, Bettendorf et al.
(2015) use DiD to analyze childcare subsidies and in-work benefits for households with
young children and also to study the in-work benefit for single parents (Bettendorf
et al., 2014).

A second quasi-experimental method is regression discontinuity design (RD). In
this method, eligibility rules cause cut-off points between a treatment and a control
group, for instance when there are discrete jumps in tax rates. Individuals cannot
manipulate the value of the variable on which this rule is based, for example month
of birth. As a result, almost identical individuals are observed left and right of the
cut-off point and the remaining difference can be attributed to the treatment. One
application of an RD exploits the prevailing different social security contributions
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thresholds in Greece (Saez et al., 2012a). Employers pay social security contributions
up to a higher limit for employees who started working after 1992 than for their
more experienced counterparts.

Third, a more recent method that uses cross-sectional data has been developed
to exploit discontinuities at social security thresholds (Alvaredo et al., 2017). A
comparison of the distribution of labour costs and gross earnings is informative of
who pays for these contributions. This could be the employee through lower gross
earnings or the employer through higher labour costs. The main difference with RD
is that the individual can choose whether to locate left or right of the threshold.
Several studies have taken this approach, e.g. Muller and Neumann (2017) for
Germany, Adam et al. (2017b) for the UK, Bozio et al. (2017) for France and Bosch
and Micevska-Scharf (2017) for the Netherlands.

Finally, instrumental variable methods account for the endogeneity problem by
using variation in tax rates as instruments. The instrument only affects the after-tax
wage and has no direct effect on hours. By doing this, one corrects for the correlation
between the after-tax wage and unobserved preferences for work. Blundell et al.
(1998) have developed this method and have used variation in tax rates among
groups over time as instruments for the after-tax wage in the UK. This method is
e.g. applied by Bosch and van der Klaauw (2012) for the Netherlands.

The common feature in all these quasi-experimental methods is that identification
arises from differences in tax rates for otherwise almost identical individuals. A clear
graphic representation of the identification adds to the attractiveness of these methods.
These methods rely less on strict model assumptions and have a more transparent
source of identification than structural models. However, a major drawback lies in
its external validity (Heckman, 2010; Keane, 2010). Since its identification is local, it
only applies to a limited set of workers who share some common characteristics. Tax
policy is often much more general and also affects workers for whom effects cannot
be estimated using quasi-experimental methods.

To answer this critique, Chetty (2009b) has developed a so called “sufficient
statistic”. This means that under some conditions the observed behavior in a natural
experiment can be interpreted as a structural parameter in an economic model. He
showed that observed behavior, i.e. the elasticity of taxable income (ETI), can be
taken as a summary of the welfare effect because it measures the marginal efficiency
costs. This line of argument has inspired many papers analyzing the ETI by either
longitudinal analyses or cross-sectional variation (see Saez et al. (2012b) for an
overview). Recent studies emphasize that the ETI might not be a sufficient statistic
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to measure the welfare costs of taxation. It does not hold when tax deductions are
important (Doerrenberg et al., 2015) or in the presence of income shifting (Harju
and Matikka, 2016).

In addition to longitudinal analyses, a large number of studies analyse ETI by
exploiting cross-sectional variation with the “bunching approach” (Saez, 2010; Chetty
et al., 2011). Bunching methods exploit discontinuous jumps in either marginal
tax rates (“kinks”) or tax obligations (“notches”) at thresholds. In contrast to RD
analyses where the position close to the threshold is exogenous, the location of the
individual close to the threshold is now a direct choice. Overall, bunching studies
find lower intensive margin responses than previously found in structural macro
models. Chetty et al. (2011) align these diverging results by emphasizing the role of
optimization frictions and inattention. That is, individuals are either unable to adjust
their income or unaware of the thresholds. Self-employed face smaller optimization
frictions as they can more easily adjust their income. This allows researchers to
distinguish between real responses (e.g. hours or business investments) and income
reporting responses (le Maire and Schjerning, 2013). For this reason, self-employed
workers are an interesting group to study.

The application of the aforementioned empirical methods is spurred by the
increased availability of high-quality and large administrative data. High-quality
administrative data provide information on the exact location of taxpayers on the
tax schedule. Observing income without measurement errors enables researchers
to compare their location with the threshold. A large dataset is needed to get a
sufficient large number of individuals close to the threshold.

1.2 Previous findings on labour supply and taxes

This section summarizes the main findings of tax policies on labour market outcomes
– and with a special emphasis on the Netherlands. Key variables in this research are
(i) participation of which the responsiveness is measured as the extensive margin
elasticity, (ii) hours of which the responsiveness is measured as the intensive margin
elasticity and (iii) the elasticity of taxable income. The first two are incorporated in
the labour supply elasticity and the latter includes in addition to real responses also
responses that originate from changes in reporting.
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A short summary of the literature and its welfare implications is given in Saez
et al. (2012b): “With some notable exceptions, the profession has settled on a value
for this [red: labour supply] elasticity close to zero for prime-age males, although
for married women the responsiveness of labour force participation appears to be
significant. Overall, though, the compensated elasticity of labour appears to be fairly
small. In models with only a labour–leisure choice, this implies that the efficiency
cost per dollar raised of taxing labour income – to redistribute revenue to others or
to provide public goods –is bound to be low, as well.”

Structural papers

Bargain et al. (2014) estimate a structural discrete choice model for seventeen
European countries and the US. Overall, they find small and tight labour supply
elasticities for men (0.1-0.2) and somewhat higher and more varying elasticities for
women (0.2-0.6). The lion’s share of the labour supply elasticity arises from the
extensive margin. Similar conclusions are drawn in comprehensive reviews by Meghir
and Phillips (2010) and Mirrlees et al. (2011). In addition, they conclude that the
participation elasticity is higher for women with children and is highest among single
mothers.

Structural studies for the Netherlands are performed by the CPB Netherlands
Bureau for Economic Policy Analysis (Jongen et al., 2015; Mastrogiacomo et al.,
2017; De Boer et al., 2018). The availability of large Dutch micro data allows for
estimating behavourial responses for specific subgroups of the labour market. In
general, the findings are the following. First, there are large differences in labour
supply elasticities between demographic groups and decision margins. Smallest
labour supply elasticities are found among men (0.05). By contrast, largest labour
supply elasticities are found among lone parents and women with young children
(0.3-0.4). Second, for all subgroups the extensive margin effect (participation) is
much more important than the intensive margin effect (hours per employed person).
The intensive margin elasticity is small for almost all groups, except for women with
young children.

The previous findings from structural studies have the following policy implica-
tions. First, reducing overall marginal tax rate is not an effective way to promote
labour supply, whereas in-work benefits targeted at low-wage earners appear more
effective. In this respect, the earned income tax credit for low-income earners is
relatively well targeted at the extensive margin which is more elastic. Second,
policies targeted at working mothers with young children may generate the largest
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labour supply response. Examples of these policies are the income dependent
combination credit and child care subsidies. Finally, since labour supply elasticities
are heterogeneous, an efficient tax-benefit system should take this into account. As
a result, some degree of complexity in the tax-benefit system – with effective tax
rates that differ by income and family composition – is inevitable.

Quasi-experimental studies

When turning to evidence that is based on quasi-experimental studies, one can
distinguish between differences-in-differences (DiD) on labour market participation
and studies estimating the elasticity of taxable income (ETI) using longitudinal
variation or bunching methods. As to the DiD studies, a well-known study examines
the effect of the 1986 tax reform on the EITC on labour force participation and hours
worked for single mothers (Eissa and Liebman, 1996). They find a large participation
effect, but no significant effect on hours. This study has been criticized for using
single women with children as a control group. A related study uses the EITC on
labour force participation of married women in the US (Eissa and Hoynes, 2004).
They find a strong discouragement effect of family income based EITC on married
women with low family earnings.

Surprisingly, using a DiD setup Bettendorf et al. (2014) find no effect on labour
force participation of single mothers with teenage children in the Netherlands. They
attribute this to the higher age of the youngest child compared to previous studies, to
non-salience, interaction with other reforms or demand side restrictions. Interestingly,
using single women as a control group they do find an effect, but this is driven by
differences in trends which is a violation of common trend assumption. Another
DiD study analyzes the increase in childcare subsidies and in-work benefits for
household with young children (Bettendorf et al., 2015). In that case, a large effect
on participation is found (+2.3%-points).

There has been a wide range of studies estimating the ETI using longitudinal
variation. In their review, Saez et al. (2012b) conclude that the ETI lies between 0.12
and 0.40. Moreover, the ETI is higher for self-employed and high-income earners
who benefit more from avoidance opportunities. For high-income earners in Sweden,
an ETI of 0.1 is found (Kleven and Schultz, 2014) whereas Brewer et al. (2010) find
an ETI of 0.46 for the top 1% in the UK. The level of the ETI for top earners has
an important policy implication because its value is used to determine the optimal
top tax rate. However, the ETI depends on deduction as they lower taxable income
(Doerrenberg et al., 2015) and high-income earners might use these more. Indeed,
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large differences are found for the elasticity of broad income and the elasticity of
taxable income (Gruber and Saez, 2002). To derive the optimal top rate of taxation
for the Netherlands, Jacobs et al. (2013) use an ETI of 0.25 as is found in Jongen
and Stoel (2016). They conclude that the top rate of 52% in the Netherlands is close
to its revenue-maximizing level.

In contrast to the wide range of studies using the bunching approach, the
findings from these studies are rather close. There is hardly any bunching for wage
earners, suggesting that the efficiency costs of taxation are small. To reconcile
this finding with larger macro elasticities, Chetty et al. (2011) extend the model
with optimization frictions – that is, they allow for the possibility that individuals
face costs in adapting their income levels. Large bunching effects are generally
found among the self-employed. In the US, self-employed bunch at the first kink
of the EITC and the first income tax bracket, but not at other kinks (Saez, 2010).
The difference in bunching between self-employed and wage earners suggests that
reporting responses among self-employed are important, arising from shifting income
over time or using deductions. Indeed, le Maire and Schjerning (2013) show that
more than half of the bunching is driven by intertemporal income shifting, thereby
reducing the ETI from about 0.45 to 0.12-0.20.

From the quasi-experimental approaches, some policy lessons can be draw. First,
the overall small intensive margin elasticity but positive participation elasticity
suggests that in-work credits are beneficial. Second, in contrast to structural models,
quasi-experimental models emphasize the role of optimization frictions. These
frictions potentially explain the small observed intensive margin elasticities and
the lack of bunching. The policy relevant parameter however is the long-term
structural elasticity which could be higher and hence efficiency costs could be higher
as well.. Third, the relatively high ETI compared to conventional labour supply
responses highlight the importance of tax avoidance and tax evasion in designing tax
policies, especially for high-income earners. In particular, the ETI largely depends
on the definition of the tax base and enforcement, which are determined by policy
makers. Finally, since all ETI studies show that self-employed respond stronger than
wage earners to financial incentives, this difference should be taken into account in
designing tax policies with minimal efficiency costs.
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1.3 Brief overview thesis

This thesis contributes to the literature by applying various methods to determine
the causal impact of taxes on individual labour market decisions. We use newly
available, high-quality administrative panel data on labour market behavior and
income provided by the tax authority to Statistics Netherlands. In chapter 2 we
estimate a conventional labour supply model using the instrumental variable method
where the tax reform of 2001 is used as an instrument. Chapter 3 focuses on the
subgroup of self-employed. Our aim is to estimate the elasticity of taxable income
(ETI) and to estimate their occupational choice in a panel analysis. In chapter 4
the bunching method is applied to the tax brackets in the Dutch income tax system.
Chapter 5 analyzes the incidence of the social security contributions and is the first
application of the cross-sectional discontinuity method for the Netherlands.

Each chapter in the thesis answers four different empirical questions. (1) Do
women increase their work effort or stop working altogether when their net income
changes? (2) Do self-employed adjust their income in response to an increase in
the tax rate? (3) Do individuals adjust their taxable income in anticipation of an
increase in their marginal tax rate caused by the progressivity of the tax system?
(4) And do employers shift part of their obligatory contributions to employees to
keep their labour costs unchanged?

The answers to these questions determine the efficiency cost of taxation and are
crucial in designing tax policy. In the remainder of this section, I address these four
questions. A shorter summary in Dutch and English is provided at the end of the
thesis.

1.4 Thesis outline

Chapter 2 evaluates the labour supply response of married women to changes in
their after-tax wage caused by the tax reform of 2001. The key elements of the tax
reform were the replacement of tax allowances by tax credits and the reduction of
marginal tax rates. The most substantial reduction occurred in the highest two
brackets, where marginal tax rates were reduced by eight percentage-points. Both
elements might affect the force participation decision and hours of work decision.
The first element, however, is more likely to affect the participation decision due
to the elimination of perverse disincentive to work. Although tax allowances and
tax credits are both transferable between partners, their impact on work incentives
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is different. Transferring the allowance is particularly beneficial if the partner’s
income falls in a bracket with a higher marginal tax rate. This reduces the tax
more than if she uses the allowance. For this reason, working while earning a low
income is financially relatively unattractive for women with a high-income partner.
On the contrary, a tax credit is a fixed reduction in total tax liabilities. If a woman
increases labour supply, the total tax reduction remains the same. The replacement
of tax allowances by tax credits removed some fixed costs of working. The empirical
results show that the labour supply response of married women to changes in after-
tax wage is rather small. The estimated uncompensated wage elasticity is about
–0.13, but not significantly different from zero. This suggests that the tax reform
which increased after-tax hourly wages did not increase hours. However, the tax
reform had a substantial positive effect on labour force participation, which we
attribute to the shift from allowance to tax credit. Female labour force participation
increased by 2.4 percentage-points. Simulations with our estimated model show
that the positive effect on labour force participation dominates the negative effect
of wages. Whereas working women on average reduced weekly working hours by
0.04 hours, average working hours increased by 0.37 in the full population. The
effect of the tax reform is highest for the lowest-educated women and decreases in
level of education. Our empirical results contradict earlier studies finding that the
uncompensated wage elasticity is between 0 and 0.3 (see Meghir and Phillips (2010).
As a sensitivity check we apply the grouping estimator, which gives a positive and
significant uncompensated wage elasticity in the same order as found in Blundell
et al. (1998). However, this result is unreliable as the instrument is not strong
enough. This article was published in Labour Economics in 2012.

Chapter 3 examines the income and occupational choice responses of self-employed.
Several tax policies favouring income from self-employed were implemented or
strengthened in the period 1999–2012 in the Netherlands. At the same time, the
share of self-employed in total employment increased from 11% to 15% over the
period 1999–2012, which is remarkable compared to the stable shares in other
countries (OECD, 2016). On average, self-employed pay less tax than wage employed.
According to the theory of optimal taxation, income from self-employment should be
taxed less than income from wage employment (Mirrlees, 1971, 1976). One reason
is that self-employed individuals have more possibilities to evade or avoid paying
taxes and this increases their responsiveness. In this chapter the elasticity of taxable
income (ETI) is estimated as a measure of welfare loss of taxation. It includes
both real responses, such as investment and working hours, and income shifting
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responses, such as tax avoidance and tax evasion. We furthermore examine the
effect of tax incentives on the occupational choice. This is done by estimating the
effect of net-of-tax earnings differentials for both occupations on the probability of
self-employment.

The estimations results indicate that Dutch self-employed respond to changes in
tax rates by adjusting their income and less by changing their occupational status.
The estimated elasticity of taxable income (ETI) is 0.3. The income response is much
stronger to the large reform in 2001 compared to the smaller and more targeted
reforms in 2005 and 2007. Since the reforms are only few years apart, it is unlikely
that structural preferences for work have changed. It is plausible that the sizable
differences are due to differences in salience. Contrary to other studies, our ETI
for self-employed with a lower income is much higher than the ETI for high-income
self-employed. Since the hours response is found to be relatively small (Gruber and
Saez, 2002; Jongen and Stoel, 2016), we believe that tax avoidance and evasion are
main drivers of the higher ETI at the lower end of the income distribution. Also, the
different findings between wage employed and self-employed suggests that lack of
third-party reporting facilitates this behaviour. We might estimate a lower ETI for
high-income earners than earlier studies because we do not observe their itemized
deductions that have an upward effect on the ETI. We emphasize that the choice of
the sampling weights is not innocuous, which was demonstrated in (Weber, 2014).

The estimations results on the occupational choice margin suggest that earnings
differentials cannot explain (the increase in) self-employment. The combination of
our analyses reveals an interesting pattern. Workers hardly switch their occupational
status, but they do adjust their income. Possible explanations for this finding
are adjustments costs such as fixed costs of running a business. By contrast,
self-employment income responses are more flexible than wage employees due to
possibilities to adjust hours or shift income by tax avoidance and tax evasion.

Chapter 4 assesses the sensitivity of income responses to changes in tax rates at
three thresholds in the income tax system. We examine whether individuals adjust
their income to stay below the threshold of a tax bracket, which is known as bunching
(Saez, 2010). In order to detect bunching, we first determine the optimal bunching
window around the threshold. This is necessary as individuals are not able to
perfectly adjust their income to stay below the threshold. So far, researchers choose
the bunching window by visual inspection which results in uncertain estimates. We
propose a simple, data-driven procedure which allows the window to be asymmetric
around the threshold and to be more flexible. It also enhances the reproducibility of
studies implementing the bunching approach.
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Clear evidence of bunching behaviour at all three thresholds of the Dutch tax
schedule is found with a precise estimated elasticity of 0.023 at the upper threshold.
We find much larger estimates for women and self-employed individuals. We also
find significant bunching behaviour for individuals in paid employment, which we
can mostly attribute to tax deductions that can be shifted between married tax filers.
Since bunching is absent among single tax filers, we conclude that real responses to
taxation are modest.

Chapter 5 evaluates the economic incidence of social security contribution (ssc). In
addition to income taxes, ssc constitute a large part of the difference between labour
costs and net income. Total employee and employer social security contributions
(ssc) amounted to 23.6% of total labour costs, which was slightly above the OECD
average (OECD, 2013). The legal rates are not equally split and employers pay
a relatively large share. The relevant question is who ultimately bears the costs
of ssc, which is the economic incidence. If employers are able to shift their share
to employees, then the economic incidence is on employees. In our analysis, we
exploit the discontinuity in the marginal rates due to the existing upper threshold in
the social security system (in Dutch: grens werknemersverzekeringen). The actual
distributions of labour costs and gross earnings provide information on incidence at
this threshold. Labour costs are determined by level of gross earnings and level of
employer social security contributions. The idea behind the cross-sectional method
is that a discontinuity in the marginal tax rate should cause a discontinuity in at
least one of the three distributions of income since these are deterministically related
(Alvaredo et al., 2017). We name this “deterministic discontinuity”. At the threshold
the marginal ssc equals zero, which should end up in either lower labour costs or
higher gross earnings. To our knowledge, this is the first paper that applies the
discontinuity method on earnings data inclusive and exclusive of ssc.

The estimation results reveal that economic incidence of ssc is on the employer,
at least in the short run. Gross earnings do not change at the threshold, but labour
costs do change. This is clear evidence that employers “receive” the benefit of the
zero marginal ssc at the threshold. The finding that gross earnings do not change at
the thresholds contradicts standard incidence theory in which employer contributions
are fully shifted to the employees (in the long run) but corroborates recent empirical
studies. It is hard to reconcile with the conventional static model of labour supply
and demand. According to that model, gross earnings are irrelevant as employers
respond to labour costs and employees respond to net earnings which enter their
utility functions. Therefore, given kinks in the budget set, the expected distribution
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of gross earnings is not smooth. On the contrary, we find a clear discontinuity in
labour costs. Possible explanations for non-shifting to employees are unawareness by
employers and employees because of non-salience (Saez, 2010) or non-flexible wage
adjustments due to collective bargaining as opposed to individual bargaining. We
show that this case is compatible with a bargaining model where unions have zero
bargaining power. This article was published in De Economist in 2017.
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Abstract

Among OECD countries, the Netherlands has an average female labour force
participation, but by far the highest rate of part-time work. This paper
investigates the extent to which married women respond to financial incentives.
We exploit exogenous variation caused by a substantial Dutch tax reform in
2001. Our main conclusion is that the positive significant effect of the tax
reform on labour force participation dominates the negative insignificant effect
on working hours. The latter contradicts the common empirical finding of
positive wage elasticities. Our preferred explanation is that women respond
more to changes in tax allowances than to changes in marginal tax rates.
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2.1 Introduction

Since Heckman (1974) female labour supply has been an important topic for economic
research. A major contribution to this literature has been made by Blundell et al.
(1998), who show that changes in tax rules can be used to estimate wage elasticities.
They investigate a series of modifications in marginal tax rates over a relatively
long observation period. A related literature focuses on the importance of financial
incentives, such as earned income tax credits, on labour force participation decisions
(e.g. Eissa and Hoynes (2004) and Eissa and Liebman (1996)). We contribute to
these literatures by investigating the effects of a very substantial Dutch tax reform
in 2001.

In 2001, labour force participation rates of prime-age women in the Netherlands
were close to those in the UK or US. However, part-time work among women is
much more common in the Netherlands than in any other OECD country. Whereas,
on average, in the OECD about 25% of the prime-age working women work less
than 30 hours per week, this is over 55% in the Netherlands (OECD, 2004). The
high rate of part-time work allows substantial room for increasing labour supply.
It is generally believed that female labour supply is more responsive to financial
incentives than male labour supply (e.g. Meghir and Phillips (2008)). Therefore,
Dutch policymakers have a strong interest in stimulating female labour supply. This
could increase economic growth and contribute towards dealing with the costs of
an ageing society. Indeed, one of the most important motivations for the Dutch tax
reform in 2001 was to make work financially more attractive for women.

The key elements of the tax reform were the reduction of marginal tax rates,
and the replacement of tax allowances by tax credits. Both elements might affect
the force participation decision and hours of work decision. The second element,
however, is more likely to affect the participation decision due to the elimination of
perverse disincentives to work (particularly for women with a high-income partner).
Tax allowances and tax credits are both transferable between partners. Whereas
the tax credit is a fixed amount, the benefit of the tax allowance depends on the
marginal tax rate of the partner. For non-working women with a high-income
partner, transferring the tax allowance to the partner is more beneficial than starting
working at a low income. The reason is that when working (and earning more than
4000 euro annually), women had to use their own allowance at a low marginal tax
rate, while when not working it would be transferred to their partner with a higher
marginal tax rate. The change from allowance to tax credit can be considered as
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a reduction in the fixed costs of working. Saez (2002) stresses the importance of
financial incentives for the decision to participate in the labour force. There are two
relevant margins to investigate, labour force participation (extensive margin) and
hours of work (intensive margin).

In the empirical analysis, we focus on prime-age women who are either married
or cohabiting. Our empirical model is similar to the model used in Blundell et al.
(1998). However, we study a much shorter time period with a substantial tax reform
rather than a series of smaller tax modifications. Tax reforms provide useful natural
experiments to study the effect of financial incentives on female labour supply (see
Blundell and MaCurdy (1998); Eissa (1995); Eissa and Hoynes (2004)). Because
the tax reform generates exogenous variation in after-tax wages, it allows to deal
with the simultaneity of working hours and after-tax wages. This simultaneity can
arise, for example, because unobserved preferences or ability affect both wages and
working hours, or because working hours have a direct effect on after-tax wages
due to the progressive tax system. Obviously, the tax reform does not depend on
individual characteristics, past choices and working hours. In the empirical model,
the after-tax marginal wage will be instrumented using the tax reform. Since the
tax reform was introduced at one specific moment, we should control for trends
in working hours. Furthermore, we exploit the fact that the tax reform affected
different groups differently to deal with self selection into employment.

In the empirical analysis, we use the Dutch Labor Force Survey collected by
Statistics Netherlands, which is a repeated cross-section containing information on
(weekly) working hours, and detailed information on the socioeconomic structure
of the household. We link this to the Social Statistical Database on Jobs, which
contains administrative information on jobs and gross income. Finally, we add
taxable income registered by the tax offices. The overlapping period of the three
databases is from 1999 to 2005.

Within our parameterized selection model we find that the estimated uncom-
pensated wage elasticity is about −0.13, but not significantly different from zero.
This suggests that the tax reform which increased after-tax hourly wages did not
increase female labour supply. However, the tax reform had a substantial positive
effect on labour force participation, which we attribute to the shift from allowance
to tax credit. Female labour force participation increased by 2.4 percentage-points.
Simulations with our estimated model show that the positive effect on labour force
participation dominates the negative effect of wages. Whereas working women,
on average, reduced weekly working hours by 0.04 hours, average working hours
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increased by 0.37 in the full population. The effect of the tax reform is highest for
the lowest-educated women and decreases in level of education.

Our empirical results contradict earlier studies finding that the uncompensated
wage elasticity is between 0 and 0.3 (see Meghir and Phillips (2010)). In particular,
our results differ from those found in Blundell et al. (1998). As a sensitivity
analysis we apply their grouping estimator, which gives a positive and significant
uncompensated wage elasticity in the same order as found in Blundell et al. (1998).
The grouping estimator might be less appropriate in our setting since our observation
period contains a single tax reform. In that case it is only necessary to distinguish
between the period before and after the tax reform, which can be done by a single
instrument. The grouping estimator uses many instrumental variables of which in our
case many are insignificant in the first-stage regression. In our setting the grouping
estimator suffers from a weak instruments problem. The grouping estimator might
perform better in situations in which there are a series of tax modification rather
than one substantial reform.

The outline of this paper is the following. Section 2.2 provides details about the
Dutch tax reform of 2001. Section 2.3 introduces the empirical model. In Section
2.4, we discuss our data. Section 2.5 presents the estimation results. And Section
2.6 concludes.

2.2 The Dutch tax reform

In this section, we provide details about the Dutch tax system. We mainly focus on
elements relevant for this study, and particularly on changes which occurred during
the tax reform in 2001.

The Dutch tax system is an individualized progressive tax system, with the
exception of some tax credits and allowances which can be transferred between
partners. Prior to 2001 all individuals had a general allowance and individuals only
paid taxes on income above the allowance. There are also additional allowances for
working and parenting, which we discuss below. Income above the allowances is
taxed according to four income brackets with increasing marginal tax rates (including
national insurance premiums). The tax allowances thus yield a higher tax reduction
for high-income individuals with a higher marginal tax rate.

An important feature of the general allowance is that if the allowance can not be
fully used, the allowance is transferred to the partner.1 Transferring the allowance

1Married and cohabiting couples have the same status in the Dutch tax system. If a partner
has an annual income above 4000 euro, the allowance can not be transferred.
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is particularly beneficial if the partner’s income falls in a bracket with a higher
marginal tax rate. So working at a low income is financially relatively unattractive
for women with a high-income partner.

The tax reform of 2001 replaced the general allowance by a tax credit. A tax
credit is a fixed reduction on the total amount of taxes that an individual should pay.
Like the general allowance, the tax credit is transferable between partners. However,
if a woman increases labour supply, the total tax reduction to the family due to
the credits remains the same. The tax reform removed some fixed costs of working,
because the tax credit does not impose any disincentive effects of working at a low
income.

The tax reform in 2001 also included a reduction of marginal tax rates. Table
2.1 shows for each year the marginal tax rates for the four different income brackets
in the Dutch tax system. The most substantial reduction occurred in the highest
two brackets, where marginal tax rates were reduced by eight percentage-points.
However, not only the marginal tax rates changed, also the cut-off points of the
brackets shifted (see Figure 2.1).

The tax reform of 2001 not only replaced the general allowance by a tax credit,
but also introduced new tax credits for parenting and the combination of working
and parenting. The tax credit for parenting is transferable, but amounts to only 138
euro annually. The tax credit for working is more substantial, but not transferable.
If an individual earns up to 50 percent of the annual (full-time) minimum wage, the
tax credit increases by 150 euro per year. Above this, the tax credit further increases
to 900 euro at an income level equal to the annual (full-time) minimum wage. Figure
2.1 shows the effective marginal tax rates at different taxable incomes in 2000 and

Table 2.1: Main characteristics of the tax system.

1999 2000 2001 2002 2003 2004 2005

General allowance∗ (in AC) 4674 4646
Tax credit∗∗ (in AC) 1731 1752 1715 1881 1916

Marginal tax rates in % (including national insurance premiums)
Lowest income bracket 35.75 33.9 32.35 32.35 32.35 33.4 34.4
Income bracket 2 37.05 37.95 37.6 37.85 37.85 40.35 41.95
Income bracket 3 50 50 42 42 42 42 42
Highest income bracket 60 60 52 52 52 52 52

Explanatory notes:
∗ The general allowance reduces taxable income.
∗∗ The tax credit reduces the amount of tax paid.
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Figure 2.1: Effective marginal tax rates before and after the tax reform of 2001.
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2001. When computing the effective marginal tax rates in the figure we take the
nontransferable allowances and tax credits into account, but ignore the transferable
allowances and tax credits. Taking account of the transferable allowances and tax
credits would cause that the effective marginal tax rates at low incomes are not zero
but dependent on the partner’s income. The impact of the tax credit for working
causes the drop in effective marginal tax rates between 8000 and 16,000 euro shown
in Figure 2.1. The average annual taxable income of working women is about 15,000
euro.

The tax reform of 2001 reduced labour tax for all individuals. As can be seen in
Figure 2.2 the after-tax income was higher after the reform, and even more so for
women with a high-income partner. However, some deductions were abolished. To
compensate for the reduction in labour tax, the government increased value added
tax from 17.5 to 19 percent leading to a higher inflation rate in 2001 (see Figure
2.3).2 The decision on the tax reform was made in 1999, when the economy was
booming. After that, economic growth slowed to almost zero in the first quarter
of 2002. Around the same time the unemployment rate started to increase for the
first time since 1994. Figure 2.4 shows the unemployment rate by level of education.
It is clear that individuals with a lower level of education are more likely to be
unemployed than individuals with a higher level of education. The trend in the

2The value added tax on some essential goods, such as food, is only six percent.
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Figure 2.2: Change in after-tax household income due to tax reform of 2001.
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unemployment rate between groups is, however, very similar. For all groups the
unemployment rate declined from around 1994 to 2001, increased until 2005 and
declined again afterwards.

Figure 2.3: Macroeconomic variables.
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Figure 2.4: Unemployment rate by educational level.
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2.3 Empirical model

This section presents our empirical model. The model describes weekly working
hours and has strong similarities with the model used in Blundell et al. (1998).

We focus on how the after-tax marginal hourly wage wit of woman i in year t

causally affects her weekly working hours hit. Therefore, we investigate the traditional
labour supply model (e.g. Heckman (1974))

hi,t = β0 + β1 log(wi,t) + xi,tβ2 + ξt + εi,t (2.1)

The vector xi,t contains observed individual characteristics such as demographic
variables, cohort dummies, level of education, etc. These variables are used to control
for heterogeneity between women, no causal interpretation should be given to the
coefficients in β2. The function ξt describes common macroeconomic trends in female
labour supply. Usually, the labour supply model also includes a term describing
other income. We only consider women with a working partner and they are not
entitled to benefits and subsidies, other than child subsidies. The latter depend on
the household composition which is included in xi,t.

The traditional labour supply model considers individual labour supply decisions
and does not take intra-household decision making into account. However, our data
describe married women with a working husband and within a household the labour
supply decisions of partners may be interrelated. Chiappori (1992) extends the labour
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supply model to a model of collective household decision making. The extension
of the collective model is that there is first sharing of non-labour income. Fortin
and Lacroix (1997) reject the alternative unitarian model. Blundell et al. (2007)
consider the case in which men choose between working full time or not working,
while women can choose their working hours. Within this framework they reject the
unitarian model, but cannot reject the collective model. They discuss the empirical
content of the collective model. We only consider women with a working husband.
Following Blundell et al. (2007) this implies that xi,t should include the husband’s
earnings.

Obviously, the key parameter of interest in β1. It is, however, well known that
using OLS to estimate equation (2.1) yields inconsistent estimators for β1. The
logarithm of the after-tax marginal hourly wage may be correlated to the error term
εi,t for a number of reasons. First, there may be reverse causality. Working more
hours increases annual taxable income and individuals enter an income bracket with
a higher marginal tax rate because of the progressity of the tax system. Second,
the vector xi,t probably does not capture all relevant heterogeneity in individual
preferences or ability. If there is unobserved ability and more able individuals earn
higher wages and have a stronger preference for work, then there is a direct relation
between log(wi,t) and εi,t.

We use the tax reform of 2001 to deal with endogeneity of log(wi,t). The tax reform
provides some exogenous variation in after-tax marginal hourly wage. Therefore, we
add the first-stage regression

log(wi,t) = α0 + αi,1 · I(t ≥ 2001) + xi,tα2 + ζt + Vi,t (2.2)

The indicator function I(t ≥ 2001) describing the period after the tax reform acts
as instrumental variable. We allow the effect of the tax reform on wages αi,t to
be different for different types of individuals. In particular, we allow for separate
αi,1 for different educational groups. The indicator I(t ≥ 2001) is only a relevant
instrumental variable if common macroeconomic trends ξt and ζt are smooth functions
over calendar time. Our identifying assumption is that between 2000 and 2001 there
are no general abrupt shocks in female labour supply other than due to the tax reform.
This also implies that the tax reform should not be the response of policymakers to
a sudden change in female labour force decisions or shifts in preferences. Although
there was no unexpected change in female labour supply in the period prior to the
tax reform, an important goal of the tax reform was to stimulate female labour force
participation.
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Figure 2.4: Unemployment rate by educational level.
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2.3 Empirical model
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A second important issue is that the composition of working women might have
changed over time and due to the tax reform. Recall that the tax reform included a
shift from an allowance to a tax credit, which reduced the fixed costs of working.
Furthermore, there is an increasing trend in employment rates among women. Finally,
the decision to work might directly be related to unobserved preferences and ability.
The self selection into work is most likely not random and cannot be ignored. To
control for selective labour force participation Pi,t we add a probit model

Pr(Pi,t = 1) = Φ (γ0 + γi,1 · I(t ≥ 2001) + xi,tγ2 + ψt) (2.3)

Again we allow the tax reform to have a differential impact on the labour force
participation of women with different educational degrees. And we allow for a smooth
trend ψt in female labour force participation.

We follow the estimation procedure of Blundell et al. (1998), which is a
control function approach. First, we estimate the wage equation (2.2) using
OLS on the sample of employed women, and the participation equation (2.3)
using maximum likelihood estimation on the full sample. This provides us the
residuals V̂i,t from the first-stage regression for wages and the inverse Mills ratios
λ̂i,t = φ(γ̂0+γ̂i,1·I(t≥2001)+xi,tγ̂2+ψ̂t)

Φ(γ̂0+γ̂i,1·I(t≥2001)+xi,tγ̂2+ψ̂t) from the participation probit. We add these as
regressors to equation (2.1), which gives the second-stage equation

hi,t = β0 + β1 log(wi,t) + xi,tβ2 + ξt + β3V̂i,t + β4λ̂i,t + Ui,t (2.4)

Estimating this model using OLS on the sample of working women provides consistent
parameter estimates for β1. Because equation (2.4) includes two additional terms
to control for selective labour market participation and endogenous wages, at least
two exclusion restrictions are required. We achieve this by not restring to have the
same impact for all women on the after-tax marginal hourly wage and labour force
participation (i.e. αi,1 and γi,1 are allowed to be different for women with different
levels of education). We return to this issue in Subsection 2.4.2 when we discuss the
impact of the tax reform. Finally, we have already discussed including the after-tax
income of the husband in the vector of regressors xi,t. Intra-household decision
making is not the only reason for taking account of the husband’s income. The tax
reform affects the income of the husband as well. If female labour supply decisions
are related to the husband’s after-tax income which is most likely the case, ignoring
the husband’s income causes a direct correlation between the error terms εi,t and
the tax reform I(t ≥ 2001). This would violate the validity condition for using the
tax reform as instrumental variable.
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The parameter of interest β1 should be interpreted as the uncompensated wage
coefficient. This can be translated into the uncompensated wage elasticity of labour
supply by dividing by working hours. In particular, we divide by mean working
hours of employed women h̄, so the uncompensated wage elasticity is β1

h̄
. The wage

elasticity includes both the substitution and the income effect. A positive value of
β1 implies that the substitution effect dominates the income effect.

2.4 Data

2.4.1 Sample

In the empirical analysis, we use a data set constructed from three separate databases.
The Dutch Labor Force Survey collected by Statistic Netherlands is a repeated
cross-section containing detailed information on socioeconomic and demographic
characteristics of households. This database contains information on employment
status and weekly working hours, but lacks wages and income. Therefore, we
use a unique identification code to merge the Dutch Labor Force Survey with the
Social Statistical Database on Jobs. This database contains information reported by
employers on gross annual earnings and annual working hours for about a random
one-third of the working population. We link a third database containing taxable
income registered by the tax office. The three databases share the observation period
from 1999 until 2005.

We restrict the data to married or cohabiting women between age 20 and 50
whose education level is observed. In total, this includes 147,696 women. Women
should have an employed husband with a taxable income above 9000 euro and for
whom we observe the level of education. This reduces the sample size by 25,065
women.3 There are no differences in employment rates of married men around
the reform. The income restriction is made to avoid complications with husbands
transferring tax allowances and tax credits to their working wives. Furthermore, if
the husband works, the wife is not entitled to means-tested welfare benefits. In total
122,631 women in the Labor Force Survey satisfy the criteria above.

The employment status of women reflects the timing of the survey. We drop
women whose employment status in Social Statistical Database and Labor Force
Survey diverge and those who are self-employed. This excludes 18,849 women. If a
woman is employed, she is asked to report her weekly working hours. Individuals

3We also exclude women with a self-employed husband.

25



A second important issue is that the composition of working women might have
changed over time and due to the tax reform. Recall that the tax reform included a
shift from an allowance to a tax credit, which reduced the fixed costs of working.
Furthermore, there is an increasing trend in employment rates among women. Finally,
the decision to work might directly be related to unobserved preferences and ability.
The self selection into work is most likely not random and cannot be ignored. To
control for selective labour force participation Pi,t we add a probit model

Pr(Pi,t = 1) = Φ (γ0 + γi,1 · I(t ≥ 2001) + xi,tγ2 + ψt) (2.3)

Again we allow the tax reform to have a differential impact on the labour force
participation of women with different educational degrees. And we allow for a smooth
trend ψt in female labour force participation.

We follow the estimation procedure of Blundell et al. (1998), which is a
control function approach. First, we estimate the wage equation (2.2) using
OLS on the sample of employed women, and the participation equation (2.3)
using maximum likelihood estimation on the full sample. This provides us the
residuals V̂i,t from the first-stage regression for wages and the inverse Mills ratios
λ̂i,t = φ(γ̂0+γ̂i,1·I(t≥2001)+xi,tγ̂2+ψ̂t)

Φ(γ̂0+γ̂i,1·I(t≥2001)+xi,tγ̂2+ψ̂t) from the participation probit. We add these as
regressors to equation (2.1), which gives the second-stage equation

hi,t = β0 + β1 log(wi,t) + xi,tβ2 + ξt + β3V̂i,t + β4λ̂i,t + Ui,t (2.4)

Estimating this model using OLS on the sample of working women provides consistent
parameter estimates for β1. Because equation (2.4) includes two additional terms
to control for selective labour market participation and endogenous wages, at least
two exclusion restrictions are required. We achieve this by not restring to have the
same impact for all women on the after-tax marginal hourly wage and labour force
participation (i.e. αi,1 and γi,1 are allowed to be different for women with different
levels of education). We return to this issue in Subsection 2.4.2 when we discuss the
impact of the tax reform. Finally, we have already discussed including the after-tax
income of the husband in the vector of regressors xi,t. Intra-household decision
making is not the only reason for taking account of the husband’s income. The tax
reform affects the income of the husband as well. If female labour supply decisions
are related to the husband’s after-tax income which is most likely the case, ignoring
the husband’s income causes a direct correlation between the error terms εi,t and
the tax reform I(t ≥ 2001). This would violate the validity condition for using the
tax reform as instrumental variable.

24

The parameter of interest β1 should be interpreted as the uncompensated wage
coefficient. This can be translated into the uncompensated wage elasticity of labour
supply by dividing by working hours. In particular, we divide by mean working
hours of employed women h̄, so the uncompensated wage elasticity is β1

h̄
. The wage

elasticity includes both the substitution and the income effect. A positive value of
β1 implies that the substitution effect dominates the income effect.

2.4 Data

2.4.1 Sample

In the empirical analysis, we use a data set constructed from three separate databases.
The Dutch Labor Force Survey collected by Statistic Netherlands is a repeated
cross-section containing detailed information on socioeconomic and demographic
characteristics of households. This database contains information on employment
status and weekly working hours, but lacks wages and income. Therefore, we
use a unique identification code to merge the Dutch Labor Force Survey with the
Social Statistical Database on Jobs. This database contains information reported by
employers on gross annual earnings and annual working hours for about a random
one-third of the working population. We link a third database containing taxable
income registered by the tax office. The three databases share the observation period
from 1999 until 2005.

We restrict the data to married or cohabiting women between age 20 and 50
whose education level is observed. In total, this includes 147,696 women. Women
should have an employed husband with a taxable income above 9000 euro and for
whom we observe the level of education. This reduces the sample size by 25,065
women.3 There are no differences in employment rates of married men around
the reform. The income restriction is made to avoid complications with husbands
transferring tax allowances and tax credits to their working wives. Furthermore, if
the husband works, the wife is not entitled to means-tested welfare benefits. In total
122,631 women in the Labor Force Survey satisfy the criteria above.

The employment status of women reflects the timing of the survey. We drop
women whose employment status in Social Statistical Database and Labor Force
Survey diverge and those who are self-employed. This excludes 18,849 women. If a
woman is employed, she is asked to report her weekly working hours. Individuals

3We also exclude women with a self-employed husband.

25

2.3 Empirical model



2 | Analyzing Female Labour Supply

should report their contractual hours, or if they are working without a contract the
average number of hours they work during a week. In total 75 percent of the women
are employed, and they work, on average, 25 hours per week.

Next, we use the Social Statistical Database on Jobs to compute the gross hourly
wage, which is the gross annual wage divided by annual working hours. Because
the Social Statistical Database on Jobs contains a random one-third of the working
population, we get three subsamples: (i) working women with observed hourly wages,
(ii) working women without observed wages and (iii) non-working women. To reduce
measurement errors in wages, we transfer women from subsample (i) to subsample
(ii) if the gross hourly wage is below 90 percent of the mandatory minimum wage or
above 200 euro per hour.4

We add taxable income to our data set, and apply the existing tax rules to
transform taxable income into after-tax income. The taxable income data is collected
by the tax office for all employees. Information on annual working hours is retrieved
from the Social Statistical Database on Jobs containing information for a random
one-third of the employees. Therefore, we can compute the average after-tax hourly
wage for one-third of the working population. In our empirical model the relevant
wage rate is not the average after-tax hourly wage, but the marginal after-tax hourly
wage. To obtain the marginal tax rate we increase taxable income by 10 euro. Next,
we transform taxable income again into after-tax income and divide the increase
in after-tax income by 10. To remove further outliers from the data, we transfer
women from subsample (i) to subsample (ii) if their after-tax hourly wage is below
54 percent of the gross minimum wage or above 200 euro per hour. Finally, women
reporting to work over 48 hours, which is the legal maximum number of working
hours per week, and women having an annual taxable income above 150,000 euro
are transferred from (i) to (ii). In addition, we transfer 3731 women from (i) to (ii)
because the marginal tax rate could not be calculated, for example because they had
multiple jobs. We observe wage information for in total for 38,367 women. However,
recall that in the estimation we also take into account the remaining women, who are
either not working or employed but without an observed wage. We have corrected
wages for inflation. This takes account of the increased consumer tax in 2001.

In our baseline empirical analysis, we focus on the years 1999 until 2003, which
reduces the sample size by 31,183 women. This has the advantage that the data

4In the Netherlands, the minimum wage is the same for all workers above age 23 and is
formulated in terms of gross hourly wages. Below age 23 the minimum wage is age dependent. The
minimum wage is corrected for inflation twice a year. In 2000 the minimum wage for those above
age 23 was 6.41 euro per hour.
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Table 2.2: Weighted summary statistics.

Working Non-working

Age (in years) 35.9 38.8

No children (in %) 44 24
One minor child (in %) 22 22
Two minor children (in %) 26 35
Three or more minor children (in %) 8 19

Presence youngest child 0-3 (in %) 22 30
Presence youngest child 4-11 (in %) 21 30
Presence youngest child 12-17 (in %) 12 15

Highest completed level of education
Primary + lower secondary (in %) 23 49
Higher secondary (in %) 49 40
College or university (in %) 28 11

Age partner (in years) 38.4 41.5

Highest completed level of education partner
Primary + lower secondary (in %) 24 35
Higher secondary (in %) 45 41
College or university (in %) 32 24

After-tax annual income partner (in AC) 18,126 20,732

Observations 56,295 16,304

describe two years before and two years after the 2001 tax reform, and that we
do not have to deal with the minor changes in the tax rules implemented in 2004.
In Subsection 2.5.3 we also provide results on all observations including the years
2004 and 2005. So the baseline analysis use a sample of 72,599 women for which
we observe their employment status and for 24,935 women we also observe wage
information. Individual characteristics are obtained from the Labor Force Survey.
Table 2.2 provides summary statistics both for working and non-working women.
Working women are, on average, slightly younger, have less often (young) children
and are higher educated. Also the partners of working women are slightly younger
and, on average, higher educated. However, the after-tax annual income of partners
with working women is, on average, more than 2000 euro lower.

Table 2.3 reports some labour market outcomes. Female labour force participation
rates steadily increased from 70 percent in 1999 to 78 percent in 2003, and remained
relatively constant afterwards. During most of the period in which participation
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Table 2.3: Female labour market outcomes.

1999 2000 2001 2002 2003 2004 2005

Participation (in %) 70 72 74 76 78 78 79
Weekly working hours 25.6 25.1 24.9 25.5 25.1 24.7 24.9
Average after-tax hourly wage (in AC) 9.46 9.64 10.27 10.46 10.44 10.68 10.43
Marginal after-tax hourly wage (in AC) 7.79 7.89 8.49 8.63 8.60 8.74 8.49
Before tax hourly wage (in AC) 12.4 12.5 12.8 13.0 13.0 13.3 13.1
Marginal tax rate (in %) 37.1 36.9 33.5 33.7 33.9 34.5 35.3

Explanatory note: Weekly working hours and hourly wage are the average for employed women. Wages
are corrected for inflation.

rates increased, average working hours decreased. This suggests that those women
who newly enter the workforce, work relatively few hours. Both average and marginal
after-tax hourly wages show a substantial increase in 2001. This is the result of
the tax reform, because as can be seen the marginal tax rate reduced substantially,
while the taxable hourly income did not fluctuate much. In 2004, marginal tax
rates started to increase again, which is the result of the changes in the tax system
implemented in 2004.

Table 2.4 shows some characteristics of the distribution of working hours by year
for the different educational groups. First, higher-educated women are more likely
to work and also more likely to work more than 32 hours. For all groups there is
a negative trend in the percentage not working, however, the fraction of women
working more than 24 hours per week remains constant.

2.4.2 Impact of tax reform on wages and participation

This subsection investigates the impact of the tax reform on after-tax wages and
on labour force participation. First, we provide some descriptive evidence. Next,
we focus on estimating the reduced-form models for the logarithm of the after-tax
marginal hourly wages and labour force participation (equations (2.2) and (2.3)
respectively).

Table 2.5 summarizes the marginal tax rate, the after-tax marginal hourly wage
and the participation rate for each year. Recall from Section 2.2 that the tax
reform has different impacts on marginal tax rates at different parts of the income
distribution. Therefore, we distinguish between low-educated, medium-educated
and high-educated women. For all three groups marginal tax rates are substantially
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Table 2.4: Percentage of women with particular working hours by year and educational
level.

No work ≤ 16 hours 16-24 hours 24-32 hours > 32 hours

Low education
1999 44 13 20 10 13
2000 42 14 20 9 14
2001 39 13 22 10 15
2002 36 15 22 12 15
2003 37 13 21 12 18

Medium education
1999 26 11 24 14 25
2000 25 11 25 16 24
2001 22 13 26 15 24
2002 22 13 28 16 21
2003 21 12 27 18 22

High education
1999 16 5 21 19 39
2000 15 6 21 19 38
2001 14 6 22 21 38
2002 13 6 23 20 38
2003 11 6 21 21 41

reduced due to the tax reform. The impact of the tax reform is, however, smallest
for the highest educated women.

The drop in marginal tax rates due to the tax reform causes a substantial increase
in after-tax marginal hourly wage for all groups. Participation rates steadily increase
during the observation period, but show a jump in 2001 for the low and medium
educated. The impact of the tax reform seems to be different for different educational
groups. As we argued earlier the tax reform is not correlated to individual preferences
or unobserved ability. However, it is not only necessary that the instrument variables
are not correlated to the error terms in the labour supply equation (2.1), but they
should also be relevant. The latter implies that the instruments should have a
sufficiently large impact on wages and labour force participation.

Table 2.6 reports the estimation results for the reduced-form equations (2.2) and
(2.3). The F -test for joint significance of the instrumental variables are 33 and 16,
which is above the critical value for weak instruments mentioned by Staiger and
Stock (1997). This critical value might not be appropriate in our setting. Stock and
Yogo (2005) discuss the case of multiple endogenous regressors and instrumental
variables. However, the labour supply model does not fit within their setting, since
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and high-educated women. For all three groups marginal tax rates are substantially
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Table 2.4: Percentage of women with particular working hours by year and educational
level.

No work ≤ 16 hours 16-24 hours 24-32 hours > 32 hours

Low education
1999 44 13 20 10 13
2000 42 14 20 9 14
2001 39 13 22 10 15
2002 36 15 22 12 15
2003 37 13 21 12 18

Medium education
1999 26 11 24 14 25
2000 25 11 25 16 24
2001 22 13 26 15 24
2002 22 13 28 16 21
2003 21 12 27 18 22

High education
1999 16 5 21 19 39
2000 15 6 21 19 38
2001 14 6 22 21 38
2002 13 6 23 20 38
2003 11 6 21 21 41

reduced due to the tax reform. The impact of the tax reform is, however, smallest
for the highest educated women.

The drop in marginal tax rates due to the tax reform causes a substantial increase
in after-tax marginal hourly wage for all groups. Participation rates steadily increase
during the observation period, but show a jump in 2001 for the low and medium
educated. The impact of the tax reform seems to be different for different educational
groups. As we argued earlier the tax reform is not correlated to individual preferences
or unobserved ability. However, it is not only necessary that the instrument variables
are not correlated to the error terms in the labour supply equation (2.1), but they
should also be relevant. The latter implies that the instruments should have a
sufficiently large impact on wages and labour force participation.

Table 2.6 reports the estimation results for the reduced-form equations (2.2) and
(2.3). The F -test for joint significance of the instrumental variables are 33 and 16,
which is above the critical value for weak instruments mentioned by Staiger and
Stock (1997). This critical value might not be appropriate in our setting. Stock and
Yogo (2005) discuss the case of multiple endogenous regressors and instrumental
variables. However, the labour supply model does not fit within their setting, since
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Table 2.5: Impact of the tax reform.

marginal marginal participation
tax rate wage rate
(in %) (in AC) (in %)

Low education
1999 34.0 6.71 56
2000 33.0 6.90 58
2001 29.4 7.47 61
2002 29.4 7.33 64
2003 29.7 7.45 64

1999-2000 33.5 6.81 57
2001-2003 29.5 7.41 63
change -4.0 0.61 6

Medium education
1999 36.1 7.48 74
2000 36.0 7.61 75
2001 32.1 8.27 78
2002 32.4 8.48 78
2003 32.5 8.34 79

1999-2000 36.0 7.55 75
2001-2003 32.3 8.37 79
change -3.7 0.82 4

High education
1999 40.2 8.85 84
2000 40.5 8.86 85
2001 37.8 9.42 86
2002 38.0 9.56 87
2003 38.0 9.50 89

1999-2000 40.4 8.85 85
2001-2003 38.0 9.50 87
change -2.4 0.64 3
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outcomes are only observed for participants and the first-stage model for labour force
participation is non-linear. In the participation equation there are some differential
impacts of the tax reform by educational group, but the differences are not significant
(the p-value for similarity is 0.81). In the wage equation the coefficients for the
different educational groups are very similar and the p-value for similarity equals
0.74.

2.5 Estimation results

In this section, we first present the estimation results for the labour supply model.
Next, we perform simulations with the model. Finally, we discuss some sensitivity
analyses.

2.5.1 Parameter estimates

Table 2.7 presents the estimation results for the labour supply model. In the full
specification of the model (column (1)), the uncompensated wage elasticity equals
−3.197
25.00 = −0.13. This finding does not concur with the literature surveyed by Meghir

and Phillips (2010). They mention that most studies find an elasticity between 0 and
0.3. Earlier studies for the Netherlands found large and positive wage elasticities, for
example, van Soest et al. (1990) estimated the wage elasticity to be 0.45. And Evers
et al. (2008) conclude, based on surveying the literature, that the wage elasticity for
women in the Netherlands should be around 0.5.

Table 2.6: Estimation results for the reduced-form equations.

Participation Log hourly
wage

Instrumental variables
low education post reform 0.103 (0.037) 0.073 (0.018)
medium education post reform 0.091 (0.033) 0.071 (0.010)
high education post reform 0.058 (0.058) 0.061 (0.011)

F -test for instruments 16.17 33,31

Observations 72,599 24,935

Explanatory note: Standard errors in parentheses. Controls added for ed-
ucation, cohort, calendar time, household situation, education and income
of partner (see Table 2.10 for all parameter estimates).
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Table 2.7: Estimation results for the labour supply model.

(1) (2) (3) (4)

Log hourly wage -3.197 (2.821) -0.994 (2.790) -0.100 (0.217) -0.085 (0.217)
Wage residual 3.109 (2.832) 0.912 (2.802)
Inverse Mills -4.761 (1.011) -4.592 (0.999)

Observations 24,935 24,935 24,935 24,935

Explanatory note: Robust standard errors in parentheses. Column (1) adds controls for endogenous
wages and selective labour force participation. Column (2) and (3) add controls for one of the two,
whereas column (4) adds no additional controls and reports the conditional correlation. Furthermore
controls are added for education, sector, cohort, calendar time, household situation, education and
income of partner (see Table 2.11 for all parameter estimates).

Our estimate for the wage elasticity is not significant at any commonly used
significance level. The estimate implies that the income effect is about the same size
or slightly larger than the substitution effect. It is useful to see our empirical result
in the light of recent trends in labour force participation and part-time work in the
Netherlands. In the early 1980s labour force participation of prime-aged women was
among the lowest within the OECD. In the next two decades female labour force
participation increased to about the OECD average, and in this period part-time
work was praised by policymakers. Part-time work among prime-aged women was
even slightly higher in 2001 than in 1981. Only until a few years ago the attitude
towards part-time work changed. In 2008, the Dutch Committee on Labor Force
Participation stressed the high number of part-time workers as one of the main
labour market weaknesses.

In the Netherlands, part-time work is much more institutionalized than in other
countries, and relatively high-skilled work can be done part-time (see Bosch et al.
(2008)). In a recent survey Dutch women report being satisfied with their part-time
jobs (see Portegijs and Keuzenkamp (2008) and Portegijs et al. (2008)). Only 4% of
the part-time working women indicate that they prefer to work full-time, which is
much lower than in any other country. The most frequently cited reason for working
part-time is taking care of children. Indeed, women usually reduce working hours
after their first child is born, but they do not increase working hours when their
children become older. Dutch women indicate that financial constraints limit them
in working fewer hours much less often than women in other countries.

It is important to stress that the instrumental variables approach measures a
local average treatment effect (Imbens and Angrist, 1994). So we estimate the
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uncompensated wage elasticity at the margin where the tax reform affects the after-
tax marginal hourly wage. Recall that the tax reform had two important elements,
marginal tax rates were reduced, and allowances were transformed into tax credits.
The second element caused work to become financially more attractive for women
with high-income partners. Our data show a large degree of assortative matching on
education (the correlation in level of education between partners is 0.45). However,
if we look at income, the correlation between partners is much smaller, only 0.06
in the period before the tax reform. After the tax reform this correlation increased
to 0.08. After the tax reform women with high-income partners started to earn
more relative to women with low-income partners. However, we saw in Table 2.4
that the fraction of women with many working hours remained constant during the
observation period. The tax reform thus caused women with high-income partners
to enter the labour force, but to work fewer hours. We attribute this mainly to the
change from allowance to tax credit, which removed some disincentives for working.
Since the women who newly enter the labour market have relatively good skills (due
to assortative matching), they can also earn relatively good wages, but devote fewer
hours to work than would be expected. This might explain why we estimate the
wage elasticity to be negative.

Our interpretation of the results is that the shift from general allowance to tax
credit was the part of the tax reform which yields the most substantial incentive.
In-work tax credits are often found to have stimulating effects on the labour force
participation decision of women (e.g. Aaberge and Flood (2008), Eissa and Hoynes
(2004), Eissa and Liebman (1996), Meyer and Rosenbaum (2001)). If indeed this
shift was the key element of the tax reform, the impact of the reform might be
different for women with partners with high and low income. Therefore, we added
as instrumental variable an interaction between the reform and the partner’s income.
However, while having the expected sign the coefficients of this instrument in the
first-stage regressions are not significant, and there are no changes in the results of
the second-stage regression.

The coefficient for the wage residuals is positive but not significant. Therefore,
we cannot reject that the after-tax marginal wage is exogenous. However, ignoring
possible endogeneity in wages reduces the wage elasticity to almost 0, i.e. −0.100

25.00 =
−0.0 (see column (3)). The significant coefficient of the inverse Mills ratio (in column
(1)) means that there is self selection into work. The negative coefficient of the
inverse Mills ratio implies that women who participate in the labour market are also
women who are more likely to work relatively many hours. Ignoring selective labour
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uncompensated wage elasticity at the margin where the tax reform affects the after-
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market participation also reduces the wage elasticity (see column (2)). Ignoring both
selective labour market participation and endogenous wages has about the same
effect as ignoring only endogeneity in wages (column (4)).

In the baseline specification, other exogenous regressors (see Table 2.11) are
almost always significant and have the expected signs. Higher-educated, younger
and cohabiting women work more hours. Women with children work less. However,
working hours increase in the age of the youngest child, but reduce in the number
of children present in the family. Women with a high-income partner work fewer
hours. We have tried to include the partner’s income squared to capture that the
association between female working hours and partner’s income might be nonlinear.
But this term was not significant and adding this term did not change the main
parameters of interest.

2.5.2 Model simulations

Next, we perform some simulations to get an insight into the effect of the tax reform
on female working hours. Table 2.8 shows the results of these simulations for all
women and also separately for low, medium and high-educated women. In the
simulations we use all women who are observed in the data in the year 2001.

The first row of the table shows the situation in 2001 (so after the tax reform).
The labour force participation model predicts that 77.8 percent of the women have
a job. The average after-tax marginal hourly wage is 7.88 euro. Women who are
working have, on average, 24.46 working hours per week. However, in the full
population the average number of working hours is 19.72 hours per week. The second
row of the table describes the case where the tax reform only affects participation,
but marginal wages remain unaffected. To some extent this mimics the situation
where marginal tax rates remained as in 2000 and the tax reform only included a
shift from allowance to tax credit. Of course, participation rates remain at their post
reform level, but after-tax marginal hourly wages are lower. Since the wage elasticity
is negative, the reduced after-tax marginal hourly wages cause a slight increase in
working hours and also of working hours of labour force participants. The third row
describes the case in which the tax reform would not have been implemented in 2001.
It shows that labour force participation rates are substantially lower and working
hours of working women are slightly higher. The last column of the table shows that
the labour force participation effect of the tax reform dominates the effect of wages.
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Table 2.8: Model simulations.

Participation After-tax Hours of Hours of
rate hourly wage participants all women

(in %) (in AC)

All women
After tax reform 77.8 7.88 24.46 19.72
Only tax reform on participation 77.8 7.35 24.68 19.89
No tax reform 75.4 7.35 24.50 19.35

Low educated
After tax reform 63.7 7.00 22.00 14.53
Only tax reform on participation 63.7 6.51 22.24 14.68
No tax reform 60.0 6.51 21.97 13.89

Medium educated
After tax reform 81.2 7.86 24.26 20.23
Only tax reform on participation 81.2 7.32 24.48 20.41
No tax reform 78.9 7.32 24.32 19.89

High educated
After tax reform 89.2 9.06 28.17 25.53
Only tax reform on participation 89.2 8.53 28.36 25.70
No tax reform 88.2 8.53 28.29 25.46

So the tax reform caused average weekly working hours (in the full population) to
increase from 19.35 to 19.72.5

The remainder of the table shows the same simulations separately for different
education groups. For all three groups the tax reform increases labour force
participation, although the effect becomes smaller as the educational level increases
(and labour force participation is already higher). In nominal terms the tax reform
has about the same impact on after-tax marginal hourly wages of all three groups.
However, since low-educated women have, on average, the lowest wages, the relative
impact on wages of the tax reform decreases as education increases. The positive
effect of the increase in labour force participation dominates the negative effect of
higher wages on average working hours in the full population.

5van Soest and Das (2001) estimate a structural model and simulate the tax reform before
it was implemented. They predict positive effects on the participation rate (1.48 percent) and
working hours (4 percent).
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2.5.3 Sensitivity analyses

In this subsection, we present a number of sensitivity analyses. First, we split the
sample according to the presence of children. We distinguish three groups of married
women. The first group consists of women with at least one child younger than age
12. The second group describes women with the youngest child above age 12 and
the third group contains women without dependent children in the household. In
the upper panel of Table 2.9 we show the estimation results for these three groups.
Only for the group with young children, there do not seem to be problems with weak
instruments. For both other groups, the instruments seem particularly weak in the
probit model for labour force participation. Furthermore, for all groups we find an
insignificant wage elasticity. We take this as evidence that splitting the sample into
different groups generates too small subsamples and causes estimators to become
imprecise.

Next, we split the sample according to the age of the women. We distinguish
between women under age 40 and above age 40. The second panel of Table 2.9
shows the estimation results by age. Whereas for the younger age group the effect of
wages on hour of work is negative and significant, it is positive and significant for
the older age group. For younger women both wages and labour force participation
are endogenous, while this is not the case for older women. A possible explanation
is that older women are less flexible on the labour market, they change jobs less
often and have, therefore, fewer possibilities to change working hours (although in
the Netherlands there is some regulation that provide workers flexibility to change
working hours within their job).

Now, we slightly modify the estimation method. First, we estimate the
participation equation. Next, we perform 2SLS on the labour supply equation
(and the wage equation) in which we include the inverse Mills ratio as exogenous
regressor. The only difference with our baseline approach is that now the inverse
Mills ratio is also included in the wage equation. If the inverse Mills ratio would
be linear in its index, this estimation procedure would be equivalent to the control
function approach used so far. So if the estimated coefficients are very different, this
is evidence that important non-linearities in the model are ignored. As is shown in
column (6) of Table 2.9 there is only a very minor difference in the estimated wage
elasticity.

Next, we extend the observation period by also including data from 2004 and
2005, and include quadratic terms in the time trends. This improves the predictive
power of the instruments in the first-stage regressions. It results in a more negative
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Table 2.9: Sensitivity analyses.

(1) (2) (3)

Log hourly wage -1.510 (4.500) -2.103 (7.421) -5.622 (4.046)
Wage residual 1.073 (4.511) 2.207 (7.448) 5.396 (4.067)
Inverse Mills 0.977 (1.893) -5.965 (4.278) -17.047 (2.491)

F -test statistic for instruments
Wage equation 12.8 6.0 20.5
Participation 21.9 0.9 5.8

# of instruments 3 3 3
Observations 12,240 3170 9525

Explanatory note: Robust standard errors in parentheses.
(1) Married women with young children (youngest child under age 12)
(2) Married women with older children (youngest child between age 12 and 17)
(3) Married women without dependent children.

(4) (5)

Log hourly wage -11.205 (3.306) 4.880 (0.338)
Wage residual 10.677 (3.318) -4.812 (5.114)
Inverse Mills -9.673 (1.163) -2.162 (2.150)

F -test statistic for instruments
Wage equation 21.3 13.1
Participation 6.9 8.5

# of instruments 3 3
Observations 15,109 9826

(4) Women below age 40.
(5) Women above age 40.

wage coefficient and because standard errors are reduced, the wage coefficient now
becomes significant. Selectivity in labour force participation remains important, but
also wages become endogenous.

Finally, we follow Blundell et al. (1998) and apply the grouping estimator. As
instruments we use education interacted with cohort and year dummies, which
yields in total 24 instruments. When applying the grouping estimator wages are
endogenous, while there is no longer selective labour force participation. This is
similar to what is found by Blundell et al. (1998), and also our estimated wage
elasticity (0.43) resembles their estimated wage elasticity (0.30). The wage residual
in the labour supply equation becomes negative (and significant). Women with
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shows the estimation results by age. Whereas for the younger age group the effect of
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Now, we slightly modify the estimation method. First, we estimate the
participation equation. Next, we perform 2SLS on the labour supply equation
(and the wage equation) in which we include the inverse Mills ratio as exogenous
regressor. The only difference with our baseline approach is that now the inverse
Mills ratio is also included in the wage equation. If the inverse Mills ratio would
be linear in its index, this estimation procedure would be equivalent to the control
function approach used so far. So if the estimated coefficients are very different, this
is evidence that important non-linearities in the model are ignored. As is shown in
column (6) of Table 2.9 there is only a very minor difference in the estimated wage
elasticity.

Next, we extend the observation period by also including data from 2004 and
2005, and include quadratic terms in the time trends. This improves the predictive
power of the instruments in the first-stage regressions. It results in a more negative
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Table 2.9: Sensitivity analyses.

(1) (2) (3)

Log hourly wage -1.510 (4.500) -2.103 (7.421) -5.622 (4.046)
Wage residual 1.073 (4.511) 2.207 (7.448) 5.396 (4.067)
Inverse Mills 0.977 (1.893) -5.965 (4.278) -17.047 (2.491)

F -test statistic for instruments
Wage equation 12.8 6.0 20.5
Participation 21.9 0.9 5.8

# of instruments 3 3 3
Observations 12,240 3170 9525

Explanatory note: Robust standard errors in parentheses.
(1) Married women with young children (youngest child under age 12)
(2) Married women with older children (youngest child between age 12 and 17)
(3) Married women without dependent children.

(4) (5)

Log hourly wage -11.205 (3.306) 4.880 (0.338)
Wage residual 10.677 (3.318) -4.812 (5.114)
Inverse Mills -9.673 (1.163) -2.162 (2.150)

F -test statistic for instruments
Wage equation 21.3 13.1
Participation 6.9 8.5

# of instruments 3 3
Observations 15,109 9826

(4) Women below age 40.
(5) Women above age 40.

wage coefficient and because standard errors are reduced, the wage coefficient now
becomes significant. Selectivity in labour force participation remains important, but
also wages become endogenous.

Finally, we follow Blundell et al. (1998) and apply the grouping estimator. As
instruments we use education interacted with cohort and year dummies, which
yields in total 24 instruments. When applying the grouping estimator wages are
endogenous, while there is no longer selective labour force participation. This is
similar to what is found by Blundell et al. (1998), and also our estimated wage
elasticity (0.43) resembles their estimated wage elasticity (0.30). The wage residual
in the labour supply equation becomes negative (and significant). Women with
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Table 2.9: (Continued).

(6) (7) (8)

Log hourly wage -3.268 (2.889) -5.921 (1.269) 10.658 (3.813)
Wage residual 5.852 (1.279) -9.723 (3.818)
Inverse Mills -4.899 (1.045) -4.814 (0.852) 1.151 (1.171)

F -test statistic for instruments
Wage equation 31.5 202.8 2.7
Participation 16.2 164.8 27.35

# of instruments 3 3 24
Observations 24,935 38,367 24,935

Explanatory note: Robust standard errors in parentheses.
(6) Inverse Mills ratio included in wage equation.
(7) Observation extended to 1999-2005 (including quadratic time trends).
(8) Grouping estimator.

unobserved characteristics that provide them higher wages, have a lower preference
for working many hours. This is not what one would expect if unobservables would
capture, for example, motivation, work attitude or unobserved skills. Also Blundell
et al. (1998) do not provide an explanation for this type of endogeneity. A possible
explanation for the difference between the results from the grouping estimator and
our estimates presented in Table 2.7 is that the grouping estimator contains many
instruments, and that the resulting wage elasticity describes a mixture of many local
average treatment effects.

We should also consider the first-stage regressions. Most instruments are not
significant in the first-stage regressions. However, the F -test for joint significance of
the instruments has both in the wage equation and the labour force participation
equation a p-value of less than 0.001 (which is what Blundell et al. (1998) report).
The F -test statistic is, however, small and indicates problems with weak instruments
(e.g. Stock and Yogo (2005)). Extending the observation period by including also
2004-2005 (and thus taking account of the tax modifications in these years) does
not solve the weak instrument problem and does not change any of the estimation
results.

2.6 Conclusions

In this paper, we investigate how financial incentives affect female labour supply. We
focus on the Netherlands, which has an average female labour force participation,
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but by far the highest rate of part-time work among women within the OECD.
This suggests that women carefully choose their working hours (and within the
Netherlands there is regulation that allows for flexibility in adapting hours of work).
We exploit exogenous variation from a substantial tax reform in 2001. An important
reason for the tax reform was to induce women to increase labour supply. The tax
reform included a reduction in marginal tax rates and a change from allowance to
tax credit (which are both transferable). The latter removed some disincentives for
working. In the empirical analysis we combine three different databases to construct
a large data set covering the period around the tax reform. The empirical results
show a negative (but insignificant) uncompensated wage elasticity, implying that
the income effect dominates the substitution effect. We argue that this might be
due to the positive attitude in the Netherlands towards part-time work.

The tax reform does have a significant effect on labour force participation and we
also find significant selection effects. We attribute this to the change from allowance
to tax credit. This finding is in agreement with a large literature on earned income
tax credits, which finds that the extensive margin of female labour supply is more
sensitive to financial incentives than the intensive margin. We performed some
simulations with the estimated model and found that the tax reform increased
average weekly hours of work by 0.37, which is about 2 percent of average working
hours in the population.

The uncompensated wage elasticity and the labour force participation effect are
used in many economic models measuring welfare effects of (tax) policies. Nowadays,
these models include a positive wage elasticity, meaning that individuals supply more
hours to the market if their after-tax wages increase. Our negative (but insignificant)
wage elasticity suggests that lower marginal taxes do not lead to more working hours
(intensive margin). We do, however, find that the tax cut induced more women to
work (extensive margin). These conclusions are based on a natural experiment and
only hold for the part of the labour supply curve affected by the reform. In a recent
survey Saez et al. (2012b) stress the usefulness of the elasticity of taxable income in
calculating welfare effects of taxes.
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Table 2.10: Estimation results for the reduced-form equations.

Participation Log hourly wage

instrumental variables
low education post reform 0.103 (0.037) 0.073 (0.018)
medium education post reform 0.091 (0.033) 0.071 (0.010)
high education post reform 0.058 (0.058) 0.061 (0.011)

exogenous regressors
low education and linear trend 0.021 (0.013) 0.006 (0.006)
medium education and linear trend 0.025 (0.012) 0.009 (0.003)
high education and trend 0.053 (0.020) 0.015 (0.004)
coh1949-54. lower education -0.392 (0.044) 0.021 (0.016)
coh1949-54. medium education 0.199 (0.049) 0.106 (0.013)
coh1949-54. higher education 0.713 (0.060) 0.281 (0.013)
coh1955-64. lower education 0.040 (0.040) -0.015 (0.014)
coh1955-64. medium education 0.540 (0.044) 0.089 (0.012)
coh1955-64. higher education 0.983 (0.050) 0.220 (0.010)
coh1965-74. lower education 0.106 (0.040) -0.067 (0.015)
coh1965-74. medium education 0.667 (0.042) 0.039 (0.011)
coh1965-74. higher education 1.031 (0.050) 0.129 (0.009)
coh1975-85. lower education 0.610 (0.050) -0.194 (0.023)
coh1975-85. medium education 0.891 (0.078) -0.106 (0.013)
cohabiting. been married 0.196 (0.040) -0.019 (0.011)
cohabiting. never married 0.300 (0.022) -0.016 (0.005)
youngest child. 0-3 years -0.560 (0.020) 0.092 (0.006)
youngest child. 4-11 years -0.318 (0.021) 0.034 (0.006)
youngest child. 12-17 years -0.073 (0.021) -0.018 (0.006)
two minor children -0.147 (0.016) 0.002 (0.005)
three or more minor children -0.413 (0.020) -0.011 (0.008)
presence child 18+ -0.187 (0.018) -0.036 (0.006)
medium education partner -0.333 (0.019) 0.018 (0.005)
higher education partner -0.104 (0.016) 0.039 (0.006)
fiscal net yearly wage partner -0.890 (0.022) 0.072 (0.007)
public sector 0.032 (0.004)
intercept 9.468 (0.222) 1.176 (0.067)

Observations 72,599 24,935

Explanatory note: Robust standard errors in parentheses.
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Table 2.11: Estimation results for the labour supply model.

(1) (2) (3) (4)

log hourly wage -3.197 (2.821) -0.994 (2.790) -0.100 (0.217) -0.085 (0.217)
wage residual 3.109 (2.832) 0.912 (2.802)
Inverse Mills -4.761 (1.011) -4.592 (1.000)

exogenous regressors
lower ed. and trend 0.134 (0.119) 0.188 (0.119) 0.052 (0.094) 0.163 (0.091)
med. ed. and trend -0.113 (0.095) -0.086 (0.095) -0.201 (0.051) -0.113 (0.047)
high ed. and trend -0.160 (0.106) -0.123 (0.106) -0.256 (0.061) -0.152 (0.057)
coh1949-54. lower ed. -6.539 (0.659) -8.812 (0.432) -6.700 (0.642) -8.836 (0.426)
coh1949-54. med. ed. -3.841 (0.536) -4.905 (0.482) -4.211 (0.417) -5.005 (0.374)
coh1949-54. higher ed. -0.229 (0.872) -0.771 (0.865) -1.094 (0.388) -1.026 (0.389)
coh1955-64. lower ed. -4.869 (0.460) -6.122 (0.361) -4.880 (0.460) -6.112 (0.359)
coh1955-64. med. ed. -2.845 (0.402) -3.269 (0.390) -3.137 (0.306) -3.352 (0.301)
coh1955-64. higher ed. 0.783 (0.674) 0.786 (0.675) 0.116 (0.297) 0.585 (0.286)
coh1965-74. lower ed. -3.940 (0.472) -4.944 (0.412) -3.787 (0.450) -4.887 (0.371)
coh1965-74. med. ed. -2.556 (0.309) -2.681 (0.308) -2.690 (0.285) -2.720 (0.286)
coh1965-74. higher ed. 1.225 (0.437) 1.364 (0.438) 0.840 (0.264) 1.246 (0.258)
coh1975-85. lower. ed. -3.688 (0.783) -4.357 (0.771) -3.144 (0.599) -4.185 (0.557)
coh1975-85. medium ed. -2.381 (0.442) -2.321 (0.443) -2.070 (0.335) -2.228 (0.334)
cohabiting. been married 3.118 (0.338) 3.505 (0.329) 3.187 (0.333) 3.521 (0.326)
cohabiting. never married 1.908 (0.153) 2.253 (0.136) 1.968 (0.143) 2.267 (0.129)
youngest child. 0-3 -6.800 (0.357) -7.804 (0.296) -7.112 (0.220) -7.888 (0.151)
youngest child. 4-11 -6.606 (0.226) -7.114 (0.202) -6.727 (0.199) -7.145 (0.179)
youngest child. 12-17 -3.908 (0.201) -3.908 (0.201) -3.853 (0.195) -3.891 (0.195)
two minor children -2.159 (0.156) -2.460 (0.143) -2.177 (0.155) -2.463 (0.143)
three or more kids -2.771 (0.272) -3.629 (0.199) -2.768 (0.272) -3.619 (0.197)
presence child 18+ -1.875 (0.226) -2.132 (0.219) -1.775 (0.205) -2.099 (0.193)
med. ed. partner -0.189 (0.157) 0.153 (0.141) -0.228 (0.152) 0.137 (0.132)
high ed. partner 0.751 (0.211) 1.199 (0.189) 0.655 (0.192) 1.165 (0.158)
net yearly wage part -1.619 (0.435) -3.219 (0.285) -1.904 (0.353) -3.287 (0.194)
public sector -2.347 (0.137) -2.406 (0.136) -2.447 (0.104) -2.436 (0.104)
intercept 56.834 (4.324) 67.009 (3.751) 53.696 (3.221) 65.956 (1.879)

Observations 24,935 24,935 24,935 24,935

Explanatory note: Robust standard errors in parentheses. Ed = education, med = medium.
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Abstract

This paper examines the responsiveness of self-employment income and the

choice for self-employment rather than wage employment in the Netherlands.

We exploit several tax reforms in the period 1999-2012 that affected income

from self-employment and wage income differently. We estimate an Elasticity of

Taxable Income (ETI) of 0.3 for the self-employed. We find that self-employed

respond much stronger to tax incentives than wage earners, and did so more
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base-year income or lagged income - is not innocuous. We do not find evidence

that earnings differentials affect the occupational choice.

JEL classification codes: H24, H31, J22

Keywords: Time allocation, self-employed, elasticity of taxable income
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3.1 Introduction

According to the theory of optimal taxation, income from self-employment should be
taxed less than income from wage employment (Mirrlees, 1971, 1976). One reason is
that self-employed individuals have more possibilities to evade or avoid paying taxes.
They can underreport income, have more tax deductions or can choose to incorporate
their business. Furthermore, they can easily adjust their working hours or their
investment decisions. In the Netherlands, several tax policies favouring income from
self-employed were implemented or strengthened in the period 1999–2012. At the
same time, the share of self-employed (in total employment) increased from 11% to
15% over the period 1999–2012, which is remarkable compared to the stable shares
in other countries (OECD, 2016).

This paper examines the responsiveness of self-employment income and the choice
for self-employment rather than wage employment in the Netherlands. We exploit
several tax reforms in the period 1999-2012 that affected income from self-employment
and wage income differently. We use information from the Labour Market Panel
(LMP) of Statistics Netherlands, which is a large administrative panel data set
with information on income reported to the Dutch Tax Administration and detailed
background characteristics.

Behavioural responses to taxation are a key element in designing tax policies.
Since the seminal paper by Feldstein (1999) papers used the elasticity of taxable
income (ETI) as a measure of welfare loss of taxation. It includes both real responses,
such as investment and working hours, and income shifting responses, for example
for tax avoidance and tax evasion reasons. Several papers argue that the ETI is not
a sufficient statistic for welfare losses (Doerrenberg et al., 2015; Chetty, 2009a). One
reason could be a shift to other income bases such as wage income. Since we observe
income from both sources, we are able to examine this margin. This paper is the
first to analyse both the income response and the choice for self-employment rather
than wage employment.

First, we examine income responses by estimating the ETI1 to changes in the
marginal tax rates while taking into account several methodological issues. We
use recent insights from the ETI literature to carefully assess the endogeneity of
our instruments and selection of the income weights (Weber, 2014). Second, we
examine the effect of tax net-of-tax earnings differentials on the decision to be

1Formally, the ETI measures the percentage change in individual’s reported taxable income in
response to a one percent change in their marginal net-of-tax rate.
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that earnings differentials affect the occupational choice.
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self-employed. In contrast to many other countries, the Dutch self-employed face a
different tax scheme than wage employed even if they earn the same income. On
average, self-employed pay less in taxes than wage employed and two reforms have
increased the tax differential over time.

Our main findings on income responses are as follows. First, we estimate an ETI
of 0.3 for self-employed individuals in the Netherlands. Given the large variation in
the ETI literature, our results are in between those found by Kleven and Schultz
(2014) for Denmark, who find an ETI of 0.1, and Heim (2010), who estimates an ETI
of 0.9 for the United States. Second, we find that self-employed respond stronger to
the major tax reform in 2001 (0.50), than to the smaller tax reforms in 2005 and
2007 (0.25). Third, contrary to other studies (Gruber and Saez, 2002; Heim, 2010;
Kleven and Schultz, 2014), self-employed with a lower income have a higher ETI
than self-employed with higher incomes. Furthermore, we find that self-employed
respond much stronger to financial incentives than wage earners. Fourth, all our
results are robust to different income controls, the definition of self-employment
and potential selection bias. Last but not least, weighting with base-year income -
common in earlier studies - or lagged income lowered our ETI by 0.1 due to mean
reversion which attenuated the ETI towards zero.

Our main result in our analysis of occupational choice is that earnings differentials
cannot explain (the increase in) self-employment. Possible explanations for this
result are that individuals may be relatively insensitive to earnings differentials due
to high fixed costs of working or running a business, or that there is not enough
variation within individuals over time to identify the effect. In addition, policies were
implemented that increased employers’ responsibilities. Because of these policies
employing self-employed individuals has become relatively more attractive than
hiring wage employees. The positive stable trend throughout the period suggest a
potential role for general socio-cultural trends, such as individualization and post-
modernization (CPB, 2015; Dekker and Stavenuiter, 2012; Inglehart, 1997) and
changing social norms (van Es and van Vuuren, 2011).

This paper contributes to the existing literature in the following ways. First, the
large differences in the responses of the self-employed and wage employed suggests
that lack of third-party reporting facilitates tax avoidance and tax evasion by the
self-employed. Second, the stronger response to the larger reform in 2001 than
to the smaller targeted reforms in 2005 and 2007 is an indication that salience is
important. This might explain why ETI studies using salient tax changes (Heim,
2010) usually find a higher ETI than those that use across-the-board variation

46

in tax rates and tax brackets (Kleven and Schultz, 2014). The three reforms are
only few years apart and we do not believe structural preferences for work has
changed enough to drive the results. Third, contrary to other studies, our ETI for
self-employed with a lower income is much higher than the ETI for high-income
self-employed. These findings could arise from either differences in tax avoidance and
evasion among income groups or preferences for work (hours). The hours response
has been found to be relatively small (Gruber and Saez, 2002; Jongen and Stoel,
2016; Bosch and van der Klaauw, 2012). We therefore believe that tax avoidance
and evasion are mostly responsible for the higher ETI at the lower end of the income
distribution. We cannot rule out the possibility that we estimate a lower ETI for
high-income earners than earlier studies because we do not observe their itemized
deductions. Fourth, we show that choice of the income weights - based on base-year
or lagged income - is not innocuous, which was demonstrated in (Weber, 2014). Most
papers (Kleven and Schultz, 2014; Harju and Matikka, 2016; Doerrenberg et al.,
2015) do not discuss their choice of base-year income weighting. We believe that
the weighted ETI is the policy-relevant measure and that lagged income should be
used to circumvent endogeneity. Finally, the combination of our analyses reveals an
interesting pattern. Workers hardly switch their occupational status and they easily
adjust their income. Possible explanations for this finding are adjustments costs
such as fixed costs of work or business. Alternatively, survey evidence suggests that
self-employment accommodates the desire for flexibility such as working from home
as well as the need for self-actualization, and these preferences are less accommodated
in wage employment. The possibility to fulfill these needs may compensate earnings
differentials. By contrast, self-employment income responses are more flexible due
to possibilities to adjust hours or shift income for tax avoidance and tax evasion
reasons. This suggests that for an optimal tax policy income responses (ETI) are
more relevant than occupational choices.

The paper is organized as follows. Section 3.2 describes the tax reforms. Section
3.3 sets out our methodology to estimate the ETI and the occupational choice model.
Section 3.4 then describes the data set and sample selections. In Section 3.5 we
present the estimation results for the ETI and in Section 3.6 for the occupational
choice model. Section 3.7 concludes.
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3.2 Tax reforms

In the Netherlands, income is taxed progressively and the same tax schedule
applies to self-employed and wage income (see Table 3.A1). The tax schedule
consists of four tax brackets with increasing marginal tax rates.2 Self-employed
have two additional tax exemptions, an income dependent exemption (Ex. I,
in Dutch: zelfstandigenaftrek) and an exemption rate (Ex. II, in Dutch: mkb-
winstvrijstelling). From an international perspective these exemptions are unique
as they are unconditional. That is, they reduce taxable income without the need
for expenses incurred in generating that income (OECD, 2015). One motivation
for these tax advantages is to promote self-employment because of their alleged
positive effects on economic growth and innovation. Another motivation is to support
low-income earners.

We witness three types of tax reforms in the period 1999–2012. First, the major
tax reform in 2001, which lowered marginal tax rates for most self-employed and
wage earners. Table 3.A1 shows that the large tax reform in 2001 reduced the two
highest tax brackets by 8 percentage points in 2001. The rate of the second tax
bracket has gradually been increased and has virtually converged to the third tax
rate. The first income tax rate hardly changed. Figure 3.1 compares the marginal tax
rates in 1999 and 2001 and shows that there is substantial variation in the marginal
tax rates. The introduction of an earned-income tax credit in 2001 sharply reduced
marginal tax rates at lower income levels (not shown in Table 3.A1).

Second, there has been a reform in the income dependent tax exemption for
self-employed (in Dutch: zelfstandigenaftrek) in 2001 and 2005. For self-employed
with a relatively low income, the first 5,949 euro was exempted from taxation, while
for self-employed with a relatively high income the first 3,962 euros was exempted
in 2000 (see Table 3.A1). This tax exemption has also changed over time. Policies
changed both the amount and the income dependency of this exemption. Figure
3.2 shows that the level of the tax exemption was reduced for most income levels in
2001. Furthermore, the graph illustrates the increased income dependency of the tax
exemption in 2001: its level was gradually reduced for self-employed with an income
between 12,000–16,000 euros. From 2005 onwards, the self-employment exemption
has been increased again, especially for self-employed with a relatively low income. A
higher tax exemption lowers taxable income, which in turn lowers effective marginal
tax rates.

2The income tax brackets are adjusted with the price index on a yearly basis.
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Figure 3.1: Reform 2001: Change in marginal tax rate
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Figure 3.2: Reforms 2001 and 2005: Tax exemption self-employed
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Our third reform is the introduction of a profit rate exemption (in Dutch:
mkb-winstvrijstelling) in 2007. The motivation for this reform was to balance
the tax treatment of self-employed paying personal income tax and owners of small
corporations paying corporate income tax. More specifically, the profit rate exemption
has been introduced to counterbalance the lower corporate income tax in 2007. The
profit rate exemption was 10 percent in 2007 which means the exemption τe reduced
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the marginal tax rate τ by τe ∗ τ , compared to 2006. Because of the progressive tax
system, the marginal tax reduction increased with income.3 Figure 3.3 illustrates
this by comparing the effective marginal tax rates in 2006 en 2007. The Dutch
government raised the profit rate exemption from 10 to 12 percent of profit income
over the period 2007–2010 in response to a lower effective corporate income tax.
Finally, we illustrate how the three reforms and the other elements of the Dutch
tax-benefit system work out by constructing budget lines. For the ease of exposition,
we present the yearly budget lines for singles in the appendix (see Figures 3.A1).

The reforms have affected wage earners and the self-employed differently. Figure
3.4 compares the average tax rates for the self-employed and wage earners in 2002
and 2012. Although the difference in average tax rates for both occupations is still
limited in 2002, it has increased considerably in 2012. Indeed, the average tax rate
is much lower for the self-employed in 2012.

3.3 Methodology

We start with the canonical method of Gruber and Saez (2002), which is described
in Section 3.3.1 below. Next, Section 3.3.2 sets out the main contributions of Weber
(2014) to the traditional approach. We use these recent insights in our sensitivity
analysis. Section 3.3.3 outlines our estimation strategy for the occupational choice
model.

3.3.1 Canonical ETI method of Gruber and Saez (2002)

This section sets out the canonical method of Gruber and Saez (2002), which
estimates 2SLS equations of income changes on tax rate changes using mechanical
tax rate changes as instruments. It has been extensively applied, e.g. Kleven and
Schultz (2014). We estimate the following equation for (reported) taxable income z:

3The marginal tax rate in the first tax bracket was 33.65% in 2007. A profit rate exemption of
10% then lowered the marginal tax rate by 3.365%. The highest marginal tax rate was 52% and
the profit rate exemption lowered the top marginal tax rate by 5.2%. In that case, the effective
marginal top tax rate was 46.8%.
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Figure 3.3: Reform 2007: Introduction exemption rate
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Figure 3.4: Average tax rate wage employed and self-employed, 2002 and 2012
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∆ ln(zis) = β1∆ ln(1 − τis) + xiβ2 + µt + δf(zi,t) + uit (3.1)
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where ∆ is the time-difference operator between two dates s. In our baseline
specification, we use a three-year difference.4 The variable ∆ ln(1 − τis) = ln(1 −
τi,t+3) − ln(1 − τi,t) represents the change in the marginal net-of-tax rate.5 Our main
coefficient of interest (β1) measures the uncompensated elasticity with respect to the
marginal-net-of-tax rate (1- τis).

Individual characteristics xi are age, education, marital status and the presence of
young children. The specification also includes base-year fixed effects µt to account for
period-specific income growth. The regression is weighted by earnings and population
weights, such that individuals contribute to the average ETI in proportion to their
income. We also include functions of base-year income (f(zi,t)), which we explain
below. We abstract from income effects because we do not have information on
virtual non-labor income in our data set. Based on the literature, we expect that the
income elasticity is small (Gruber and Saez, 2002; Kleven and Schultz, 2014; Saez
et al., 2012b).

There are several methodological issues when estimating equation (3.1). There
is simultaneity bias, as there is a reverse effect from taxable income on marginal
taxes because of the nonlinearity of the tax and payroll system. To overcome this
problem, we need to instrument the changes in marginal net-of-tax rates. A common
approach is to calculate so-called synthetic marginal tax rates based on base-year
inflation-adjusted taxable labour income (Gruber and Saez, 2002; Kleven and Schultz,
2014):6

z̄i,t+3 = zi,tπt+3 (3.2)

where πt+3 is the cumulative growth rate of prices between years t and t + 3. The
instrument for the change in the log of the marginal net-of-tax rate is then given by:

∆ ln(1 − τ̄i,t) = ln(1 − τ̄i,t+3) − ln(1 − τi,t) (3.3)

where τ̄i,t+3 is the marginal net-of-tax rate in year t + 3 for base-year inflated-
adjusted taxable labour income z̄i,t+3. Clearly, the mechanical changes in tax rates
do not depend on post-reform income.

4Similar to Gruber and Saez (2002), Kleven and Schultz (2014) and Kopczuk (2005). With a
longer time period, we can capture long-term behavioural effects. In our sensitivity analysis, we
also consider shorter time lags (t + 1 and t + 2).

5Kleven and Schultz (2014) also take other income types into account so as to be able to
distinguish between capital and labor income.

6We use consumer price index to hold real income constant. As a robustness check we also use
average wage changes. This hardly affects our results.
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However, the instrument may still be endogenous because it depends on base-year
income which can be correlated with the error term. The literature reveals two
sources of endogeneity resulting from non-tax related changes in taxable income.
First, skill-biased technological change, which favours income of higher skill groups
over lower skill groups, may shift the earnings distribution unrelated to the tax
reform. As long as skills cannot be fully observed and controlled for, changes in
income are incorrectly attributed to changes in taxes. Second, mean-reversion also
leads to changes in taxable income that are unrelated to the tax reform. Income is a
combination of both permanent income and transitory income. This transitory part
generates mean-reversion, an individual with an unexpected low income in period
t − 1 is more likely to have a higher income in period t and vice versa. The empirical
literature has a long-standing tradition to tackle this problem by including functions
of base-year income as additional controls inspired by the seminal paper by (Gruber
and Saez, 2002).

The common strategy in the ETI literature is to include a function of base-
year income as additional controls. Usually, studies use a continuous piecewise
linear spline is fitted that creates new variables (S1, .., Sn) which are included in
the regression.7 Splines are preferred to linear controls as they can account for
income-class specific growth that is nonlinear with respect to income. To account
for both sources of potential bias, Kopczuk (2005) proposes two income controls.
The first income control is a 10-piece spline of the difference in lagged base-year
and base-year income (ln(zi,t) − ln(zi,t−1)) to take away mean reversion. The second
income control is a 10-piece spline of lagged taxable income (zi,t−1) to control for
shifts in the earnings distribution. However, including income controls poses a
challenge for the identification of the ETI as they may absorb changes in tax rates,
particularly if income controls are close to certain thresholds in the tax system. For
the identification of the ETI, one needs enough variation within each income class to
estimate the behavioural responses due to the tax reform. The implicit assumption
of using one income trend for each income class is that underlying income trends are

7The new income variables are:



S1 = min(zit, k1)
Si = max(min(zit, ki), ki−1) i = 2, ..., n − 1
Sn = max(zit, kn−1)

(3.4)

The function is continuous because at the knot (k) the upper bound of a lower income segment
equals the lower bound of the higher segment. A 10-piece linear spline is normally used with 9
knots (k = 9, n = 10).
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where ∆ is the time-difference operator between two dates s. In our baseline
specification, we use a three-year difference.4 The variable ∆ ln(1 − τis) = ln(1 −
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4Similar to Gruber and Saez (2002), Kleven and Schultz (2014) and Kopczuk (2005). With a
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average wage changes. This hardly affects our results.
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the same for treatment groups, that are affected by tax changes, and control groups
that are unaffected by tax changes.

3.3.2 Alternative Weber instruments

A recent paper by Weber (2014) contains three main contributions to the traditional
approach. First, Weber (2014) proposes an alternative instrument for the endogenous
tax rates based on lags of base-year income. Increasing the number of lags will make
the instrument more orthogonal to the error term. An instrument based on base-year
income is expected not to be orthogonal to the error term because base-year income
captures both transitory income and permanent income. The preferred instrument
in Weber (2014) is based on lag(s) of taxable income:

∆ ln(1 − τ̄ l
i,t) = ln(1 − τ̄ l

i,t+3) − ln(1 − τ l
i,t) (3.5)

where τ̄ l
i,t+3 is the marginal tax rate in year t + 3 for lag inflated-adjusted

taxable labour income z̄l
i,t+3 = zi,t−1πt+4. Second, Weber (2014) theoretically shows

that including income splines based on base-year income does not remove the
remaining endogeneity of the tax rate. They can however be useful in controlling
for heterogeneous income trends. Third, the common approach is to use base-year
income as weights in the regression, which may lead to inconsistent results as base-
year income is endogenous. Therefore, in contrast to usual ETI studies the baseline
results in Weber (2014) are unweighted and weights based on lagged income are only
applied in a sensitivity analysis.

We apply both instruments based on base-year income and lagged income. Due to
our rather short sample period before the main reform, we can only use one-year lag.
We follow (Kopczuk, 2005) and use two income controls to account for heterogeneous
income trends and mean-reversion. We follow Weber (2014) and use weights based
on lag income in our baseline specification and test the importance of including
weights in a sensitivity analysis.

3.3.3 Occupational choice

Following Heim and Lurie (2010), we estimate the following equation for the
probability to be self-employed in year t for our sample of wage employed and
self-employed individuals:
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Di,t = α + β′Xi,t−1 + γFi,t + µi + vi,t (3.6)

where D is a variable that equals one if self-employed (se) and zero if wage
employed (we).8 Xi,t−1 is a vector of control variables including age, household
characteristics and base-year fixed effects. These year effects pick up general time
trends in self-employment and changes in economic conditions. The error term
in this equation includes an individual-specific time-invariant random effect µi to
capture unobserved individual heterogeneity, and an independently and identically
distributed residual component vi,t with mean zero and finite variance.

Our main variable of interest is the tax incentive Fi,t. So far, the empirical
literature has employed different measures. In Appendix 3.A.3, we provide a
comprehensive overview of the relevant literature (see Table 3.A12). Many papers
use average or marginal tax rates which could in theory affect self-employment
positively or negatively. Average or marginal tax rates are only valid measures of
the tax incentive conditional on same income across occupations as is highlighted by
Parker (2003). We use the occupational difference in net-of-tax earnings differentials
thereby closely following Parker (2003) and Wen and Gordon (2014). Since many
paper use marginal tax rates, we will include these in our sensitivity analysis.

We construct the net-of-tax earnings differentials by imputing annual income
in the observed and alternative occupation.9 We estimate log(Ii) = β0 + β1Xi + εi

with OLS, where Xi includes age, the presence of a partner and number of children.
The imputation is conducted for men and women separately and for each year. To
account for the non-random component, we draw from the residuals.

Fi,t =
Ise

i,t ∗ (1 − ρse
t )

Iwe
i,t ∗ (1 − ρwe

t ) (3.7)

Our preferred model specification is a fixed effects instrumental variable model.
In this way we address two methodological issues that exist when estimating equation
3.6. The first problem is omitted variable bias. An omitted variable such as risk

8Although our panel data allows us to look at transitions, we agree with (Parker, 2003) who
claims that this is less informative, since it is often a small and possibly unrepresentative minority.
This is probably the case in the Netherlands, as the average switching probability is less than 1%.
Moreover, looking at the share of the self-employed has an additional advantage of including those
that switch from self-employment to wage employment.

9Obviously, imputation is only needed for the alternative occupation. However, we predict
income for both the alternative and observed occupation. In that way, the resulting tax differential
measures the tax incentive and not the earnings capacity which is likely correlated with unobserved
characteristics.
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attitude can impact both our financial incentive and the transition to self-employment.
To take this into account the time-invariant unobserved omitted variables are treated
as fixed effects. A drawback of the fixed effects model is that identification for the tax
instrument only arises from changes in net earnings differentials within individuals
over time. The second problem is reverse causality. An individual would like to
move to an occupation with higher incomes, which results in a higher marginal tax
rate due to progressive taxation. To mitigate this problem, we need to instrument
the tax rates. Instrumenting is done by using synthetic tax rates, rates that apply
the tax code in year t to inflated income year t − 1 (Gruber and Saez, 2002). The
synthetic net-of-tax earnings differential in year t is similar to equation 3.7 where I

is replaced by the price π inflated income Ise,we
t = Ise,we

t−1 ∗ π.
Figure 3.5 depicts the share of self-employment and the net earnings differential

during our sample period. There has been a steady increase in self-employment rate
from 9% in 2002 tot 11% in 2011. The net earnings differentials followed a hump
shaped pattern. Until 2008 self-employment became financially more attractive,
afterwards it became less attractive. Clearly, this was caused by the economic crisis.
Even though the tax rates hardly changed, profits fell more than wage earnings
leading to relative lower net earnings from self-employment. By using net earnings
differentials instead of average tax rates, this drop in profits is included in our
measure of the fiscal incentive. As a sensitivity analysis we run a separate regression
until 2008. The figure suggests that there is no relation between the share of self-
employment and net-of-tax earnings differentials.

3.4 Data

We use the Labour Market Panel (LMP, Arbeidsmarktpanel in Dutch) from Statistics
Netherlands. The LMP is a large administrative household panel data set with
annual data for the period 1999–2012. The LMP contains a rich set of individual
and household characteristics, including gender, month and year of birth, the highest
completed level of education and ethnicity for all adult members of the household, the
ages of the children and the area of residence. The LMP also contains administrative
data on taxable income reported to the Tax Administration.

A common problem in empirical analysis of self-employed concerns the definition of
self-employment. In this paper, we use the definition of self-employment constructed
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Figure 3.5: Share of self-employed in total employment and fiscal incentives
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by Statistics Netherlands. An individual is considered to be self-employed either
if his profit exceeds his wage income, or if his wage income is below 70 percent of
the minimum wage, irrespective of the level of profits.10 We drop owners of small
corporations Directeur-GrootAandeelhouder) because their tax treatment is more
complex and not comparable to the tax treatment of the self-employed in our study.
More specifically, owners of small corporations face 3 different tax regimes. (1),
progressive taxation of labour income (similar to the self-employed in our study),
(2) taxation of corporate income, and (3) taxation of dividend income. Finally, we
exclude freelancers as they are not entitled to the self-employment tax deductions
which we use for identification.

We make the following sample selections. We select all self-employed individuals
with positive earnings.11 Next, we restrict our sample to individuals aged 22-55.12

We keep the so-called hybrid self-employed who earn wage income as well.13

Our analysis focuses on three-year intervals (t, t − 3) and we exclude individuals
for whom household composition changes in that interval (e.g. singles who get

10Other definitions of self-employment hardly affect our results.
11Here we follow for instance Kleven and Schultz (2014).
12This leaves us with approximately 83% of all the self-employed.
13As a robustness check, we estimate the ETI for different sample selections.
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the minimum wage, irrespective of the level of profits.10 We drop owners of small
corporations Directeur-GrootAandeelhouder) because their tax treatment is more
complex and not comparable to the tax treatment of the self-employed in our study.
More specifically, owners of small corporations face 3 different tax regimes. (1),
progressive taxation of labour income (similar to the self-employed in our study),
(2) taxation of corporate income, and (3) taxation of dividend income. Finally, we
exclude freelancers as they are not entitled to the self-employment tax deductions
which we use for identification.

We make the following sample selections. We select all self-employed individuals
with positive earnings.11 Next, we restrict our sample to individuals aged 22-55.12

We keep the so-called hybrid self-employed who earn wage income as well.13

Our analysis focuses on three-year intervals (t, t − 3) and we exclude individuals
for whom household composition changes in that interval (e.g. singles who get

10Other definitions of self-employment hardly affect our results.
11Here we follow for instance Kleven and Schultz (2014).
12This leaves us with approximately 83% of all the self-employed.
13As a robustness check, we estimate the ETI for different sample selections.

57

3.4 Data



3 | Responses of Self-Employed to Tax Rate Changes

married, or couples who divorce).14 The reason for this is that these transitions are
likely to affect marginal tax rates and incomes, whereas we are only interested in
changes in profits and marginal tax rates that are driven by tax reforms. We restrict
our sample to those observed in five subsequent years (t − 1 to t + 3), as our most
extensive specification uses income in year t−1. Finally, we exclude individuals whose
(absolute) change in the logarithm of actual and synthetic marginal tax rates exceeds
0.5.15, 16 As it turns out, the synthetic marginal tax rates are weak instruments for
very large changes in marginal tax rate. This leaves us with 134,196 observations.

Since the ETI depends on the taxable income concept, Table 3.1 shows our
taxable profit income which is highlighted in bold. The dependent variable in our
regressions is taxable profit income and does not include wage income or other sources
of income. Given a certain level of earned income, the tax base can be adjusted
by individuals. Individuals can consume more from services or goods that are tax
deductible (e.g. charitable givings, health expenses). In addition, self-employed have
more possibilities to lower taxable income, either by loss offsets by shifting income
between periods, or by investing in goods that are tax deductible, see Table 3.1.
The attractiveness of these responses depends on the broadness of the tax base and
tax enforcement. For this reason, the ETI is a function of the administrative and
compliance aspects of the tax system (Slemrod and Kopczuk, 2002). Our dataset
contains taxable profit income which provides us with a constant tax base across
tax reforms. We use the tax-benefit calculator MIMOSI to simulate the two tax
exemptions for self-employed. Unfortunately, we do not observe all personal tax
deductions (e.g. mortgage interest payments). Therefore, our income definition is in
between broad income and taxable income. Since the latter is more common in ETI
studies and taxable income adjustments are found to be larger than broad income
due to tax deductions (Doerrenberg et al., 2015), we would expect to find a relatively
low ETI compared to earlier studies.

Table 3.2 shows descriptive statistics of the full population (column (1)), the
sample we use for the estimation of the ETI (column (2)), and the sample we use for
the analysis of the occupational choice model (column (3)). The composition of the
full sample and the estimation samples are similar except for the share of households
with children. This share is considerably higher in the estimations samples because
of our selection on stable household composition. A comparison of column (3) with

14Approximately 8% of the observations.
15Approximately 14% of the observations.
16We relax this selection in a sensitivity analysis.
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Table 3.1: Taxonomy of taxable income

Fiscal profit (change in assets) (”broad income”)
-/- exemptions (e.g. agriculture income)
-/- deductions (e.g. clothing, phone use, literature)
-/- loss offsets
-/- reservations (e.g. pension, maintenance)
Taxable profit income [observed, profit variable zit]
-/- tax exemption [simulated]
-/- exemption rate [simulated]
Taxable income before investment and personal deductions
-/- investment deduction
-/- charitable givings
-/- mortgage interest deduction
-/- other itemized deductions (e.g. alimony paid, health)
Taxable income

column (4) and column (5) with (6) highlights the differences between self-employed
and wage earners. On average, self-employed are older, more often men and living in
couples. Average personal income is higher for self-employed than for wage earners
but the average and marginal tax rates are lower.17 Figure 3.6 clearly shows that
the income distribution is quite dispersed and that a majority of self-employed earn
less than minimum wage. The vertical bars in the graph divide the distribution into
three equal parts and for these three subgroups we perform separate ETI analyses.

In our occupational choice analysis, we select all wage-employed and self-employed
in 2002–2012 whose net earnings are positive.18 We follow the definition of Statistics
Netherlands that is based on administrative income. Self-employed are individuals
who derive income from sole proprietorships. In case individuals combine both labour
income and self-employment income, the height of labour income determines the
classification.19 Since at lower levels of net earnings average tax rates can be very
high, we drop the 1% outliers of the net-of-tax earnings differentials. This leaves us
with a sample of 2,861,468 person-year observations of whom 269,385 million are
self-employed (9.4%) (see Table 3.2)

17We use 1999–2009 data for the estimation of the ETI. In our occupational choice analysis
we use data from 2002–2012, where the economic downturn lowered profits of the self-employed
considerably in the last three years.

18We restrict the sample to 2002-2012 since the calculation of pre-2002 synthetic net-of-tax
earnings differential in our older household-based tax-benefit calculator is very complicated. We
believe that the main source of variation in the extensive margin results from the reforms that were
targeted at self-employed and not the general 2001 tax reform that to a large extent benefited both
wage employed and self-employed similarly.

19In an earlier analysis of the extensive margin, the results were robust for different classifications
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Table 3.2 shows descriptive statistics of the full population (column (1)), the
sample we use for the estimation of the ETI (column (2)), and the sample we use for
the analysis of the occupational choice model (column (3)). The composition of the
full sample and the estimation samples are similar except for the share of households
with children. This share is considerably higher in the estimations samples because
of our selection on stable household composition. A comparison of column (3) with

14Approximately 8% of the observations.
15Approximately 14% of the observations.
16We relax this selection in a sensitivity analysis.
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Table 3.1: Taxonomy of taxable income

Fiscal profit (change in assets) (”broad income”)
-/- exemptions (e.g. agriculture income)
-/- deductions (e.g. clothing, phone use, literature)
-/- loss offsets
-/- reservations (e.g. pension, maintenance)
Taxable profit income [observed, profit variable zit]
-/- tax exemption [simulated]
-/- exemption rate [simulated]
Taxable income before investment and personal deductions
-/- investment deduction
-/- charitable givings
-/- mortgage interest deduction
-/- other itemized deductions (e.g. alimony paid, health)
Taxable income

column (4) and column (5) with (6) highlights the differences between self-employed
and wage earners. On average, self-employed are older, more often men and living in
couples. Average personal income is higher for self-employed than for wage earners
but the average and marginal tax rates are lower.17 Figure 3.6 clearly shows that
the income distribution is quite dispersed and that a majority of self-employed earn
less than minimum wage. The vertical bars in the graph divide the distribution into
three equal parts and for these three subgroups we perform separate ETI analyses.

In our occupational choice analysis, we select all wage-employed and self-employed
in 2002–2012 whose net earnings are positive.18 We follow the definition of Statistics
Netherlands that is based on administrative income. Self-employed are individuals
who derive income from sole proprietorships. In case individuals combine both labour
income and self-employment income, the height of labour income determines the
classification.19 Since at lower levels of net earnings average tax rates can be very
high, we drop the 1% outliers of the net-of-tax earnings differentials. This leaves us
with a sample of 2,861,468 person-year observations of whom 269,385 million are
self-employed (9.4%) (see Table 3.2)

17We use 1999–2009 data for the estimation of the ETI. In our occupational choice analysis
we use data from 2002–2012, where the economic downturn lowered profits of the self-employed
considerably in the last three years.

18We restrict the sample to 2002-2012 since the calculation of pre-2002 synthetic net-of-tax
earnings differential in our older household-based tax-benefit calculator is very complicated. We
believe that the main source of variation in the extensive margin results from the reforms that were
targeted at self-employed and not the general 2001 tax reform that to a large extent benefited both
wage employed and self-employed similarly.

19In an earlier analysis of the extensive margin, the results were robust for different classifications
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Table 3.2: Descriptive statistics

Full Sample Sample
population ETI Occupation
SEa WEb SE WE SE WE
(1) (2) (3) (4) (5) (6)

Age (years) 44.21 40.73 42.97 40.27 43.98 42.20

Gender
Men 64 53 61 52 60 52
Women 36 47 39 48 40 48

Ethnicity
Native 89 86 90 88 88 87
Western immigrant 4 6 4 4 4 5
Non-Western immigrant 7 8 7 8 7 8

Education
Lower education 25 26 22 21 22 20
Middle education 47 44 49 46 48 46
Higher education 28 30 30 34 30 34

Household
Single 12 18 11 18 14 20
Couple 88 82 89 82 86 80

Children
No children 52 53 33 44 38 45
Youngest child 0-3 yrs 17 16 18 17 16 16
Youngest child 4-11 yrs 22 19 29 23 26 22
Youngest child 12-17 yrs 13 12 20 16 19 16

Average real profit (euro) 33,913 30,209 39,505 32,782 35,364 34,065
Marginal tax rate (%) 38 43 32 47
Average tax rate (%) 23 30 21 37

Observations 460,468 5,317,243 134,196 2,542,625 269,385 2,592,083
a SE = self-employed
b WE = wage earner

To determine effective marginal tax rates, we use the MIMOSI model (Koot
et al., 2016).20 It takes into account all taxes, social security premiums, and income
independent subsidies and tax credits. To calculate the marginal tax rate (τ), we first
calculate tax liabilities (T0) at the initial taxable labour income level (z0). Next, we
increase profit by 3 percent (z1), and calculate the corresponding new tax liabilities

20MIMOSI is the official tax-benefit calculator of the Dutch government for the (non-behavioural)
analysis of the redistributional and budgetary effects of reform proposals. For the years 1999–2001,
we use its predecessor MIMOS-2.
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Figure 3.6: Income distribution, in 150-euro bins
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Notes: This figure shows the sample distribution of profit income below 200,000 euro. The data is
collapsed into 150-euro bins. The vertical lines cut the distribution in three equal parts.

Figure 3.7: Change in synthetic marginal tax rate by income, 2000-2001
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(T1).21 The marginal (synthetic) tax rate then equals the change in the tax liabilities
over the change in taxable labour income:

τ = T1 − T0

z1 − z0
. (3.8)

Figure 3.7 shows the variation in the synthetic marginal tax rate generated by the
tax reform in 2001. The difference between the actual and synthetic marginal rates is

21This increase is only used to determine the marginal tax rate. For the synthetic marginal tax
rate we use the price index.
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plotted on the vertical axis for singles. Figure 3.7 illustrates that the 2001 tax reform
lowered marginal tax rates for most self-employed. The changes in the synthetic
marginal tax rates for the other years are given in Figure 3.A2. Clearly, the Dutch
reforms affected self-employed individuals across the entire income distribution and
generated both upward and downward movements in the tax rates. Although the
tax schedule features a large number of kink points, we detect no bunching behavior
at these kink points.

3.5 Income responses

3.5.1 Results

The results are based on 2SLS estimations of Equation 3.1 using mechanical tax
changes (equation 3.3) as instruments. The results from the first stage regression can
be found in Table 3.9 in the appendix, where we carefully assess the strenght of our
instrument and the relationship between taxable income and the instrument. Table
3.3 shows the estimated ETI for our baseline specification. Column (1) shows that
we get a negative ETI of –1.272 with an OLS estimation without income controls.
Next, column (2) presents the estimation results including instruments but without
income controls. The ETI is 0.151. However, we need income controls to account
for mean reversion and exogenous income trends. We present three ways to control
for income: log base-year income (column (3)), ten splines of log base-year income
(column (4)) and ten splines of lagged log base-year income and its deviation from
base year income (column (5) and (6)). Table 3.3 shows that income controls are
important and that non-tax related changes in income lower the estimated ETI.
Hence, not controlling for income trends leads to a (downward) biased ETI. The
same result is found by Heim (2010) and Kleven and Schultz (2014). Our ETI is
robust for our income controls. In the most extensive income control specification
we estimate an ETI of 0.303. Reported taxable income increases by 0.303 percent if
the marginal net-of-tax rate increases by 1 percent. The coefficients of the splines
themselves vary along the income distribution (see Table 3.A5) and support the use
of flexible 10-piece spline instead of the simple log-base year income.

The regressions in columns (1) – (5) include demographic characteristics such as
gender, age, education, ethnicity, presence of a partner and young children. Table
3.A4 shows that the coefficients for these characteristics are highly significant in
most specifications. Income growth is lower for women than for men and the growth
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Table 3.3: Elasticity of taxable income self-employed

(1) (2) (3) (4) (5) (6)
OLS No income ln(zi,t) 10 splines 10 splines 10 splines

controls ln(zi,t) ∆ ln(zi.t−1) ∆ ln(zi.t−1)

ETI -1.272∗∗∗ 0.151∗∗∗ 0.351∗∗∗ 0.328∗∗∗ 0.303∗∗∗ 0.272∗∗∗

(0.016) (0.044) (0.045) (0.046) (0.045) (0.045)

ln(zi,t) yes

10 splines ln(zi,t) yes

10 splines ∆ ln(zi.t−1) yes yes

10 splines ∆ ln(zi.t−1) yes yes

Demographic controls yes yes yes yes yes no

F-test 4250 4062 3787 3951 3982

Observations 134,196 134,196 134,196 134,196 134,196 134,196

Notes: The table shows elasticity estimates based on 2SLS regressions, and standard errors (shown in parentheses) are
clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit income.
Regressions include demographic characteristics (age, education, household composition) and year fixed effects.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
Full model results are shown in Table 3.A4 and Table 3.A5.
*** p<0.01, ** p<0.05, * p<0.10.

in taxable income increases with education. Income growth is also higher for self-
employed individuals with a partner and/or children. Column (6) in Table 3.3 gives
the ETI when we do not include the demographic controls. This reduces the ETI to
0.272.

We correct for heterogeneous income trends that could be correlated with the tax
rate (see Section 3.3.1), but we believe this problem may not be so severe in our case.
First, the tax reform is not targeted at certain income groups and generated both
increases and decreases in tax rates. Therefore there is no strong link between the
level of income - its transitory income component and related mean-reversion - and
tax changes. Second, the income distribution in the Netherlands is rather stable.

3.5.2 Heterogeneous responses

Table 3.4 displays the ETI estimates for subgroups. We do not find large differences
in the ETI between men and women. In our most extensive specification, the ETI
for men is 0.290 whereas the ETI for women is 0.352.22 This in line with earlier

22The difference in ETI between men and women is not statistically significant at the 5 percent
level.
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studies that find a higher ETI for women than for men (Heim, 2010; Kleven and
Schultz, 2014). Table 3.4 also provides the ETI for different educational attainment.
The results reveal that the ETI is roughly similar for different education levels. The
ETI is 0.319 for self-employed with a lower or middle education, whereas higher
educated self-employed have a slightly lower ETI of 0.282.23

In addition, Table 3.5 presents the results for three income levels. The ETI is
highest for self-employed with an income below 22,000 euro, and the ETI decreases
with income. These differences could result from differences in preferences or
difference in tax avoidance and evasion among income groups. Differences in
preferences would manifest itself in hours responses. However, we have no information
on the number of working hours. Consequently, we are not able to decompose the
total effect into the real response (hours), and tax avoidance/evasion. Other studies
on the ETI find a relatively small hours response. Gruber and Saez (2002) for
instance estimate an ETI of 0.4, of which 0.1 is attributed to real responses. A
similar result is found by Jongen and Stoel (2016) for wage earners in the Netherlands.
The labor supply literature provides evidence that the intensive margin real responses
are small, also in the Netherlands (Bosch and van der Klaauw, 2012). Bargain et al.
(2014) show that the labor supply elasticities at the intensive margin of women is
relatively small in all countries they consider. A relatively small real response in the
ETI suggests that tax avoidance and evasion are important, particularly at the lower
end of the income distribution in the Netherlands. However, we cannot rule out the
possibility that the reason we find a lower ETI for high-income self-employed than
related studies is because we do not observe their itemized deductions. In addition,
excluding owners of small corporations from our group of self-employed could lead to
a lower ETI for high-income groups compared to earlier studies. However Bettendorf
et al. (2016) conduct a bunching analysis and demonstrate that owners of small
corporations are much more sensitive to changes in capital income taxation than to
those in labour income taxation, and they find an elasticity of wage income at the
top tax cut-off of at most 0.11.

Next, Table 3.6 shows the results for different sub-periods with larger and smaller
reforms. By using the period 1999–2003, we only use the variation resulting from the
major tax reform in 2001 which generates an ETI of 0.502. Whereas including only
post-2001 years that incorporates the smaller tax reforms generates a lower ETI of
0.253. Hence, individuals respond stronger to the large tax reform in 2001 than to
the smaller reforms in the period 2002-2012. This is in line with the result found

23The differences in ETI across education are not statistically significant at the 5 percent level.
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Table 3.4: Elasticity of taxable income self-employed: by gender and education

(1) (2) (3) (4) (5)
Men Women Lower Middle Higher

educationa educationb educationc

ln(zi,t) 0.378∗∗∗ 0.304∗∗∗ 0.315∗∗∗ 0.331∗∗∗ 0.374∗∗∗

(0.057) (0.077) (0.099) (0.063) (0.090)

10 splines ln(zi,t) 0.289∗∗∗ 0.383∗∗∗ 0.341∗∗∗ 0.304∗∗∗ 0.395∗∗∗

(0.054) (0.082) (0.102) (0.064) (0.092)

10 splines ∆ ln(zi.t−1) 0.290∗∗∗ 0.352∗∗∗ 0.319∗∗∗ 0.319∗∗∗ 0.282∗∗∗

(0.056) (0.075) (0.103) (0.063) (0.085)

Observations 81,481 45,826 27,806 62,704 39,061

Notes: See Table 3.3
[a] In Dutch: Basisonderwijs, VMBO
[b] In Dutch: MBO, HAVO, VWO
[c] In Dutch: HBO, WO
*** p<0.01, ** p<0.05, * p<0.10.

by Kleven and Schultz (2014). Since the reforms are only few years apart we do
not believe structural preferences for work has changed. Therefore we attribute the
sizable differences to salience. By comparing ETI across different studies we expect
that those using salient tax changes (such as the top tax rate in the US in Heim
(2010)) will generate higher ETI than those that use across-the-board variation in
tax rates and tax brackets (such as in the analysis of Kleven and Schultz (2014) for
Denmark.).

Finally, we also estimate the ETI for wage earners by using the tax reform in
2001 which lowered marginal tax rates for both self-employed and wage earners. The
smaller tax reforms in 2005 (income dependent tax exemption) and 2007 (introduction
profit exemption rate) only benefitted the self-employed. Therefore, we restrict the
sample period to the period 1999–2003 for wage earners. The last column in Table 3.6
highlights that self-employed are more responsive than wage earners. The different
outcomes for the self-employed and wage employed indicate that adjustment frictions
matter. Adjustment frictions create heterogeneity in the size of the response in the
short-run (Saez, 2010). Since bunching estimates are highest for self-employed this
may be due to their greater flexibility in their labour supply (Saez, 2010). However,
we know intensive margin responses are small. In addition to this, there is clear
evidence that tax evasion is high for self-employed due to the lack of third-party
reporting (Kleven et al., 2011).
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23The differences in ETI across education are not statistically significant at the 5 percent level.
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Table 3.4: Elasticity of taxable income self-employed: by gender and education

(1) (2) (3) (4) (5)
Men Women Lower Middle Higher

educationa educationb educationc

ln(zi,t) 0.378∗∗∗ 0.304∗∗∗ 0.315∗∗∗ 0.331∗∗∗ 0.374∗∗∗

(0.057) (0.077) (0.099) (0.063) (0.090)

10 splines ln(zi,t) 0.289∗∗∗ 0.383∗∗∗ 0.341∗∗∗ 0.304∗∗∗ 0.395∗∗∗

(0.054) (0.082) (0.102) (0.064) (0.092)

10 splines ∆ ln(zi.t−1) 0.290∗∗∗ 0.352∗∗∗ 0.319∗∗∗ 0.319∗∗∗ 0.282∗∗∗

(0.056) (0.075) (0.103) (0.063) (0.085)

Observations 81,481 45,826 27,806 62,704 39,061

Notes: See Table 3.3
[a] In Dutch: Basisonderwijs, VMBO
[b] In Dutch: MBO, HAVO, VWO
[c] In Dutch: HBO, WO
*** p<0.01, ** p<0.05, * p<0.10.

by Kleven and Schultz (2014). Since the reforms are only few years apart we do
not believe structural preferences for work has changed. Therefore we attribute the
sizable differences to salience. By comparing ETI across different studies we expect
that those using salient tax changes (such as the top tax rate in the US in Heim
(2010)) will generate higher ETI than those that use across-the-board variation in
tax rates and tax brackets (such as in the analysis of Kleven and Schultz (2014) for
Denmark.).

Finally, we also estimate the ETI for wage earners by using the tax reform in
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smaller tax reforms in 2005 (income dependent tax exemption) and 2007 (introduction
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highlights that self-employed are more responsive than wage earners. The different
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short-run (Saez, 2010). Since bunching estimates are highest for self-employed this
may be due to their greater flexibility in their labour supply (Saez, 2010). However,
we know intensive margin responses are small. In addition to this, there is clear
evidence that tax evasion is high for self-employed due to the lack of third-party
reporting (Kleven et al., 2011).
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Table 3.5: Elasticity of taxable income: heterogeneity over income

(1) (2) (3)
Lowest third Middle third Highest third

(1K-22K) (22K-43K) ( > 43K)

ln(zi,t) 0.585∗∗∗ 0.283∗∗∗ 0.263∗∗∗

(0.085) (0.066) (0.076)

10 splines ln(zi,t) 0.736∗∗∗ 0.403∗∗∗ 0.211∗∗∗

(0.090) (0.072) (0.073)

10 splines ∆ ln(zi.t−1) 0.746∗∗∗ 0.359∗∗∗ 0.223∗∗∗

(0.089) (0.068) (0.076)

Observations 44,733 44,730 44,733

Notes: See Table 3.3
*** p<0.01, ** p<0.05, * p<0.10.

Table 3.6: Elasticity of taxable income: small versus large reforms
and self-employed versus wage earners

(1) (2) (3)
self-employed self-employed wage earnersa

1999-2003 2002-2012 1999-2003

ln(zi,t) 0.608∗∗∗ 0.219∗∗∗ 0.197∗∗∗

(0.059) (0.040) (0.006)

10 splines ln(zi,t) 0.502∗∗∗ 0.253∗∗∗ 0.077∗∗∗

(0.098) (0.044) (0.017)

Observations 29,597 141,759 464,811

(a) For wage earners we only include the period 1999–2003 because the reforms
after 2001 only affected the self-employed. We follow the analysis by Jongen and
Stoel (2016) and restrict the sample to individuals with an absolute change in the
log marginal net-of-tax rate of at most 0.30.
Notes: See Table 3.3
*** p<0.01, ** p<0.05, * p<0.10.

3.5.3 Sensitivity checks

In this section, we perform several sensitivity checks (see Appendix Tables 3.A6–
3.A10). Now the rows present the results for separate regressions using different
income controls, similar to the columns in Table 3.3.

First, we analyze the sensitivity of the ETI across income levels and using
different lower bounds on income. Column (1) in Table 3.A6 repeats our baseline
specification, where we select all self-employed with positive taxable income and
include self-employed individuals who also earn wage income. The estimate of the

66

ETI in column (2) is based on individuals with only self-employment income. Both
selections yield similar elasticities indicating that other sources of income are not
relevant. Because mean-reversion is expected to be more severe at the lower end of
the earnings distribution, we impose a minimum level of 10,000 euro. Again, this
hardly affects the ETI, see column (3). Next, we check for potential selection bias
because self-employed are a selected sample. For this, we include an inverse Mills
ratio from the first-stage selection probit where we use partner variables and presence
of children as exclusion restrictions. The results do not change when including a
correction for these non-observables (column (4)), therefore we do not find evidence
of selection bias. A comparison of the rows shows that the results are robust among
different specifications of income controls.

Second, Table 3.A7 shows the sensitivity of the results to weights. In the
literature on taxable income, it is standard to weight by sampling weights and by
the level of base-year taxable income. In that case, all individuals contribute to the
average ETI in proportion to their income, which is relevant for the measurement
of the deadweight loss of income taxes. Most papers followed this approach and
weight by base-year income Kleven and Schultz (2014); Harju and Matikka (2016);
Doerrenberg et al. (2015). Weber (2014) introduces an econometric backdrop of
weighting and shows that base-year income is endogenous. Weighting by base-year
income gives more weight to individuals that face positive shocks today (higher
income) and who will likely fall back to the mean later, whereas weighting gives
less weight to individuals that face negative shocks today (lower income) and will
likely increase to their mean later. This biases the ETI towards zero. It could
potentially affect standard errors which resulted in an insignificant ETI in Weber
(2014). All aforementioned papers do not discuss their choice of weighting and only
apply weighting with base-year income in their (sensitivity) analysis. In columns
(1) and (2) of Table 3.A7, we respectively use lagged income and base-year income.
Lagged income and base-year income are highly correlated - the correlation coefficient
equals 0.85, but the first is less endogenous to the instrument. We believe that the
weighted ETI is the policy-relevant measure and that lag income should be used to
circumvent endogeneity. Results from our sensitivity analysis indicate that base-year
income is indeed endogenous and that base-year ETI is 0.1 lower . Hence, the choice
of sampling weights may be important for the ETI in other studies as well. In
column (3), we only use sampling weights and individuals with lower taxable income
(negative shock) who face a higher income tomorrow now get a higher weight than
before. Consequently, this biases the ETI upward to 0.371.
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Third, we either expand or reduce our sample by allowing for more or less extreme
values of the changes in (synthetic) net-of-tax rates, see Table 3.A8. On one hand,
allowing for more extreme responses may improve identification. On the other hand,
extreme changes in marginal tax rates may be the result of measurement error and
as such including them weakens the instrument. The definition of taxable income
used in the estimation misses some important tax deductions, such as mortgage
interest deductions and the investment deduction for self-employed, and as a result
our estimate might be smaller than an ETI based on taxable income (see Table
3.1). This might be more relevant for the self-employed higher income, who use
these deductions more often. Consequently, this introduces measurement error in
determining the effective marginal tax rates. In our baseline specification we restrict
our sample to individuals who experience changes in their log marginal net-of-tax
rates of at most 0.5. This is equivalent to a decrease in the marginal tax rates from
52%, which is top marginal tax rate, to 21%, which is 10 percentage points below
the marginal tax rate in the lowest tax bracket (see also Table 3.A2). A more narrow
sample increases the ETI, whereas the extended sample reduces the ETI. A close
look at the instrument in Figure 3.A3 highlights that the instrument becomes weaker
for more extreme values, particularly at the lower end of the distribution.

Fourth, we consider different time lags in Table 3.A9, similar to Gruber and Saez
(2002), Kleven and Schultz (2014) and Kopczuk (2005). The results suggest that
the time period interval matters, although the differences are small. The largest
difference is between one-year (0.2) and two-year differences (0.3). On one hand,
individuals need time to respond to changes in tax rates and therefore, a one-year
time difference is too short and one should consider longer time periods. On the
other hand, three-year differences might be too long and might mix up both increases
and decreases in tax rates.

Fifth, we follow Weber (2014) and employ an alternative instrument based on
lagged income. The estimation results are shown in separate columns in Table
3.A10. Column (1) provides the baseline ETI (0.313) for the Weber sample with
additional selections for the synthetic marginal tax rates based on lag income (this
reduces the sample to 129,571). Column (1) uses lag income instead of base-year
income. Although the first-stage results indicate that the instrument is strong
enough (F=377), the coefficient only equals 0.110 and Figure 3.8 shows that there is
non-monotonicity between our instrument and the actual change in the marginal
net-of-tax rates. For higher values of the net-of-tax rate change the instruments
appears to be weak. Column (2) indicates that the results are not robust for the
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Figure 3.8: Strength of the instrument based on Lag Income
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Note: Relationship between the mean tax rate change and the predicted tax
rate change, which is used as an instrument. The figure plots the third-order
local polynomial regression of the mean change in the marginal net-of-tax rate
as the predicted marginal net-of-tax rate lagged one period increases from -0.5
untill 0.5. The thin dashed lines are 95% confidence intervals.

income controls. Including both instruments based on base-year income and lag
income, column (3), hardly affects the result. The existence of two instruments for
one endogenous variable enables us to perform an over-identification test. Assuming
the first instrument is exogenous, we then test whether the second instrument is
endogenous Weber (2014). We can reject the null hypothesis that the instrument
is exogenous at the 5% significant level. Once we weight with base-year income
the instruments appear to be exogenous and this gives us some reliance on the
instruments. However, these instruments might not be valid and we believe the
instrument based on lagged income is not strong enough, even though it passes the
overall F-test see Table 3.A11.

3.6 Occupational choice

3.6.1 Results

The main results for the occupational choice model are given in Table 3.7. The
net earnings differential has no significant effect on the share of self-employment
(coefficient ranges from -0.01 to 0.003) in nearly all specifications. In the linear
regression without instruments or fixed effects it has a small significant negative
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income controls. Including both instruments based on base-year income and lag
income, column (3), hardly affects the result. The existence of two instruments for
one endogenous variable enables us to perform an over-identification test. Assuming
the first instrument is exogenous, we then test whether the second instrument is
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is exogenous at the 5% significant level. Once we weight with base-year income
the instruments appear to be exogenous and this gives us some reliance on the
instruments. However, these instruments might not be valid and we believe the
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3.6.1 Results

The main results for the occupational choice model are given in Table 3.7. The
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(coefficient ranges from -0.01 to 0.003) in nearly all specifications. In the linear
regression without instruments or fixed effects it has a small significant negative
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effect. The instruments are strong, as indicated by very high F-values. As is well
known, applying a linear probability model to a dichotomous variable can cause the
model to predict changes below zero and above one. Therefore we also use a logit
model with fixed effects (column(3)). The results are similar to the base results.

The results of the covariates are given in Appendix 3.A13. Women are less likely
to be self-employed, as well as younger individuals. On the contrary, natives, couples
and individuals with children are more often self-employed. Higher educated are
significantly less often self-employed than lower educated, which is in contrast to
other countries. Interestingly, the year dummies show a stable and positive time
trend (see Figure 3.9), which is discussed in Section 3.6.3.

Table 3.7: Occupational choice

(1) (2) (3) (4) (5)

Fi,t -0.0026∗∗ -0.0006∗ -0.0149 -0.0129 0.0032
(0.0010) (0.0004) (0.0365) (0.0080) (0.0029)

F-test first stage 26,994 36,053

Observations 2,861,468 2,861,468 2,861,468 2,861,468 2,861,468

Instruments no no no yes yes
Fixed effects no yes yes no yes

Notes: Dependent variable is a 0/1 variable indicating self-employment. The table shows the
outcomes for different model specifications. All results are based on linear probability models,
except for column (3) which is a logit model with fixed effects. The number of observations is
2,861,468.
*** p<0.01, ** p<0.05, * p<0.10.

3.6.2 Sensitivity checks

We perform several sensitivity analyses (see Table 3.8). The first column repeats
our preferred specification. In column (2) we restrict our sample to pre-crisis years
to exclude the negative effect on profits due to the economic crisis. This hardly
affects the coefficient of the net-of-tax earnings differentials. Although there seems
to be a positive relation between the net-of-tax earnings differentials and the share
of self-employment in Figure 3.5, this diminishes after controlling for demographics
and individual specific effects. In column (3) we include the marginal tax differential
as applied in several other studies (Wen and Gordon, 2014; Gurley-Calvez and
Bruce, 2013). Inclusion of this variable has no effect on the net-of-tax earnings
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Figure 3.9: Year effects
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Note: The figure displays the coefficients for year dummies in fixed effects instrumental variable
model (Table 3.7, column(5)). The reference year is 2002.

differential. The coefficient on marginal tax differential is positive, suggesting that a
higher marginal tax rate on wage employment increases the share of self-employment.
Column (4) uses the average tax differential as a measure of the fiscal incentive.
Surprisingly, the coefficient is positive and significant. A coefficient of 0.06 indicates
an elasticity of 0.09. An 1% increase in the average tax rate for self-employment
relative to wage employment increases the change to be self-employed by 0.09%
which is rather small. Even though we add several income controls, this result could
be partly driven by differences in income between the two occupations as already
pointed out in (Parker, 2003). In column (5) we take the natural logarithm of the
earnings differential which is used in Wen and Gordon (2014). This transformation
of the fiscal incentive does not affect the result.

3.6.3 Discussion of the results

We find no effect of earnings differentials on the occupational choice, and only a
small positive effect of average tax rate differentials. Appendix 3.A12 provides a
comprehensive overview of the related literature. Other studies find mixed results,
and there is no consensus on the size and even the sign of the coefficient. The
studies differ in their methodology, definition of the tax incentive and the identifying
variation. Our finding is in line with earlier studies using net earnings differentials
where any effect is absent (Parker, 2003; Bruce, 2000), but differs from Wen and
Gordon (2014) who find a positive effect of the net-of-tax earnings differential.

71



effect. The instruments are strong, as indicated by very high F-values. As is well
known, applying a linear probability model to a dichotomous variable can cause the
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differential. The coefficient on marginal tax differential is positive, suggesting that a
higher marginal tax rate on wage employment increases the share of self-employment.
Column (4) uses the average tax differential as a measure of the fiscal incentive.
Surprisingly, the coefficient is positive and significant. A coefficient of 0.06 indicates
an elasticity of 0.09. An 1% increase in the average tax rate for self-employment
relative to wage employment increases the change to be self-employed by 0.09%
which is rather small. Even though we add several income controls, this result could
be partly driven by differences in income between the two occupations as already
pointed out in (Parker, 2003). In column (5) we take the natural logarithm of the
earnings differential which is used in Wen and Gordon (2014). This transformation
of the fiscal incentive does not affect the result.

3.6.3 Discussion of the results

We find no effect of earnings differentials on the occupational choice, and only a
small positive effect of average tax rate differentials. Appendix 3.A12 provides a
comprehensive overview of the related literature. Other studies find mixed results,
and there is no consensus on the size and even the sign of the coefficient. The
studies differ in their methodology, definition of the tax incentive and the identifying
variation. Our finding is in line with earlier studies using net earnings differentials
where any effect is absent (Parker, 2003; Bruce, 2000), but differs from Wen and
Gordon (2014) who find a positive effect of the net-of-tax earnings differential.
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Table 3.8: Occupational choice: Sensitivity analysis

(1) (2) (3) (4) (5)
Base 2002-2008 MTR incl. ATR diff log Fi,t

Fi,t 0.0032 0.0005 0.0046 0.0614*** 0.0017
(0.0029) (0.0022) (0.0037) (0.0107) (0.0028)

F-test first stage 36,053 47,321 28,482 21,884 36,414

Observations 2,861,468 1,738,626 2,861,468 2,863,709 2,861,085
MTR diff 0.0027*

Notes: Outcomes of fixed effect instrumental variable models. Dependent variable is
a 0/1 variable indicating self-employment. Column (1) repeats the base specification
period 2002-2012, column (2) pre-crisis period 2002-2008, column (3) includes
a measure for the marginal tax rate wage employment minus self-employed
(MTR diff), column (4) average tax rate differential self-employed minus wage
employed (ATR diff) and includes income class dummies, column (5) replaces the
tax incentive Fi,t by lnFi,t.
*** p<0.01, ** p<0.05, * p<0.10.

Earlier studies often use average or marginal tax rates which are only valid
measures of the tax incentive conditional on same income across occupations as is
highlighted by Parker (2003). We find a small positive effect of an increase in the
relative average tax rate for self-employed. In stark contrast, Heim and Lurie (2010)
find that the reduction in the average tax rate accounted for one-third over the
total increase in the share of self-employment. Their finding of a strong negative
effect may be not valid for the Netherlands, as the variation in their tax incentive
results from a price reduction of health insurance. Access to health insurance via
the employer is important in the United States and benefits wage earners compared
to self-employed. Removing this barrier will lead to more self-employment.

From a methodological point of view, the absence of an effect could also be driven
by measurement errors in the earnings differentials. By definition, it is difficult
to estimate the alternative income for someone who is now self-employed or wage
employed. The fact that there is no common consensus on the use of tax incentives
and their effect, is a clear indication that it is difficult to measure. We assess
different choices in our sensitivity analyses and we are transparent on the calculation.
Although one can never rule out measurement errors, we believe our measure is the
most accurate measure possible.

There might be other (non-financial) factors that can explain the steady increase
in the share of self-employment (see Figure 3.9). For instance, employers became more
reluctant to hire wage employees. Government policies such as an extended period of
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paid sickness leave, severance pay and higher costs of disability increased employers’
responsibilities when hiring wage employees and this may have lead to more self-
employment (CPB, 2015). Furthermore, we believe economic circumstances such as
the increase in unemployment might have pushed individuals into self-employment
after 2007. In Sweden, those previously unemployed or having received benefits had
indeed a higher probability of becoming self-employed (Hansson, 2012).

Evidence from survey data sheds more light on non-financial incentives to choose
for self-employment. In the UK, self-employed give several positive motivations for
self-employment, i.e. independence and better working conditions such as working
from home (Dawson et al., 2009). In addition, women stated that combining
work-family life is also a motivation for self-employment. Similar reasons are
found in Dutch survey data (Dekker and Stavenuiter, 2012; CPB, 2015). Besides
the need for independence also self-actualization needs in comparison to material
needs might attract individuals into self-employment. These needs refer to self-
fulfillment, participation and individual freedom, also called ”postmodernization”
needs (Inglehart, 1997). Even though flexibility can be provided by part-time
wage employment - which is very common in the Netherlands - the need for self-
actualization might be more easily established in self-employment. These individual
considerations are facilitated by a more positive attitude towards self-employment
(van Es and van Vuuren, 2011). The possibility to fulfill these needs may compensate
earnings differentials.

Combining these results we think that self-employment accommodates the desire
for flexibility as well as the need for self-actualization, and these preferences are less
accommodated in wage employment. This trend has been facilitated and encouraged
by policies and by more positive social norms regarding self-employment. These
complex and interacting factors make it impossible to distinguish among its relative
shares. The observed increasing trend in our estimation (Figure 3.9) alludes to
general socio-cultural trends, but we cannot rule out the impact of policies promoting
self-employment that took place at the same time.

3.7 Conclusions

This paper examines the responsiveness of self-employment income and the choice for
self-employment rather than wage employment in the Netherlands. We exploit several
tax reforms in the period 1999-2012 that affected income from self-employment and
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wage income differently. We estimate an Elasticity of Taxable Income (ETI) of 0.3
for the self-employed. The large differences in the responses of the self-employed and
wage employed suggests that lack of third-party reporting facilitates tax avoidance
and tax evasion. Individuals respond stronger to the major tax reform in 2001 than
to two smaller reforms in 2005 and 2007, which is an indication that salience matters.
Contrary to earlier studies, the ETI is much higher for self-employed with a lower
income than for self-employed with a higher income. We attribute this to higher tax
evasion and avoidance at the lower end of the income distribution. We empirically
show that the choice of income weights - base-year income or lagged income - is not
innocuous. However, we do not find evidence that the increase in earnings differential
between wage earners and self-employed is responsible for the increase in the share
of self-employment.

The combination of our analyses reveals an interesting pattern. Workers hardly
switch their occupational status and they easily adjust their income. Possible
explanations for this finding are adjustments costs such as fixed costs of work or
business. Alternatively, self-employment might accommodate the desire for flexibility
such as working from home as well as the need for self-actualization better than
wage employment, which may compensate earnings differentials. By contrast, self-
employment income responses are more flexible due to possibilities to adjust hours or
shift income by tax avoidance and tax evasion. This suggests that for an optimal tax
policy income responses (ETI) are more relevant than occupational choice responses.
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3.A Appendix

3.A.1 Additional graphs and tables

Table 3.A1: Tax schedule

Exemption self-employed
End of End of End of Ex. I Ex. II

Year Tax 1 Tax 2 Tax 3 Tax 4 bracket 1 bracket 2 bracket 3 Max Min Rate
(%) (%) (%) (%) (Euro) (Euro) (Euro) (Euro) (Euro) (%)

1999 35.75 37.05 50 60 6,807 21,861 48,080 5,361 3,410 –
2000 33.90 37.95 50 60 6,922 22,233 48,898 5,949 3,962 –
2001 32.35 37.60 42 52 14,870 27,009 46,309 6,084 2,984 –
2002 32.35 37.85 42 52 15,331 27,847 47,745 6,358 3,162 –
2003 33.15 38.65 42 52 15,883 28,850 49,464 6,430 3,119 –
2004 33.15 40.35 42 52 16,265 29,543 50,652 6,585 3,194 –
2005 34.40 41.95 42 52 16,893 30,357 51,762 8,386 4,068 –
2006 34.15 41.45 42 52 17,046 30,631 52,228 8,885 4,310 –
2007 33.65 41.40 42 52 17,319 31,122 53,064 9,028 4,379 10.0
2008 33.60 41.85 42 52 17,579 31,589 53,860 9,096 4,412 10.0
2009 33.50 42.00 42 52 17,878 32,127 54,776 9,251 4,488 10.5
2010 33.45 41.95 42 52 18,218 32,738 54,367 9,427 4,574 12.0
2011 33.00 41.95 42 52 18,628 33,436 55,694 9,484 4,602 12.0
2012 33.10 41.95 42 52 18,945 33,863 56,491 7,280 0 12.0
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Figure 3.A1: Budget lines - singles
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Figure 3.A2: Percent change in the net-of-tax rates - singles
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3 | Responses of Self-Employed to Tax Rate Changes

3.A.2 Regression output

Following Weber (2014), Figure 3.A3 shows the relationship between our instrument
and the actual change in the marginal net-of-tax rates. It includes a third order
polynomial regression, where the dashed lines indicate the 95 percent confidence
interval. The instrument is much weaker for more extreme values of the actual
marginal net-of-tax rate.24

Figure 3.A3: Strength of the instrument: selection marginal tax rates
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Notes: The figures show the correlation between the instrument and the actual
tax rate change for baseline outlier selection (left figure, 0.3) and allowing for more
extreme values (right figure, 0.75).

In line with the graphs, Table 3.A3 in the appendix indicates that the instrument
is positively correlated with the actual change. The coefficient of ∆ ln(1 − τ̄is)
equals 0.377 and is highly significant. The F-test conveys that our instrument is
strong (F=3,951). The coefficients on the splines indicate that the income trend
differs across the income distribution. Including both lagged base year income and
the deviation between lagged base year and base year income renders some of the
coefficients insignificant.

Figure 3.A4 visualizes the positive relationship between our dependent variable,
the logarithm of the change in taxable income, and the instrument which is the
logarithm of the difference in the synthetic net-of-marginal tax rate 1 − τ̄t+3 and the
actual net-of-marginal tax rate 1 − τt, as in Weber (2014).

24This is visualized in Figure 3.A3 in the appendix where we allow for more extreme values of
the change in the net-of-marginal tax rates (0.75) than in our baseline sample.
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Figure 3.A4: Relationship taxable income and instrument
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Table 3.A2: Outliers

Base

τi,t 52 52 52
τ̄i,t+3 35 21 0

1 − τi,t 48 48 48
1 − τ̄i,t+3 65 79 100

∆ ln(1 − τ̄is) 0.30 0.50 0.73
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3 | Responses of Self-Employed to Tax Rate Changes

Table 3.A3: First-stage regression

Female 0.012∗∗∗ Spline 1 lag base-year 0.035∗∗∗

(0.001) (0.004)
Age 0.001∗∗∗ Spline 2 lag base-year 0.035∗∗∗

(0.000) (0.009)
Higher vocational education -0.004∗∗∗ Spline 3 lag base-year 0.071∗∗∗

(0.001) (0.013)
Tertiary education -0.015∗∗∗ Spline 4 lag base-year 0.074∗∗∗

(0.002) (0.016)
Native background -0.001 Spline 5 lag base-year -0.064∗∗∗

(0.002) (0.018)
Partner -0.007∗∗∗ Spline 6 lag base-year -0.048∗∗

(0.002) (0.019)
Youngest child 0–3 yrs 0.008∗∗∗ Spline 7 lag base-year 0.054∗∗∗

(0.002) (0.019)
Youngest child 4–11 yrs -0.004∗∗∗ Spline 8 lag base-year 0.056∗∗∗

(0.001) (0.016)
Youngest child 12–17 yrs -0.001 Spline 9 lag base-year 0.037∗∗∗

(0.001) (0.008)
2001 -0.037∗∗∗ Spline 10 lag base-year 0.004∗

(0.002) (0.003)
2002 -0.041∗∗∗ Spline 1 diff lag base-year -0.038∗∗∗

(0.002) (0.004)
2003 -0.062∗∗∗ Spline 2 diff lag base-year -0.051∗∗∗

(0.002) (0.012)
2004 -0.022∗∗∗ Spline 3 diff lag base-year -0.058∗∗∗

(0.002) (0.021)
2005 -0.020∗∗∗ Spline 4 diff lag base-year -0.038

(0.002) (0.030)
2006 0.000 Spline 5 diff lag base-year -0.032

(0.002) (0.038)
2007 -0.035∗∗∗ Spline 6 diff lag base-year -0.009

(0.002) (0.040)
2008 -0.034∗∗∗ Spline 7 diff lag base-year -0.050

(0.002) (0.033)
2009 -0.031∗∗∗ Spline 8 diff lag base-year -0.017

(0.002) (0.026)
Instrument ∆ ln(1 − τ̄i,t) 0.377∗∗∗ Spline 9 diff lag base-year -0.092∗∗∗

(0.006) (0.017)
Constant -0.360∗∗∗ Spline 10 diff lag base-year -0.077∗∗∗

(0.036) (0.006)
F-test 3951
Observations 134,196
R-squared 0.137

Notes: Clustered robust standard errors in parentheses.
The first-stage equation is

∆ ln(1 − τis) = γ1∆ ln(1 − τ̄is) + xiγ2 + µt + δf(zi,t) + uit (3.9)

*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A3: First-stage regression

Female 0.012∗∗∗ Spline 1 lag base-year 0.035∗∗∗

(0.001) (0.004)
Age 0.001∗∗∗ Spline 2 lag base-year 0.035∗∗∗

(0.000) (0.009)
Higher vocational education -0.004∗∗∗ Spline 3 lag base-year 0.071∗∗∗

(0.001) (0.013)
Tertiary education -0.015∗∗∗ Spline 4 lag base-year 0.074∗∗∗

(0.002) (0.016)
Native background -0.001 Spline 5 lag base-year -0.064∗∗∗

(0.002) (0.018)
Partner -0.007∗∗∗ Spline 6 lag base-year -0.048∗∗

(0.002) (0.019)
Youngest child 0–3 yrs 0.008∗∗∗ Spline 7 lag base-year 0.054∗∗∗

(0.002) (0.019)
Youngest child 4–11 yrs -0.004∗∗∗ Spline 8 lag base-year 0.056∗∗∗

(0.001) (0.016)
Youngest child 12–17 yrs -0.001 Spline 9 lag base-year 0.037∗∗∗

(0.001) (0.008)
2001 -0.037∗∗∗ Spline 10 lag base-year 0.004∗

(0.002) (0.003)
2002 -0.041∗∗∗ Spline 1 diff lag base-year -0.038∗∗∗

(0.002) (0.004)
2003 -0.062∗∗∗ Spline 2 diff lag base-year -0.051∗∗∗

(0.002) (0.012)
2004 -0.022∗∗∗ Spline 3 diff lag base-year -0.058∗∗∗

(0.002) (0.021)
2005 -0.020∗∗∗ Spline 4 diff lag base-year -0.038

(0.002) (0.030)
2006 0.000 Spline 5 diff lag base-year -0.032

(0.002) (0.038)
2007 -0.035∗∗∗ Spline 6 diff lag base-year -0.009

(0.002) (0.040)
2008 -0.034∗∗∗ Spline 7 diff lag base-year -0.050

(0.002) (0.033)
2009 -0.031∗∗∗ Spline 8 diff lag base-year -0.017

(0.002) (0.026)
Instrument ∆ ln(1 − τ̄i,t) 0.377∗∗∗ Spline 9 diff lag base-year -0.092∗∗∗

(0.006) (0.017)
Constant -0.360∗∗∗ Spline 10 diff lag base-year -0.077∗∗∗

(0.036) (0.006)
F-test 3951
Observations 134,196
R-squared 0.137

Notes: Clustered robust standard errors in parentheses.
The first-stage equation is

∆ ln(1 − τis) = γ1∆ ln(1 − τ̄is) + xiγ2 + µt + δf(zi,t) + uit (3.9)

*** p<0.01, ** p<0.05, * p<0.10.
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3 | Responses of Self-Employed to Tax Rate Changes

Table 3.A5: Elasticity of taxable income self-employed - continued Table 3.A4 and Table 3.3

(1) (2) (3) (4) (5) (6)
OLS No income ln(zi,t) 10 splines 10 splines 10 splines

controls ln(zi,t) ∆ ln(zi.t−1) ∆ ln(zi.t−1)

ETI -1.272∗∗∗ 0.151∗∗∗ 0.351∗∗∗ 0.328∗∗∗ 0.303∗∗∗ 0.272∗∗∗

(0.016) (0.044) (0.045) (0.046) (0.045) (0.045)
Log base-year inc -0.177***

(0.005)
Spline (lag) base-year inc 1 -0.630*** -0.216*** -0.206∗∗∗

(0.059) (0.018) (0.017)
Spline (lag) base-year inc 2 -0.180*** -0.082*** -0.065∗∗

(0.056) (0.029) (0.029)
Spline (lag) base-year inc 3 0.007 -0.109*** -0.099∗∗

(0.058) (0.041) (0.041)
Spline (lag) base-year inc 4 -0.087* -0.106** -0.091∗

(0.053) (0.048) (0.047)
Spline (lag) base-year inc 5 -0.405*** -0.098* -0.073

(0.059) (0.050) (0.050)
Spline (lag) base-year inc 6 -0.173*** -0.100** -0.076

(0.059) (0.049) (0.049)
Spline (lag) base-year inc 7 -0.341*** -0.231*** -0.193∗∗∗

(0.057) (0.049) (0.049)
Spline (lag) base-year inc 8 -0.175*** -0.127*** -0.094∗∗

(0.051) (0.043) (0.043)
Spline (lag) base-year inc 9 -0.211*** -0.105*** -0.032

(0.033) (0.031) (0.031)
Spline (lag) base-year inc 10 0.019** -0.064*** -0.025∗

(0.010) (0.014) (0.013)
Spline 1 diff lag base-year 0.193*** 0.175*∗∗∗

(0.016) (0.016)
Spline 2 diff lag base-year 0.410*** 0.381∗∗∗

(0.043) (0.043)
Spline 3 diff lag base-year 0.404*** 0.379∗∗∗

(0.074) (0.074)
Spline 4 diff lag base-year 0.457*** 0.425∗∗∗

(0.098) (0.098)
Spline 5 diff lag base-year 0.289** 0.239∗

(0.128) (0.129)
Spline 6 diff lag base-year 0.067 0.055

(0.133) (0.134)
Spline 7 diff lag base-year 0.555*** 0.472∗∗∗

(0.112) (0.112)
Spline 8 diff lag base-year 0.216** 0.199∗∗

(0.086) (0.087)
Spline 9 diff lag base-year 0.514*** 0.506∗∗∗

(0.070) (0.069)
Spline 10 diff lag base-year 0.385*** 0.364∗∗∗

(0.033) (0.032)
Observations 134,196 134,196 134,196 134,196 134,196 134,196

*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A6: Elasticity of taxable income: sensitivity to selections and specifications

(1) (2) (3) (4)
SE + wage Only SE Only SE Participation

Income > 0K Income > 0K Income > 10K probit

ln(zi,t) 0.351∗∗∗ 0.367∗∗∗ 0.354∗∗∗ 0.354∗∗∗

(0.045) (0.047) (0.048) (0.045)

10 splines ln(zi,t) 0.328∗∗∗ 0.329∗∗∗ 0.300∗∗∗ 0.332∗∗∗

(0.046) (0.048) (0.047) (0.046)

10 splines ∆ln(zi,t−1) 0.303∗∗∗ 0.312∗∗∗ 0.311∗∗∗ 0.307∗∗∗

(0.045) (0.047) (0.048) (0.045)

Observations 134,196 123,354 110,654 134,196

(1) Individuals with self-employment income and possibly wage income > 0 euro, weighted by population and
income weights.
(2) Individuals with only self-employment income > 0 euro, weighted by population and income weights.
(3) Individuals with only self-employment income > 10,000 euros, weighted by population and income weights.
(4) Including inverse mills ratio from first stage where partner dummy and presence of children act as exclusion
restrictions.
Notes: The table shows elasticity estimates based on 2SLS regressions, and standard errors (shown in
parentheses) are clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit income.
Regressions include demographic characteristics (age, education, household composition) and year fixed effects.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A5: Elasticity of taxable income self-employed - continued Table 3.A4 and Table 3.3

(1) (2) (3) (4) (5) (6)
OLS No income ln(zi,t) 10 splines 10 splines 10 splines

controls ln(zi,t) ∆ ln(zi.t−1) ∆ ln(zi.t−1)

ETI -1.272∗∗∗ 0.151∗∗∗ 0.351∗∗∗ 0.328∗∗∗ 0.303∗∗∗ 0.272∗∗∗

(0.016) (0.044) (0.045) (0.046) (0.045) (0.045)
Log base-year inc -0.177***

(0.005)
Spline (lag) base-year inc 1 -0.630*** -0.216*** -0.206∗∗∗

(0.059) (0.018) (0.017)
Spline (lag) base-year inc 2 -0.180*** -0.082*** -0.065∗∗

(0.056) (0.029) (0.029)
Spline (lag) base-year inc 3 0.007 -0.109*** -0.099∗∗

(0.058) (0.041) (0.041)
Spline (lag) base-year inc 4 -0.087* -0.106** -0.091∗

(0.053) (0.048) (0.047)
Spline (lag) base-year inc 5 -0.405*** -0.098* -0.073

(0.059) (0.050) (0.050)
Spline (lag) base-year inc 6 -0.173*** -0.100** -0.076

(0.059) (0.049) (0.049)
Spline (lag) base-year inc 7 -0.341*** -0.231*** -0.193∗∗∗

(0.057) (0.049) (0.049)
Spline (lag) base-year inc 8 -0.175*** -0.127*** -0.094∗∗

(0.051) (0.043) (0.043)
Spline (lag) base-year inc 9 -0.211*** -0.105*** -0.032

(0.033) (0.031) (0.031)
Spline (lag) base-year inc 10 0.019** -0.064*** -0.025∗

(0.010) (0.014) (0.013)
Spline 1 diff lag base-year 0.193*** 0.175*∗∗∗

(0.016) (0.016)
Spline 2 diff lag base-year 0.410*** 0.381∗∗∗

(0.043) (0.043)
Spline 3 diff lag base-year 0.404*** 0.379∗∗∗

(0.074) (0.074)
Spline 4 diff lag base-year 0.457*** 0.425∗∗∗

(0.098) (0.098)
Spline 5 diff lag base-year 0.289** 0.239∗

(0.128) (0.129)
Spline 6 diff lag base-year 0.067 0.055

(0.133) (0.134)
Spline 7 diff lag base-year 0.555*** 0.472∗∗∗

(0.112) (0.112)
Spline 8 diff lag base-year 0.216** 0.199∗∗

(0.086) (0.087)
Spline 9 diff lag base-year 0.514*** 0.506∗∗∗

(0.070) (0.069)
Spline 10 diff lag base-year 0.385*** 0.364∗∗∗

(0.033) (0.032)
Observations 134,196 134,196 134,196 134,196 134,196 134,196

*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A6: Elasticity of taxable income: sensitivity to selections and specifications

(1) (2) (3) (4)
SE + wage Only SE Only SE Participation

Income > 0K Income > 0K Income > 10K probit

ln(zi,t) 0.351∗∗∗ 0.367∗∗∗ 0.354∗∗∗ 0.354∗∗∗

(0.045) (0.047) (0.048) (0.045)

10 splines ln(zi,t) 0.328∗∗∗ 0.329∗∗∗ 0.300∗∗∗ 0.332∗∗∗

(0.046) (0.048) (0.047) (0.046)

10 splines ∆ln(zi,t−1) 0.303∗∗∗ 0.312∗∗∗ 0.311∗∗∗ 0.307∗∗∗

(0.045) (0.047) (0.048) (0.045)

Observations 134,196 123,354 110,654 134,196

(1) Individuals with self-employment income and possibly wage income > 0 euro, weighted by population and
income weights.
(2) Individuals with only self-employment income > 0 euro, weighted by population and income weights.
(3) Individuals with only self-employment income > 10,000 euros, weighted by population and income weights.
(4) Including inverse mills ratio from first stage where partner dummy and presence of children act as exclusion
restrictions.
Notes: The table shows elasticity estimates based on 2SLS regressions, and standard errors (shown in
parentheses) are clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit income.
Regressions include demographic characteristics (age, education, household composition) and year fixed effects.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A5: Elasticity of taxable income self-employed - continued Table 3.A4 and Table 3.3

(1) (2) (3) (4) (5) (6)
OLS No income ln(zi,t) 10 splines 10 splines 10 splines

controls ln(zi,t) ∆ ln(zi.t−1) ∆ ln(zi.t−1)

ETI -1.272∗∗∗ 0.151∗∗∗ 0.351∗∗∗ 0.328∗∗∗ 0.303∗∗∗ 0.272∗∗∗

(0.016) (0.044) (0.045) (0.046) (0.045) (0.045)
Log base-year inc -0.177***

(0.005)
Spline (lag) base-year inc 1 -0.630*** -0.216*** -0.206∗∗∗

(0.059) (0.018) (0.017)
Spline (lag) base-year inc 2 -0.180*** -0.082*** -0.065∗∗

(0.056) (0.029) (0.029)
Spline (lag) base-year inc 3 0.007 -0.109*** -0.099∗∗

(0.058) (0.041) (0.041)
Spline (lag) base-year inc 4 -0.087* -0.106** -0.091∗

(0.053) (0.048) (0.047)
Spline (lag) base-year inc 5 -0.405*** -0.098* -0.073

(0.059) (0.050) (0.050)
Spline (lag) base-year inc 6 -0.173*** -0.100** -0.076

(0.059) (0.049) (0.049)
Spline (lag) base-year inc 7 -0.341*** -0.231*** -0.193∗∗∗

(0.057) (0.049) (0.049)
Spline (lag) base-year inc 8 -0.175*** -0.127*** -0.094∗∗

(0.051) (0.043) (0.043)
Spline (lag) base-year inc 9 -0.211*** -0.105*** -0.032

(0.033) (0.031) (0.031)
Spline (lag) base-year inc 10 0.019** -0.064*** -0.025∗

(0.010) (0.014) (0.013)
Spline 1 diff lag base-year 0.193*** 0.175*∗∗∗

(0.016) (0.016)
Spline 2 diff lag base-year 0.410*** 0.381∗∗∗

(0.043) (0.043)
Spline 3 diff lag base-year 0.404*** 0.379∗∗∗

(0.074) (0.074)
Spline 4 diff lag base-year 0.457*** 0.425∗∗∗

(0.098) (0.098)
Spline 5 diff lag base-year 0.289** 0.239∗

(0.128) (0.129)
Spline 6 diff lag base-year 0.067 0.055

(0.133) (0.134)
Spline 7 diff lag base-year 0.555*** 0.472∗∗∗

(0.112) (0.112)
Spline 8 diff lag base-year 0.216** 0.199∗∗

(0.086) (0.087)
Spline 9 diff lag base-year 0.514*** 0.506∗∗∗

(0.070) (0.069)
Spline 10 diff lag base-year 0.385*** 0.364∗∗∗

(0.033) (0.032)
Observations 134,196 134,196 134,196 134,196 134,196 134,196

*** p<0.01, ** p<0.05, * p<0.10.
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3 | Responses of Self-Employed to Tax Rate Changes

Table 3.A7: Sensitivity: income weights

(1) (2) (3)
Lag income Base-Year income no weight

ln(zit) 0.351 ∗∗∗ 0.221∗∗∗ 0.374∗∗∗

(0.045) (0.037) (0.037)

10 splines ln(zit) 0.328 ∗∗∗ 0.239∗∗∗ 0.433∗∗∗

(0.046) (0.038) (0.039)

10 splines ∆ ln(zi,t−1) 0.303 ∗∗∗ 0.178∗∗∗ 0.375∗∗∗

(0.045) (0.036) (0.036)

Observations 134,196 134,196 134,196

Notes: The table shows elasticity estimates based on 2SLS regressions,
and standard errors (shown in parentheses) are clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit
income.
Regressions include demographic characteristics (age, education, household
composition) and year fixed effects.
Splines are based on a flexible piecewise linear functional form with ten
components.
*** p<0.01, ** p<0.05, * p<0.10.

Table 3.A8: Sensitivity to selection marginal tax rates

|∆ ln(1 − τ̄is)|
(1) (2) (3)

< 0.50 < 0.30 < 0.75

ln(zi,t) 0.351∗∗∗ 0.353∗∗∗ 0.121∗∗∗

(0.045) (0.044) (0.039)

10 splines ln(zi,t) 0.328∗∗∗ 0.360∗∗∗ 0.043
(0.046) (0.048) (0.038)

10 splines ∆ln(zi,t−1) 0.303∗∗∗ 0.325∗∗∗ 0.094∗∗

(0.045) (0.045) (0.038)

F-test 3951 5936 4107

Observations 134,196 114,541 146,732

Notes: See Table 3.3
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Table 3.A9: Sensitivity to time differences

(1) (2) (3)
s=3 s=2 s=1

ln(zi,t) 0.351∗∗∗ 0.355∗∗∗ 0.215∗∗∗

(0.045) (0.048) (0.045)

10 splines ln(zi,t) 0.328∗∗∗ 0.310∗∗∗ 0.212∗∗∗

(0.046) (0.047) (0.042)

10 splines ∆ln(zi,t−1) 0.303∗∗∗ 0.322∗∗∗ 0.208∗∗∗

(0.045) (0.049) (0.041)

Observations 134,196 150,214 174,131

Notes: See Table 3.3
Notes: The dependent variable is the s-year growth rate in real
taxable profit income.
*** p<0.01, ** p<0.05, * p<0.10.

Table 3.A10: Elasticity of taxable income: choice of instruments

(1) (2) (3) (4)
Gruber Saez Weber Gruber Saez Gruber Saez

and Weber and Weber

ln(zit) 0.359∗∗∗ 0.449∗∗∗ 0.362∗∗∗ 0.228∗∗∗

(0.047) (0.133) (0.046) (0.037)

10 splines ln(zit) 0.334∗∗∗ 0.241∗ 0.331∗∗∗ 0.247∗∗∗

(0.047) (0.132) (0.047) (0.039)

10 splines ∆ ln(zi,t−1) 0.314∗∗∗ 0.399∗∗∗ 0.307∗∗∗ 0.185∗∗∗

(0.046) (0.151) (0.045) (0.037)

First stage F-statistic 3755 377 1936 2508
Instruments 0 lag 1 lag 0,1 lag 0,1 lag
Weights lag income lag income lag income base-year income
Hansen J statistic (p-value) 0.0243 0.4673

Observations 129,571 129,571 129,571 129,571

Notes: The table shows elasticity estimates based on 2SLS regressions, and standard errors (shown in
parentheses) are clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit income.
Regressions include demographic characteristics (age, education, household composition) and year fixed
effects.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
*** p<0.01, ** p<0.05, * p<0.10.
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Table 3.A7: Sensitivity: income weights

(1) (2) (3)
Lag income Base-Year income no weight

ln(zit) 0.351 ∗∗∗ 0.221∗∗∗ 0.374∗∗∗

(0.045) (0.037) (0.037)

10 splines ln(zit) 0.328 ∗∗∗ 0.239∗∗∗ 0.433∗∗∗

(0.046) (0.038) (0.039)

10 splines ∆ ln(zi,t−1) 0.303 ∗∗∗ 0.178∗∗∗ 0.375∗∗∗

(0.045) (0.036) (0.036)

Observations 134,196 134,196 134,196

Notes: The table shows elasticity estimates based on 2SLS regressions,
and standard errors (shown in parentheses) are clustered by individual.
The dependent variable is the three-year growth rate in real taxable profit
income.
Regressions include demographic characteristics (age, education, household
composition) and year fixed effects.
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*** p<0.01, ** p<0.05, * p<0.10.
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The dependent variable is the three-year growth rate in real taxable profit income.
Regressions include demographic characteristics (age, education, household composition) and year fixed
effects.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
*** p<0.01, ** p<0.05, * p<0.10.

85

3.A  Appendix



3 | Responses of Self-Employed to Tax Rate Changes

Table 3.A11: Elasticity of taxable income: First-stage results

(1) (2) (3) (4)
Gruber Saez Weber Gruber Saez Gruber Saez

and Weber and Weber

∆ ln(1 − τ̄i,t) 0.379∗∗∗ 0.372∗∗∗ 0.385∗∗∗

(0.006) (0.006) (0.006)
∆ ln(1 − τ̄i,t−1) 0.110∗∗∗ 0.037∗∗∗ 0.031∗∗∗

(0.006) (0.006) (0.005)

Observations 129,571 129,571 129,571 129,571
R2 0.138 0.084 0.139 0.132
First stage F-statistic 3755 377 1936 2508

Notes: Clustered robust standard errors in parentheses.
Splines are based on a flexible piecewise linear functional form with ten components.
All regressions are weighted with lagged income and population weights.
*** p<0.01, ** p<0.05, * p<0.10.
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3.A.3 Literature overview

In Table 3.A12 we summarize the empirical literature. We selected only papers
after 2000 and who look at the probability to be or become self-employed at the
individual level. We prefer studies based on panel data at the individual level
because they exploit exogenous changes in tax rates which allows them to deal with
potential endogeneity of individual tax rates.25 By doing this, we extend the survey
by Schuetze and Bruce (2004) with more recent papers.26

The empirical literature on the effect of tax incentives on the occupational choice
is limited and lacks consensus on the size and even the sign of the coefficient. A
direct comparison of results is hard as they differ in their methods, unit of analysis
and exploited tax variation. Besides the empirical issues, studies relate to different
time periods and countries. Most studies employ the level of average or marginal tax
rate depending on whether they regard the choice as a dichotomous or continuous
decision. A priori, the sign of the effect could be positive or negative. On one
hand, a higher average tax rate for self-employment impedes the choice to become
self-employed as the net benefit is less. On the other hand, self-employed have
more possibilities to adjust their income in response to higher tax rates. Absence of
third-party reporting enhances possibilities for non-compliance and use of deductible
expenses lowers taxable income. For this reason, a higher share of self-employment
is expected because the benefit of avoiding and evading taxes increases with higher
average taxes.

Similarly, the effect of the marginal tax rate on self-employment is ambiguous.
Higher progressive marginal taxes could affect the share of self-employment positively,
because the government shares in losses through loss offsets Domar and Musgrave
(1944). This acts as an insurance. The benefit of tax evasion increases with higher
marginal tax rates. On the contrary, higher marginal tax rates could negatively
affect self-employment. Self-employment pay higher taxes making profits than they
gain from paying lower taxes during losses. This discourages risk-taking. Overall,
higher marginal tax rates diminish the expected net returns from profits. Some
papers use a measure of tax convexity based on the spread of the marginal tax rates
for successful versus unsuccessful profits introduced by Gentry and Hubbard (2000).
Wen and Gordon’s tax convexity variable directly measures the expected tax liability

25Papers using cross-country variation over time lack correction for endogeneity and might
attribute other institutional differences to tax variation.

26We do not include (Gordon and Cullen, 2002) because their definition of entrepreneurship
includes corporations and as such also model the difference between corporate income taxes and
personal income taxes. This is beyond the scope of our paper.
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between a distribution of possible incomes and average predicted income. Relative
high marginal tax rates on successful (uncertain) outcomes than on average incomes
lead to a implicit surtax on risky income compared to more stable wage income.

Studies using average or marginal tax rates are only valid measures of the fiscal
incentive conditional on same income across occupations as is highlighted by Parker
(2003). Using the net-of-tax earnings differential is preferable as it incorporates
both tax incentives and expected before-tax income differentials which are based on
earnings equations.

Almost all studies use either a probit or a linear probability model without
individual fixed effects. As is well know, neglecting omitted variables that are
correlated with both the tax incentives and the probability of self-employment
biases the tax coefficient. This could explain a positive empirical finding between
average tax rate and the probability of self-employment. Unobserved individual
characteristics such as risk-taking positively affects both the tax rate as well as the
probability of self-employment. For this reason, some studies use state-level variation
or tax incentive at specific income levels. Panel data enables researcher to treat
unobserved individual characteristics as fixed effects thereby solving the problem.
This comes at a disadvantage though, as only variation within individuals over time
can be used in the identification. Only one study takes this approach and estimates
a fixed effects instrumental variable model (Heim and Lurie, 2010).

Average tax rates Column (1) in Table 3.A12 presents the results for the average
tax rates. The a priori positive and negative effects are reflected in the estimated
effects, which are mixed. Schuetze (2000) finds a positive effect of average tax rate at
the median and 90th income percentile on the share of self-employment in Canada.
On the contrary, by exploiting differences across Canadian provinces Ferede (2013)
concludes that increases in the average tax rate of self-employment reduced the share
of self-employment. Heim and Lurie (2010) conclude that the reduction in the average
tax rate increased the share of self-employment in the United States. They estimate
a fixed effect instrumental variable model where only variation within individuals
over time is exploited. The variation in their tax incentive results from a decrease in
the price of health insurance for self-employed. Access to health insurance via the
employer is important in the United States and benefits wage earners compared to
self-employed. Removing this barrier will lead to more self-employment. For Sweden,
Hansson (2012) finds a much smaller negative effect of the average tax rate than in
the studies for the United States. His explanation is that self-employment is less
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attractive for Swedish high-income earners because of the high marginal tax rates.
Gurley-Calvez and Bruce (2013) find a surprisingly large and positive effect of the
average tax rate. They suggest that there is not enough variation in the average tax
rate or that household use marginal tax rates instead of average tax rates in their
decision-making. In an often quoted study Bruce (2000) finds a small significant
effect of the average tax rate differential in the United States.

Net earnings differentials There is few empirical evidence on the effect of the
net earnings differential (see column (2) in Table 3.A12). Wen and Gordon (2014)
find a positive effect of differences in net earnings on the share of self-employment
in Canada. Parker (2003) uses two small British surveys and finds a negative or
null effect of the net earnings differential. Bruce (2000) finds an insignificant income
differential for males in the United States.

Marginal tax rate Column (3) in Table 3.A12 displays the results for the marginal
tax rates. Again, studies find both positive and negative effects. The tax convexity
variable by Wen and Gordon (2014) has a negative effect on the probability of
self-employment. The implicit surtax on risky income discourages self-employment
compared to more stable wage income. A similar finding is found in Hubbard
and Gentry (2000) who conclude that less progressive taxes lead to more self-
employment. In that way the discourage effect is larger than the insurance effect.
Also Gurley-Calvez and Bruce (2013) find a negative effect of the marginal tax rate
of self-employed. On the other hand, some studies find large positive effects. In an
often quoted study Bruce (2000) finds a strong positive effect of the marginal tax
rate differential for males in the United States.
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Table 3.A13: Occupational choice: full results

(1) (2) (3) (4) (5)

Fi,t+1 -0.0026∗∗ -0.0006∗ -0.0149 -0.0129 0.0032
(0.0010) (0.0004) (0.0365) (0.0080) (0.0029)

Women -0.0254∗∗∗ -0.0244∗∗∗

(0.0009) (0.0011)
25-29 0.0008 0.0024∗ 0.1808∗ 0.0001 0.0026∗∗

(0.0015) (0.0012) (0.0994) (0.0016) (0.0013)
30-34 0.0180∗∗∗ 0.0113∗∗∗ 0.8440∗∗∗ 0.0174∗∗∗ 0.0115∗∗∗

(0.0017) (0.0014) (0.1124) (0.0018) (0.0014)
35-39 0.0319∗∗∗ 0.0198∗∗∗ 1.2077∗∗∗ 0.0312∗∗∗ 0.0200∗∗∗

(0.0020) (0.0015) (0.1244) (0.0021) (0.0015)
40-44 0.0383∗∗∗ 0.0224∗∗∗ 1.1971∗∗∗ 0.0375∗∗∗ 0.0226∗∗∗

(0.0023) (0.0016) (0.1372) (0.0024) (0.0016)
45-49 0.0386∗∗∗ 0.0189∗∗∗ 0.8485∗∗∗ 0.0376∗∗∗ 0.0191∗∗∗

(0.0026) (0.0016) (0.1517) (0.0027) (0.0016)
50-54 0.0404∗∗∗ 0.0134∗∗∗ 0.5213∗∗∗ 0.0394∗∗∗ 0.0136∗∗∗

(0.0029) (0.0017) (0.1683) (0.0030) (0.0017)
55-59 0.0500∗∗∗ 0.0054∗∗∗ 0.0310 0.0491∗∗∗ 0.0056∗∗∗

(0.0033) (0.0018) (0.1880) (0.0034) (0.0018)
Lower voc. educ. 0.0006 0.0001

(0.0024) (0.0025)
Higher voc. educ. 0.0118 0.0104

(0.0080) (0.0081)
Tertiary educ. -0.0171∗∗ -0.0191∗∗

(0.0083) (0.0084)
Native 0.0066∗∗∗ 0.0068∗∗∗

(0.0012) (0.0013)
partner 0.0193∗∗∗ 0.0062∗∗∗ 0.6119∗∗∗ 0.0203∗∗∗ 0.0060∗∗∗

(0.0009) (0.0008) (0.0440) (0.0012) (0.0008)
Child 0.0113∗∗∗ 0.0025∗∗∗ 0.1237∗∗∗ 0.0116∗∗∗ 0.0024∗∗∗

(0.0011) (0.0005) (0.0370) (0.0011) (0.0005)
Youngest 0–3 0.0050∗∗∗ 0.0009 0.2093∗∗∗ 0.0052∗∗∗ 0.0008

(0.0013) (0.0006) (0.0380) (0.0014) (0.0006)
Youngest 4–11 0.0102∗∗∗ 0.0031∗∗∗ 0.3054∗∗∗ 0.0103∗∗∗ 0.0031∗∗∗

(0.0011) (0.0005) (0.0310) (0.0011) (0.0005)

91



Ta
bl

e
3.

A
12

:
Su

m
m

ar
y

Fi
nd

in
gs

Ta
x

R
at

es
on

Se
lf-

Em
pl

oy
m

en
t

(1
)

(2
)

(3
)

AT
R

ne
t

Y
M

T
R

or
C

ou
nt

ry
Sh

ar
e/

Pe
rio

d
O

bs
er

va
tio

ns
di

ffe
re

nt
ia

l
co

nv
ex

ity
En

tr
y

W
en

&
G

or
do

n,
20

14
+

-
C

an
ad

a
S

19
99

-2
00

5
14

2,
12

7
H

an
ss

on
,2

01
2

-
-

Sw
ed

en
E

19
85

-2
00

0
68

0,
35

2
G

ur
le

y-
C

al
ve

z&
B

ru
ce

,2
01

3
+

+
–

U
S

E
19

79
-1

99
0

17
5,

37
0

Fe
re

de
,2

01
3

-
+

C
an

ad
a

S
19

76
-2

00
6

28
0a

H
ei

m
&

Lu
rie

,2
01

0
–

U
S

S,
E

19
99

-2
00

4
17

8,
64

9
Fo

ss
en

&
St

ei
ne

r,
20

09
–

G
er

m
an

y
S,

E
19

91
-2

00
1

24
75

03
4

Pa
rk

er
,2

00
3

–,
0

U
K

S
19

94
3,

38
0

M
oo

re
,2

00
3

0
0,

-
U

S
S

19
83

-2
00

1
3,

50
0

(+
/-

)
B

ru
ce

,2
00

2
+

-
U

S
Ex

it
19

79
-1

99
0

26
15

Sc
hu

et
ze

,2
00

0
+

U
S,

C
an

.
S

19
83

-1
99

4
48

7,
06

2
B

ru
ce

,2
00

0b
-

0
+

+
U

S
E

19
79

-1
99

0
5,

62
2

G
en

tr
y&

H
ub

ba
rd

,2
00

0
+

–
U

S
E

19
79

-1
99

2
48

,0
07

AT
R

=
av

er
ag

e
ta

x
ra

te
,M

T
R

=
m

ar
gi

na
lt

ax
ra

te
.

Si
gn

in
di

ca
te

s
po

sit
iv

e
(+

)
or

ne
ga

tiv
e

(-
)

eff
ec

t.
El

as
tic

ity
eff

ec
t

la
rg

er
th

an
0.

5
in

di
ca

te
d

by
(+

+
)

or
(–

).
D

iff
er

en
tia

li
s

de
fin

ed
as

ea
rn

in
gs

fr
om

se
lf-

em
pl

oy
ed

m
in

us
w

ag
e

em
pl

oy
ed

.
a

U
ni

t
of

ob
se

rv
at

io
ns

ar
e

C
an

ad
ia

n
pr

ov
in

ce
s.

b
AT

R
di

ffe
re

nt
ia

la
nd

M
T

R
di

ffe
re

nt
ia

l,
de

fin
ed

as
ta

x
ra

te
se

lf-
em

pl
oy

m
en

t
m

in
us

ta
x

ra
te

w
ag

e
em

pl
oy

m
en

t.

90
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50-54 0.0404∗∗∗ 0.0134∗∗∗ 0.5213∗∗∗ 0.0394∗∗∗ 0.0136∗∗∗

(0.0029) (0.0017) (0.1683) (0.0030) (0.0017)
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(0.0033) (0.0018) (0.1880) (0.0034) (0.0018)
Lower voc. educ. 0.0006 0.0001

(0.0024) (0.0025)
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(0.0080) (0.0081)
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(0.0083) (0.0084)
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Table 3.A13: Occupational choice: full results - continued

(1) (2) (3) (4) (5)

Constant 0.0505∗∗∗ 0.0581∗∗∗ 0.0611∗∗∗ 0.0544∗∗∗

(0.0070) (0.0016) (0.0109) (0.0033)

Instruments no no no yes no
Fixed effects no yes yes no no
R-squared 0.0093 0.0105 0.0092
Observations 2,861,468 2,861,468 131,255 2,861,468 2,861,468
Individuals 495,421 19,892 495,421

Notes: The dependent variable is a 0/1 indicator of self-employment. The table shows
the outcomes for different model specifications. All results are based on linear probability
models, except for column (3) which is a logit model with fixed effects. The reference
group are single non-native men, aged 22–24 with elementary education and youngest child
aged 12–17. The number of observations is 2,861,468.
*** p<0.01, ** p<0.05, * p<0.10.
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CHAPTER 4
A Data-Driven Procedure to

Determine the Bunching Window:

An Application to the

Netherlands.∗

Abstract

We extend the bunching approach introduced by Saez (2010) by proposing

an intuitive, data-driven procedure to determine the bunching window. Our

method explicitly allows the bunching window to be asymmetric around the

threshold and to be more flexible. It also enhances the reproducibility of studies

implementing the bunching approach. In our application to identify taxpayers’

responsiveness to taxation for the Netherlands, we find clear evidence of

bunching behaviour at all three thresholds of the Dutch tax schedule with a

precise estimated elasticity of 0.023 at the upper threshold. We find much

larger estimates for women and self-employed individuals. We also identify

significant bunching behaviour for individuals in paid employment, which we

can mostly attribute to tax deductions that can be shifted between married
∗An early version of this chapter can be found in Dekker et al. (2016).
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tax filers. Since bunching is absent among single tax filers, we conclude that

real responses to taxation are modest.

JEL classification codes: H21, H24

Keywords: Bunching, Elasticity of Taxable Income, Optimal Bunching

Window
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4.1 Introduction

A central topic in public economics is the assessment of welfare losses caused by
behavioural responses to income taxation. Following the seminal paper by Feldstein
(1995), a large literature emerged where welfare losses are inferred from the elasticity
of taxable income (ETI).1 Notwithstanding the large variation in identification
strategies and data used in these studies, a common finding is that the elasticities
and thus the tax-induces welfare losses are modest. Recent studies hint at different
explanations for these modest estimates, such as optimisation frictions (Bastani and
Selin, 2014; Chetty et al., 2011), shifting of income over time (le Maire and Schjerning,
2013) or shifting across tax bases (Harju and Matikka, 2016). More fundamentally,
other papers claim that the structural parameter cannot be retrieved from these
estimates, because the ETI depends on the institutional framework, such as the
exact definition of taxable income (Slemrod, 1998; Saez et al., 2012b; Doerrenberg
et al., 2015).

A growing strand of the literature utilises the bunching method to obtain a
non-parametric estimate of the ETI (Saez, 2010; Chetty et al., 2011).2 This method
exploits the clustering behaviour of individuals at kinks in a non-linear tax system3

to identify the ETI by the number of individuals that adjust their income to stay
below the threshold of a tax bracket. Using the bunching method is attractive as
it builds on a sound theoretical foundation and is not susceptible to endogeneity
biases, a problem suffered by previous ETI literature (Saez, 2010; Gruber and Saez,
2002; Weber, 2014).

The aim of our study is twofold: First, we tackle the issue of finding an optimal
bunching window, which is necessary as individuals are not able to perfectly adjust
their taxable income to the tax threshold. The large number of robustness checks
in previous studies already hints at the uncertainty regarding the optimal choice of
the bunching window and the appropriate counterfactual model. However, using the
correct, potentially asymmetric bunching window is crucial for the unbiasedness of
the ETI as it does not only enter the estimation of the excess mass of individuals
around the threshold but also directly affects the estimation of the counterfactual
density following Chetty et al. (2011) that is needed to derive the elasticity. We
therefore propose a simple, data-driven procedure to determine the bunching window.
This improves on the visual inspection that determines the bunching window in the

1See Saez et al. (2012b) for a comprehensive overview.
2For an overview of the recent advances in the bunching literature see Kleven (2016).
3Kinks appear at thresholds in a tax schedule, where marginal tax rates jump up.
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previous literature. As a consequence, our method explicitly allows the bunching
window to be asymmetric around the threshold and to be more flexible. It also
enhances the reproducibility of studies implementing the bunching approach. Second,
we estimate the compensated elasticity of taxable income with respect to the net-
of-tax rate in the Netherlands using the refined bunching approach. We employ
a unique longitudinal data set containing exact declared taxable income and tax
deductions for a representative sample of the Dutch population (IPO data from 2003
to 2014). Information on taxable income and deductions is provided by the Dutch
tax authority and, therefore, free of measurement errors – something that is vital
to obtain reliable estimates with the bunching method. Since we observe the exact
taxable income, we do not need to rely on imputation techniques. The data also
contains covariates, such as gender and marital status as well as information on
self-employment, which enable us to analyse various sub-samples. In addition, we
are able to analyse the anatomy of responses using information on mortgage interest
deductions.
Our main findings are as follows. First, Monte Carlo simulations show our refinement
of the bunching method is robust to various changes in key parameters, such as
different binwidths, sample sizes, tax rate changes and degrees of optimisation
frictions. This consistency of the approach is a valuable addition to the literature
that has previously relied on visual inspection. Second, in our empirical application,
we estimate an ETI with respect to the net-of-tax rate of 0.023 at the highest tax
threshold, significant at the one-per-cent level. This result is in line with some of
the bunching literature, such as in Chetty et al. (2011), who find an elasticity below
0.02 for their full sample of Denmark, but differs from, for example, Bastani and
Selin (2014) who report an elasticity of only 0.004 for Swedish tax payers. Third, we
find significantly higher compensated ETIs for women and self-employed individuals.
However, contrary to most other studies, we are also able to identify a non-zero
elasticity for individuals in paid employment. Fourth, by analysing the anatomy
of response, we find that most employees reduce their taxable income by utilising
mortgage interest deductions. Further exploration reveals that this effect is driven
by married tax filers that have the possibility to shift these deductions between
them. Since bunching is absent among single tax filers who do not have this shifting
possibility, we conclude that income shifting drives the result and that real responses
(hours or investment decisions) to taxation are modest. Our descriptive finding that
hourly wages between bunchers and non-bunchers do not differ corroborates this
conclusion.
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The paper proceeds with Section 4.2, which introduces the bunching methodology as
well as our improvements. Subsequently, the institutional setting and the data are
presented in Sections 4.3 and 4.4, respectively. Section 4.5 presents our estimation
results. Section 4.6 provides the conclusions.

4.2 Methodology

4.2.1 Bunching

The bunching theory underlying the empirical applications starts with the notion that
individuals have preferences over consumption and leisure, and that discontinuities
in tax rates create kinks or notches in their budget sets. Although it was initially
developed in the field of taxation (Saez, 2010), it has been applied to other fields
as well (see Kleven (2016) for an overview). Since our application uses changes in
personal income tax rates, the theory is explained in terms of earnings responses to
taxation.

To test the prediction from microeconomic theory and to quantify the responses,
we follow the literature and identify the compensated ETI in the spirit of Feldstein
(1995), which is a summary statistic for all kinds of behavioural responses. This
central parameter is defined as the percentage change in taxable income z due to an
increase in the net-of-tax rate (1 − τ) of one percent:

e(z) = dz

z

/
d(1 − τ)
(1 − τ) . (4.1)

The introduction of a kink in the budget set of individuals induces bunching
behaviour within a certain income range, provided that preferences are convex
and smoothly distributed among the population. This will lead to a spike in the
density exactly at the kink, but due to adjustment costs and optimisation frictions,
a bunching window around the kink is observed more often in reality (Chetty et al.,
2011). Comparing the income density with a counterfactual scenario without a
kink, the excess mass of taxpayers can be used to determine the elasticity e(z). The
compensated ETI, identified locally at the threshold k, is then given by
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e(k) = b

k · log(1−τ1
1−τ2

) , (4.2)

where the net-of-tax rate changes by log(1−τ1
1−τ2

) per-cent.4 The relative excess
mass of taxpayers at the threshold k is given by b, which is the only parameter that
needs to be estimated. A value of b = 2 corresponds to twice more individuals being
at the threshold than would have been the case in the absence of any tax change. In
short, the main contribution of the bunching approach is that observed amount of
excess bunching is informative about the (compensated) earnings elasticity.

A major drawback of the bunching method is that it is sensitive to the choice
of bunching window (Adam et al., 2017a). A commonly used approach is that of
selecting the window by visual inspection, which makes it vulnerable as it is selected
at the researcher’s discretion. Recently published papers select the counterfactual
by trial-and-error and the model seems to be chosen ad libitum. Neither visual
inspection, nor this selection of the counterfactual model are optimal for efficiency,
reliability and reproducibility of the results.

4.2.2 Extension

Motivated by the drawbacks of the usual implementation of the bunching approach,
we extend the estimation procedure by relying on the data at hand rather than on
visual inspection to determine the bunching window. Removing the researcher’s
discretion in this matter is preferable in its own right, but we also argue that our
method produces more efficient estimates of the elasticity. The optimal situation
would be for the bunching window to comprise all the individuals who would adjust
their taxable income as a response to the tax change at the threshold and only
those. The bunching window should not be too small, for fear of omitting some
taxpayers that attempt to bunch at the kink, nor should it be too large, which would
bias the results by also including non-bunchers. The existing literature implements
symmetric bunching windows around the kink with varying sizes that are determined
by graphical inspection. We propose the use of a possibly asymmetric bunching
window with an endogenously determined size.5 One argument in favour of an

4It is identified if and only if the derivative of the counterfactual density function h0(z) with
respect to z is continuous in z ∀z.

5Using an optimal window renders robustness checks with different bunching windows obsolete.
To show the gain in efficiency, Figure 4.A3 of the Appendix depicts a comparison with two different
model specifications.
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asymmetric bunching window is that risk-averse individuals are expected to be more
likely to over-adjust their income to make sure they realise an income which is below
the threshold. Furthermore, recent empirical evidence shows that individuals have
difficulties in understanding the difference between average and marginal tax rates,
leading to suboptimal behaviour (Ito, 2014). These cognitive and psychological
components might lead to an asymmetric bunching window. A graphical intuition is
given in Figure 4.1 for the simple case of a linear counterfactual model.6 The figure
plots taxable income (relative to the threshold) against the number of individuals
within certain income bins. All subsequent binpoints around the threshold that have
a higher actual number of taxpayers than predicted (coloured in red) are then used
to determine the bunching window. In order to determine its optimal width, we
propose the following step-wise procedure:

1. Set an excluded region around the threshold.
2. Run a local regression through all data bins outside the excluded region and

predict the frequencies.
3. Compute a confidence interval around the prediction.

Figure 4.1: Data-driven Procedure to Determine the Bunching Window

Distance to the threshold
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Notes: This figure shows the bin midpoints as well as the fitted values of a
linear regression. The grey confidence band is calculated with the standard
errors of the point prediction. Here, five subsequent bin midpoints around
the threshold lie outside and therefore determine the relevant (asymmetric)
bunching window.

6For illustrative purposes, we depict a linear counterfactual model. In our empirical application,
the counterfactual is allowed to be a higher order polynomial model, determined by the minimum
BIC value.

99



e(k) = b

k · log(1−τ1
1−τ2

) , (4.2)

where the net-of-tax rate changes by log(1−τ1
1−τ2

) per-cent.4 The relative excess
mass of taxpayers at the threshold k is given by b, which is the only parameter that
needs to be estimated. A value of b = 2 corresponds to twice more individuals being
at the threshold than would have been the case in the absence of any tax change. In
short, the main contribution of the bunching approach is that observed amount of
excess bunching is informative about the (compensated) earnings elasticity.

A major drawback of the bunching method is that it is sensitive to the choice
of bunching window (Adam et al., 2017a). A commonly used approach is that of
selecting the window by visual inspection, which makes it vulnerable as it is selected
at the researcher’s discretion. Recently published papers select the counterfactual
by trial-and-error and the model seems to be chosen ad libitum. Neither visual
inspection, nor this selection of the counterfactual model are optimal for efficiency,
reliability and reproducibility of the results.

4.2.2 Extension

Motivated by the drawbacks of the usual implementation of the bunching approach,
we extend the estimation procedure by relying on the data at hand rather than on
visual inspection to determine the bunching window. Removing the researcher’s
discretion in this matter is preferable in its own right, but we also argue that our
method produces more efficient estimates of the elasticity. The optimal situation
would be for the bunching window to comprise all the individuals who would adjust
their taxable income as a response to the tax change at the threshold and only
those. The bunching window should not be too small, for fear of omitting some
taxpayers that attempt to bunch at the kink, nor should it be too large, which would
bias the results by also including non-bunchers. The existing literature implements
symmetric bunching windows around the kink with varying sizes that are determined
by graphical inspection. We propose the use of a possibly asymmetric bunching
window with an endogenously determined size.5 One argument in favour of an

4It is identified if and only if the derivative of the counterfactual density function h0(z) with
respect to z is continuous in z ∀z.

5Using an optimal window renders robustness checks with different bunching windows obsolete.
To show the gain in efficiency, Figure 4.A3 of the Appendix depicts a comparison with two different
model specifications.

98

asymmetric bunching window is that risk-averse individuals are expected to be more
likely to over-adjust their income to make sure they realise an income which is below
the threshold. Furthermore, recent empirical evidence shows that individuals have
difficulties in understanding the difference between average and marginal tax rates,
leading to suboptimal behaviour (Ito, 2014). These cognitive and psychological
components might lead to an asymmetric bunching window. A graphical intuition is
given in Figure 4.1 for the simple case of a linear counterfactual model.6 The figure
plots taxable income (relative to the threshold) against the number of individuals
within certain income bins. All subsequent binpoints around the threshold that have
a higher actual number of taxpayers than predicted (coloured in red) are then used
to determine the bunching window. In order to determine its optimal width, we
propose the following step-wise procedure:

1. Set an excluded region around the threshold.
2. Run a local regression through all data bins outside the excluded region and

predict the frequencies.
3. Compute a confidence interval around the prediction.

Figure 4.1: Data-driven Procedure to Determine the Bunching Window

Distance to the threshold

Fr
eq

ue
nc

y

0

Notes: This figure shows the bin midpoints as well as the fitted values of a
linear regression. The grey confidence band is calculated with the standard
errors of the point prediction. Here, five subsequent bin midpoints around
the threshold lie outside and therefore determine the relevant (asymmetric)
bunching window.

6For illustrative purposes, we depict a linear counterfactual model. In our empirical application,
the counterfactual is allowed to be a higher order polynomial model, determined by the minimum
BIC value.

99

4.2 Methodology



4 | A Data-Driven Procedure to Determine the Bunching Window

4. Subsequent bin midpoints outside the confidence interval comprise the bunching
window.

In general, the excluded region can be set arbitrarily; however, we propose to
iterate through different combinations of upper and lower bounds of the excluded
region. This hedges against concerns that the chosen excluded region could affect the
determination of the bunching window.7 The confidence band should be set using
standard significance levels, with higher levels tending to lead to a smaller bunching
window. In other words, the probability that we erroneously include non-bunchers
decreases. Depending on the setting and the data, this will lead to more conservative
estimates of the elasticity.

The bunching window is formally derived as follows: Let x− ∈ {−X, (−X +
1), . . . , 0} and x+ ∈ {0, 1, . . . , X} be the respective lower and upper bound of the
excluded region, where X represents the midpoint of an income bin. Furthermore,
define l(x−, x+) as the lower bound of the bunching window and u(x−, x+) as the
upper bound, given the excluded region from [x−, x+]. For every tuple (x−, x+), run
a local regression of polynomial order q:

ÑBW
j =

q∑
i=0

βiX
i
j + εj ∀ j /∈ [x−, x+]. (4.3)

Then predict the counterfactual values N̂BW
j :

N̂BW
j =

q∑
i=0

β̂iX
i
j ∀ j (4.4)

As a next step, calculate the upper value of the confidence interval CI+
j for a given

t-value using standard procedures. To determine whether there are more individuals
than predicted in an income bin j, subtract the CI+

j from the observed number of
taxpayers for each j:

Ej = Nj − CI+
j . (4.5)

A positive Ej means that the number of individuals in income bin j exceeds the
predicted number of individuals, as estimated by the polynomial regression. Put

7Our results indicate virtually no sensitivity of the bunching window to the size of the excluded
region. We start with an excluded region of 5000 euro with corresponds for example to 20 bins
with binsize 250 euro. For each of these bins the bunching window is derived resulting in 20*20
local regressions.
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differently, if all Ej are negative, no bunching is present in the respective sample.
Otherwise, the lower bound of the bunching window is given by:

l(x−, x+) = j∗
l + 1, where j∗

l = max{j ∈ Z− : Ej < 0} (4.6)

which is the smallest subsequent income bin j that still satisfies the condition Ej > 0.
Similarly, the upper bound is given by:

u(x−, x+) = j∗
u − 1, where j∗

u = min{j ∈ Z+ : Ej < 0} (4.7)

which is the largest subsequent income bin j that still satisfies the condition Ej > 0.
Following this procedure, different values are obtained for the lower and upper

bounds of the bunching window for each choice of the excluded region. Several
possibilities arise for which values of l(x−, x+) and u(x−, x+) to use as the limits
of the bunching window, but we advocate using the mode of all estimated values.
This ensures that, in most cases, the exact bounds of the bunching window will be
obtained.8 To estimate the ETI from Equation (4.2), the excess mass b is the only
parameter that needs to be estimated, as the other parameters are known policy
parameters. b is estimated in the following way:

b̂ = B̂∑u

l
N̂j

(u−l+1)

, (4.8)

with B̂ being the number of individuals within the bunching window. N̂j represents
the counterfactual number of individuals within an income bin j that are determined
by local polynomial regression of the form:

N̂j =
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i=0
βi · X i

j +
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s=l

γs · I[Xj = s] + εj. (4.9)

Next to the data driven procedure for the determination of the bunching window,
we rely on the Freedman-Diaconis rule to determine the optimal bin size in each
estimation. It states that the optimal binwidth is given by: 2 ·IQR(x) ·n 1

3 (Freedman
and Diaconis, 1981).9 Prior works have chosen a single binwidth for their analysis and
subsequently altered the binwidth in robustness checks to show that the estimates
are robust to the choice of the binwidth. The size of the optimal binwidth, however,
should depend on the number of observations around the threshold and therefore be
determined for each threshold separately. In addition, we use the BIC criterion to
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9IQR stands for interquartile range.
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4. Subsequent bin midpoints outside the confidence interval comprise the bunching
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7Our results indicate virtually no sensitivity of the bunching window to the size of the excluded
region. We start with an excluded region of 5000 euro with corresponds for example to 20 bins
with binsize 250 euro. For each of these bins the bunching window is derived resulting in 20*20
local regressions.
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4.2.3 Evaluation

Our preferred method of validation for the endogenous procedure to determine the
bunching window would be to replicate previous studies that detected the bunching
window by eyeballing. In the taxation literature, however, most bunching studies
rely on administrative datasets of personal taxable income, which are not freely
available to other researchers. For example, Danish micro data as used by Chetty
et al. (2011) can only be accessed through a Danish partner institution and the
restricted PSID files used by Saez (2010) significantly differ from the public use
files and are hard to obtain outside the US. Therefore, we assess the validity of
our endogenously determined bunching window by Monte Carlo simulations and
evaluate the performance for two predictions: how well the approach can recover
the true elasticities and how well it can identify the bunching individuals. Moreover,
we test the robustness of our approach by varying the key parameters of the model.
We especially examine the variations in binwidth, amount of frictions, sample size
and size of the tax change at the threshold. In a second exercise, we also vary the
threshold and compare our results to two standard approaches from the literature.

The baseline simulation consists of N = 1, 000, 000 observations drawn from a
triangular distribution.10 It has a threshold k at z = 50, 000, a binwidth of 100, and
a tax change of 10 percentage points.11 We run estimations for three true elasticities:
e = 0.02, e = 0.1 and e = 0.5. As the bunching literature tends to find small
elasticities, the paper only reports the detailed results for e = 0.02, although the
results for the larger elasticities are in line with e = 0.02.

A comparison of the income distribution exhibiting a kink with a counterfactual
scenario without a kink can be used to determine the elasticity (see Section 2.1).
Potential incomes z0 are used to calculate pre- and post-reform taxable incomes
z1 and z2 respectively, where z1 = z2 for all individuals who would be at or below
the kink, as they would not be affected by the new tax system.12 We identify all
individuals as bunchers that have their highest post-reform utility at income level k,
provided they had z1 > k. To model optimisation frictions, we introduce a random

10Because we draw from a triangular distribution, we know that the counterfactual model is
best approximated by a linear model

11More specifically, the change is from 42% to 52%, resembling the change at the top tax
threshold in the Netherlands.

12The choices of z1 and z2 come from maximising a quasi-linear utility function. The approach
is similar to the approach taken in the working paper version of Bastani and Selin (2014).
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component in the income of the bunching individuals, described by ε ∼ N(0, 142.3)
in our baseline specification.13

Table 4.1 shows the results of our Monte Carlo simulations. The columns present
the difference between the true and simulated elasticity as well as the ratio of
identified bunchers to actual bunchers, which resembles an estimation error. Each
row represents a different specification. In the baseline setting, the estimated
elasticities have a mean very close to the true elasticity of e = 0.02. At the same
time, we are able to identify 98.92% of the bunchers using our data-driven procedure.
To assess the robustness of our approach we change the size of key parameters.

Throughout the bunching literature, various binwidths are implemented. Many
studies choose an ad-hoc binwidth and only alter the binwidth in robustness checks.
In practice, limited sensitivity to changes in the binwidth is observed (Chetty et al.,
2011; Bastani and Selin, 2014). The results in Table 4.1 show no significant changes
regarding the estimated elasticities. In theory however, there is a trade-off between
the smoothness of the estimated density (larger binwidth) and the ability to pick
up changes in the density (smaller binwidth) which depends on the number of
observations around the threshold. Furthermore, a greater binwidth would improve
the identification of the number of bunchers by up to almost 100 %, but the number of
individuals wrongly assumed as bunching would also rise with an increased binwidth
(bias-efficiency trade off). We believe researchers should apply the optimal binwidth
method next to an ad-hoc choice of the binwidth.

Next to the binwidth, the variance that represents optimisation frictions could
affect the performance of our data-driven procedure. Indeed, increasing the variance
term in the randomised component has a severely negative effect on the performance
of the bunching estimator. The bias increase to around −0.007 which is far off
the true elasticity and are only able to identify 59.65% of the bunching taxpayers.
A potential driver behind this could be the choice of confidence interval. A high
confidence interval should provide a narrow bunching window. But because the
optimisation frictions are so high, we would expect a much wider range of the
bunching window as well as a flatter area of excess mass around the kink point.
Therefore, for the third specification, we use a t-value of 1 instead of 1.96. The results
improve significantly, and our procedure is able to identify 96.22% of all bunching
individuals when the variance term is 300. In light of this, researchers should take the

13The variance component comes from the working paper version of Bastani and Selin (2014)
and is adjusted for Euro values. It is a function of working hours and the average wage. To check
for sensitivity, it is altered in a later specification.
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Table 4.1: Monte-Carlo Simulations for e = 0.02

Bias Ratio
Mean Std. Dev. Mean Std. Dev.

Baseline -0.0001 0.0003 0.9892 0.0038

Binwidth
200 0 0.0004 0.9905 0.1085
400 0.0003 0.0004 0.99998 0.00003

Variance (t=1.96)
100 0.0014 0.0006 0.9876 0.0017
300 -0.0067 0.0005 0.5956 0.0069

Variance (t=1)
100 0 0.0007 0.9917 0.0043
300 -0.0005 0.0011 0.9622 0.0189

Observations
550, 000 -0.0006 0.0011 0.9606 0.0233
2, 050, 000 -0.0002 0.0005 0.9867 0.0066

Tax Change
42% − 48% -0.0008 0.0013 0.9466 0.0231
42% − 60% -0.0002 0.0004 0.9887 0.0039

Notes: This table shows the results from the Monte Carlo simulations
running 600 repetitions. The baseline consists of binwidth 100, variance
142.3, observations 1,000,000 and tax change 42%-52%. All specifications
use a t-value of 1.96, except the third, which uses a t-value of 1. Note that a
bias of zero indicates that the bias is less than 1/10000.

104

anticipated amount of optimisation frictions into account when setting the t-value
for the confidence interval. For example, a more complex or dynamic tax system
should lead to more optimisation frictions.

Because of its non-parametric nature, the bunching estimator relies on a large
sample size. We test the impact of different sample sizes on the efficiency of our
estimation procedure. As expected, we find that an increased sample size increases
efficiency, although the gains asymptotically decrease to zero. This is in line with
earlier findings, but our approach is also able to estimate the true elasticity in smaller
samples with little bias. In addition to the sample size, the size of the tax change
might also influence the estimation of the ETI. As larger tax rate changes have more
severe consequences for individuals, we should observe more precise bunching with
greater tax rate differences, as the costs of adjusting taxable income are increasingly
outweighed by the benefits (Chetty et al., 2011). The true elasticity can be identified
more precisely by increasing the size of the difference between the two marginal tax
rates, which confirms the results by Bastani and Selin (2014) and Chetty (2012) that
larger jumps in the marginal tax rate are more informative of the true ETI.

All of the above variations have been made using a linear counterfactual and a
threshold of 50, 000 euro. In a second step, we model a more realistic, log-normal
income distribution to ensure that the results do not hinge on the location of the
threshold within the income distribution, which at k = 50, 000 is in the descending
part. We rerun the simulation for different thresholds, namely k = 10, 000, k = 20, 000
and k = 40, 000, which are in the ascending, flat and descending part of the income
distribution, respectively (see Figure 4.A1 of the Appendix). The bias at the lower
threshold of 10, 000 is larger than in the baseline (−0.0021), but outperforms a
small as well as a large symmetric bunching window on the basis of the root mean
squared error (RMSE).14 The results at the middle and upper threshold are very
close to the baseline results and suggest that the endogenous procedure to determine
the bunching window is robust to the location of the threshold. Again, the RMSE
suggests that the endogenous detection of the bunching window delivers the best
results.

14Small is defined as going from three binpoints below the threshold to three binpoints above,
whilst large covers seven binpoints below and above the threshold.
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4.3 Institutional background

The Dutch tax system is almost fully individualised and tax liabilities mainly depend
on individual worldwide income. However, there are a few exceptions, two of which
are relevant for our analysis. The first exception is that of means-tested subsidies,
such as on health tax, child care and rent, which are all based on taxable household
income. The second is that personal tax-favoured expenditures are transferable
between partners, thus reducing taxable income. This last possibility is attractive
under a progressive tax schedule such as that of the Dutch tax on labour income.15

Since 2001, income is treated in three different ”boxes” dependent on its source,
each with its own taxable income concept and tax schedule. In Box 1, income from
profits, employment and home ownership is taxed. This includes wages, pensions
and social transfers. Box 2 consists of income from substantial shareholding such
as dividends and capital gains. Any other income from savings and investments
is taxed in Box 3. Income in Box 1 is taxed at progressive rates that jump up at
certain thresholds and thus create kinks in the tax schedule, whereas income in Box
2 and Box 3 is subject to a flat tax, that, in 2014, was 25% and 30% respectively.16

For our analysis, we exploit the kinks in the Box 1 tax schedule for identification.
It is furthermore worth noting that income losses in one box cannot be used to
counterbalance taxable income in one of the others.

Income in Box 1, minus personal deductions, is taxed at progressive tax rates. It
is important to note that the tax rates in the first and second tax bracket also include
a social security contribution of around 31% for old-age pensions and exceptional
medical expenses. Figure 4.2 provides an overview of the Dutch tax schedule in 2014.
The marginal tax rate is represented by the solid line. In 2014, there is an increase
in the marginal tax rate of 8 percentage-points at the first threshold. The social
security contribution in the third tax bracket is compensated by an equal rise in tax
rate in the second tax bracket, implying that marginal tax rates in the second and
third brackets are exactly the same. However, there is a large jump in the marginal
tax rate, from 42% to 52%, in the last bracket.

15From a labour supply perspective, a third exception is also relevant. A non-working spouse
can transfer the lump-sum tax credit to his or her partner. The moment this spouse starts working,
their income will be taxed starting at the marginal tax rate. This, however, is not the focus of our
study.

16We are aware of the possibility of moving income between the boxes, which could be especially
pronounced for self-employed individuals. For information on the importance of shifting between
tax bases see Harju and Matikka (2016). Because of data limitations, we are unable to extend our
analysis in that way.
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Figure 4.2: Tax Schedule of 2014, Box 1
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Notes: The figure shows marginal tax rates for the year 2014. At
each threshold, denoted by the dashed lines, the marginal tax rate
jumps up, except for the second threshold, where the tax rate and the
social security contributions in the lower bracket equal the marginal
tax rate in the higher bracket.

While the upper two tax rates stayed constant over the whole sample period, there
exists some variation over time for the lower two tax rates. Figure 4.A2 graphically
illustrates the development of each marginal tax rate over time, again adding the
social security contributions for the lower two tax brackets. Due to the stability of
the two upper tax rates, this large jump of 10 percentage-points was existent in all
years since 2001. Finally, is worth noting that for the considered time period, the
income thresholds were adjusted upwards to account for inflation and to avoid the
phenomenon of “cold progression” (see Table 4.A1 in the Appendix).17

To assess the welfare losses due to taxation and better understand how individuals
adjust their taxable income, it is essential to know the exact definition of taxable
income. An overview of the computation of taxable income in the Netherlands is
given in Table 4.2. One important channel of adjusting taxable income is legal
tax avoidance by utilising deductions (Chetty et al., 2011). In our setting, these
deduction possibilities include alimonies paid, charitable givings, health expenditures
or mortgage interest deductions.18 In the Netherlands, the mortgage interest
deduction is quite high and common among house-owners. More importantly, all of
these deductions can be shifted between partners.

17Given the specific values of the thresholds, which are never a multiple of one hundred, we are
less concerned with round number bunching (Kleven and Waseem, 2013).

18These are (at least in parts) common in other countries like Great Britain or Germany.

107



4.3 Institutional background

The Dutch tax system is almost fully individualised and tax liabilities mainly depend
on individual worldwide income. However, there are a few exceptions, two of which
are relevant for our analysis. The first exception is that of means-tested subsidies,
such as on health tax, child care and rent, which are all based on taxable household
income. The second is that personal tax-favoured expenditures are transferable
between partners, thus reducing taxable income. This last possibility is attractive
under a progressive tax schedule such as that of the Dutch tax on labour income.15

Since 2001, income is treated in three different ”boxes” dependent on its source,
each with its own taxable income concept and tax schedule. In Box 1, income from
profits, employment and home ownership is taxed. This includes wages, pensions
and social transfers. Box 2 consists of income from substantial shareholding such
as dividends and capital gains. Any other income from savings and investments
is taxed in Box 3. Income in Box 1 is taxed at progressive rates that jump up at
certain thresholds and thus create kinks in the tax schedule, whereas income in Box
2 and Box 3 is subject to a flat tax, that, in 2014, was 25% and 30% respectively.16

For our analysis, we exploit the kinks in the Box 1 tax schedule for identification.
It is furthermore worth noting that income losses in one box cannot be used to
counterbalance taxable income in one of the others.

Income in Box 1, minus personal deductions, is taxed at progressive tax rates. It
is important to note that the tax rates in the first and second tax bracket also include
a social security contribution of around 31% for old-age pensions and exceptional
medical expenses. Figure 4.2 provides an overview of the Dutch tax schedule in 2014.
The marginal tax rate is represented by the solid line. In 2014, there is an increase
in the marginal tax rate of 8 percentage-points at the first threshold. The social
security contribution in the third tax bracket is compensated by an equal rise in tax
rate in the second tax bracket, implying that marginal tax rates in the second and
third brackets are exactly the same. However, there is a large jump in the marginal
tax rate, from 42% to 52%, in the last bracket.

15From a labour supply perspective, a third exception is also relevant. A non-working spouse
can transfer the lump-sum tax credit to his or her partner. The moment this spouse starts working,
their income will be taxed starting at the marginal tax rate. This, however, is not the focus of our
study.

16We are aware of the possibility of moving income between the boxes, which could be especially
pronounced for self-employed individuals. For information on the importance of shifting between
tax bases see Harju and Matikka (2016). Because of data limitations, we are unable to extend our
analysis in that way.

106

Figure 4.2: Tax Schedule of 2014, Box 1

Taxable Income (in AC)

M
T

R

19, 645 33, 363 56, 531

10%

20%

30%

40%

50%

Notes: The figure shows marginal tax rates for the year 2014. At
each threshold, denoted by the dashed lines, the marginal tax rate
jumps up, except for the second threshold, where the tax rate and the
social security contributions in the lower bracket equal the marginal
tax rate in the higher bracket.

While the upper two tax rates stayed constant over the whole sample period, there
exists some variation over time for the lower two tax rates. Figure 4.A2 graphically
illustrates the development of each marginal tax rate over time, again adding the
social security contributions for the lower two tax brackets. Due to the stability of
the two upper tax rates, this large jump of 10 percentage-points was existent in all
years since 2001. Finally, is worth noting that for the considered time period, the
income thresholds were adjusted upwards to account for inflation and to avoid the
phenomenon of “cold progression” (see Table 4.A1 in the Appendix).17

To assess the welfare losses due to taxation and better understand how individuals
adjust their taxable income, it is essential to know the exact definition of taxable
income. An overview of the computation of taxable income in the Netherlands is
given in Table 4.2. One important channel of adjusting taxable income is legal
tax avoidance by utilising deductions (Chetty et al., 2011). In our setting, these
deduction possibilities include alimonies paid, charitable givings, health expenditures
or mortgage interest deductions.18 In the Netherlands, the mortgage interest
deduction is quite high and common among house-owners. More importantly, all of
these deductions can be shifted between partners.

17Given the specific values of the thresholds, which are never a multiple of one hundred, we are
less concerned with round number bunching (Kleven and Waseem, 2013).

18These are (at least in parts) common in other countries like Great Britain or Germany.
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Table 4.2: Definition Taxable Income Box 1

Gross Wage

– Pension fund and unemployment insurance contributions employee
+ Health insurance contribution employer

= Taxable Labour Income

+ Income from housing
+ Freelance earnings
– Alimony/maintenance paid
– Charity donations
– Mortgage interest deductions
– Health expenses deduction
– Other personal deductables

= Taxable Income Box 1

Notes: This table shows the computation of Box 1 taxable income.
Gross wage includes pension benefits and received social transfers.

Finally, important for any analysis looking on bunching is the exact tax payment
procedure which has an influence on the technical possibilities to avoid or evade
taxes. Three things are worth noting here. First, it should be emphasised that for
people in paid employment, their employer withholds income tax from the income
taxed under Box 1, which can be seen as a prepayment credited against the final tax
amount payable at the end of the year. This “third-party reporting” is important
for the interpretation of the results as it makes systematic tax evasion – one way of
adjusting taxable income – more difficult (Kleven et al., 2011). Final income taxes
are determined after the end of the fiscal year, when tax deductions and income
from other sources are all taken into account.19 Second, an important distinction is
single filing or joint filing of tax returns. Even though the Dutch tax system is rather
individualised, married couples file their returns jointly. In addition, cohabiting
couples are also allowed to jointly file their tax return, provided they have lived
together for more than six months. Third, taxes can be filed digitally (computer-
assisted) or on paper. The share of digital filers has increased dramatically from
about 30 percent in 2003 to almost 95 percent in 2015. Digital filing of tax returns
is not only helpful when deducting certain personal expenditures, but also facilitates
the optimal shifting of income between partners. The exact threshold becomes more
salient and enables people to locate at the threshold.

19The tax thresholds in the Netherlands are known before the start of each fiscal year, as these
are published together with the governmental budget which is presented each year, on the third
Tuesday of September (Prinsjesdag).
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In sum, the Dutch tax system can induce bunching behaviour because of a
combination of three things: 1) partners can move deductions between them and this
is most attractive in the highest income tax bracket; 2) mortgage interest deductions
are quite large; 3) the digital filing of tax returns clearly reveals tax thresholds as
well as the related benefits of shifting certain deductions. As is shown below, these
specific features of the Dutch tax system result in sharp bunching.

4.4 Data

The data used in this study is the Income Panel Data (IPO) provided by Statistics
Netherlands. This longitudinal data set covers the period from 2001 to 2014. It
contains administrative data on all possible sources of income, on an individual
level, as well as a very detailed account of possible deductions from the tax base.
The panel is updated with new information on marital status and include other,
randomly selected individuals in every period to account for people who are no
longer observable. Most importantly for this study, Statistics Netherlands provides
the information on relevant taxable income for Box 1 (see Table 4.2). The taxable
income variable is obtained from the tax department, representing the exact taxable
income per individual. This circumvents the problem of measurement error, which is
vital for analyses that use the bunching method. As our income measure includes
all tax deductions, we do not have to rely on tax simulators that are used in other
studies (Gruber and Saez, 2002; Chetty et al., 2011) to determine the tax liabilities,
thus mitigating bias that could stem from this exercise.

In addition to the information on taxable income and deductions, the dataset
also includes demographic characteristics, which we exploit to study heterogeneity
in the bunching behaviour of different socio-economic groups. We provide separate
estimates for self-employed individuals, who theoretically would be more prone to
bunching because of the lower costs and greater possibilities of adjusting their taxable
income. Furthermore, we distinguish people according to gender and filing status.
Our estimation sample is restricted as follows: We exclude students as well as all
people receiving governmental benefit payments, as most of them receive similar
amounts, thus creating an artificial mass point. Because the tax is different for
individuals aged 65 and over, we also exclude them from our estimation, as well as
those below the age of 18. We omit the years 2001 and 2002 to avoid the inclusion of
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any after effects of the 2001 major Dutch tax reform.20 Furthermore, we only retain
individuals with a positive reported taxable income. The pooled sample consists
of N = 1, 219, 572 individuals, which is roughly 1% of the Dutch population per
year. The sample is evenly balanced with respect to gender (55% male) and married
individuals (65%). Furthermore, the sample contains 14% self-employed individuals,
including CEO’s, who would be in a position to decide on their own salary and are
able to adjust it.

4.5 Results

4.5.1 Bunching evidence

Figure 4.3 gives a first glance at the bunching behaviour. It displays the income
distribution for the most recent year of our sample where the data is collapsed into
income bins of 200 euros. The income thresholds of 2014 are indicated by vertical
lines. Clear bunching behaviour can be seen at the first and third threshold. Note
that there is no change in the marginal tax rate at the second threshold in 2014 and
so there should be no incentive to adjust taxable income.

We start out with the upper threshold, where the change in the marginal tax rate
is largest with 10 percentage-points (23.81%). Here, the incentive to bunch is most
pronounced. Figure 4.4 reports the results for our pooled sample from 2003 to 2014
showing the number of observations per bin, relative to the threshold value. For the
pooled years, our method to endogenously determine the bunching window provides
an asymmetric bunching window ranging from -483 to +207 euros. We implement a
95% confidence interval for determining the bunching window throughout this study.21

In addition, the BIC criterion suggests a 7th order polynomial counterfactual model
for the upper threshold. In order to calculate an elasticity according to Equation
(4.2), a weighted average threshold value is used (54, 163 euros). The weights are
constructed by the number of taxpayers within the bunching window in each year.
Standard errors are calculated using bootstrapping techniques.

We observe sharp bunching at the third threshold and estimate an excess mass
of b = 1.67, which corresponds to 1.67 times more individuals being at the threshold

20The tax reform substantially changed the thresholds and marginal tax rates and introduced
the system of income boxes.

21We also tested a smaller confidence level, i.e. a one-standard deviation increase, which
corresponds to a 68% confidence interval. The results are slightly larger but less precisely estimated.
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Figure 4.3: Income Distribution in 2014
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Notes: This figure shows the sample distribution of income below
80,000 AC in the Netherlands for 2014. The data is collapsed into
200-euro bins. The vertical lines represent the first, second and third
threshold of the Dutch tax system respectively.

than would have been in the absence of any change in the marginal tax rate. The
estimated excess mass translates into an ETI of 0.023, which is statistically significant
at all usual significance levels. Quantitatively, a 10% decrease in the net-of-tax rate
would induce a 0.23% reduction in taxable income. From an economic point of view,
the tax response at this threshold is small, but is in line with the findings of the
bunching literature for similar tax increases.

We compare our data-driven procedure to determine the bunching window with
the estimates of using two different, symmetric bunching windows, to assess whether
our procedure provides an improvement. Figure 4.A3 reports the results using a
large bunching window from −750 euro to +750 euro and a small bunching window
from −350 euro to +350 euro. Compared to Figure 4.4, both the large as well a the
small window delivers smaller ETIs combined with larger standard errors.

Finally, we estimate the excess mass for taxpayers and the ETI at the third
threshold for all years separately. This eases any concerns about using a weighted
average threshold in the pooled sample and hedges against possible bias stemming
from observing individuals multiple times. The results are provided in the Appendix
(Figures 4.A5 and 4.A6). One striking observation is that the bunching behaviour
of individuals is increasing and becoming more precise over time. We ascribe this

111



any after effects of the 2001 major Dutch tax reform.20 Furthermore, we only retain
individuals with a positive reported taxable income. The pooled sample consists
of N = 1, 219, 572 individuals, which is roughly 1% of the Dutch population per
year. The sample is evenly balanced with respect to gender (55% male) and married
individuals (65%). Furthermore, the sample contains 14% self-employed individuals,
including CEO’s, who would be in a position to decide on their own salary and are
able to adjust it.

4.5 Results

4.5.1 Bunching evidence

Figure 4.3 gives a first glance at the bunching behaviour. It displays the income
distribution for the most recent year of our sample where the data is collapsed into
income bins of 200 euros. The income thresholds of 2014 are indicated by vertical
lines. Clear bunching behaviour can be seen at the first and third threshold. Note
that there is no change in the marginal tax rate at the second threshold in 2014 and
so there should be no incentive to adjust taxable income.

We start out with the upper threshold, where the change in the marginal tax rate
is largest with 10 percentage-points (23.81%). Here, the incentive to bunch is most
pronounced. Figure 4.4 reports the results for our pooled sample from 2003 to 2014
showing the number of observations per bin, relative to the threshold value. For the
pooled years, our method to endogenously determine the bunching window provides
an asymmetric bunching window ranging from -483 to +207 euros. We implement a
95% confidence interval for determining the bunching window throughout this study.21

In addition, the BIC criterion suggests a 7th order polynomial counterfactual model
for the upper threshold. In order to calculate an elasticity according to Equation
(4.2), a weighted average threshold value is used (54, 163 euros). The weights are
constructed by the number of taxpayers within the bunching window in each year.
Standard errors are calculated using bootstrapping techniques.

We observe sharp bunching at the third threshold and estimate an excess mass
of b = 1.67, which corresponds to 1.67 times more individuals being at the threshold

20The tax reform substantially changed the thresholds and marginal tax rates and introduced
the system of income boxes.

21We also tested a smaller confidence level, i.e. a one-standard deviation increase, which
corresponds to a 68% confidence interval. The results are slightly larger but less precisely estimated.

110

Figure 4.3: Income Distribution in 2014

0
20

0
40

0
60

0
80

0
10

00
Fr

eq
ue

nc
y

0 20000 60000 8000040000
Taxable Income Box 1

Notes: This figure shows the sample distribution of income below
80,000 AC in the Netherlands for 2014. The data is collapsed into
200-euro bins. The vertical lines represent the first, second and third
threshold of the Dutch tax system respectively.

than would have been in the absence of any change in the marginal tax rate. The
estimated excess mass translates into an ETI of 0.023, which is statistically significant
at all usual significance levels. Quantitatively, a 10% decrease in the net-of-tax rate
would induce a 0.23% reduction in taxable income. From an economic point of view,
the tax response at this threshold is small, but is in line with the findings of the
bunching literature for similar tax increases.

We compare our data-driven procedure to determine the bunching window with
the estimates of using two different, symmetric bunching windows, to assess whether
our procedure provides an improvement. Figure 4.A3 reports the results using a
large bunching window from −750 euro to +750 euro and a small bunching window
from −350 euro to +350 euro. Compared to Figure 4.4, both the large as well a the
small window delivers smaller ETIs combined with larger standard errors.

Finally, we estimate the excess mass for taxpayers and the ETI at the third
threshold for all years separately. This eases any concerns about using a weighted
average threshold in the pooled sample and hedges against possible bias stemming
from observing individuals multiple times. The results are provided in the Appendix
(Figures 4.A5 and 4.A6). One striking observation is that the bunching behaviour
of individuals is increasing and becoming more precise over time. We ascribe this

111

4.5 Results



4 | A Data-Driven Procedure to Determine the Bunching Window

Figure 4.4: Bunching at the Third Threshold - Pooled Sample

50
0

10
00

15
00

20
00

25
00

Fr
eq

ue
nc

y

-5000 0 5000
Distance Third Threshold

b: 1.6702      b_se: 0.0965      e: 0.0225      q: 7      binwidth: 138
Pooled Sample - Third Threshold

Notes: In this figure, bin counts are plotted relative to the third
threshold for the pooled sample from 2003 to 2014. The bunching
window is between -483 and +207 euros and the counterfactual model
is a 7th order polynomial.

to learning effects, as taxpayers became more familiar with the tax system that
fundamentally changed in 2001. For the year 2003 we still observe delayed effects
from the major tax reform of 2001 and, therefore, the bunching behaviour is fuzzy
and small. It then increases in the subsequent years until the elasticity reaches a level
of around 0.025. Another explanation for this increase in the amount and precision
of bunching could be the emergence of digital filing of tax returns, which made the
threshold more salient to the general public.

A case could be made for bunching at the other thresholds of the Dutch tax
system as well, albeit that the change in the net-of-tax rate is much smaller and
therefore, we would expect less reaction. Figure 4.5 shows the results for the pooled
sample for the first and second threshold, respectively. Surprisingly, we observe clear
bunching behaviour of individuals at both thresholds.

At the first threshold, the income levels are quite low, which might suggest that
individuals are more dependent on their income and should therefore show little
real responses to a change in the marginal tax rate. However, the estimate for the
ETI is about four times higher when compared to the third threshold (eth1 = 0.086
vs. eth3 = 0.023). Note that exact estimates for the ETI at both thresholds cannot
be depicted, because we have changing tax differences over time, in addition to the
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Figure 4.5: Bunching at the First and Second Threshold - Pooled Sample
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Notes: The figures show bunching at the first and second thresholds
for the pooled sample from 2003 to 2014. The bunching window is
between -297.5 and +2422.5 euros for the first threshold and between
-782 and +690 euros for the second threshold. The counterfactual
model is a 3rd order polynomial in both cases.

changing threshold values. To calculate the ETI for these two thresholds, we used
a weighted average tax change on top of the weighted average threshold. However,
taking the average of the single-year ETI estimates as a sensitivity check delivers
similar results: an elasticity of 0.085 at the first threshold. Contrary to our hypothesis,
individuals with an income around the lower threshold seem to be more engaged
in all kinds of tax-optimizing behaviour in order to relocate at the threshold. In
addition, the bunching behaviour is less precise and there is slightly more mass to
the right of the threshold suggesting that individuals are either less informed or less
able to accurately adjust their income.

From an economic perspective, the second thresholds might be of special interest
for two reasons. First, the total change in the net-of-tax rate (tax rate plus
social security contributions) is comparably small, with 3.35 percentage points
as a maximum in 2003. The gain of manipulating taxable income thus may not be
larger than potential adjustment costs, which would lead to less bunching. Second,
the jump in marginal tax rates vanished in some years due to the adjustments of
the tax rate in tax bracket 2.22 Especially in these years, there is no incentive to
bunch at the respective threshold. Despite these small incentives, the right graph of
Figure 4.5 clearly shows that there is bunching behaviour at the second threshold.
For the pooled sample, the estimated ETI amounts to 0.212 and is much higher
compared to the other thresholds. This can be partly attributed to the small tax
changes (frequently below 1 percentage point) that are used to derive the ETI. As

22This phenomenon occurred in 2009, 2013 and 2014, respectively.
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expected, the result is largely driven by early periods of the sample, where the jump
in the marginal tax rate was still noticeable. Also, there is no bunching evidence in
the years where the change in marginal tax rates is exactly zero. Figure 4.A4 shows,
for example, the results for the years 2008 and 2009, with 2009 being the first year
where there was no jump at the second threshold. In 2008, we could still observe a
small excess mass of 0.29, but in 2009, where the incentive to adjust taxable income
vanished, we estimate a negative excess mass of merely -0.04, which is statistically
insignificant.23 For the year 2010, we are again able to identify a small excess mass
of 0.18, which is significant at the 5-per-cent level. We believe that in accordance
to the overestimation of small probabilities known from the behavioural economics
literature (Kahneman and Tversky, 1979), individuals overestimate benefits from
small changes in the net-of-tax rate and subsequently adjust their taxable income
even though the economic gain is minimal.

Comparing the estimates from the first, second and third threshold, we conclude
that the behavioural responses to taxation are heterogeneous and depend on the
location of taxable income within the income distribution. This is an aspect that
deserves a more thorough discussion in the future, although it is beyond the scope
of this paper to shed further light on this matter.

4.5.2 Subgroup analysis

To analyse if our results are driven by sub-groups, we split the sample according to
gender, employment status and filing status. The bunching literature has shown
that women tend to react more sensitive than men to changes in the net-of-tax
rate. To investigate this in our setting, we split the sample according to gender and
rerun the analyses for all thresholds. The results are shown in Figure 4.A7. At all
thresholds, the ETI is larger for women than for men, although the difference at the
first threshold is relatively small. Here, the number of women exceeds the number
of men at the threshold, but at the second and especially the third threshold, the
number of men is substantially higher than the number of women. This indicates
that the ETI at the third threshold in the pooled sample is predominantly driven by
males. Given that there are roughly three times as many men than women around
the third threshold, the ETI here in the pooled sample can also be described by the
weighted sum of the elasticities of men and women, i.e. (3 · emen + ewomen)/4 = 0.023.

23Note that because the tax change is zero in 2009, we cannot compute a value for the ETI and
therefore argue via the excess mass.
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We then split the sample by employment status. Self-employed individuals have
better possibilities to adjust their taxable income and are therefore more prone
to bunching. The results, shown in Figure 4.A8, confirm this hypothesis for all
thresholds. At the upper threshold, the ETI for self-employed is 0.042, which is
about twice the size of the estimate in the full sample. In contrast to findings in
many other studies, we also find a significant elasticity for wage earners (e = 0.017);
therefore the baseline result is not purely driven by self-employed individuals and a
similar weighting exercise as before can be implemented here to obtain the ETI of
the full sample.

One explanation for the significant bunching behaviour of employed individuals
could be that of trade unions jointly setting wage levels for groups of individuals.
Collective wage bargaining is very common in the Netherlands. Both agreements
at national level and industry or company-wide agreements are made. First, at the
national level, representatives of employers and employees advice on wage mutations.
Then, negotiations take place at the industry-level where this advice is taken into
account. Specific for the Dutch wage setting is that these agreements are extended by
Law to non-unionized employees within a firm and to all employers in that industry
by the Minister of Employment and Social Affairs. In addition to company-wide
agreements, many large-scale companies have their own agreements and as such
are not subject to the industry-wide agreements. Even though union membership
is declining in the Netherlands as in other countries, the extension prevents the
coverage rate from falling. The observed bunching for wage earners might also be
an indication of collusion between employers and employees and of contracts being
specifically designed to achieve a taxable income at the threshold (Chetty et al.,
2011). In the Netherlands, employers and employees have the possibility to decide
upon wage changes at the individual level. However, the degree of flexibility depends
on the wage system. A majority of Dutch employees’ wage payments are based on
an industry-wide or company-wide wage schedule that resembles a staircase with
fixed starting salaries and upper ceilings and fixed wage increments for each step
in between (Deelen and Euwals, 2014). On top of this general increases, employees
and employers can decide on performance-related pay, which are at the heart of the
individual wage differences.

Finally, we split the sample by filing status.24 Married filers have the possibility
to shift deductions between them, an option that is not available to single filers. If

24Married tax filers include both cohabiting unmarried couples who can choose to file tax return
together as well as married couples. In the Netherlands, married and cohabiting couples receive
equal fiscal treatment.
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expected, the result is largely driven by early periods of the sample, where the jump
in the marginal tax rate was still noticeable. Also, there is no bunching evidence in
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23Note that because the tax change is zero in 2009, we cannot compute a value for the ETI and
therefore argue via the excess mass.
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We then split the sample by employment status. Self-employed individuals have
better possibilities to adjust their taxable income and are therefore more prone
to bunching. The results, shown in Figure 4.A8, confirm this hypothesis for all
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in between (Deelen and Euwals, 2014). On top of this general increases, employees
and employers can decide on performance-related pay, which are at the heart of the
individual wage differences.
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to shift deductions between them, an option that is not available to single filers. If
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Figure 4.6: Subsamples by Filing Status
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Notes: The figures show bunching behaviour by filing status for all
thresholds. Married filers include both cohabiting unmarried tax filers
as well as married tax filers, both groups can file their tax return
together. Single filers lack this possibility. Given the smaller number
of single filers, a smaller scale had to be used at higher thresholds.
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individuals exploit the shifting of deductions as a main channel to adjust taxable
income, we would expect to see no spike for single filers, whilst the estimates of the
ETI for the joint filers should be close to the estimates from the pooled sample. The
results shown in Figure 4.6 support this hypothesis. On the right, we can see no
bunching behaviour of single filers at any threshold, whilst for individuals that have
the possibility to jointly file their tax returns, we clearly see bunching behaviour.
The elasticity estimates are also similar to the estimates from the full sample, at the
first threshold 0.097 compared to 0.086 and at the third threshold, the ETI is 0.026
compared to 0.023 in the full sample. At the second threshold, the deviation is more
substantial (0.143 compared to 0.212), which could be driven by the relatively large
number of single filers located around the second threshold. The results indicate
that the shifting of deductions plays a crucial role in adjusting taxable income and
this relationship is examined more thoroughly in the following subsection.

4.5.3 Anatomy of response

The channels through which individuals bunch at the thresholds in a tax system are
manifold. A recent study by Doerrenberg et al. (2015) shows the importance of tax
deductions for welfare analyses with the ETI. As pointed out by Slemrod (1996),
one way to reveal the channel that drives bunching is to look at the “anatomy of the
behavioural response” (Saez et al., 2012b). Due to the high presence of mortgage
interest deductions in the Netherlands, it is interesting to examine this special kind
of deduction, which can only be claimed for one, usually the main mortgage. In
total, mortgage interest deductions are by far the biggest deduction claimed in the
Netherlands with AC 9.9 billion in 2015, as reported by the Ministry of Finance.25 It
can be claimed by single filers as well as by joint filers. We analyse the anatomy of
response of wage earners for 2011 for which year we have additional information on
the shifting behaviour. Interestingly, almost 88% of all wage-earners in the vicinity
of the third threshold claim mortgage interest deductions. A much smaller fraction
is partly self-employed and a few individuals claim other expenditures such as for
health expenditures or charity donations. We are unable to identify the source
of bunching for about 5% of all wage-earners within the bunching window. Their
bunching response could be driven by a real response, such as a reduction in working
hours.

25This compromises the mortgage interest deduction and taxed fictional income from housing.
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As shown in Figure 4.6, only married filers engage in bunching behaviour and
therefore, we examine the mortgage interest deductions claimed by married filers.
Because of the progressive tax system, shifting the full deduction to the highest
earning partner will reduce tax liabilities the most. However, the actual incentive
depends on the distance of taxable income to the threshold. In cases where the higher
earning partner claims the deduction to reduce his taxable income but, in doing
so, will cross the threshold, he has two options once his income level reaches that
threshold: He can then either deduct the rest of the amount at a lower marginal tax
rate, or he can shift the remaining deduction to his partner. If his partner’s income
is taxed at a lower marginal tax rate, then the fiscal partners have no incentive to
shift any of the deductions. If, however, his partner now faces a higher marginal
tax rate, the remaining part of the tax deduction should be shifted. This last case,
where individuals around the thresholds do not utilise the full amount of mortgage
interest deduction, will result in sharp, “negative” bunching at the third threshold.

The sharp shifting is visible in Figure 4.7. The graphs show the share of total
mortgage interest deduction claimed by one partner within a couple. For high-earners
around the third threshold, the average share is around 80% of total mortgage interest
deduction of the couple. The higher the income, the higher the share of the mortgage
interest deduction claimed by the high-earning partner, which is in line with the
common expectation that the tax advantage is higher for the highest earner. This
can be seen by the jump in the share at the first threshold, where the share of
mortgage interest deduction claimed by an individual below the threshold is between
20-25% and above between 35-40%. At the second threshold, where the tax change is
minimal, no clear jump in the share is visible, but in line with the expected behaviour
in the absence of a threshold, we see a gradual increase in the share. Following this
line of argumentation, we would expect to see another jump at the third threshold,
but we find a sharp dip in the share of mortgage interest deduction claimed by an
individual at the upper threshold. This suggests that individuals strategically shift
the mortgage interest deduction to their partners, as soon as they have located their
taxable incomes at the threshold. Especially if both fiscal partners earn more than
the third threshold, this splitting of the mortgage interest deduction reduces the
overall tax burden of the fiscal partners. In summary, the graphs show that the
mortgage interest deductions combined with the opportunity to file jointly are an
important channel for reducing taxable income to reach thresholds of the tax system,
especially at the third threshold.

A second possible channel is that of the real response, for example in hours worked.
Due to the structure of our data, identification of these type of responses in hours
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Figure 4.7: Share Mortgage Interest Deductions
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Notes: The top figures show the share of mortgage interest deduction
claimed by one partner within couples around the first threshold
(left) and the second threshold (right). The bottom figure shows the
share of mortgage interest deductions within couples around the third
threshold. The binsize is 200 euro.

could only be done indirectly, for example, via hourly wages. We do, unfortunately,
not observe actual working hours. As bunchers come from above the threshold and
hourly wage can be assumed to increase with taxable income26, an individual that
bunches should have a higher hourly wage than other individuals that obtain a
similar taxable income. However, looking at data from 2006 to 2011, we cannot
detect any significant difference between bunchers and non-bunchers left or right of
the bunching window in terms of hourly wages, suggesting that real responses do
not play a significant role in adjusting taxable income.

4.5.4 Relation to the literature

Our results relate to the literature in several ways, although cross-country comparisons
of elasticities might be difficult due to different institutional features (Bastani and

26This can be justified for example by the higher skill level that high earners have compared to
low earners.
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not observe actual working hours. As bunchers come from above the threshold and
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the bunching window in terms of hourly wages, suggesting that real responses do
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Selin, 2014). In line with other studies that implement the bunching approach,
we find small but precise estimates of the compensated ETI with respect to the
net-of-tax rate at the top tax threshold of 0.023. Chetty et al. (2011) find an elasticity
at the upper threshold below 0.02 for their full sample on Denmark, while Bastani
and Selin (2014) find close-to-zero elasticities on Sweden at the top tax threshold.
Evidence on the United States, published by Saez (2010), indicates an elasticity
of between 0.1 and 0.2, depending on the methodology, at the first threshold of
the federal income tax schedule, and no response at other thresholds. For married
couples a large part of the response is driven by itemized deductions, whereas for
singles income responses are most important. He notes that these income responses
are harder to adjust than itemized deductions. We also find a stronger shifting
response for married individuals than for singles. Still, income adjustments are more
easy in the Netherlands than in the US because of the social acceptance and federal
legitimation of part-time work. Employees in the Netherlands are arguably more
free to choose their working hours than workers in other countries because of the
existence of the Dutch Working Hours Act. In the United States, only 19% of the
working population was working part-time in 2013, whereas in the Netherlands this
figure was almost twice as high, with 36%. The significantly larger proportion of
women bunching can also be explained by this. In the United States, 26% of the
female workforce worked part-time, whereas in the Netherlands, this was 58% and
these women would likely earn an income close to the first threshold.27 This makes
income adjustment through hours more easy. In contrast to Saez (2010), we do find
significant responses at the higher tax brackets as well, which we attribute to the
possibility to shift tax deductions between partners.

Earlier studies for the Netherlands find larger elasticities. Jongen and Stoel
(2016) find an elasticity of around 0.1 for the short run and 0.2 for the medium
run, with larger elasticities for women. The aforementioned study employs a panel
approach and uses instrumental variable techniques to correct for endogenous taxes
in line with Gruber and Saez (2002). In contrast to our study, they had to rely on
a tax simulator to obtain marginal tax rates and determine taxable income. This
can potentially cause measurement error, which could explain some of the deviation
between the results. Another explanation would be that the bunching approach
identifies a local elasticity as opposed to an average elasticity derived from the IV
approach (Chetty, 2012).

27Shares are calculated from the OECD Statistics database, where the labour force is measured
by national criteria.
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A recent study by Bettendorf et al. (2016) for managing directors that own at
least 5% of a corporation28 finds elasticities between 0.06 and 0.11 for the upper
threshold of the Dutch tax schedule, using bunching techniques. This is slightly larger
than the elasticity of 0.04 that we identify for self-employed individuals, and could
suggest that our results are partly driven by the DGA sub-group. Unfortunately,
the limited number of DGAs in our sample prevents us from running the estimation
separately for this group.

In previous bunching studies, a distinction is made between real response and
income shifting. In a study on the self-employed in Denmark, le Maire and Schjerning
(2013) show that about 50% to 70% of the bunching in taxable income is due to
income shifting over time. In a similar study for business owners in Finland, Harju
and Matikka (2016) attribute two thirds of the ETI to income shifting between tax
bases. However, we find that a large share of bunching is driven by tax deductions
in combination with shifting them between partners. The presence of deduction
possibilities confounds welfare analyses using the ETI (Doerrenberg et al., 2015).

4.6 Concluding remarks

We implemented a purely data-driven procedure to find an optimal, potentially
asymmetric bunching window. Applying this extension to our data, we find elasticities
that are quantitatively similar, yet more precisely estimated than elasticities estimated
with the traditional approach. Our modification forms a valuable contribution to
the literature, as it allows for a more precise calculation of the excess mass around
the kink and the subsequent estimation of the ETI.

In our application to the Netherlands, we find an elasticity of 0.023 in the full
sample at the upper threshold of the tax system, where the tax change is largest.
Self employed individuals respond more, which is in line with better tax avoidance
and tax evasion opportunities. Unlike Chetty et al. (2011) and Bastani and Selin
(2014), we find a statistically significant ETI for wage earners in the Netherlands.

Explorations into the anatomy of responses by wage earners revealed that
bunching is caused by shifting tax deductions, especially the mortgage interest
deduction, between married tax filers. The shifting is facilitated by the digital filing
of tax returns, which makes the thresholds more salient to the general public. Our

28These so-called DGAs (Directeur-Grootaandeelhouder) face a special tax scheme. In our study,
this sub-group belongs to that of the self-employed.
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asymmetric bunching window. Applying this extension to our data, we find elasticities
that are quantitatively similar, yet more precisely estimated than elasticities estimated
with the traditional approach. Our modification forms a valuable contribution to
the literature, as it allows for a more precise calculation of the excess mass around
the kink and the subsequent estimation of the ETI.

In our application to the Netherlands, we find an elasticity of 0.023 in the full
sample at the upper threshold of the tax system, where the tax change is largest.
Self employed individuals respond more, which is in line with better tax avoidance
and tax evasion opportunities. Unlike Chetty et al. (2011) and Bastani and Selin
(2014), we find a statistically significant ETI for wage earners in the Netherlands.

Explorations into the anatomy of responses by wage earners revealed that
bunching is caused by shifting tax deductions, especially the mortgage interest
deduction, between married tax filers. The shifting is facilitated by the digital filing
of tax returns, which makes the thresholds more salient to the general public. Our

28These so-called DGAs (Directeur-Grootaandeelhouder) face a special tax scheme. In our study,
this sub-group belongs to that of the self-employed.
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results thus corroborate earlier studies claiming that the ETI is not a structural
parameter but rather depends on institutional settings.

Since bunching is absent among single tax filers who lack the shifting possibility,
we believe the distortionary effect of kinks in the tax system on labour supply is
modest. Our results also show little evidence of collusion between employers and
employees. As final income taxes are based on taxable income and not on broad
income on the payslip, it is harder for employers and employees to determine the
exact taxable income. The same holds for the response in hours worked. Although,
compared to employees in other countries, those in the Netherlands can more easily
adjust the number of hours they work, adjusting the number of hours in such a
way that the income stays below a certain taxation threshold is very difficult. This
requires an extensive knowledge on those thresholds and the amount of the (itemized)
deductions. Even though real responses among self-employed could still matter, our
results reveal that shifting of deductions is the key channel of bunching behaviour in
the Netherlands.
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4.A.1 Additional graphs and tables

Figure 4.A1: Sample Income Distribution for Monte-Carlo Simulation
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Notes: The figure shows the income distribution used in the Monte-
Carlo simulations. The analysed thresholds at 10,000, 20,000 and
40,000 Euros are depicted by the vertical lines. The distribution is
cut off at 80,000 Euros, which is roughly the 99th percentile of the
simulated income distribution.
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Figure 4.A2: Development of Marginal Tax Rates
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Notes: The figure depicts the development of the marginal tax rates
in the Netherlands from 2001 to 2014.

Figure 4.A3: Bunching at the Third Threshold - Large and Small Windows
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Notes: The figures show bunching at the third threshold using two
alternative, symmetric bunching windows. The left graph shows the
results using a large window and the right graph show the respective
results for the small window.
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Table 4.A1: Development of Thresholds

First Threshold Second Threshold Third Threshold
2001 14,870 27,009 46,309
2002 15,331 27,847 47,746
2003 15,883 28,850 49,464
2004 16,265 29,543 50,652
2005 16,893 30,357 51,762
2006 17,046 30,631 52,228
2007 17,319 31,122 53,064
2008 17,579 31,589 53,860
2009 17,878 32,127 54,776
2010 18,218 32,738 54,367
2011 18,628 33,436 55,694
2012 18,945 33,863 56,491
2013 19,645 33,363 55,991
2014 19,645 33,363 56,531

Notes: The table reports the development of the thresholds of the
Dutch tax system from 2001 to 2014.

Figure 4.A4: Bunching at the Second Threshold - 2008 and 2009
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Notes: The figures show (non-)bunching behaviour at the second
threshold of the Dutch tax system for the years 2008 and 2009. Because
the tax change was zero in 2009 and it is part of the denominator in
the elasticity formula, no value for the ETI can be estimated in 2009.
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Figure 4.A5: Single Year Estimates 2003–2008
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Notes: The figures show the bunching behaviour at the third threshold
of the Dutch tax system for the years 2003 to 2008.
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Figure 4.A6: Single Year Estimates 2009–2014
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Notes: The figures show the bunching behaviour at the third threshold
of the Dutch tax system for the years 2009 to 2014.
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Figure 4.A6: Single Year Estimates 2009–2014
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Figure 4.A7: Subsamples by Gender
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Notes: The figures show bunching behaviour by gender for all
thresholds. The left column shows men, the right column women and
the rows are for the first, second and third threshold respectively.
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Figure 4.A8: Subsamples by Employment Status
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Notes: The figures show bunching behaviour by employment status
for all thresholds. The left column shows wage earners, the right
column self-employed individuals and the rows are for the first, second
and third threshold respectively.
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CHAPTER 5
Who bears the burden of Social

Security Contributions in the

Netherlands? Evidence from

Dutch administrative data.∗

Abstract

This paper sheds light on the incidence of social security contributions (SSC)

in the Netherlands. Our unique dataset on earnings inclusive and exclusive

of these SSC enables us to apply the methodology by Alvaredo et al. (2017)

and draw clear conclusions on local incidence. First, our finding of a smooth
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5.1 Introduction

In sharp contrast to the large literature on income taxes, the literature on social
security contributions (SSC) is limited (Saez et al., 2012b). This is remarkable in
view of the large share of SSC paid in most OECD countries. Total employee and
employer payroll taxes amounted to 22.6% of total labour costs in the OECD in 2012
(OECD, 2013). The average Dutch share of 23.6% was slightly above the OECD
average. In view of the potential impact, the question then arises who is bearing the
economic burden of these SSC.

The theoretical literature provides several answers to this question. In a standard
equilibrium model the incidence of a tax depends on demand and supply elasticities
for that specific type of labour. Workers bear most of the burden if demand elasticity
is higher than supply elasticity (Fullerton and Metcalf, 2002). The split between
statutory employer and employee contributions is irrelevant as only labour costs
and net earnings enter the utility functions (Invariance of Incidence Proposition).
However, in a more general disequilibrium setting the split becomes relevant as
individuals bargain over gross wages which are known to be sticky (Lehmann et al.,
2013). Other considerations such as collective bargaining, pay fairness and the small
share of SSC at thresholds in total labour costs may lead to different shifting. The
empirical literature so far has found mixed evidence on incidence (Saez et al., 2012b).

This paper examines earnings responses to thresholds in the SSC schedule in the
Netherlands. We use a rich administrative dataset that contains detailed information
on earnings and social security contributions for the entire working population for
the years 2006-2011. We test incidence by careful application of the cross-sectional
method developed by Alvaredo et al. (2017). To our knowledge, this is the first
paper that applies the discontinuity method on earnings data inclusive and exclusive
of SSC.

We examine the distribution of earnings at several SSC thresholds where marginal
tax rates jump or drop creating kinks in the budget set. Individuals respond to
these discontinuities along two margins, e.g. by adjusting hours or (bargaining over)
pre-tax income. The first margin is the standard labour supply response which
predicts that it is not optimal for individuals to locate close to the SSC threshold.
Many studies have emerged to analyze this kind of bunching behaviour, see Kleven
(2016) for an overview and Dekker et al. (2016) and Bettendorf et al. (2016) for
applications in the Netherlands. However, due to small labour supply responses
or adjustment costs, individuals still locate at the threshold. This fact makes it
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possible to study the second margin, that is the distribution of gross earnings. A
smooth distribution of gross earnings at the threshold indicates that employees and
employers both bear their part of the SSC. The statutory incidence then coincides
with the economic incidence. Whereas a discontinuous distribution of gross earnings
is consistent with shifting of the burden.

A more extensive application of their method uses two other income concepts:
labour costs (including employer and employee SSC) and net earnings (net of
employer and employee payroll taxes). The idea behind it is that a discontinuity
in the marginal tax rate should cause a discontinuity in at least one of the three
distributions of income since these are deterministically related. We name this
’deterministic discontinuity’. The main difference with behavioural responses is that
the latter will result in parallel changes in all income concepts.

Our findings are the following. First, we find that the density of gross earnings
is continuous at the thresholds. This contradicts standard incidence theory that
employer contributions are fully shifted to the employees (in the long run) but
corroborates recent empirical studies (Liebmann and Saez, 2006; Alvaredo et al.,
2017; Saez et al., 2012b; Lehmann et al., 2013; Neumann, 2015; Muller and Neumann,
2016). It is hard to reconcile this finding with the standard static model of labour
supply and demand which is often used in public economics. According to that model,
gross earnings are irrelevant as employers respond to labour costs and employees
respond to net earnings according to their preferences. Therefore, given kinks in the
budget set, the expected distribution of gross earnings is not smooth. We assess
this finding as a compelling result since our gross earnings concept is measured with
high precision and likely without measurement errors which would be an alternative
cause of smoothness.1

Second, we find a discontinuity in labour costs. The combination of a smooth
distribution of gross earnings together with a discontinuity in observed labour costs
is clear evidence that these employer contributions are not shifted to employees, at
least not in the short run. It also rules out measurement errors as an alternative
explanation for smooth gross earnings. Possible explanations are unawareness by
employers and employees because of non-salience (Saez, 2010) or non-flexible wage
adjustments due to collective bargaining instead of individual bargaining. We
show that this case is compatible with a bargaining model where unions have zero
bargaining power.

1Our measure of gross earnings is equal to the income concept used to determine social security
contributions and no imputation is needed. It is provided by the employer to the tax authority.
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Third, after extending the labour costs measure including small but varying
employee and employer SSC we find smooth distributions of both labour costs and net
earnings. This can be taken as an indication of measurement error which invalidates
the application of the discontinuity method. The introduction of measurement errors
in labour costs is inevitable, because specific varying rates apply to groups that
cannot be identified. Even though these varying rates are small, they are enough to
blur the discontinuity.

Fourth, the absence of either a gap or trough in case of a concave kink point
indicate small behavioural responses either due to small labour supply elasticities or
high adjustment costs. This can be caused by the complexity of the tax system or
too small changes in marginal tax rates which makes the marginal tax rate nonsalient.
The latter is unlikely as the change in employer marginal tax at the middle threshold
is 8pp and at the higher threshold is about 9pp–12pp. Given the previous finding of
non-shifting, however, this means that the employee marginal tax does not change
at the threshold and provides no incentive for any behavioural response.

The outline of the paper is as follows. We start with the institutional setting in
Section 5.2. After discussing the data and estimation method in Section 5.3 and 5.4,
the results are presented in Section 5.5. Section 5.6 concludes.

5.2 Institutions

We consider four types of social security contributions (SSC) covering unemployment
insurance, disability insurance, health insurance, and occupational pensions. These
schemes feature in total five thresholds, at which marginal rates change. The
statutory incidence is not equally split between employers and employees; for some
rates employer pay full, for other rates employees pays most. A detailed overview
of the payroll system in 2011 is given in Table 1.2 The contributions are based on
monthly earnings and apply only up to an upper threshold. We now provide details
on each type of contributions.

(i) The unemployment insurance contribution (UI) consists of two parts. All
employers pay 4.2% of the gross earnings between AC 16,965 and AC 49,297 for the
general unemployment fund. Then most but not all employers pay a branch fund
rate, on average 2.24% of the gross earnings below AC 49,297. This rate varies across

2The structure of the SSC system was the same between 2006 (the first year for which we have
detailed job-level data on earnings and payroll taxes) and 2011.
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individuals due to three factors (see Section 5.3). First of all, the legislated rate
varies across sectors. Second, it varies within sectors depending on whether the
employer has chosen to bear the costs of the first six weeks of sickness (in this case,
the employer needs to pay lower premium). Finally, in certain sectors the rates can
vary by the type of contract or type of job. Our dataset does not contain information
on all these factors.

(ii) The disability insurance contribution (DI) is paid only by employers and
consists of two parts. All employers pay a uniform rate of 5.1% for workers up to 55
years of age and on earnings up to AC 49,297. In addition, employers who choose to
collectively insure, pay a differentiated rate (0.62% on average). The rate depends
on the size of the firm. In addition, employers who take private insurance or no
insurance do not pay this differentiated rate.

(iii) For health insurance (HI) employees pay on average a nominal contribution
of AC 1,210 per year. Depending on the personal situation and household income,
the government partially compensates employees for this contribution (“health care
benefit”). Employers pay a flat rate of 7.75% of earnings up to AC 33,427. Every
employee pays income taxes on this insurance contribution paid by the employer. (iv)
The pension system combines a basic state old-age pension (first pillar), occupational
pension schemes (second pillar), and voluntary individual pension schemes (third
pillar). The state old-age pension contribution is levied, combined with income
tax, on income from work and home-ownership. The pension benefit amounts to AC
13,000 for a single person and AC 18,000 for a retired couple. Table 1 indicates the
average second pillar contribution rate. Second pillar schemes are very common in
the Netherlands (more than 95% of employees are covered). Occupational pension
contributions are sector specific and sometimes even company specific.

The linkage between the first three contributions and their benefits is negligible.
This is not true for the pension contribution. Pension payments are deferred benefits:
contributions today generate benefits in the future. Because of the collective nature
of nearly all pension schemes, there is a redistribution of pension rights among
participants. As a consequence, even though there is a clear contribution-benefit
linkage, the pension system is not actuarially fair.

In the Netherlands, SSC covering old age income provision, widows and orphans
pensions and exceptional medical expenses are integrated in the income tax system.
The contributions for these general schemes amount to 31% of taxable income in
2011 and are levied on the first and second tax bracket of income from work and
owner-occupied housing. Although the starting point of the second tax bracket (AC
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33,430) coincides with the upper threshold for the health insurance contribution,
the increase in the income tax rate is only 0.05 percentage points and is therefore
negligible. The starting point of the first income tax bracket combined with the
health insurance tax, which is base for personal income taxation, coincides with
the lower unemployment threshold. Any discontinuity at the lower threshold could
therefore be generated from both SSC and personal income taxes.

Table 5.1: The Dutch Social Security System (2011)

Employer Employee Lower threshold Upper threshold Base
(tl) (tu)

General UI fund 4.20% AC16,965 AC49,297 GE
Branch UI fund 2.24%a AC49,297 GE
Uniform DI rate 5.10% AC49,297 GE
Different DI rate 0.62%a AC49,297 GE
Health 7.75%c AC1,210b,c AC33,427 (th) HTBd

Pension 14.28%a 7.20%a AC13,482a GEAe

UI is unemployment insurance, DI is disability insurance.
a The numbers are average rates for the private sector.
b Depending on the personal situation and household income, employees obtain compensation.
c Employees pay taxes on the insurance contribution paid by the employer.
d GE plus private use of company car (observed).
e Gross earnings plus employee pension contribution.
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Figure 5.1: Marginal SSC rates 2011

Notes: The figure shows the theoretical marginal tax rates from Table 5.1 for a single person whose
income varies from 0 to AC70,000. The rates do not include the pension contributions and the
general SSC which are paid through the personal income tax.

As is visible from Table 5.1 and Figure 5.1, the changes in marginal tax rates at
the thresholds are between 4pp and 12pp. The change at the lower threshold for
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the unemployment insurance contribution is 4.2pp; at the health insurance income
threshold it is 7.75pp; at the upper threshold for the unemployment and disability
insurance contributions it is, on average, 12.16pp (4.1pp + 2.24pp + 5.1pp + 0.62pp).

5.3 Data

It is crucial to use administrative data to detect discontinuities because there is
usually too much measurement error in survey data (Saez, 2010). We use a rich
administrative dataset provided by Statistics Netherlands that contains detailed
job-level and earnings variables for the entire working population on a monthly basis
starting from January 2006. Earnings are reported to the tax authorities in full
with no cap and on forms directly filed by employers. The earnings variables are
controlled by the fiscal administration and as such are reliable.

We make the following sample selections (see Table 5.2). The dataset covers
all 8 million Dutch employees. We restrict our analysis to wage earners aged 18-65
years, work in the market sector, and have positive earnings. We exclude the public
sector workers since their earnings are subject to a different tax payroll schedule. To
minimize the measurement error, we further exclude workers working for multiple
employers simultaneously. Since we consider yearly earnings and yearly thresholds
in our analysis, only workers working year-round are included. This procedure yields
more than two million observations per year for the period 2006–2011.

Table 5.2: Sample selection

2006 2011

Population 8,093,732 8,586,913
Selections
- age 18-65 -495,003 -752,951
- private sector -2,763,734 -2,852,458
- single employer -691,261 -756,197
- working full year -1,891,656 -1,993,696

Final sample 2,252,078 2,231,611

We use the monthly income datafiles (in Dutch:
POLISIKO and POLISIKP) 2006-2011.

In our empirical analysis we will analyse different earnings concepts (see Table
5.3). We start with gross earnings (GE) which is the relevant concept used by the
authorities to compute most SSC from Table 5.1. In an extended analysis we will
adjust our gross earnings concept with imputed pension contributions (GEA). As our
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data contains actual payments for both uniform-rate and varying-rate contributions
we are able to construct different labour costs measures. The first is the partial
labour costs (LCP ) which includes all uniform-rate contributions which account for
about 85 percent of all SSC. Our second measure includes all SSC both uniform-rate
and varying-rate contributions (LCA). Lastly, we construct a measure of labour
costs including pension contributions (LCT ) which are an important part of labour
costs.

Table 5.3: Income concepts

Income concept Abbrev. Definition

Gross earnings GE Contractual earnings excluding pension contribution employee
(observed)
Gross earnings adjusted GEA Contractual earnings including pension contribution employee
Partial labour costs LCP GE plus uniform-rates UI, DI and HI
(observed)
Labour costs adjusted LCA GE plus uniform and varying rates UI, DI and HI
(observed)
Total labour costs LCT LCA plus imputed pension contributions employer and employee
Net earnings NE GE minus UI employee (untill 2009) and minus HI

Notes: UI are unemployment insurance contributions, DI are disability insurance contributions and HI are health
insurance contributions.
Because pension contributions are not in our dataset, we imputed the employer and employee pension contributions
based on a dataset including 40 pension funds (Eberhardt and Bosch, 2015).

The dataset includes the actual amount of employer SSC paid out for the
corresponding job for all SSC mentioned in Table 1. First of all, the dataset includes
the total amount of the general unemployment insurance contribution jointly paid by
employer and employee (the latter existed before 2009). To be able to separate both
contributions, we use the statutory rates. Furthermore, we observe the employer
contributions paid to the branch fund, to the disability insurance (both the uniform
part and the differentiated part) and to health insurance. The unemployment
contribution to the branch fund and the differentiated disability premium vary a
lot. As will become clear later when discussing the methodology, these varying
rates complicate our empirical analysis. For this reason we distinguish two labour
costs measures, one including only the uniform-rate SSC (LCP , which account
for 85 percent of all SSC) and one including both uniform-rate and varying-rate
contributions (LCA).

The pension contribution paid by both the employer and the employee are
unknown. Calculation of these contributions has proven very difficult. There
are more than 400 pension funds with extremely differentiated rules, rates, and
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the unemployment insurance contribution is 4.2pp; at the health insurance income
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Income concept Abbrev. Definition

Gross earnings GE Contractual earnings excluding pension contribution employee
(observed)
Gross earnings adjusted GEA Contractual earnings including pension contribution employee
Partial labour costs LCP GE plus uniform-rates UI, DI and HI
(observed)
Labour costs adjusted LCA GE plus uniform and varying rates UI, DI and HI
(observed)
Total labour costs LCT LCA plus imputed pension contributions employer and employee
Net earnings NE GE minus UI employee (untill 2009) and minus HI

Notes: UI are unemployment insurance contributions, DI are disability insurance contributions and HI are health
insurance contributions.
Because pension contributions are not in our dataset, we imputed the employer and employee pension contributions
based on a dataset including 40 pension funds (Eberhardt and Bosch, 2015).

The dataset includes the actual amount of employer SSC paid out for the
corresponding job for all SSC mentioned in Table 1. First of all, the dataset includes
the total amount of the general unemployment insurance contribution jointly paid by
employer and employee (the latter existed before 2009). To be able to separate both
contributions, we use the statutory rates. Furthermore, we observe the employer
contributions paid to the branch fund, to the disability insurance (both the uniform
part and the differentiated part) and to health insurance. The unemployment
contribution to the branch fund and the differentiated disability premium vary a
lot. As will become clear later when discussing the methodology, these varying
rates complicate our empirical analysis. For this reason we distinguish two labour
costs measures, one including only the uniform-rate SSC (LCP , which account
for 85 percent of all SSC) and one including both uniform-rate and varying-rate
contributions (LCA).

The pension contribution paid by both the employer and the employee are
unknown. Calculation of these contributions has proven very difficult. There
are more than 400 pension funds with extremely differentiated rules, rates, and
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thresholds both across funds and over years. Since there was no database containing
information on the pension contribution rates and thresholds covering our time
period, we constructed it ourselves for the 40 major pension funds. These pension
contributions are added to our labour costs resulting in a new measure including
both SSC and pension contributions (LCT ).

Net earnings concept (NE) is constructed by deducting the nominal health
insurance and the taxes employees have to pay on the health contribution paid by
the employer, and adding the health-care benefit. Until 2009 also the employee part
of the unemployment insurance contribution was deducted. We employ an extensive
tax-benefit calculator of the CPB for these calculations (Koot et al., 2016).

Observed SSC

Figure 5.2 illustrate the accuracy of three main observed SSC amounts (i.e. general
unemployment fund contribution, uniform disability rate and health insurance
contribution).3 The procedure to calculate the marginal tax rate (mtrUI%) is as
follows. First, the distance of GE to the lower threshold (tl) and upper threshold
(tu) is taken into account as this defines the income base. GE could either be below
the lower threshold, between the lower and upper threshold or above the upper
threshold (see equation 5.1). Then the actual amount paid (UI euro) by employers
is compared to the income base. If the actual amounts are reliable, the resulting tax
rate will be 0% for income below the lower threshold or above the upper threshold
and 4,2% for incomes between the lower and upper threshold. The fact that the
system is piecewise linear creates a concave kink point in the budget set.

mtrUI =





ACUI
GE

∗ 100 if GE ≤ tl

ACUI
GE−tl

∗ 100 if GE > tl and GE ≤ tu

(ACUI−(tu−tl)∗0.042)
tu−tl

∗ 100 if GE > tu

(5.1)

In Figure 5.2 the observed SSC marginal rate sharply drops to zero at the relevant
upper threshold. For example, the marginal UI rate equals 4,2% for individuals
with observed gross earnings below the threshold (so to the left of 0), whereas the
marginal UI rate equals 0% for individuals with observed gross earnings above the
threshold. The graphs support our claim that the observed payments are accurate
and reliable.

3We abstract from the pension contributions because they are imputed (see previous Section)
and we do not observe the exact income base. As a result, this will introduce measurement error
and will make the estimation less reliable.
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Figure 5.2: Marginal employer rates averaged over 200 euro bins and centered at the
threshold

Notes: The top figure plot observed marginal contribution rates for UI (left) and DI (right) over
a range of gross earnings. The bottom figure shows the HI rate. To construct these graphs, the
distance of gross earnings to the threshold is taken. As a consequence, the threshold is normalized
to zero. We then group workers into bins of AC200 and plot the average marginal rate for each bin.
Marginal tax rates are calculated analogous to equation (5.1).

Figure 5.3 clearly shows the variability in the varying rate part of the UI and
DI. Whereas the uniform-rate DI and UI contributions equal 5% or about 4% the
varying part varies from 0 to 5,5% for UI and 0 to 2,4% for DI. Noteworthy, these
varying rates are fairly small, on average about 2,2% (UI) and 0,6% (DI).

Adding both uniform-rate and varying-rate SSC to gross earnings we obtain
our labour costs adjusted (LCA). Figure 5.4 illustrates illustrates the variability of
average tax rate over the range of GE between thresholds tl and th. The average tax
rate (ATR) = (LCA − GE)/GE. Averaged over all individuals, the tax rate equals
17 %. This means that for every euro paid out for employees, labour costs are 1.17
euro. The average tax rate clearly shows that SSC consistute a large share of labour
costs. Since the unemployment and the disability contributions have differentiated
parts (see Figure 5.3), the resulting average tax rate differs across workers with
similar incomes.

Histograms at other ranges of earnings show similar variability. Employer payroll
taxes depend on many additional factors including the firm size, the type of work,
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Figure 5.2: Marginal employer rates averaged over 200 euro bins and centered at the
threshold

Notes: The top figure plot observed marginal contribution rates for UI (left) and DI (right) over
a range of gross earnings. The bottom figure shows the HI rate. To construct these graphs, the
distance of gross earnings to the threshold is taken. As a consequence, the threshold is normalized
to zero. We then group workers into bins of AC200 and plot the average marginal rate for each bin.
Marginal tax rates are calculated analogous to equation (5.1).

Figure 5.3 clearly shows the variability in the varying rate part of the UI and
DI. Whereas the uniform-rate DI and UI contributions equal 5% or about 4% the
varying part varies from 0 to 5,5% for UI and 0 to 2,4% for DI. Noteworthy, these
varying rates are fairly small, on average about 2,2% (UI) and 0,6% (DI).

Adding both uniform-rate and varying-rate SSC to gross earnings we obtain
our labour costs adjusted (LCA). Figure 5.4 illustrates illustrates the variability of
average tax rate over the range of GE between thresholds tl and th. The average tax
rate (ATR) = (LCA − GE)/GE. Averaged over all individuals, the tax rate equals
17 %. This means that for every euro paid out for employees, labour costs are 1.17
euro. The average tax rate clearly shows that SSC consistute a large share of labour
costs. Since the unemployment and the disability contributions have differentiated
parts (see Figure 5.3), the resulting average tax rate differs across workers with
similar incomes.

Histograms at other ranges of earnings show similar variability. Employer payroll
taxes depend on many additional factors including the firm size, the type of work,
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Figure 5.3: Distribution of the observed uniform and varying marginal employer
rates

Notes: The top figures plot observed uniform-rate (left) and varying-rate (right) for UI. The bottom
figures plot observed uniform-rate (left) and varying-rate (right) for DI. Marginal tax rates (in %)
are calculated comparable to equation 5.1 using the relevant thresholds and contributions (DI or
UI). The bins are equal to 0.2 percentage points.

and whether or not the employer decides to bear part of the risk. Unfortunately, we
do not observe all of these factors. For this reason our main measure of labour costs
only includes the uniform-rate SSC. Fortunately, these uniform-rate SSC accounts
for about 85 percent of all SSC.

Individual threshold

Similar to the gross earnings procedure, the labour costs threshold should also be
normalized to be able to compare it with actual labour costs. Normalization to zero
is usually done by subtracting the labour costs threshold from the actual earnings
and SSC amounts. However, while the gross earnings thresholds are the same for
all individuals, the labour costs thresholds vary across individuals because of the
variable-rate SSC.

In an ideal world with perfect information on those variable-rate SSC, calculation
of an individual labour cost threshold is straightforward. Suppose a uniform
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Figure 5.4: Distribution of the employer average SSC rates for gross earnings between
thresholds tl and th.

Notes: The figures show average observed tax rates ATR = (LCA − GE)/GE. The bins are equal
to 0.5 percentage points.

(marginal) SSC rate ru and a variable (marginal) SSC rate rv, which are both
known. Then the calculated labour costs thresholds tulca will vary across individuals.
Since rv varies but all rates are known we can obtain the individual labour cost
threshold as follows:

tulca = (1 + ru + rv) ∗ tu

where tu is the upper threshold in terms of gross earnings.
However, because the varying part of the unemployment and disability insurance

contributions vary over characteristics we do not observe, we do not know their
marginal SSC rates (the legislated rv) and therefore our calculation of the individual
threshold is likely to contain some error. Hence, any discontinuity could be expected
to be smoothed out in the aggregate even with small measurement errors. For this
reason, we begin by examining the so-called partial labour costs (LCP ) which include
the observed GE and observed uniform-rate employer SSC (in euro). From Figures
5.2 we know that the observed marginal rate is consistent with the theoretical rates,
so in fact ru is known and the threshold can be calculated.

tulcp = (1 + ru) ∗ tu

Using these marginal tax rates, the partial labour cost upper threshold equals
55,694 (= 33, 427 ∗ 0.0775 + 49, 237 ∗ (1 + 0.051) + (49, 237 − 16, 965) ∗ 0.042). Figure
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Figure 5.3: Distribution of the observed uniform and varying marginal employer
rates

Notes: The top figures plot observed uniform-rate (left) and varying-rate (right) for UI. The bottom
figures plot observed uniform-rate (left) and varying-rate (right) for DI. Marginal tax rates (in %)
are calculated comparable to equation 5.1 using the relevant thresholds and contributions (DI or
UI). The bins are equal to 0.2 percentage points.

and whether or not the employer decides to bear part of the risk. Unfortunately, we
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(marginal) SSC rate ru and a variable (marginal) SSC rate rv, which are both
known. Then the calculated labour costs thresholds tulca will vary across individuals.
Since rv varies but all rates are known we can obtain the individual labour cost
threshold as follows:
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where tu is the upper threshold in terms of gross earnings.
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reason, we begin by examining the so-called partial labour costs (LCP ) which include
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5.2 we know that the observed marginal rate is consistent with the theoretical rates,
so in fact ru is known and the threshold can be calculated.
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5.7 plots the percentage distance of the observed labour costs (LCP ) to this upper
threshold (tulcp).

5.4 Estimation

We estimate economic incidence by applying a cross-sectional method (Alvaredo
et al., 2017). The idea is that the shape of the distribution of gross earnings provides
information on economic incidence. Thresholds in social security schemes generate
jumps or drops in marginal tax rates thereby creating kinks in the budget set.
Individuals respond to these discontinuities along two margins, e.g. by adjusting
hours and/or (bargaining over) pre-tax income.

The first margin is the standard labour supply response which predicts that it
is not optimal for individuals to locate close to the threshold where marginal tax
rates drop. We highlight this in Figures 5.A1. The left figure depicts a kink in the
budget set, where marginal tax rate t = 0 after threshold y∗. There exist individual
with income y1 who is located just below threshold and obtains utility u1 and who is
willing to locate strictly above threshold to obtain a higher utility u2. Individuals
with income further down do not respond at all. There will be a marginal responding
individual, who is precisely indifferent between point strictly below and point strictly
above threshold. Furthermore, no individual will locate between these two points.
This results in a trough in the density of earnings shown in 5.A1 (right).

However, due to small labour supply responses or adjustment costs individuals
still locate at the threshold. Furthermore, since 2009 the effective change in the
employee marginal tax rate is zero in the Netherlands. This fact makes it possible
to study the second margin, that is the distribution of gross earnings which is the
result of all other adjustments in pre-tax income.

A smooth gross earnings distribution at the threshold is consistent with non-
shifting, i.e. both employees and employers bear their part of the SSC. The underlying
labour supply and demand elasticities are not perfectly inelastic and neither employer
(firm) nor employee can shift their part of the SSC. Statutory incidence then coincides
with economic incidence. This is very unlikely as economic incidence depends on
preferences defined over net earnings and labour costs and gross earnings are irrelevant.
Therefore a smooth gross earnings distribution at the threshold can only be reconciled
with the standard model if the statutory and economic incidence just happen to
coincide.
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A discontinuous gross earnings distribution is an indication of shifting, either
to employees or to employers. Combined with information on two other income
concepts, labour costs distribution and net earnings the method enables us to conclude
which part is shifted and to whom. The idea behind it is that a discontinuity in the
marginal tax rate should cause a discontinuity in at least one of the three distributions
of income since these are deterministically related. We name this “deterministic
discontinuity. The main difference with behavioural responses is that the latter will
result in parallel changes in all income concepts.

Which empirical discontinuity in densities is consistent with incidence on employee
or employer? We highlight this by using a simulation (see Figure 5.5). Suppose
we start with a smooth distribution of gross earnings in absence of taxes. Now we
introduce a subsidy which generates a drop in marginal tax rate at AC35,000. One
one hand, if incidence is on the employee, we expect a smooth distribution of labor
costs and a negative discontinuity in the density of gross earnings (and therefore
net earnings in the absence of SSC employee). This negative discontinuity is the
result of an increase in gross earnings just above the threshold. As a consequence
the gross earnings distribution become more dispersed and there is a drop in the
density just above the threshold and higher densities at the end of the distribution.
On the other hand, if incidence is on the employer, we expect a smooth distribution
of gross earnings and a positive discontinuity in the density of labour costs. This
positive discontinuity is caused by a decrease in labour costs just above the threshold.
Because of the decrease in labor costs, the density becomes more compressed leading
to higher densities initially beyond the threshold and lower densities at the end of
the distribution.

5.4.1 McCrary test

We perform a nonparametric test, outlined by McCrary (2008) and designed to test
for the manipulation of the running variable in a regression discontinuity design
framework. In the context of program evaluation, the density of this running variable
(Ri) indicates whether individuals can self-select into programs by manipulating
this variable. In the current application, the density at the threshold is informative
of incidence, because a jump in the tax rate would result in a discontinuity in at
least one of the income concepts, because the earnings concepts are deterministically
related. In a nutshell, the test fits a local linear regression to bins to the left and the
right of the threshold to estimate the densities. The discontinuity is expressed as
the log difference between the estimated densities before and after the threshold.
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5.7 plots the percentage distance of the observed labour costs (LCP ) to this upper
threshold (tulcp).
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Figure 5.5: Incidence and empirical densities

Notes: These graphs plot the effect of a simulated decrease in marginal tax rate of 20% at AC35,000
on the densities of labour costs and gross earnings. The decrease in marginal tax rate is either
shifted to employees resulting in a negative discontinuity in gross earnings (left graph) or to
employers resulting in a positive discontinuity in labour costs at the threshold (right graph).

5.4.2 Polynomial test

An alternative estimation technique uses a parametric approach. An example of this
approach is the bunching study by (Chetty et al., 2011). Basically, the estimation
is applied in two steps. The first step is equivalent to the McCrary test where
individual observations are aggregated into bins. In the second step a polynomial is
fitted to the counts in each bin and a dummy variable is included indicating bins to
the right of the threshold.

There are several advantages and disadvantages of using either a parametric
(polynomial) or non-parametric method (McCrary (2008)).4 An obvious advantage
of the McCrary method is the absence of a functional form assumption, however,
this method is more sensitive to outliers close to the threshold as their weight is
higher. More fundamentally, the test compares the distribution just before and
after the threshold whereas in our empirical approach we expect an effect further
above the threshold. The polynomial method on the other hand considers the overall
distribution. It is more robust as all bins are equally weighted, and it is less sensitive
to bins close to the threshold where friction costs can be high.

4In a earlier study (Muller and Neumann, 2016) show that the McCrary test outperforms the
polynomial test in detecting a dip in the density.
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5.5 Empirical results

This section examines discontinuities in the Dutch income distribution by applying
a nonparametric test (McCrary, 2008). We closely analyse discontinuities of the
income distribution at three thresholds: the lower unemployment insurance limit
(tl), the health insurance cap (th) and the upper limit in the social security scheme
(tu).5 We start with the distribution of gross earnings and in an extended analysis
we further explore the distribution of labour costs and net earnings.

5.5.1 Gross earnings

Before presenting the McCrary test results, the distribution of gross earnings around
the thresholds is depicted in Figure 5.6. The distribution of gross earnings is smooth
around the thresholds tu, th and tl.

Table 5.4 present results of McCrary tests 6 of discontinuities in GE at the lower
(tl), middle (th) and higher threshold (tu) for two specifications: (i) bin size = AC200
and bandwidth = AC5,000, and (ii) bin size = AC200 and bandwidth = AC2,000 which
is very close to the default McCrary bandwidth. 7

No discontinuity at the middle and higher thresholds is found (Table 5.4). This
is not true for the lower threshold. Both the McCrary and polynomial test detect
significant discontinuities at the lower threshold of the unemployment contribution,
but the results are sensitive to the choice of the bandwidth. In both estimation
approaches the discontinuity turns from positive to negative dependent on the
bandwidth. The lower threshold causes a convex kink in the budget set because
marginal tax rates increase.8 While a positive discontinuity is consistent with
incidence on the employee, a negative discontinuity suggests that the incidence is
on the employer. This result is a clear indication that both the McCrary and the
polynomial test are not very robust in cases where visible discontinuities are absent
(see Figure 5.6).

5We also analyzed the density at the lower and upper limit of the pension schemes (tlp, tup).
We did not find any discontinuity in the density of gross earnings. As these contributions are
imputed, we have less confidence in these results.

6We prefer to show results of the tables instead of the accompanying graphs because the table
is more illustrative of the sensitivity of the McCrary test.

7The McCrary test is sensitive to bandwidth, but no to bin size. Additional sensitivity checks
(not shown) reveal similar results for different bin sizes.

8The measured effect of the lower threshold is a combined effect of the increase in marginal
SSC rate and the personal income tax (see Section 2).
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Figure 5.5: Incidence and empirical densities

Notes: These graphs plot the effect of a simulated decrease in marginal tax rate of 20% at AC35,000
on the densities of labour costs and gross earnings. The decrease in marginal tax rate is either
shifted to employees resulting in a negative discontinuity in gross earnings (left graph) or to
employers resulting in a positive discontinuity in labour costs at the threshold (right graph).
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146

5.5 Empirical results

This section examines discontinuities in the Dutch income distribution by applying
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We can offer several potential explanations for the smooth distribution of gross
earnings. First, the absence of either a gap or a trough in case of a concave kink
indicate small behavioural responses either due to small labour supply elasticities
or high adjustment costs. The Dutch schedule is associated with relatively small
kinks. The change in the marginal tax rates is 4.2pp at the lower threshold, at the
health insurance threshold it is 7.75pp and at the upper threshold it is 12.16pp (see
Section 2). Unlike big kinks and notches, small kinks do not seem to create strong
distortions and therefore do not induce large behavioural responses. Indeed, studies
using bunching around kinks to identify behavioural responses find that only very
large and salient kinks create bunching9, and even there the response is modest
(Saez, 2010; Chetty et al., 2011).

Second, smooth distribution of gross earnings points to non-shifting, that is
that locally, incidence of employer SSC is on the employer and employee SSC in
on the employee. Possible explanations are unawareness by employers because of
non-salience (Saez, 2010) and the inability to adjust earnings in the short run due to
wage rigidities.

In the next sections we will contrast this finding for gross earnings with findings
when we include employer SSC (labour costs) or exclude employee SSC (net earnings).
Since they are deterministically related, a discontinuity in the SSC system should
appear in one of the three earning concepts and as such should provide information
on local incidence.

5.5.2 Labour costs

Figure 5.7 present the relative distance of observed labour costs to the threshold for
each 1-percentage point bin. Figure 5.7 reveal discontinuities of partial labour costs
at threshold tulcp and discontinuity at thlcp and a small discontinuity at the lower
threshold tllcp. The McCrary and polynomial test detect significant discontinuity
estimates at all three thresholds for different sizes of bandwidth, (i) bin size = 1%
and bandwidth = 10%, and (ii) bin size = 1% and bandwidth = 20% (Table 5.5).
Except for the lower threshold, the estimates are robust.

At the lower threshold (tllcp) the McCrary test detect significant negative
discontinuities whereas the polynomial test finds no discontinuity with bandwidth =

9E.g., Saez (2010) finds that bunching arises only at the threshold of the first income tax
bracket where the marginal tax rate jumps to 20 percent. He finds no evidence of bunching at any
other kink point where the change in marginal tax rates is smaller.
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Figure 5.6: Gross earnings (GE) distribution around thresholds th, tu and tl (in
euro).

Notes: The figure plot the distance of gross earnings to the health threshold (left) and upper
threshold (right) in euro. The bins are equal to 200 euro.

Table 5.4: McCrary tests of discontinuities in GE, 2011

tl th tu

Bin size = AC200, Bandwidth = AC5000
McCrary estimate 0.0321 0.0008 -0.0036

(0.0100) (0.0053) (0.0085)

Polynomial test estimate -0.1101 0.0149 -0.0176
(0.0536) (0.0095) (0.0123)

Sample size 227,597 658,781 271,089

Bin size = AC200, Bandwidth = AC2000(a)

McCrary estimate -0.0783 0.0117 -0.0150
(0.0161) (0.0084) (0.0133)

Polynomial test estimate 0.0430 0.0177 -0.0271
(0.0759) (0.0126) (0.0251)

Sample size 83,321 272,568 107,343

Notes: The coefficients are estimates of discontinuity measured as a log difference
in height of the distribution on either side of a threshold.
(a) The McCrary default bandwidth for each threshold is close to AC2000 and the
results are qualitatively the same.
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Figure 5.6: Gross earnings (GE) distribution around thresholds th, tu and tl (in
euro).

Notes: The figure plot the distance of gross earnings to the health threshold (left) and upper
threshold (right) in euro. The bins are equal to 200 euro.

Table 5.4: McCrary tests of discontinuities in GE, 2011
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McCrary estimate 0.0321 0.0008 -0.0036

(0.0100) (0.0053) (0.0085)

Polynomial test estimate -0.1101 0.0149 -0.0176
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Notes: The coefficients are estimates of discontinuity measured as a log difference
in height of the distribution on either side of a threshold.
(a) The McCrary default bandwidth for each threshold is close to AC2000 and the
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10%. At the McCrary default bandwidth the McCrary test finds a log discontinuity of
-0.09 which is almost equal to the increase in the marginal SSC and personal income
tax rate. Again, this shows that the McCary and polynomial test are sensitive to
the choice of bandwidth if the visible discontinuity is small, such as is the case for
the lower threshold (see Figure 5.7).

The coefficient for the middle threshold (thlcp) is significant and positive and
robust for different bandwidth and estimation approaches. The estimate for the
upper threshold (tulcp) equals 0.06 log difference, which is close to the change in the
marginal tax rate. The coefficient for the upper threshold equals 0.08-0.10 which
is close to the decrease in the marginal tax rate. These results indicate that the
decrease in HI and UI is not shifted and that their incidence is on employers.

To examine the impact of varying-rate SSC, these are added to the labour costs
(LCA). For varying-rate SSC the labour cost threshold is individual-specific and is
uncertain. Figure 5.8 presents the LCA densities centered at thresholds tllca, thlca,
and tulca. In contrast to LCP , no major discontinuities are visible in the graph at
the middle and upper threshold (and at lower threshold, not shown). This finding
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Figure 5.7: Distribution of partial labour costs (LCP) around thresholds thlcp, tulcp

and tllcp (%-deviation).

Notes: The figures plot the percent of workers with observed labour costs close to the health
threshold (topleft) and upper threshold (topright) and lower threshold (below). The distance is
calculated as (LCP -tlcp)/tlcp ∗ 100. The bins are equal to 1pp.
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Table 5.5: McCrary tests of discontinuities in LCP , 2011

tllcp thlcp tulcp

Bin size = 1%, Bandwidth = 10% (a)

McCrary estimate -0.0919 0.0634 0.0826
(0.0175) (0.0065) (0.0082)

Polynomial test estimate 0.0243 0.0628 0.0798
(0.0498) (0.0086) (0.0164)

Sample size 68,586 446,177 283,561

Bin size = 1%, Bandwidth = 20%
McCrary estimate -0.0421 0.0606 0.0967

(0.0123) (0.0045) (0.0059)

Polynomial test estimate -0.1073 0.0603 0.0820
(0.0562) (0.0088) (0.0173)

Sample size 143,108 840,534 601,006

Notes: The McCrary coefficients are estimates of discontinuity measured as
a log difference in height of the distribution on either side of a threshold.
The polynomial coefficients are normalized by average density just before the
threshold. Standard errors in parentheses.
(a) The McCrary default bandwidth for middle and upper threshold equals

13% and 11% which is close to 10% and the results are qualitatively the same.

reveals that the presence of variable-rate SSC, though relatively small in size, is
enough to mask discontinuities in labour costs.10

5.5.3 Net earnings

Furthermore, our data allows us to look at the density of net earnings (NE). To
calculate NE, we subtract the calculated health contributions from the observed
gross earnings (GE). Because the employee health insurance contribution partly
depends on household income and household composition, marginal tax rates differs
across workers. Our dataset includes all the relevant information to calculate the

10We also examined the distribution of labour costs including the employer pension contribution
(LCT ) since they constitute a large part of labour costs. Again, no major discontinuities are
visible in the graphs. Adding employee pension contributions to our gross earnings measure (GEA)
resulted in significant discontinuities at tlp1 and tup1. We rely less on these estimates as we have
calculated the pension contributions ourselves. The discontinuities detected by the tests could be
purely a mechanical result of our calculation, rather than discontinuities that would have been
detected in case we observed the pension contributions.
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Figure 5.7: Distribution of partial labour costs (LCP) around thresholds thlcp, tulcp

and tllcp (%-deviation).

Notes: The figures plot the percent of workers with observed labour costs close to the health
threshold (topleft) and upper threshold (topright) and lower threshold (below). The distance is
calculated as (LCP -tlcp)/tlcp ∗ 100. The bins are equal to 1pp.
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reveals that the presence of variable-rate SSC, though relatively small in size, is
enough to mask discontinuities in labour costs.10

5.5.3 Net earnings

Furthermore, our data allows us to look at the density of net earnings (NE). To
calculate NE, we subtract the calculated health contributions from the observed
gross earnings (GE). Because the employee health insurance contribution partly
depends on household income and household composition, marginal tax rates differs
across workers. Our dataset includes all the relevant information to calculate the

10We also examined the distribution of labour costs including the employer pension contribution
(LCT ) since they constitute a large part of labour costs. Again, no major discontinuities are
visible in the graphs. Adding employee pension contributions to our gross earnings measure (GEA)
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Figure 5.8: Distribution of labour costs adjusted (LCA) around individual thresholds
thlca and tulca (%-deviation).

Notes: The figure plots the percent of workers with observed labour costs close to the health
threshold (left) and upper threshold (right). The distance is calculated as (LCA-tlca)/tlca ∗ 100,
where tlca are individual specific thresholds. The bins are equal to 1 percentage point.

individual tax rate. Again, as in the case of the labour cost thresholds, the net
earnings thresholds will not be located uniformly across wage earners in our sample.

The right panel of Figure 5.9 presents the NE densities centered at thresholds thne

and tune. Similar to the density of gross earnings and labour costs, no discontinuities
are visible in the densities of NE. Even though our net income variable is observed
with high precision, we could introduce measurement errors because we had to
calculate the employee health insurance contribution.

5.5.4 Explanations employing a bargaining model

Our results imply that at the threshold the incidence is on the employer. This
section investigates the parameters of simple bargaining models and relates these
parameters to our findings. In a simple bargaining model (Layard et al., 1991) the
Union’s contribution to the Nash bargaining is given by U − Ū = N(W − A) and
the firms’ contribution to the Nash bargaining is given by Π − Π̄ = (EN)α − WN .

Where W indicates wage, N is employment, A is the expected outside wage and
E effort. There is a competitive market so Π̄ = 0. Suppose at the margin there is
no effect on employment (N = 1). And suppose the production function is labour
intensive (α = 1). Without loss of generality we assume E = 100.
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Figure 5.9: Distribution of Net earnings (NE) around individual thresholds thne

and tune (%-deviation).

Notes: The figure plots the percent of workers with observed net earnings close to the health
threshold (left) and upper threshold (right). The distance is calculated as (NE-tne)/tne, where tne

are individual specific thresholds. The bins are equal to 1 percentage point.

The Union’ contribution to the Nash bargaining is:

U − Ū = (W − A) (5.2)

The firms’ contribution is:

Π − Π̄ = 100 − W (5.3)

After taking natural logarithms the wage bargaining solves (with union bargaining
power β) :

maxW β log(W − A) + (1 − β) log(100 − W ) (5.4)

FOC w.r.t. W
β

W − A
+ −(1 − β)

100 − W
= 0 (5.5)

results in

W = (100 − A)β + A (5.6)

This solution shows that unions receive at most 100 when their bargaining power
is highest (β = 1) whereas they receive only their outside option (A) when their
bargaining power is lowest (β = 0).

Now, we include taxes (τ) which is equal to the sum of both employer and
employee taxes. Total labour costs equal W + τ where W stands for net wage. As a
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Figure 5.8: Distribution of labour costs adjusted (LCA) around individual thresholds
thlca and tulca (%-deviation).

Notes: The figure plots the percent of workers with observed labour costs close to the health
threshold (left) and upper threshold (right). The distance is calculated as (LCA-tlca)/tlca ∗ 100,
where tlca are individual specific thresholds. The bins are equal to 1 percentage point.

individual tax rate. Again, as in the case of the labour cost thresholds, the net
earnings thresholds will not be located uniformly across wage earners in our sample.

The right panel of Figure 5.9 presents the NE densities centered at thresholds thne

and tune. Similar to the density of gross earnings and labour costs, no discontinuities
are visible in the densities of NE. Even though our net income variable is observed
with high precision, we could introduce measurement errors because we had to
calculate the employee health insurance contribution.

5.5.4 Explanations employing a bargaining model

Our results imply that at the threshold the incidence is on the employer. This
section investigates the parameters of simple bargaining models and relates these
parameters to our findings. In a simple bargaining model (Layard et al., 1991) the
Union’s contribution to the Nash bargaining is given by U − Ū = N(W − A) and
the firms’ contribution to the Nash bargaining is given by Π − Π̄ = (EN)α − WN .

Where W indicates wage, N is employment, A is the expected outside wage and
E effort. There is a competitive market so Π̄ = 0. Suppose at the margin there is
no effect on employment (N = 1). And suppose the production function is labour
intensive (α = 1). Without loss of generality we assume E = 100.
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Figure 5.9: Distribution of Net earnings (NE) around individual thresholds thne

and tune (%-deviation).

Notes: The figure plots the percent of workers with observed net earnings close to the health
threshold (left) and upper threshold (right). The distance is calculated as (NE-tne)/tne, where tne

are individual specific thresholds. The bins are equal to 1 percentage point.

The Union’ contribution to the Nash bargaining is:

U − Ū = (W − A) (5.2)

The firms’ contribution is:

Π − Π̄ = 100 − W (5.3)

After taking natural logarithms the wage bargaining solves (with union bargaining
power β) :

maxW β log(W − A) + (1 − β) log(100 − W ) (5.4)

FOC w.r.t. W
β

W − A
+ −(1 − β)

100 − W
= 0 (5.5)

results in

W = (100 − A)β + A (5.6)

This solution shows that unions receive at most 100 when their bargaining power
is highest (β = 1) whereas they receive only their outside option (A) when their
bargaining power is lowest (β = 0).

Now, we include taxes (τ) which is equal to the sum of both employer and
employee taxes. Total labour costs equal W + τ where W stands for net wage. As a
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result, the union contribution remains unchanged whereas the firm contribution to
the Nash bargaining includes these taxes.

maxW β log(W − A) + (1 − β) log(100 − W − τ) (5.7)

Taking FOC wrt W we get:

W = (100 − A − τ)β + A (5.8)

This result highlights that unions receive 100 − τ when their bargaining power
is highest (β = 1). The tax reduces net wage with τ . The profit of the firm stays
constant as labour costs do not change (δW = δτ). This could be interpreted as
incidence on the employee. On the contrary, the union receives wages equal to the
outside option A when her bargaining power is lowest (β = 0). Net wages do not
change (δW = 0) which is the same result as in the model without taxes. The firm,
however, receives a lower surplus compared to the model without taxes because
labour costs are higher. In this case, the incidence is on the employer.

To wrap up, the higher the bargaining power of the union the higher the incidence
on the employee. At first sight, this may seem as a counter-intuitive result. However,
it means that without bargaining power the firm is able to capture the whole surplus
and the union receive the outside option. Imposing taxes reduces this surplus which
is borne by the firms as the union will not accept wages lower than the outside
option.

Our empirical findings indicate that the incidence is on the employer. This result
is consistent with zero bargaining power of the union. In that case, firm receives
the whole surplus and the union only receives the outside option. Imposing a tax
will not change the net wage W . This conclusion contradicts other papers which
find that union bargaining power is about 0.2–0.3 for Belgium (Dobbelaere, 2004)
and Italy (Dumont et al., 2006) and 0.4–0.6 for Belgium, France, Germany and UK
(Dumont et al., 2006).

However, it is a plausible finding for the current case where taxes change at a
threshold. Unions may have less incentive to bargain over these changes in labour
costs for several reasons. First, the cost to acquire the precise location and change
in (employer) tax rate is high. Second, it only applies for a specific and small group
of workers. Third, the tax advantage is too small to actually impact negotiations or
the decision to find a new job.

An alternative explanation that does not rely on zero bargaining power of the
union is that wages are sticky. It takes time to adjust wages to new taxes. However,
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in our case, the change in tax rate occurs at a threshold, not over time. Moreover,
the threshold is adjusted to known price indices.

Does this bargaining model without bargaining power of the union explains our
findings that the statutory incidence is equal to the economic incidence and that the
density of gross wages is smooth? In our case it does, but this is due to a specific
feature of the Dutch system which is less generalizable to other settings. Since 2009,
the Dutch system only features a drop in the marginal tax rate of the employer.
Since the employee rate is zero, a constant gross wage is consistent with a constant
net wage. Since we see that the full burden is on the employer, the economic rate
equals the statutory rate.

5.6 Conclusions

In this paper we examine the distribution of earnings to analyse incidence effects
of social security contributions in the Netherlands. We carefully examine the
distribution of earnings concepts inclusive and exclusive of these contributions at
certain thresholds where marginal tax rates jump up or down.

Our findings are fourfold. First, we find a continuous distribution of gross earnings.
The finding of a smooth distribution of gross earnings is in line with results in recent
empirical studies. A smooth distribution contradicts the prediction of the standard
incidence theory that contributions are fully shifted to the employees (in the long
run). It is hard to reconcile this finding with the standard static model of labour
supply and demand which is often used in public economics. According to that
model, gross earnings are irrelevant as only labour costs and net earnings enter the
utility functions. Given kinks in the budget set, the expected distribution of gross
earnings is not smooth. We assess this as a compelling result since our gross earnings
concept is measured with large precision and very likely without measurement errors
which would be an alternative cause of smoothness.

Second, we find a discontinuity in labour costs. The combination of a smooth
distribution of gross earnings together with a discontinuity in labour costs is clear
evidence that these employer contributions are not shifted to employees âĂŞ at least
not in the short run. As a consequence, the nominal split of SSC matters which
contradicts the Invariance of Incidence Proposition. The discontinuity in labour
costs also rules out measurement errors as an alternative explanation for smooth
gross earnings.
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Third, taking into account both uniform-rate and varying-rate SSC results in a
continuous distribution of labour costs. This is a clear indication of measurement
errors in the varying-rate SSC. This finding highlights the fact that even minor
measurement errors can mask any discontinuity. This stresses the importance of
observing actual payments and avoiding imputing payments. In the latter, gaps
are mechanically introduced resulting in an invalid conclusion on incidence. To our
knowledge, we are the first to actually observed earnings and SSC and actually reveal
a discontinuity in observed labour costs.

Fourth, the absence of either a gap or trough in case of a concave kink point
indicate small behavioural responses either due to small labour supply elasticities or
high adjustment costs. This can be caused by the complexity of the tax system or
too small changes in marginal tax rates which makes the marginal tax rate nonsalient
(Saez, 2010). The latter seems to be unlikely as the change in employer marginal tax
at the middle threshold is 8pp and at the higher threshold is about 9pp–12pp.

Overall, the combined finding of a continuous distribution of gross earnings and a
discontinuous distribution of labour costs is hard to reconcile with the static labour
supply and demand model that is extensively used in public economics. According
to that model, the gross earnings concept and the statutory split are irrelevant as
employers respond to labour costs and employees respond to net earnings according
to their preferences. On the contrary, our results suggest that the statutory split
matters and that the burden of SSC close to thresholds is borne by employers.

Possible explanations are unawareness by employers and employees because of
non-salience due to the complexity of the social security system or non-flexible wage
adjustments due to collective bargaining instead of individual bargaining. In a
stylized bargaining model we show that this finding is consistent with zero bargaining
power of unions combined with a local change at the threshold. This contradicts
other studies who find higher levels of union bargaining power. However, unions
may have less incentive to bargain over these beneficial labour costs at the threshold
for several reasons. First, the cost to acquire the precise location and change in
(employer) tax rate is high. Second, it only applies for a specific and small group of
workers who may not represent the median union member. Third, the tax advantage
is too small to actually impact negotiations or the decision to find a new job.
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Fig. 1 Downwards kinks and behavioural responses. a Indifference curve and budget set. b Density distri-
bution. Note: Panel A shows indifference curves U1 and U2 for an individual who chooses to locate at y1

under a linear SSC schedule (with slope 1− t) and at y2 > y1 when SSCs are capped at the ceiling y∗ (with
slope 1). Panel B shows we should therefore expect to see a dip in the distribution of gross earnings around
the ceiling as—with a smooth distribution of preferences for leisure—some individuals will increase their
earnings in response the to lower marginal tax rate above the threshold
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Figure 5.A1: Budget set with concave kink and expected density at threshold

Source: Alvaredo et al. (2017)

5.A.2 McCrary test

Applying the local linear density estimator requires two steps (McCrary, 2008). First,
a histogram of the relative distance to the earnings threshold is calculated and bins
are formed to the left and right of the threshold. This results in bin grid X1, X2, .., XJ

of width b. The cellsize Yj is normalized and equals Yj = (1/nb) ∑ 1(g(Ri) = Xj).
The histogram is just the scatterplot of (Xj, Yj). Second, separate local linear
smoothers are applied to bins to the left and to the right of the threshold. The
midpoints of the bins are the regressors (Xj − c) and the normalized counts of
the observations in each bin are the outcome variables. To be precise, the density
estimate at r is given by f̂(r) = φ̂1. With (φ̂1, φ̂2 ) choosen to minimize L(φ̂1, φ̂2, r) =
∑{Yj − φ1 − φ2(Xj − r)}2K((Xj − r)/h){1(Xj > c)1(r ≥ c) + 1(Xj < c)1(r < c)}.
Here K(.) denotes a kernel function and the number of observations used in the
regression is given by h, which is the bandwidth. This step adopts a weighted
regression where the height of the bins are explained by the midpoints of the bins
and most weight is given to the bins nearest to the threshold.

Formally, a density function, f(r) of running variable Ri is evaluated. The
parameter of interest is the log difference in height at the threshold θ.
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θ = ln lim
r↓c

f(r) − ln lim
r↑c

f(r) ≡ ln f+ − ln f−

In practice, one estimates two separate local linear regressions for bin points to
the left and to the right of the threshold c. The log difference of the coefficients on
the intercepts then estimates θ.
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(5.9)
where S+

n,k = ∑
Xj>c K((Xj−c)/h)(Xj−c)k and S−

n,k = ∑
Xj<c K((Xj−c)/h)(Xj−

c)k

5.A.3 Polynomial test

In this paper the polynomial test is applied in two steps. The first step is equivalent
to the McCrary test where individual observations are aggregated into bins. In the
second step a polynomial is fitted to the counts in each bin and a dummy variable is
included indicating bins to the right of the threshold. The following regression is
estimated Cj = ∑q

i=0 βi(Xj −c)i +γ1[Xj −c ≥ 0]+εj. Where Cj denotes the number
of individuals in income bin j, q is the order of the polynomial and the indicator
function 1 measures the difference before and after the threshold. Normalizing this
coefficient with the average density slightly below the cap results in our estimate of
the discontinuity.
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CHAPTER 6
Summary and conclusions

A key element in policy design is the assessment of welfare losses caused by behavioral
responses to income taxation. These responses encompass both real responses, such as
investment and working hours, and income shifting responses, such as tax avoidance
and tax evasion. This dissertation contributes new insights to the labour supply
and public economic literature that examine individual labour market responses to
tax incentives. In four empirical studies, we analyze the impact of tax incentives
on hours, income, occupational choice and labour costs. To identify the causal
impact exogenous changes in tax incentives are crucial. For that reason, exogenous
cross-section variation caused by thresholds or variation over time due to tax reforms
is exploited. The findings contribute to a better understanding to what extent and
how individuals respond to tax incentives, and this knowledge helps in designing
better tax policies.

Chapter 2 evaluates the labour supply response of married women to changes in
their after-tax wage caused by the tax reform of 2001. First, the tax reform reduced
marginal tax rates, most substantially in the highest two brackets, where tax rates
were reduced by eight percentage-points. Second, tax allowances were replaced by
tax credits which removed some fixed costs of working. Before the reform, working
at a low income was financially relatively unattractive for women with a high-income
partner as this would increase taxes at the family level. Since the tax credit is a fixed
reduction, the total tax reduction remains the same irrespective of the participation
decision. We find that the labour supply response of married women to changes
in after-tax wage is rather small. The estimated uncompensated wage elasticity is
not significantly different from zero. This suggests that although the tax reform
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increased after-tax hourly wages it did not increase hours. However, the tax reform
had a substantial positive effect on labour force participation, which we attribute to
the shift from allowance to tax credit. Female labour force participation increased
by 2.4%-points. Simulations with our estimated model show that the positive effect
on labour force participation dominates the negative effect of wages. Our empirical
results contradict earlier studies finding that the uncompensated wage elasticity is
between 0 and 0.3 (Meghir and Phillips, 2010). As a sensitivity analysis we apply
the grouping estimator, which gives a positive and significant uncompensated wage
elasticity in the same order as found in Blundell et al. (1998). However, this result
is unreliable as the instrument is not strong enough. This article was published in
Labour Economics in 2012.

Chapter 3 examines the income and occupational choice responses of self-employed.
On average, self-employed pay less tax than wage employed. According to the theory
of optimal taxation, income from self-employment should be taxed less than income
from wage employment (Mirrlees, 1971, 1976). One reason is that self-employed
individuals have more possibilities to evade or avoid paying taxes. The estimations
results indicate that Dutch self-employed respond to changes in tax rates by adjusting
their income and less by changing their occupational status. The estimated elasticity
of taxable income (ETI) is 0.3. The income response is much stronger to the large
reform in 2001 compared to the smaller targeted reforms in 2005 and 2007. Since the
reforms are only few years apart, it is unlikely that structural preferences for work
have changed. It is plausible that the sizable differences are due to differences in
salience. Contrary to other studies, our ETI for self-employed with a lower income is
much higher than the ETI for high-income self-employed. Since the hours response
is found to be relatively small (Gruber and Saez, 2002; Jongen and Stoel, 2016),
we believe that tax avoidance and evasion are main drivers of the higher ETI at
the lower end of the income distribution. Also, the different findings between wage
employed and self-employed suggests that lack of third-party reporting facilitates
this behaviour. We might estimate a lower ETI for high-income earners than earlier
studies because we do not observe their itemized deductions that have an upward
effect on the ETI. We emphasize the fact that the choice of the income weighting is
not innocuous, which was demonstrated in (Weber, 2014). The estimations results on
the occupational choice margin suggest that earnings differentials cannot explain (the
increase in) self-employment. The combination of our analyses reveals an interesting
pattern. Workers hardly switch their occupational status and they easily adjust their
income. Possible explanations for this finding are adjustments costs such as fixed
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costs of running a business. By contrast, self-employment income responses are more
flexible due to possibilities to adjust hours or shift income by tax avoidance and tax
evasion.

Chapter 4 assesses the sensitivity of income responses to changes in tax rates at
three thresholds in the income tax system. We examine whether individuals adjust
their income to stay below the threshold of a tax bracket, which is known as bunching
(Saez, 2010). In order to detect bunching, we first determine the optimal bunching
window around the threshold. This is necessary as individuals are not able to
perfectly adjust their income to stay below the threshold. So far, researchers choose
the bunching window by visual inspection which results in uncertain estimates. We
propose a simple, data-driven procedure which allows the window to be asymmetric
around the threshold and to be more flexible. It also enhances the reproducibility of
studies implementing the bunching approach. We find clear evidence of bunching
behaviour at all three thresholds of the Dutch tax schedule with a precise estimated
elasticity of 0.023 at the upper threshold. We find much larger estimates for women
and self-employed individuals. We also identify significant bunching behaviour for
individuals in paid employment, which we can mostly attribute to tax deductions
that can be shifted between married tax filers. Since bunching is absent among single
tax filers, we conclude that real responses to taxation are modest.

Chapter 5 evaluates the economic incidence of social security contribution
(ssc). The relevant question is who ultimately bears the costs of ssc, which is
the economic incidence. If employers are able to shift their share to employees,
then the economic incidence is on employees. The discontinuity in the marginal
rates due to the existing upper threshold in the social security system (in Dutch:
grens werknemersverzekeringen) is exploited. The actual distributions of labour
costs and gross earnings provide information on incidence at this threshold. Labour
costs are determined by level of gross earnings and level of employer social security
contributions. The idea behind the cross-sectional method is that a discontinuity
in the marginal tax rate should cause a discontinuity in at least one of the three
distributions of income since these are deterministically related (Alvaredo et al.,
2017). We name this “deterministic discontinuity”. Our estimation results reveal
that economic incidence of ssc is on the employer, at least in the short run. Possible
explanations for non-shifting to employees are unawareness by employers and
employees because of non-salience (Saez, 2010). A relevant policy implication
is that ssc could be made more visible by including the employer contributions on
the wage slip. Other explanation is non-flexible wage adjustments due to collective
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bargaining instead of individual bargaining. We show that this case is compatible
with a bargaining model where unions have zero bargaining power. This article was
published in De Economist in 2017.

A common finding of these four studies is that employee’ responses to taxations
are relatively small. Individuals hardly adjust their hours or their income when
facing a change in their tax rate. Likewise, employers do not shift (changes in) social
security contributions to their employees. Possible explanations for the absence of
strong labour market response are adjustments costs, imperfect knowledge of tax
rates and thresholds and too small changes in tax rates to overcome fixed costs of
switching hours or occupation. The self-employed are the only exception to these
findings; they do adjust their income in response to a higher marginal tax rate,
probably because of their increased possibilities.

The first policy lesson taken from this thesis is that in designing tax policies,
employees’ behavioural responses are small which suggest that efficiency costs are
small as well. More specifically, small tax increases will not result in large efficiency
costs. The underlying reason for this is that small changes are not salient and too
small to overcome fixed costs and optimizations frictions.

A second lesson is that tax avoidance and tax evasion may be important drivers of
changes in taxable income, especially for high-income earners and the self-employed.
This means the ETI is largely dependent on the definition of the tax base and
enforcement; both are controlled by policy makers.

The final – and key – lesson is that labour market responses are heterogeneous.
In this respect, the self-employed stand out. Self-employed are more flexible in
adjusting their hours and income. Their increased responsiveness should be taken
into account in designing tax policies with minimal efficiency costs. As a result, some
degree of complexity in the tax-benefit system is inevitable.
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Samenvatting

(Summary in Dutch)

In de meeste Westerse landen gaat een groot deel van het inkomen – ongeveer 25% – op
aan inkomstenbelasting (OECD, 2013). De overheid financiert hiermee bijvoorbeeld
publieke voorzieningen. Door belastingheffing verandert de overheid de financiële
opbrengsten van werk, in de economische literatuur ook wel ”belastingprikkel”
genoemd. Zo gelden er verschillende belastingtarieven, kortingen en toeslagen die
variëren met inkomen en huishoudsituatie en die het stelsel complex maken. Hierdoor
kunnen mensen andere keuzes gaan maken op de arbeidsmarkt, bijvoorbeeld als
zelfstandige beginnen, inkomen achterhouden of meer of minder gaan werken. Deze
verstoring van keuzes verlaagt niet alleen de belastingopbrengst, maar kan ook verlies
van welvaart met zich meebrengen. Dat laatste gebeurt met name omdat mensen
minder uren gaan werken en zo minder inkomen genereren en minder consumeren.
Belastingheffing gaat daarom over het algemeen gepaard met een verlies van efficiëntie.
Bij de vormgeving van beleid is inzicht in de reacties van mensen op belastingen
daarom essentieel.

In de vier verschillende studies analyseren we de effecten van belastingprikkels op
arbeidsmarktuitkomsten zoals gewerkte uren, inkomen, zelfstandig ondernemerschap
en arbeidskosten. De focus ligt daarbij op veranderingen in belastingen. Deze veran-
deringen zijn het gevolg van wijzigingen in bestaande grenzen in het belastingstelsel
of door brede belastinghervormingen die in het verleden zijn doorgevoerd.

Hoofdstuk 2 onderzoekt de arbeidsaanbodreactie van getrouwde vrouwen op een
verandering in hun netto inkomen als gevolg van de (laatste) brede belastingher-
vorming die in 2001 in Nederland is ingevoerd. De hervorming bestond allereerst
uit een verlaging van de belastingtarieven. Dit betrof vooral de hoogste twee
belastingschijven, waar de verlaging 8 procentpunt bedroeg. Daarnaast werden de
belastingvrije sommen vervangen door heffingskortingen met als gevolg dat hoge vaste
kosten van werk vervielen. Voor de hervorming was werken tegen een laag inkomen
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Bij de vormgeving van beleid is inzicht in de reacties van mensen op belastingen
daarom essentieel.

In de vier verschillende studies analyseren we de effecten van belastingprikkels op
arbeidsmarktuitkomsten zoals gewerkte uren, inkomen, zelfstandig ondernemerschap
en arbeidskosten. De focus ligt daarbij op veranderingen in belastingen. Deze veran-
deringen zijn het gevolg van wijzigingen in bestaande grenzen in het belastingstelsel
of door brede belastinghervormingen die in het verleden zijn doorgevoerd.

Hoofdstuk 2 onderzoekt de arbeidsaanbodreactie van getrouwde vrouwen op een
verandering in hun netto inkomen als gevolg van de (laatste) brede belastingher-
vorming die in 2001 in Nederland is ingevoerd. De hervorming bestond allereerst
uit een verlaging van de belastingtarieven. Dit betrof vooral de hoogste twee
belastingschijven, waar de verlaging 8 procentpunt bedroeg. Daarnaast werden de
belastingvrije sommen vervangen door heffingskortingen met als gevolg dat hoge vaste
kosten van werk vervielen. Voor de hervorming was werken tegen een laag inkomen

173

Samenvatting (Summary in Dutch)



Samenvatting (Summary in Dutch)

meestal financieel onaantrekkelijk voor vrouwen met een partner met een hoog
inkomen, omdat de verschuldigde belasting op huishoudniveau toenam. Aangezien
een heffingskorting een vaste verlaging van het belastingbedrag inhoudt, maakt het
inkomen van de partner niet uit voor de verschuldigde belasting zodra de vrouw
gaat werken. Onze bevinding is dat de arbeidsaanbodreactie van getrouwde vrouwen
klein is en niet significant afwijkt van nul. Dit suggereert dat – ondanks dat de
hervorming de netto inkomens van huishoudens verhoogde – dit niet leidde tot
meer uren werk voor diegenen die al werkten. Echter, de belastinghervorming
van 2001 had wel een groot en positief effect op de beslissing om überhaupt te
gaan werken. De eerder genoemde vervanging van belastingvrije sommen door
heffingskortingen is hiervan de oorzaak. De participatie van vrouwen nam aldus toe
met 2,4 procentpunt. Ons resultaat wijkt af van eerdere studies die concluderen dat
de loonelasticiteit positief is en tussen de 0 en 0.3 bedraagt (Meghir and Phillips,
2010). In onze gevoeligheidsanalyse passen we de standaard methode toe en vinden
dan wel vergelijkbare effecten als in Blundell et al. (1998). Dit artikel is verschenen
in het vaktijdschrift Labour Economics.

Hoofdstuk 3 focust op de groep zelfstandigen op de Nederlandse arbeidsmarkt.
We analyseren hierin de rol van belastingprikkels op zowel het inkomen van
zelfstandigen als op de keuze om zelfstandige te worden. Gemiddeld genomen
betalen zelfstandigen minder belastingen dan werknemers. Volgens de optimale
belastingtheorie zou het inkomen van zelfstandigen ook minder belast moeten worden
dan dat van werknemers (Mirrlees, 1971, 1976). Een belangrijke reden hiervoor
is dat zelfstandigen meer mogelijkheden hebben om belastingen te ontwijken of te
ontduiken. De resultaten laten zien dat zelfstandigen in Nederland reageren op
veranderingen in de belastingtarieven door hun inkomen aan te passen. Kijken
we naar de keuze van individuen om zelfstandige in plaats van werknemer te
worden, dan blijken effecten echter gering. Onze bevindingen suggereren dat een
verandering van de belastingprikkel om zelfstandige te worden niet (de toename
van) zelfstandig ondernemerschap kan verklaren. De elasticiteit van het belastbaar
inkomen (ETI) is 0,3. Dat betekent dat een verhoging van het (1-) marginale
tarief gepaard gaat met een verlaging van het inkomen met 0,3%.Verder blijkt de
grote, meer zichtbare belastinghervorming uit 2001 meer effect te hebben gehad op
aanpassingen in inkomens van zelfstandigen dan latere hervormingen die in 2005 en
2007 zijn doorgevoerd. In tegenstelling tot eerdere studies, is de inkomensreactie
van zelfstandigen met een hoog inkomen minder sterk dan die van zelfstandigen
met een laag inkomen. Aangezien de aanpassing van uren op een belastingprikkel
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klein lijkt te zijn (Gruber and Saez, 2002; Jongen and Stoel, 2016), vermoeden
we dat belastingontwijking en belastingontduiking de oorzaak zijn van een grotere
reactie aan de onderkant van de inkomensverdeling. Het verschil in de reactie van
werknemers en zelfstandigen suggereert dat de afwezigheid van een derde partij die
de inkomens rapporteert aan de belastingautoriteiten dit mogelijk maakt. We sluiten
niet uit dat we een lagere inkomensreactie voor zelfstandigen met een hoog inkomen
vinden doordat we hun aftrekposten niet waarnemen. Deze aftrekposten scheppen
namelijk meer mogelijkheden voor belastingontwijking en verhogen daardoor de
inkomensreactie. Tot slot laat de combinatie van onze bevindingen een interessant
patroon zien. Werkenden wisselen niet vaak tussen werknemerschap en zelfstandig
ondernemerschap, maar zij passen wel makkelijker hun inkomen aan zodra ze
zelfstandige zijn. Mogelijke verklaringen voor dit gegeven zijn aanpassingskosten
zoals de vaste (opstart)kosten van zelfstandig ondernemerschap. Daartegenover staat
de grotere flexibiliteit van zelfstandigen in het aanpassen van hun inkomen. Zij
kunnen in vergelijking met werknemers makkelijker hun uren aanpassen of schuiven
met inkomen door onder andere belastingontwijking of belastingontduiking.

Hoofdstuk 4 analyseert de gevoeligheid van inkomen op een verandering in de
tarieven rondom de drie tariefsgrenzen van het Nederlandse belastingstelsel. We
onderzoeken of mensen hun inkomen aanpassen om onder de grens te blijven met
een hoger marginaal tarief en of er een clustering van mensen rondom die grens
ontstaat, zogeheten bunching (Saez, 2010). Om bunching te kunnen meten, moeten
onderzoekers eerst een inkomensinterval rondom de grens bepalen waar bunching
plaats kan vinden. Dit is nodig omdat mensen niet in staat zijn om hun inkomen
zodanig aan te passen dat ze exact onder de grens blijven. Tot dusverre kozen
onderzoekers dit interval op het oog, met onzekere schattingen tot gevolg. We
introduceren een eenvoudig toepasbare, data-gedreven procedure, die het mogelijk
maakt om automatisch een inkomensinterval te kiezen. Deze procedure vergroot de
mogelijkheid om studies die gebruik maken van de bunching methode te repliceren.
We vinden duidelijke aanwijzingen voor bunching bij alle drie de inkomensgrenzen.
De effecten zijn het grootst bij vrouwen en zelfstandigen. Ook vinden we dat partners
binnen huishoudens onderling met aftrekposten te schuiven om zo onder de grens te
blijven. Aangezien we geen bunching waarnemen bij singles in loondienst, concluderen
we dat de aanpassing van uren gering is.

Hoofdstuk 5 bestudeert tot slot of werknemers dan wel werkgevers de kosten
van (veranderingen in) sociale zekerheidsbijdragen dragen. Dit is de zogenoemde
economische incidence van sociale zekerheidsbijdragen. Als werkgevers een verhoging
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van hun premies kunnen verhalen op werknemers door lagere brutolonen, dan ligt
de economische incidence dus bij werknemers. De grens werknemersverzekering
introduceert een forse daling in de marginale premie. Vanaf een inkomen van 54 614
euro betalen werkgever geen premies over het hogere inkomen. De schok in marginale
premies die hiervan het gevolg is gebruiken we om het effect te achterhalen. Het idee
achter de gebruikte methode is dat een schok in de marginale premie tot uitdrukking
zou moeten komen in een verandering in de arbeidskosten, het bruto loon of het
netto loon van werknemers. (Alvaredo et al., 2017). Onze resultaten suggereren dat
de aanpassing op korte termijn vooral ligt in de loonkosten, bij een gelijk blijvend
netto loon. Een mogelijke verklaring voor het niet- doorberekenen is dat werkgevers
en werknemers de inkomengrens van sociale zekerheidspremies niet kennen, omdat
deze niet direct zichtbaar is (Saez, 2010). Een hieruit volgende beleidsconclusie kan
zijn om sociale zekerheidsbijdragen zichtbaarder te maken door ze op te nemen op
de salarisstrook. Daarnaast kan het zo zijn dat loonaanpassingen op korte termijn
inflexibel zijn. Dit artikel is gepubliceerd in De Economist.

De gemene deler van deze vier studies is dat de arbeidsmarktreacties van
werknemers op belastingprikkels doorgaans klein zijn. Werknemers passen hun uren of
inkomen nauwelijks aan zodra ze een verandering van het tarief (en daarmee hun netto
inkomen) meemaken. Hetzelfde geldt voor werkgevers die een verandering in hun
sociale premies (en daarmee hun arbeidskosten) niet of niet direct doorbelasten aan
hun werknemers. Mogelijke verklaringen hiervoor zijn aanpassingskosten, imperfecte
kennis van belastingtarieven en -grenzen, en (te) kleine voordelen die niet opwegen
tegen de vaste aanpassingskosten. Zelfstandigen zijn de uitzondering op de regel.
Zelfstandigen passen hun inkomen echter wel aan in reactie op een hoger marginaal
tarief, waarschijnlijk omdat ze ook meer mogelijkheden hebben om dat te doen.

Hiermee komen we op de eerste beleidsimplicatie die volgt uit dit onderzoek,
namelijk dat verstoringen door belastingheffing meestal gering zijn en daarom niet
leiden tot grote efficiëntieverliezen. De reden hiervoor is dat kleine veranderingen
niet zichtbaar zijn en niet opwegen tegen vaste kosten en aanpassingskosten.

Een tweede les is dat belastingontwijking en belastingontduiking mogelijk
belangrijke manieren zijn om belastbaar inkomen aan te passen, met name voor
mensen met een hoog inkomen of inkomen uit zelfstandig ondernemerschap. Dit
betekent dat de elasticiteit van het belastbaar inkomen voor een groot deel afhangt
van de definitie van de belastinggrondslag en van handhaving, die beide worden
bepaald door beleidsmakers.

De laatste en belangrijkste les is dat reacties op belastingprikkels verschillen
tussen groepen mensen op de arbeidsmarkt. In dit licht vallen vooral de zelfstandigen
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op. Zelfstandigen zijn meer flexibel in het aanpassen van hun uren en hun inkomen.
Met dit gegeven zou rekening gehouden moeten worden als men beleid zodanig
vorm wil geven dat er zo min mogelijk verstoringen zijn. Het gevolg is dat enige
complexiteit in het belastingstelsel onontkoombaar is.
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The Tinbergen Institute is the Institute for Economic Research, which was founded
in 1987 by the Faculties of Economics and Econometrics of the Erasmus University
Rotterdam, University of Amsterdam and VU University Amsterdam. The Institute
is named after the late Professor Jan Tinbergen, Dutch Nobel Prize laureate in
economics in 1969. The Tinbergen Institute is located in Amsterdam and Rotterdam.
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