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GOALS OF THIS LECTURE

1) Theoretically model tax enforcement, tax evasion, and avoidance in
simple ways

2) Study empirical evidence on tax avoidance and evasion and effects
of policies
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Tax Enforcement Problem

Most models of optimal taxation (income or commodity) assume away
enforcement issues. In practice:

1) Enforcement is costly (eats up around 10% of taxes collected in the
US) when combining costs for government (tax administration) and
private agents (tax compliance costs)

2) Substantial tax evasion (15% of under-reported income in the US
federal taxes). Tax evasion much worse in developing countries

Two widely used surveys:

▸ Andreoni, Erard, Feinstein JEL 1998

▸ Slemrod and Yitzhaki Handbook of PE, 2002
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ALLINGHAM-SANDMO JPUBE’72 MODEL

Seminal theoretical tax evasion model (based on Becker’s crime model)

Individual taxpayer problem:

max
w̄

(1 − p) ⋅ u(w − τ ⋅ w̄) + p ⋅ u(w − τ ⋅ w̄ − τ(w − w̄)(1 + θ)),

where w is true income, w̄ reported income, τ tax rate, p audit
probability, θ fine factor, u(.) concave.

Let cNo Audit = w − τ ⋅ w̄ and cAudit = w − τ ⋅ w̄ − τ(w − w̄)(1 + θ)

FOC in w̄ : −τ(1 − p)u′(cNo Audit) + pθτu′(cAudit) = 0⇒

u′(cAudit)

u′(cNo Audit)
=

1 − p

pθ

SOC: ⇒ τ2(1 − p)u′′(cNo Audit) + pτ2θ2u′′(cAudit) < 0
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ALLINGHAM-SANDMO JPUBE’72 MODEL

Result: Evasion w − w̄ ↓ with p and θ

Proof dw̄/dp > 0: Differentiate FOC with respect to p and w̄ :

−dp ⋅ τu′(cNo Audit) − dw̄ ⋅ τ2(1 − p)u′′(cNo Audit) =

dp ⋅ θτu′(cAudit) + dw̄ ⋅ pθ2τ2u′′(cAudit)

⇒ dw̄ ⋅ [−τ2(1 − p)u′′(cNo Audit) − pθ2τ2u′′(cAudit)] =
dp ⋅ [θτu′(cAudit) + τu′(cNo Audit)]

Similar proof for dw̄/dθ > 0

Huge literature built from the A-S model
(including optimal auditing rules)
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Why is tax evasion so low in OECD countries?

Key puzzle: US has low audit rates (p ≃ .01) and low fines (θ ≃ .2).
With reasonable risk aversion (say CRRA γ = 1), tax evasion should be
much higher than observed empirically

Two types of explanations for the puzzle:

1) Unwilling to Cheat: Social norms and morality [people dislike being
dishonest and hence voluntarily pay taxes]

2) Unable to Cheat: Probability of being caught much higher than
observed audit rate because of 3rd party reporting:

Employers double report wages to earners and govt (W2 forms),
companies and financial institutions double report capital income paid
out to individuals and govt (US 1099 forms)
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DETERMINANTS OF TAX EVASION

Large empirical literature studies tax evasion levels and the link between
tax evasion and (a) tax rates, (b) penalties, (c) audit probabilities, (d)
prior audit experiences, (e) socio-economic characteristics

Early literature relies on observational [non-experimental] data which
creates serious identification and measurement issues:

(1) Evasion is difficult to measure

(2) Most independent variables [audits, penalties, etc.] are endogenous
responses to evasion and also difficult to measure

⇒ Requires to use experimental data or to find good instruments:

(a) IRS National Research Program (NRP)

(b) Lab experiments

(c) Field experiments
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TAX GAP: the United States

Results from latest National Research Program (NRP) studies (IRS
2019) for 2011, 2012, 2013

IRS carries out random audits to specifically estimate the tax gap

1) Total tax gap (= taxes evaded / taxes owed) around 14%

2) Tax gap concentrated among income items with no 3rd party
reporting (such as self-employment income)

3) Withholding reduces tax gap (liquidity constraint ⇒ some taxpayers
can never pay taxes owed unless withheld at source)
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TAX GAP: the UK
Tax gap: is the difference between the amount of tax that should be
paid to HMRC in theory, and what is actually paid

▸ HMRC estimates the tax gap across all taxes and duties (Link)

▸ How? Using internal and external data and a range of different
analytical techniques

The gap has been declining from 7.5% in 2005/06 to 5.1% in 2020/21

▸ Similar to the amount spent on defence or central govt education

▸ Small businesses responsible for nearly half (∼£15.6bn)

▸ VAT underpayments account for the 2nd biggest chunk (∼£9bn)

▸ Gap is only 1% for tax due through PAYE (income is ‘third-party
reported’ and also withheld at source)

▸ Self-assessment has more scope for non-compliance (self-reported
and (partially) self-remitted)
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Tax Enforcement in the UK

Four broad ways in which tax compliance is achieved by HMRC:

1. Direct reporting (e.g., “fiscal tills” or POS equipment)

2. Third-party reporting (e.g., PAYE system)

3. Behavioural interventions (e.g., pre-filled forms)

4. Audits (more costly: require officers to handle each case)

▸ Targeted at taxpayers believed to be non-compliant (‘operational’)

▸ Randomised (‘random enquiries’)
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Non-compliance in self-assessment

▸ 36% of randomly audited individuals were found to be non-compliant

▸ 42% of the missing tax is owed by the 4% of people who owe +£10k
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The Dynamic Effects of Tax Audits
Advani, Elming, and Shaw (2021)

▸ Studies the effects of UK audits on long run compliance behaviour

▸ Combines two confidential admin databases:
▸ The universe of UK tax filers over 13 years

▸ A randomised audit program (+53k tax returns for 1999-2009)

Note: people don’t know they were randomly selected

▸ Finding: audits ↑ reported tax liabilities for 5 years after audit

▸ Longer lasting for more stable income (e.g., pensions vs dividends)

▸ Explanation: info revealed by audits constrains future misreporting

Contribution: recent focus on the value of audits purely as a threat...
this paper highlights a benefit of actually performing the audits
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LAB EXPERIMENTS

Multi-period reporting games involving participants (mostly students)
who receive and report income, pay taxes, and face risks of being
audited and penalized

1) Lab experiments have consistently shown that penalties, audit
probabilities, and prior audits increase compliance (e.g., Alm, Jackson,
and McKee, 1992)

2) But when penalties and audit probabilities are set at realistic levels,
their deterrent effect is quite small [Alm, Jackson, and McKee 1992] ⇒
Laboratory experiments tends to predict more evasion than we observe
in practice

Issues: Lab environment is artificial, and therefore likely to miss
important aspects of the real-world reporting environment [3rd party
information and social norms]
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FIELD EXPERIMENTS

1) Blumenthal et al. NTJ’01 study the effects of normative appeals to
comply: treatment group receives letter encouraging compliance on
normative grounds “support valuable services” or “join the compliant
majority”, control group [no letter]

⇒ No (statistically significant) effect of normative appeals on
compliance overall

2) Slemrod et al. JPubE’01 study the effects of “threat-of-audit” letters

⇒ Statistically significant effect on reported income increase, especially
among the self-employed [“high opportunity group”] but very small
sample size

Recently: (a) Hallsworth et al. ’17 show that normative appeals help in
collecting overdue taxes [but small quantitatively], (b) Bott et al. 2020 for a
randomized experiment in Norway on foreign income [threat of audit more
effective than normative appeal], (c) see survey Luttmer-Singhal ’14
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Do Normative Appeals Affect Tax Compliance?

TABLE 2
CHANGE IN REPORTED EEDERAL TAXABLE INCOME AND MINNESOTA TAX LIABILITY

IN TREATMENT AND CONTROL GROUPS

1994
1993
1994-1993
% with 94-93

increase

n

1994
1993
1994-1993
% with 94-93

increase

n

1994
1993
1994-1993
% with 94-93

increase

n

Treated

$26,947
$26,236

$711

54.1

15,613

Treated

$26,906
$26,457

$449

54.6

15,536

Treated

$26,927
$26,346

$580

54.3

31,149

Letter 1

Federal Taxable Income

Control

$26,940
$26,449

$491

53.9

15,624

Treated-Control

$7
$-.213

$220(352)

0.2

Letter 2

Federal Taxable Income

Control

$26,940
$26,449

$491

53.9

15,624

Treated-Control

$-34
$8

$-42(299)

0.7

Either Letter

Federal Taxable Income

Control

$26,940
$26,449

$491

53.9

15,624

Treated-Control

$-14
$-103

$89(270)

0.4

Treated

$1,943
$1,907

$35

52.6

15,613

Treated

$1,949
$1,930

$19

53.1

15,536

Treated

$1,946
$1,919

$27

52.8

31,149

MN Tax Liability

Control

$1,954
$1,934

$20

52.3

15,624

Treated-Control

$-11
$-26

$15(29)

0.3

MN Tax Liability

Control

$1,954
$1,934

$20

52.3

15,624

Treated-Control

$-4
$-3

$-1(25)

0.8

MN Tax Liability

Control

$1,954
$1,934

$20

52.3

15,624

Treated-Control

$-8
$-15
$7(22)

0.5

Notes:
Number in parentheses is the standard error.
The mean of "Treated-Control" may differ from the mean of "Treated" minus the mean of "Control" due to
rounding error.

ceived either letter, and for those who
served as controls.'^ Consistent with the
random assignment of cases to experi-
mental groups and a lack of attrition bias,
the 1993 treated and control means are not
significantly different. For Letterl (Sup-
port Valuable Services), the mean differ-

ence-in-difference for FTP^ was $220, or
those receiving the letter increased their
report, on average, by $220 more than did
the controls. While the result suggests a
successful moral persuasion, equal to
about 0.8 percent of average income, it is
not statistically significant. For Minnesota

' We have excluded two Letterl recipients whose reported income and taxes over the period were inconsistent:
one reported 73 percent less FTI but only 35 percent less MnTx while the other reported 1.4 percent less FTI
but 25 percent less MnTx. The preliminary analysis which included them yielded regression coefficients for
the MnTx and FTI equations which were of widely varying proportions (i.e., the MnTx coefficients ranged
from -10 to 134 percent of the FTI coefficients, while the state marginal tax rate varied only between 6 and 8.5
percent). Excluding these two treated recipients, the two sets of coefficients are more uniformly proportional.
The data contain two sources of FTI observations, one from the Minnesota return and, in 1993 and 1994, one
from the federal return. In the analyses which follow, we use the Minnesota FTI data, except for those cases in
which it is missing on the state return but available from the federal return.

131

Source: Blumenthal et al. (2001), p. 131
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Table 4
Average reported federal taxable income: differences in differences for the whole sample and income and opportunity groups

Whole sample (weighted)

Treatment Control Difference

1994 23,781 23,202 579

1993 23,342 22,484 858

94293 439 717 2278

S.E. 464

%w/increase 54.4% 51.9% 2.5%***

n 1537 20,831

Low income

High opportunity Low opportunity

Treatment Control Difference Treatment Control Difference

1994 7473 3992 3481 2397 2432 235

1993 971 787 183 788 942 2154**

94293 6502 3204 3298 1609 1490 119

S.E. 2718 189

%w/increase 65.4% 51.2% 14.2%* 52.2% 50.2% 2.0%

n 52 123 381 4829Source: Slemrod et al. (2001), p.466
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Tax Audit Experiment from Denmark
Kleven-Knudsen-Kreiner-Pedersen-Saez (2011)

Study Danish income tax auditing experiment [stratified sample 40,000]

Overall detected evasion [no adjustment] is around 2.5% but:

1) Evasion rate for self-reported items is almost 40%

2) Evasion rate for third-party reported items is only 0.3%

3) Overall evasion rate is so low because 95% of income is third-party
reported in Denmark (unable to cheat rather than unwilling to cheat)

Role of 3rd party reports [information structure] seem to trump social
factors and economic factors.
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UNWILLING OR UNABLE TO CHEAT? 661

FIGURE 2.——Overview of experimental design.

turn complexity, with an over-sampling of filers with high-complexity returns.15

The experimental treatments and their timing are shown in Figure 2. The ex-
periment was implemented by SKAT in two stages during the filing and au-
diting seasons of 2007 and 2008. In the first stage, taxpayers were randomly
assigned to a 0% audit group or a 100% audit group. In the 0% audit group,
taxpayers were never audited even when the characteristics of the return would
normally have triggered an audit. In the 100% audit group, all taxpayers were
subject to unannounced tax audits of tax returns filed in 2007 (for 2006 income),
meaning that taxpayers were unaware at the time of filing that they had been
selected for an audit.16

The tax audits in the 100% audit group were comprehensive and examined
every item on the tax return using various verification procedures. Some items
were checked by matching the return to administrative register data (e.g., de-
ductions for paid alimony can be matched to received alimony of the ex-spouse,

15An additional stratification ensured that the same number of taxpayers was selected from
each of the regional tax collection agencies located around the country.

16The actual audit rate in the 100% audit group was slightly lower than 100%, because some
tax returns were impossible to audit due to special circumstances (individuals dying, disappearing,
leaving the country, filing with substantial delay, etc.). The actual audit rates were 98.7% for
employees and 92% for self-employed individuals. All of our estimates are based on the full 100%
audit sample, so that we are measuring intent-to-treat effects rather than treatment effects. We
prefer to present intent-to-treat effects rather than treatment effects (which would be obtained by
running a two-stage least squares (2SLS) regression on the actual audit and using the intend-to-
audit group as an instrument), because the impossibility of auditing some returns reflects relevant
real-world limitations.
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Figure 3. Anatomy of Tax Evasion 
Panel A displays the density of the ratio of evaded income to self-reported income (after audit adjustment) 
among those with a positive tax evasion, using the 100% audit group and population weights. Income is 
defined as the sum of all positive items (so that self-reported income is always positive). Panel A shows 
that, among evaders, the most common is to evade all self-reported income. About 70% of taxpayers with 
positive self-reported income do not have any adjustment and are not represented on panel A. 
Panel B displays the fraction evading and the fraction evaded (conditional on evading) by deciles of 
fraction of income self-reported (after audit adjustment and adding as one category those with no self-
reported income). Panel B also displays the fraction of third-party income evaded (unconditional). Income 
is defined as positive income.  
In both panels, the sample is limited to those with positive income above 38,500 kroner, the tax liability 
threshold (see Table 1). 
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▸ Large spike at 1: among evaders, the most common strategy is to
evade all self-reported income

▸ Panel B: the prob of evading ↑ immediately once the taxpayer has
some income that is self-reported

▸ The % of income evaded is increasing in the share of self-reported
income, whereas the % of third-party income evaded is always ∼0
⇒ taxpayers with more self-reported income evade more, but
always declare third-party income fully

▸ The % of total income evaded is very close to the 45-degree line as
long as self-reported income is <20% of total income, and then
starts to fall below the 45-degree line
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Tax Audit Experiment from Denmark

Kleven et al. ’11 also provide experimental causal effects of:

1) Marginal tax rates: use bunching evidence before and after audit:
Most bunching not due to evasion but avoidance ⇒ Effect of MTR on
evasion is modest

2) Prior-audit effects: compare next year outcomes of 100% audit
group and a 0% audit group [as audited tax filers may update upward
beliefs on p]

⇒ Find significant effects on reported income increases, concentrated
among self-reported items [nothing on 3rd party income]: Extra tax
collected through this indirect effect is about 50% of extra taxes
collected due to base year audits

3) Threat-of-audit letters: Find significant effects on self-reported
income increases [as in Slemrod et al.] and letter prob matters
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Bunching at the Top Kink in the Income Tax
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Bunching at the Kink in the Stock Income Tax
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Effect of Audits on Subsequent Reporting

Amount of income change from 2006 to 2007
Baseline audit 

adjustment 
amount

Difference: 100% vs. 0% audit group

Total income Total income Self-reported Third-party Total income Total income income income

Net income 5629 2554 2322 232

(497) (787) (658) (691)

Total tax 2510 1377

(165) (464)

Source: Kleven et al. (2010)
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Effect of Audit Threats on Subsequent Reporting

Probability of upward adjustment in reported income (in percent)

Both 0% and 100% audit groups

Letter 50% Letter 100% LetterLetter –
No Letter

50% Letter –
No Letter

100% Letter –
50% Letter

Net income 1.51 1.04 0.95

(0.28) (0.33) (0.33)

Total tax 1.54 0.99 1.10

(0.28) (0.33) (0.33)

Source: Kleven et al. (2010)
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EXPLAINING ACTUAL TAX POLICIES

Income w = wt +ws where wt is third-party reported (observed by govt
at no cost) and ws is self-reported (as in standard A-S model).
Individuals report w̄t and w̄s

Incorporating 3rd-party reporting solves puzzles of the A-S model:

1) Evasion rates are high in s sector (consistent with A-S) and low in
t sector

2) IRS sets audit rate p higher when w̄s < 0 (small business losses,
undocumented deductions, etc.) to protect wt base

3) w̄s losses not allowed against wt (example: US limits capital gain
losses and passive business losses)

4) Use of schedular income taxes (tax separately various bases):
Earliest income taxes (1800-1900) are schedular
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SIMPLER MODEL OF TAX EVASION

u = (1 − p(w̄)) ⋅ [w − τ ⋅ w̄] + p(w̄) ⋅ [w ⋅ (1 − τ) − θ ⋅ τ ⋅ (w − w̄)]

du/dw̄ = 0⇒ [p(w̄) − p′(w̄)(w − w̄)](1 + θ) = 1

Introduce the elasticity of the detection probability with respect to
undeclared income: ε = −(w − w̄)p′(w̄)/p(w̄) > 0. Then,

p(w̄) ⋅ (1 + θ) ⋅ (1 + ε) = 1

Mg cost of evading $1 extra (LHS) vs Mg benefit of evading $1 extra (RHS)

� If ε = 0, then always evade if p ⋅ (1 + θ) < 1

� If ε > 0, then evading more increases risk of being caught on all
infra-marginal evaded taxes ⇒ Even with θ = 0, full evasion is not
always optimal

Shape of p(w̄) depends crucially on 3rd party income
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UNWILLING OR UNABLE TO CHEAT? 657

FIGURE 1.——Probability of detection under third-party reporting.

matching of tax returns and information reports will uncover any evasion.7 By
contrast, the detection probability for self-reported income is very low because
there is no smoking gun for tax evasion and tax administrations have limited
resources to carry out blind audits.

Based on these observations, it is natural to assume that the probability of
detection p(e) is very low for e < ȳs, very high for e > ȳs, and increases rapidly
around e = ȳs. Notice that these properties rely on a specific sequence of un-
derdeclaration: as tax evasion goes from 0 to ȳ , the taxpayer first evades taxes
on income items with a low detection probability and then evades taxes on
items with a high detection probability. Given that the tax rate and penalty
are the same across different income items, this is the optimal sequence for
the taxpayer. This implies that the detection probability has an S shape like the
one shown in Figure 1, where p(e) is initially very close to 0 and then decreases
rapidly toward 1 around the threshold ȳs.8

In this model, the taxpayer’s optimum will be at a point to the left of ȳs
as shown in the figure. At this equilibrium, p(e) is much lower than 1

1+θ
, but

the elasticity ε(e) is very high as evasion is close to the level where third-party

7Kleven, Kreiner, and Saez (2009) studied the issue of collusion and third-party reporting in
detail, and demonstrated that collusion cannot be sustained in large formal firms even with low
audit rates and penalties.

8A microfoundation of the S shape in the figure would allow for many income items, some of
which are third-party reported and some of which are self-reported. In general, let there be N
third-party reported items with true incomes ȳ1

t � � � � � ȳ
N
t , and let there be M self-reported items

with true incomes ȳ1
s � � � � � ȳ

M
s . The N third-party reported items have higher detection probabil-

ities than the M self-reported items, but there is heterogeneity in the probability across items in
each group. As argued above, an optimizing taxpayer choosing total tax evasion e will underde-
clare income items sequentially such that the detection probability is increasing in total evasion.
In this case, it is natural to assume that the detection probability has a shape like the one shown
in Figure 1.

ww

Source: Kleven et al (2011)
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Intuition for the S-shaped detection probability:

▸ For self-reported income, the detection probability is very low
because there is no smoking gun for tax evasion and tax admin
have limited resources to carry out blind audits

▸ For 3rd-party reported income (and no collusion), the probability of
detection is close to 1 as systematic matching of tax returns and
information reports will uncover any evasion

▸ As tax evasion goes from 0 to w̄ , the taxpayer first evades taxes on
income items with a low detection probability and then on items
with a high detection probability

▸ At the optimum, taxpayers almost fully underdeclare self-reported
income, while fully declaring 3rd-party reported income
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WHY DOES THIRD PARTY REPORTING WORK?

In theory, employer and employee could collude to evade taxes ⇒
third-party does not help (Yaniv 1992)

In practice, such collusion is fragile in modern businesses bc:

1) Accounting and payroll records that are widely used within the firm
[records need to report true wages in order to be useful to run a
complex business]

2) A single employee can denounce collusion between employer and
employees. Likely to happen in a large business [disgruntled or new
employee, whistle blower seeking govt reward]

⇒ Taxes can be enforced even with low penalties and low audit rates
[Kleven-Kreiner-Saez 2016, Jensen 2022]

Caveat: partial tax evasion with fraction of wage in cash is prevalent in
middle income countries (Feinmann-Lauletta-Rocha ’22)
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VARIOUS SALES TAXES

Turnover taxes used to tax all sales: business to consumer (B-C) and
business to business (B-B):

Creates multiple layers of taxes along a production chain ⇒ Higher
total tax when B-B-C than B-C

Retail Sales Tax is imposed on B-C sales only [B-B exempt]: difficult
to distinguish B-B and B-C (shifting), strong evasion incentive for B-C
[sales tax does not work well with small retailers]

Value-Added-Tax (VAT) taxes only value added [sales minus
purchases] in all transactions (B-B and B-C): equivalent to retail sales
economically but easier to enforce [automatic upstream enforcement]

VAT first introduced in France in 1950s, has spread to most countries
[US only rich country without VAT]
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Pomeranz AER’15 VAT Experiment

Randomized experiment with 445,000 firms in Chile: sent threat of VAT
audit letters to sub-sample of businesses

Key Results:

1) Significant effect of letters on VAT collection (+10% over 12
months)

2) Smaller impact on reported transactions that already have a paper
trail (intermediate sales) than on those which don’t (final sales)

3) Effect of random audit announcement is transmitted up the VAT
chain, increasing compliance by firms’ suppliers
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Figure 1: Impact of the three types of letters

Notes: This figure plots the monthly percent difference between the medians of the treatment and the control
group for each type of letter: (median VAT treatment group - median VAT control group) / (median VAT
control group), normalizing pre-treatment percent difference to zero. The y-axis indicates time, with monthly
observations, and zero indicates the last month before the mailing of the letters. The vertical line marks
mailing of the letters. The figure shows the first wave of mailing. For the second (much smaller) wave of
mailing, see Figure A6.
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Table 4: Letter Message Experiment: Intent-to-Treat Effects on VAT Payments by Type of Letter

(1) (2) (3) (4) (5)
Mean VAT Median

VAT
Percent VAT >
Previous Year

Percent VAT >
Predicted

Percent VAT
> Zero

Deterrence letter X post -1,114 1,326*** 1.40*** 1.42*** 0.53***
(2,804) (316) (0.12) (0.10) (0.09)

Tax morale letter X post -1,840 262 0.40 0.30 0.44**
(6,082) (666) (0.25) (0.22) (0.20)

Placebo letter X post 835 383 -0.11 -0.19 -0.14
(6,243) (687) (0.26) (0.23) (0.20)

Constant 268,810*** 17,518*** 47.50*** 48.27*** 67.30***
(1,799) (112) (0.07) (0.07) (0.06)

Month fixed effects Yes Yes Yes Yes Yes
Firm fixed effects Yes No Yes Yes Yes
Treatment Assignment No Yes No No No
Number of observations 7,892,076 1,221,828 7,892,076 7,892,076 7,892,076
Number of firms 445,734 445,734 445,734 445,734 445,734
Adjusted R2 0.40 0.14 0.28 0.47

Notes: Column (1) shows a regression of the mean declared VAT on treatment dummies, winsorized at the top and bottom 0.1% to deal with extreme
outliers. Column (2) shows a median regression of average VAT before treatment and in 4 months after each treatment wave. Columns (3)-(5) show
linear probability regressions of the probability of an increase in declared VAT compared to the same month in the previous year, the probability of
declaring more than predicted and the probability of declaring any positive amount. Observations are monthly in Columns (1) and (3)-(5) for ten
months prior to treatment and four months after each wave of mailing. The four months after the second wave excludes firms treated in the first.
Coefficients and standard errors of the linear probability regressions are multiplied by 100 to express effects in percent. Monetary amounts are in
Chilean pesos, with 500 Chilean pesos approximately equivalent to 1 USD. Standard errors in parentheses, robust and clustered at the firm level for
Columns (1) and (3)-(5). *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Impact of Deterrence Letter on Different Types of Transactions

(1) (2) (3) (4)
Percent Sales Percent Input Costs Percent Intermediary Percent Final Sales

> > Sales > >
Previous Year Previous Year Previous Year Previous Year

Deterrence letter X post 1.17*** 0.16 0.12 1.33***
(0.22) (0.21) (0.19) (0.21)

Constant 55.39*** 53.25*** 38.37*** 45.04***
(0.13) (0.13) (0.12) (0.12)

Month fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Number of observations 2,392,529 2,392,529 2,392,529 2,392,529
Number of firms 133,156 133,156 133,156 133,156
Adjusted R2 0.25 0.22 0.30 0.32

Notes: Regressions of the probability of the line item (total sales, total input costs, intermediary sales, and final sales) being higher than in the
same month the previous year. Sample of firms that have both final and intermediary sales in the year prior to treatment. The four months
after the second wave excludes firms treated in the first wave. Coefficients and standard errors are multiplied by 100 to express effects in percent.
Robust standard errors in parentheses, clustered at the firm level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Spillover Effects on Trading Partners’ VAT Payments

(1) (2) (3) (4) (5) (6)
Percent VAT
> Previous

Year

Percent
VAT >

Predicted

Percent VAT
> Previous

Year

Percent
VAT >

Predicted

Percent VAT
> Previous

Year

Percent
VAT >

Predicted
Audit announcement X 2.41** 2.03*
post (1.14) (1.11)
Audit announcement X 4.28*** 3.92*** 4.14*** 3.83***
supplier X post (1.54) (1.50) (1.52) (1.52)
Audit announcement X -0.26 -0.28 -0.14 -0.28
client X post (1.64) (1.51) (1.67) (1.55)
Supplier X post -0.64 0.34 -1.11 0.60

(1.62) (1.59) (1.67) (1.64)
Constant 52.07*** 49.06*** 52.07*** 49.06*** 52.75*** 50.11***

(0.95) (0.94) (0.95) (0.94) (0.96) (0.96)
Controls X post No No No No Yes Yes
Controls X
audit announcement X post No No No No Yes Yes
Month fixed effects Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes
Number of observations 45,264 45,264 45,264 45,264 44,288 44,288
Number of firms 2,829 2,829 2,829 2,829 2,768 2,768
Adjusted R2 0.05 0.11 0.05 0.11 0.05 0.10

Notes: Regressions for trading partners of audited firms. Column (1), (3) and (5) shows the probability of an increase in declared VAT since the
previous year, Column (2), (4) and (6) shows the probability of declaring more than predicted. The controls in Columns (5) and (6) are firm
sales, sales/input-ratio, share of sales going to final consumers, and industry categorized as “hard-to-monitor.” Observations are monthly for ten
months prior to treatment and six months after the audit announcements were mailed. Coefficients and standard errors are multiplied by 100 to
express effects in percent. Robust standard errors in parentheses, clustered at the level of the audited firm. *** p<0.01, ** p<0.05, * p<0.1.
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Naritomi AER’19: Consumers as Tax Auditors

Studies an anti-tax evasion program in São Paulo, Brazil (Nota Fiscal
Paulista) that created monetary rewards for consumers to ensure that
firms report final sales transactions

▸ The program provides tax rebates and monthly lottery prizes for
consumers who ask for receipts

▸ Establishes an online account system: consumers can verify receipts
reported by firms and act as whistle- blowers by filing complaints

▸ Designed to address the “last mile” problem of the self-enforcing
mechanism of the VAT

▸ Result: reported sales in retail increased by 21% over 4 years, but
firms also report more expenses. On net, however, tax revenue net
of rewards increased by 9.3%
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particular, in retail sectors, reported revenue spikes each December, consistent with 
increased  holiday-related consumption.

In order to measure the effect of the program across time, I run a flexible DD 
specification that includes 17 time dummies for  6-month windows from 2004–2011, 
using October 2007 (the starting point of the program’s implementation) as a refer-
ence point, and using data aggregated at the  7-digit level in a balanced panel. Each 
 6-month window, denoted by  k , is associated with a dummy variable  Perio d  t  k  , which 
equals 1 if month  t  falls within window  k :50

(5)  ln  R st   =  η s   +  γ t   +   ∑ 
k=−8

  
8

     β   k  (Trea t s   · Perio d  t  k )  +  u st   

where  ln  R st    is the log of reported revenue in sector  s  and time  t ;   η s    are  seven-digit 
sector fixed effects and   γ t    are dummies for each month of each year. The vari-
able  Trea t s   = 1  if sector  s  is a retail sector, and   u st    is clustered by sector. This 
specification allows me to show the treatment effect across time, while controlling 
for  finely-defined time and sector effects.

Panel B of Figure 2 plots the coefficients and the 95 percent confidence intervals 
from estimating equation (5) without a constant. The difference between the two 
groups is relatively constant before NFP. By the time the program is fully imple-
mented the difference in log reported revenue between the two groups begins to 

50 For instance,  Perio d  t  0  = 1  if  t ∈  [October 07, March 08]  ,  Perio d  t  −1  = 1  if  t ∈  [April 07, September 07]  , 
and  Perio d  t  1  = 1  if  t ∈  [April 08, September 08]  .
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Figure 2. Effect of the Policy on Reported Revenue: Retail versus Wholesale

Notes: Panel A shows reported revenue changes for retail and wholesale sectors. Each line is the revenue reported 
by all firms aggregated by retail or wholesale scaled by the average monthly reported revenue before October 2007 
for each sector group. The figure plots the raw data. The are spikes around December of each year follows the sea-
sonal variation in consumption. The vertical lines highlight the key dates for the implementation of the NFP pro-
gram: phase-in of sectors begins in October 2007 and ends in May 2008, and the first lottery based on the purchases 
with SSN receipts was introduced in December 2008. Panel B plots regression coefficients from estimating spec-
ification (5) in Section III using a sample of 212 sectors between January 2004 and December 2011. The sector 
sample has 20,352 observations. The difference-in-differences (DD) coefficient displayed in the figure is estimated 
using the specification (6) in Section III where the DD variable is defined by the interaction between a dummy for 
retail sectors and a dummy that equals 1 for time periods after Ocobert 2007. Standard errors are clustered by sec-
tor. See online Appendix Figure A2 and panel B of Table A1 for robustness checks.
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The evidence from both the  sector-level analysis and the  firm-level data suggest 
that the percentage change in tax liabilities is similar to the percentage change found 
in reported revenue. As discussed above, the similarity in the effect is not obvious 
 ex ante, since it depends on how input claims can be adjusted. Given the evidence so 
far, any change in reported inputs is not completely  offsetting the increase in reported 
revenue generated by the policy.66 In order to investigate reported expenses, I use 
data from a subset of firms that were in the VAT system throughout the period of 
analysis.67

Panel B of Table 3 shows the effect of the policy for firms in this subsample using 
specification (7). In column 1, I show the DD coefficient on the log of reported rev-
enue. The point estimate is also positive and statistically significant. It is again a bit 
larger than in the main sample but confidence intervals overlap. The DD effect on 
log of reported inputs in column 2 is significant and only slightly smaller than the 
effect on reported revenue. The effect on the value added defined by the difference 
between revenue and input is also significant and similar to the effect on reported 
revenue. Since some firms have  nonpositive value added, I also look at a binary 
outcome for positive value added in column 4. The effect is not statistically sig-

66 For firms outside the VAT, in the turnover regime, an increase in reported revenue would lead to a proportional 
increase in tax liabilities. However, the majority of the tax collected in retail comes from VAT firms (over 85 per-
cent), so the adjustment of expenses is still a relevant margin of response.

67 Firms may switch in and out of the VAT over the period of analysis. When firms are in the simplified tax 
regime, they do not report inputs as their tax base is turnover. Therefore, it is important to restrict attention to firms 
that never changed tax regimes to make sure reported inputs can be measured across time. For more details, see 
online Appendix B.
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Figure 6. Effect of the Policy on Tax Revenue

Notes: Panel A plots regression coefficients from estimating specification (5) using log of tax liabilities as the 
dependent and a sample of sectors for which total tax due best approximates the tax liability of firms between 
January 2004 and December 2011 (see online Appendix B for more detail). Similarly, the difference-in-differences 
(DD) coefficient displayed in the figure is estimated using log of tax liabilities as the dependent variable in spec-
ification (6). The DD variable is defined by the interaction between a dummy for retail sectors and a dummy that 
equals 1 for time  periods after October 2007. This sector sample has 5,088 observations and standard errors are 
clustered by sector. Online Appendix Figure A4 shows the effect of the policy on reported revenue using the same 
tax sample. Panel B shows total VAT revenue in São Paulo as a share of the state’s GDP comparing with total VAT 
collected in Brazil as a share of the total GDP in Brazil using data from the Brazilian Central Bank. The figures 
for Brazil include all Brazilian states leaving São Paulo out. Panel B of online Appendix Table A3 shows robust-
ness checks.
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OFFSHORE TAX EVASION
ZUCMAN QJE’13

Official stats substantially underestimate the net foreign asset positions
of countries because they don’t capture assets held by households in
off-shore tax havens

Example: US individual opens a Cayman Islands account and buys mutual

fund shares (composed of US stock): Cayman Islands record a liability but US

do not record an asset (because this is not reported in the US)

⇒ Total world liabilities are larger than world total assets

Zucman compiles all financial stats and estimates that around 8% of
the global financial wealth of households is held in tax havens
(three-quarters of which goes unrecorded = 6%)

Top 1% holds about 50% of total financial wealth ⇒ 12% of financial
wealth of the rich is hidden in tax heavens
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the Online Appendix Tables A.9, A.10, and A.11, we consider how
different distributions affect our results; for all plausible distributions,
the impact on our findings is second-order.

5.2. How offshore wealth affects top wealth share

Fig. 8 shows the top 0.01% wealth share in our sample of countries,
including versus excluding offshore wealth. We find that accounting for
offshore assets increases the top 0.01% wealth share substantially, even
in countries—such as Scandinavian economies—that do not use tax
havens extensively. The magnitude of the effect, however, varies a lot
across countries. In Scandinavia, the top 0.01% wealth share rises from
about 4% to about 5%. Offshore wealth has a larger effect on inequality
in the U.K., Spain, and France, where, by our estimates, 30%–40% of all
the wealth of the 0.01% richest households is held abroad. While
France appears more equal than Scandinavia when disregarding off-
shore assets, it becomes more unequal when factoring it in. The United
Kingdom—which, according to Alvaredo et al. (2017a), is more equal
than Scandinavia and France—becomes comparable to these econo-
mies. Offshore wealth has dramatic implications in Russia, where the
vast majority of wealth at the top is held outside of the country. In the
United States, offshore wealth also increases inequality, but the effect is
more muted than in Europe, because U.S. top wealth shares are already
very high even disregarding tax havens.17 We obtain similar qualitative
results for the top 0.1% wealth share (see Appendix Fig. A.11).

Taking offshore wealth into account also increases the rise in in-
equality seen in tax data markedly. In Fig. 9, we correct the top 0.01%
wealth share of France and the United Kingdom as far back as 1950. To
do so, we assume that prior to the 2000s, the stock of offshore assets
owned by these two countries followed the same evolution as the
overall amount of offshore wealth managed by Swiss banks (and that
hidden wealth was as concentrated in the past as today). Although a
sizable margin of error is involved here, the broad patterns are likely to
be robust: all the available evidence suggests that although the wealth
held by Europeans in Switzerland was already far from insignificant in
the post-World War II decades, it is in the 1980s and 1990s that it grew

the most.18 According to our estimates, once offshore wealth is factored
in, the top 0.01% wealth share is now significantly higher in France
today than it was in the early 1950s—contrary to what the raw esti-
mates of Garbinti et al. (2017) suggest. This result highlights the im-
portance of looking beyond tax data to study wealth accumulation
among the very rich in a globalized world.19 The effect of offshore
wealth on the dynamic of wealth concentration is less marked in the
United Kingdom, because wealth inequality was much higher in the
U.K. in the 1950s than in France (with a top 0.01% wealth share more
than twice higher: 10% vs. 4%).

Fig. 10 shows the long-run evolution of the top 0.01% wealth share
in Scandinavia, other European countries, and the United States. There
are two notable findings. First, when including offshore assets, we find
that Scandinavia and other European countries have experienced very
similar trends in wealth concentration at the top over the 20th century.
Wealth concentration at the very top appears to have returned to its
level of the 1950s, with a U-shaped evolution from the 1950s to today.
Second, despite the more prevalent use of tax havens by Continental
European countries, we find that wealth is much more concentrated in
the United States. In fact, the top 0.01% wealth share in the U.S. is as
high as in early 20th century Europe.

We stress that our estimates of offshore wealth before the 2000s
have a greater margin of error than those available for the 21st century.
The main source of uncertainty involves the macro amount of wealth
held offshore by each country. Moreover, it is possible that the dis-
tribution of offshore wealth might have changed over time. Financial
innovation and globalization might have made it easier for only mod-
erately wealthy individuals to hide assets abroad starting in the 1990s
and 2000s. Offshore wealth might thus have been even more con-
centrated back in the 1950s and 1960s than it is today. Is is interesting
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Fig. 8. The top 0.01% wealth share and its composition (2000–2009). Notes: This figure plots the level and composition of the top 0.01% wealth share on average over the 2000–2009
period. Source: Appendix Tables 8b and 11b. Scandinavia is the arithmetic average of Norway, Sweden, and Denmark.

17 Because most income at the top of the distribution (close to 100% for the top 0.01%
and upper groups) derives from wealth, our results imply that the very top income shares
are also similarly under-estimated, by a similar proportional factor.

18 In the 1990s, two international commissions got access to the archives of Swiss
banks. Drawing on the work of these commissions, Zucman (2015, chapter 1) constructs
historical series for the amount of foreign wealth managed by Swiss banks back to the
early 20th century. We refer to Zucman (2015) for a detailed description of these series.

19 One caveat, however, is that the fraction of offshore wealth duly declared to tax
authorities (hence potentially observable in tax data) may have increased since 2013,
when many tax havens promised to exchange bank information automatically with for-
eign tax authorities (in most cases starting in 2017–2018). Because they cannot easily be
audited by foreign governments, and because some of them might still find it profitable to
sell tax evasion services, it is unclear how successful this form of reporting will turn out to
be. Evaluating the effect of these recent policies is an important area for future research.

A. Alstadsæter et al. Journal of Public Economics 162 (2018) 89–100

98

Top .01% wealth share and composition from 2000-2009
Source: Alstadsaeter, Johannesen and Zucman JpubE'18 

Alstadsaeter-Johannesen-Zucman JpubE’18 use Bank for International
Settlements (BIS) data to distribute offshore wealth across countries of origin
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DISTRIBUTIONAL WEALTH IN TAX HAVENS

Alstadsaeter-Johannesen-Zucman AER’19 link data from HSBC leak of
accounts to Norwegian tax data

Complete file of the clients of HSBC Switzerland was leaked in 2007
and obtained by tax authorities

HSBC: large bank (≃ 5% of Swiss offshore wealth)

Accounts frequently held through shell companies, but HSBC recorded
identity of beneficial owners

Clear-cut way to identify evasion by linking to tax returns of clients:
linking done in Scandinavia

Similar exercise done for Panama Papers leak and tax amnesty

Londono-Avila ’21 show that Panama Papers leak increased voluntary
disclosure of evasion for Colombia wealth tax
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Figure 4: The distribution of offshore wealth and offshore tax evasion
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they are significant but small. Second, the leak was followed by a spectacular increase 
in disclosures made by taxpayers identified in the Panama Papers across the wealth 
distribution. Third, the increase in disclosures following the leak only took place 
for taxpayers named in the Panama Papers. Arguably, without getting contacted by 
the government (and perhaps escaping the threat of detection via the TIEA with 
Panama), evaders do not appear to be more likely to acknowledge misbehavior.9

We quantify the causal effect of the leak and subsequent events on tax compliance 
among very wealthy individuals, that is, taxpayers who file wealth taxes, using a 
 difference-in-difference approach that compares outcomes between taxpayers who 
appear named (treated) and not (control) in the leak before and after it occurred. We 
use the following OLS specification:

(3)   y it   = α + γ1   (In Panama Papers)  i   + λ1   (After Leak)  t   + β ⋅ 1   (DID)  it   +  μ it   ,

9 In all, 37.5 percent (453 of 1,208) of taxpayers identified in the Panama Papers disclosed under the scheme. 
There are several reasons why this share is less than 100 percent. First, being a client of Mossack Fonseca does not 
imply tax evasion, and  tax-compliant clients may have already been reporting their offshore entity to the Colombian 
tax authority. Second, the Panama Papers included Colombians having incorporated their offshore entity as far back 
as the 70s; thus, some clients could have deactivated their offshore entity by the time the disclosure scheme was 
introduced. Finally,  risk-loving evaders may have chosen not to participate in the disclosure scheme and continue 
evading.
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Figure 3. The Panama Papers Leak Raised Disclosures of Hidden Wealth

Notes: This figure presents the effect of the Panama Papers leak on disclosing wealth under Colombia’s voluntary 
disclosure scheme. The markers plot raw means of the probability of first disclosing hidden wealth in 2015 (before 
the leak) and 2016 (after the leak) for taxpayers in the Panama Papers (round marker) and taxpayers not in the 
Panama Papers (square marker) by wealth group. The vertical lines represent the 95 percent confidence intervals. 
The Panama Papers leak in 2016 raised disclosures for those named in the leak. The sample is the universe of indi-
viduals filing income or wealth tax returns in 2015, 2016, or 2017, that is, 2,421,936 individuals—of which 1,167 
appear named in the Panama Papers. Wealth groups are generated every year based on reported wealth including 
disclosures. The  pre-leak differences in disclosures between taxpayers named versus not named in the Panama 
Papers are statistically significant (but economically negligible) for groups P99–P99.5 and P99.5–P99.9; they are 
not statistically significant for all other groups.

Source: Authors’ calculations using administrative tax microdata from DIAN and ICIJ 39 / 43



CURBING OFF-SHORE TAX EVASION

Rich individuals can evade taxes on wealth and capital income using
offshore accounts in tax havens with bank secrecy

US passed FATCA in 2010: requires foreign banks to report accounts
owned by US persons to IRS or face stiff penalties

⇒ Almost all banks complied (Panama papers leak risk)

⇒ Extended to all OECD+G20 countries in 2014: Common Reporting
Standard

⇒ No good empirical evaluation yet but likely harder today to evade
taxes through offshore accounts

2022 sanctions against Russian oligarchs shows need for transparency of
offshore ownership
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Londoño-Vélez & Tortarolo (2022)
Revealing 21% of GDP in Hidden Assets: Evidence from Argentina’s Tax Amnesties

Studies tax amnesties’ effectiveness and impact on capital taxation and
public spending using detailed data from wealth and income tax
tabulations and pension benefits spanning two decades. Findings:

1. Despite substantial offshore tax evasion, declared foreign assets
quadrupled in 2016

2. Tax progressivity improved because disclosures were extensive
among top 0.1%

3. Improving tax compliance has sizable externalities on capital taxes
and social transfers

– Wealth and capital income tax bases more than doubled even 4 years later
– Earmarked revenue boosted pension benefits by 15%
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There is a more than 310% increase in the value of declared foreign assets
ER
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The increase in reported assets is greater for Argentina’s top 0.1%
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The capital income tax base tripled—and the increase persisted Levels Shares
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By earmarking revenue, the amnesty raised pension benefits by 15% Levels
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