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1. Introduction

Benchmark neoclassical economic models rely on the assumption of
perfect information about the incentives faced by individuals, house-
holds, and firms. In order to maximize their utility (or profit), economic
agents need to be aware of all existing budget constraints. This is
the foundation for the standard economic view that agents are fully
rational, meaning they act according to their objective function and
take into account the economic limitations they face.

In many situations, this assumption is a reasonable one. How-
ever, when complex institutional systems are in question - in partic-
ular, where several systems interface — the assumption is rather more
strained. The tax system is an example. Most agents probably have
general information about tax levels, and act accordingly; but it is less
likely they are aware in any detailed way of how different aspects and
nuances of the tax code can interact. Acquiring information involves
costs, and information is likely to be distributed unevenly between

agents. Firms, for example, are likely to have a better understanding of
the tax system than individuals do, because they need to engage with
the tax code on a more regular basis. Indeed, large firms have account-
ing and legal departments for this very reason. Individuals, by contrast,
do not generally have the resources to study the tax code in such detail.
Recent empirical papers using American data have demonstrated that
individuals do not have full knowledge about the tax system (Feldman
et al., 2016; Gideon, 2017; Ballard and Gupta, 2018; Stantcheva, 2018).
In particular, they have problems understanding non-linearities in the
system: they rely instead on some average tax rate, and mentally
“linearize” their own tax rate from this (De Bartolome, 1995; Rees-
Jones and Taubinsky, 2020). Such a lack of full information clearly has
the potential to affect economic behaviour.

To date, the number of studies on the effects on labour supply of
information about precise tax incentives has been quite small. This
general lack of studies is likely a consequence of how difficult it is
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to find a suitable setting for an information experiment. First, for
information effects to be observable, the incentives need to be fairly
large, and the adjustment time has to be fairly quick. Second, the
causal mechanism must concern micro-level behaviour, as opposed to
things like collective wage bargaining, for the identifying assumptions
to be valid. Finally, the incentives need to be largely unknown prior to
the informational intervention; they cannot be a major topic of public
discourse. By their very nature, these things rarely coincide. Yet, we
believe the institutional setting in the area considered here provides a
valuable case where these three features are present at the same time.

The particular institutional design of the Swedish Earned Income
Tax Credit (EITC) as it interfaces with the parental insurance system
provides a unique opportunity to evaluate information effects. In this
paper, we therefore present results from a pre-registered experiment
in which we have randomized information about the EITC to approxi-
mately 37,000 parental pairs in Sweden, in order to study its effects on
labour supply. We investigate the labour supply responses on both the
extensive and intensive margin with high quality administrative data.

Simply put, the idea of the EITC is to incentivize people to prioritize
work over other types of income, which do not yield any EITC. The
non-linear elements of the EITC, in combination with the annualized
nature of the tax system, means that these incentives are particularly
large for people who are temporarily on leave from work. For exam-
ple, due to the EITC, most of the mothers in our study have their
marginal tax rate reduced by more than 10 percentage points, but
only for incomes declared during 2018. Interestingly, the EITC is not
generally well-known in Sweden. For example, while there were major
discussions about it in connection with the 2006 election, a mere 40
per cent of respondents said in a survey three years later that they
had heard of it (Riksrevisionen, 2009, p. 10). In particular, we argue,
the precise incentives generated by this complex system are opaque
even to otherwise well-informed individuals when they decide on the
distribution between labour income and parental leave income within
their household.!

One central feature of the Swedish tax system is that all income
taxes are personal; there is no joint taxation of mothers and fathers.
Furthermore, the Swedish EITC differs from the American one in terms
of its take-up. The EITC in the U.S. needs to be claimed, whereas it is
automatically distributed in Sweden by the Tax Agency, on an annual
basis. Hence, filing for the EITC in Sweden involves no costs, in line
with the discussion in Benzarti (2020). As we discuss in greater detail
later in this paper, household members in Sweden enjoy considerable
flexibility in their labour-vs-leisure decision. They have several differ-
ent ways of obtaining the EITC when one parent is on parental leave.
Taken all together, these institutional features provide us with a most-
likely case. Given the large but obscure economic incentives the EITC
creates, information about it should be likely to have an effect on labour
supply.

The information letters we sent contained accurate but simplified in-
formation about the EITC, with concrete examples of how parents’ taxes
look depending on what labour-leisure choices they make. Then, using
registry data, we have studied the effects of information on both exten-
sive and intensive labour supply, following a carefully pre-registered
empirical strategy. The results show that providing information about
the Swedish EITC does not affect parents’ labour supply, despite the
clear economic incentives the EITC generates to earn some labour in-
come during a calendar year, and despite the many different ways there
are to earn labour income. The coefficients are precisely estimated,
meaning that the upper bounds of the confidence intervals rule out any
effects that could be considered economically meaningful. This holds

1 Albeit of little evidentiary value, it might be worth noting that, anec-
dotally speaking, during a presentation of this paper, even a seminar of
Swedish labour economists were surprised to learn of the particularly obscure
incentives we study.
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true even if we assume low compliance. In the end of this paper, we
discuss possible explanations for this zero effect. Our study provides
important evidence on the interaction between information, taxation,
and labour supply; and more specifically on the household decision
between labour income and non-labour income.

2. Previous research

Economists have for a long time acknowledged the role of informa-
tion for economic decisions. During the last decades, the literature on
the general role of information in economic models has grown, taking
upon the call in Currie (2006) that more experiments are needed to
investigate how information affects economic behaviour. With regards
to information about tax incentives in particular, there is a well-
established theoretical understanding that information frictions can
be very important for explaining such things as differences between
macro- and micro-level elasticities (see Chetty, 2012), or even serve
to decrease the distortionary effects of taxes (Goldin, 2015). However,
the experimental literature that explicitly investigates how information
about tax incentives affects labour supply is still fairly scant.

There are two studies which are of particular interest for this paper.
First off, Chetty and Saez (2013) performed an information experiment
in the United States in collaboration with tax preparers, in which half of
a sample of 43,000 tax filers received a short presentation about their
position on the tax schedule, and how much it would pay to work more.
In this study, no effect on average earnings was found.? Secondly, Bhar-
gava and Manoli (2015) conducted an information experiment jointly
with the IRS in the United States. The lack of information about the
EITC, they contend, is one reason why the program has a low take-
up. The authors randomized information leaflets and worksheets by
mail. The latter could be used to assess whether a person is eligible for
EITC. The information material varied in its degree of complexity. The
authors found that information on the EITC raised the claim rate.®> One
difference between our study on the one hand, and those of Chetty and
Saez (2013) and Bhargava and Manoli (2015) on the other, is that the
EITC in the United States needs to be claimed. In Sweden, by contrast,
the EITC is automatically distributed to all eligible individuals, meaning
that take-up is no longer the central outcome, but rather labour supply
which we may directly observe in registry data.

There is a second set of studies that have investigated the effect
of information about tax incentives, but where the authors have not
conducted actual randomization of the information. Kostgl and Myhre
(2021) present (a) results on optimization frictions using notches in the
EITC schedule in Norway, and (b) quasi-experimental evidence from an
information letter about a new kink in that schedule. Finding substan-
tial effects from the latter, they conclude that information frictions that
can be ameliorated fairly easily account for at least 30 per cent of the
optimization frictions. Chetty et al. (2013) investigate how the effect
on wage earnings of changes in EITC eligibility due to childbirth differs
between low- and high-knowledge areas. They find that individuals in
high-knowledge areas change their labour supply in response, whereas
their counterparts in low-knowledge areas only do so to a lesser extent.

This study is also related to the research on the effects of the
EITC on parents in general, and on mothers in particular. Eissa and
Liebman (1996) find that the Tax Reform Act of 1986 in the United
States, which expanded the EITC, resulted in an increase in labour force
participation among single mothers, but not on the intensive margin.
Similarly, Meyer and Rosenbaum (2001) argue that expansions in the
American EITC between 1984 and 1994 increased labour supply among

2 See also Jones (2010) for an information experiment regarding advanced
participation in the EITC in the U.S.

3 See also Manoli and Turner (2014) for an analysis on take-up of EITC
due to reminders from the IRS and Guyton et al. (2016) for an analysis on
subsequent reminders about EITC and filing among low income earners.
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mothers, but on both the intensive and the extensive margin. On the
other hand, Kleven (2019) finds in a re-analysis that these effects are
generally not robust, and that information friction is the most natural
explanation. Bastian (2020) concludes that the 1975 version of the EITC
in the U.S. substantially increased employment among mothers.

In addition to relating to the literature on the EITC, this paper
connects up with the literature on information experiments in general.
These earlier studies have investigated the impact of information on a
large set of economic outcomes. Closest to us in terms of institutional
setting is Engstrom et al. (2019) who conduct an experiment where
they randomize information about the housing allowance to Swedish
pensioners, the object being to ascertain if the effect of so doing is to
increase the take-up of housing allowance. Their empirical design, like
ours, involves randomizing leaflets with information about the housing
allowance, and they find positive treatment effects.

Other than Engstrom et al. (2019), several other studies have
demonstrated that individuals react to information sent out by mail
(Guthmuller et al., 2014; Liebman and Luttmer, 2015; Matikka and
Paukkeri, 2016; Finkelstein and Notowidigdo, 2019), as well as other
kinds of information treatments (Chetty et al., 2009; Karlan et al.,
2016; Stantcheva, 2018). An exception to this is Bergman et al. (2019)
who found no effect on college enrolment for those students that were
informed in a letter (or e-mail) about tax benefits for students.

3. Institutional background

After the electoral success of the centre-right “Alliance” in the 2006
election, one of the first orders of business for the new government
was to carry out a major overhaul of the tax system. As a result, in
2007, the Swedish version of the Earned Income Tax Credit was first
implemented. This reform was amended and extended in 2008, 2009,
2010, 2014, 2016, 2019, and 2022.

When the EITC was first introduced, it was one of the largest
reductions in the tax on labour income in modern Swedish history.
It was widely debated in the 2006 election campaign. The central
campaign message from the centre-right Alliance was that “it should
pay to work”. One of the major points of contention between the centre-
right and centre-left blocs was the gap which the EITC introduced
between the tax on labour income and that on other types of income.*

The Swedish EITC involves a simple idea: to reduce taxes on labour
income, primarily for low- and middle-income wage-earners. Actually
implementing it, however, is fairly complex. The deduction is calcu-
lated as the municipal tax rate multiplied by the difference between
a specified “special amount” (sdrskilt belopp) and the “basic deduc-
tion” (grundavdrag). For the 2018 tax year, the special amount was a
piecewise linear function of an individual’s earned income, with kink
points at 133,770, 367,640, and 616,070 SEK. The basic deduction,
on the other hand, is a function of the total non-capital income (with
some special provisions based on year of birth and on whether one has
spent part of the year out of the country). Both functions are defined
in constant prices, with adjustments being made on an annual basis.
The 2018 schedule is illustrated graphically in Fig. 1. The left panel
illustrates the special amount and the basic deduction, whereas the
right panel demonstrates how the EITC grows with the income for
those with earned income as their sole source of income. Although this
simplification provides a reasonable approximation for a large share
of the workforce, it does not accurately represent the situation for the
participants in our study, as most of them have income through paid
parental leave. Needless to say, it is hard for most people to get an
accurate picture of the details around this tax policy — especially about
the precise way in which their after-tax income would be affected by
marginal changes in labour supply.

4 The centre-left Social Democrats, for instance, insisted on referring to the
proposal as the “pensioner tax” due to this gap.
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It should be noted that the kink points in the upper curve (the
special amount) are much more important than the ones in the lower
curve (the basic deduction), whenever labour and non-labour income
act as substitutes. This is likely to be the case when time out of work
is compensated with reimbursements from the social security system,
like unemployment benefits or paid parental leave. In Sweden, large
parts of the social insurance system cover almost 80 percent of the
income loss from not working. Hence, if a person decides to get back
to work a month earlier, it may increase the person’s earned income
with 25,000 SEK, but the total income with only 5000 SEK, effectively
making any changes in the basic deduction much smaller than the ones
in the special amount.

The most important kink point in the upper curve is the one found
at approximately 135,000 SEK. After this point, the slope of the special
amount is reduced by two thirds, which means that the marginal EITC is
much smaller. Since most mothers in our study have a labour income of
less than 135,000 SEK (see Fig. 3), the incentives created by this kink
point are relevant to the majority of couples who receive our letter.
More specifically, it means that the EITC strengthens the economic
incentives for most mothers to increase their labour supply during the
year after giving birth. The kink point at approximately 40,000 SEK
also corresponds to a major change in the slope of the special amount.
However, the EITC does not kick in until the labour income exceeds the
basic deduction, which means that the income interval that corresponds
to the maximum marginal EITC (identical with the municipal tax rate,
thereby providing a marginal tax rate of zero) can be very narrow.

Both arguments made in the two preceding paragraphs are illus-
trated in Fig. 2. These four graphs display the marginal EITC (a and
b) and the marginal tax rate (c and d) for an incremental change in
labour income. In the graphs to the left, other incomes are assumed
to be unaffected, while in the graphs to the right, it is assumed that a
marginal increase in earned income results in a fall in other sources of
income that amounts to 80 per cent of the increase in labour income. As
was described earlier, in situations when labour and non-labour income
act as substitutes, tax rules based on total income are not as important
as the kink points in the special amount. This can be seen by comparing
the graphs on the left, with the ones on the right. By comparing the
three lines in each graph, and focusing on earned incomes below 40,000
SEK, we can also see how the marginal incentives differ substantially
depending on the level of non-labour income.

The very low tax rates in the bottom-right graph may require an
explanation. The marginal tax rate is here defined as the change in
taxes resulting from an increase in labour income with 100 SEK and
a simultaneous fall in non-labour income with 80 SEK. For earned
incomes just below 40,000 SEK, the marginal tax rate on labour income
is equal to zero. This means that if an increase in labour income
coincides with any decrease in other sources of income, the resulting
tax change will be negative, which is why we find a negative marginal
tax rate in this graph. And more generally, if an increase in earned
income with 100 SEK only makes the total income go up with 20 SEK,
then the resulting tax change will only be a fifth (ignoring the EITC)
of what it would be without the fall in non-labour income. This is why
the marginal tax rate shown in this graph is much lower than in the
graph to the left.

The EITC is calculated based on annual labour income (cutoff per
calendar year). In combination with its non-linear structure, this creates
strong incentives for individuals to increase their labour supply during
calendar years when they are partly on leave from work. For example,
in our study, most mothers have their marginal tax rate reduced by
more than 10 percentage points due to the EITC. This also means that
there are fairly strong incentives for people with comparable wage rates
and shared economic arrangements to distribute labour income evenly
between them in a given calendar year. If the higher earner works
slightly less and the lower earner slightly more, the net effect is not
zero but positive.
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(a) Special amount and basic deduction
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Fig. 1. EITC schedule, 2018.
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(b) EITC when earned income equals total income
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Note: The Earned Income Tax schedule for the 2018 tax year. The EITC is defined as the municipal tax rate multiplied by the difference between the “special amount” and
the “basic deduction”, which are both shown in the left panel. The right panel shows the size of the EITC assuming no social transfers, so that the earned income equals total

(non-capital) income, and an average municipal tax rate of 32.12 percent.
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Fig. 2. Marginal EITC (top) and marginal tax rate (bottom) in different settings.

(b) Labour/other income as substitutes
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income. In the left panels, other incomes are assumed to be unaffected by the increase in labour income; in the right panels, an increase in earned income by 100 SEK results in a
fall in other sources of income by 80 SEK (since labour income and parental leave income are substitutes, for example). In all graphs, the different lines correspond to a baseline

non-labour income of 100,000, 200,000 and 300,000 SEK, respectively.

This effect is amplified for the distribution of parental leave pay-
ments, which are not subject to the EITC. For new parents who both
earn 35,000 Swedish crowns (SEK) per month, the joint tax deduction
will be about 16,000 SEK larger (approximately 1800 USD) if they split
their time with labour income evenly (over a calendar year) than it will
be if one of them takes parental leave pay over the whole period.

Taxpayers in Sweden are informed about the EITC in their yearly tax
declaration. The Tax Agency details the amount of EITC that a person
has received. It also stipulates the income received from the employer
(labour income) and from the Swedish Social Insurance Agency, which
pays out parental leave benefits (non-labour income). A separate infor-
mation box in the declaration explains that the total amount of labour
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Note: The histogram shows the distribution of earned income in 2018 in our sample of employed mothers (red) and fathers (blue) of newborn children. Overlapping bars are
displayed in purple. The black line shows how much the EITC increases as a percentage of additional earned income, calculated under the same assumptions we used in the
information letter (i.e., an average municipality tax rate and a non-labour income of 150,000 Swedish SEK). Note that the exact location of the first (and fourth) kink — where
the marginal EITC goes from O to 35 per cent - is dependent on the amount of non-labour income. We therefore chose to emphasize the kink at approximately 135,000 SEK in
the letter. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

income provides the base for the amount of EITC a person receives. A
link to the website of the Tax Agency is also printed in the declaration,
with additional information about the EITC, which in turn states that
parental leave benefits do not result in any EITC.° This shows that
Swedish policy-makers want taxpayers to be aware of the economic
incentives the EITC generates.

Given the magnitude of the reform, the central place it had in
political discourse at the time of its implementation, and the informa-
tion contained in the yearly tax declarations, it should be relatively
well-known. Nevertheless, a survey conducted in 2009 indicated that
no more than 40 per cent of the Swedish population were aware of
it (Riksrevisionen, 2009, p. 10).° Even less well-known, arguably, is the
way in which the tax reduction affects some of the economic incentives
facing new parents. These incentives depend on the non-linear structure
of the EITC, in combination with the annualized nature of the tax
system. And we know from previous research that non-linearities in the
tax system have a negative impact on optimization behaviour (Abeler
and Jager, 2015).

It is important to point out that this does not mean the deduction
is not claimed. The Swedish tax system is highly automatized, and
the deduction is made transparently whether one claims it or not.
This characteristic of the Swedish tax system - its “invisible” nature
- reduces the incentive to learn the tax code, and it may be part of the
reason why people are often unaware of how the tax system functions.
Declaring one’s taxes in Sweden is simple, compared to how it is for

5 Website (in Swedish): https://www.skatteverket.se/jobbskatteavdrag. The
Tax Agency has provided us with some aggregated data regarding their
internet traffic. For 2020 and 2021, approximately 21,000 and 25,000 visits
were made for this part of the website for each year respectively. In total, the
website for the Tax Agency had around 22,000,000 and 25,000,000 visits for
2020 and 2021. The total Swedish population is around 10 million of which
little more than 8 million declare their taxes annually. In conclusion, only a
small fraction take part of the information regarding EITC.

6 Andersson and Antelius (2010) also argues that individuals need to be
aware of the EITC in Sweden if the incentives are going to play a role for
economic behaviour.

example in the United States. Most types of income are preprinted on
the tax declaration; and if you do not make any special deductions, you
can simply confirm the tax declaration with a text message or in the Tax
Agency’s app on your phone. As explained above, the amount of EITC
that a taxpayer receives is printed separately in the tax declaration.
Since they do not have to engage with the actual numbers, however,
taxpayers probably do not spend much time examining the amount.
Swedish parental insurance, which is often considered generous
in an international comparison, provides a total of 480 days of paid
parental leave for each birth (with an additional 180 days for twin
births). For the first 390 of these days, approximately 80 per cent
of previous labour income is provided (with a top-up to 90 per cent
without a cap offered in most collective contracts). For the remaining
days, 180 SEK per day is paid out. 90 days are reserved for each parent,’
while the remaining days can be distributed freely between the two
parents. Moreover, in addition to these 480 days of paid parental leave,
parents have the right to unpaid leave, which many use to prolong
their parental leave. For example, parents may not use paid parental
leave days for all seven days of the week. They can also divide a
day between parental leave income and labour income by working
part time. Furthermore, parents earn vacation days while on parental
leave, which they can use to extend their time off from work further.
As for employment protection, all workers in Sweden (including those
with temporary jobs) have the right to be away from work completely
until their child is 18 months old, regardless of whether they are on
paid or unpaid leave. Parents also have the right to combine part-time
work with some parental leave income until the child is 8 years old.

7 Since the majority of parental leave days are still taken by the mother,
these 90 reserved days are often referred to as “daddy days”, although they are
not exclusive to the father. For a study of what happened when daddy days
were first introduced in 1995, see Avdic and Karimi (2018). These authors
find that the divorce rate increased (or was rather re-timed) due to the daddy
days, and that this effect was driven by an overall fall in the family income
level due to changes in parental leave take-up between mothers and fathers.
However, this reform was implemented long before the EITC was added to the
Swedish income tax schedule.


https://www.skatteverket.se/jobbskatteavdrag

P. Nyman et al.

Importantly, parents have the right to alter or shorten their parental
leave periods while already on parental leave and the employer needs
to accommodate such a request normally within a month. In sum, if
one wants to stay home for a long time, one can and their is much
flexibility for the worker on how to arrange the parental leave period.

Historically, parental leave has been taken overwhelmingly by
mothers, although a trend toward a larger take-up by fathers has been
observed in recent decades. Parental leave payments from the Swedish
Social Insurance Agency do not count as earned income, so persons
receiving them do not qualify for the EITC.®

All children over 12 months old are entitled to a place at a preschool
in the same municipality for the hours when the parents are working.
Most parents, however, stay home with their children for a longer
period, the median age for preschool enrolment being approximately
18 months (Skolverket, 2017, p. 192). Parents apply to the preschool
where they want to place their child. The chances of getting their
preferred choice are greater in August (because children that were
attending preschool and turns 6 in the same year starts elementary
school in that month), and January seems a natural time to start (after
the Christmas break), so many parents end their parental leave around
those months (the child can usually begin one or two months later than
the date applied for, so this can be seen as a soft constraint).

The most obvious way that parents can increase their labour in-
come, and thus the size of their EITC, is of course to shorten the
duration of their parental leave and to get back to work earlier —
either by letting their partner extend his or her parental leave, or by
enrolling their child in childcare at a younger age. However, the need
to re-negotiate with their partner and to inform their employer about
new plans may discourage individuals from increasing their time at
work. For purposes of this experiment, it is important to note that
there are ways of increasing earned income and the EITC that involve
smaller frictions. And since the marginal EITC is large at low incomes,
one’s behavioural response need not be substantial for one to obtain
a substantial tax reduction. First, the parent on parental leave may
choose to work a couple of hours per day. Parents have great flexibility
in this regard. In theory, parents may choose to work one hour of a
day (but not necessarily more days), while being on parental leave for
the rest of that day. Given that some professions make it possible to
work from home, parents may for example work one hour while the
baby is sleeping every second Friday during the parental leave period.
Second, parents may start work a couple of weeks earlier and get help
from grandparents before the child starts preschool. Third, parents can
increase their hours of work by working overtime, or by working full-
time instead of part-time once they return to work. Fourth, some may
have the option of looking for work (if they were unemployed), of
switching jobs, or of seeking promotion to a position with a higher
salary. Fifth, those running their own business may withdraw a higher
salary (instead of letting the money stay within the firm) during the
calendar year.’ Lastly, parents can use their vacation days strategically
to increase their earned income, while saving days of paid parental
leave. Vacation-day income, namely, is counted as labour income, and
vacation days are not counted in the same way as days of parental
leave. Making use of this option can in theory increase the number

8 In a study of benefit levels in the Swedish parental leave insurance
system, Ginja et al. (2020) focus on the speed premium. They conclude among
other things that mothers’ labour supply falls when benefit levels rise. See
also Karimi et al. (2012) for an analysis on household labour supply from
reforms in the Swedish parental leave system.

9 Bastani and Selin (2014) find that the self-employed in Sweden bunch
around the kink points for central government taxes. The foremost reason for
this, they conclude, lies in reporting behaviour — not in actual changes in
labour supply. Engstrom et al. (2018) argue that high income earners should
deduct more in their tax declarations, since they face a higher marginal tax
rate. They conclude, however that wage-earners do not in fact deduct around
the central government tax kink.
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of days at home.!® All in all, there are several ways parents may plan
the distribution of labour income and parental leave income in order
to increase their EITC. This flexibility is helpful for purposes of this
paper, because it allows a multitude of responses to the information
treatment depending on the parents’ preferences regarding work and
parental leave. In our empirical analysis below, we investigate labour
supply on both the intensive and the extensive margin, in order to
pinpoint the full response to our experiment.

Surprisingly little is known about the effects of the Swedish EITC —
perhaps owing to the inherent difficulty of evaluating a policy of this
character, which is implemented nationwide at the same time. Edmark
et al. (2016), for example, note that exploiting differences in tax rates
between municipalities in order to ascertain the EITC’s impact on
employment yields too little identifying variation; the policy may well,
therefore, be impossible to evaluate. Bennmarker et al. (2014) look at
the effect on wages of changes in the net replacement rate, and find
elasticities in the range of 0.2-0.4; thus, the EITC may promote wage
moderation.

4. Theoretical framework and hypotheses

In this section, we present and discuss a very simple theoretical
framework for information, the EITC, and labour supply. Our overall
purpose is to provide a theoretical foundation for the hypotheses we
later present. We chose these hypotheses because of their theoretical
underpinnings, but also because of the institutional features discussed
in the last section.

The standard model of labour supply views the decision to allocate
time between work and leisure as an individual optimization problem
under a given budget constraint. In our case, the optimization problem
takes place within the household between two individuals, whom we
denote as the mother, m, and the father, f. During the first year
after the birth of the child, at least one of these two persons stays
home to take care of the infant. Our theoretical framework assumes
a household utility which equals the sum of the mother’s and father’s
utility functions (Browning et al., 2006). The framework presented
below follows the theoretical part in Fortin and Lacroix (1997) closely,
although our framework is much more simplistic.'!

Let us assume both the mother and the father gain utility from
consumption, ¢, and from leisure, /, where the latter equals spending
time with the child. The utility function for each parent thus equals:

U, = f(c;,l) foriem,f W

Each household, j, is assumed to have a joint utility where the mother
and the father have equal weights, such that U, = U, + U,. The
household maximizes this utility function under the following budget
constraint:

Cotep= Y (hw)(1—0)+ (b)) )
ie{m.f}

where h equals hours worked, and / denotes leave hours. w is the hourly

wage rate, and b is the hourly benefit level from parental leave. 7 is a

linear tax rate which is paid on all non-labour income. In our study

this equals parental leave benefit, for which you pay the flat municipal

10 A person on vacation need not use up vacation days in order to be on leave
during public holidays or weekends; the opposite is true, however, for a person
on parental leave. Placing vacation days around public holidays and weekends
therefore yields extra days of paid leave which count as labour income for tax
purposes.

11 There has been an intense discussion in the theoretical literature regarding
labour supply on the household level — more precisely, whether households
should be modelled with a unitary or a collective utility function (see Chiap-
pori (1992) and Donni and Chiappori (2011) for reviews and discussions). We
make no contribution to this theoretical discussion. Our purpose is instead to
provide a simple point of departure for our empirical hypotheses.
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tax rate in Sweden. 0 is the marginal tax rate, including EITC, which is
paid on labour income.

Up until now we have assumed perfect information, where both the
mother and the father perceive the tax system perfectly with regard
to the EITC. However, we argue that people do not in fact fully
comprehend the tax system when it comes to the non-linear aspects
of the EITC. Instead of observing 6 perfectly, they observe this factor
with a bias. Let us denote ¢; = 6 +¢;, where E[e] > 0.2 The perceived
budget constraint for the household may then be written as:

e = Y (haw)(1 =)+ bl)(1 —7) 3
i€{m.f}

On the household level, the mother and the father will have spent

L =1, + 1, hours of parental leave in total during the calendar year.

The time at work will equal H = h,, + h, on the household level.

A central assumption that underlies our theoretical expectations
is that, without our letter, people in our study would on average
overestimate their marginal tax rate on labour income (represented by
the assumption that E[e] > 0). Why do we believe that to be the
case? When faced with complex tax schedules, individuals tend to form
their beliefs about their relevant incentives using information that is
easily available to them. For example, research carried out in the US
has shown that people often use the average tax rate as if it were
their marginal tax rate (De Bartolome, 1995; Rees-Jones and Taubinsky,
2020). In the Swedish setting, an alternative heuristic would be the
municipal tax rate, which is a flat rate deducted from all kinds of
income. For most people with a job, the municipal tax rate is also a
reasonable approximation of their marginal tax rate. For our argument
here, it does not matter much what heuristics people use, as long
as they are based on previous experiences with the tax system or
approximations applicable to a typical household. The reason for this
is that most women in this study are temporarily located in the income
brackets with the lowest possible marginal tax rates.'® Therefore, these
tax rates will be much lower than the average and marginal tax rates
that they usually face as well as the well-known municipal tax rate.

Pre-registered hypotheses

Let us now move on from the stylized labour economics frame-
work to the hypotheses that we empirically test. These hypotheses are
founded on the general theoretical framework of labour economics, but
we also take into account the precise features of the Swedish EITC in
our experiment, as well as the income distribution among parents. We
presented all of our hypotheses in our pre-analysis plan, but we present
them here in a different order (in order to connect more smoothly with
the theoretical framework above).

As additional background to these hypotheses, Fig. 3 shows the
distribution of earned income in our sample of parents, together with
our calculation of the marginal EITC. Since the income refers to the
year 2018, and the tax declaration is based on the calendar year,
this graph can be used to infer what incentives mothers and fathers
face with regard to the EITC. As we would expect from the unequal
distribution of parental leave, the distribution of earned income is
heavily skewed toward zero for mothers. As a result, a substantial
proportion of mothers (potentially a majority) will get more than 13
per cent of their additional wage back if they decide to increase their
amount of labour income. Fathers, by contrast, face a marginal EITC of
less than 5 per cent in most cases, and often of 0 per cent.

The Swedish EITC was implemented for the stated purpose of in-
creasing employment, and it does increase incentives to work substan-
tially, in particular for people who are able to work 3-4 months or

12 Note that here we set the noise factor ¢ at the family level j, but nothing
would change if it were instead perceived individually.

13 That this situation is new to most of the mothers is shown in Figure A5
in the appendix.
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more.'* In our stylized framework above, we concluded that informa-
tion about the EITC generates an incentive to enter the labour market,
which leads to our first hypothesis.

Hypothesis 1: Receiving the letter increases labour supply on the
extensive margin.

While previous empirical research suggests that information is cru-
cial for people’s ability to adjust their labour supply in response to
the tax system, this primarily applies to responses on the intensive
margin (Chetty, 2012; Chetty et al., 2013). However, formulating our
theoretical expectations regarding the intensive margin is a bit more
complicated, because the information letter could in principle have
different effects, depending on the relative size of the income and sub-
stitution effects. We utilized a general utility function in the theoretical
reasoning above, and the effect on the intensive margin is ambiguous in
this case. Yet we have two arguments for believing that the substitution
effect dominates the income effect. We can therefore expect a positive
effect on the intensive margin.

First, unlike EITCs in many other countries, the Swedish EITC in-
creases with income up to income levels that in fact are slightly higher
than the median income. It was designed this way in order to increase
labour supply on the intensive margin as well (Bill 2006/07:1, 2006, p.
33), and several micro-simulations have concluded that this is what the
tax reform actually does (Riksrevisionen, 2009). If this is true for the
Swedish population, it is arguably so for our sample as well, because
the lower incomes therein imply that the marginal EITC is larger on
average than for the population as a whole (i.e., the substitution effect
should be larger), and that the average EITC is smaller (i.e., the income
effect should be smaller).

Second, we argue that an information treatment like ours is much
more likely to result in substitution effects than in income effects. One
reason for this is that people are relatively well-informed about how
much they earn. So, while we do believe we provide new information
about the marginal EITC, we find it unlikely that the letter will make
recipients re-evaluate their own income levels substantially. Another
reason is that income effects are not based solely on income levels
during a specific period of time, but rather on life-cycle income, at least
to the degree that people are able to allocate their consumption across
time. The marginal incentives we inform about, on the other hand, are
tailored to the specific situation in which the people in question find
themselves, as parents of an infant. The effect can be compared to that
of a temporary tax reduction on labour income, which would give rise
to the same substitution effect as a permanent tax reduction, but to
much smaller income effects.

Even if the information letter increases labour supply on average,
this is not necessarily true for fathers. As seen in Fig. 2, the marginal
EITC tends to be larger for mothers than for fathers in our sample,
since most mothers in the sample spend most of the year with their
child; and increasing the duration of the father’s parental leave is one of
the ways that a mother can increase her labour income. Since a couple
can increase their EITC by moving parental leave from the mother to
the father, we restrict our second hypothesis regarding intensive labour
supply to mothers.

Hypothesis 2: Receiving the letter increases mothers’ labour supply
on the intensive margin.

We have concluded already that the marginal EITC tends to be
larger for mothers than for fathers, because the former have lower
incomes during this specific year. We expect our treatment to result
in an increase in mothers’ labour supply, but it is an open question
whether both parents will work more, or whether fathers will instead
reduce their time at work in order to enable mothers’ increased labour.

14 For smaller amounts of work, the EITC usually does not make much
difference. The reason for this is that it does not kick in until the earned income
exceeds the basic deduction, which is usually at somewhere between 20,000
and 35,000 SEK for people out of work.
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Fig. 4. Timeline of the study. Note: The figure displays the timeline for the planning and execution of the research project.

While mothers face a larger marginal EITC than fathers, and women
in general have a higher labour supply elasticity than men, it is not
obvious that this translates into a stronger response among mothers
to our information treatment. For example, it may be the case that
mothers value the first year with their child so much that they have
a lower elasticity in this specific setting than their partners do. We
acknowledge this possibility, but we still find it probable that mothers’
behavioural change dominates. This brings us to our third hypothesis:

Hypothesis 3: Receiving the letter makes parental leave more equally
distributed within the couple.

We have stated repeatedly that the EITC strengthens the incentive
to work. We would therefore expect couples’ joint labour supply to
increase. It is rare that children are already enrolled in pre-school when
they turn 12 months, so it is possible for most couples to prepone the
preschool start for their child. However, many parents may find it
difficult to shorten their joint parental leave, either because they do not
want their child to be enrolled in childcare too early or because they
worry that doing so will make it harder to gain admission to the specific
preschool for which they applied. This would then attenuate their
behavioural response. As we discussed in relation to the institutional
background, however, there are also many other ways whereby parents
can increase their labour income without decreasing the time spent
with their child. This leads to our last hypothesis:

Hypothesis 4: Receiving the letter increases the couple’s joint labour
supply.

5. Conducting the experiment

To investigate the hypotheses derived above, we conducted an in-
formation experiment wherein we sent out a leaflet about the EITC to a
randomized sample of new parent. We then followed up the subsequent
outcomes in administrative register data. Sending out mail is a low-cost
intervention and is easy to implement for a government agency that
wants to increase awareness of a tax incentive. A copy of the leaflet (in
Swedish with an English translation) is attached in the appendix. The
overall timing of our research project is summarized in Fig. 4. The study
is thus an example of a field experiment where the outcome is measured
in official administrative records where participants are completely
anonymous. As argued by Haaland et al. (1993), this substantially
reduces experimental demand effects. We now proceed to describe how
our study was designed, and what types of data we used to evaluate the
effects.'”

15 The study was approved by the Regional Ethical Review Board in Uppsala,
and subsequently approved by the internal review board at Statistics Sweden,
which both delivered our treatment and compiled the data. The researchers
were not involved in that process. It should be noted that the pre-analysis plan
was published prior to analysis of the data, but after the treatment. The reason

The sampling frame for the experiment was all biological mothers to
children born between 1 June 2017 and 31 January 2018. This resulted
in a total sample of 74,667 individuals. A total of 37,334 mothers
were randomized to receive the leaflet (the treatment group), and the
remainder were left as controls.'® 151 individuals were removed from
the mailing list due to emigration, death, protected identity, or being
underage, leaving a total of 37,183 mothers (and their partners) who
ended up getting the leaflet.

The treatment consisted of a simple personalized single-page in-
formation leaflet addressing both parents, sent out by regular mail.
The first sentence in the letter was easily understandable with a clear
message: “Have [the two of] you thought about how the distribution of
parental leave affects how large your tax credits is? It actually involves
rather large sums”. The leaflet then informed parents about the Swedish
EITC, and how the size of this tax credit increases with the size of
an individual’s labour income. Specifically, the letter highlighted the
effect of parental leave on the household’s total tax credit, and stressed
that the EITC increases rapidly with labour income up to 135,000
SEK (16,000 USD). This was illustrated both with a graph and with
a written example showing how many months a person would need
to work in order to reach that level. We included a sentence in bold
text that it is highly profitable (due to the EITC) to work at least X
months (depending on previous years declared labour income) during
2018. We further pinpointed that, in general, a family that splits the
parental leave evenly receive more EITC than a family where one
parents is off work for the whole year. We ended the letter with a simple
question: “Perhaps this is something you want to take into account
when planning how much to work the rest of the year?”

Thus, in line with the recommendations of e.g. Haaland et al.
(1993), the messaging is clear and distilled (1. if you divide the parental
leave more equally, you will receive more EITC, 2. it is highly profitable
that each parent in a household earns some labour income during a
calendar year), and the letter ends by directing the treatment group to
the issue at hand.

The specific information in the letters was individually tailored,
based on the parents’ previous tax records, and was presenting as both
text, numbers and a simple graph illustrating the details. The income
of the fictitious person was based on the mother’s own income, which
should further facilitate the processing of the provided information.
Moreover, if either of the parents had registered a high enough income
during previous years, the couple were also informed of the income

is that we needed to discuss available variables and detailed variable names
with Statistics Sweden before finalizing the pre-analysis plan. Statistics Sweden
also needed to approve the delivery of registry data (“sekretessprévning”) for
research purposes. However, the study design was already set prior to the
treatment, in the Ethical Review Board application.

16 The sampling frame was created using the latest version of The Total
Population Register (RTB). Because it was the mothers who were randomized,
and not the children, parents to twins or triplets could not be assigned to both
the treatment and the control group.
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level at which the EITC no longer increases (incomes larger than
365,000 SEK), and in some cases where it starts decreasing (incomes
larger than 615,000 SEK). Finally, the text stated that the leaflet was
sent out as part of a project at Uppsala University in collaboration with
Statistics Sweden, and the leaflet was signed by the researcher in charge
(name and title) with contact information provided.

The letter was sent out by Statistics Sweden during March 2018.
The timing of the letter was chosen so as simultaneously to maximize
adaptation time and to minimize information decay — admittedly a
difficult balance to strike. Since the incentives we highlighted made it
particularly profitable to work 4-5 months during 2018, this left a post-
treatment period of 4-5 additional months for possible behavioural
adjustments to take effect, with enough time to change plans for the
second half of the year (following summer vacation). So much time
should not have passed, on the other hand, for the information to be
forgotten. The letter was directed to both parents unless information
about the biological father was missing, and sent to the home address
registered for the mother.

Because we want to pinpoint the effect of providing information
about this particular tax reform, we did not include any other infor-
mation about the tax system or the household economy.'” This goes
back to the main motivation behind our paper, which is to address the
role of information for economic behaviour. As discussed previously,
parents have several options if they wish to earn tax credit during a
year. However, we could not explicitly state all of these options, given
that we needed to strike a balance between the length of the leaflet
(which was one page long) and the number of details in the tax code.
As shown by Abeler and Jager (2015) and Bhargava and Manoli (2015),
people’s ability to react to tax changes decreases with the complexity
of information about the tax system; accordingly, we needed to write
the leaflet in such a way that the majority of Swedes would be able
to understand it. This meant excluding some technical definitions and
tax code jargon. Furthermore, we did not want to provide a specific
road map on how to think about the matters in question, given that we
wanted the parents themselves to consider the economic incentives in
play. The exact action to be taken depends on the specific circumstances
for each parent. Given the details available to us in registry data,
we will pick up labour supply responses on both the extensive and
intensive margin.'®

We cannot know to what extent the parents engaged with the
actual information. In other words, the persons in question were not
all necessarily compliers in terms of engaging with the information. We
had no interaction with recipients of the letter, and the whole sample
frame was in the hands of Statistics Sweden.!” We chose this strategy
because we wanted to focus solely on information, and to avoid giving
any sense of direct engagement with us or with Statistics Sweden. Such
engagement could result in social desirability bias, which we wanted to
avoid. Naturally, furthermore, we could not monitor social interactions

17 There are two reasons for our focus on the EITC. The first is that the
tax reform is relatively unknown, which is a prerequisite for any information
experiment with accurate information. The second is that the incentives we
inform about are quantifiable, which means that we can relate them to the
size of the incentives.

18 persons employed at a workplace with a collective agreement often have
a top-up from their employer, so that the parental leave provides 90 per cent
of their earlier wage, rather than 80 per cent. This is not true for all workers
in Sweden, however. Furthermore, the rules for the top-up vary as between
agreements, and may depend on how long one has worked at a particular
workplace. The information letter was not individually tailored to take this
into account, since we did not have data on whether a person had received a
top-up. It should be noted, however, that a person does get an EITC on this
small top-up, since it is paid out by the employer, and that such top-ups are
included in our measure of earned income.

19 Some individuals e-mailed or telephoned the researcher in charge, given
that contact information was provided in the information leaflet.
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between the treatment group and the control group. We return to this
issue later in the paper after we have presented the main results.

Our design rests on the assumption that our information letter
has not affected labour supply in the control group. In this regard,
it is important to note that both the treatment and controls groups
each comprised only minor fractions of the population (approximately
0.7 per cent each). Interaction between individuals in the two groups
was therefore a priori quite unlikely. Furthermore, the risk that the
treatment would result in any general public discussion seems small.
However, it is theoretically possible that some individuals in the treat-
ment group discussed the content of the letter with persons in the
control group. For example, parents on parental leave could have met
each other in connection with various activities (like the so-called open
preschools which parents and their child may have attended). Relying
on the face validity of such spillover effects, we think this is unlikely,
except under very specific circumstances: for example, if relatively
close friends gave birth during the same eight-month interval and also
happened to be in different treatment groups.

6. Data and empirical specification

The data we have used come from two main registers maintained
by Statistics Sweden: the Total Population Register RTB (Statistics Swe-
den, 2019), and the Integrated Database for Labour Market Research
LISA (Statistics Sweden, 2016). These include information on parental
leave, income, occupation, and education for both parents, as well as
on the birth month of the child. The full set of variables at our disposal
can be found in Table A4 in the online appendix.

To reduce residual variation in the dependent variables, thereby
increasing the precision of our estimates, we include a number of
control variables in the models. The birth month and gender of the
child is included in all specifications below. Parental characteristics —
more specifically years of education, potential income, year of birth,
employment status in 2017, and previous parental leave — are entered
separately for the index person and his or her partner when testing
the first hypothesis, and separately for the mother and the father when
testing the other three.

6.1. Model specifications

The preregistered models for evaluating the four main hypotheses
are outlined as follows. In all cases, robust standard errors are used
(cluster-robust for the first hypothesis), and one-tailed hypothesis tests
are performed. We chose a one-tailed test, because this is how our
hypotheses were formulated. We had planned in our pre-analysis plan
to conduct multiple comparison corrections using the free step-down
resampling method described in Westfall and Young (1993), but we
found this to be superfluous when we obtained our unadjusted p-values.
Controlling the rate of false positives is only necessary when there are
positives.

The first hypothesis states that the treatment will increase labour
supply on the extensive margin for both parents. To define extensive
labour supply E;, we use data on employment status to see whether
the person was employed at all during 2018. We define employed as a
person with any labour income during the year, and thus non-employed
as those without labour income. Regressing E; on the treatment indica-
tor as well as a control gives us the following model, where H, implies
that g, > 0:

E =a+p XT;+Bx; +¢;. ()]

For this model, standard errors are clustered at the household level.
The second hypothesis states that receiving the letter will increase
the intensive labour supply of the mother. To test this, we define
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intensive labour supply as annual labour income I;.?° We then regress
1I; for 2018 on the treatment indicator as well as a vector of controls,
limiting the sample to mothers:

ILi=a+ ) XT; +Bx; +e¢ 5)

where i denotes the individual and j denotes the couple. In this model,
H, implies that g, > 0.

The third hypothesis is that the treatment will make parental leave
take-up more equally distributed within couples. To get as accurate
a measure of staying at home as possible, we define parental leave
days as all days not financed with labour income, rather than as
registered reported days of parental leave.?' This, however, requires us
to get a measure of days financed with labour income, D;. We define
D; as labour income I; as a proportion of potential labour income
I, multiplied by 365 to give the number of days at work, with the
restriction that it must not exceed 365 minus the number of days
of registered parental leave P,. To calculate potential labour income,
we use the highest relative income during the preceding three years
multiplied by the average income for 2018, in order to compensate for
general wage growth. If this yields a figure lower than working 75 per
cent time on minimum wage (i.e., 180,000), we use the latter figure
instead. This yields the following definition of extensive labour supply:

1.
D, = min (T X 365,365 — P,.> )
i
where the potential income is:
Isxlyg IexTig 17 %1
I* = max (180000, 1,15A 18 ,,mA 18 1,17A 18 > . 7
15 ur Iy

Finally, we regress the absolute within-pair difference in days financed
by labour income - i.e., |D/M - Df | - on the treatment indicator and a
vector of controls, where H, implies that g, <0:

(8)

The fourth hypothesis states that the joint labour supply will be
increased by the treatment. Here we set joint labour supply to the sum
of the two, such that I; = I +I[". We then regress ; on the treatment
indicator and controls, where H; implies that g, > 0:

IDY =D | = a+py XT; + Bx; + e

9

It should be noted that our four outcome variables can all be manipu-
lated without actual changes in the labour supply. For example, people
can increase their earned income and thus their EITC by substituting
days of paid parental leave with vacation days; and those who are self-
employed can decide to increase their own salary without putting in
more work. If our experiment causes such behaviour, it will be picked
up in our empirical analysis, given that we observe the total effect.
While such behaviour would be interesting to study, it is not possible
for us to separate it from actual changes in labour supply (i.e. being at
work).

Ii=a+ B XT; + Bx; +e.

7. Main results

We now look at how parents’ labour supply was affected by our
information letter. We begin with a balance check, before presenting
the outcome in relation to our four hypotheses. We then conduct a more
open-ended analysis with a focus on possible bunching behaviour.

20 In connection with footnote 12 regarding top-ups from employers due to
a collective agreement, it bears noting that a top-up of this kind (from 80 per
cent to 90 per cent of the earlier wage) also counts as earned income, since it
is paid out by the employer.

21 Qur reason for not simply choosing registered reported days is that it is
fairly common to stay at home for longer than the allotted parental leave days,
without compensation.

10
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Table 1

Balance tests.
Variable Control Treat Dif p
Variables related to the child
Female 0.49 0.48 —-0.00 0.45
Variables related to the mother
Years of education 13.08 13.08 —-0.00 0.97
Potential income (thousands) 280.93 280.65 -0.28 0.78
Year of birth 1986.23 1986.24 0.01 0.78
Employed 2017 0.81 0.82 0.00 0.79
Previous parental leave 128.97 128.73 -0.24 0.84
Missing prev. par. leave 0.49 0.49 0.00 0.65
Variables related to the father
Years of education 12.68 12.65 —-0.03 0.11
Potential income (thousands) 408.68 410.13 1.45 0.43
Year of birth 1983.22 1983.28 0.06 0.19
Employed 2017 0.92 0.92 0.00 0.92
Previous parental leave 29.08 29.76 0.69 0.12
Missing prev. par. leave 0.50 0.50 0.00 0.93

Note: The table displays a balance test of the covariates included. The p-values indicate
that there are no statistically significant differences between the treatment and the
control group. Regressing the treatment indicator on these variables shows that an
F-test cannot reject the null hypothesis that all slope coefficients are zero (p = 0.84).

If the treatment assignment is truly random, the treatment group
and the control group are, in expectation, identical with regard to
everything not affected by the treatment. To evaluate the treatment
assignment, we have compared the mean values for all binary and
continuous variables in the control vector. These results are presented
in Table 1. As it turns out, all differences between the treatment group
and the control group are small, and none are statistically significant
at the 95 per cent level. In other words, this analysis does not raise
any concerns about the treatment assignment, and we can move on to
analysing how the treatment affected parents’ labour supply.??

The results of our preregistered analyses for all of the four main
hypotheses can be found in Table 2. From left to right, we see the
estimated effect of the letter on (i) the parents’ employment rate, (ii)
the mother’s earned income, (iii) the parents’ joint earned income, and
(iv) the absolute difference in days at home between the two parents.

A brief but conclusive summary is that we see a rather precisely
estimated zero effect in each case. All of the hypotheses, in other words,
should be considered falsified. None of the estimates are statistically
significant; point estimates are practically trivial; and all of the co-
efficients have the wrong sign relative to those in our hypotheses.
This means labour supply is actually lower among those receiving the
information letter (although, again, the estimated coefficients are not
statistically significant). In terms of precision, even the upper bounds of
the confidence intervals correspond to trivial effect sizes. For example,
the letter is estimated to have reduced the earned income among
mothers, as reported in model two, by approximately 900 SEK annually.
If we calculate a 95 per cent confidence interval around this estimate,
the letter could at most have increased earned income by 300 SEK.
Compare this to the average income of 85,000 SEK in the sample.

22 Qur main preregistered analysis adjusts for these background factors; in
the appendix, however, we also report models without these adjustments. The
results here are in line with our main results; as can be expected, however,
they are estimated less precisely. It should also be mentioned that we have
conducted balance tests not mentioned in the pre-analysis plan. These tests
revealed two statistically significant differences: parents in the treatment group
were more likely to have a child born in June and less likely to have a child
born in January.
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Table 2
Pre-registered hypotheses.
@ (2) 3) @
Treatment -0.19 —870.96 -1124.38 0.27
(0.14) (585.28) (873.61) (0.78)
Units of analysis Parents Mothers Couples Couples
Outcome Employed Income Joint income Dif. in days
Mean 84 85,055 393,844 193
Observations 143,925 74,439 74,689 68,926
Adjusted R2 0.491 0.575 0.845 0.194

Note: Main results for our four pre-registered hypotheses. From left to right, the
outcomes are (i) an indicator for being employed, (ii) the mother’s earned income,
(iii) the parents’ joint earned income, and (iv) the absolute difference in days at home
between the two parents. Robust standard errors in parentheses (cluster-robust for
the first hypothesis). The estimated treatment effects are close to zero for all tested
hypotheses.

This means our point estimate corresponds to a fall of 1 per cent, and
according to the confidence interval we can rule out increases larger
than 0.3 per cent. This point estimate is also close to the figure for
joint labour supply, at a fall of approximately 1100 SEK annually. The
point estimate for model four, meanwhile, corresponds to an increase
of less than half a day in within-pair differences in parental leave. In all
respects, this is a zero effect. We return to the issue on how to interpret
the lack of a behavioural response in Section 9 below.

We have also investigated heterogeneous treatment effects with
regard to our four hypotheses and to subgroups in the data. The results
are presented in Figure Al in the appendix. All in all, these are also
null findings, although the confidence intervals are wider due to the
smaller size of the sample for each subgroup. Three of the 88 tests
are significant (slightly fewer than should be expected by chance), but
none are in the expected direction. A number of robustness checks using
alternative definitions of e.g. parental leave days, as well as with our
derived measure of work days, are reported in A2. These are also null
results.

8. Supplementary analysis: Bunching

As mentioned in our pre-analysis plan, we have also conducted a
more exploratory analysis of the possible treatment effects, in which
we compare the density of the treatment group and the control group
over the range of possible incomes. This analysis allows us to detect
other effects than those set out in our pre-specified hypotheses, and it
can also yield more detailed information about such things as where in
the income distribution changes in labour supply take place. However,
the exploratory nature of this analysis also carries an increased risk of
getting false positives: with an indefinite number of comparisons to be
made, the probability increases dramatically that sampling variability
will give rise to large differences between the two groups. It is therefore
important to treat this analysis as exploratory, as well as to interpret all
results against what we should expect based on economic theory and
the information in our letter.?

We have done this separately for mothers and fathers, and the
results are presented in Fig. 5. We have marked the thresholds at
135,000 (solid) and 365,000 (dashed) using vertical lines, and the
largest area above or below zero using a grey background. Fig. 5a

2 In the pre-analysis plan we mention a number of potential exploratory
analyses in addition to the carefully specified hypotheses. However, as was also
foreseen in the pre-analysis plan, we have adjusted the set of supplementary
analyses in response to our main null results. For example, in this section we
have integrated the visualization that was described in the first part of the
pre-analysis plan with a discussion about bunching, which was mentioned at
the end.
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shows the estimated density difference for mothers. Here we see a
peak just before the 135,000 threshold, indicating that mothers in the
treatment group were more likely to end up with an earned income
in this interval, compared to mothers in the control group. This is
interesting, seeing this is the threshold we emphasized in the letter, in
which we pointed out that the EITC increases rapidly up to this point.
The corresponding difference for fathers is shown in Fig. 5b. Here two
small peaks close to the thresholds can perhaps be discerned, but the
largest area is negative and is found between those peaks.

The main question is how large these density differences are. The
shaded areas in Fig. 5 correspond to 0.5 and 0.6 per cent of the
entire treatment group, respectively, or to 2.0 and 1.5 per cent of the
individuals in the control group located at the same interval. One way
to present these differences is in an overlapping histogram, as we do
in Fig. 6. Expressing effect sizes in words is difficult, but we believe
most people would agree these effects are very small.>* All in all, we
conclude, there is no clear evidence of any significant bunching.

However, even if the bunching-peaks are small and economically
insignificant, they contribute to our assessment of the main results. If
we find no differences at all over the entire distribution, concerns can
perhaps be raised whether something went wrong with the experiment:
e.g., the recipients did not read the letter, there was an error in the
delivered data, etc. However, if the only effect we find is bunching
around the 135,000 threshold, we may conclude that it dominates the
hypothesized effects, at least for the subset of people who changed
their behaviour in response to the information letter; and we may be
more inclined to reconsider our hypotheses than the way in which the
experiment was implemented.

9. Disentangling the zero effects

Our empirical analysis shows that the effect of receiving a letter
with personalized information about the EITC is zero across the board.
The high power of this experiment, together with point estimates in
the opposite direction of our hypotheses, allows us to rule out anything
but negligible effects: receiving the letter may, at most, have increased
the employment rate by 0.08 percentage points, or the couple’s joint
income by 600 SEK (0.15 per cent) per year. This holds despite the
fact that the economic incentives are large and parents have multiple
options for acquiring tax credit from labour income.

The question remains how to interpret these zero findings. We
will now discuss the following three possibilities: (i) the parents were
already sufficiently informed about the EITC and therefore, the letter
did not provide any new information; (ii) there were problems with
how we conducted the experiment, e.g., because the timing was wrong

24 How likely is it, then, that the small differences described above corre-
spond to causal effects of the treatment? On the one hand, bunching close
to the 135,000 threshold is exactly what we can expect to see if female
recipients try to optimize. Moreover, such optimization is dependent on
detailed knowledge about the tax system, which most subjects did not have
before receiving our letter. On the other hand, the effect is barely statistically
significant, and only in a naive sense: the probability of getting a difference
this large at this point in the income distribution will be small if the treatment has
no effect (simulations assuming a zero effect provide us with a p-value of 0.058
for the difference at the fifth bar being of at least this size). But the probability
of obtaining a difference this size at some place in the income distribution
is rather large, and focusing on differences where they appear prominently
increases the risk for Type I errors. Related, a Kolmogorov—-Smirnov test, which
uses the largest observed difference in the cumulative density functions as its
test statistic, cannot reject the null-hypothesis that the samples are drawn from
the same distribution. Moreover, the increased density in the treatment group
comes from a smaller density at higher incomes, which is not what we would
have expected. In the appendix, we present a similar histogram for those who
are self-employed, where we find indications of bunching. We discuss these
results in more detail in the next section.
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(b) Fathers
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or because the recipients did not understand the letter ; and (iii) the
labour supply elasticity is very low for parents with infants, at least
in terms of adjusting an already made-up plan. There is no definitive
test that can put one explanation on top of all others. However, we
may point at evidence that speaks against some of the intermediate
explanations.

The first possible explanation is that parents were already informed
about the incentives arising from the interface between the EITC and
parental insurance. This would imply the additional information is
superfluous, since the parents are already at their utility-maximizing
levels (minus adjustment frictions other than information frictions)
of joint labour supply. We think this explanation strongly lacks face
validity: as outlined in the background section, it is unlikely to hold
due to the complexity of the EITC’s functioning and the “invisibility” of
the tax system, and also because of existing evidence on the poor state
of knowledge among the general population about the EITC. Yet, to
empirically investigate this possibility, we have conducted an analysis
that is presented in Section A3 in the Appendix. In this analysis we
use additional data from 2002 to 2011, which constitute a five year

12

window around the first implementation of the EITC in 2007. We
restrict the analysis to parents with children born the year before the
implementation of the EITC (higher marginal tax rates) and parents
with children born the same year as the EITC was implemented (lower
marginal tax rates) and we study the same outcomes as in the main
analysis. Under the assumption that the EITC gave rise to large effects,
we should at least be able to detect them by comparing labour supply
before and after the reform. This would constitute indirect evidence
that parents acted upon the information about the incentives that
the EITC created before our experiment took place. In short, we find
nothing that indicates that parents behaved differently before and after
the first implementation of the EITC in 2007. It is therefore very
unlikely that they knew about the even more less known incentives the
EITC creates in relation to parental benefits which is the focus in our
information treatment.

Let us continue to the second explanation that there were some
problems with how we designed the experiment. Is it wrong to assume
that recipients even read (or, if they did, understood) the contents of
the letter? We find it unlikely that many people would discard a letter
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sent from a national authority (Statistics Sweden) without even opening
it, especially in a country like Sweden, where trust in public institutions
is very high by international standards.*® In a similar study, Engstrom
et al. (2019) estimated positive treatment effects in an information
experiment where the leaflet was mailed out by the Swedish Pension
Agency. Whether or not the respondents understood the information
we sent them is hard to know; however, we made sure to include
concrete examples with ballpark figures derived from the recipients’
own previous income, in order to make the matter as transparent as
possible. It is worth noting that similar information interventions have
shown fairly large effects earlier (e.g., Liebman and Luttmer, 2015;
Kostgl and Myhre, 2021), which indicates that this type of information
is probably not too hard to understand.”® Additionally, the estimates
we found are small and precise enough that even large non-compliance
would not alter the overall conclusion. For example, the extreme case
that just one third of the treatment group are compliers still leaves
the upper bound effect estimate at a negligible +827 SEK per year for
mother’s income or +1761 SEK for joint income.

To shed some further light on this issue, and in accordance with our
pre-analysis plan, we have run a separate analysis for those that are self-
employed. Bastani and Selin (2014) have previously demonstrated that
this group, unlike regular wage earners, displays bunching behaviour
around kinks in the Swedish tax schedule, and that this is due to how
they report their wages and not due to actual labour supply responses.
Thus, if it is the case that people have read and understood our letter,
but chosen not to adjust their labour supply, then we could still see
an effect among self-employed, who can adjust their reported income
without actual changes in how much they work. On the other hand, if
people did not assimilate the information we delivered, then we should
not expect an effect in this group either. Our bunching analysis for this
group is presented and discussed in Section A4 in the Appendix. In
short, we find indications that the self-employed in the treatment group
displays strategic bunching at the 135,000 SEK threshold and for very
low incomes, which would be a rational behaviour. We do not want
to overemphasize these results since this subsample is fairly small, but
the results suggest that if anything, the letter, which was directed to
parents in general, was received and understood by a sizeable number
of parents.

A related issue concerns timing and flexibility. Was the timing
wrong, so that the letter was sent out too late, allowing too little time
to adapt? Or, on the contrary, was the letter sent out too early, leaving
enough time for the recipients simply to forget about the information
given? As discussed previously, we chose the timing (March) strate-
gically — roughly two to three months before the summer holidays
(generally taken between June and August), allowing that amount of
time for parents to discuss the post-holiday parental leave with each
other and with employers. The response time permitted between the
letter and an actual adjustment is therefore roughly half a year (March—
September); or slightly less in the maximum effect scenario, which
involves going from zero work during the year to the optimal 4-5
months. At the same time, the time frame needed for recipients to

25 As a point of comparison, the response rate for statistical surveys from
Statistics Sweden (which require not only that the selected respondents open
the letter, but also that they answer an often quite lengthy survey and mail it
back to the agency) is typically around 50%.

26 One possibility would have been for us to include a number of questions
at the end of the information letter. On the other hand, answering a survey
would also introduce a sense of engagement with the researcher, and our
goal was to stick with neutral information about the tax system, in order to
avoid introducing effects that might be attributable to other factors than the
reduction of information frictions (such as social desirability bias induced by
a desire to be seen as conforming to social norms regarding the equal sharing
of parenting duties). Such a survey would also cost a lot of money, given that
Statistics Sweden would need to compile the answers. This was not possible,
for monetary and practical reasons.
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react to the information is substantially shorter, since in most cases
they will need to discuss these adjustments before the summer. If the
lack of flexibility are driving our zero findings, we would expect to
find different results in a heterogeneity analysis where we restrict the
sample to different birth months in our data sample. In essence, those
parents with children that are born later have more time to adapt
to the information. However, in Figure Al in the Appendix there are
no indications that the estimated coefficients are statistically different
from those born the first four months, the middle four months or the
last four months in our sample.

Given the findings discussed in this section, this leads us to the
explanation we think makes the most sense, given the context: the
elasticity is simply very low for parents with infants who face the
decision of how to distribute a parental leave benefit. In the final
section, we discuss this explanation in more detail.

10. Discussion and conclusion

In this paper, we have found using a large-scale field experiment
with pre-registered analyses that providing information about the EITC
has a precisely estimated zero effect on labour supply on both the
extensive and the intensive margin. We also concluded that this effect is
best interpreted as a low labour supply elasticity among the parents in
our study. In this final section, we elaborate a bit more on these issues.

So why is the labour supply elasticity so low for parents with
newborn children in Sweden? Most parents would answer that they
have other priorities than maximizing their net income, and that they
do what is best for their child regardless of how it affects their economic
situation. It may be they believe it would be bad for the human capital
development of their child to prepone the start of preschool. It may
also be they value their own time with their child so much that they
are unwilling to reduce it. Such arguments, however, are unconvincing
for explaining our findings, because there are many different ways to
increase one’s labour income, and not all of them require parents to
sacrifice time with their child. We estimate the total effect with regard
to labour income in our empirical analysis, and we would pick up such
behavioural responses if they were present.”” Furthermore, putting a
heavy stress on one objective (spending time with one’s child) does
not require an individual to ignore other aims. After all, most parents
in our study do end their parental leave during the year under study
— presumably to earn income, which we interpret as meaning that
the point in time where the expected marginal utility from labour
exceeds the marginal utility of parental leave falls within this year.
Under the assumption of a continuous utility function, this point would
be reached earlier during the year if parents were aware of how the
EITC affects their incentives for acquiring labour income. Furthermore,
parents in Sweden have been demonstrated in the earlier literature to
be responsive to economic incentives for their outtake and division of
parental leave (e.g., Karimi et al., 2012; Moberg, 2019).

A better way to understand the results in our paper is to say
that parents, at least in this specific case, act as so-called satisficers:
they have arrived at a good enough solution, before receiving our
letter, and they will expend very little energy to optimize further (e.g.,
Simon, 1978). Such satisficing behaviour can be understood in slightly
different but not incompatible ways.

First, it can be seen as a rational strategy for making decisions
when optimizing is costly. Such costs can arise because it takes time to
change plans or because there is a cost associated with simply bringing
up the topic of monetary incentives when the parents have a shared

27 In theory, the information on the EITC could even be used to decrease the
time spent at work, if that is what the parents desire. We have referred here,
for example, to the planning of vacation days. Strategic behaviour of this kind
requires some effort, and the information treatment could perhaps be seen as
a nudge to do the necessary planning.
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understanding that their child comes before everything else. These costs
may also be unusually high when all of one’s energy is focused on
taking care of a child.

Partly overlapping with this, and perhaps more interesting, is the
idea that human decision making may simply respond to financial
incentives in some types of decision frames but not others. Consider,
for example, the relational model proposed by Fiske (1992), where
a given decision is suggested to be made in one of four different
frames (communal sharing, authority ranking, equality matching and mar-
ket pricing), and where introducing an explicit logic of one frame into
a situation typically governed by another can give rise to taboo trade-
offs (Fiske and Tetlock, 1997) and moral outrage (consider, as a salient
example, the idea of market prices for organ donation). A special case
of this logic has also been formalized in behavioural economics as the
motivation crowding hypothesis, where the introduction of extrinsic
incentives crowds out intrinsic motivation, or vice versa, and therefore
has unintended consequences unless the incentives are large enough
to offset the loss of the latter (Frey and Jegen, 2001). Evidence for
motivation crowding is sometimes observed when introducing eco-
nomic incentives — the “market pricing” frame - in situations typically
governed by other motivations - i.e. in a “communal sharing” frame.

When a couple is deciding on the distribution of parental leave,
other norms, motivations or decision frames than market pricing (e.g.
“equality matching”) may, simply due to the nature of the problem,
implicitly be considered virtually unquestionable as soon as the couple
has secured an income that is “good enough”. The consequence, again,
is satisficing behaviour.

In light of previous evidence on labour supply elasticity, our zero-
results on labour supply may seem somewhat paradoxical, inasmuch as
several existing studies argue that such elasticity is in fact fairly high,
especially among mothers (e.g., Eissa and Liebman, 1996; Meyer and
Rosenbaum, 2001). Our results are however in line with later studies
claiming to show that this phenomenon is an artefact of such things as
other changes in welfare benefits that coincide in time (Kleven, 2019).
In comparison to Kleven (2019), however, the null results in our case
probably cannot be considered a consequence of information friction.
Comparing our zero results on labour supply by providing information
with those found by Kostgl and Myhre (2021), on the other hand,
may reveal the difference between labour supply responses in different
types of compensation system. Whereas disability insurance is often
a long-term benefit, parental leave by its nature is limited to a fixed
and shorter period, the expectation being that the person in question
will return to his/her main source of income. This may increase the
likelihood of satisficing behaviour: the immediate incentives are large,
yet parents may be less likely to optimize in response to what they
perceive as a “temporary” situation.

Following the development of behavioural economics models (e.g.,
DellaVigna, 2009), there has been a discussion how to optimally design
the EITC. Chetty (2015) argues that a model with imperfect information
about EITC is likely a more fruitful starting point than the neoclassical
model of perfect information. He notes that the findings in Bhargava
and Manoli (2015) indicate that mailed information about EITC in-
creases filing for the tax credit, but that Chetty and Saez (2013) on
the other hand did not find that information about EITC yields earning
responses. Chetty (2015) means that filing is less costly in terms of
energy and that there is clearly money left on the table if one do not file,
whereas making changes in one’s labour-leisure choice requires more
effort. In light of these findings from the U.S., Chetty (2015) argues
that one possibility would be to automatically include the EITC on the
paycheck to increase its visibility and the impact on labour supply. The
results in our study, which is conducted in an institutional setting where
there is no need to file for EITC and where the distribution of EITC is

28 See Gneezy and Rustichini (2000b) and Gneezy and Rustichini (2000a)
for a more extensive discussion.
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direct on one’s net labour income, indicate that there is no automatic
link between providing information and altered economic behaviour.
Furthermore, an automatic EITC does not necessarily imply that the
incentives become more visible.

We suspect that a common reaction to our study will be that we
should not expect any noticeable effects from a simple information
letter. To some extent this overlaps with our own conjectures about
how difficult it is to affect labour supply. But if it is true that most
people do not assimilate the information in our letter, or that they do
not find it worth the hassle to adjust their behaviour, then that should
have serious implications for classic economic models. To us, this shows
a need for more experiments tailored to identify the circumstances that
make people responsive to economic incentives, and in particular, how
we process and act upon information about them.
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