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Abstract

We study what induces delinquent wage earners to pay their taxes due, using high-quality ad-
ministrative data from the Swedish Tax Agency. Here, we find a strong effect of the standard
enforcement regime: a threat of having the debt handed over to the Enforcement Agency in-
creases payments by roughly 10 percentage points (from a baseline of 58 %). When including
actual enforcement, payment increases by around 20 percentage points compared to those who
do not risk enforcement. In a field experiment, we compare these effects of standard enforcement
to those involving much milder nudges, consisting of letters reminding tax delinquents to pay
their taxes due. We find that a “pure nudge” (i.e., the inclusion of an extra sheet of paper with
no valuable information) has an effect of about 7 percentage points for those who do not risk
enforcement upon non-payment. However, the same nudge has no detectable effect on the group
at risk of enforcement. Finally, we find a small additional effect on payments from social norm
messages both for those who risk enforcement and for those who do not.
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1 Introduction

Although most people in several Western countries with extensive third-party reporting are unable

to under-report income, delinquent taxes represent a problem to many tax authorities. In order to

promote overall tax compliance, a relevant question is thus how taxpayers can be induced to actually

pay their delinquencies. The growing literature on tax compliance has pointed to the importance of

both intrinsic and extrinsic motivation (see, for instance, Slemrod, 2019; Alm, 2019, for two recent

and excellent surveys.). While many studies since Allingham and Sandmo (1972) have analyzed the

impact of enforcement, intrinsic motivation has been highlighted as another important factor for

compliance (see, for instance, Luttmer and Singhal, 2014). We study both kinds of motivations for

Swedish delinquent taxpayers, using a legal discontinuity in the treatment of delinquencies as well

as conducting a field experiment in the same vein as, for example, Hallsworth et al. (2017), Cranor

et al. (2020), Chirico et al. (2019), and DeNeve et al. (2021).

While there have been a number of field experiments exploring the effects of behavioral inter-

ventions, such as nudges,1 we are able to quantify the relative importance of standard enforcement

and milder interventions in the same setting. To our knowledge, the only previous study of tax

compliance comparing enforcement, on the one hand, and information and nudges, on the other, is

DeNeve et al. (2021).2 Although DeNeve et al. (2021) is very rich, our setting allows for a cleaner

identification of the effects of standard enforcement.

In a first step, we isolate the effect of the standard enforcement regime. The identification

relies on a discontinuity in the treatment of taxpayers. Swedish wage earners (i.e., without income

originating from businesses) with delinquent tax debts below SEK 2,000 (approx. EUR 200) have to

pay interest to the Swedish Tax Agency (hereinafter STA), but there is no real enforcement. Debts

exceeding SEK 2,000 are instead handed over from the STA to the Enforcement Agency (hereinafter

EA). Before the debt is handed over, the taxpayer is warned that this will occur in case of non-

payment. This gives us a unique opportunity to study both the short-run effect of the “threat”

of the EA and the longer-run effect including actual enforcement separately. Thanks to this strict
1See Antinyan and Asatryan (2020) for a meta-analysis. Studies in various countries include Bott et al. (2020) in

Norway, Del Carpio (2014) in Peru, Castro and Scartascini (2015) in Argentina, Kettle et al. (2016) in Guatemala,
Hernandez et al. (2017) in Poland, Hallsworth et al. (2017), Cranor et al. (2020), and John and Blume (2018) in the
UK, and DeNeve et al. (2021) in Belgium. The results are mixed and it is not possible to neglect contextual factors.

2With regard to related issues, Fellner et al. (2013) study potential evaders of the Austrian TV license fees while
Dusek et al. (2020) study compliance with speeding tickets.
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SEK 2,000 threshold, we can identify the effect of enforcement using a regression discontinuity (RD)

design (see, for instance, Lee and Lemieux, 2010). In this analysis, we study approximately 100,000

Swedes who did not pay their taxes in due time in the years 2016 and 2017. All of them received

a letter from the STA in December. Those below the threshold just got a reminder, whereas those

above it were also informed that if they did not pay, their debt would be transferred to the EA in

January.3 At the threshold, the likelihood of payment increased by more than 9 percentage points

from 58 to 67 percent.

To include actual enforcement (i.e., having the debt transferred to the EA), we compare the

likelihood of paying during the period December through February. In such a case, the likelihood of

payment increased by 19 percentage points so that almost 85 percent had paid after enforcement.

Hence, we find strong effects on tax payments, both from actual enforcement and from the threat

of it.

Based on standard economic theory, the above results come as no surprise, but to our knowledge

we are the first to show the effect of the threat of enforcement so clearly. The magnitude of the

estimated effects also serves as a benchmark when analyzing the effects of milder nudges in the

second step, where we conduct a randomized field experiment (following, for instance, Hallsworth

et al., 2017) among the 57,000 taxpayers with delinquent taxes ranging from SEK 1,000 to SEK 3,000

in December 2018. All of them received a cover letter together with the standard letter from the

STA. For those with a debt exceeding SEK 2,000, four different cover letters were randomized: one

non-informative, one alluding to social norms, one containing a brief and simple explanation of the

consequences of enforcement, and a fourth letter combining the social norms and the explanation.4

Those with taxes due below SEK 2,000 did not face the threat of enforcement. Hence, they just

received either the non-informative or the social norm letter.

Similar to, for instance, Del Carpio (2014), Hallsworth et al. (2017), and Alm et al. (2019), we

find a strong effect of the non-informative letter for those who do not risk enforcement upon not

paying.5 For this group, the inclusion of an extra sheet simply stating that the taxes are due has

an effect on tax payments of the same magnitude as the threat of having the debt transferred to
3See Appendix E for the exact design and wording.
4See Section 3.2 for the exact wording of all cover letters.
5This is also in line with Fellner et al. (2013), who study compliance with TV license fees and where the mere

inclusion of a cover letter (irrespective of its content) increases salience as an effective nudge.
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the EA. The effect is about 7 percentage points on December payments. The effect on payments

during December to February is less precisely estimated but of about the same magnitude. Our

interpretation is consequently that the nudge effect is instantaneous and does not grow over time.

This is consistent with Antinyan and Asatryan (2020), who find that nudges aimed at increasing tax

compliance mainly have short-run effects. Löfgren and Nordblom (2020) also suggest that immediate

choices are more easily nudged, as are choices considered unimportant. Corroborating that, we find

no significant effect of the neutral letter on tax payments for those who risk enforcement (and for

whom the choice of paying or not is more important in financial terms).6

We get a significant, albeit small, additional effect of the letter alluding to social norms, ir-

respective of the size of the debt: The likelihood of paying in December is 2 and 3 percentage

points higher than for those receiving the neutral letter when debt falls below and exceeds SEK

2,000, respectively. Those with a debt below SEK 2,000 receiving the social norm letter are thus 9

percentage points more likely to pay than if they had not been nudged at all.

Receiving a brief text about the consequences of having the debt transferred to the EA has

about the same short-run effect on those whose debt exceeds SEK 2,000 as the social norm letter.

The combined message has an effect of almost 5 percentage points compared to the neutral cover

letter. Hence, the social norm and information nudges do not crowd each other out.

The longer-run effects are much more limited for those with large debts, which is expected since

those who do not pay in December are handed over to the EA for actual enforcement in January

regardless of whether or not they were nudged. Hallsworth et al. (2017), Bott et al. (2020), and Del

Carpio (2014) represent other examples of studies that, like us, find that nudges of moral persuasion

significantly increase tax compliance, while Cranor et al. (2020) and DeNeve et al. (2021) find no

such effects. Our effect of the brief explanation of the consequences of being transferred to the EA

is in line with the findings of Cranor et al. (2020), DeNeve et al. (2021), and Chirico et al. (2019),

who all find that highlighting the risk of enforcement significantly increases compliance.

While our paper provides many results, a key takeaway is that a mild nudge offers almost the

same short-run effect on Swedish delinquent taxpayers as a threat of enforcement. Since enforcement

is costly to both the individuals and the government, this result is highly relevant to policy discus-
6Although this finding is in line with theory, we cannot entirely rule out that the threat of enforcement itself may

be salient so that the additional effect of the cover letter becomes negligible.
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sions. Although countries differ in terms of general tax morale, institutions, and how enforcement is

carried out and perceived, we claim that we learn something general about the relative importance

of hard enforcement and soft nudges from our study. In our setting with credible enforcement,

simply including a cover letter making the tax debt more salient has an effect on payments of the

same magnitude as the threat of enforcement. Such a strong effect of a mild nudge is most likely

to hold also in contexts where enforcement is perceived as less severe or credible.

The rest of the paper proceeds as follows. Section 2 provides an institutional background to

the Swedish setting and presents hypotheses based on previous theoretical and empirical literature.

The research design is explained in Section 3, whereas we present the results in Section 4. Section

5 concludes the paper.

2 Theoretical and institutional background

2.1 Tax payment and tax enforcement in Sweden

In this section, we describe the Swedish taxation model, the Swedish Tax Agency (STA), the

Enforcement Agency (EA), and some key facts regarding tax payment in Sweden.

In Sweden, employers throughout the year withdraw preliminary taxes before the employees

receive their net salary. Furthermore, banks and financial institutions also withhold taxes on capital

income at the source. In April the following year, taxpayers file their tax returns and may add extra

income or claim deductions. Most taxpayers make no changes in their tax returns, and for a majority

of people, preliminary tax withdrawals only slightly exceed final taxes, which means that they can

expect a small tax refund (Engström et al., 2015). However, roughly one in five taxpayers has not

paid enough. In August, final tax assessments are sent to the taxpayers, and those with taxes due

are requested to pay their debt to the STA by mid-November. Those who neglect to pay receive a

reminder in early December. Our study focuses on this reminder, where the wording depends on

the size of the tax debt as the treatment of the debt differs if it is not paid. An illustration of a

timeline of the Swedish tax process is presented in Figure 1.

If the debt is below SEK 2,000 (approx. EUR 200), Swedish law postulates that a sizable interest
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Figure 1: The tax year (tax filing year 2018)

Jan−Dec April −May August Nov Dec Jan

2017 2018 2019

Income year:
Preliminary taxes

deducted
Tax-filing

Final tax:
If in debt:

payment-request sent
Taxes due

Enforcement:
letter sent With EA:

if payment
still due

(16.25 percent on an annual basis) is added to the debt, but there is no actual enforcement to induce

the payment to the STA. However, debts exceeding SEK 2,000 are handed over to the EA in January,

which makes a big difference to the taxpayer. Although debts handed over to the EA are subject

to a lower interest (1.25 percent on an annual basis), there is an extra fee of SEK 600 associated

with the debt, which means that the extra cost resulting from not paying at once is always higher

above the threshold than below it for the debt amounts we consider. Moreover, if the debt is not

paid immediately, the taxpayer may get a distraint order and be subject to payment default. A

payment default makes it very hard to rent an apartment, get a loan or a credit card since Swedish

law allows anyone to request a transcript from the payment default records, which constitute public

information. Requesting such a transcript is standard practice before entering substantial economic

agreements. Apart from the instrumental costs, there is likely also a subjective social stigma of a

payment default or a distraint order.

For those whose tax debts amount to SEK 2,000 or more, the standard December letter thus

informs them that the debt will be handed over to the EA if not paid by the end of December, and

the threat of having debt transferred to the EA is real (all non-payers are transferred to the EA).

Those whose December debt is below SEK 2,000 instead receive a simple payment reminder (see

Appendix E for the design of these letters). The discontinuity produced by the SEK 2,000 threshold

is used to identify the causal effect of the standard enforcement practice through an RD approach,

which is explained further in Section 3.1.

In their study of the Belgian context, DeNeve et al. (2021) also study the effects of enforcement

at a certain threshold. Their indicator of enforcement, however, is less precise than ours as the

Belgian threshold allows for some discretion. The Swedish threshold leaves no room for discretion;

below the threshold, the probability of enforcement is zero and above, it is one.
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2.2 Theoretical and descriptive background

What makes delinquent taxpayers pay or not pay their debt? According to standard economic

theory, economic incentives should be decisive. As the expected economic consequences of not

paying are more severe if the debt is transferred to the EA, we hypothesize:

Hypothesis 1. Those who receive a letter with the threat of enforcement are more likely to pay

than those who just receive a reminder.

Behavioral economics suggests that people not only adhere to economic incentives, but may

also be subject to biases and thus possibly affected by, for instance, nudges. Nudges have become

popular policy tools that are non-intrusive while still affecting not fully rational people’s behavior.

The most commonly used definition of a nudge is presented by Thaler and Sunstein (2008): “A

nudge ... is any aspect of the choice architecture that alters people’s behavior in a predictable way

without ... significantly changing their economic incentives.” Hence, what qualifies as a nudge

could be a large variety of things. Löfgren and Nordblom (2020) define different kinds of nudges,

where a “pure nudge” is one that catches the attention of the decision maker but is unrelated to the

choice itself. Hence, it could be something that should be completely irrelevant to the decision but

increases salience. For instance, Del Carpio (2014), Hallsworth et al. (2017), and Alm et al. (2019)

find that the mere inclusion of a message affects taxpayers’ behavior and that what is actually said

in the message is less important. Hence, we hypothesize:

Hypothesis 2. A pure nudge increases the prevalence of tax payments.

Nudges are likely to be more effective for choices made without much thought. As people

tend to pay more attention to important choices than to unimportant ones, they should be more

nudgeable in unimportant choice situations (Löfgren and Nordblom, 2020). Since the consequences

of not paying are much more severe for tax debts exceeding SEK 2,000 than for smaller debts, we

hypothesize the following:

Hypothesis 3. Nudges are more effective for taxpayers whose tax debt is below SEK 2,000 than

for taxpayers whose debt exceeds that amount.

As a contrast to pure nudges, Löfgren and Nordblom (2020) also define “preference nudges.”
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These allude to the utility of the choice alternatives; for instance, by triggering some intrinsic

motivation, such as conforming to social norms.7

Although results from field experiments are mixed,8 we expect that delinquent taxpayers could

be affected by social norms generated by the behavior or others, which is why we formulate the

following hypothesis:

Hypothesis 4. Reminding delinquent taxpayers that most people pay their taxes on time has a

positive effect on tax payments.

Finally, one reason why people fail to pay their taxes may be a lack of knowledge regarding, for

instance, the full implications of enforcement. Hence,

Hypothesis 5. Informing people about the consequences of enforcement increases the likelihood of

payment among those who risk enforcement.

3 Research design

When testing our hypotheses, we study the behavior of delinquent Swedish taxpayers who receive

a reminder to pay their taxes in early December. The three outcome variables we are interested

in are 1) whether the taxpayer makes a payment in December, 2) whether they make a payment

during the period December–February, and 3) whether or not the debt is handed over to the EA

(for those with taxes due of at least SEK 2,000).Of those who make a payment, fewer than 7 percent

make partial payments. Therefore, an analysis along the intensive margin would not be particularly

meaningful.

We use different identification strategies in different parts of the study. That is why we here in

detail and in chronological order describe how the analysis proceeds.9 Figure 2 provides an overview

of the whole study.
7Such intrinsic motivation has been found important in relation to tax compliance. See, for instance, Besley et al.

(2022), Wenzel (2004), and Wenzel (2005) for empirical evidence and Myles and Naylor (1996) for a classic theoretical
contribution (Furthermore, Besley et al., 2022, present a theoretical model of tax evasion where social norms play an
important role).

8Hallsworth et al. (2017) find both statistically and economically significant effects of a descriptive norm among
delinquent UK taxpayers, Chirico et al. (2019) find a small but significant effect on property tax payments in
Philadelphia, while Cranor et al. (2020), who study the Colorado state tax, find no effect of a social norm message.

9Some comments are warranted on the pre-analysis plan. The preliminary plan only applies to the experimental
part of the study. When planning the experiment, we had already started to analyze preliminary data from 2016 in
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Figure 2: Overview of treatments depending on debt size

SEK1,000 SEK2,000 SEK3,000

RD-estimate:
Neutral letter
Data: 2018

RD-estimate:
EA threat
Data: 2016-2017

RD-estimate:
Neutral Letter
Data: 2018

Experiment
Letters:
1.Neutral Letter
2.Minority Norm

Experiment
Letters:
1.Neutral Letter
2.Minority Norm
3.EA info
4. 2 and 3

SEK 100-999 SEK 1,000-1,999 SEK 2,000-2,999 SEK 3,000-3,999

3.1 RD analysis of the threat of enforcement and of actual enforcement

We start by testing Hypothesis 1, meaning that we analyze the effects of the standard enforcement

strategy. This analysis is based on observational STA data from the years 2016 and 2017 in order to

estimate effects that are not contaminated by the 2018 experiment. The results from 2016 and 2017

are very similar, so we pool these two years (estimates separated by year are available in Section B

in the Appendix).

In a lab experiment, we could have randomized subjects into the various treatments to then

compare the effects by using simple econometric techniques. In our real-world setting, however,

we were restricted by legislation and had to use sufficiently sophisticated econometrics to resemble

such randomization. The regression discontinuity (RD) approach assumes that whether individuals

end up at either side of a threshold is as good as random, and that individuals on either side of

the threshold are thus (on average) comparable (see, for instance, Lee and Lemieux, 2010). Hence,

the estimated effect of, for instance, receiving the threat of enforcement can be interpreted as an

regard to the natural experiment part of the study. According to the preliminary plan, the experiment should have
been launched at the end of 2017. However, due to technical problems the experiment was delayed for one year.
Furthermore, the preliminary data from 2016 turned out to be incomplete, which makes the estimated sample sizes
in the preliminary plan quite far off the mark. The sample sizes turned out to be quite a bit larger than expected.
Finally, the preliminary plan is of limited value since some of the analysis we carry out is a rather complex mix of a
natural experiment combined with an RCT, unforeseen at the time when the plan was drafted. With these caveats
disclosed, the preliminary plan at least shows that we stay true to the pre-decided treatments and the main outcome
variable (however, we also planned to analyze an additional long-run outcome that we do not have access to).
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average causal effect. A number of parametric and non-parametric tests reassure us that we may

interpret our results as causal effects.

The pooled observational data for 2016 and 2017 represent the universe of Swedish delinquent

taxpayers with a December debt spanning from SEK 100 to 4,000. We only exclude individuals with

a registered income from any business activity or individuals we are in other ways able to define

as self-employed. Self-employed individuals are subject to different cut-offs and are not part of the

objective of this paper. Other than information on the level of tax debt, payments made to the

STA, and other income-related information, the data contain information on certain demographic

characteristics, such as age, sex, and marital status. In total, our sample includes 258,000 units of

taxpayers and year. The subsample of individuals with a debt between SEK 1,000 and SEK 3,000

is around 100,000 units of taxpayers and year.

The standard enforcement strategy provides a distinct cut-off at SEK 2,000. The effect of

the threat of ending up being transferred to the EA is analyzed through a standard regression

discontinuity (RD) approach. The identifying assumption hinges on the notion that taxpayers do

not systematically choose on which side of the SEK 2,000 threshold they end up. Since information

on the SEK 2,000 threshold is public (albeit not particularly salient), it is possible that well-informed

taxpayers seek to influence on which side they end up. One way of doing this is e.g. to make strategic

deductions or simply pay part of the debt to ensure that it falls below the threshold. That said,

we do expect most taxpayers to be unaware of the cut-off. The cut-off is not mentioned at all in

the standard reminders (i.e. below 2,000), and only in small text on the back of the demands for

payment (above 2,000). The information is mentioned on the STA homepage, but hidden away in a

an electronic brochure about tax payments. In the end, whether sorting invalidates the identification

strategy is an empirical question. We analyze this through the standard toolkit provided by the

RD framework (e.g., a McCrary test of the frequency distribution) and by analyzing the evolution

of a number of covariates above the threshold.

We implement the RD-design by estimating local polynomial regressions. For the main esti-

mations, we restrict ourselves to local linear regressions (p = 1) weighted with a triangular kernel

(to ensure that the method puts more weight on observations close to the threshold). The band-

width (h) in the main specifications is selected using a data-driven mean square error approach
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(Calonico et al., 2015). In the Appendix, however, we show that results are robust to a wide range

of bandwidths (Figures B1, C1, and C2).

Given the chosen order of polynomial (p = 1), kernel function (triangular), and bandwidth, the

local polynomial approach fits two separate weighted regressions for observations above (Equation

(1)) and below (Equation (2)) the threshold:

Yi = α++β+(Xi − c) if X ≥ c (1)

Yi = α−+β−(Xi − c) if X < c (2)

In Equations (1) and (2), Yi represent different measures of payment for taxpayer i, α+− is a

constant (the intercept), Xi is the running variable, and c is the threshold (at SEK 2,000). The

estimated treatment effect (τ̂) is the difference in estimated intercepts:

τ̂ = α̂+− α̂− (3)

In addition to running local linear regressions, we illustrate our results graphically by plotting

the outcomes of interest against our running variable. For the graphical illustrations, however, we

rely on global linear polynomials.10

A minor complicating factor is that all (overdue) debts to the STA are subject to a 16.5 percent

interest rate. The interest is added monthly to the taxpayer’s tax account. For a debt of SEK 2,000,

the monthly interest amounts to SEK 27.50. This means that a taxpayer with a debt in December

between SEK 1,973 and 2,000 will get a simple reminder without the threat of the EA in December,

but if she does not pay anything, the interest will carry her above the threshold in January. After

the January clearing, she will thus receive an EA threat and be partially treated in any outcome

measure defined over a longer period. Hence, we employ a so-called donut RD approach, which

simply means that we drop the taxpayers in an area around the threshold, which eliminates the

semi-treated taxpayers just below the threshold. We exclude the taxpayers in the region of +/-

SEK 60 around the threshold to make sure that taxpayers below SEK 2,000 will remain below the
10In practice, the local linear estimations are implemented using the default options in the R-command rdrobust.

The graphical illustrations are in turn implemented using the R-command rdplot.
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threshold also when we study payments during the period December–February (i.e., through two

months of interests).

Density plots (see Appendix A) show that we have a slight over-representation of taxpayers

above the SEK 2,000 cut-off. Note that we were afraid of bunching just below SEK 2,000 since this

is where a well-informed taxpayer would strategically end up by making partial payments to avoid

the EA. Our data indicate, however, that this is not a warranted concern. Further analysis shows

that this over-representation is also present at SEK 1,000 and, to a minor extent, at SEK 500, SEK

1,500, and SEK 3,000. We argue in Appendix A that this over-representation is most likely due

to a psychological effect driven by taxpayers making partial payments. Taxpayers seem to aim for

prominent figures when making partial payments on their debts. The addition of monthly interest

then pushes the debts slightly above the prominent figure. The donut RD approach we proposed

above solves this problem as well.

3.2 RCT nudge study

In 2018, we conducted an RCT in collaboration with the STA in order to test our remaining

hypotheses and to compare the effects of a threat of enforcement with those of nudges. The RCT

involved roughly 57,000 individuals with a tax debt between SEK 1,000 and SEK 3,000 in December

2018. All those taxpayers received one extra sheet of paper with the standard December letter.

For those with a debt exceeding SEK 2,000 (and who risk actual enforcement), we used 2× 2

factorial combinations of social norms and simplified information; hence, subjects were randomly

assigned one of the four letters below. Letter 1 is the pure nudge letter containing neither norm nor

information. The social norm treatment is the descriptive “minority norm,” which proved to be the

most effective nudge in the RCT performed by Hallsworth et al. (2017) (expressed in Letters 2 and

4). As some taxpayers may not fully understand the consequences of having their debt transferred

to the EA, these consequences were explained in a simplified way in the information treatment

(Letters 3 and 4).

Those with a debt below SEK 2,000 did not risk any enforcement, which means that only the

social norm treatment applies to this group. Hence, they randomly received either Letter 1 or 2.

Letter 1

11



Here is a reminder that you have to pay your tax debts. On the next page, you find information

so that you can easily make your tax payment.

Letter 2

More than nine out of ten people pay their taxes on time. You belong to the minority who have

not paid us yet, which is why you here get a reminder and information so that you can easily make

your tax payment.

Letter 3

Here is a reminder that you have to pay your tax debts. On the next page, you find information

so that you can easily make your tax payment. Pay on time to avoid your tax debt being transferred

to the Enforcement Agency.

If the debt is transferred to them, you have to pay SEK 600 in addition to your taxes due. You

also risk getting a payment default. Such a default remains in the registers of credit bureaus for

three years and can make it difficult for you to, for instance, borrow money or rent an apartment

Letter 4

More than nine out of ten people pay their taxes on time. You belong to the minority who have

not paid us yet, which is why you here get a reminder and information so that you can easily make

your tax payment. Pay on time to ensure that your tax debt is not transferred to the Enforcement

Agency.

If the debt is transferred to them, you have to pay SEK 600 in addition to your taxes due. You

also risk getting a payment default. Such a default remains in the registers of credit bureaus for

three years and can make it difficult for you to, for instance, borrow money or rent an apartment.

Letter 1 is a “neutral letter” that may be referred to as a pure nudge, meaning that it provides

no information in addition to what is communicated in the standard letter; we just add an extra

sheet of paper. However, all letter designs also involved a header saying “important notice” (see the

exact designs of these letters in Appendix E). The minority norm (Letters 2 and 4) is what Löfgren

and Nordblom (2020) refer to as a preference nudge, as it reminds the taxpayer of what most people

do. Letters 3 and 4 inform the recipient of the implications of having debt handed over to the EA.

For those who already know this, it is rather a preference nudge, just like the norm treatment.

12



Based on the randomized experiment carried out in December 2018, we analyze the effects of

these letters on the likelihood of paying the taxes due. We estimate the following equation:

Yi = µ +β1Minorityi +β2EAi +β3MinEAi + γCi +ψi. (4)

where Yi is the individual outcome (i.e. payment in December or in December–February), γCi

a vector of covariates, and ψi is the error term. Minorityi, EAi and MinEAi represent three letter

dummies (the “neutral letter” being excluded). Hence, the parameters of interest are β1 −−β3

capturing the effects of each letter type compared to Letter 1.

For the experiment below SEK 2,000, only the letter dummy Minorityi is included. Also, the

covariates for taxpayer i, γCi are excluded in some specifications.11

Measuring the effect of the pure nudge (i.e., Letter 1) could have been done by simply excluding

one random group from receiving any treatment at all. However, the policy rules of the STA did

not allow for such a different treatment of any group, which meant that we had to send some kind of

cover letter to everyone with debts within the treatment window (i.e., those with tax debts between

SEK 1,000 and SEK 3,000). Since the experiment created two artificial thresholds at SEK 1,000 and

SEK 3,000, these can be used to measure the effects of the neutral letter. Below and above these

thresholds, the taxpayers only received the standard letters (i.e., a debt reminder below SEK 1,000

and the standard EA threat letter above SEK 3,000). Hence, when we study the effects of a pure

nudge in Section 4.2, we do that in terms of two RD analyses conditional on risking enforcement

or not risking enforcement. These analyses are technically identical to the RD analysis described

above with one small caveat. Since we want to measure the effect of the neutral letter compared

to the default, we drop all other treatment groups from this analysis.12 One could argue that

this approach mixes apples and oranges since the estimate of the pure nudge effect is technically a

local average treatment around the cut-off (LATE), while the additional effects of letters 2–4 are

ATE estimates (however also local in the sense that the experiment sample only includes taxpayers

with SEK 1,000 to SEK 3,000 in debt). To address this (see Appendix, Section C) we analyze the

11To check for balance in the covariates we run corresponding regressions with each covariate on the left-hand side
instead.

12This exclusion of taxpayers invalidates the McCrary test. However, since the exclusion is purely random by
design, we may include all taxpayers in the McCrary test even though they are excluded from the rest of the analysis
(see Figure A4 for formal density tests around the cut-off.)
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heterogenous treatment effects of letter 1 based on the covariates. In Table C4 and C5 we estimate

the interacted treatment effects at both threshold. None of the interacted treatment effects are,

however, significant at conventional levels. The interacted treatments at the SEK 1,000 threshold

are also economically insignificant. This suggests that the unobserved ATE of letter 1 is probably

not that far from the LATE we measure in our RD approach.

4 Results

4.1 RD analysis of the threat of enforcement and actual enforcement

We start by testing Hypothesis 1 by means of data from 2016 and 2017. Figures 3a and 3b show

the effect of the threat as well as of the realization of being transferred to the EA on the probability

of paying taxes due. In both cases, the horizontal axis shows the debt to the STA in December

(2016 or 2017) with a cut-off at SEK 2,000. Along the vertical axis, Figure 3a measures the share of

individuals who paid their debt to the STA in December, while Figure 3b shows the share who paid

to either the STA or EA at any point from December through February. The figures use binned

data and illustrate the effect by using a (global) linear polynomial on each side of the cut-off.
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Figure 3: Effects of enforcement: Payment in December and December through February, depending
on debt to the STA in December, pooled results for 2016 and 2017
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(a) Payment in December to the STA
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(b) Payment in December, January, or February to
the STA or EA

Notes: RD plots with a global linear polynomial (uniform kernel). The number of bins is pre-specified at
100 bins on each side of the cut-off. The plots are based on pooled data on all taxpayers with a debt at the
STA in December 2016 or 2017 between SEK 100 and SEK 4,000. The running variable along the x-axis
represents debt in SEK at the STA in December. Individuals with debt ‘x’ in the interval (1,940 ≤ x ≤
2,060) are dropped (see text for more information). Figure 3a analyzes whether taxpayers paid anything
to the STA during the month of December, while Figure 3b analyzes whether they paid anything to the
STA or the EA anytime from December through February.

The figures convey a clear message: in line with Hypothesis 1, the threat of ending up with

the EA is a powerful enforcement mechanism. Already in December, the share who pays their tax

debt is about nine percentage points higher among those who receive the threat of ending up with

the EA. For the total payment, including January and February payments, the size of the effect is

roughly doubled to around 20 percentage points. It is expected that the total effect of December

through February payments is stronger. In January, non-payers with December debts larger than

SEK 2,000 are transferred to the EA for actual enforcement. In other words, in Figure 3b, taxpayers

not only react to the threat, but also to the realization of the threat.

We show the results from local linear estimations with a triangular kernel and a data-driven

bandwidth selection in Table 1, column (1). These coefficients are in line with the results in

Figure 3: a 9 percentage point increase in December payments, and a 19 percentage point payment
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increase over December through February. Furthermore, in the Appendix (Section B, Figure B1),

we display coefficients when varying the bandwidth. Overall, the estimates corroborate our findings;

for bandwidths between SEK 400 and SEK 1,000, the estimate is almost exactly 9 percentage points

and highly significant for the short-run payments. Even at the smallest reported bandwidth, SEK

150, the estimate drops only to around 8 percentage points (although the coefficient is no longer

significant at conventional levels). The longer-run effects are even more stable and statistically

significant. For all reported bandwidths, we find highly significant effects of around 17–20 percentage

points.

To validate the underlying assumptions of the RD design, section B in the Appendix also includes

graphical illustrations, as well as local linear estimates for possible covariates (Figures B2a to B2d

and Table B1). The included controls, such as age, sex, marital status, and labor income, all

balance well and give us no indication of systematic sorting around the threshold. In Section A in

the Appendix we also provide an extensive discussion on potential bunching and argue against any

problem related to sorting using a number of frequency plots. We have also performed the analyses

in Figure 3 separately for 2016 and 2017. These results are displayed in Figures B3a to B3d and

present the same pattern as observed in Figures 3a and 3b.

4.2 Effect of pure nudge: SEK 1,000 and SEK 3,000 cut-offs

We continue by testing Hypothesis 2 (i.e., the effect of a pure nudge in the form of the neutral

Letter 1). We use the 2018 data and analyze the SEK 1,000 and SEK 3,000 cut-offs, between which

everyone received an extra sheet of paper in the letter from the STA (no one below SEK 1,000 or

above SEK 3,000 received an extra sheet). Figures 4a and 4b show that this neutral letter indeed

caused a larger payment probability at the SEK 1,000 cut-off. We also see that the effects are

remarkably stable. In Table 1, column (2), we show local linear estimates of a 7 percentage point

increase in December payments.13 This effect is roughly the same size as the effect of a threat of

enforcement (9 percentage points). In fact, in statistical terms, the estimated coefficients do not

differ significantly from each other (each 95 percent confidence interval includes the other point

estimate). Column (2) in Table 1 also shows that for the longer-run outcome (December through

13In Section C, Figure C1, in the Appendix, we show parametric results for different bandwidths and including
several control variables with only minor changes to the estimated coefficient.
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February), the effect is less precisely estimated and slightly lower (around 5 percentage points and

insignificant) for the “optimal bandwidth” (SEK 242). When looking at the whole range of potential

bandwidths (see Figure C1 (b) in Appendix C), however, the short and long-run effects are very

similar; both effects hover around 7–8 percentage points for all bandwidths above SEK 300. Our

interpretation of this is that the pure nudge effect is instantaneous and does not grow over time.

In contrast to the large effects at the SEK 1,000 cut-off, Figures 4c and 4d do not suggest that

the neutral letter had any effect on the taxpayers at the SEK 3,000 cut-off, that is those who risk

enforcement upon non-payment. We see no indication of a (downward) jump at the SEK 3,000

threshold in terms of either the short or longer-run outcomes. Local linear estimates shown in

Table 1, column (3), indicate fairly large but most importantly highly imprecise effects. Section C

in the Appendix further varies the bandwidth for the SEK 3,000 cut-off (Figure C2). As expected

from the graphical evidence, the estimated effects are unstable and mostly insignificant.14

We hypothesized in Hypotheses 2 and 3 that taxpayers would react to a pure nudge and that the

reaction would be stronger for those with a debt smaller than SEK 2,000 (i.e., where the decision

whether or not to pay is less important than for those who risk enforcement). Indeed, we find that

those with small debts react strongly, while those who risk ending up with the EA do not alter their

payments significantly as a result of the pure nudge.

One may suspect that the diverging results in Figure 4 could be due to different samples at the

two cut-offs rather than different stakes. Admittedly, individuals with SEK 3,000 in debt are more

often married, older, and have slightly higher labor income than individuals with SEK 1,000 in

debt (we show this in detail in the Appendix, Table C3). However, using linear interaction models

in Tables C4 and C5 (Appendix, Section C), we show that the effect of Letter 1 on payments in

December looks very similar for young vs. old, married vs. non-married as well as due to differences

in labor income. We thus rule out the explanation that differences in (observable) characteristics

drive the results. Although we cannot with certainty rule out sample composition with regards to

unobservables, we believe that the difference in stakes at the SEK 1,000 and SEK 3,000 cut-offs is

a more plausible explanation for the observed results. When stakes are low, one is more likely to
14Section C in the Appendix also includes both rdplots and local linear estimates of covariates for the 1,000 SEK

cut-off and the SEK 3,000 cut-off (Figures C3a to C3d and Figures C4a to C4d and Tables C1 and C2). These suggest
that covariates indeed balance over the cut-off. In Figure C5, we also show that payments to the STA and/or the
EA neither decreased nor increased around the SEK 1,000 and SEK 3,000 cut-offs for the 2016–2017 sample (when
no experiment occurred).
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Figure 4: Effects of the pure nudge: Payment in December or December through February, depend-
ing on debt to the STA in December, results for 2018
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(b) Payment in December, January, or February to
the STA or EA
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(c) Payment in December to the STA
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(d) Payment in December, January, or February to
the STA or EA

Notes: RD plots with a global linear polynomial (uniform kernel). The number of bins is pre-specified at
100 bins on each side of the cut-off. The running variable along the x-axis represents debt to the STA.
The plots in Figure (a)–(b) focus on the SEK 1,000 threshold and are based on data on all taxpayers with
a debt at the STA in December 2018 between SEK 100 and SEK 1,900. Individuals with debt ‘x’ in the
interval (940 ≤ x ≤ 1,060) are dropped. Figures (c)–(d) focus on the SEK 3,000 threshold and are based
on data on all taxpayers with a debt at the STA in December 2018 between SEK 2,100 and SEK 4,000.
Individuals with debt ‘x’ in the interval (2,940 ≤ x ≤ 3,060) are dropped.
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make an inattentive decision and thus more susceptible to aspects increasing salience.15

Another caveat is that the control-group letters are not identical at the two cut-offs. One may

argue that the threat of enforcement (that everyone around the 3,000 cut-off receives) itself is more

salient than the simple reminder that those around 1,000 get. The difference in salience between

control and treatment is thus larger at the 1,000 cut-off. Hence, salience could be the main driving

force behind the result irrespective of stake size. However, we cannot disregard the fact that the

economic consequences of not paying differ substantially at the two margins.

Table 1: Local linear estimates for enforcement and pure nudge

Enforcement Pure nudge

Cut-off at Cut-off at Cut-off at
SEK 2,000 SEK 1,000 SEK 3,000

(1) (2) (3)

Paid Dec 0.094*** 0.071** 0.225
(0.012) (0.029) (0.157)

Bandwidth 560 271 151
Observations 48,309 15,365 1,753
Mean dep. var. (below cut-off) 0.584 0.576 0.616

Paid Dec–Feb 0.19*** 0.046 0.166
(0.013) (0.031) (0.121)

Bandwidth 440 242 154
Observations 36,311 13,134 1,813
Mean dep. var. (below cut-off) 0.649 0.654 0.816

Year of observation 2016–2017 2018 2018
Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Local linear polynomial estimates with a triangular kernel. Optimal bandwidth is
calculated using the mean squared error approach (one common bandwidth). Standard errors calculated using nearest
neighbor approach. All estimates include age, dummy for sex and married, and standardized labor income as controls. We
use a donut estimation, where we drop all individuals with a December debt within +/- SEK 60 of the cut-off. Estimates
implemented using the “Rdrobust” package in R. “Mean dep. var. (below cut-off)” calculates the mean below the cut-off,
using the optimal bandwidth.

4.3 Effect of minority norm and EA information letter

We now turn to the experiment and estimate the responses to the different wordings in the letters.

Table 2 shows the results below the SEK 2,000 cut-off, where we test Hypothesis 4 (that taxpayers

react to information that the majority of people pay their taxes on time) by comparing behavior
15One may argue that the threat of enforcement (that everyone around the SEK 3,000 cut-off receives) itself is

more salient than the simple reminder received by those below SEK 2,000.
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between the two different treatments, the control letter (Letter 1) and the minority norm letter

(Letter 2). We hence regress “paid in December to the STA” (columns 1 and 2) or “paid December—

February to the STA/EA” (columns 3 and 4) on a binary variable coded as receiving Letter 2 or

not receiving it.

Three things are noticeable: First, when comparing columns 1 and 3 (no additional covariates)

with columns 2 and 4 (full list of extra covariates included in the regression), the point estimates

remain unchanged. This brings credibility to the experiment: there seem to be no observable

confounding characteristics affecting both the tendency to pay and the probability of receiving

Letter 2. This conclusion is further corroborated by balance tests, which are provided in the

Appendix (see Table D1). The results from the balance tests indicate that the treatment groups

seem to be well-balanced over the available covariates. Second, we observe a positive effect of Letter

2, but it is small. In addition to the baseline probability of paying to the STA in December, the

minority norm letter brings an additional 1.8 percentage point probability of paying. While this

effect is statistically significant, it is economically much less significant than the effect of the threat

of the EA, as well as of simply receiving the neutral Letter 1 (compare Figures 4a and 3a). Third,

the direct effect of paying in December is stronger than the “long-term” effect of paying until the

end of February.

Table 2: Results for minority norm letter below SEK 2,000 cut-off

Dependent variable; Paid in:

Dec Dec Dec–Feb Dec–Feb
(1) (2) (3) (4)

Letter 2 (minority norm) 0.018*** 0.018*** 0.012** 0.012***
(0.005) (0.005) (0.005) (0.005)

Observations 35,721 35,721 35,721 35,721
Covariates NO YES NO YES
Mean of dep. var. (letter =1) 0.637 0.637 0.719 0.719

Note: Linear regressions applying Equation 4, only focusing on β1 (hence: Yi = µ +β1Minorityi + γCi +ψi). Columns (1) and
(2) use December payments to the STA as dependent variable. Columns (3) to (4) consider payment to the STA and/or EA
December through February. Robust standard errors in parenthesis, with ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01. Sample is restricted
to those with a debt between SEK 1,000 and SEK 1,999. Covariates include age (linear), standardized labor income, and
dummies for sex, being married, and paper or electronic reminder.

Turning to the sample with a debt exceeding SEK 2,000, we now have four different letters
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to consider, thus enabling us to test both Hypothesis 4 and 5 in this segment of the sample.

In addition to the minority norm Letter 2, we also consider Letter 3, containing comprehensive

information on enforcement, and Letter 4, containing a combination of Letters 2 and 3. Column

(1) in Table 3 presents the effects on December payments without any covariates, after which we

use the full set of controls in column (2). The next two columns show the total effects on payment

in December through February, and the last column presents the treatment effect on the binary

outcome indicating a debt to the EA in January 2019 (full specification with covariates).

The short-run effect is positive and statistically significant (first two columns ). We find roughly

the same effect, about 2.5 to 3 percentage points higher payment rate from Letter 2 (minority norm)

and Letter 3 (EA info) as compared to Letter 1. The combined letter (Letter 4: both minority norm

and EA info) has a slightly higher treatment effect at around 4.5 percentage points. However, no

treatment effects are statistically different from each other in a pairwise comparison. Turning to

the longer-run effects, we find lower treatment effects for all letters (see columns 3 and 4). The

combined Letter 4 still has a higher effect compared to the other two, but the estimates now hover

between 1 and 2 percentage points. It makes intuitive sense that the longer-run effects are lower

since individuals who refrained from paying were handed over and received sharp letters from the

EA in January. The longer-run treatment effects may thus be attenuated since the reactions to the

standard EA letters in January may partially iron out the differences between treatment groups.

Since the individuals above the SEK 2,000 threshold suffer a real threat of having their debt

transferred to the EA, the most policy-relevant outcome for this group is arguably if they actually

did get transferred (see third outcome above: “With the EA in January”). If the STA follows

procedures, this measure should be very closely correlated to the December payment outcome, but

with reversed signs. It is thus reassuring that the treatment effects in column (5) for the EA debt

almost perfectly mirror the December payment outcome in column (2).

The abovementioned results support Hypotheses 4 and 5 (i.e., that both a preference nudge

and simplified information increase tax payments). However, contrary to the pure nudge, the

additional effects of the preference nudge are of a similar magnitude regardless of whether the tax

debt in December 2018 was below or above SEK 2,000 (i.e., whether or not the taxpayer risked

enforcement).
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Table 3: Effect of different letter wordings, above SEK 2,000 cut-off

Dependent variable:

Paid December Paid December–February With the EA, Jan

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

Letter 2 (minority norm) 0.029*** 0.030*** 0.012* 0.014** -0.030***
(0.009) (0.009) (0.007) (0.007) (0.009)

Letter 3 (EA info) 0.024*** 0.025*** 0.011 0.011* -0.023***
(0.009) (0.009) (0.007) (0.007) (0.009)

Letter 4 (2 and 3 ) 0.042*** 0.045*** 0.015** 0.018** -0.044***
(0.010) (0.010) (0.007) (0.007) (0.010)

Observations 21,449 21,449 21,449 21,449 21,449
Covariates NO YES NO YES YES
Mean of dep. var. (letter =1) 0.649 0.649 0.856 0.856 0.347

Note: Linear regressions applying Equation 4. Columns (1) and (2) focus only on December payments to the STA. Columns
(3) to (4) consider payment to the STA and/or EA December through February. Column (5) includes an outcome =1 if
an individual had a debt with the EA in January and otherwise =0. Robust standard errors in parenthesis, with ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01. Sample is restricted to those with a debt between SEK 2,000 and SEK 2,999. Covariates include age
(linear), standardized labor income, and dummies for sex, married, and paper or electronic reminder.

5 Discussion and policy conclusions

We have studied how delinquent taxpayers can be motivated to pay their taxes due. Specifically,

we have compared the effects of enforcement with those of nudges and information in Sweden.

Countries differ in their enforcement strategies concerning tax delinquencies (OECD, 2014). We

have argued that the Swedish strategy is particularly well-suited to quantify the effects of standard

enforcement and nudges. The Swedish standard enforcement strategy provides a natural experiment

that was used for identification. At a tax debt of SEK 2,000 (approx. EUR 200), there is a sharp

cut-off in treatment that is not particularly well-known among Swedish taxpayers. Those with

an unpaid debt at or above the cut-off in early December get notified that upon non-payment,

the debt will be transferred to the special Enforcement Agency (EA), which carries out the actual

enforcement, a transfer that is made in January. Smaller debts remain with the tax collecting agency

(the Swedish Tax Agency – STA), which does not have any particular means of enforcement. Hence,

around this cut-off in the Swedish legislation, we analyzed the effects of enforcement and the threat

of enforcement using a regression discontinuity design. Contrary to the Belgian system studied
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by DeNeve et al. (2021), there is no discretion in the Swedish system, but the enforcement rate

below the cut-off is zero and one above. In order to compare the standard enforcement to milder

nudges, we also conducted a randomized field experiment, using letters with different wordings. Our

analyses provide several policy-relevant takeaways:

First, standard enforcement (and the threat of enforcement) is effective in increasing tax pay-

ments, but it is costly for both individuals and society as a whole.

Second, we find substantial effects of the pure nudge (i.e., from the inclusion of an extra sheet

of paper that catches the taxpayer’s attention). Without any interventions other than the standard

STA reminder, almost 60 percent of delinquent taxpayers pay their taxes in December. In the

comparable paper by Hallsworth et al. (2017), fewer than 35 percent in the control group paid

their taxes after 23 days, and in the study by DeNeve et al. (2021), about 45 percent of those

who received a payment reminder paid in their baseline group. Hence, our baseline compliance is

comparably high, but we still find substantial effects of behavioral interventions; in the short run,

they are actually of the same magnitude as the threat of enforcement. One might think that the

higher the baseline compliance, the smaller the room for further compliance, especially from mild

nudges. However, our estimated effects are of the same magnitude as found in the previous studies.

One important reason may be what, for instance, DeNeve et al. (2021), Cranor et al. (2020), and

Dusek et al. (2020) point out, namely salience and simple wordings. We find an effect of an about

7 percentage point higher likelihood of paying during the first month for those who do not risk

enforcement simply by including a sheet of paper with the heading “Important message” briefly

stating that taxes due have to be paid. The effect is almost as large as including the threat of

enforcement (9 percentage points). Hence, simply making the reminder sufficiently salient makes it

almost as effective as threatening expensive enforcement (although we cannot rule out the possibility

that the threat of enforcement is also more salient than the simple reminder). Worth noting is that

the effect of the pure nudge is only significant for those who do not risk enforcement.

Our findings on the effectiveness of an extra sheet of paper speak in favor of using inexpensive

nudges in order to reduce the need for costly enforcement. The question is whether the result

behind this policy prescription is specific for the Swedish context or if it also would carry over to

other countries and contexts. At least, we have no reason to believe that the effects of traditional
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enforcement are particularly weak in the Swedish context. Survey results (Nordblom, 2017) indicate

that 4 out of 5 Swedes think that it is very severe to have your debt handed over to the Enforcement

Agency, and the threat of ending up with them is a credible one (more than 99 % of the debts were

indeed transferred to the EA upon non-payment).

In a setting with weaker institutions and a less credible threat, a corresponding threat may have

a lesser effect. However, we should not see the result as an effect of this particular kind of letter, but

rather as an indicator that extrinsic motivation matters – people react (rather strongly) to credible

enforcement and to the threat of enforcement. Given the credibility of the threat in Sweden, the

high relative effect of the non-informative nudge is even more striking. Hence, it is highly likely

that the relative effects of nudges carry over (and are perhaps even stronger) to other contexts with

weaker opportunities for traditional enforcement.

So far, our results have inspired the communication officers at the STA to reformulate their

standard reminders. The reminders shown in Appendix E may seem confusing and hard to read for

some taxpayers. Making them clearer, the STA expects to increase tax payments without having

to use costly enforcement. The results that simplified wordings and increased salience increase

compliance are likely to be generalizable and not dependent on the Swedish context. Those who

are not attentive enough or do not fully understand the institutions could be made to comply to a

larger extent by simple means.

Third and finally, while we found that the mere inclusion of a non-informative cover letter only

increased payments from those who did not risk enforcement, we found that alluding to social norms

had an impact on delinquent taxpayers, irrespective of the debt size. This is a result that is less

certain to be generalizable. The literature is very divergent concerning the effects of social norm

nudges: Hallsworth et al. (2017) find that the minority norm (which we also use) increases the

likelihood of paying from about 35 to 40 percent, while DeNeve et al. (2021) even find a small

negative effect among those who risk enforcement. It is likely that the reference to social norms

and to what others do depends a great deal on both the overall compliance norms and people’s

expectations. For instance, when studying potential cheaters with regard to the TV license, Fellner

et al. (2013) find that informing people about the overall share who pays the TV license only

increases compliance when evasion is believed to be rare (when it is believed to be common, it had
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a negative impact). Tax morale has been found to differ significantly between countries, which could

be one explanation for the diverging results concerning moral nudges.

Hence, in spite of contextual factors, this study has added to the evidence suggesting that hard

threats of enforcement could be replaced and/or complemented with mild and relatively inexpensive

nudges, or at least that the enforcement toolkit should be augmented with salient messages at an

early stage, which would reduce the number of debtors at risk of encountering hard enforcement.

For many tax agencies around the world, effective and mild substitutes to "brute force" enforcement

are thus very attractive. The results from this large-scale study show that mild nudges may in the

short run be almost as effective in increasing tax payments among delinquent taxpayers as the

threat of enforcement.
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Appendices

A Frequency plot

In Figure A1 below, we show a frequency plot for the December debts for all three years pooled (2016-
2018). The frequency looks smooth in general but there seems to be a small over-representation of
individuals around both SEK 1,000 and around SEK 2,000. When zooming in around SEK 1,000
and SEK 2,000 (see Figure A2) the pattern is clearer.

There is a puzzling over-representation of individuals slightly above both thresholds. A strategic
taxpayer that wants to avoid the EA would rather bunch below the 2000 cutoff. And no specific
rules relate to the 1000 cutoff.

We have access to payments to the STA made earlier throughout the year. When we plot the
share of individuals, conditional on their December debt, that made an earlier partial payment to
the STA, a similar pattern emerges. The individuals with debts close to (slightly above) SEK 1,000
and SEK 2,000 have made prior payments more frequently. The reason for the pattern we see is
thus likely that the taxpayers aim for prominent numbers when making partial early payments on
their debts. We can also confirm this by looking at the December debt distribution but drop the
taxpayers that have made earlier payments. If our story is correct, the “spikes" in the frequency
distribution should then vanish. As can be seen from the graph below (see Figure A3), the spikes
clearly disappears when we only include taxpayers that have not made prior partial payments.

One solution to the problem is thus to only include tax payers that have not made prior payments
before December. However, this reduces the sample size substantially. Our preferred solution to
the problem will instead rely on the proposed donut strategy, which is necessary to employ at the
SEK 2,000 threshold anyway due to the monthly interest that applies to the debts. When we drop
the taxpayers in a +/- SEK 60 region around the threshold the McCrary test is passed at all three
relevant thresholds, SEK 1,000 (year 2018), SEK, 2,000 (year 2016 and 2017) and SEK 3,000 (year
2018) (See Figure A4).
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Figure A1: Frequency plot, 2016–2018, full sample
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Notes: Frequency of observations at each unit of debt in December (Swedish SEK) over all years (2016–
2018). Each point/bin represents observations per SEK.
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Figure A2: Frequency plots, zooming in on SEK 1,000 and 2,000 cut-offs
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(a) Around SEK 1,000 debt
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(b) Around SEK 2,000 debt

Notes: Frequency of observations at each unit of debt in December (Swedish SEK) over all years (2016-
2018). Each point/bin represents observations per SEK. Sample restricted to 900–1100 in Figure (a) and
1,900–2,100 in Figure (b).

Figure A3: Frequency plot, 2016–2018, share who did or did not pay before December

●

●

●

●

●

●●
●

●

●

●

●●

●

●
●

●

●

●●
●●
●

●

●
●

●

●
●
●

●

●
●
●

●

●●

●●

●

●●

●●

●
●
●

●●●
●

●

●
●

●

●

●
●●●●●
●●●
●

●
●

●
●
●

●●
●●

●

●
●

●●

●
●
●●●

●
●
●

●
●●●
●

●

●
●
●
●
●

●

●

●
●

●

●

●●

●

●●●●●

●
●●

●●●

●●●

●
●●

●
●●●●
●

●
●

●

●

●●●
●●
●

●
●●

●
●●

●

●

●

●
●

●●
●●
●
●●
●

●

●
●

●

●

●
●
●

●
●
●

●

●

●
●
●
●

●

●

●

●
●●
●
●●
●
●
●

●

●
●

●●●
●●

●

●

●
●

●

●
●
●●●
●●
●
●

●

●
●

●
●●
●
●●
●
●

●

●
●
●●
●
●
●

●●●●
●

●
●
●
●●
●

●●
●
●
●
●
●
●
●●●●●●

●

●
●
●
●●●
●

●●●
●●
●●●
●●
●●
●●

●
●

●
●
●●

●
●

●
●●

●

●
●
●
●
●
●●

●

●
●
●

●●

●

●●
●
●●
●
●●●●
●
●●

●

●●●
●
●
●●
●●
●●
●●●●

●
●●●●
●
●
●

●●●
●●
●
●
●

●
●
●●
●

●

●●●●
●●●
●
●●●●●●
●●
●●
●●●
●●
●
●●●
●●
●
●●●
●

●
●
●
●
●

●
●
●
●
●

●●●

●

●

●
●●●

●

●●●
●

●●●
●
●●
●●
●●●●
●
●
●
●●
●●●●●●●
●●●
●
●
●●
●●●
●●●
●●●
●
●
●
●
●●
●●●

●●
●●●
●
●
●

●
●
●●
●●●●●●●
●
●●
●

●●
●
●●
●
●

●

●●●●●
●

●
●
●
●
●●
●

●●●●
●
●●●●
●
●
●

●
●●
●

●

●●
●
●●●●●
●
●
●●●
●
●

●

●
●
●●●●●
●
●
●●
●
●●●
●●●
●●●
●●●
●●
●
●●●
●●●●●

●

●●

●●●
●●
●●
●●
●
●●
●
●●●
●●●●●
●
●
●●●●●
●●
●●●●●
●●
●●
●●●●●●●
●●
●●●●
●●●
●
●●●
●
●
●●●●●
●
●●
●●●
●●●●●●
●
●●
●
●●●●●
●●
●
●●●
●

●
●
●
●
●●●
●●
●
●
●
●●
●●●●●●●
●●
●●●●●
●●●
●
●

●
●
●●
●
●●●●
●
●
●●

●
●
●

●●

●
●●●●
●
●
●●●●●●●●●●●
●
●
●
●●●
●
●●●●●●●
●
●
●
●●●●
●●
●●●
●●
●●
●

●
●●

●
●●●
●●●
●
●●●
●

●
●
●●
●●
●●●
●●●●●●
●●
●●●●
●●●●●●
●●

●
●
●
●
●
●
●●
●
●●●
●●●●●
●●
●●●●
●
●●●●
●
●●●
●
●●●
●
●●●●●
●●●
●●●
●
●●●●
●

●
●
●
●
●●
●
●
●
●●●
●●●●●●
●
●
●●
●●
●●●●
●●
●
●
●
●

●

●●
●●●

●
●●●

●●
●●
●●●
●
●
●
●●●
●
●●
●●●●
●
●●
●●
●
●●●●●●●●●
●●●●●
●●●●●
●
●
●●
●●
●
●
●●●
●●●●
●
●
●●●●●●●●●
●●
●
●●
●
●●●
●
●●
●●●
●●
●●●●●●
●
●
●●
●●●●
●●●●●●●●●●
●
●
●
●●●●●
●●
●●●
●●●●●●
●
●
●
●●
●●●●●●●
●
●
●●
●
●
●●●
●
●●●●●●●
●
●●●●

●
●●●●
●
●
●●
●●●
●
●●●●●●●●●
●
●●
●●
●●●
●
●●●●●●●●●
●●●
●
●●●
●●●
●●●●
●●●●●●●●●●

●
●
●●●●●
●
●●

●
●
●●●
●●●●
●●
●●●
●●●
●●
●
●●●●●●
●●●
●

●
●●●●●
●
●
●●
●
●●●●
●●●
●●●
●●●
●●
●
●●●●●●●●●●
●●●●●
●
●●●
●●
●
●
●●●
●
●
●●
●●
●
●
●●●●
●●
●●
●
●●
●●●●
●
●●●
●●●●●
●
●
●
●●
●●●●●
●
●●●●●
●●●●●●●●
●
●●
●
●
●●
●●●●
●●
●●
●●●
●
●●●●
●
●●
●
●●
●
●●
●●●
●
●●
●●●●●●
●
●●●●●
●●●●●●●●●●●●●
●●●
●●●
●●●●
●●●●
●
●●●●
●●●●●●●●●●●
●●
●
●
●●
●●●●
●
●●
●●
●
●●●●
●●●●

●
●●
●
●
●●●
●●●●●●●●●
●
●
●
●●●●●●●●●●
●
●
●
●
●●●
●●●
●●
●●●●●●●●●●
●
●●
●●●●
●
●
●
●
●
●●●●
●●●●●
●
●●●●●●
●●●
●
●●●
●●●●●●●●
●
●●
●
●●●
●●●●
●

●
●●
●
●●●●●●●●●●●
●●●●
●●●●●●
●●●●●●●
●
●●
●●●●●●●●●●
●
●
●●●

●
●●
●
●●
●
●●
●●●●●●●●●
●●●●●
●●●
●●
●●
●
●
●●●●
●●
●
●●●
●
●●●●
●
●
●
●
●●●●●●●●
●
●
●●●
●
●●
●

●
●
●●●●

●

●
●
●●●●●●
●
●
●
●
●●●●●●●
●
●
●
●
●
●●●●
●●●
●
●
●●
●
●●●●●●●●●●●
●
●●●●●●●●
●●●●●
●●●●
●●●
●
●●
●●●●●●●●●●
●●●●●
●●
●
●●
●●
●●●●●
●
●●●
●

●
●●●
●●●●●●
●●●●●
●
●
●
●●
●
●
●●●
●
●
●
●●●●●
●●
●
●●●
●
●●●●●●●
●●●●●●●●
●●●
●
●●●●
●
●
●●●●●●●
●●●●●●●
●●●●●●
●
●

●
●●●
●
●
●
●
●●●
●●●●●●●
●●●●●●●●●
●
●●●
●●
●
●●●
●●●
●
●
●●●●
●●●●●●
●●●
●●●
●
●
●●●●
●
●●
●●
●●●●●●●●
●●●●
●●
●●
●

●

●
●●●●●●●●●●
●
●●

●
●●●●●●
●●●●●
●
●●
●
●
●●●
●●
●
●●
●
●●●●
●
●
●●●●●●
●●
●●●●
●
●●●●●●●●
●
●●●●
●
●●●●●
●
●●●●●●●
●●●●●
●●
●●●●●●●
●●●●●●●●●●
●
●●●●●●●
●●●
●
●●●●●●●●●
●
●●●●●
●●●●●
●
●
●●●●●
●●●●●●●●
●
●
●
●●
●
●●●
●●
●
●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●
●●●●
●●●
●
●●●●●●●●●●
●
●●●●●
●●●
●●●
●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●
●●●●●●
●●●●●●●●●●
●●●●●●●●●●●
●●●●
●●●
●
●●●●●●●●
●●●●●●●
●
●●●●●●●●●●●●●
●●●●●●
●
●●
●●●
●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●
●●●●●
●●●●●●
●
●●●●●●
●●●
●
●●●
●●●
●●●●●●●●
●
●●●●●●
●●●●●●
●●
●●
●
●●●●●●
●
●●
●●●●
●●●●●●
●●●●●●
●●
●
●●●●●●●●●●●●●●
●
●●●●●●●
●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●
●●●●●●●●●●●●
●
●●
●●●●●●●●
●
●●●
●●●●●●●●●●●●●●
●●●●●●
●
●●●●●●●●●
●●●●●●●●●
●
●●●●●●
●●●●●●●
●
●●●●●●●●●●●
●●●●●●
●
●
●●●●●
●
●●
●●
●●
●
●●●●●●
●●●
●
●●
●●●●●●
●●●●●
●
●●●
●
●●●●●●●●●●●●
●●●●●
●●
●
●●●●●●●●●●●●●●●
●●●
●
●●●●●●●
●
●●
●●●●●
●
●●
●●●●
●●●●●●●
●
●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●
●●●●●●●●●●●
●●●
●
●
●
●●●●●●●●●●●
●●●
●
●●●●●
●
●●●●●●●●
●●●●●●●
●
●●●●●
●
●●
●●●●●●●
●
●●●●●●
●●
●
●
●●●●●●●●●●●
●●●●●●●●
●●●●●●●●
●●●●
●●●●●●●●●
●●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●
●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●
●
●●
●●●
●
●●●●●●●●●●●
●●●●●●
●●●
●●
●●●
●●●●●●●●●●●●●
●●●●
●
●
●●●●
●●●
●●●●●
●
●●
●●●●●
●
●
●
●●
●●●●●
●
●
●●
●
●
●●●●●●
●
●
●●●●●●●●●
●
●●●●●●●●
●●
●●●●●●
●●●●●●
●
●●●●●●
●
●●●●●
●●●●●●
●●●
●
●●●●●●
●●●●●●●
●●●●●●●●●●●
●●●●●●
●●●●●●●
●●●●●●●
●●
●
●
●●●●●●
●●●●●●
●
●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●
●●
●●
●
●●●●●●●●●●●
●●●●●●●●●●●●
●●
●●●●●●
●●●●
●
●●●●
●●●●●●
●●
●
●●●
●
●●●
●●●●●●●●
●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●●
●●●●
●
●●●●●●●
●●●●
●
●●●●●●●●●●
●●
●●●●●●●●●●
●●●●●●●●
●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●
●
●●●●●
●●
●●●●
●
●●
●
●●●●●●●●●
●●●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●
●
●●●●●●●●
●●●●●●
●●●●●●●●●
●●●●
●
●●●●
●
●●●●
●●●●
●●●●●●●●
●●●●●●●
●●●●●●
●●
●
●●●●●●●●
●●●●●●●
●●●●●●●
●●●●
●●●●●●●●●●●●
●
●●●●●●●●●●●●
●●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●
●
●●●●●●●●●●●●●
●
●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●
●
●●●●●●●●●●
●
●●●●●●●●●
●
●●●●●●●
●●●●●
●
●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

0 1000 2000 3000 4000

0
10

0
20

0
30

0
40

0

Debt 

F
re

qu
en

cy
 

(a) Share who paid something before De-
cember
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(b) Non-tactical payers

Notes: Frequency of observations at each unit of debt in December (Swedish SEK) over all years (2016–
2018). Each point/bin represents observations per SEK. Figure (a) keep only individuals who payed some
amount to the STA between Jan 1 and Dec 1, the year of analysis, i.e. the individuals in the 2016 sample
paid some amount to the STA between Jan 1 and Dec 1, 2016. Figure (b) shows the other group; those
who did not pay anything in advance.
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Figure A4: Density tests for the donut samples used
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Notes: Density tests using local-polynomial density estimators. Implemented using the RDdensity com-
mand in R with default options. In (a) and (c) we focus on the SEK 1,000 and 3,000 cut-offs using the
2018 (experiment year) data. In (b) we consider the SEK 2,000 cut-off using the pooled 2016–2017 data.
Estimations make use of the donut samples.
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B Enforcement Agency: SEK 2,000 cut-off material

Figure B1: Effects of enforcement: Payment in December (a) and December through February (b),
with estimated effects depending on bandwidth
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Notes: Figures show estimated point estimates from local linear regressions with a triangular kernel. The
outcome is payments in December to the STA (a) and payments December-February to the STA or the
EA (b), and the running variable is debt to STA in December. We let the bandwidth vary from 200 SEK
with 10 SEK intervals up to 1000 SEK. 95 % confidence interval included. Dashed line represent optimal
bandwidth calculated using a mean square error approach. Data is pooled for 2016-2017, and includes a
donut, as described in the main text.
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Figure B2: Covariate balance tests for the SEK 2,000 cut-off; pooled data for tax payers in 2016
and 2017
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(d) Std. Labor Income

Notes: Pooled data of all taxpayers with debt between SEK 100 and SEK 4,000 at the STA in December
2016 or 2017. We further use a donut type structure, where we drop all individuals with December debt
larger than SEK 1,940 but smaller than SEK 2,060. Running variable along the x-axis represent debt at
the STA in December. Figure B2a analyze age, Figure B2b the share of women, Figure B2c the share of
married and Figure B2d standardized labor income.
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Table B1: Covariate balance, SEK 2,000 cut-off, local linear estimations

Bandwidths:

VARIABLE: Optimal H=600 H=400 H=200
(1) (2) (3) (4)

Age 0.23 0.21 -0.11 0.38
(0.34) (0.37) (0.51) (1.1)

Bandwidth 668 600 400 200
Observations 59,131 52,162 32,392 13,372

Married -0.005 -0.0029 -0.003 0.023
(0.014) (0.011) (0.016) (0.033)

Bandwidth 467 600 400 200
Observations 38,946 52,162 32,392 13,372

Women -0.007 -0.0067 -1.8e-05 0.0073
(0.011) (0.012) (0.016) (0.034)

Bandwidth 618 600 400 200
Observations 54,062 52,162 32,392 13,372

Std. Labor Income 0.0051 0.0022 0.0026 -0.024
(0.021) (0.02) (0.028) (0.059)

Bandwidth 558 600 400 200
Observations 48,103 52,129 32,371 13,362

Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Standard errors calculated using nearest neighbor approach. Optimal bandwidth
in column (1) is calculated using the mean squared error approach (one common bandwidth). Estimates done using
rdrobust package: with local linear polynomial and triangular kernel. We use a donut type estimation, where we drop all
individuals with December debt larger than SEK 1,940 but smaller than SEK 2,060.
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Figure B3: Payment in December or December through February, depending on debt in December
with the STA, separate results for 2016 and 2017
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Notes: Replicating main result in Figure 3; but with separate data analysis by year. (a)–(b) show 2016,
(c)–(d) show 2017.
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C SEK 1,000 and SEK 3,000 cut-off, 2018–2019.

Figure C1: Effects of pure nudge at 1,000 cut-off: Payment in December (a) and December through
February (b), with estimated effects depending on bandwidth
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Notes: Figures show estimated point estimates from local linear regressions with a triangular kernel. The
outcome is payments in December to the STA (a) and payments December-February to the STA or the
EA (b), and the running variable is debt to STA in December. We let the bandwidth vary from 150 SEK
with 10 SEK intervals up to 1,000 SEK. 95 % confidence interval included. Dashed line represent optimal
bandwidth calculated using a mean square error approach. Data is from 2018, and includes a donut, as
described in the main text.

Figure C2: Effects of pure nudge at SEK 3,000 cut-off: Payment in December (a) and December
through February (b), with estimated effects depending on bandwidth
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Notes: Figures show estimated point estimates from local linear regressions with a triangular kernel. See
Figure C1 for more information.
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Figure C3: Covariate balance tests for the SEK 1,000 cut-off; 2018 sample
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Notes: Data of all taxpayers with ≤ SEK 1,900 in debt (and debt ≥ SEK 100) at the STA in December
2018. We further use a donut type structure, where we drop all individuals with December debt larger
than SEK 940 but smaller than SEK 1,060. Running variable along the x-axis represent debt at the STA
in December.
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Table C1: Covariate balance, SEK 1,000 cut-off, local linear estimates

Bandwidths:

VARIABLE: Optimal H=600 H=400 H=200
(1) (2) (3) (4)

Age -0.33 -0.12 -0.31 0.93
(0.94) (0.49) (0.68) (1.5)

Bandwidth 290 600 400 200
Observations 16,812 44,255 25,756 10,066

Married -0.01 -0.0048 -0.024 -0.078*
(0.076) (0.014) (0.02) (0.042)

Bandwidth 140 600 400 200
Observations 5,570 44,255 25,756 10,066

Women -0.056 -0.012 -0.021 -0.078*
(0.036) (0.015) (0.021) (0.044)

Bandwidth 235 600 400 200
Observations 12,711 44,255 25,756 10,066

Std. Labor Income 0.043 0.035 0.07* 0.044
(0.062) (0.027) (0.036) (0.075)

Bandwidth 235 600 400 200
Observations 12,711 44,255 25,756 10,066

Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Standard errors calculated using nearest neighbor approach. Optimal bandwidth
in column (1) is calculated using the mean squared error approach (one common bandwidth). Estimates done using
rdrobust package: with local linear polynomial and triangular kernel. We use a donut type estimation, where we drop all
individuals with December debt larger than SEK 940 but smaller than SEK 1,060.
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Figure C4: Covariate balance tests for the SEK 3,000 cut-off; 2018 sample
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Notes: Data of all taxpayers with ≥ SEK 2,100 in debt (and ≤ SEK 4,000) at the STA in December 2018.
Running variable along the x-axis represent debt at the STA in December. We use a donut type estimation,
where we drop all individuals with December debt larger than SEK 2940 but smaller than SEK 3,060.
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Table C2: Covariate balance, SEK 3,000 cut-off, local linear estimates

Bandwidths:

VARIABLE: Optimal H=600 H=400 H=200
(1) (2) (3) (4)

Age 3.9 1 2.1 4
(3.6) (1.1) (1.5) (3.3)

Bandwidth 189 600 400 200
Observations 2,420 9,772 6,288 2,587

Married 0.15 0.035 0.045 0.15*
(0.093) (0.032) (0.044) (0.09)

Bandwidth 196 600 400 200
Observations 2,538 9,772 6,288 2,587

Women -0.021 0.016 0.0087 -0.071
(0.074) (0.033) (0.046) (0.1)

Bandwidth 255 600 400 200
Observations 3,642 9,772 6,288 2,587

Std. Labor Income 0.44** 0.064 0.056 0.27**
(0.22) (0.051) (0.067) (0.14)

Bandwidth 148 600 400 200
Observations 1,690 9,772 6,288 2,587

Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Standard errors calculated using nearest neighbor approach. Optimal bandwidth
in column (1) is calculated using the mean squared error approach (one common bandwidth). Estimates done using
rdrobust package: with local linear polynomial and triangular kernel. We use a donut type estimation, where we drop all
individuals with December debt larger than SEK 2,940 but smaller than SEK 3,060.

Table C3: Descriptives for covariates at SEK 1,000 and 3,000 cut-off

Around SEK 1,000 Around SEK 3,000
Mean Std.Dev Mean Std.Dev

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

Age 45.9 16.5 49.8 15.6
Women 0.50 0.50 0.50 0.50
Married 0.36 0.48 0.41 0.49
Labor income 295,649 255,185 304,040 184,051
Observations 15,441 15,441 1,753 1,753

Note: Mean and standard deviations for sample covariates (age, women, married and labor income) around the SEK 1,000
and 3,000 cut-offs for the 2018 sample. The SEK 1,000 sample is restricted to those with debt in December≤1271 & ≥729
(based on optimal bandwidth calculations), including a donut of 60 SEK above and under the cut-off. The SEK 3,000
cut-off is restricted to those with debt in December≤3151 & ≥2849 (based on optimal bandwidth calculations), including
a donut of 60 SEK above and under the cut-off.
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Table C4: Interaction effects for different covariates at SEK 1,000 cut-off

Dependent variable: December payment

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

Letter 1 0.086∗∗∗ 0.084∗∗ 0.088∗∗∗ 0.084∗∗∗ 0.080∗∗∗

(0.025) (0.035) (0.027) (0.026) (0.025)

Debt in Dec 0.00003 0.00003 0.00004 0.00002 0.00004
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

Letter1*Debt in Dec -0.0002 -0.0002 -0.0002 -0.0002 -0.0002
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

Age 0.002∗∗∗

(0.0003)
Letter 1*Age 0.0001

(0.001)
Women 0.033∗∗∗

(0.009)
Letter 1*Women -0.002

(0.017)
Married 0.135∗∗∗

(0.010)
Letter 1*Married 0.018

(0.017)
Std. labor income 0.042∗∗

(0.020)
Letter 1*Std. labor income 0.033

(0.025)

Constant 0.582∗∗∗ 0.504∗∗∗ 0.566∗∗∗ 0.531∗∗∗ 0.583∗∗∗

(0.014) (0.019) (0.015) (0.014) (0.014)

Observations 15,441 15,441 15,441 15,441 15,441
Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Linear regression models. 2018 sample restricted to those with debt in
December≤1271 & ≥729 (based on optimal bandwidth calculations), including a donut of 60 SEK above and under the
cut-off. Column (1) estimates Payed in Dec = Letter 1 + Debt in Dec + Letter1*Debt in Dec, where Payed in Dec equals
1 for paying anything to STA in December, Letter 1 =1 for all with debt in Dec ≥1000; =0 for all with debt in Dec <1000,
and Debt in Dec equals debt in December -1000, i.e the threshold is normalized to 0. Column (2)–(5) adds interaction
terms with covariates.
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Table C5: Interaction effects for different covariates at SEK 3,000 cut-off

Dependent variable: December payment

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

Letter 1 -0.268∗∗ -0.228 -0.301∗∗ -0.231∗ -0.243∗

(0.128) (0.154) (0.132) (0.127) (0.125)
Debt in Dec -0.001 -0.001 -0.001 -0.001 -0.001

(0.0005) (0.0005) (0.0005) (0.0005) (0.0005)
Letter1*Debt in Dec -0.001 -0.001 -0.001 -0.001 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001)
Age 0.001

(0.001)
Letter 1*Age -0.001

(0.002)
Women 0.008

(0.025)
Letter 1*Women 0.061

(0.062)
Married 0.192∗∗∗

(0.024)
Letter 1*Married 0.005

(0.061)
Std. labor income 0.130∗∗∗

(0.016)
Letter 1*Std. labor income 0.040

(0.037)
Constant 0.729∗∗∗ 0.691∗∗∗ 0.726∗∗∗ 0.649∗∗∗ 0.720∗∗∗

(0.052) (0.065) (0.053) (0.052) (0.051)
Observations 1,753 1,753 1,753 1,753 1,753

Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Linear regression models. 2018 sample restricted to those with debt in
December≤3151 & ≥2849 (based on optimal bandwidth calculations), including a donut of 60 SEK above and under the
cut-off. Column (1) estimates Payed in Dec = Letter 1 + Debt in Dec + Letter1*Debt in Dec, where Payed in Dec equals
1 for paying anything to the STA in December, Letter 1 =1 for all with debt in Dec <3,000; =0 for all with debt in
Dec ≥3,000, and Debt in Dec equals debt in December -3,000, i.e the threshold is normalized to 0. Column (2)–(5) adds
interaction terms with covariates.
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Figure C5: Placebo Figures: Effects at SEK 1,000, and 3,000 cut-off using 2016–2017 data (no
experiment these years)
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Notes: RD plots with a global linear polynomial (uniform kernel). The number of bins are pre-specified
at 100 bins on each side of the cut-off. The running variable along the x-axis represents debt to the STA.
The plots in Figure (a)–(b) focus on the SEK 1,000 threshold and is based on data on all taxpayers with
debt at the STA in December 2016 or 2017 between SEK 100 and SEK 1,900. Individuals with debt ’x’ in
the interval (940 ≤ x ≤ 1,060) are dropped. Figure (c)–(d) focus on the SEK 3,000 threshold and is based
on data on all taxpayers with debt at the STA in December 2016 or 2017 between SEK 2,100 and SEK
4,000. Individuals with debt ’x’ in the interval (2,940 ≤ x ≤ 3,060) are dropped.

A-16



D Letter experiment

Table D1: Covariate Balance for letter regressions

Dependent variable:

Letter 2 Letter 2 Letter 3 Letter 4

<2000 >2000 >2000 >2000
(1) (2) (3) (4)

Age 0.00002 -0.0001 0.0004* -0.0003
(0.0002) (0.0002) (0.0002) (0.0002)

Women -0.005 0.008 -0.008 -0.003
(0.005) (0.006) (0.006) (0.006)

Married -0.003 0.003 -0.004 -0.005
(0.006) (0.007) (0.007) (0.006)

Paper 0.009 -0.001 -0.002 0.011*
(0.006) (0.007) (0.007) (0.006)

Std. Labor Income -0.0001 -0.002 0.004 -0.002
(0.003) (0.003) (0.003) (0.002)

Observations 35,721 21,449 21,449 21,449
F Statistic 0.864 0.511 1.543 1.476

Note: ∗p<0.1; ∗∗p<0.05; ∗ ∗ ∗p<0.01. Covariate balance tests for 2018 data (experiment data). Coefficients represent
effects from linear regressions with different letter types as left hand side variable.
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E Letters from the STA

E.1 Standard reminders
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Payment request  
Your debt to the STA is 

Interest payment until 2015-12-28 

Payment due 

Payment to the Tax Agency is due 2015-12-28 

Account statement 



 

Information 

Deficit on the tax account 

Amounts below SEK 100 do not need to be paid now. The 
amount remains in the tax account and interest is calculated. 
Note that from now on high interest applies, at least 16.25%, 
on all deficits in the tax account. When the debt amounts to 
at least SEK 100, you will receive a payment request. You 
must then pay the amount so that it is registered on the 
Swedish Tax Agency's bank giro 5050-1055 no later than the 
date stated in the payment request.

If you do not pay, the debt can be handed over to the 
Enforcement Agency for collection. For deficits that are 
handed over to the Enforcement Agency low interest, at least 
1.25%, applies.  



E.2 Reminders with EA threat
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Account statement 

NOTE! Your debt will be transferred to the Enforcement Agency if you do not pay on 

time. See the demand for payment.  



 

Information 

Deficit on the tax account 

Amounts below SEK 100 do not need to be paid now. The 
amount remains in the tax account and interest is calculated. 
Note that from now on high interest applies, at least 16.25%, 
on all deficits in the tax account. When the debt amounts to 
at least SEK 100, you will receive a payment request. You 
must then pay the amount so that it is registered on the 
Swedish Tax Agency's bank giro 5050-1055 no later than the 
date stated in the payment request.

If you do not pay, the debt can be handed over to the 
Enforcement Agency for collection. For deficits that are 
handed over to the Enforcement Agency low interest, at least 
1.25%, applies.  



 

NOTE! 

Your debt may be handed over to the Enforcement Agency if 

you do not pay in time, both the requested amount and all 

other taxes and fees that are due this month. 

Demand for payment 

Current debt 

Payment amout 

Due date 



 

Information 

NOTE! Your debt will be handed over to the 

Enforcement Agency if: 

- you still have a deficit in the tax account on the 

26th of this month (or the next weekday if the 26th 

falls on a public holiday) - regardless of what the 

deficit refers to. 

Fee and payment default 

When a debt is handed over to the Enforcement 

Agency, a fee of SEK 600 will be added. In addition, 

it may result in a payment default in the credit 

reporting companies' records. This default can, for 

example, lead to you having difficulty borrowing 

money, getting a job, getting an apartment or a 

telephone subscription. 



E.3 Nudge letters sent through experiment
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Name and address 

goes here 

Important information 

Letter 1, 2, 3 and 4 

Letter specific text goes here:  

Letter 1: “Here comes a reminder that you have to pay your tax arrears. On the next page, you find information so you 

can easily make your tax payment.” 

Letter 2: “More than nine out of ten people pay their tax on time. You belong to the minority who have not paid us yet 

and therefore you get a reminder and information so you can easily make your tax payment.” 

Letter 3: “Here comes a reminder that you have to pay your tax arrears. On the next page, you find information so you 

can easily make your tax payment. Pay on time so your tax debt is not transferred to the Enforcement Agency. 

If the debt is transferred to them, you have to pay SEK 600 in addition to your taxes due. You also risk getting a 

payment default. Such default remains in the registers of credit bureaus for three years and can make it difficult for 

you to, e.g., borrow money or to rent an apartment.” 

Letter 4 (displayed): “More than nine out of ten people pay their taxes on time. You belong to the minority who have 

not paid us yet and therefore you get a reminder and information so you can easily make your tax payment. Pay on 

time so your tax debt is not transferred to the Enforcement Agency. 

If the debt is transferred to them, you have to pay SEK 600 in addition to your taxes due. You also risk getting a 

payment default. Such default remains in the registers of credit bureaus for three years and can make it difficult for 

you to, e.g., borrow money or to rent an apartment.” 
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