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Abstract

We study the effects of a tax deduction for lifelong learning, exploiting exogenous
variation in the effective costs of lifelong learning due to jumps in tax bracket rates.
We use a regression kink design and tax return data on the universe of Dutch tax-
payers. Low-income individuals show no response, but high-income individuals are
more likely to report lifelong learning expenditures (though not a higher amount)
when net costs are lower. Furthermore, for high-income individuals the effect peaks
at the age interval 40—45 years of age.
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1 Introduction

Lifelong learning is high on the policy agenda. Societal and technological changes
increase the need to invest in lifelong learning. For example, effective retirement
ages in developed economies have risen dramatically over the past decade.! Also,
technological change and globalization seem to reduce the life spans of sectors,
firms and products (Goos et al. 2014; Autor et al. 2015). As a result, individuals are
more likely to switch jobs and careers during their working life and are more likely
to switch tasks within a given job. In the face of these changes, maintaining and
investing in human capital during working life becomes increasingly important. At
the same time, policymakers worry that individuals and/or their employers underin-
vest in lifelong learning, due to, for example, holdup problems (Malcomson 1997,
1999).2 Although it is difficult to determine empirically whether there is underin-
vestment in lifelong learning in general, policymakers seem particularly worried
about certain subgroups of the population that have a distaste for formal learning,
such as lower educated individuals (see, e.g., Eurostat 2016) and workers in sec-
tors that seem particularly ‘at risk’ due to technological change and globalization.
Policymakers therefore try to mitigate potential underinvestment in lifelong learn-
ing, by providing financial support to employees and their employers that undertake
lifelong learning, regulating and funding post-initial education and training, inform-
ing employees and their employers about the possibilities for lifelong learning and
scrutinizing labor market regulations for adverse side effects on lifelong learning.
Recently, a literature has emerged that investigates the effectiveness of different
policy measures. However, so far only direct financial support measures have been
investigated systematically and even then the empirical evidence on the effective-
ness of this type of policy remains scarce. On the prospects for tax incentives to
stimulate lifelong learning, we know very little.

In this paper, we study whether a tax deduction for lifelong learning can stimu-
late investment in lifelong learning. Specifically, we consider the effects of a tax
deduction in the Netherlands, where individuals can deduct their expenditures on
post-initial work-related training and education from their pre-tax personal income.
This includes tuition fees, books, necessary clothing and depreciation on a computer
when the computer is necessary for a work-related course. Jumps in marginal tax
rates provide exogenous variation in the financial incentives to undertake lifelong
learning. We study the effect of this exogenous variation on the probability of filing
lifelong learning expenditures and on the amount of lifelong learning expenditures
filed, for different subgroups and at different points in the income distribution.

We employ a regression kink design to estimate the impact of the tax deduction
on lifelong learning expenditures. The Dutch income tax system features two dis-
continuous jumps in the statutory marginal tax rate in our data period. Moving from

! The Netherlands is no exception and current 30-year-olds are expected to retire beyond their 70th
birthday.

2 Though studies have also identified factors that may mitigate this holdup problem, like reciprocity and
smart contract designs (Leuven et al. 2005; Hoffman and Burks 2013).
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the left to the right of the discontinuity, the upward jump in the marginal tax rate
implies a lower effective cost for lifelong learning to the right of the discontinu-
ity. This results in kinks in the net financial cost of lifelong learning. Because we
observe (almost) no bunching for singles around the kinks, we can apply a regres-
sion kink design for singles.®> For couples, we show that bunching at the kinks due
to the shifting of tax deductions between fiscal partners (to reduce their tax burden)
complicates the analysis.* We use a high-quality administrative dataset of tax returns
on the universe of Dutch taxpayers for the years 2006-2013. This dataset provides
information on all relevant earnings activities of the Dutch population and also con-
tains all the information on tax deductions.

Our main findings are as follows. First, at the kink for low-income singles
(approximately 18 thousand euro) we find no statistically significant effect on the
probability to file lifelong learning expenditures. However, at the kink for high-
income singles (approximately 52 thousand euro) we find an increase in the prob-
ability to file for lifelong learning expenditures of about 10%, though the effect on
the average amount filed is not statistically significant. Second, when looking at the
effects for subgroups of high-income singles, we find larger effects for natives, the
higher educated and individuals in the interval 40-45 years of age. Third, we show
that shifting of tax deductions between fiscal partners results in bunching around the
kinks for couples, inflating the effects for primary earners (the partner with the high-
est income) and resulting in counterintuitive negative effects for secondary earners
(the partner with the lowest income).

We make a number of contributions to the literature. We contribute to the scarce
literature on the causal effects of tax incentives for lifelong learning. We build on
the analysis by Leuven and Oosterbeek (2012), but make substantial improvements.
The authors use a sample of about 100 thousand Dutch tax returns, of which only a
subsample of individuals is close to the relevant tax bracket thresholds. Our paper
uses about 10 million tax returns. Furthermore, we estimate separate regressions for
singles and couples, which turns out to be very important for the results. Also, we
use the more novel regression kink design approach, which seems more appropri-
ate than the regression discontinuity design used in Leuven and Oosterbeek (2012)
given the kink in the financial incentive driving the result. Finally, our results for
couples provide another striking example of how manipulation of the running vari-
able may give rise to results that are substantially biased.

The only other paper, to the best of our knowledge, to directly study the effective-
ness of tax stimuli for lifelong learning, but then targeted at employers, is Leuven
and Oosterbeek (2004). They find that a tax advantage for employers for training
activities of their workers over the age of 40 only shifted training expenses from

3 We define ‘singles’ as people without a fiscal partner. Hence, our sample of singles includes both
childless singles and lone parents.

* This shifting of the deduction between partners is an example of tax avoidance (Slemrod and Yitzhaki
2002; Slemrod 2007; Doerrenberg et al. 2017). For singles, we find essentially no evidence of tax avoid-
ance in a bunching analysis, but we cannot rule out fraud in the use of the tax deduction.
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employees just below 40 to those just over 40, with little to no effect on overall train-
ing expenses.

Furthermore, we contribute to the general literature on the impact of financial
incentives on lifelong learning. These papers typically find positive but limited
effects. For example, Schwerdt et al. (2012) investigate a general voucher program
in Switzerland, Hidalgo et al. (2014) look at a voucher program for specific sec-
tors in the Netherlands and Gorlitz and Tamm (2016) analyze a large co-financing
instrument in Germany. In all cases, employees could pick a short training program
at lower than regular costs. Training participation increased by between 13 and 20
percentage points due to these subsidies. Furthermore, Schwerdt et al. (2012) also
consider heterogeneous treatment effects and find that lower educated individuals
seem to benefit somewhat more by participating in additional training in terms of
higher wages. Other papers in this literature investigate policies in which employers
receive (part of) the subsidy directly (Gorlitz 2010; Abramovsky et al. 2011; Van der
Steeg and van Elk 2015).

Our paper also relates to a relatively new literature studying the effects of tax
incentives on initial education (Dynarski and Scott-Clayton 2016). In countries with
many private schools, tuition expenses can be substantial and sometimes the tax
authorities are subsidizing these expenditures directly. Also, savings for future col-
lege tuition expenditures are in certain cases deductible. These tax subsidies are both
meant to increase private school and college attendance and to give income sup-
port to low- and middle-income families with children. A few papers have been able
to identify causal effects on higher education participation, and these papers found
small effects of these tax subsidies at best. Bulman and Hoxby (2015) find negligible
effects on several outcomes in higher education of three tax credits for households
who pay tuition and fees. Hoxby and Bulman (2016) argue that this might be due to
the price inelasticity of marginal households, but that limited knowledge about the
deduction and the delay in receiving the financial benefit also matters.

The outline of the paper is as follows. Section 2 gives a brief description of rel-
evant elements of the Dutch income tax system and the tax deduction for lifelong
learning. Section 3 outlines a stylized life cycle model that makes predictions about
the relationship between the tax deduction and marginal tax rates and investments
in lifelong learning, which motivates the setup of our empirical analysis. Sec-
tion 4 discusses our empirical methodology. A description of the dataset, including
descriptive statistics, is given in Sect. 5. Section 6 presents the main results as well
as a number of robustness checks. Section 7 discusses our findings and presents sup-
plementary evidence that the effects we measure are at least in part true effects on
lifelong learning and not merely reporting effects. Section 8 concludes. An online
appendix contains supplementary material.
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2 Institutional setting

We exploit differences in marginal tax rates to identify the effect of the tax deduc-
tion on lifelong learning expenditures in the Netherlands. In this section, we explain
the tax deduction for lifelong learning and outline the relevant characteristics of the
Dutch income tax system for our sample period (2006-2013).

The tax deduction for lifelong learning is an income tax deduction for out-of-
pocket expenditures on post-initial work-related training and education. The finan-
cial gain of the tax deduction is equal to the expenditures (minus a threshold) mul-
tiplied by the marginal income tax rate. The marginal income tax rate is a stepwise
increasing function of individual taxable income.’ Figure 1 shows the marginal tax
rates by taxable income levels for the years 2006, 2012 and 2013.% The difference
between the tax rates in the first and second bracket is approximately 8 percent-
age points over the period 2006 to 2012 and drops to 5 percentage points following
the increase in the marginal tax rate for the first bracket in 2013. The difference
between the tax rates in the third and fourth bracket is 10 percentage points through-
out the entire sample period. The end of the tax brackets has increased gradually
over the period 2006-2012, due to indexation with inflation. In 2013, the end of
the first bracket increased somewhat, while the end of the second and third brackets
decreased somewhat.

Lifelong learning expenditures are only deductible if the goal is to stimu-
late human capital formation and/or to improve one’s labor market position. This
includes tuition fees, books, necessary clothing and depreciation on a computer
when the computer is necessary for a work-related course. Living and travel
expenses are excluded, as are expenditures on courses for strictly personal develop-
ment, ‘hobbies’ and materials used for self study. Furthermore, untaxed benefits for
lifelong learning, such as a study grant from the government or a private institution,
or a reimbursement from an employer for training expenses, should be subtracted
from the deducted amount. Over the period 2006-2012, a threshold of 500 euro is
applied to all deductible lifelong learning expenditures in a given year. The maxi-
mum deductible amount each year is 15,000 euro.

The deduction for lifelong learning expenses is entered when filing taxes each
year. Most people file taxes through a software program provided by the tax author-
ities. Other deductions are shown on the same page as the deduction for lifelong
learning expenses, which makes each of them more salient for people who qualify
for any of the deductions.” For each possible deduction, there is a short explanation
and a box where taxpayers can enter the amount. Only when individuals are audited
do they have to provide proofs of expenses for any deduction they filed. This trust-
based system could provide opportunities for tax evasion and fraud. Fines for fraud

5 We consider the role of income dependent tax credits and subsidies, and the relevant differences
between the statutory and effective marginal tax rates, in the discussion in Sect. 7.

6 Table A.1 in the Appendix shows the marginal tax rates and tax brackets for each year in the period
2006-2013.
7 Other deductions include deductions for mortgage interest rate, healthcare costs and charitable gifts.
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or errors add up to three times the amount that was wrongly filed. Unfortunately, we
have no data on the probability of being audited. We also do not observe whether
individuals use a tax advisor to file their taxes.

The deductible for lifelong learning expenditures changed quite substantially
in 2013. First, the threshold was reduced from 500 euro to 250 euro. Second, the
deductible became limited to tuition fees and compulsory additional learning tools,
such as books and protection materials. This meant, for example, that the depre-
ciation of a computer was no longer deductible. These changes are the main rea-
son (next to stable differences in marginal tax rates) why we limit ourselves to the
2006-2012 period in the main analyses.

While training expenditures are typically individual expenditures, fiscal partners
can choose whether they deduct the expenditures from their own taxable income or
whether they transfer the expenditures to their partner who can then subtract it from
his or her taxable income. To minimize the household tax burden, partners typi-
cally shift the tax deduction to the partner that has the higher marginal tax rate (see
Appendix F).%

3 Theoretical framework

Following Leuven and Oosterbeek (2012), we illustrate the basic mechanism via
which a tax deduction for lifelong learning expenditures in combination with dif-
ferences in marginal tax rates affects the investment in lifelong learning in a stylized
life cycle model.

Lifetime utility depends on consumption in period 1 and 2: U(C,, C,). We assume
that the utility function is additively separable in period 1 utility and period 2 util-
ity, and period 2 utility is discounted by a factor 1 /(1 + 6), where 6 is the subjective
discount rate:

U(C,, C) = U(C) + V(). ()
Consumption in period 1 depends on gross income w,, lifelong learning expendi-
tures L, the tax rate 7, and savings S:

C,=0-7)w, —L)-S5, )

noting that lifelong learning expenditures are deducted from gross income rather
than net income. Also note that for simplicity we assume that agents face a flat tax
system. Consumption in period 2 then depends on gross income w,, the return on
lifelong learning expenditures, the tax rate 7, and the return on period 1 savings:

Gy = =n)(wy +f(L)) + (1 +1)S, (3)

8 The threshold of 500 euro must first be applied to each partner’s personal expenditures before the
expenditures can be shifted between partners.
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Fig. 1 Marginal tax rates: 2006, 2012 and 2013. The figure shows the marginal tax rates (MTRs) by tax-
able income for the years 2006, 2012 and 2013. In 2006, the change in the MTR is 7.3% points at the end
of the first tax bracket and 10% points at the end of the third tax bracket. In 2012, the change in the MTR
is 8.85% points at the end of the first tax bracket and 10% points at the end of the third tax bracket. In
2013, the change in the MTR is 5% points at the end of the first tax bracket and 10% points at the end of
the third tax bracket

where f(L) is the return on lifelong learning expenditures in terms of a higher gross
period 2 income, for which we assume f(0) =0, /' >0 and f” <0, and r is the
return on savings.

Maximizing lifetime utility with respect to lifelong learning expenditures and sav-
ings gives, respectively:

oU(.) , 1 / '

= =02 Ug (<1 =) + ——= U, (1 = %) (L) = 0. “)
UO _o . or e L _
5~ =0= U D+ U (141 =0, )

Solving for L then gives the implicit function:

(1_7-'1) 1+r

T = T avey ©

In the empirical application below, we will compare individuals with a lower 7,
with a taxable income just below a tax bracket threshold, with individuals with a
higher 7;, with a taxable income just above a tax bracket threshold. Equation (6)
shows that ceteris paribus, individuals with a higher 7;, will invest more in lifelong
learning than individuals with a lower 7,. Indeed, when 7, is higher, the right-hand
side of (6) is lower. Hence, at the optimum, f’(L) will be lower as well, and given
that f”'(L) < 0, this implies that L should be higher. Intuitively, the investment cost
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of lifelong learning is lower when 7, is higher.” In Appendix Figure D.1, we show
that ceteris is indeed very close to paribus as individuals just below and just above
income tax bracket thresholds are very similar in observable characteristics (and
hence in r and 6 in terms of our simple stylized model). They also face very similar
tax rates 7, in the years after the lifelong learning investment; see Figure B.1 for sin-
gles using the deduction in 2006.°

4 Empirical methodology

The tax deduction introduces a kink in the effective costs of lifelong learning expen-
ditures. Therefore, we prefer to use a regression kink design, provided that the con-
ditions for using a regression kink design hold.!' A crucial condition for a regres-
sion kink design is that there is no bunching around the kink. Below, we show that
this condition holds for singles, but not for couples. Hence, in our main analysis we
focus on singles.

We exploit the differences in the marginal tax rates in a regression kink design
to identify the causal effect of the tax deduction on lifelong learning expenditures.
The general idea is that the outcome variable is a continuous function of income in
the absence of the tax deduction, but that the tax deduction in combination with a
discontinuity in the marginal tax rate creates an exogenous kink in the effective costs
of lifelong learning, which potentially results in a kink in the use and expenditures
on lifelong learning as well.'?

Figure 2 illustrates the kink when going from the third to the fourth bracket,
located at a taxable income of 52,000 euro. Suppose that an individual has 2500
euro lifelong learning expenditures. The marginal tax rate to the left of the kink
is 42%. The effective costs of the lifelong learning expenditures to the left of the
kink then are (1 — 0.42) * (2500 — 500) + 500 = 1,660 euro. When the individual
has taxable income (before the tax deduction is applied) in the fourth tax bracket,
the effective costs of lifelong learning expenditures are lower. For example, at
1000 euro to the right of the threshold, the effective costs of lifelong learning are
(1 —0.52) % (2500 — 1500) + (1 — 0.42) * (1500 — 500) + 500 = 1,560 euro, or
6% less than on the left-hand side of the threshold. Finally, for individuals with a
taxable income 2000 euro to the right of the threshold and beyond, the effective

° Note that the model only predicts a response along the intensive margin of training. However, it is
trivial to add fixed costs of training that would predict a response along the extensive margin as well.

10 Note that when 7, = 1,, lifelong learning expenditures do not depend on marginal tax rates (Boskin
1975; Eaton and Rosen 1980; Leuven and Oosterbeek 2012). However, below we show that this does not
hold for large parts of the individuals in the sample. Indeed, the analysis rests on the fact that 7, is differ-
ent just below and above tax bracket thresholds, whereas 7, is very similar.

! See Card et al. (2015a, b) and Landais (2015) for an introduction to the regression kink design meth-
odology.

12 Of course, this requires that people are fully aware of their budget constraint and are able to respond
to these marginal changes in the price of lifelong learning. This may certainly not be true for all individu-
als, as individuals in general have difficulties understanding and responding to these marginal changes
(Liebman and Zeckhauser 2004; Ito 2014).
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costs of lifelong learning are (1 — 0.52) % (2500 — 500) + 500 = 1460 euro, or 12%
less than on the left-hand side of the threshold. This suggests running a regression
kink design using observations up to the point where the financial gain becomes
constant again, and for symmetry we then also use observations from the same dis-
tance to the kink on the left-hand side. Hence, using observations from the interval
[50,000,54,000], indicated by the dashed lines in Figure 2.

We estimate the effect of the tax deduction on (i) the probability of filing lifelong
learning expenditures, and (ii) the amount of lifelong learning expenditures filed
(including the zeros), using the following linear model:

Y,=a+pR, +51(R, > 0) xR, +vX, +n,+¢€, €

where i denotes the individual and ¢ denotes the calendar year. R;, is (recentered)
taxable income before deducting lifelong learning expenditures; the parameter 6
measures the treatment effect, the change in the slope at the kink. X;, are a set of
demographic control variables, #, are year fixed effects, and ¢;, is the error term. To
account for correlation in the error term at a level higher than the individual, we use
cluster-robust standard errors for income groups of 100 euro (Bertrand et al. 2004;
Donald and Lang 2007).'?

A potential threat to the identification using the regression kink design is that
individuals may be able to manipulate their income. Indeed, as suggested by the
analysis of Saez (2010), individuals may bunch in income at kink points in the
budget constraint due to changes in marginal tax rates, by adjusting their effort or
working hours. Another way individuals can manipulate their income, relevant for
couples, is by shifting tax deductions between fiscal partners. As a result of this
manipulation of income, observable and unobservable characteristics may no longer
be smooth around the kink points, and as a result we may observe differences in the
use of lifelong learning not only due to differences in financial incentives but for
other reasons as well. It is therefore essential to test for this type of bunching, and
whether the observable characteristics are ‘smooth’ around the kink. We therefore
start our empirical analysis with a bunching analysis of income to see whether this is
a problem or not.

5 Data

For the empirical analysis, we use the universe of Dutch taxpayers, available via
the remote access server of Statistics Netherlands. We have data for the period
2006-2013, but we focus on the period 2006-2012. During the period 20062012,
the tax deduction for lifelong learning expenditures remained largely unchanged.
We make the following selections. We drop all individuals younger than 25
years of age or older than 60 years of age. Furthermore, we drop individuals who
are enrolled at a full-time higher education institution, because students can use

13 Standard errors are very similar when we do not use cluster-robust standard errors.
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Fig.2 Effective costs of 2500 euro lifelong learning expenditures. The figure shows the effective costs of
2500 euro on lifelong learning expenditures by taxable income (before the deduction for lifelong learn-
ing expenditures) in 2006 at ‘kink 2’ (end of the third tax bracket). Individuals can only deduct lifelong
learning expenditures in excess of 500 euro. (The first 500 euro are not deductible.) We see that individu-
als with a taxable income above 54 thousand euro have the lowest effective costs for lifelong learning
expenditures. Given their marginal tax rate of 52%, they pay only 48% of the remaining 2000 euro that
is deductible from taxable income. Individuals with a taxable income of 52 thousand euro or less have
a marginal tax rate of 42% and pay 58% of the remaining 2000 euro. Individuals with a taxable income
between 52 and 54 thousand euro pay between 48 and 58% of the remaining 2000 euro

the tax deduction for other reasons than lifelong learning expenditures. We also
exclude individuals on retirement benefits, on other types of social insurance and
individuals without income, because their demographic characteristics are quite
different from the rest of the sample.

As dependent variables, we consider the take-up rate of the lifelong learning
tax deduction and the deducted amount. We subtract the threshold of 500 euro
from the deducted amount before we calculate the take-up rate (dummy) and the
deducted amount.

Table 1 shows the distribution of the use of the deductible by income level.
For singles, 26% of the population has taxable income below 20,000 euros
and about 2.7% uses the deductible in 2006-2012. For singles with an income
between 20,000 and 40,000 euros, the largest group, about 3%, uses the deduct-
ible. Higher-income singles make up a much smaller share of the population, but
are more likely to use the deductible. In addition to their more frequent use, they
also deduct higher amounts. Particularly, singles with a taxable income of more
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Table 1 The distribution of the use of the deductible for single households

Taxable income Share in Share using the ~ Average amount of Average amount of
population deductible deductible in euro deductible in euro for
users
< 20,000 0.26 0.027 38 1,430
20,000 — 39,999 0.54 0.030 45 1,477
40,000 — 59,999 0.15 0.035 67 1, 897
> 60,000 0.05 0.033 112 3,380

Full population between 25 and 60 years old for 2006-2012. Number of observations: 12,533,436.
Incomes and amounts in real 2012 euros. The average deductible includes zeros for nonusers

than 60,000 euros—about 5% of the population of singles—have a relatively high
deductible of close to 3,400 euros for those using the deductible. In Appendix H,
we report the full distribution of nonzero deducted amounts as well as the distri-
bution up to 5000 euro for singles over 2006-2012.

We study the effect of two discontinuities in marginal tax rates on lifelong learning
expenditures: (1) the increase in the marginal tax rate when we move from the first to
the second tax bracket, which we indicate as ‘kink 1°, and (2) the increase in the mar-
ginal tax rate when we move from the third to the fourth tax bracket, which we indicate
as ‘kink 2.

Descriptive statistics for singles around these two kinks are given in Table 2. In the
first column, we present descriptive statistics for the sample around kink 1. Specifically,
these are statistics for the sample in our preferred specification with individuals from
—1330 to +1330 euro around kink 1. 2.8% of this sample deducts lifelong learning
expenditures, and the average amount deducted, including the zeros, is about 38 euros.
The average amount is 1359 (1330 to the left of the kink) euro per person that uses the
deduction, which motivates the sample interval that we use. 63% of the singles around
kink 1 are female, they are on average 40 years of age and have 0.8 children on aver-
age, and 14% of them are either born outside the Netherlands or have at least one parent
born outside the Netherlands. We have about 735 thousand observations in this sample.

The second column gives the descriptive statistics for the sample around kink 2 for
our preferred specification with a bandwidth of 2000 euros around the kink. The take-
up rate is higher for this group, 3.5%, and the average amount, including the zeros, is
also higher at about 74 euro. The average amount is 2097 euro per person that uses the
deduction, which again motivates the sample interval we use.

There are fewer females in the sample around kink 2 (31%) then around kink 1;
on average, they are also somewhat older, are less likely to have children, and are less
likely to be born outside the Netherlands or from foreign parents. This sample is also
smaller, with about 230 thousand observations. These individuals are in the top 10% of
the full income distribution in the Netherlands.
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Tablg 2 Descriptive sta.tistics Kink 1 Kink 2
for singles around the kinks

QOutcome variables

Use of deductible 0.028 0.035
(0.165) (0.184)

Deducted amount in euro (incl. zeros) 37.93 73.79
(344.57) (763.60)

Deducted amount in euro (for users) 1358.69 2096.79

(1567.87) (3511.27)

Control variables

Female 0.626 0.307
(0.484) (0.461)
Age 40.08 43.56
(9.80) 9.14)
Number of children 0.826 0.522
(0.989) (0.887)
Foreign born or foreign-born parents 0.140 0.056
(0.347) (0.230)
Observations 735,561 231,197

Sample period 2006-2012. Standard deviations reported in paren-
theses. Descriptions are presented for the preferred sample using a
bandwidth of 1,330 euros for kink 1 and 2000 euros for kink 2

6 Results

We start our analysis with a formal bunching analysis to highlight that singles
exhibit very little bunching around the kinks.'* We then continue to estimate the
effect of the kinks on lifelong learning expenditures using the regression kink design
for singles and also consider heterogeneous effects for a large number of subgroups.
Next, we briefly discuss the results for couples, where we do observe substantial
bunching around the kinks. We close this section with a discussion of our findings
and their interpretation.

6.1 Bunching analysis singles

We perform a formal bunching analysis closely following Best and Kleven (2018).
We group the data over the period 20062012 into bins of 100 euros, around kink 1
and 2, respectively. We then estimate the following model to construct the counter-
factual density of households around the kinks:

14 Bosch et al. (2019) also find very limited bunching for singles around kinks and notches resulting
from the rent subsidy scheme in the Netherlands.
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5 2000
¢ = Zﬁj(zl)/-}- Z Yk:[l{i:k}—i_ei’ (8)
j=0 —2000

where ¢; is the number of households in bin i and z, is the distance between bin i and
the kink (either kink 1 or kink 2). We follow Best and Kleven (2018) and estimate a
polynomial of order 5.'° The second term collects a set of dummies for whether the
bins are in the omitted range around the kink. In our baseline, we set this at —2000
euros and 2000 euros. Since we observe no clear (visual) bunching for singles, there
is no clear guideline for where to set the thresholds. However, using larger and
smaller omitted regions yielded similar results.

The counterfactual density without bunching around the kinks is constructed
using the predicted values from Eq. (8), where we exclude the omitted region. We
compare the counterfactual density with the actual density to get an estimate of the
bunching around the kinks. We present estimates of the amount of bunching—the
difference between the actual and counterfactual density of households in the area
just before the kink—divided by the counterfactual density at the kink. If there is
bunching, we would also expect to see missing mass on the right side of the kink.
We also present estimates of this, again divided by the counterfactual density at the
kink. We obtain standard errors by bootstrapping this procedure 200 times.

We find (virtually'®) no bunching in taxable income!” around kink 1; see Fig. 3.
In the figures, b gives the amount of bunching to the left of the kink and m the
amount of ‘missing mass’ to the right of the kink. For kink 2, we find a small amount
of bunching around kink 2, see Fig. 4, with some excess mass to the left and to
the right of the kink.'® This likely results from the use of other deductions, like the
deduction for mortgage interest payments, as there is less bunching in gross income
around kink 2; see Figure C.2 in the Appendix.!® However, this small amount of
bunching is unlikely to affect the results of our regression kink design. First, the
distribution of the demographic control variables is smooth around both kink 1 and
kink 2; see Figure D.1a—-D.1g in the Appendix. Second, we do not observe a sudden
increase in the take-up of the deduction for lifelong learning expenditures or the
amount of lifelong learning expenditures filed (see below).

15 We have tried several other choices (2 to 6) for the order of the polynomial, and the results are not
sensitive to this choice.

16 There is no excess mass to the left of the kink, though there is a small missing mass to the right of the
kink. The implicit elasticity of taxable income associated with the first kink is then zero as well.

17 Where taxable income is before we deduct the deductible part of expenditures for lifelong earnings.

18 As noted by Saez (2010) and Kleven (2016), individuals may, for example, not be able to perfectly
control their income, resulting in bunching both below and above the kink rather than precisely at the
kink.

19 We find a bunching estimate b of 0.12 to the left of the kink. With an income interval dz of 2000 euro,
the start of the fourth tax bracket y at 52,000 euro and marginal tax rates of 42 and 52% in the third and
fourth tax bracket, applying the elasticity formula of Chetty et al. (2013) this gives an elasticity of tax-
able income of 0.024 at the second kink. The elasticity of gross income is even lower, with an excess
mass of 0.08 around kink 2; see Figure C.2 in the Appendix.
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6.2 Base results lifelong learning expenditures singles

Figure 5a and b shows the take-up rate of the deductible for lifelong learning expen-
ditures for kink 1 and 2, respectively.”’ We present averages per taxable income bin
of 100 euro. The solid red lines give the predicted take-up rate, using a linear regres-
sion model without demographic control variables, allowing for a different slope to
the left and the right of the kink. The dashed red lines give the corresponding 95%
confidence intervals.

Above the graph, we report the corresponding coefficient for the change in the
slope on the right-hand side. The graph and the estimated coefficient suggest no
effect for kink 1, but a positive and statistically significant effect for kink 2. Fig-
ure 5S¢ and d plots the declared amount of schooling expenditures for singles around
kink 1 and kink 2 (above the threshold, and including the zeros). Again, there is no
apparent kink in the relation between the declared amount and taxable income at
kink 1, but there appears to be a kink, albeit not statistically significantly different
from zero, in the relation between the declared amount and taxable income at kink
2. Furthermore, for kink 2, we also see a ‘flattening out’ of the effect on the take-
up rate and the deducted amount, which is consistent with the flattening out of the
financial gain to the right of the kink (see Sect. 4).

In these figures, we have not taken into account observable characteristics.
Our model suggests that it could be important to control for these. In Panel A in
Table 3, we present regression results for the regression kink coefficient (change in
the slope) without and with demographic control variables and for different band-
widths for singles around kink 1. Column (1) gives the results for the probability
of using the lifelong learning deduction without demographic control variables. For
all bandwidths, we find a small and statistically insignificant effect. The results are
very similar when we include demographic control variables in Column (2). Our
preferred specification includes demographic control variables and uses a bandwidth
of 1330 euro. Here, we find an effect of —0.0016. The running variable is in thou-
sands of euro; hence, the interpretation is that the additional financial gain of having
an income 1000 euro to the right of the kink leads to a statistically insignificant drop
in the take-up rate of the lifelong learning deduction of —0.16 percentage points. Our
preferred bandwidth is 1330 euro because this is the average amount of schooling
expenditures deducted at 1,330 euro to the right of the kink, which is where the kink
ends on average.21 Also, for the deducted amount we find a small and insignificant
(negative) effect, with and without demographic control variables; see Columns (3)
and (4), respectively.

Panel B in Table 3 gives the regression results for the regression kink coefficient
for singles around kink 2, again without and with demographic control variables and
for different bandwidths. For kink 2, our preferred bandwidth is 2000 euro, which

20 Given that the amount is in excess of the minimum expenditure threshold of 500 euro.

2! Furthermore, we do not exploit the ‘second kink’ to the right of kink 1, where the financial gain is no
longer increasing on average, because the exact location of this ‘second kink’ depends on the individual
amount of lifelong learning expenditures, which varies across individuals with the same income.
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Fig. 4 Bunching taxable income singles kink 2. Own calculations based on register data from Statistics
Netherlands. The figures show the actual density and the counterfactual density based on estimates of
Eq. 8. The estimate of b is the amount of excess mass to the left of the kink divided by the counterfac-
tual density at the kink, and m is the amount of missing mass at the right side of the kink divided by the
counterfactual density at the kink. Standard errors are obtained by bootstrapping 200 times

is very close to the average lifelong learning expenditures of 2060 euro which are
deducted at 2060 euro to the right of the kink. For this bandwidth, we find a sta-
tistically significant positive effect of 0.38 percentage points. A bandwidth that is
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Take-up rate of the deduction
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Fig.5 Probability to use the deductible and the deducted amount for singles. Own calculations based on
register data from Statistics Netherlands. The regression lines are linear functions without any control
variables, with a separate intercept and slope on the right-hand side of the kink. The deducted amount
includes the zeros for nonusers. Estimates for kink 1 include observations from minus 1330 to plus 1330
euro relative to the kink. Estimates for kink 2 include observations from minus 2000 to plus 2000 euro
relative to the kink. N for kink 1 is 665,604 N for kink 2 is 198,815

somewhat smaller or larger results in a somewhat lower coefficient, but not statis-
tically significantly different from our preferred bandwidth, though the coefficient
becomes statistically insignificant when we limit the bandwidth to 1,500 euro.

The regression results for the average deducted amount for different bandwidths
for singles around kink 2 are given in Columns (3) and (4) of panel B, without and
with demographic control variables, respectively. Again, accounting for demo-
graphic control variables hardly affects the results. For our preferred bandwidth
of 2000 euro, and including demographic control variables, we find a positive,
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Table 3 Treatment effect estimates for singles on the probability to use the deductible and the deducted
amount, for different bandwidths around the kink

(1) ?2) 3) 4) Observations
Use of the deductible Deducted amount (in euro)
No controls Controls No controls Controls

Panel A: Kink 1

Bandwidth

1000 0.0002 0.0003 —3.0908 —3.1280 498,651
(0.0014) (0.0015) (3.5805) (3.5983)

1330 —0.0016 —0.0016 —2.4826 —2.5209 665,082
(0.0012) (0.0012) (2.3596) (2.3052)

1500 —0.0007 —0.0007 —1.3195 —1.4262 752,064
(0.0011) (0.0011) (2.0746) (2.0444)

Panel B: Kink 2

Bandwidth

1500 0.0025 0.0026 4.4642 4.7960 149,438
(0.0022) (0.0021) (6.5017) (6.4970)

2000 0.0038*** 0.00387%** 5.5943 5.8428 198,815
(0.0011) (0.0011) (3.8857) (3.8266)

2500 0.0031%** 0.0032%#** 8.5939%* 8.794 5% 248,487
(0.0010) (0.0009) (3.5859) (3.6103)

Sample period 2006-2012. Cluster-robust standard errors clustered by income bins of 100 euro in paren-
theses, ***p < 0.01, **p < 0.05, *p < 0.1. All regressions include year fixed effects. The regressions
with controls include gender, ethnicity, age, age? and the number of children in the household as demo-
graphic controls. Full estimation results for our preferred specification with a bandwidth of 1330 euro for
kink 1 and 2000 euro for kink 2 are reported in Table E.1 in the Appendix

but statistically insignificant, coefficient of 5.8 euro. Since there is a lot of varia-
tion in the amounts filed, statistical power may also play a role here. The coefficient
becomes statistically significant when we use a somewhat wider bandwidth.

To further investigate the robustness of our results, we performed the permuta-
tion test outlined in Ganong and Jager (2018). We construct a distribution of placebo
estimates in regions where we know there is no kink in the tax system and regions
where we know there is a kink. Using our preferred bandwidth of 1330 euro, we find
no statistically significant treatment effect for filing lifelong learning expenditures
at kink 1.%2 For kink 2, using our preferred bandwidth of 2000 euro, we do find a
highly statistically significant treatment effect on filing lifelong learning expendi-
tures.?® This is consistent with our main results.

22 We imposed placebo kinks using data ranging from [—2000;2000] around the actual kink up to
[—8000;8,000], excluding data around the actual kink. The p values for no treatment effect at kink 1
range from 0.68 to 0.96.

2 We imposed placebo kinks using data ranging from [-5000;5000] to [—10,000;10,000] around the
actual kink, excluding up to 4000 euros left and right of the actual kink. We find p values for the kink
ranging from 0.0325 to 0.
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Furthermore, in our baseline estimates we use a local linear specification, esti-
mated separately for data to the left and to the right of the kink. We have also esti-
mated quadratic and cubic specifications. For kink 1, we find no evidence for a kink
using these more flexible specifications. For kink 2 and using our preferred band-
width, we find smaller estimates that are no longer statistically significant. However,
if we use a somewhat larger bandwidth of 2500 euros the treatment again becomes
statistically significant (as in the local linear specification) for both the quadratic and
cubic specification.

Hence overall, we find no statistically significant effect for either filing lifelong
learning expenditures or the average amount filed for singles around the low-income
kink. However, we do find some evidence of a positive effect on filing lifelong learn-
ing expenditures for singles around the high-income kink, though the effect on the
average amount filed is not statistically significant at our preferred bandwidth.

We can convert our estimate at kink 2 to an elasticity of the probability of
(deducting) lifelong learning expenditures with respect to the effective costs of life-
long learning expenditures. Consider an individual that has 2500 euro in lifelong
learning expenditures, or 2000 euro above the threshold (which is close to the aver-
age around kink 2). Furthermore, suppose that this individual has an income that is
1000 euro to the right of the kink, which is in the middle of the region where the
financial gain increases. For this individual, we predict an increase in the take-up
rate of 0.38 percentage points, or about +10% relative to the baseline of 3.8 per-
centage points left of the kink. The effective costs of lifelong learning are about
6% lower than to the left of the kink; see Sect. 4. The elasticity of the take-up rate
of (deducting) lifelong learning expenditures with respect to the effective costs of
lifelong learning expenditures is then +10%/(—6%) ~ —1.7 with a 95% confidence
interval of [-0.8, —2.5].%*

6.3 Heterogeneity analysis singles

Table 4 gives the estimated treatment effect on lifelong learning expenditures for
subgroups of singles.?” In the text, we focus on the effect on the take-up rate of the
deductible around kink 2. The treatment effects around kink 1 and for the deducted
amount (both at kink 1 and 2) are typically small or statistically insignificant.?®

24 In a similar way, we can calculate the elasticity of the amount of lifelong learning expenditures with
respect to the effective costs of lifelong learning expenditures. For an individual that has an income
1000 euro to the right of the kink, we predict an increase in (deducted) lifelong learning expenditures
of 5.8 euro, or about +7% relative to the baseline of 80 euro to the left of the kink. Relating this to
the drop in the effective costs of lifelong learning expenditures of —6%, the elasticity of (deducted) life-
long learning expenditures with respect to the effective costs of lifelong learning expenditures is then
+7%/(—6%) ~ —1.2 with a 95% confidence interval of [-2.8, 0.4].

% For all subgroups, we use the same specification and bandwidth as in the baseline for all singles.

26 The exceptions are the use of the deductible for ages 50-54 and average deducted amount for ages
55-60 around kink 1, for which we find a statistically significant counterintuitive negative treatment
effect.
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We find that the treatment effect is somewhat larger for men than for women,
although the difference between the two is not statistically significant. The treatment
effect is, however, substantially larger for single natives than for singles born out-
side the Netherlands or with parents born outside the Netherlands. This may be the
result of better opportunities for lifelong learning or better information about the tax
deduction for lifelong learning for natives. The treatment effect is also substantially
larger for higher-educated than for lower-educated singles, which again may be due
to differences in opportunities or differences in knowledge of the tax system.?’ Turn-
ing to differences by age-groups, we find that the treatment effect is relatively large
for ‘middle-aged’ persons, in particular 40—44 years of age, compared to younger
and older workers. Indeed, middle age may be the time to invest in another job,
whereas skills are typically more up-to-date for younger workers, while the return
period for investments in work-related human capital is typically shorter for older
workers.

Looking at different sectors and contract types, we see that the effect for singles
in the private sector or with a temporary or flexible contract type is typically some-
what lower than the main estimate for all singles, and the same holds for workers
that have changed jobs in the last year.

Finally, we also see substantial persistence in the use of the lifelong learning
deduction. Indeed, singles that used the lifelong learning deduction in the previ-
ous year have almost an 8 percentage points higher probability to use the lifelong
learning deduction this year. This could be because some courses simply take mul-
tiple years to complete. Another reason could be that once people are aware of the
deductible, they tend to use it more frequently.

6.4 Results for couples

Couples can shift several tax deductions from one partner to the other. Indeed,
many couples actually do shift these deductibles between partners, because after-
tax household income will increase when deductibles are shifted from the partner
with the lower marginal tax rate to the partner with the higher marginal tax rate.
As a result, although we observe very limited bunching around kink 1 and kink 2
for primary earners in gross income, see Figure F.1 and F.2 in the Appendix, at the
same time we observe substantial bunching around kink 1 and kink 2 for primary
earners in taxable income; see Figures 6 and 7. This also results in discontinuities in
the means of the demographic control variables around the kinks for primary (and
secondary) earners; see Fig. F.3a—F.3h (and Figure F.4a—F.4g). This invalidates the
conditions necessary to conduct a regression kink analysis.

Things are even more complicated when analyzing the effect of the changes in
marginal tax rates on using the lifelong learning deduction, because couples can also

27 We have somewhat smaller sample sizes for the different education groups, because education level is
not observed for each individual in our data. Also note that there are few low-educated individuals here
anyway, since this is conditional on having income around kink 2.
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shift lifelong learning expenditures between partners.® As we show in Appendix F,
this results in artificially high lifelong learning expenditures for primary earners to
the right side of the kinks and artificially low and counterintuitive negative expendi-
tures for secondary earners.

Due to these complications for couples, we prefer to focus on singles for study-
ing the causal effects of the tax deduction on filing lifelong learning expenditures.
Appendix F gives some further analyses for couples using a so-called donut regres-
sion discontinuity design to mitigate the complications due to bunching.? Further-
more, using the rich tax return that we have, we also consider the different effects on
so-called own expenditures and filed expenditures, where the former only includes
the own expenditures on lifelong learning, before potential shifting of these expen-
ditures between partners. If we—keeping all the complications mentioned above in
mind—take the results on own expenditures at face value, we find a positive impact
on own lifelong learning expenditures for primary earners at kink 1, but not at kink
2. We find no impact for secondary earners.

7 Discussion

An important question that remains is whether we measure the effect on actual life-
long learning expenditures, or simply the reporting of lifelong learning expenditures
(Slemrod and Yitzhaki 2002; Doerrenberg et al. 2017). Indeed, the financial incen-
tive to file expenditures is higher for people above the kink than for people below
the kink.

A first piece of evidence that people using the deductible actually do take up
more training is that enrollment in publicly funded education is substantially higher
for people using the deductible than for those who do not. Table 5 reports enroll-
ment rates for people using the deductible and those not declaring any training
expenditures. We find that from short tertiary education upwards, enrollment rates
are significantly higher for those using the deductible. The remaining 80% are either
not enrolled or enrolled in private education, for which we have no data.

Second, people also predominantly report using the deductible for training
expenses. Table 6 shows the frequency of voluntarily given descriptions accom-
panying a random sample of 50,000 deductions in 2013. We find that about 23%
report using the deductible for tuition fees or similar terms, 14% for books and 9%
for ‘study costs.” People also often report the names of private education institutes
or universities.*

28 Note that for single earner couples this does not hold. However, the sample size of single earner cou-
ples around the kinks is too small to identify any meaningful effects.

2 See Barreca et al. (2011, 2016) and Hoxby and Bulman (2016) for an introduction to the donut regres-
sion discontinuity design methodology.

30 We have also looked at reported work-related training in the Dutch Labor Force Survey, but the num-
ber of observations around the kinks is too small to draw meaningful conclusions.
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Fig.7 Bunching taxable income primary earners kink 2. Own calculations based on register data from
Statistics Netherlands. The figures show the actual density and the counterfactual density based on esti-
mates of equation 8. The estimate of b is the amount of excess mass to the left of the kink divided by
the counterfactual density at the kink, and m is the amount of missing mass at the right side of the kink
divided by the counterfactual density at the kink. Standard errors are obtained by bootstrapping 200
times

Another question is why the effect seems to be smaller for low-income sin-
gles than for high-income singles. One potential explanation is that differences in
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Table 5 Enrollment in publicly ISCED level

Using the deductibl Not usi
funded education (%) sing te deductible oL using

the deduct-
ible
Lower secondary 0.16 0.35
Upper secondary 2.48 1.29
Short tertiary 0.16 0.01
Bachelor 12.87 0.47
Master and postgraduate 4.82 0.23
Total 21.49 2.35
Not enrolled or enrolled in ~ 79.51 97.65
private education
N 933,438 36,706,364

Data for 2006-2012, all people between 25 and 60 years old, exclud-
ing people eligible for student aid. Enrollment rates are calculated
from administrative records available through Statistics Netherlands

Table 6 Frequency of words

Ki d % ted
reported in tax filings cywor o Teporte

Tuition fees (and similar terms) 23

Books 14

Study costs

Several private education institutes
University of applied science
Study materials

Computer

University

Master

Management

Academy

Dutch

_= = = NN W WO

Calculated from a random sample of 50,000 voluntarily entered
descriptions in the tax filings of 2013 made available by the Ministry
of Finance

statutory tax rates are perhaps less important than differences in effective marginal
tax rates due to income-dependent tax credits and subsidies for low-income sin-
gles. Indeed, Figure G.1a and G.1b in the Appendix, for childless singles and lone
parents, respectively, shows that effective marginal tax rates can be quite different
from statutory tax rates for low-income singles. (For high-income singles, they are
almost identical in the period we consider.) As a result, low-income singles may not
respond to the differences in statutory marginal tax rates.>!

31 See also Liebman and Zeckhauser (2004).
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One could also argue that the tax credit for lifelong learning is not very salient
for low-income singles or that friction costs prevent them from filing lifelong learn-
ing expenditures (Ladner et al. 2009; Chetty et al. 2013). One piece of evidence
that the tax credit is not very salient is that of the full population in the Labor Force
Survey who claim that they took (partly) self-paid training during the year, and who
hence are potentially eligible for the tax credit; only about a quarter of them actu-
ally declare their expenditures. This is similar for low- and high-income individuals.
On the other hand, when we consider the change in the system in 2013, when the
threshold was reduced from 500 euro to 250 euro, we see a sharp increase in filed
lifelong learning expenditures between 250 and 500 euro, for both low- and high-
income singles (see Fig. H.2a and H.2b). This suggests that the tax deduction was
as salient to low-income singles as it was to high-income singles. However, the dif-
ference in effective marginal tax rates may have been less salient. The same figures
also show that both groups also report very small expenditures on lifelong learning
expenditures. This suggests that filing frictions also appear to be small for both low-
and high-income groups.

Another reason why low-income individuals may be less likely to respond has to
do with other costs associated with post-initial education. Time constraints may be
considerable, especially when young children are present, and many people—par-
ticularly lower-educated individuals—dislike formal learning and hence may experi-
ence psychic costs from doing so. Furthermore, people may be myopic—again par-
ticularly lower-educated individuals—or more generally underestimate the gains of
lifelong learning (see, e.g., Heckman et al. 2006).

8 Conclusion

In this paper, we have studied the effectiveness of a tax deduction for lifelong learn-
ing expenditures in terms of the take-up rate of lifelong learning expenditures and
the average amount of lifelong learning expenditures. For singles, which is our
preferred group because for them we do not observe manipulation of the running
variable, we find heterogeneous effects of the tax deduction. For the high-income
group, the take-up rate of lifelong learning expenditures increases by a statisti-
cally significant 10%, although the effect on the average amount of lifelong learn-
ing expenditures filed is not statistically significant. The effect is relatively large for
men, natives, higher educated and middle-aged. However, at a relatively low level of
income the additional effect of the tax deduction is essentially zero, with tight confi-
dence intervals. We find hardly any bunching by singles at the low- and high-income
kinks, suggesting small behavioral responses in income with respect to marginal tax
rates (following the methodology of Saez 2010). For couples, we find substantial
bunching around the tax kinks, due to the shifting of tax deductibles between part-
ners. As a result, individuals to the left and the right of the tax kinks differ in their
demographic characteristics. Furthermore, the possibility to shift the tax deduction
for lifelong learning between fiscal partners results in large biased positive treat-
ment effects for primary earners, and counterintuitive negative treatment effects
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for secondary earners. Hence, we prefer the estimates for singles to learn about the
causal effect of the tax deduction on lifelong learning expenditures.

Our study contributes to the scarce literature on tax incentives for lifelong learn-
ing. We show that, at the margin, tax incentives provide an incentive for high-income
workers to pursue and report training. For low-income workers, tax incentives do
not increase their level of reported training. Overall, we might wonder whether our
findings show that the policy is effective. On the one hand, the marginal deadweight
loss seems rather high. At kink 1, it is 100%, since we do not find an increase in
training at kink 1. At kink 2, it is around 90% at 1000 euros above the kink. Com-
pared to the literature on schooling vouchers, which shows deadweight losses of
30% (Schwerdt et al. 2012) to 60% (Hidalgo et al. 2014), the fiscal incentive seems
less effective. The apparent lack of effectiveness is in line with the literature on the
effects of fiscal incentives for initial education (Bulman and Hoxby 2015). However,
the deadweight loss does not take into account the size of the effect relative to the
costs. Indeed, the elasticity of lifelong learning with respect to effective costs is non-
negligible. At kink 2, effective costs of lifelong learning drop by 6%, while take-up
of the deductible increases by 10%. This still implies a (sizeable) elasticity of —1.7
for higher incomes.*
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32 For a full cost-benefit analysis, we would need to know the return on these investments. We have used
our estimated relation between training expenses and distance to the kink as a ‘first stage’ to estimate the
subsequent effect on income growth. However, we find no significant effects on income growth.
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