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How to Fight Tax Evasion?

Literature has identi�ed two avenues in the context of individuals:

▶ Deterrence Measures (Becker-Allingham/Sandmo):
▶ Penalties, Audits, Audit Probs (incl. 3rd Party Reporting).
▶ Evidence con�rms e�ectiveness (Slemrod et al. 2001, Kleven

et al. 2011).
▶ Also limits; e.g., di�cult enforcement, limited resources of tax

authorities, collusion.

▶ Non-Deterrence Measures (Luttmer and Singhal 2014):
▶ Appeals to tax morale (norms, civic duties, etc.)
▶ (Older) evidence rather mixed.
▶ But some recent papers showing e�ectiveness (Hallsworth et al.

2017, Bott et al. 2020, Dwenger et al. 2016, Del Carpio 2014).



What About Firms?

Firms are important agents in the context of tax evasion.

▶ Remit most taxes (85%, Slemrod/Velayudhan 2018) and have
large returns to evasion.

Much more limited evidence in the context of �rms.

▶ Exceptions (mostly VAT): Pomeranz (2015), Pomeranz and
Singhal (2017), Bergolo et al. (2018), Holz et al. (2020).

▶ Do moral appeals work for �rms?

▶ Firms understudied, according to review of Slemrod (2019).

No evidence on evasion of social security contributions (SSC).

▶ However: very important to �nance security system and large
potential for evasion.



This Paper and Its Motivation

VAT and SSC evasion of �rms in a high-evasion environment.

▶ Test deterrence and non-deterrence measures.

Why study �rms if we have su�cient evidence for individuals?

▶ Firm decision makers operate in a non-private context.

▶ Group decisions known to be di�erent (Charness/Sutter 2012).

Do we expect SSC to be di�erent than VAT?

▶ VAT: built-in enforcement due to paper trail (Pomeranz 2015).
(�rms claim credit for purchases from other �rms; customers ask for receipts) .

▶ SSC: collusion employer and employee → enforcement di�cult.

▶ SSC: direct compliance return (pensions, health) for employees.



How to Study the Fight Against Evasion?

Nature of evasion: not observable.

Run RCT and compare reported tax bases across groups.

▶ Di�erences due to evasion responses.

Requires collaboration with tax authorities.

We team with Bulgarian tax authorities.

▶ High evasion environment, especially �rms and SSC.

▶ Large motivation to improve compliance.

▶ Design experiment together.



Overview Field Experiment

Sample available: universe of 172,172 VAT registered �rms in
Bulgaria (as of 2016).

Five main randomized treatment arms:

1. Untreated control group (93.592 �rms).

2. Invitation to participate in a survey (10.000).

3. Control group receiving a placebo letter (10,000).

4. Deterrence letters (with sub-arms) (18,580).

5. Moral appeal letters (with sub-arms) (40,000).

Delivery of treatments:

▶ Firms receive emails from tax authority.

▶ Usual communication channel betw. �rms and tax authority.

▶ Content of email depends on treatment group.



Placebo Letter

Dear taxpayer,

We wish to make your payment of taxes and social insurance
contributions as convenient as possible. In this regard, we would
like to make you aware of our website (link) where you �nd much
information relating to your tax payments and social insurance
contributions. We hope you �nd our online appearance useful.

Yours sincerely,
SIGNATURE



Deterrence Treatments

Vary probability of an audit (related to SSC and VAT).

Di�erent audit probabilities in sub-treatment arms:

▶ 0% (100 �rms)

▶ 1% (5200)

▶ 10% (5000)

▶ 40% (2000)

▶ 60% (1180)

▶ 100% (100)

▶ Ambiguous (5000 �rms)

No deception: audits implemented according to stated audit
probability.



Deterrence Letter

[Placebo Letter +:]

We would also like to remind you that the NRA takes steps and
measures such as audits to ensure an e�ective tax collection.

In this context, the NRA has selected a group of taxpayers
� including you � for a special investigation. X out of 100
taxpayers in this group will randomly be selected to be subject
to an audit during the next months. In other words, there is a
X% probability that you will be audited.



Moral Appeal Treatments

Vary strength of an appeal to reciprocity.

▶ not done in literature, always one type of appeal.

Sub-treatment arms:

▶ Weak Reciprocity (RP) (10,000 �rms)

▶ Strong RP (10,000)

▶ Strong RP + direct address to tax payer (10,000)

▶ Strong RP + direct address + picture (10,000)



Weak Reciprocity

[Placebo Letter +:]

We would also like to remind you that paying taxes and social
insurance contributions is a civic duty. Taxes and social security
contributions are necessary to maintain and �nance publicly pro-
vided public goods and services for you and everybody in Bulgaria.



Strong Reciprocity

Dear taxpayer,

You use public transportation? You use roads and public services
such as health care? You have bene�ted from public education?
Then you know that these goods and services require funding!

[Placebo Letter]

We would also like to remind you that paying taxes and social
insurance contributions is a civic duty. Taxes and social security
contributions are necessary to maintain and �nance publicly pro-
vided public goods and services for you and everybody in Bulgaria.



Strong Reciprocity + Direct Address

Dear taxpayer,

You use public transportation? You use roads and public services
such as health care? You have bene�ted from public education?
Then you know that these goods and services require funding!

[Placebo Letter]

We would also like to remind you that paying taxes and social
insurance contributions is a civic duty. Taxes and social security
contributions are necessary to maintain and �nance publicly
provided public goods and services for you and everybody in
Bulgaria. Without your tax payments and social insurance
contributions, we are not able to maintain, for example, public
schools, kindergartens, hospitals and the social insurance system.



Strong RP + Direct Address + Pic

[Strong RP + Direct Address +:]

Consider these pictures! They show examples of publicly �nanced
services.



Experimental Organization and Sample Selection

Experiment implemented in July 2017.

▶ Pre-registration and pre-analysis plan (AEARCTR-0002390).

Randomization based on 2016 tax bases.

Sample Selection:

▶ Emails registered with authority may be by �rm's tax preparer.

▶ Network e�ects through tax preparers shown to be important
(Boning et al. 2020).

▶ We aim to avoid cases where tax professional might have
received multiple emails for �rms in di�erent treatment groups.

▶ Restrict all following analysis to �rms that do not share a
registered email with another �rm.

▶ See below for no. of �rms by treatment after this restriction.



Some Institutional Background
Bulgaria GDP per capita: 9,800 USD (2019)

Size structure of �rms:
▶ More than 90% of �rms have <10 employees (1.5% >49).

VAT and SSC are important:
▶ Account for 50% (VAT) and 30% (SSC) of total tax revenues.

VAT:
▶ Rate: 20% (reduced rate unimportant).
▶ Tax base: VAT collected from sales minus VAT paid on inputs.

SSC:
▶ Rate: about 30% (shared betw. employee and employer).
▶ Tax base: gross income of employee.

Reporting Period for SSC and VAT: month.
▶ Firms make monthly declarations of VAT and SSC.
▶ no pre-payments, no automatic withdrawal.



Survey Results: Perceived Evasion Levels (N = 1725)

Anonymous survey, identity not to be shared with authority.



No. Firms and Balance Across Treatments

Pre-experimental 2016 values. Details sub-arms: Deterrence Moral .



Outcomes of Interest, Data, Analysis

Outcomes of interest: monthly reported bases for VAT and SSC.

Administrative data for the universe of VAT-registered �rms.

▶ Monthly data, pre- and post- experiment.

▶ Tax bases and some controls (see heterogeneity below).

Always use placebo-letter group as control.

Outline Analysis:

▶ Simple DiD
▶ Model: Treatment + Post + Treatment × Post.
▶ Include 3 months before and 4 months after experiment.

▶ Dynamics.

▶ Heterogeneity.

▶ Cost-bene�t analysis.



DiD: SSC, Deterrence
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DiD: SSC, Moral Appeals
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DiD: VAT, Deterrence

-20000

-15000

-10000

-5000

0

5000

10000

15000

20000
Tr

ea
tm

en
t E

ffe
ct

All 1% 10% 40% 60% Ambiguity
Audit Messages



DiD: VAT, Moral Appeals
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Dynamics: SSC, Moral Appeals (pooled)
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Dynamics: SSC, Deterrence (pooled)
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DiD: SSC, Moral Appeals, by No. Employees
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DiD: SSC, Deterrence, by No. Employees
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DiD: SSC, Moral Appeals, by Firm Size
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DiD: SSC, Deterrence, by Firm Size

-1000

0

1000

2000

3000

4000

5000
Tr

ea
tm

en
t E

ffe
ct

     

1 2 3 4 5
Tax Base SSC Quintile

Audit All Audit 1% Audit 10% Audit 40% Audit 60% Audit Ambiguity



DiD: SSC, Moral Appeals, by Industry
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DiD: SSC, Deterrence, by Industry
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Cost-Bene�t-Analysis of Interventions (SSC)
Moral Appeals:

▶ Email letters have negligible costs.
▶ RCT-induced increased SSC Contributions:

= (DiDEstimate)× (NoTreatedFirms)× (Months)× (TaxRate)

= 222.54× 21, 411× 4× 0.3

= 5, 717, 764.73(BL)

= 267.04(BL)/letter

Deterrence:

▶ Assume cost per audit: 20 (hours) × 50 (BL/h) = 1,000 (BL).
▶ Number of audits implemented in our sample: 1,135.
▶ RCT-induced increased SSC Contributions:

= [(DiDEstimate)× (NoTreatedFirms)× (Months)× (TaxRate)]− (AuditCosts)

= (328.37× 7176× 4× 0.3)− (1, 135× 1, 000)

= 2, 827, 659.74− 1, 135, 000

= 1, 692, 659.74(BL)

= 1, 491.33(BL)/audit



Key takeaways

Randomized Control Trial with SMEs in Bulgaria.

▶ New form of moral appeals highlighting individual bene�t from
paying taxes increase SSC compliance.

▶ Deterrence messages increase SSC compliance.

▶ Monthly data allows to identify fading out of e�ects over time.

▶ VAT not a�ected � SSC potentially easier to adjust.

▶ Promising results on SSC � which has been a black box in tax
research thus far.

→ More research needed to increase the understanding of SSC
evasion.



Next steps and suggestions for future research I

SSC compliance:

▶ Identify reasons for SSC non-compliance:

1. From a �rm perspective (pro�t goals).
2. From the employees perspective (pro�t goals, present bias,

uncertainty/low trust).

▶ Develop interventions targeted at sustainable SSC compliance:

1. Treatments addressing �rms.
2. Treatments addressing employees.
3. Treatments addressing both �rms and employees jointly.



Next steps and suggestions for future research II

Timely payment of SSC (VAT and �ling of tax returns):

▶ Identify reasons why taxpayers (�rms) pay late:

1. Cash constraints.
2. Time constraints.
3. Low motivation.

▶ Survey �rms to better understand reasons for late payments.

▶ Treatments suggesting/o�ering di�erent payment dates.

▶ Treatments suggesting/o�ering di�erent payment
methods/amounts.



Thank You!

Comments,questions or interested in working together?

doerrenberg@uni-mannheim.de

alina.pfrang@uni-mannheim.de

jan.schmitz@ru.nl



Balance and No. Firms Across Treatments: Deterrence

Pre-experimental 2016 values. Back



Balance and No. Firms Across Treatments: Morale Appeal

Pre-experimental 2016 values. Back
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