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Coming Clean on Your Taxes

Abstract

This paper develops a simple model to explore whether a higher detection probability for offshore
tax evaders—e.g., because of improved exchange of information between countries and/or due to
digitalization of tax administrations—renders it optimal for governments to introduce a voluntary
disclosure program (VDP) and, if so, under what terms. We find that if the VDP is unanticipated,
it is likely to be optimal for a revenue-maximizing government to introduce a VDP with relatively
generous terms, i.e., a low or even negative penalty. When anticipated, however, the VDP is
neither incentive compatible nor optimal, as it induces otherwise compliant taxpayers to evade
tax. A VDP can then only be beneficial if tax evasion induces an external social cost beyond the
direct revenue foregone, e.g., due to adverse effects on overall tax morale. In contrast to the
common view that VDPs should come along with additional enforcement effort, we find that
governments should relax enforcement if the VDP itself provides more powerful incentives to
come clean.
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l. Introduction

In managing the post-COVID recovery, many governments need to improve their revenue performance.
Raising more taxes from the mostaffluentin society attracts particular interest, as the wealthy have generally
fared much better through the pandemic than others, which has amplified pre-existing inequality. In this
context, there is renewed interestin voluntary disclosure programs (VDPs) and tax amnesty programs (TAPS).
For instance, Kenya, Nigeria, and Sri Lanka had tax amnesty programsin 2021 while Albania, Honduras,
Indonesia and Trinidad and Tobago offered them in 2022. More countries mightfollow in the coming years.

A VDP allows previous tax evaders to disclose information abouttheir (offshore) assets and income atreduced
punitive action by government. Programs generally impose higher payment obligations than whatisimposed
on complianttaxpayers (through interestand penalties). However, payments and other punitive measures,
such as criminal prosecution, are generally less than those for evaders who are detected. VDPs varyin terms
of eligibility and paymentliability. They share similarities with tax amnesty programs (TAPs), which usually
forgive the full tax liability in exchange for some fixed payment. In the case of so-called ‘extensive amnesties’,
this paymentcould be even lower than the principal tax (Franzoni 1996). The main goal of VDPs and TAPs is
to generate additional public revenue, both in the short and mediumterm. In the short run, revenue gains arise
from the immediate expansion of the tax base due to increased voluntary compliance. Inthe mediumterm, the
voluntary disclosures could lead to more sustainable improvements in tax compliance as the tax authority can
exploitthe acquired information for effective enforcementin later years.?

While fighting tax evasion is generally a core objective of tax administrations (for an overview, see e.g.,
Slemrod 2007), the urgency to do so has come to increased prominence during the pastdecade. 2 For
instance, various headline-grabbing scandals, such as the Panama papers and the Paradise papers, have
elevated the fightagainsttax evasion on the political agenda of countries. Zucman (2013) estimates that $6
trillion of global wealth is hidden in offshore locations, and the lion share of these assets likely remains untaxed.
A morerecentestimate by Alstadseeter et al. (2018) finds an amountequivalentto 10 percentof world GDP.
Alstadseeter et al. (2019) exploitleaked information from the Panama papers for Scandinavian individuals to
show that offshore tax evasion is mostly concentrated among people atthe top of the income distribution.
Indeed, while around 10 percentof all households evade taxes, this share rises to between 30 and 40 percent
forthe top percentile (Leenders etal. 2023 reportsimilar evidence for the Netherlands). The analysisin this

paperis bestunderstood as focusing on wealthy individuals holding offshore accounts.*

% Some countries have excluded the use of acquired informationin subsequent tax audits (so-called closed/sealed fiscal years),
which reduces the likelihood of sustained revenue increase.

® Not all non-compliance is willful and intentional tax evasion. Unintentional non-compliance calls for a different policy response,
e.g., through taxpayer education.

* VDPs can also apply to corporate taxpayers, but the focus hereis on individuals.



The increased awareness of tax evasion by the rich has led to important policy responses globally
(Johannesen and Zucman 2014). With the establishment of the Global Forum on Transparency and Exchange
of Information for Tax Purposes, countries have started to implement new global transparency and exchange of
information standards to fight offshore tax evasion more effectively. Today, the Forum has 163 members, many
of which have agreed to exchange a predefined set of accountinformation held by non-residents automatically
through the common reporting standards.® While still being implemented in many countries, automatic
exchange of information (AEQI) has become operational since 2018and has already im pacted asset portfolios.
For instance, a recentstudy by Beeretal. (2019) finds thatit has reduced foreign-owned deposits in offshore
jurisdictions by 25 percent. Global efforts to enhance tax transparency come atatime of rapid developmentsin
digitalization, which are revolutionizing data managementin tax administrations and help address tax evasion
(seee.g., Guptaet al.2017).In effect, these developments are significantly raising the probability of detection
of offshore tax evaders, which is one of two key policy parameters (together with the penalty if caught) in the
classic Allingham-Sandmo (1972) theory of tax evasion. Such effects mightbe mostrelevantfor advanced
economies, as developing countries generally have more limited capacity to receive and actively use

information from abroad (see e.g., IMF 2022).

These trends have triggered increased interest in policies to fighttax evasion by especially wealthy individuals,
such as through high-wealth individuals compliance programs (Buchanan and McLaughlin 2017). VDPs and
TAPs are often considered as partof such a strategy and there is ample experience with these programs.
OECD (2015) discusses 47 of them around the world. In mostcountries, fraudsters who are detected are
obliged to pay the fullamountof tax on their currentand past obligations, plusinterestand penalties. The
penalties range widely, between 20 and 200 percent of the tax obligation. In most countries, evaders also face
the possibility of criminal prosecution. Under a VDP, these punitive measures are generally significantly
relaxed. For example, interestis often reduced. In 19 out of the 47 cases, penalties are waived altogether,
whereasin other casesthey are generally reduced significantly. In 26 cases, the criminal prosecution of
evadersiswaived underthe VDP.®

Several studies have assessed the impactof VDPs and TAPs. Baerand Le Borgne (2008) discuss evidence
from TAPsin several US States as well as several countries around the world (including Argentina, India,
Ireland, ltaly, Philippines, Turkey, and the US). Overall, they find that amnesties tend to produce mostly modest
short-term gross revenue gains. Forinstance, amnestiesimposedby US states on average had raised 0.7
percentof the relevanttax (see also Leonard and Zeckhauser 1987). However, Baer and Le Borgne al so
emphasize thatthe netrevenue effects are smaller than the gross numbers (or can even be negative in the

medium-term) due to increased evasion, reduced revenue from penalties, and additional administrative costs.

® The US has instead introduced the foreign accounttax compliance act (FATCA), which requires foreign financial institutions t o
report on the foreign assets held by US citizens.

® Other punitive actions might still hold tax evaders from disclosing information voluntarily, such as anti-money laundering provisions
or penalties imposed by the financial intelligence unit. Note that by bringing finances into the formal economy, money laundering
itself can have the unexpected consequence of reducing tax evasion.



Moreover, revenue effects mightbe mismeasured, as amnesties often coincide with improved enforcement
efforts, which mightdrive the actual improvements in revenue collection (Alm, McKee and Beck 1990). Baer
and Le Borgne conclude thatmany TAPs have disappointed and thatespecially repeatamne sties can be
counterproductive by inducing incentives for evasion by currently complianttaxpayers. Alternative policies are
therefore preferred to improve compliance, such as advancements of tax administration and perhaps
modification of the permanenttreatmentof evaders coming clean on their taxes.

A recent paperbyBenedeketal. (2022) elaborates on the design, principles, and risks of VDPs. It also
discusses several country experiences, including Argentina, Indonesia, Greece, Italy, Turkey, Spain, and South
Africa. They listas advantages of VDPs: (i) the early revenue from base broadening; (ii) sustained revenue
increases if information from the disclosures is subsequently used for compliance efforts; (iii) reduced cost of
litigation/prosecution; (iv) possibly lower enforcement costs through improved voluntary compliance. However,
they also pointto several risks, such as (i) reduced taxpayer morale and perception of fairness and trust by
rewarding evaders; (i) increased evasion if VDPs are repeated frequently; this mightbe so evenifonlyin
expectation, reflecting the classic time inconsistency problem (governments cannot credibly committo offering
a VDP only once); (iii) reduced revenue from penalties compared to detecting fraudulentevaders. The paper
also notesthat the effectiveness of VDPs depend on legal and administrative design, including in relation to

anti-money laundering and the combating financing of terrorism.

Even though VDPs are ubiquitousin practice, theoretical guidance on which to build policy prescriptions is
scarce. Amid a changing global landscape of AEOl and fast-movingdigitalization, however, this leaves
importantpolicy questions unaddressed by any formalized, consistenteconomic analysis. For instance, what
conditions determine whether a VDP/TAP is desirable and effective? How do AEOI and digitalization affect this
assessment? Whatshould be the terms of a VDP if detection probabilities increase? How should the

introduction of a VDP/TAP affectthe enforcementeffortto fighttax evasion?

A handful of studies from the early 1990s provide some butlimited guidance to these questions. Forinstance,
one importantfinding, emphasized by Malik and Schwab (1991), isthat VDPs do not affect compliance directly.
Intuitively, all else equal, a VDP will offer no benefitto evaders compared to full compliance, a choice that
wasn’toptimal forevadersin the firstplace. To make a VDP effective ininducing evaders to come clean on
their taxes, there mustbe a shock in either their circumstances orin policies. Afew studies have explored such
shocks. For example, Andreoni (1990) develops a model with shocks in future consumption. This makes a
permanent VDP potentially effective for tax evaders as the possibility to come clean in the future reduces
uncertainty aboutfuture penalties. Indeed, evaders who are confronted with a negative consumption shock can
choose to optinto the VDP to reduce the chance of being caughtcheating. In Malikand Schwab (1991), there
is ex-ante uncertainty because agents initially underestimate the disutility associated with evasion. As they
discoverthat these costs are higherthan anticipated, a TAP offers an opportunity to come clean. Stella (1991)

explorestheintroduction of atemporary TAP. The paper shows this mightbe effective if itcomes along with an



announcementof increased future enforcement effort (which is sometimes deliberately designed in actual VDP
reform packages). However, as tax administrations cannot credibly committo doing so and will rather have an
incentive to exaggerate their future efforts, they find that TAPs will typically fail to have any impacton tax
compliance.

In a more recentpaper, Langenmeyr (2017) studies the impactof a fully anticipated VDP in a model with
uncertainty aboutfuture detection probabilities. This uncertainty renders an option value to tax evasion, since
agents can choose to come clean in case the detection probability turns outto be high. However, this also
meansthata VDP encourages otherwise complianttaxpayers to evade since they mightal so benefitfrom the
VDP. Therefore, the VDP mightnotbe optimal forthe government. However, the VDP mightbecome attractive
if the detection of evadersis associated with significantly higher administrative costs for the government
compared to voluntary disclosures. She provides evidence, based on a German survey among tax inspectors,

that this is indeed plausible.

This paper contributesto the literature on VDPs in fourimportant ways.” First, the shockin our model thatgives
rise to the incentive to utilize the VDP relatesto an exogenousincrease in the efficiency of enforcement, which
subsequently raises the probability of detection. This shock is particularly interesting atthe currentjuncture, as
AEOI and new digital technologies are being implemented by countries. The shockin enforcement efficiency
mightalso provide a plausible case underwhichgovernments could credibly committo offeraone-time
temporary VDP, withoutthe temptation of repetition.

Second, the paper analyzes both unanticipated and anticipated VDPs in a single framework,8 while previous
studies are confined to an analysis of either of the two. In our model, agents live fortwo periods. In the first
period, they choose between evasion and compliance based on individual tax morale (guiltfrom evasion) and a
given probability of detection. In the second period, a shock occursin the detection probability and the
governmentcan considerintroducing a VDP to induce some previous tax evadersto come clean. If this is
unanticipated, a revenue-maximizing governmentwill find itoptimal to introduce a VDP with a low or even
negative penalty. However, if agents foresee the increased detection probability and the availability of a VDP in
the second stage, some otherwise complianttaxpayers will startevading taxin the firstperiod. This rendersa
VDP less attractive to the governmentand impacts the optimal design. In fact, the optimal VDP mightbe such
that no individuals optin. Only when we introduce a negative externality from tax evasion (reflecting, for
instance, adverse effects on overall tax morale or high cost of litigation from caughtevaders), an anticipated
VDP can become both optimal and incentive compatible if the VDP reduces average evasion.

" The rest of the paper refers to voluntary disclosure programs but also applies to tax amnesties.

8 We focus on the distinction between anticipated and unanticipated VDPs. This is not the same as permanent and one-off VDPs.
While the formerwould clearly be anticipated, one-off VDPs (or their precise terms) might be unanticipated. However, some
anticipation might occur if the one-off VDP is deemed attractive forthe government to impose orif VDPs are repeated frequently.



As a third contribution, the paper explores the relationship between an optimally designed VDP and optimal
enforcementeffortby the tax administration.? Previous studies have generally assumed that VDPs come along
with increased enforcementeffortand thus pictured these programs as strategic complements to tax
enforcement. However, thisis not necessarily the optimal response. By incentivizing voluntary disclosure of tax
evaders, VDPs may also reduce the marginal return to enforcementactivity and allow the governmentto save
on its administrative effort. Indeed, we find that, if the governmentuses alower penalty in the VDP to
encourage tax evadersto come clean, optimal detection efforts will also decrease (thus capitalizing part of the

exogenous efficiency improvementin detection).

A final contribution of the paperisthat it presents simulations based on parameters from existing tax systems
and plausible enforcement probabilities. These numerical results provide further intuition and policy guidance
on the use and design of VDPs.

The rest of this paperis organized as follows. The nextsection develops the basic model of offshore tax
evasion as a discrete choice and derives optimal enforcement. Then, we extend the basic model to two
periods, with the introduction of a VDP in the second stage. First, we assume thatthe VDP is unanticipated by
individuals and derive the optimal VDP penalty in the presence of a shockin detection probabilities, aswell as
the optimal enforcement effort. Subsequently, we do the same fora VDP that is anticipated and where

individuals can adjusttheir behavior priorto its introduction. The final section concludes.

° For more about optimal tax administration, see Keen and Slemrod (2017).



Il. Basic Model

We develop a simple model for a continuum of wealthy individuals, each holding the same stock of offshore
assets that yields a periodicreturn y, which is taxable in the residence country ata tax rate 7. Individuals are
risk-neutral and take a discrete decision asto whether they evade the tax or reportincome to the government
and pay tax. This choice depends on their heterogeneous guiltlevel and the policy parameters setby the
government, such as the tax rate, penaltiesin case of detected evasion and the enforcementeffortthat steers
the probability of detection. Optimalpolicy is subsequently derived by maximizing governmentrevenue, net of
enforcementcosts.

A. Tax Evasion
Risk neutral individuals take a discrete decision whether to evade taxes or not. If compliant, they receive netof

tax capitalincome (1 — )y, which is also their utility:
u=1-1)y 1)

If they do not reporttheir income, evasion is detected with probability p and individuals caught concealing
assets paya fine ¢ > 1timesthe tax due. With probability (1 — p), evasionis not detected. However, utility
from concealedincomeisonly (1 — g,)y, where g, isa guiltparameter thatdiffers between individuals.

Individual i’s expected utility from evasionis thus equal to:%°

uf(p) =[1-pro—(1-pgly )

% Langenmeyer (2017) discusses the case of risk-averse agents. Expressions become more complicated in that case, but key
results with respect to the VDP effects carry overin hermodel — asis the case in ours (available on request). In contrast to
Langenmeyer, guiltin our model reduces taxpayer's utility only if evasion is not detected. The model’s predictions remain
qualitatively unchanged if guilt reduces utility independently from the tax administration’s detection success.



Figure 1. Utility from Evasion Versus Compliance
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Hence, utility from evasion is a decreasing function of guilt, which we assume is distributed uniformly over the
unitinterval (which normalizes populationsize to unity). As utility from compliance is constantacross
individuals, there exists (at most) one level of guilt, denoted by g, at which individuals are indifferentbetween
compliance and evasion. Thisis illustrated in Figure 1, which shows utility associated with the two options as a
function of the individual guilt parameter, g;. In case of full tax compliance, utility isindependent of guiltand
hence represented by the horizontal line in the graph. Expected utility in case of evasionis a declining function
of the guiltparameter. The intersection of the two lines reflects the threshold level g. Wealthy individuals with
lower guiltlevels prefer evasion, while those with a guiltabove the threshold prefer voluntary compliance. The
steady state threshold, given by

1—pe )
1-p

Jp) =1

is a decreasing function of the detection probability and the penalty. If the governmentimposes no penalty in
case of detected evasion (¢ = 1), only taxpayers for whom the non-pecuniary guiltexceeds the tax rate (g; > 1)
will truthfully reporttheirincome. The tax rate t thus provides a natural upperbound for g. For ¢ > 1, the
threshold will be lower. For instance, if we assume ¢ = 3,7 = 0.3 andp = 0.1, we obtain g = 0.23. The uniform
distribution of guiltover the unit interval implies that g reflects the share of evadersin the population and

(1 — @) is the share of complianttaxpayers.'* Hence, in the numerical example 23 percentof individuals

choose evasion.

! Both types of taxpayers exist only if p < i. If p exceeds this level, there will be no evaders. Forexample, if ¢ =3 (i.e., a fine of
200 percent, which should be interpreted as includingthe expected cost of prosecution), p must be smallerthan 0.33.



B. Optimal Tax Administration
Revenue in the steady state derives from two sources: ashare (1 — g) of taxpayers pays 7y while ashare g

contributes ¢ty with a probablity of p. We assume the governmentmaximizes revenue collection from offshore

accounts net of administrative costs C (p, §) by choosing an optimaldetection probability:*2
maxR = [(1-g) + gpg — C(p. 9]ty 4)

Administrative costs are given by

2 ) 5
Cclp.a) =§p2 +ag ®)

where @ = 0 and A > 0 are non-negative parameters. The firstterm of the cost function captures the simple
insightthat implementing a higher detection probability p requires anincrease in resources spenton
enforcementactivity. We assume thatthis relationship between costs and detection is convex, so that
additional resources deployed towards detection come with a diminishing marginal return. The parameter A

represents the administration’s enforcement (in)efficiency in detecting tax evaders.

The second term captures a negative externality from tax evasion, measured by the parameter a. It suggests
that enforcementcostsincrease in the share of tax evaders, g. This can have alternative interpretations: One is
that the cost of collecting tax from detected evadersis higher than for taxpayers who voluntarily comply, for
instance due to litigation costs. Anotherinterpretation is that, as taxpayers are conditionally cooperative
(Fischbacher and others, 2001), public coffers suffer from the presence of evaders indirectly through itsimpact
on overall taxmorale (including through evasion of other taxes). As will become clear later, itis this negative
externality from evasion thatcan render VDPs optimal.

The first-order condition**for an optimal detection probability reads

2g(p)

_dc(p,g) (6)
ap B

[1 -po] p

gp)e —

Expression (6) equatesthe marginal revenue of arise in p onthe left-hand side to the marginal cost of
enforcementto increase p on the right-hand side. The first term on the leftmeasures the directrevenue

increase from detecting evasion of non-complianttaxpayers, of which there is a share g, at a rate that includes

2 In contrast, we treat the penalty in case of detectionas an exogenous parameterthat is determined by the wider prevailing legal
framework. Revenue maximization is a reasonable approximation of welfare maximization if society assigns a low weight to the
utility of wealthy individuals with offshore accounts.

(e-D

 The second-order condition, given by —Zm(w + fp) — A <0, is satisfied for all parameter values.



the full penalty on evaders. The second term on the leftcaptures a deterrence effect: some evaders will startto
complyin response to a marginalincrease in the detection probability, an effectthatis measured byg—‘j =

—7(¢-1)

D < 0. Accounting forthe expected penalty previous evaders will cease to pay, the marginal revenue

raised from such taxpayersis 1 —p¢.

C. Improvement in Detection Efficiency
The optimal detection probability increases in detection efficiency. To see this, implicitly differentiate equation

(6) with respectto A and use the definitions of g and € from equations (3) and (5), which implies

dp” p’
——= >0
ER) (p—1) a (7
A+2 a—p) (<p+1 —p)

Accordingly, there is a positive association between the efficiency of enforcement (measured by a lower 1) and

the optimal probability of detection (p*). Yet, the optimal detection probability rises less than proportional in A:

defining the elasticity of the optimal detection probability as ¢ = _%:_*’ itfollowsthat0 < e < 1.

To explore the implications of a higher detection efficiency on the administrative effortby the government, we
totally differentiate C(p, §) to get

dc(p’.g) _ (1 ,, Te—Dpe 8
i _<E_) te a1

The firstterm on the right-hand side of (8) shows thatan improvementin enforcement efficiency (d4 < 0) has
two opposing effects on the optimal budget of the revenue administration. On the one hand, it directly reduces

the cost of existing enforcement efforts so thatthe administrative budget can be reduced. This effectis equal to
— %pz. On the otherhand, a lower 4 induces the governmentto increase the detection probability, which
increases enforcement costs (an effectthatis measured by ep?). On balance, the administrative budgetwill
increase because of improved enforcement efficiency if € > %; otherwise, the tax administration budgetwill

shrink. The second term on the right-hand side of (8) modifies this effectthrough the negative impactof a

higher detection probability on the share of tax evaders, which reduces enforcementcosts through a.

D. Simulations
For a range of parameter values, Table 1 shows numerical values of the optimal detection probability (p*), the

equilibrium share of tax evaders (g), the elasticity , governmentnetrevenue in percentof potential revenue



R . C . . .
(E)' and total enforcement costin percentof revenue %y The simulationsassume ataxrate T = 0.3, negative

externalities of evasion costing « = {0.2,0.4},a penalty ¢ = {2%, 4} and a detection efficiency 1 = {15,30}.

Table 1 showsthat the optimal detection probability rises in the efficiency of detection (decreasesin 1), butless

than proportional as we know from (7) and from the column showing that € is smaller than one. For instance,
fore = 2% and a = 0.2, the probability of detection rises less than twofold from 4.1 percentto 7.9 percentif 1

dropsfrom 30to 15. The optimal probability also increases in the penalty for evaders and in the indirect
enforcementcostof evasion. The associated share of tax evadersranges between 17.8 percentif the fine,
enforcementefficiency and indirect cost of evasion are high,and 28.1 percentwhen they are all low. Revenue
net of enforcementcostis 76.6 percentof potential gross revenue if the fine is high and directand indirect
enforcementcosts are low; revenue decreasesto 61.1 percentif the fine islow and enforcement costs are

high. Enforcementcosts range between 12.3 and 24.9 percentof tax revenue.

Table 1. Optimal Detection Probability and Share of Tax Evaders in Steady State

Parameters Outcomes
A @ foi p* £ J E @
Ty R
15 2.5 0.2 0.08 0.91 0.26 0.69 0.14
30 2.5 0.2 0.04 0.96 0.28 0.67 0.12
15 4 0.2 0.11 0.68 0.19 0.77 0.17
30 4 0.2 0.06 0.83 0.24 0.71 0.15
15 2.5 0.4 0.09 0.92 0.26 0.64 0.25
30 2.5 0.4 0.04 0.96 0.28 0.61 0.23
15 4 0.4 0.12 0.69 0.18 0.73 0.24
30 4 0.4 0.07 0.84 0.23 0.67 0.25

Note: Solution for p*using equation (6) with T = 0.3.



lll. Unanticipated Voluntary Disclosure Program

We now expand the basic model to a two-period setting to analyze the introduction of a VDP in period 2. We
firstconsider an unanticipated VDP, whereby taxpayers do notforesee the availability of a VDP in the second
period when deciding to evade taxes in the first period. Behavior in the first period is therefore given by the
steady state equilibrium derived in the previous section. In the second period, the governmentintroduces a
VDP that allows first-period evaders to come clean atareduced penalty v < ¢. In a real-world setting, this
unanticipated VDP case can guide the policy choice of a one-off unannounced VDP. For analytical
convenience,we assume thatauditoutcomes in the firstperiod do not affecteligibility of VDP participation.
Hence, if taxpayers evaded taxin the firstperiod, they may still participate in the VDP in the second period,
irrespective of whetherthey were caughtevading or not.** Appendix I relaxes this assumption by restricting

VDPs only to evaders who were notcaughtin the firstperiod.

A. Tax Evasion and VDP Participation

Figure 2 illustrates the utility space in period 2 as a function of the guiltparameter, g;,assuming a constant
detection probability over time (p, = p, = p). As in Figure 1, the horizontal line with intercept (1 — 7) is utility
from compliance. The downward sloping line is utility from evasion. Individuals with guiltbelow gevade taxes
in period 2, while those with g; between g and 1 comply (astheydo in period 1).

Figure 2. Utility in period 2if p,=p,=p

1-=p,er
uvdp
1—1v \
1—-71 i
! i
0 9 g(p1) 1

Now, suppose the governmentintroduces a VDP in period 2. Utility from entering the VDP is represented by
the horizontal line with intercept (1 — 7v), reflecting the VDP penalty v. Previous evaders would be willing to

 All decisions are taken ex-ante based on expectations and actual outcomes ex post do notaffect behavior in our model.



enterthe VDP if utility in the program exceeded thatof continued evasion. As taxpayers with guiltbelow g
preferred evasion over compliancein the first period, utility in the VDP needs to exceed that of compliancei.e.,
(1—=v1) > (1 —1), whichcanonlyhappenif v < 1. Hence, the VDP effectively induces taxpayersto come
cleanonlyif it provides a discountrelative to the standard tax regime for complianttaxpayers —reminiscentto

the extensive amnesty referred to in the introduction.

In what follows, we say a VDP is incentive compatible if some individuals find itattractive to enter the program.
To characterize this condition, we define g, as the guiltlevel for which utility from entering the VDP, measured
by u”% = (1 — vr)y, equals the expected utility from continued evasionin the second period, measured by
uf(p,) =[1—p,t¢ — (1 — p,)g;ly. Solving for the guilt parameter gives:

(v —p,9) 9)
e

Where the subscript! indicates thatthe guiltparameteris a lower bound. Individuals with a guiltparameter

below this threshold still choose to evade.

Definition: An unanticipated VDP is incentive compatible onlyif g, < g(p,), where g(p,) is given by equation (3)

withp = p, and g, is defined in equation (9).

Incentive compatibility requires thatthe mass of first-period evaders entering the VDP, measured by g(p,) —
g,(p,), ispositive. It is a function of the detection probabilities in both periods and the effective penalty in the
VDP. The condition forincentive compatibility can also be expressed in terms of the VDP penalty by using
equations (3) and (9):

- -1 10
<1+ (p, —p)(0 ) = yresu (10)
1-p,

Where we denote v"*-* the reservation penalty for the unanticipated VDP, defined as the maximum VDP

penalty that still renders the program incentive incompatible.

Equation (10) showsthat when the detection probability remains constantbetween periods (p, = p,),a VDP
would only attract participants if the program penalty is smallerthan one — the reservation penalty in this case
(as alsoiillustrated in Figure 2). Conversely, when the detection probability increases, incentive compatible
VDPs will existwith v™*-* > 1. Figure 3 illustrates the utility space for such a scenario. Relative to a constant
detection probability, utility from evasion is now lower and more sensitive to changes in taxpayer-specific guilt,
reflected by the steeper declining slope. Even though utility in the VDP is lower than utility from compliance, the
program will attract previous evaders with guiltlevels between g, and g, as the higher detection probability

renders continued evasion a less attractive option for them.



Figure 3. Utility in Period 2 if p, > p,
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B. Optimal Policy Under Constant Detection Efficiency

The governmentmaximizes revenue with respectto enforcementeffortin period 2 and the VDP penalty. The
VDP penalty can be interpreted as an instrumentto set a distinct (and optimal) effective tax rate, vt, fora
subsetof taxpayersin the second period (while the general tax rate is fixed). In what follows, we firstassume
that the efficiency of detection remains unchanged between the firstand second period. Subsequently, we
examine the optimal policy response to an increasing efficiency of detection, represented by adropin Ain

period 2.

Second-period revenue derives fromthree sources: (i) a share 1 — g(p,) of individuals is compliantin period 2
and pays taxes honestly; (ii) a fraction g(p,) — g, of period-1 evaders enters the VDP in period 2 and pay an
effective tax rate of tv; (iii) a fraction g, of individuals continue to evade tax in period 2 and pay an expected

penalty of ptp,. Revenue net of administrative costs in the second period thus reads as:

R,=[1-g() +[g) —glv+ep,g, —Clp, gDty (11)

The first-order condition with respectto p, determines the optimal detection probability and is given by:

99, _ dC(p,,g,) (12)
gz‘P_a_[V_pz(P] =

D2 dp,

It resemblesthe first-order condition of the basic model in (6) (and thus optimal enforcementin period 1) with

two differences: (i) the net revenue effectfrom reducing evasionis now v — p,¢ (ratherthan 1 — p,¢) due to the



VDP penalty; and (ii) the share of evadersis g, (ratherthan g). Equation (12) also impliesthat, if the VDP

penalty equals one, the optimal detection probability remains unchanged betweenthe firstand second period. 1
The firstorder condition for the optimal VDP penalty reads as:

0 B
[9(p) — 9] ot (v = py) = a2 (13)

It requires thatthe additional revenue from a higher VDP penalty, on the left-hand side, is equated to additional
enforcementcosts, on the right. The additional revenue depends firston the share of VDP adopters who will
paythe VDP fine, captured by g(p,) — g,; and second, on the decline in the number of VDP adopters if the
VDP penalty israised, which causes a netrevenue loss of v — ¢p,. Indirectenforcementcosts, measured by «,
are also associated with a marginal reduction in the number of VDP adopters, increasing the pool of second-

period evaders.

20

Using the definition of the lower bound guiltthreshold (equation (9)) and =

= #, the first-order condition in
P2

(13) can be rewritten as

ar (14)
1-p,

17 _
9= 590~

Hence, inthe absence of negative externalities from evasion (¢ = 0), the optimal VDP is characterized by a
very simple rule, namely, thatthe penalty should be setsuch that the share of tax evadersin period 2 will be
exactly half the share of tax evadersin period 1. This rule is independentfrom the probability of detection in
either of the two periods and the implied VDPs are incentive compatible as g, < g(p,) holdsin all cases. When
evasion imposes additional external costs (a > 0), equation (14) shows that the optimal share of evadersis

only furtherreduced.

Using the definitionsfor g and g, in (3) and (9) and rearranging terms, we can rewrite (14) also as an explicit

expression for the optimal VDP fine

1 - -1 1 15
v*:E 1+(p2 1p1)gp )+p2(p_a =_[vres,u +p2(p_a] ( )
P

N

' This follows from noting that g, = g(p,) whenv = 1.



Hence,v" is half the reservation penalty with two further adjustments: (i) there is an upward effectthatdepends
on the expected penalty paid by continued evadersin period 2 (p,¢); and (ii) there is a negative effectthat

depends on the external cost of evasion (a).%®

To explore the relationship betweenthe optimal detection probability and the optimal VDP penalty, we rewrite

the first-order condition (12) by substituting z—‘zl =— % andrearrange terms as:
2 —P2 —P2

Y-V 16
Gpy P2 =0 oo

. _ Q—v ]
period 2 —
) _gl[l_p2+<p + at
Implicitly differentiatingequation (16) with respectto v yields an expression forthe change in the optimal

detection probabilityin response to the VDP penalty: ¥

apz q)lz;eriod 2 (17)
ov == (Dperiodz >0,
D2

Hence, in addressing tax evasion, the governmentfaces a trade-offbetween the carrotand the stick, i.e., the
carrot of a generous VDP penalty thatmay induce many previous evaders to come clean atrelatively attractive
terms; and the stick of tougher enforcementefforts, which increase the probability of detection in case of
continued evasion. Indeed, equation (17) suggeststhata high VDP penalty will make itattractive for the
governmentto rely on a higher detection probability to induce evaders to come clean and pay the higher fines.
Conversely, alow VDP penalty will by itself attract a larger share of previous tax evaders so that enforcement
efforts can be scaled back, and governmentcan save on administrative costs.

If the detection efficiency remains unchanged, itis optimal for the governmentto set a negative penaltyin the
VDP scheme,i.e., previous tax evaders who come clean face a lower effective tax burden than compliant
taxpayers. In response to the low VDP penalty, the governmentwill find itoptimal to also reduce the detection
probability and thus save on administrative costs. To see this, substitute equation (14) into equation (16) to
reflectthe optimal joint policy mixin period 2 and compare with equation (6) for the optimal detection probability

in period 1. Assuming a = 0, these two equationsimply the following: p, <p, & i T_—:*+(p] <
2 —P2

'® The revenue maximizing VDP penalty in (15) is most likely smaller than one, unless the detection probability rises sufficiently (as
explored below). Hence, the government may find it attractive to use an extensive amnesty where itimposes a lowertax burden on
previous evaders than on compliant taxpayers. Intuitively, as government restricts the VDP to previous tax evaders without
extending it to previously compliant taxpayers, its revenue maximizing strategy is to offer a reduced effective tax rate (through a
negative penalty rate in the VDP) to attract more evaders to come clean.

. period 2 _ _
" Where the inequality follows from noting that d5¢7d 2 = MT = %((P —v—a) <0 ifequation (12) characterizes a
ad)periodz Z‘t((p —v—;)

- o 0 follows as a result.
-p2

maximum and @®pericdz —



Ai [% + (p] . Togetherwith the optimal penalty in (15), this impliesthat p, < p, if the detection efficiencyis
1 —P1

unchanged (4, = 1,).18

Note, however, thata lower effective tax rate for previous evaders than for complianttaxpayers might notbe
possible for moral and political reasons. If the governmentrestricts the VDP scheme to those wherev > 1, our
resultsimply thatit will be optimal to set v = 1. In that case, the optimal detection probability in period 2 will
remain unchanged relative to the first period and equation (10) implies thatthe VDP scheme is just at its
reservation point. The restricted optimal policy (v = 1)therefore resembles the steady state in period 1 where
the VDP is simply an allowance for previous evadersto come clean atthe same tax terms as all-time

compliers.

C. Optimal Policy Under Increasing Detection Efficiency
We next explore the optimal policy response when the efficiency of detection in the second period increases
relative to the firstperiod. Implicitly differentiating equations (13) and (16) with respectto 4 givesthe marginal

response inthe two policy parameters

v 1Je—1 dp, (18.2)
R —— + o=
01, 2l1-p, oA,

ov” (18.b)

. 0p :

period 2 2 q)pe‘rlod 2 _ =0
moogn, T v g, P

Equation (18.a) shows that the change in the optimal VDP penalty in response to a higher detection efficiency

hasthe same sign as the change in the second-periodenforcementeffort. Indeed, if the probability of detection
increases, so will the optimal penalty underthe VDP scheme, as a way to raise revenue.

If the VDP penalty were fixed, equation (18.b) implies thatthe response in the optimal detection probability to a

marginal increase in detection efficiency is given by . Pz

period 2
b2

the VDP penalty can be modified as partof the re-optimization (and if itis not constrained by any lower bound,

> 0, resembling the response in the steady state. If

suchas v > 1), we see that the impacton the detection probability is even exacerbated (see Appendix II):

_0p, _ —P; P2, (19)
ar B riod 2 1 P — 1 eriod 2 q)periodz
o opret gl el ol :

v* 1[1-p1o a
o 2p-t[ime_
2 ¢ ® 2L1-p1 1-p2

8 To see this, note from (16) that e- ] Setting a = 0 and substtuting in equation (17), we obtain ¢ —

1-p
20mo) o 4 2L \which is obviously satisfied.
4 1-p1 1-p1




In other words, the availability of a VDP increases the sensitivity of enforcement efforts to changes in detection
efficiency.

Even though the detection probability and the optimal penalty increase in response to efficiency shocks, the
optimal VDP fine may remain belowunity. For an optimal unanticipated VDP to have a positive penalty —or, at
least, notto reduce the effective tax rate below thatof all-time compliers —there needs to be a sufficiently large
increase in the detection efficiency. From the definition of the optimal penalty (equation 15), we see thatv* > 1

requiresthat

l-pp+a (20)
P, plzﬁ.
1-p, ¢

whichis largerif a is large and ¢ and p, are small. Forexample, the required increase in the detection
probability is 9 percentage pointsif ¢ = 4,p, = 0.2anda = 0.5, i.e., the probability of detection wouldneed to
increase from 20to 29 percent. If ¢ = 2.5, p, = 0.1 and a = 1, it would have to increase by 42 percentage

points,i.e., from 10to 52 percent.

If condition (20) does nothold and we restrict v* > 1, the governmentcannotimplementits optimal revenue
maximizing VDP. However, the government might still find itattractive to introduce a VDP at the constraintv =

1. Appendix lll shows that thisindeed unambiguously raises revenue.

D. Simulations

Table 2 presents numerical simulations for the optimal policy in period 2 under the same parameter
configurations asin Table 1. For A,, we assume avalue of 3. This implies areduction by 90 percentif A, = 30
and by 80 percentif A, = 15.

The improved detection efficiency in period 2 unambiguously increases the detection probability, reduces the
number of tax evaders, and raises revenue; it reduces administrative costs in mostcases. The optimal effective
penalty underthe VDP scheme in period 2 rangesfrom 0.65t0 1.39, i.e., the optimal effective tax paid by

previous evaders can be either higher orlower than the effective tax for all-time compliers.?®

The increase in the detection probability depends on whether the detection efficiency increases moderately
(A, = 15) or extensively (A, = 30). If detectionismore costlyin period 1, the optimal detection probability is
initially lower and the share of evaders higher. In that case, the governmentfindsitoptimal in period 2 to boost

enforcementeffortby alot to raise the detection probability. This allows for a relatively higher VDP penalty. In

¥ Appendix I1l shows optimal detection efforts if the penalty is restricted to be non-negative.



comparison, if detection efficiency increases more moderately, the detection probability rises lessin period 2.
Instead, the governmentrelies on alower VDP penalty to induce evadersto come clean. In other words, i f
improvements in detection efficiency are modest, the governmentwill combine a more generous carrot of alow
VDP penalty with a more modeststick of alow detection effortto address evasion in period 2, relative to the

case of alargerincrease in detection efficiency.

Table 2. Optimal Unanticipated VPD and Enforcement Under Alternative Parameters

Parameters Outcomes

Unconstrained v*

. R, R, City C,ty

A A : > 7] —
1 2 ¢ o P1 () v g g(2) Ty Ty R, R,

15 3 2.5 0.2 0.08 020 0.75 0.26 009 069 0.83 0.14 0.09
30 3 2.5 0.2 0.04 021 0.8 0.28 0.10 0.67 0.83 0.12 0.11
15 3 4 0.2 0.11 025 112 0.19 006 077 091 0.17 0.11
30 3 4 0.2 0.06 030 139 024 008 071 093 0.15 0.17
15 3 2.5 0.4 0.09 020 065 0.26 005 064 082 0.25 0.10
30 3 2.5 0.4 0.04 022 0.71 028 006 061 081 0.23 0.12
15 3 4 0.4 0.12 0.24 097 018 001 073 091 0.24 0.10

30 3 4 04 007 030 1.28 0.23 003 067 091 0.25 0.16

Note: Solution for p, using equation (16) and for v*expression (15), with T = 0.3.



IV. Anticipated Voluntary Disclosure Program

A concern with the unanticipated VDP is that it mightnotbe realistic to assume thatrational individuals do not
foresee itsintroduction. Indeed, sometimes a VDP is a permanentfeature of a country’s policy framework so
thatit will clearly be foreseen to stay. Moreover, if a governmenthas a history of using unannounced temporary
VDPs, individuals may expectsuch a policy will be implemented in the future. But even if there is no such
history, individuals may nevertheless anticipate thatthe governmentwill introduce a VDP if itis known that
such a policy will maximize governmentrevenue. This section therefore considers the case where individuals
anticipate the government’s policiesin period 2, i.e., both the VDP introduction and the increased detection
efficiency. Individuals can adjusttheir behavior in the first period to accountfor the possibility of later entering
the VDP. In turn, the government can take these anticipation effects into accountwhen deciding aboutits
policies.?°

A. Tax Evasion and VDP Participation
Suppose individuals foresee in period 1 both the probability of detection in period 2 and the introduction of a

VDP. Taxpayers will then have three options during the two periods: (i) they comply with the tax in both periods
and enjoy (twice) net of tax income (U°); (i) they evade the tax in both periods, with expected utility (U?)
depending onthe detection probabilities in the two periods and the individual guilt parameter; (iii) they evade
the tax in the first period, where evasion is detected with probability p,, and enter the VDP in the second period
(U”?), where the detection probability is p,. Ignoring discounting between periods, utility from these three
optionsis given by, respectively,?

U¢=2u’ (21.a)
Uf (pyp2) = 2u{(P) (21.b)
U ®(p,) = ui(p,) + (1 =)y (21.0)

wherep = %(p1 + p,) is the average detection probability across the two periods. Note that if the government

decidesnotto introduce a VDP, equation (21.c) is not feasible and the optimal choice between evasion and
compliance isdetermined by (21.a) and (21.b) alone. Thistakes us back to the model of the steady state
above, but with p = p. Hence, individuals foresee the future change in the detection probability and determine

® Appendix V extends our two-petiod model to a T-period setup, whereby the VDP in period 2 is followed by T-2 periods in which
those who optin forthe VDP are treated as fully compliant taxpayers in subsequent years. The conditions for incentive compatibility
and optimality change slightly and the specific choice of period 2 parameters becomes less important as the horizon expands (and
in the absence of discounting).

? Utility from evading in both periodsis U¢ = (1 — pypt— (1 — pg) + (1 — p,ot— (1 — p,) gy, which can be rewritten as 2 —
ot(p1+ p) — 9:(2 —p1— p2) = 2uf(P). This assumes that evaders who get caught in period 1 can chooseto evade againin period
2. Ifthis optionis ruled out, e.g., as the detectionin period 1 makes it harderto conceal income in period 2, expressions are slightly
modified, as shown in Appendix |I. The same applies to evaders who are caughtin period 1 and who chooseto optin the VDP in

period 2 — for which Appendix | also looks at the case of excluding this as an option.



theirbehaviorin both periods on the basis of the average probability. Thisis because there is no opportunity for
them to switch and come clean on their taxes in period 2. This differs from the model without anticipation

effects, where the choice in period 1 is determined only by p,.

Figure 4 illustrates the utility associated with the three options. Building on Figure 1, the horizontal line
represents utility under full tax compliancein both periods, while expected utility in case of evasionin both
periodsisthe steeply declining line. In case of evasionin period 1 and entering the VDP in period 2, utilityis
alsorepresented by a decreasing function of guilt. However, the slope is less steep than under full evasion
since entering the VDP in the second period relieves taxpayers from the moral costassociated with guilt. In
Figure 4, the curve of the VDP option intersects with both the utility under full evasion and utility under full
compliance, reflecting guiltlevels atwhich individuals are indifferentbetween the VDP option and either of
these alternatives.

Figure 4. Payoffs from Entering an Anticipated VDP
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More formally, we firstdefine g, as the guiltlevel for which utility from entering the VDP equals the utility from

evasion in both periods: U*®(p,) = U (p,,p,). Solving for the guiltparameter gives:

_t(v—p,0) (22)
o1 )

which is the same as (9). As shown in Figure 4, individuals with a guilt parameter below this threshold will

evade in both periods.?

Z Thisiis the case illustrated in Figure 4 but does not necessarily hold for all parameters. Forinstance, if the penalty underthe VDP
is sufficiently high, the two curves intersect beyond g, in which case some taxpayers below g; would prefer compliance over evasion.



Second, we define g, asthe guiltlevel for which utility from entering the VDP equals the utility from full tax

compliance in both periods: U"®(p,) = U°. Solving for the guiltparameter suggests that this second threshold
is given by:

_tlp—p.p) (23)

h=

where p = 2 — v. As shown in Figure 4, taxpayers with guiltlevels exceeding g, will enjoy the highestutility
when they fully comply with the tax in both periods. For guiltlevels between g, and g,, they will enjoy the
highestutility if they evade in period 1 and enter the VDP in period 2.

Individuals who optfor the VDP thus consistof two groups. The firstgroup are individuals with guiltlevels
between g, and g(p): they would have chosen to evade tax in the absence of a VDP, butthe VDP induces
them to come clean inthe second period. Thisis generally the group that VDPs aim to target. The second
group consists of individuals with guiltlevels between g(p) and g,,: they would have chosen to comply in period
1 ifthere were no VDP but are induced to evade tax in anticipation of the VDP in the second period. The VDP
thus generatesincreased tax evasion in period 1, which is an unintended effect of the VDP. The dividing line
among the VDP opt-ins between previous period 2 evaders and previous period 1 compliersis guiltlevel g(p),

at which individuals would be indifferent between evasion and compliance in the absence of a VDP.

As before, the anticipated VDP is said to be incentive compatible if atleastsome individuals will optinto the
program.

Definition: An anticipated VDP isincentive compatible ifonlyif g, < g,,, where the threshold guiltlevels are

definedin (22) and (23) respectively.
Using (22) and (23), we show that thisinequality is satisfied when:

1(p,—p,) res.a (24)
v < 1+ETﬁ(q)—1)—v

Where we call v™*-* the reservation penalty in case of the anticipated VDP, defined as the maximum level of
the VDP penalty thatis incentive compatible.® Condition (24) shows that, if the detection probability remains

constantover time (p, = p,), the reservation penalty equals one (v"*-* = 1), as with the unanticipated VDP.

Hence, there will be no VDP with a positive penalty thatcan induce individuals to come clean.?*If the detection

# Note also that v™*5-% < v™-%, i.e., the condition for a VDP with v > 1 to be incentive compatible is less stringent if it is
unanticipated compared to the case of anticipation.

* Of course, a VDP with v < 1 can be incentive compatible (as in the previous section).



probability increases between period 1 and period 2, condition (24) shows thata VDP with a positive penalty
can be incentive compatible (v"*-* > 1). Hence, rising probabilities are a necessary condition fora VDP with a
positive penalty to be effective in encouraging evadersto come clean. The feasible penalty rate underthe VDP
cannotexceed the reservation penalty in (24). For example,if ¢ = 3,p, = 0.2and p, = 0.1, we obtain v"*-* =
1.11, i.e., with a doubling of the probability of detection, the maximum penalty und erwhicha VDP can be

incentive compatible is only 11 percent.

B. Optimal VDP
Next, we explore whethera VDP will be optimal for the governmentin maximizing its revenue. Government

revenue collected over the two periods, net of collection costs, is equal to:

R=[2(1-g,)+ (g, —g)v+ 019y +p.9)0 — C(p1,91) — C(p,, g)lty (25)

The firstterm on the right-hand side of (25) reflects the fraction (1 — g,,) of individuals who voluntarily comply in
both periods and pay twice the full tax 7y. The second term in (25) measures the fraction (g, — g,)in period 2
of previous evaders who enterthe VDP and pay the effective tax tvy. The third term in (25) capturesthe
penalties from detected tax evaders in both periods, paying effectively gty:in period 1, this appliesto the
remainingshare g, of evaderswho are detected with probability of p,; in period 2, a fraction g, continuesto

evade and is detected with probability p,.

The government maximizes netrevenue by choosing the penalty in the VDP (v) and the detection probabilities

in both periods (p, and p,). The firstorder condition for the optimal penalty in the VDP is given by:

99y, 99, _ 99, , 94, (26)
(gh gl) v (p gopl) v (V (pp2) - a[ v + av]

A marginalincrease inthe VDP penalty has two effects on governmentrevenue. First, it directly increases
revenue from participants of the VDP, of which there isa mass of g, — g,. Second, a higher VDP penalty
reducesthe incentive forindividuals to enter the scheme, which appliesto the two groups of VDP entrants

identified above. The firstgroup are the otherwise complianttaxpayers who decide to evade taxin the first

periodto be able to enterthe VDP. The higher penalty discourages such a strategy for a fraction of —% =

—Ih_ > 0 of the population. Forthem, a higher VDP raises more revenue atthe margin, which is given by

p—D19
(p — @p,). The second group are those who otherwise evade taxin both periods. A higher penalty under the
VDP discouragesthis share of the population by% = ﬁ > 0 and forthem revenue raised changes by

- 2

-(v - QDPZ)-



Substituting the partial derivatives, and using the expressions for g, and g, in (22) and (23), the first-order

condition can be rewritten as:

Pz — Py ) (27)

2(g, —g)) = at (m

Expression (27) shows that, if there are no external costs of tax evasion on tax morale or litigation (i.e.,ifa =
0), we obtain an optimally chosen VDP penalty such thatit satisfies g, = g,. This meansthatthe optimal VDP
is notincentive compatible,i.e., it is designed such thatno individual chooses to jointhe VDP. In terms of
Figure 4, utility under the VDP scheme, U, intersects the other two lines exactly at g. Hence, there is no
reason forthe governmentto introduce a VDP.

Only if the share of tax evaders raises the cost of tax collection (a« > 0), equation (27) suggests thatthere can
be an optimal VDP thatsatisfies g, > g,, i.e., there exist a VDP that is incentive compatible. Moreover, such a

VDP can be optimal only if the detection probability increases in the second period,i.e.,p, > p;.

Substituting the expressions for g, and g,, into (27) and solving for the optimal fine gives

1(p, —Pl)( 1 _E) — yresa _lpz — D a (28)

**:1 -
v 215 2 41-p

*

Hence, a = 0 impliesthatthe optimal fine underthe VDP is equal to its reservation level, v** = v"*-¢ implying
that no individual will participate in the VDP. Also, recall from equation (24) thatv™-* = 1 if the detection
probability remains unchanged across the two periods (p, = p, = p). If botha > 0 and p, > p,, equation (28)
impliesthatv*™ < v™-%, i.e., the governmentwill setthe optimal VDP fine below the reservation penalty to
induce some evadersto come clean in orderto reduce the external costof evasion. Whether the optimal
penalty underthe VDP is positive will depend on the sign of theterm ¢ — 1 — % For example,ifo =3,a = 2,

p, =0.2andp, = 0.1, we obtainv** = 1.06. For a > 4, however,we would obtain v** < 1.

C. Optimal Administration
We next derive the optimal detection probabilities in the two periods in the presence of a VDP. Government

revenue netof enforcementcostsis given by (25) and the first order conditions for maximizing this with respect
to p, and p, can be expressed as:?®

1 — g 2= ] PP 4 = (29.2)
cp(pl'v'll)_gh[l—p1+(p +aT(1_p1)2 A4p; =0

% Here, we use the definitions in (22) and (23) and substitute the derivatives 22 = —¢—2=2_ < ¢ and 2% = — 2=~ < o,
ap1 (1-p1)? op2 (1-p2)?



2 _ p—-v ] g—v _ (29.b)
P%(p, v, 4,) = g, [1_p2+‘l’ +af(1_p2)z Ap, =0

When the efficiency of detection does notchange between periods, an optimal solution is characterized by

v™ =1 andp] = p,, implying thatthe revenue maximizing strategy is to set the penalty at the reservation rate
and leave the detection probability unchanged. This is easily verified by recognizing that, whenv =1, g, = g,
and p = v so that (29) can only hold for p, = p,. In turn, when the detection probability remains unchanged,
equation (28) suggests thatthe optimal fineisv™ = 1. Hence,v™ = 1 and p] = p; simultaneously satisfy (28)
and (29). This resultis markedly differentfrom thatunder an anticipated VDP. Indeed, while the optimal
unanticipated VDP offers a discounted effective tax rate to increase VDP participation of previous evaders and
reduce the cost of enforcement, the optimal anticipated VDP does notoffer such discountsince itwould trigger
more evasionin period 1. The result is that none of the previous tax evaders will optin to the VDP.

To obtain a better understanding of the optimal detection probabilities when the detection efficiency increases,
we use a linear approximation of the decision rulesin (28) and (29) around the identified solutionp = p, = p,

andatv = 1. This yields (see Appendix IV):
€
P2—P1%3 [P, —4,) — 20,(v — 1)] (30)

_ 2T
(1-p)?

yields two importantinsights. First, an increase in the detection efficiency, represented by 4, — 1, > 0, will

where e = —Z—;’_:—) > 0 defined before liesbetweenOand 1 and @, = ((p -1 —%) < 0. Equation (30)

increasesthe optimal detection probability. The size of this effectis measured by %ﬁ. Second, equation (30)

shows that the VDP penalty has an unambiguous positive impacton the optimal detection probability.
Moreover, the optimal VDP penalty increases in the difference between firstand second period detection
probabilities (equation 28), suggesting thatthe optimal solution satisfies p; > p; andv* > 1. As with the
unanticipated VDP, the administration’s ability to adjustthe optimal VDP penalty in the face of increasing
enforcementefficiency also raises the sensitivity of the optimal detection response.



An interesting question iswhethera VDP reducesthe average number of tax evaders across the two periods.
In the absence of a VDP, the share of tax evadersis the same over the two periods and given by 2g(p).% With
a VDP, the share of evadersin period 1is g, (p,) whichis higherthan withouta VDP; in period 2, it equals
9,(p,), whichis lower than withouta VDP. On balance, we find thatthe average number of evaders across the

two periodsis lower with the VDP, as long as the VDP penalty is strictly below the reservation penalty.?”

D. Simulations
Table 3 shows numerical simulations for the optimal VDP penalty and the optimal detection probabilities when

(28) and (29) hold simultaneously. The simulations assume the same variation in parametersasin Tables 1
and 2 and shows the optimal policies both if thereisno VDP and if there is a VDP. As in Table 2, the parameter

for detection efficiency declines from 30 or 15 to 3.

Improvements in enforcementefficiency in period 2 increase the optimal detection probability. Forinstance, in
the firstrow of Table 3, the first-period detection probability is 6 percentand this increasesto 32 percentin
period 2. In the bottom row, the detection probability increases ninefold, from 4 to 37 percent. In the absence of
a VDP, the share of tax evaders isthe same across the two periods.

If thereis a VDP, Table 3 shows that the optimal fine underthe VDP is positive for all parameter configurations.
In the firstrow, forinstance, v™ is setat 1.2, i.e., the fine is 20 percentof the tax liability. The highestoptimal
penalty is 50 percentinthe bottom row. Similarly, detection probabilities increase in the second period along
with the improvementin detection efficiency. In the first row, for instance, the detection probability increases
from 7 percentin the first period to 32 percentin the second.

% Inthe absence of a VDP, the first order conditions for an optimal detection rate are

- 1p—1 ¢ -

PLmo ”dp(pl,V, /11) =g [Tﬁ-l- (p] + aT(l——ﬁ)z —Ap=0
-1 —

cbz,no—vdp(pz’vl /12) =g [(fTﬁ-l_ (p] + aT(;’L—ﬁ)Z - /12292 =0

7 To contrast the number of evaders in the presence of a VDP with the number of evaders without a VDP, note that g,(p,) =

Pz B2 pyhermore, both guilt thresholds are linear functions of the VDP

gn(p) = g(®) when the VDP fine is set at v'¢* = T2

fine. We thus get g,(p,) = g@) + (v —v"*)t (ﬁ) and similarly g, (p,) = g®) — (v —v"*)z (ﬁ) Adding the equalities, we get
—b2 —P1

ghtgi=29+0-— v“”)r(l_i - 1+m) Since v < v"*°, we obtain that g, + g, < 24 when detection probabilities increase.



Table 3. Optimal Anticipated VPD and Enforcement Under Alternative Parameters

Parameters Outcomes
S N T T A T TR T =24
Ty Ty R, R,
Without VDP
15 3 2.5 0.2 0.06 0.32 0.19 0.19 0.77 0.77 0.09 0.26
30 3 25 0.2 0.03 0.33 0.20 0.20 0.76 0.76 0.07 0.27
15 3 4 0.2 0.06 0.32 0.09 0.09 0.89 0.85 0.05 0.20
30 3 0.2 0.03 0.34 0.10 0.10 0.88 0.84 0.04 0.22
15 3 2.5 0.4 0.07 0.36 0.18 0.18 0.75 0.72 0.15 0.37
30 3 2.5 0.4 0.04 0.37 0.19 0.19 0.74 0.71 0.13 0.39
15 3 4 04 0.07 0.35 0.06 0.06 0.90 0.82 0.07 0.25
30 3 0.4 0.04 0.37 0.07 0.07 0.89 0.80 0.05 0.29
With VDP
15 3 2.5 0.2 0.07 0.32 1.20 0.20 0.18 0.76 0.98 0.10 0.19
30 3 2.5 0.2 0.03 0.33 1.23 0.21 0.19 0.75 1.01 0.08 0.20
15 3 0.2 0.07 0.31 1.42 0.10 0.08 0.87 1.25 0.06 0.13
30 3 4 0.2 0.04 0.33 1.50 0.11 0.08 0.86 1.33 0.05 0.13
15 3 2.5 0.4 0.07 0.35 1.19 0.20 0.15 0.71 0.98 0.17 0.24
30 3 25 0.4 0.04 0.35 1.22 0.22 0.15 0.70 1.01 0.15 0.25
15 3 4 0.4 0.08 0.33 1.42 0.09 0.04 0.86 1.28 0.09 0.14

30 3 4 0.4 0.04 035 150 0.10 0.04 0.5 137 0.08 0.15

Note: Solution using equations (28) and (29)), with t = 0.3.

Compared to the case withouta VDP, the optimal detection probability in the firstperiod is slightly higherin the
presence of aVDP. The optimal detection probability in the second period, in contrast, tends to be slightly
lower. Intuitively, the VDP is used to attract evadersto come clean, which allows the governmentto save on
administrative costs by reducing enforcement efforts. As a result, in the presence of a VDP, the share of tax
evadersin period 1is higherwhileitis lowerin period 2 — reflecting the VDP entrants. The share of VDP
entrantsvariesin the simulations:in the firstrow, itis only 2 percentwhile in the last row the share of evaders
declinesfrom 10to 4 percent.

Interestingly, governmentrevenue in period 2 exceeds the revenue under full compliance in some of the
scenarios. The reason is that the penalty payments underthe VDP regime boostrevenue beyond the level
under full compliance.



V. Conclusion

This paperexplores whetherimprovements in the detection of offshore tax evaders (e.g.,due to improved
exchange of information between countries and/or digitalization of tax administration) can make itattractive for
governmentsto adopta VDP and at whatterms. We find that, if individuals do notanticipate future policies, a
one-off VDP can be attractive for governments to maximize their tax revenue from offshore wealth. To induce
previous tax evadersto come clean on their taxes, the VDP will need to offer alow or even zero penalty. The
governmentwill also find itoptimal to complement this with additional detection efforts.

However, if a one-off VDP is such an attractive policy, wealthy individuals might foresee its introduction. In that
case, we find that a VDP will be neither optimal nor effective in reducing tax evasion due to anticipation effects.
Indeed, otherwise complianttaxpayers are induced to evade tax prior to its introduction to subsequently
become eligible forthe VDP. The VDP thus reflects a classic example of atime inconsistentpolicy. Only if tax
evasion imposes an external coston society that goes beyond the directrevenue foregone (such as costs from
reduced overall tax morale or cost of litigation), we find that a VDP that attracts previous evaders can become
effective and efficient.

While our modelis highly stylized and does not capture some of the real-world complexities in designing VDPs
and othertax compliance policies, the analysisin this paper does offer conceptual guidance regarding the
conditions and trade-offs that policy makers face when considering policy reforms. Overall, the analysis shows
that the conditionsfor a VDP to be socially beneficial are rather stringent: they require arise in detection
probabilities, limited anticipation, external costs from evasion. The model thus helpsto understand why many
VDPs inthe past have beenineffective inimproving tax compliance. Moreover, the analysis also illu strates the
trade-off governments face in incentivizing offshore tax evaders to come clean, namely between the carrot of

low penaltiesinthe VDP and the stick of higher enforcementefforts.

The paperaddsto a smalllliterature on the economic impact of VDPs, which needs further elaboration and
analysisto guide policy. For instance, trendsin information exchange and digitalization of tax administrations
call forempirical analysis of how this interacts with the adoption of VDPs. Moreover, more empirical analysisis
needed to not only better understand the impactof VDPs (of lack thereof) on tax evasion, revenue and
enforcement, aswell as how these relations are shaped by the theory. Finally, several assumptionsin our
model could be generalized, such asrisk neutrality of agents, the separable costfunction, and the uniform
distribution of guilt. Special design features of VDPs could also be explored, e.g. how they relate to other

enforcementefforts by e.g. financial intelligence units and anti-money laundering efforts.



This appendix derivesthe optimal VDP penalty in case tax evaders who getdetected in period 1 are forced to
comply with the tax in period 2. This contrast with the model in the main textwhere all period-1 evaders can
choose to either evade tax orenter the VDP in period 2. The assumption here mightbe more realistic as hiding
income from the tax authority mighthave become impossible after detection. The results for the optimal penalty
underthe VDP are eitherthe same (forthe unanticipated) or very similar (for the anticipated), although
analytically somewhatmore complicated. Analytical results for the optimal detection probability are notderived
here, as they become analytically too cumbersome. Numerical simulations (available upon request) indicate
that results are very similarthough, as compared to the model in the main text.

A. Unanticipated VDP
As in the main body of the paper, suppose the share g denotesindividuals who decide to evade in the first
period. Evaders who were notdetected, still face the following options:

Uv% = (1-1v)
Ul=p,(1-tp)+ (1 -p )1 —g)
Equality of the utilities implies thattaxpayers with guiltlevels above

_1(v—p,0)
g = 1_p2

will participate inthe VDP. Since this is the same asinthe main text, the reservation penalty in Eq. (10)
remains unchanged.

A fraction p, g of them is detected evading. In contrastto the main text, suppose thatthese detected evaders
need to pay the full tax of a complianttaxpayerin the second period. Revenue (netof administrative costs) in

the second periodis

R,=1-g+ (g _gz)v +9,9p, + pl{g_ -(g- gz)V - gzﬁol’z} = C(p29)

where the last term between curly brackets reflects the revenue from evaders who have been detected in
period 1 and who will comply with their tax obligation in period 2.



T

First period evasion is g and second period evasionis g,(1 — p,). Using % = the marginal effecton

1-p;,’
enforcementcostsin period 2 is thus
i€ ar
v 1-p,
The first-order condition for an optimal penalty inthe VDP is
R, _ 99, _adg,
5, = W@=9)d=p)——— (v =p,0)A-p) = a7 (1-p,)

whichis identical to Eq. (13) and thus implies the same optimal penalty asin Eq. (15). Hence, while revenue

expands under this alternative assumption, optimal policy rules are unchanged.

B. Anticipated VDP
Under the conditional approach where period-1 evaders who gotdetected are forced to comply in period 2,
utility for the three strategies (C,C), (E,E) and (E,V) are as follows:

Uf=2(1-1)

U =(1-p)[(A-p)A—g)2 +p,[(1 - g)+ (1 — eD]] + p.[A — ) + (1 — 7]

=2-pr—ot(p,+p,—pw,) — 9.2 —p,) —p, +p,p,)
U =1 -p)l(1—g) +@A =] +p,[(1 —19) + (1 - 1)]

The corresponding thresholdforindifference between Uand U° is

12— p— 0O, + 1, —P1p))

g_=

For indifference between U¢and U'? itis

And for indifference between U¢and U”? itis



t(2-vA-p)-p,(p+1))
In = 1-p,

As in the main text, we can derive the reservation penalty asthe level of v that is just incentive compatible, i.e.

which ensuresthat g, > g,. This levelis given by:

res P2 — P

v = e T e

(p—-1)
This penalty rate is unambiguously larger than in Eq. (24) in the main textas long as p, > p, since the
denominator of the ratio on the right-hand side of the equationissmalleraslong as p,(1 — p,) > 0, whichis

alwaystrue. For instance,if p, = 0.1, p, = 0.3, ¢ = 2.5and @ = 0.5, the reservation penalty is 1.196 compared
to 1.188 according to Eq. (24). Hence, the VDP is more likely to be incentive compatible.

Revenue also changes. In the first and second period, revenue is
Ry =(1~-g,) +p1909 — C(01,91)

R, =1~ g,)+ (g, —9)v+9,90,+ {9, — (gr — 9DV — 9:9D,}— C(2, 9)

Where the term between curly brackets summarizes adjustments made as some who evaded where caught

and pay all taxes instead of the expected penalty or the VDP fine.

The first-order condition for the fine in the VDP on total revenue is

OR,+R dg ag
# =(1- p1)(gh _gl) - a—Vh(Z — D19 v(1- p1) —py) _a_vl V—@p,—Vvp,t+ @plpz)

_ (99x , 04, )
- “(av oy =Py

dg

Note that 222 = —7 and
dv dv

= #. Using this, we can rewrite the above as
—P2

P, — P

2(g,—9g) = at———————
In— 91 (1 _ Pl)(l _pz)

whichis exactlythe samerule as Eq. (27) in the main text. Using the above definitions and rearranging, we get

forthe optimal penalty

P, —DP1 P, —P1 1
V**:Vres_a :1-'— ( _1__a,>
20-p)2—-py) T -pp2-pp\? 2



The optimal penalty is larger than the one in Eq. (28) of the main textas long as p, > p,. In the numerical
example above, forinstance, the optimal penaltyis 1.163, whichislargerthan 1.156 according to Eq. (28).

Intuitively, a low VDP penalty becomes less effective to induce evadersto come clean if a portion of them isno
longer eligible to participate.



Appendix Il. Impact of higher detection efficiency
on detection probability with unanticipated VDP

The denominator of equation (21) is given by

p—1

d)perwdz (
+2 1-p,

+ (P) cDpeﬂ'od 2
v

period2 _ T(p-v) _a )\ _ period 2 _ __ 2T _a
Substituting the partial derivatives @} 2(1 - )2((p + 1_,,2) A, and ®} = pz)z((p v ) and

rearranglng terms, we get:

2T

BTN

<0

prelr (o)l

whichis negative and decreasingin a.



To verify whethera VDP with v = 1 increases governmentrevenue, we compare netrevenue in period 2 under

the no-VDP case (with g(p,) evaders) with netrevenue undera VDP with penalty v = 1:
RY = [1 - g(p,) + 9p,9() — C(p,, g0))]ry
Ry =[1-g,+ ¢p,9, — C(p2, gty
Subtracting the former from latter yields the additional revenue fromintroducing a VDP with v = 1:
Ry =Ry =[g() —g.](1 — ¢p, + )]ty >0

Hence, an unanticipated VDP with v = 1 will be revenue-increasing for the governmentif itis incentive
compatible,i.e.,if g(p,) > g, — whichis alwaysthe caseif p, > p,. And when the detection efficiency
increases, the optimal detection probability increases aswell atv = 1. A higher detection efficiency isthus a
necessary condition forimplementing a revenue maximizing VDP thatimposes a non-negative penalty on

previous evaders.

The table below illustrates the optimal outcomes numerically if we restrictv > 1, using the same parameters as

in Table 2 of the main text.

Constrained v =1

R, R, CiTy C,ry

A A, P a 21 D2 v’ g 8@ E Ty R, R,

15 3 2.5 0.2 0.08 0.26 1 0.26 0.14 0.691 0.821 0.143 0.162
30 3 25 0.2 0.04 0.26 1 0.28 0.14 0.667 0.821 0.123 0.162
15 3 0.2 0.11 0.22 1 0.19 0.05 0.766 0.913 0.165 0.090
30 3 0.2 0.06 0.22 1 0.24 0.05 0.713 0.913 0.153 0.090
15 3 2.5 0.4 0.09 0.29 1 0.26 0.11 0.639 0.795 0.247 0.220
30 3 2.5 0.4 0.04 0.29 1 0.28 0.11 0.611 0.795 0.231 0.220
15 3 0.4 0.12 0.24 1 0.18 0.01 0.729 0.907 0.244 0.102

30 3 4 0.4 0.07 0.24 1 0.23 0.01 0666 0.907 0.249 0.102

Note: Solution for p;, p, and v* using equation (15) and (20)), with 7 = 0.3. v’is should be at least one.



The two firstorder conditions for optimal detection probabilities are given by equations (29.a) and (29.b) in the
main text. We can approximate these functions with a first-order Taylor expansion around the point (5, 1, 1)

where p is an average detection rate and A the average detection efficiency:

ch(p]_:V;/ll) =~ q)l(ﬁ!]-ll) + (Dpl(ﬁ; 111)(p1 _ﬁ) +q)1}(ﬁ’ 112‘)(1/ - 1) _ﬁ(ll _/’{)

cI)Z(pZJV;/’{Z) =~ ¢2(p_llﬁz') + q);(ﬁ’ 1;1)(272 - ﬁ) + q)f(p_;l;ﬁ-) (V - 1) - ﬁ(/’{z - /1)

The partial derivatives are given by

®L(p,1,1) = aq}lg;’ll’l) =— T(g(p__ﬁ;) ((p +3 fﬁ) -21<0
@) (p,1) = aqﬂgi,m) =-a ETﬁ)z (p-1-3)

®2(p,1,1) = acbzéz,:,z) = - T(g(p__ﬁ;) (o+ — ﬁ) —1<0
®}(p,1) = aq)zgi’ LY G irﬁ)z (p-1-3)

For the second order condition to hold for all parameter values, we need @, (5,1,4) < 0and ®2(5,1,2) <0,
which s the case. The sign of ®* (p,1,4) and ®%,(p,1,1) depends on the value of a relative to ¢, asis the
casein equation (16).Ifp — 1 — g > 0 (whichisthe condition foundin the main textfor v to exceed one), we

have @' (p,1,2) < 0and ®* (p,1,1) >0

Note that ®*(p,1,4) = ®*(5,1,2), ®,;(5,1,1) = —®.(5,1,1), and @, (p,1,1) = ©2(p,1,4).
We thus get

qjl(pliv! A) - qu(pZ)vr/l) = Z(D]}(ﬁl 1)(V - 1) + (b;(ﬁl 111)(1)1 - pz) + ﬁ(lz _A]_) = 0

Rearranging gives



50— A) +20 - 1)
N W

. . .. . . . _ opA _ _
Finally, using the elasticity of p with respectto A, definedin (8)as ¢ = Toap - Slein

where 0 < € < 1, this

can be rewritten as:
£ = 1
P,—P1= 1 Py — 1) =20, (v —1)]

Since —2®. > 0 forv > 1, the probability of detection will increase if the efficiency of enforcementrisesin

period 2 relative to period 1 (i.e., A, > 4,) andif the penalty underthe VDP is set at a higherlevel.



In the basic model of an anticipated VDP, taxpayers and the government optimize their behavior over two
periods. This Appendix generalizes the resultsto a T-period model. Thereby, the VDP is offered in period 2
only and those opting into the VDP will be treated as complianttaxpayersin subsequentperiods.

Taxpayers’ choicesin the first two periodsremain the same asinthe main text, but life goes on for another T-2

periods subsequently. The payoff from the three strategies (C,C), (E,E) and (E,V) reads as

Uf=Tu* (AV.1.a)
U¢(p) = Tuf(p) (AV.1.b)
U(p) =uf(p) + (1 — )y + (T —2)u® (AV.1.c)

Where p = iZipi is the average probability of detection over all periods. Equivalence of the payoffsimplies the
following threshold guiltlevels:

T—24+v __ (AV.2)
(=) r_To—p.9)

1-p; " 1-p,

T

g =

Where we now define, in slightabuse of notation, p, = Ti—lz{ﬂpi.

1-p2¢)

Note that g/ converges towards S as T tends to infinity, which is (approximately) the same threshold guilt

1-p;

level as fortaxpayers deciding between straightcompliance or evasion.

Revenue over T periodsis

R=[TA-g)+ (gr—gDlv+ T D] +Ip,gs + (T - 1Dp;lo— ZC(pi.gi)]ry

The firstorder condition with respectto the VDP fine is, as before:

r_ o at(@—p) (AV.3)
20 =90 =G —5a-pp

Implying thatthe optimal penalty is given by
(AV.4)




This provides several insights. First, considered over along horizon a one-off anticipated VDP in period 2
remainsincentive compatible only if evasion exerts a negative externality (@ > 0). Second, when technological
progress leadsto an increasing trajectory of future detection probabilities (rather than a one -time jump between
period 1 and period 2), a larger share of individuals will optinto the VDP in period 2. This can be seen from

a(gl-g7)
077
penaltyinthe VDP is declinesas T gets larger. In fact,as T goesto infinity (and in the absence of discounting)

the optimal VDP penalty convergestov*™ = 1, i.e., no penalty is provided to previous evaders.

noting that if p, > p,, equation (A3) implies that > 0. Third, and relatedly, the revenue maximizing
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