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Abstract

The suspension of a driver’s license, the revocation of a passport or a professional
license are used by the tax authorities as sanctions for failure to comply with tax
obligations and are referred to as collateral tax sanctions. In this paper, I propose a
new rationale for why it may be beneficial to use collateral tax sanctions for the purpose
of tax enforcement. By affecting consumption and providing enforcement targeted to
a group, collateral tax sanctions may allow the government to impose punishment
correlated with an individual’s earning potential. Such punishment also makes the
effective tax rates correlated with an individuals’ earning potential and therefore leads
to a more effective redistribution of income. I show that the use of collateral tax
sanctions could increase the CES social welfare function when the skill distribution of
the targeted group first-order stochastically dominates the skill distribution of the other

group and the social welfare function is sufficiently concave.
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1 Introduction

Recently, to improve tax compliance, tax authorities have used a new punishment instrument

— collateral tax sanctions, which are the revocation of privileges provided by the government,
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imposed for failure to comply with tax obligations. An example of a collateral tax sanction
is the suspension of a driver’s license for tax noncompliance. Currently, three U.S. states —
Louisiana,! California,? and New York ® — have established a driver’s license suspension pro-
gram which allow tax departments to suspend a driver’s license from persons with delinquent
tax liabilities.

Other examples of collateral tax sanctions used by some states are the suspension of
vehicle registration,? the revocation of a professional license,” or the denial of hunting and
gaming permits to residents who have failed to satisfy their tax obligations.® At the federal
level under current and proposed laws, failure to pay taxes owed may result in the loss
of ability to obtain federal employment, apply for Federal Housing Authority mortgages, or
enter contracts with the federal government. It also may result in the revocation of passports,
imprisonment, or deportation from the country.”

While collateral tax sanctions have become a popular tool of tax administration, they
have not been extensively studied by economic scholars. The existing literature distinguishes
monetary fines from non-monetary penalties, but finds monetary fines to be a preferable
instrument. Specifically, Becker (1968), Polinsky and Shavell (1984), and Andreoni (1991,
1992) and others show that monetary fines should always be exhausted before non-monetary
penalties are imposed, because non-monetary penalties are generally more costly to admin-
ister. Though, there is some limited research finding that the use of non-monetary sanctions
can be optimal even when the monetary fine is not maximal (D’Antoni and Galbiati (2007)).

A recent law paper by Blank (2014) argues that collateral tax sanctions can promote

1See, e.g., Tax Topics, Louisiana Department of Revenue, Volume 24 Number 2 April 2004, avail-
able at http://www.revenue.louisiana.gov /forms/publications/tt(04_04).pdf. See also Suspension and De-
nial of Renewal of Drivers’ Licenses (LAC 61:1.1355), Louisiana Department of Revenue, available at
http://revenue.louisiana.gov/forms/lawspolicies/LAC61_1_1355.pdf

2See, e.g., California to Tax Scofflaws: Pay Up or Lose your Driver’s (or CPA) License, Ac-
countingWeb.com, Sept. 20, 2011, available at http://www.accountingweb.com/topic/tax/california-
tax-scofflaws-pay-or-lose-your-drivers-license. See also Franchise Tax Board Meeting, Septem-
ber 5, 2012: Delinquent Taxpayer Accountability Act Informational Item available at
https://www.ftb.ca.gov/law/meetings/attachments/090512/3.pdf

3See, e.g., States target tax scofflaws with incentives and shame, usatoday.com, Oct. 16, 2013 , available
at http://www.usatoday.com/story/news/nation/2013/10/16 /states-target-tax-scofflaws/2993447/. See also
Summary of Budget Bill Personal Income Tax Changes Enacted in 2013, New York State Department of
Taxation and Finance, Aug. 8, 2013, available at http://www.tax.ny.gov/pdf/memos/income/m13_4i.pdf

4See Jay Soled, Using Driving Privilege to Solve States’ Fiscal Crises, 60 STATE TAX NOTES 841 (June
13, 2011)

5See, e.g., Wis. Stat. § 73.0301(d)(11) (revocation of law licenses); Min Stat. § 270C.72 (revocation of
medical licenses).

6See, e.g., Louisiana Dep't of Wildlife and Fisheries, Hunting Licenses, available at
http://www.wlf.louisiana.gov/licenses/hunting-licenses (last visited Oct. 22, 2012).

"See Blank (2014) for more details.



voluntary tax compliance more effectively than monetary fines. To support this statement, he
proposes three arguments. First, collateral tax sanctions may be more salient to individuals.
Second, they may provoke feelings of reciprocity. Third they may induce a fear of the stigma
of tax noncompliance. These arguments are appealing, but mainly drawn on the behavioral
aspects of decision making and do not exhaust all the economic reasons why collateral tax
sanctions may be an attractive tax administration tool.

This paper proposes a new economic rationale for the use of collateral sanctions by tax
administrators. By affecting consumption and providing enforcement targeted to a group,
collateral tax sanctions may allow the government to impose punishment correlated with an
individual’s earning potential. Such punishment also makes the effective tax rates correlate
with individual’s earning potential and allows for a more effective redistribution of income.
The mechanism, by which a collateral tax sanction improves the redistribution of income,
resembles Akerlof’s tagging. Similar to a tag, which indicates a taxpayer’s category, a collat-
eral tax sanction, if it is correlated with individual earning potential, may reduce the cost of
income redistribution and therefore increase social welfare. The cost of redistribution arises
when a tax schedule depends on income and not on ability, because such a tax system distorts
labor supply decisions.

For the described mechanism, it is essential that collateral tax sanctions affect consump-
tion directly, that is, not through affecting income. Indeed, in contrast to a monetary fine
that reduces taxpayer’s income, a collateral tax sanction prohibits consumption of a specific
good or terminates a specific activity. Given that consumption baskets differ among individ-
uals, only a group of individuals who have that specific good in their baskets are affected by
the collateral tax sanction. For example, only people who have an international passport are
affected by its revocation. Therefore, a collateral tax sanction provides enforcement targeted
to a specific group of taxpayers.

The group of taxpayers targeted by a collateral tax sanction can differ in their skill
distribution from the group that is not affected by the collateral tax sanction. For example,
the revocation of an international passport mainly affects those people who have opportunities
to travel abroad and are likely to have a higher earning potential on average than those who
do not have an international passport. This illustrates that collateral sanctions may allow
the tax authority to correlate punishment with taxpayer’s ability. Though, not all collateral
tax sanctions are correlated to individual earning potential.

The next important part of the model is the connection between punishment and effective
tax. The model in this paper shows that punishment for tax evasion affects effective tax

rates. Moreover, by targeting enforcement to a group of taxpayers, the tax authority raises
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the effective tax rate for people in that group. Thus, a collateral tax sanction leads to a
higher effective tax rate for the targeted group.

There is, however, an important difference between a collateral tax sanction and a tag.
Unlike a tag that allows the government to set a separate statutory tax for the tagged group,
a collateral tax sanction allows the government to influence the effective tax for the targeted
group, but not the statutory tax. Because collateral tax sanctions affect only the effective
tax, they are more restrictive than tags and therefore less efficient. However, in practice
collateral tax sanctions might be more feasible than tags for political reasons. Note also that
unlike a tag, a collateral tax sanction imposes some real cost on the taxpayer and therefore
reduces social welfare. For example, the suspension of an international passport restricts an
individual’s ability to travel, which likely decreases her utility.

The model in this paper examines the welfare and redistribution consequences of the
imposition of a collateral tax sanction for tax noncompliance. To measure social welfare, I
use the CES social welfare function. The model draws on the model in Cremer, Gahvari
and Lozachmeur (2010), which analyzes gains and losses as a consequence of tagging, and
inherits its assumption that preferences are quasi-linear and have a constant elasticity of
labor supply. In the model, there is a continuum of individuals who are characterized by
their skills. By imposing a collateral tax sanction, the government can raise the effective
tax rate of the targeted group of taxpayers. I show that as a result social welfare could
be improved. Under the CES social welfare function, social welfare increases if the social
welfare function is sufficiently concave and the skill distribution in the targeted group first
order stochastically dominates the skill distribution in the other group. Under the Rawlsian
social welfare function (which is a special case of the CES s.w.f.), social welfare increases
when the earning potential of the poorest individual in the targeted group is sufficiently
higher than the earning potential of the poorest individual in the rest of the population.
This occurs because the new optimal statutory tax rate decreases, which allows an increase
in the utility of the rest of population at the cost of decreasing the utility of taxpayers in the
targeted group. Note that a tag improves social welfare even in the case when the supports
of skill distributions for two groups are the same.

This paper proceeds as follows. Section 2 explains the mechanism through which a col-
lateral tax sanction could provide enforcement correlated with ability and discusses which
collateral tax sanctions in practice work like this and which do not. Section 3 presents the
model which introduces a collateral tax sanction into a framework with optimal tax and
evasion. Section 4 analyzes the welfare and redistribution consequences of the imposition of

a collateral tax sanction and derives the conditions when the use of a collateral tax sanction



is social welfare beneficial. Section 5 discusses potential concerns and indirect effects of the

use of collateral tax sanctions. Section 6 concludes.

2 A Collateral Tax Sanction Works as a Tag If Corre-
lated with Individuals Earning Potential

2.1 From a Collateral Tax Sanction to a Tag

By affecting consumption, collateral tax sanctions have a differential effect on taxpayers.
In contrast to a monetary fine which affects income, a collateral tax sanction restricts con-
sumption of a certain good or activity. For example, suspension of a driver’s license causes
a delinquent taxpayer to stop driving; revocation of an international passport restricts the
ability to travel abroad. Not everybody, however, has a driver’s license or an international
passport. Consumption baskets, however, differ among individuals. Therefore, only the group
of people who have the restricted good or activity in their consumption basket are influenced
by the collateral tax sanction. For example, only people who have international passports
are affected by revocation of an international passport.

The group affected by a collateral tax sanction could have different characteristics than
the unaffected group. One important characteristic for taxation and redistribution purposes,
which I focus on in this paper, is earning potential or ability. The distribution of abilities
within the affected group could be different than within the unaffected group. For example,
a revocation of boat registration or suspension of boating safety certificate as a sanction for
tax evasion mostly affects wealthy people and fishermen. A revocation of an international
passport mainly affects those who have opportunities to travel abroad. In these examples,
the people with a boat certificate and people with an international passport are likely to have
a higher earning potential than people without those documents.

By affecting only one group of individuals, the collateral tax sanction allows the govern-
ment to target enforcement to this group and raise their effective tax rate. If the targeted
group is characterized by relatively higher earning potential, then a collateral tax sanction al-
lows the government to raise the effective tax rate in the group with higher earning potential.
Through this mechanism, such a collateral tax sanction resembles a tag. In the model and
its analysis, I investigate when the use of such a collateral tax sanction is socially beneficial.
As I show, it could be welfare improving if, for example, in case of utilitarian preferences,

the skill distribution of individuals in the targeted group first-order stochastically dominates



the skill distribution of individuals in the unaffected group.

2.2 Collateral Tax Sanctions in Practice: Are They Correlated

with Individuals Earning Potential?

Not all collateral tax sanctions work as a tag. That is, not all of them are correlated with
taxpayer earning potential. For example, suspension of a hunting license may be not a good
instrument for imposing a punishment that is correlated with ability. Possession of a hunting
license more likely reflects individual preferences. Hence, it cannot be a candidate for a
sanction that mimics a welfare-improving tag.

Whether a collateral tax sanction is correlated with individual earning potential or not
is an empirical question. But, before I introduce the theory which explores the usefulness of
collateral tax sanctions with such a property, we want to be sure that in practice there are
at least some collateral tax sanctions that are correlated with individual’s earning potential.
Given that I have used the suspension of an international passport as the main example
of a collateral tax sanction correlated with individual abilities, it is reasonable to ascertain
whether the abilities of people who posses an international passport are higher than abilities

of others.

2.2.1 Who Have International Passports?

While I do not have data describing international passport owners, there are survey statis-
tics of U.S. resident travelers visiting overseas destinations collected by the National Travel
& Tourism Office.® Certainly, not all people who have international passports travel over-
seas. However, one of the main purposes to obtain a passport is to go abroad. Therefore,
U.S. residents traveling abroad are a substantial and important sub-sample of people with
international passports.

Unsurprisingly, no data on individual earning potential are available. To proxy for earning
potential, I take advantage of the correlation between earning potential and income, and use
data on income. Survey statistics from “Profile of U.S. Resident Travelers Visiting Overseas
Destinations” provide information on the median income of those traveling abroad. In 2014,
this median income was $100,000. For comparison, U.S. median household income for the

whole population in 2014 was $53,657. So, we see that a median traveler earns almost twice

8The National Travel & Tourism Office is located in the International Trade Administration of the De-
partment of Commerce.



Table 1: Distribution of occupations of U.S. resident travelers visiting overseas destination

| Occupation | 2014 | 2013 | 2012 |
Management, Business, Science, & Arts 2% | 43% | 45%
Retired 15% | 15% | 13%
Service Occupations 11% | 11% | 10%
Student 10% | 11% | 9%
Sales and Office ™% | 6% | ™%
Homemaker 5% | 6% | 5%
Military /Government 3% | 3% | 3%
Natural Resources, Construction, & Maintenance | 3% | 2% | 2%
Prod., Transportation, & Material Moving 3% | 2% | 2%

Source: National Travel & Tourism Office, International Trade Administration, Department of Commerce

as much as a median household in U.S. While this fact is not sufficient to provide conclusive
evidence, it is an indication that international travelers have a higher earning potential.

Another characteristic of people traveling abroad provided in the survey can be used as a
proxy for earning potential is occupation. Table 1 describes the distribution of occupations
of travelers for 2012-2014. More than 40% of the travelers belong to the category of Manage-
ment, Business, Science, & Arts. People in this category are likely to have a graduate level
education, which is an indication of a high earning potential.

Overall, both facts provide support for the supposition that people traveling abroad on
average have higher earning potential than others. If the main reason for obtaining an
international passport is to travel abroad then we also have some evidence for the presence of

a positive correlation between possession of an international passport and earning potential.

3 Model

In this section, I give more structure to the ideas above and introduce a collateral tax sanction
into a model with optimal tax and evasion. I start by describing the distribution of skills in
the population. Then, I specify the individual budget constraint. Finally, I characterize the
individual preferences. In Section 4, I use this model to determine when it is socially optimal

to use a collateral tax sanction.

3.1 Skill Distribution

Assume that the government can use a collateral tax sanction which affects the consumption

of a certain good. I refer to the group of individuals that do not have this good in their



consumption basket as group 1 and the group of individuals that do have this good in their
consumption basket as group 2. Assume also that individuals are characterized by a skill level,
w, (equal to the wage rate). Denote the skill distribution function for the entire population
by F(w) and its corresponding density by f(w). Denote also the skill distribution function
for group i by F;(w) and the corresponding density by f;(w), where i = 1,2. Assuming that
these two groups of individuals have equal size, the distribution and the density for the entire
population are related to the distribution and the density for the two groups according to

the following formulas:

Fi(w) + Fy(w)

P(w) = 2
) = )+ o)

It is helpful to think about group 2 as a group with higher average skills than group 1. But,
at this point, I do not impose any assumption on the skill distributions for these two groups.

By providing a differential effect on individuals, a collateral tax sanction allows the gov-
ernment to target group 2, which enables the raising of the effective tax rate for group 2. In

the following subsections, I explain in details why this occurs and why it is useful.

3.2 Budget Constraint: A Connection between Collateral Sanc-

tions and Effective Tax Rates

I start characterizing individuals by introducing their budget constraints with a main goal
of showing how collateral sanctions affect the size of the effective tax rates. The logic is
simple. Effective tax rates usually differ from statutory tax rates. The taxpayers are able to
evade taxes and reduce the amount of taxes they pay, which makes effective tax rates lower
than statutory tax rates. Thus, effective tax rates depend on statutory tax rates and on how
costly it is to evade taxes. The cost of evasion depends, among other things, on the size of the
punishment for tax evasion. Because the collateral tax sanction affects taxpayers in group 2
and not taxpayers in the other group, it makes the effective tax rate for group 2 higher.

To show this, T adopt the assumptions from the model by Kopczuk (2001). T presume that
individuals who are characterized by a skill level, w, enjoy leisure and consumption goods, C,
which are financed from compensation received for providing labor, L. They can also engage
in evasion which decreases the amount of income, I = wL, subject to taxation by E at the

cost of D(I, E). T assume that tax system is linear, that is, it is described by the marginal



tax rate, t, and the lump-sum transfer, G. The budget constraint for an individual is

C=1+G—-t(I-FE)—D(I,E). (1)
Evasion, F, affects only the budget constraint. Hence, the evasion which maximizes
consumption is
E*(t,I)=argmaz 1 —t(I — E)— D(I,E). (2)
E
OD(I,E*)

The optimal evasion, E*(I,t), is determine by the FOC: ¢t = 5B

optimal evasion into equation (1), we can rewrite the budget constraint as:

Plugging this

C=1+G—nt) — DI, E(I,t) =I+G—0(It), (3)

where n([,t) =1 — w is the share of statutory taxes that is paid to the government. I

call n the net effective tax factor. I also define 0(7,t) = 1 — E*(Il’t) + D(I’EZ(I’”). I call 6

the gross effective tax factor. It shows the share of taxes paid and the cost associated with

paying taxes out of statutory taxes.
For example, suppose that the cost of evasion is proportional to the probability of being

caught, o, which rises with the amount of evaded income and declines with true income,

I
and is proportional to the amount of evaded taxes, twFE, where m > 1 is gross penalty rate.
That is, the cost of evasion, when a monetary penalty is used, is D(I, E) = omtETQ. In this
case, the optimal evasion is E*(I,t) = ﬁ, the net effective tax factor isn =1 — ﬁ, and

the gross effective tax factor is 6 =1 — ﬁ.

Note that the difference between the gross effective tax factor and the net effective tax
factor (i.e., @ — n) shows the cost of evasion as a share of statutory taxes. While a taxpayer
spends @ dollars to pay her taxes, the tax authority receives only 7 dollars out of that amount.

Let us now consider the effect of the use of a collateral tax sanction in this setting. The
collateral tax sanction raises the cost of evasion for taxpayers in group 2 (Ds(1, E')) making

it higher than that in group 1 (D;([, E)). Specifically, I assume that the imposition of a

collateral tax sanction raises the marginal evasion cost, that is,aDg(b{’E) > 8D18(]§’E) . Under
this assumption, both the net and the gross effective tax factors are higher for group 2 than

for group 1. Proposition 1 states this formally.

Proposition 1. Assume that D;(I,E) for i = 1,2 is increasing and strictly
conver in E, D;(I,0) =0 fori=1,2, and aDg(é’E) > aDla(é’E). Then no(1,t) >
771(],t> and 62(1775) > 91<I,t)
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Proof. See proof in Appendix A.

To illustrate this proposition, let us build on our previous example. Presume that in
group 1 the monetary penalty is used and hence the cost of evasion is D;(I, E) = omtETQ. In
group 2, in addition to a monetary penalty, a collateral tax sanction is imposed. Suppose
that its imposition occurs with the same probability of being caught, a , and it raises the
cost of evasion by &I, where & > 0.° Hence, DQ(I E) = omrtE— + 04551 Therefore, the

optimal evasion in group 1 and 2 are E([,t) = 53— and E3(I,t) = 3= — =L the net effective
tax factors are n; = 1 — ﬁ and o = 1 — % + T’ and the gross effective tax factors are
9_1— andﬁg—l—m—}-%—%

As thls example shows, the gross and net effective tax factors in general could depend
on the tax rate and individual income. However, to make the problem tractable, I impose
the assumption that the gross effective tax factor, 0, and the net effective tazx factor, n, are
constants that do not depend on the tax rate and individual income. In Appendix B, I relax
the assumption that # and n do not depend on t and show that this does not change the
results. Also, the assumption that # and 1 do not depend on income is not critical if # and 7
do not decrease too fast with income. However, adding this dependence would significantly
complicate the calculations.

Additionally, this example demonstrates a difference between monetary and non-monetary
sanctions such as collateral sanctions. Namely, non-monetary sanctions, for given level of
compliance, imply a larger social cost. As seen from the example, while the imposition of
a collateral tax sanction helps to raise the amount of taxes received by the tax authority

(n2 > m1), this comes at a relatively higher cost on taxpayers, that is,

Z—z < % (4)

The reason for this is that a monetary sanction is a payment to the government and a

collateral sanction is not. This difference will play a role in the welfare analysis of the use of
collateral tax sanction, which I conduct later.

This subsection shows the transition from the taxpayer problem specified using the cost

of evasion to one specified using effective tax factors. Given that we explained this transition

here, in what follows I specify a taxpayer problem using the effective tax factors (which pre-

sumes that maximization over evasion is carried out). Additionally, this subsection explains

9This presumes that the cost associated with collateral sanction are proportional to income. For instance,
suspension of an international passport is more costly for an individual with a high earning potential. In
general, there is not much known about how the cost from the imposition of a collateral tax sanction depends
on individual earning potential and hence on income.

11



that the imposition of a collateral tax sanction raises the effective tax factors in group 2. 1
rely on this result when we analyze the welfare implications of the imposition of collateral

tax sanctions.

3.3 Individuals Preferences and the Maximization Problem

We now turn to specifying individuals preferences. Following the approach used by Cremer,
Gahvari and Lozachmeur (2010), I assume that individuals have identical preferences that
depend on consumption, C, positively, and on labor supply, L, negatively. The wage rates,
which represent the skill levels, are distributed on [w,w] according to F(w) (as discussed

earlier). Preferences are represented by the quasi-linear utility function:

u=C— (L), (5)

where ¢ is strictly convex.
Recall that the tax system is linear and described by the marginal tax rate, ¢, and the
lump-sum transfer, G. As derived earlier, an individual budget constraint can be represented

as

C=1+G-0tl (6)

where 6 < 1 reflects that the effective tax rate is less than the statutory tax rate.

Combining (5) and (6), we have

w=G+I(1—0t) — (L), (1)

g

Income, I(w), which maximizes this utility is determined by the FOC:

1 ](/LU)
1—0t) = —p (—). 8
(1) = Lo (") )
This FOC implicitly defines optimal income, I(w), as a function of w, ¢ and 6.
Integrating the local incentive compatibility constraint, g—:} = %gp’(%), we have

utw) =+ [ 5 s, (9)

where u = u(w) is the utility of the poorest individual. As Cremer et al. (2010) note, the

second term on the right-hand side of equation (9) shows the “information rent” one has to
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leave for an individual with w > w to reveal her type. By using FOC (8), “information rent”
can be expressed as f;uu @(1 — 0t)ds, which shows that for a given tax rate, ¢, an increase in
0 reduces “information rent”. Because “information rent” is positive, an individual with the
lowest skill, w, receives the lowest utility.

With this we finish the description of the model and move to the clarification of the

difference between tagging and targeted enforcement.

3.4 Tagging and Targeted Enforcement

Previous subsections show that a collateral tax sanction by making the enforcement targeted
to a group of taxpayers raises the effective tax rate in this group. Because of this, a collat-
eral tax sanction resembles tagging. However, it is critical to clarify the difference and the
similarity between tagging and targeted enforcement, which I do in this subsection.

In his paper, Akerlof (1978) argues that conditioning taxes on a “tag” indicating the tax-
payer’s category increases social welfare, because this helps to mitigate the trade-off between
redistribution and efficiency. The redistribution achieved through income tax improves wel-
fare. But, this gain in welfare comes at a cost: income tax creates inefficiency by distorting
labor decisions. Tagging reduces the cost of income redistribution because it allows the provi-
sion of transfers only to tagged people and not to everybody, which in turn allows a reduction
in the marginal tax rates. Thus, Akerlof’s tagging is a way to improve the design of a tax
system by conditioning taxes based on some inherent characteristic correlated with earning
potential.

The subsequent research on tagging has generalized Akerlof’s model and explored who
gains and loses as a result of tagging. In particular, Cremer et al. (2010) consider a model
with a continuum of individuals who can be divided into two groups (referred to as [ and h)
with different ability distributions over the same support. They show that tagging always
improves social welfare when the two groups have different distributions of skills. If the
skill distribution in group h first-order stochastically dominates the distribution of skills in
group [, then tagging leads to a redistribution from group h to group ! (under Rawlsian social

welfare and a utilitarian social welfare function with decreasing weights in skills provided that

fi(w)
» 1-Fi(w)

where ¢ = [, h) in the two tagged groups do not cross, every individual in the group with

preferences are quasi-linear). Additionally, they show that if the hazard rates (i.e.
lower average skills would benefit from tagging (assuming that preferences are quasi-linear

and the social welfare function is Rawlsian).

The use of a collateral tax sanction is, to some extent, similar to tagging. By targeting a
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group of taxpayers, a collateral tax sanction allows the conditioned enforcement on a char-
acteristic correlated with earning potential. The difference with tagging is that a collateral
tax sanction affects punishment for noncompliance rather than taxes directly. However, as
we saw in the previous subsection, punishment plays a role in determining the effective tax
rate. Thus, a collateral tax sanction is another way to condition taxes based on ability. If a
collateral tax sanction affects some taxpayers more than others, then the former taxpayers
have a higher effective tax rate. If a collateral tax sanction is correlated with ability, then
the effective tax rate is correlated with ability.

While both collateral tax sanctions and tagging help to make the redistribution of income
among people with different earning potentials more efficient, they achieve this effect through
different mechanisms. When a tag is available, it allows the government to subdivide people
into those with and without the tag and to choose separate taxes for each group. When
a collateral tax sanction is used, the taxpayers in the group targeted by the collateral tax
sanction have a higher effective tax rate, but the government still has to choose the same
statutory tax rate for both groups.

Note that when I refer to tagging I presume that the government observes the tag and
can condition on this tag all its income tax instruments. Specifically, in case of a linear
tax system, it implies that both the marginal tax rate and the lump-sum transfer can be
conditioned on the tag. If this is the case then tagging is a more efficient instrument than
a collateral tax sanction. It is because tagging gives the government more flexibility in the
sense that any equilibrium achieved with the collateral tax sanction can be replicated by
using tagging. However, if the government can condition only the lump-sum transfers on the
tag then it is not necessary that this type of tagging dominates the collateral tax sanction.

The fact that a collateral tax sanction enables an alteration of the effective tax rate
but not all tax instruments (the statutory tax rate and the lump-sum transfer) reduces the
effectiveness of collateral tax sanctions. For example, within the group that is targeted by
the collateral sanction (group 2) people with low earning potentials would also experience
a high effective tax rate and thus pay higher taxes than their equally-skilled counterparts
in group 1. The government, however, cannot adjust the lump-sum transfer for group 2 to
compensate for this effect. This makes the redistribution from group 2 to group 1, which is
achieved through a higher effective tax rate, less efficient. Therefore, the decision, whether
we want to have targeted enforcement or not, depends on the skill distribution within each
group. In section 4, I investigate the welfare application of imposing a collateral tax sanction

and identify conditions when it is socially beneficial.
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4 Welfare and Redistribution

Here I analyze the welfare and redistribution consequences of the imposition of a collateral
tax sanction, which is modeled as an increase in the effective tax rate in group 2 (as discussed
in the previous section). To do this, I first derive the optimal income tax structure for the
case when there is no collateral tax sanction and both groups of taxpayers have the same
effective tax rates characterized by the gross effective tax factor which I denote as 6y. Then, I
consider the case when the government imposes a collateral tax sanction and raises the gross
effective tax factor in group 2 from 6, to 6s.

To analyze social welfare, I use the CES social welfare function:
SW Feps = ( / w(w) ' f () dw) /). (10)

This function is convenient because as parameter p increases, the social welfare function
becomes more convex and transforms from the pure utilitarian (p = 0 ) to the Rawlsian
social welfare function (p = oo). Moreover, to simplify the derivation, I can rely on the

following monotone transformation of the CES social welfare function:

u(w)'=*
SWF, :/g—)f(w)dw. (11)
—p
Because social welfare function (11) is a monotone transformation of SW Fggg for any
p, solutions to maximization problems of SW Fopg under some constraint set coincide with
solutions to problems of SWF (11) under the same constraint set for any p.'°

Given this social welfare preferences, the government’s problem is to maximize

(10— 000 — o' + 6)
SWEF, = / I—p f(w)dw, (12

by choosing t and G, subject to the revenue constraint:

/not](w)f(w)dw =G+R, (13)

where R is the external revenue requirement and 7 is the net effective tax factor correspond-

ing to 6.

0For a detailed discussion of the properties of this monotone transformation of the CES SWF see Iritani
and Miyakawa (2002).
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Derive G from revenue constraint (13) and plug it into the above social welfare function,

then maximize (12) and simplify the first-order condition to get

90t0 . Uoj — 90?
1 — boto noél

, (14)

where t, denotes the optimal tax rate for this case, I = [ I(w) f(w)dw is the average income,
I= [ Bw)I(w) f(w)dw is the “socially-weighted” income with weights S(w) = Mi)@%,
¢ (L)
(5w

and é = [ e(w)@ f(w)dw is the income-weighted average elasticity, where e(w) = is

equal to the wage elasticity of the labor supply for a w-type individual.

This expression for ¢y implies that the optimal marginal tax rate is proportional to the
difference between the average income multiplied by 7y and the “socially-weighted” income
multiplied by 6, and is inversely proportional to the income-weighted average elasticity mul-
tiplied by the average income and by 7.1

The weights f(w) = M%@% in equation (14) can be interpreted as weight on u(w)
in the social welfare function (ST F, can be expressed as [ f(w)u(w) f(w)dw). They are the
only variables in equation (14) that depend on parameter p which reflects social preferences.
Therefore, it is insightful to analyze the behavior of these weights at the limits, that is, when
the social welfare function represents the pure utilitarian (p = 0 ) and the Rawlsian social

welfare functions (p = oo). This is done in Lemma 1.

Lemma 1. Assume f(w) = m. Assume that skill density function

>0, ifwe [w,w]

f(w) s positive and bounded on [w,w|, that is, f(w) = —
=0, if w¢ [w, w]

where w > 0 and W > w (W could be equal to infinity).
HUNote that the total tax revenue increases with the effective tax rate, c’?(?Toi = gfwm(l(w) -

Boto g{, 7f)) f(w)dw = I > 0. However, the tax revenue collected from a w-type individual may not in-

crease with the effective tax rate, because 6?;9}:&? = 3 (I( ) — Boto ?)1901:0)) = (I( ) — Boto ,,( )) =

T I (w) f(w)dw—00T
ol (w) (1 — e(w) ZZ‘?%E((W))J;EW;JC(M);U ), which could be positive or negative depending on the size and be-

havior of e(w). The reason for this is that an increase in the effective tax rate has two effects on the tax
revenue. The first effect is a mechanical effect: an increase in the tax rate gives a higher tax revenue from
each dollar of income. This effect increases the tax revenue. The second effect is a labor supply effect: an
increase in the tax rate reduces the labor supplied by an individual. This second effect decreases the tax
revenue. The total effect of an increase in the tax rate on the tax revenue is determined by the size of those
two effects. Note that if the inverse of the wage elasticity of labor supply is constant (i.e., e(w) = € = const)

then the tax revenue collected from a w-type individual increases with the effective tax rate for all w,
OTR(w) __ I( ) T
9boto fze(w)l(w)f(w)dw.
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i) limp(w) =1
p=0
0o, ifw=w
with the property [ h(w)B(w)f(w)dw = h(w) for
0, ifw#uw

any continuous function h(w). That is, B(w — w)f(w — w) is the Dirac delta

i) lim5(w) =

function.

Proof. See proof in Appendix A.

As Lemma 1 shows, the case of the utilitarian s.w.f. is trivial and all the weights is equal
to one. The case of Rawlsian s.w.f. is more interesting. Applying the result of Lemma 1 to
equation (14) in the case of Rawlsian s.w.f. (p = 00) leads to the following transformation of

this equation: X
Ooto  mol — Ool(w)

1— 0ty noel

Before I turn to the analysis of the influence of the collateral tax sanction on social

(15)

welfare, I need to clarify an implicit assumption about monetary fines. Note that while a
monetary fine is not directly present in the model, I presume it is imposed on everyone in the
population. Moreover, the value of the monetary fine determines the relationship between
the net (n) and gross () effective tax factors. An increase in the monetary fine raises both
the net and gross effective tax factors but the magnitudes of those increases in the net and
gross effective tax factors could be different depending on the value of the monetary fine.
Importantly, if the increase in 7 is sufficiently large compared to the increase in 6, then a
more socially beneficial statutory tax policy can be implemented when a higher monetary
fine is imposed. It is a benefit of promoting additional voluntary compliance across the entire
population. In Lemma 2 below, I specify the exact conditions when this occurs. To abstract
from this effect and focus on the tagging benefit of the collateral tax sanction, later on I
impose the assumption that the monetary fine is imposed at the optimal value so that a

further increase in the monetary fine would not lead to an improvement in social welfare.

Lemma 2. Assume that preferences are quasi-linear and the social welfare func-
tion is CES. Then,

i) if 260 > B then a marginal increase in Oy increases social welfare,

i) ifg%g <& (% = 1) then a marginal increase in Oy decreases (does not change)

social welfare.

Proof. See proof in Appendix A.
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According to Lemma 2, an increase in 6, which occurs due to an increase in the monetary
fine, is socially beneficial if g—zg > Z—g. Thus, to ensure that the monetary fine (imposed on
everyone in the population) is set at the optimal value and its further increase would not

lead to an improvement in social welfare, I impose the assumption that

oo )
90y 6y (16)

4.1 Optimal Policy with the Collateral Tax Sanction

Consider now the imposition of a collateral sanction that raises the gross effective tax factor
in group 2 from 6y to 6, > ;. Correspondingly, the net effective tax factor in group 2 rises
from level ny to some level ny > 1y The gross effective tax factor in group 1 stays the same.
For symmetry, I denote it by 6y (#; = 6y). The rest of the structure of the model is the same.

An individual in group i (i = 1,2) maximizes now u; = I(1 — 6;t) — (L) + G. Optimal

income, I;(w), that maximizes group ¢’s individual utility, u;, is determined by the FOC:

R (17)
The government now maximizes:
ui (w)' " fi(w) /UQ(w)l_p fo(w)
F= d d 1
SW / [ w + [ w (18)
by choosing t and G, subject to the revenue constraint:
/ mtll(w)flgwdw +/ thIQ(w)fZ(Qw)dw =G +R. (19)

Plug the expression for individual utility (17) and the expression for G derived from
revenue constraint (19) into the social welfare (18) and then maximize it and simplify the

first-order condition to get

01
1—64t

Ot

T—o tﬁzézfz = (mL — 6:11) + (a1 — 6515) (20)
— U2

771é1f1 +

where ¢ denotes the optimal tax rate in the case with collateral tax sanction, I; = J Ii(w)@dw

is the average income in group i, I; = J @(w)]i(w)@dw is the “socially-weighted” income
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in group ¢ with weights f;(w) = ful(w)*PMZii)f_Zg(w)*Pde7 and ¢ = [ ei(w)%z”)f(w)dw
2 2

is the income-weighted average elasticity in group i, where ¢;(w) = is equal to the
wage elasticity of labor supply for a w-type individual in group «.

To determine what happens to social welfare, I assume that labor supply elasticity exhibits
a constant wage elasticity, that is, ¢(L) = L'T1/¢ where € is the labor supply elasticity and
the strict convexity of ¢ implies € > 0. This assumption leads to a closed-form solution for

optimal incomes, for ¢ = 1,2, which is:

L(w) = ( 1 = 6it )Ewlﬁ. (21)

1+1/e

The closed-form solution for I;(w) helps to simplify equation (20) determining ¢:

€ €
01t 1—-01t T 0ot 1—05t o
-0, €N (1+1/e) Wi+ =562 <1+1/e> W, =

A — e N (22)
= (2t) W — 0 + () WV — 6272,
as well as equation (14) determining to:
Ot W — oW
olo "o 0 ’ (23)

1—6te  npelW

where W; = fw“”@dw, W, = fﬁi(w)wlﬁwdw, W = Jwtte f(w)dw = Wi + Wa, and
W — W, W , _ ui(w) "
W = Wi + Wa, where 6z(w) N ful(w)*/)wdw—l-fuz(w)*ﬂ@dw.

Let us now analyze the effect of a small increase in the effective tax rate in group 2

starting from level 6y, which reflects the effect of the imposition of a collateral tax sanction
at the margin.

Using the closed-form solution for I;(w), we can simplify the expression for individual

110\ L
=1 el 24
u €(1+1/€> w+G (24)

utility which is now:

By differentiating the social welfare (18) w.r.t. 0, and estimating the derivative at 6y = 6,

we can determine how a small increase in the effective tax factor in group 2 (starting from

level 6y) affects social welfare. In doing this, remember that 85(;1/ £

= 0 and that 7, rises with
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0, (g—g; > 0). The derivative of (24) w.r.t. 65 can be expressed as:

- 1—90t 14 W2
ety (1 + 1/6) W [(W W,

where ¢ = [uy(w)'~ philw) w)dw+fu 1= pr( ) dw

As equation (25) implies, there are two effects of the imposition of a collateral tax sanction.

OSW F
00,

( 12
00,

- @>] . (25)

7
02=00 bo=t0 70

The first term in brackets in equation (25) represents the targeting benefit of the collateral
tax sanction which arises when the redistribution from group 2 to group 1 occurs. The second
term represents the voluntary compliance effect. This effect leads to a loss in social welfare
because the collateral tax sanction has a higher social compliance cost than the monetary
fine (meaning 3 8”2 < 8"0 ) and because the monetary fine is assumed to be chosen optimally

(meaning ggo = 770) Thus 9 To

) 902 02=0 0o
Because % — 20 < 0, for the derivative B%ZVF to be positive, it should be that
216,=6 0 2 162=6
W W, n O
(T — A—) > 0— — 87 . (26)
w W2 0 2 12=0,

Proposition 2 summarizes this result.

Proposition 2. Assume that preferences are quasi-linear and the social welfare
function is CES. There are two groups of individuals of equal size, each with a
continuum of skills. Assume that the wage elasticity of labor supply is constant
and identical for the group 1 and 2. Then, a small increase in the effective tax

factor in group 2 starting from level 0y leads to an increase in social welfare if
condition (26) is satisfied.

Let us now explore the meaning of condition (26). For it to be true, W JW — W, /W should
be sufficiently positive, which is equivalent to Wl / Wl Wg / WQ being sufficiently positive.
Recall that W; = fw““e 5 iy and W; = [ Bi(w)w!te f‘ Ldw. That is, 2WW; is the average
before-tax income in group ¢ and ZI/VZ- is the somally—welghted” before-tax income in group
i. Thus, for W, / W, — W, / W > 0 to be true, the ratio of the “socially-weighted” income to
the average income in group 1 should be higher than that in group 2. The following lemma

presents some sufficient conditions for W, /Wy — Way/Wa > 0.

Lemma 3. Assume that skills in group 1 are distributed over |[wy,w| with

p.d.f. Fi(w) and skills in group 2 over [wy,Ws| with p.d.f. Fy(w), where w, > 0
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LW W i 14e fi(w) _
and w, > 0. Then, condition Wi — Wi > 0, where W; = fw crdw, Wi =

fﬁi(w)wlﬁwdw, is satisfied if

i) parameter p in the social welfare function is sufficiently large, that is, p > po,
where 1 < pg < 00, meaning the social welfare function is sufficiently convex. The
skill distribution in group 2 first-order stochastically dominates the skill distribu-
tion in group 1, that is Fy(w) > Fy(w) for all w, with strict inequality for some

w.

i1) parameter p in the social welfare function is equal to oo, that is, s.w.f. is
Rawlsian. The lowest skill in group 2, w,, is larger than the lowest skill in group

]7 wu (w2 > wl)

Proof. See proof in Appendix A.

Overall, the collateral tax sanction can be beneficial due to the targeting benefit even
if the monetary fine is chosen optimally and the collateral tax sanction has a higher social
compliance cost than the monetary fine. Together, Lemma 3 and Proposition 2 imply that
the use of a collateral tax sanction could improve social welfare when the social welfare
function is sufficiently concave (i.e., social weights are sufficiently decreasing) and the skill
distribution in group 2 first-order stochastically dominates the skill distribution in group 1.
Additionally, for the collateral tax sanction to be socially beneficial, it should not impose a
very high compliance cost and hence a social cost on taxpayers, that is 3—7;2‘029 — Z—g should
not be too negative. One important thing to note is that I only explore the marginal effect
of the imposition of a collateral tax sanction (a small increase in 6,). If the impact of the
collateral tax sanction is large (6, is much larger than 6y) then an additional examination of
its benefit is needed.

I now focus on the Rawlsian s.w.f. directly because in that case we can not only determine
the impact on social welfare but establish what happens to the welfare of individuals with

different skills in each group.

4.2 Rawlsian Social Welfare

In the case of the Rawlsian s.w.f., we know from Lemma 3 and Proposition 2 that the use of
a collateral tax sanction could improve social welfare when the lowest skill level in group 2 is
larger than the lowest skill level in group 1 (w, > w;). Moreover, in the case of the Rawlsian
s.w.f., we can go further and examine how the imposition of a collateral tax sanction would

impact the welfare of individuals with different skills in the two groups. To do this, first,
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Lemma 2 shows how formula (22) for the optimal tax rate transforms in the case of the
Rawlsian s.w.f.. It does so not only for a small increase in 65 but for any increase as long as
(1 — 02)wy > (1 — 61)w,. Second, Proposition 3 below establishes that a small increase in
the effective tax factor in group 2 from 6, to 65 redistributes income from group 2 to group
1 through a decrease in the tax rate, . It also shows that everyone in group 2 receives a
loss in their welfare and everyone in group 1 receives a gain in their welfare as a result of an

increase in the effective tax factor in group 2.

Lemma 4. Assume that individual preferences are quasi-linear and o is strictly
convex. There are two groups of individuals of equal size, each with a continuum
of skills distributed over different supports: in group 1 over [wy,w;] and in group

2 over [wy, Wa).

i) Assume that w, is sufficiently larger than w,, specifically, (1 — 03)wy, > (1 —

0 )w,. Then, u; < u,.

it) Assume that the social welfare function is Rawlsian (p = 00). Assume that
the wage elasticity of the labor supply is constant and identical for group 1 and 2.
Assume that (1 — 02)w, > (1 — 01)w,. Then, the optimal tax rate is determined
by € €
e (155) W+ e (155) 1 = o
= (i755) W+ (35) W — o (50E)

wla
where W; = ffuﬂ“@dw and W, = wi™e .

Proof. See proof in Appendix A.

Proposition 3. Assume that preferences are quasi-linear and the social welfare
function is Rawlsian. There are two groups of individuals of equal size, each
with a continuum of skills distributed over different supports: in group 1 over
[wy, W] and in group 2 over [w,, Ws], where wy is larger than w,. Assume that
the wage elasticity of labor supply is constant and identical for group 1 and 2.
Assume that the average skill level is sufficiently higher than the lowest skill level.
Precisely, assume that Z—S(Wl—FWQ)—le > 0. Assume also that §2 > 3—35 >

02=0¢

o W 5 12 Then, a small increase in the effective tax factor in group 2

0o W1+W2
starting from level Oy leads to:

12Note that this condition is condition (26) in the case of Rawlsian s.w.f. which implies that the imposition
of the collateral tax sanction is socially beneficial.
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i) a decrease in the taz rate, which allows the government to redistribute income

from group 2 to group 1;
it) an increase in the utility for each individual in group 1;

iii) a decrease in the utility for each individual in group 2.

Proof. See proof in Appendix A.

Thus, as proposition 3 shows in the case of Rawlsian s.w.f. when the lowest skill level in
group 2 is larger than the lowest skill level in group 1 (w, > w;) the use of a collateral tax
sanction could not only improve social welfare, it could raise the welfare of everyone in group
1 and reduces the welfare of everyone in group 2.

I would like to conclude this section by addressing a potential concern that the benefit
from a collateral tax sanction under the assumption of linear income tax could arise because
collateral tax sanction substitutes for the progressivity of income tax. Given that a collateral
tax sanction is correlated with income through its correlation with ability, this indeed might
seem concerning. However, this is not the true reason for the collateral tax sanction being
beneficial. Recall that a collateral tax sanction helps to improve the design of the tax system
by conditioning punishment (effective taxes) based on some characteristic correlated with
earning potential. Hence, a collateral tax sanction is beneficial with a nonlinear tax when
the cost of the sanction is related to goods whose consumption is increasing in the ability

conditional on the level of income.

5 Some Concerns

One might wonder why we need collateral tax sanctions if we have tags. In practice, it might
be easier to implement collateral tax sanctions than tags for political reasons. If we want to
tax based on ability, then we might want to tax based on the possession of an international
passport. But, it might be impossible to do, because it is illegal to restrict your right to
travel. However, when a person violates the law, it could be legal to use broader instruments
and revoke the passport.

As discussed earlier, an important feature of collateral tax sanctions is that their imposi-
tion affects consumption directly. Often, it forces the consumption of a certain good/activity
to be reduced to zero. How pronounced the effect of such a restriction is depends on individ-
ual preferences. Certainly, some collateral tax sanctions could be very restrictive and could

significantly affect a taxpayer’s utility.
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A sanction which produces a high utility cost has its benefits and downsides. On the
one hand, it could be effective if it produces a large deterrence effect. That is, it creates
strong incentives for taxpayers to pay their taxes in order to avoid the sanction, so that
many taxpayers would pay their taxes and would not be subject to the sanction. On the
other hand, if the produced deterrence effect is low, then many taxpayers would be subject
to the sanction. Hence, the sanction would substantially reduce social welfare.

It is also necessary to acknowledge that this paper explores only one channel through
which collateral tax sanctions affect people. There are many other channels. In addition
to affecting evasion behavior, some collateral tax sanctions might actually discourage labor
supply. For example, the suspension of a driver’s or a professional license may impose some
restriction on people’s ability to earn money. Second, whenever there is a shadow economy,
collateral tax sanctions might stimulate some shadow consumption. The size of those effects
is unclear and empirical work is needed to estimate it.

Additionally, the model presumes that the introduction of a collateral tax sanction is
accompanied by an optimal adjustment in the tax rate and lump-sum transfer so that the
revenue requirement is held fixed. In the real-world, collateral tax sanctions have often
been implemented without other tax reforms. In theory, the introduction of a collateral tax
sanction without a change in the tax rate and lump-sum transfer would lead to higher tax
revenue. Hence, we would need to properly account for the benefit from an increase in tax
revenue as well as for a benefit from improved redistribution. To do this, a more sophisticated
model and additional assumptions about the value of tax revenue spending is required, which
can be considered as a next step on this path.

Finally, this paper analyzes the benefits of the use of collateral tax sanctions only from
the social welfare perspective without accounting for various issues in political economy.
Certainly, the use of collateral sanctions for tax purposes gives the government additional
power, which in the case of a corrupt government might be detrimental (Tanzi (1998)) or in
the case of benevolent and more informed government could help to teach taxpayers (D’ Antoni
and Galbiati (2007)). This concern is important and should be taken into consideration when

a tax enforcement policy is chosen.

6 Conclusion

This paper analyzes a collateral tax sanction — the revocation of a privilege provided by the

government, imposed for a failure to comply with tax obligations. This paper proposes a
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new rationale for why it may be beneficial to use collateral tax sanctions for the purpose of
tax enforcement. Collateral tax sanctions are a way to impose punishment correlated with a
taxpayer’s ability and, as a result, can increase social welfare by making the redistribution
of income through the tax system more efficient. In other words, a collateral tax sanction
might work as a tag. It does this by affecting consumption rather than income, which makes
the enforcement targeted to a group of taxpayers. When earning potentials in the targeted
group are higher than in the rest of the population, social welfare is raised by the imposition
of a collateral tax sanction which helps to redistribute income from the former to the latter
group.

The paper develops a model that explores the welfare and redistribution consequences of
the imposition of a collateral tax sanction for tax noncompliance. In the model, individuals
are heterogeneous in their skills. By imposing a collateral tax sanction correlated with indi-
vidual earning potential, the government can raise the effective tax rate of a targeted group
of taxpayers. Under the CES social welfare function, social welfare increases if the social wel-
fare function is sufficiently concave and the skill distribution in the targeted group first order
stochastically dominates the skill distribution in the other group. Under the Rawlsian social
welfare function (which is a special case of the CES s.w.f.), social welfare increases when the
earning potential of the poorest individual in the targeted group is sufficiently higher than
the earning potential of the poorest individual in the rest of the population. This occurs
because of a decrease in the new optimal statutory tax rate, which allows an increase in
the utility of the rest of population at the cost of decreasing the utility of taxpayers in the
targeted group.

Appendix

A Proofs

Proof of Proposition 1
The FOCs the determines the optimal evasion levels F;(1,t) and Ey(I,t) are t = %

and t = %ﬁg). Because D;(I, E) for i = 1,2 strictly convex and aDg(é’E) > 8D18%’E),

these FOCs imply that E > Ej. Hence, o —n1 = 1(Ef — E3) > 0 and 6, — 6, = 1(E} —

E3) — H(Di(E}) — Da(E3)) = HH(Ef — E3) — (Di(Ef) — Dy(E3) + Di(Fy) — Day(E3))] >
* * 8Dl E* * * * * * *

LB} — B3) — 225 By — E3) + (Da(By) — Di(Bj)) = £[(Da(By) — Di(Ej)] > 0, where

Di(EY) — Di(E;) < aDé—gEik)(Ef — E3) because D, (+) is strictly convex in E, and (Dy(E}) —
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Dy(E3) > 0 because D;(1,0) =014 = 1,2, and 8D2[E) > 8D13(E{E) u

Proof of Lemma 1
Note first that from equation (9) it follows that utility function u(w) is strictly increasing
on [w,w| because “information rent” is positive. That is, minu(w) = u(w).
i) When p converges to zero, the result is straightforward. Indeed,
u(w)_" u(w)? 1

lp@gﬁ( w) = lpm(;bf w)dw - [ u(w) f(w)dw a J f(w)dw =1

ii) Consider p converges to co. Define function (w) = % Because u(w) is strictly

increasing on [w,w], function y(w) is strictly decreasing on [w,w] and y(w) = 1.
Consider w = w. Then,

~y(w)? 1 1

limp(w) = lim lzm— = - =o00.
p=00

p=o0 [ ()P f(s)ds — p=o [7(s)7 f(s)ds O

Let me show that lim [ ~(s)?f(s)ds = 0. By the definition of the limit, we need to show
p=00

that Ve > 0 3py such that ¥p > py [ 7(s)"f(s)ds < e. Indeed, define f = m[aa:}f(w). By
wWE | W, W

the assumptions, fy is positive and bounded. For any given € > 0, define py such that v(w +
57-)P° < 5. Such py exists because 0 < y(w + 2}%}) < 1. Then, for Vp > pg fﬁ (s)Pf(s)ds =

2fu
: ’Y )P f(s)ds < y(w )pr%LH+7w+2f_H f f(s)ds = 5+5 =

Ry (s)0 f(s)ds+ [,

Consider w > w. Then, lzmﬁ( ) = lzm% [[;Z@f(v(s (i))pf( ) =1 =0. Let

me now show that lim ["(v(s)/v(w )) ( )ds = oo. Indeed, lzm f;f /y(w))?f(s)ds =
p=c0 "%

lim fw (s) (w))”f(s)ds + limf /v (w))P f(s)ds = oo + 0 = oo, where the second

hmlt lsz (s)/v(w))*f(s )ds converges to zero because for s > w v(s)/y(w) < 1 and

the same consideration as in the previous case are applied. On the other hand, the first
limit lsz (s)/v(w))?f(s)ds converges to oo because for w < s < w ~(s)/y(w) >
1. Let me show this formally by relying on the definition of the limit. Define f; =

m[m f(w). By the assumptions, f; exists and is positive. For any given £ > 0, define py
wE[w, W]

such that (y(*3%)/y(w))” fr*5* > e. Then, for Vp > py [,/ (v(s)/v(w))? f(s)ds > (y((w +

w)/2)1(w)? [S f(s)ds + [, F(s)ds > (H((w -+ w)/2) /1 (w)P fu 52 + fu5E > e
[ |

26



Proof of Lemma 2

The derivative of the social welfare function w.r.t. 6, is

OSWE _ (9SWF _ 0SWEmym | 9SWFOm _ OSWE(9m _ mo) _
00y Otg Ono to’ 6o ono 9o - Ino 00 0o/
o7 )
= Jur(w)' =Pt f (w)dw(GR — 32),
where I = [ I(w)f(w)dw is the average income. Thus, 858‘3;17 is greater, equal or less than

a770

zero if is greater, equal or less than Z—g. [ |

Proof of Lemma 3

i) First, because distribution F»(w) first-order stochastically dominates distribution F5(w)
and function w!™€ is strictly increasing, it follows that Wy > W,. Hence, Wl / W1 Wg / Wy >
0. Second, define py = 1 4+ -9 where Gy = 1ot <ﬂﬂ)€z:Z lsz““fz dw — R and

apw; 1+1/e
_ 1+e 1+e - _ L f
ap = L(A52) T then B(w)ly,—, = WO where ¢ = 3o, f wilw)! P L dw,
Let me now show that if p > py then B(w)w!'* is strictly decreasing function. Indeed,
8 14e€ 1+4+e€ 1
% — a%((aowgfj’rurGo)p) = (aolfl(iico —(Go — (p — Dyyw' ™) < 0 for p > py. Because

distribution Fy(w) first-order stochastically dominates distribution Fy(w) and B(w)w'™® is
strictly decreasing function, it follows that —Wl < —Wg and W2 > Wl. Hence, Wl / W1 >
Wz/Wl > WQ/WQ.

.. . . 00, Zf w = W, .

ii) According to Lemma 1, limf;(w) = and limfBz(w) = 0 for w €

peoo 0, ifwsw

[wy, Wa] because w; = min{w,,w,}. Hence, Wy = 0 and W; > 0. Therefore, W, /W, —
/_WVQ/WQ >0. 1

Proof of Lemma 4

i) According to (8), the FOCs are 1 — 0;t = 4,0/(%) for i = 1,2. Because ¢ is
strictly convex and (1 — f2)w, > (1 — 61)wy, these FOCs Zlmply Ly(w,) > Ly(w;). Then,
ug(ws) — ur(wy) = Io(wy)(1 = b5t) — L1(w ) (1 = 01t) — [p(La(wsy)) — @(La(w,))] > Lo (w,) (1 —
6t) — L(wy)(1 = 61t) — (1 — Ost (222 — D)) — (1 — Bat)w, — (1 — 6r)uwy) 2L > 0,
where I have used that ¢(La(w,)) — (L1 (w;)) < ¢ (La(w,)) (La(w,) — Li(w))).

i) If (1 —6y)w, > (1 — 61)w,, then according to part i) of this lemma u; < u,. Hence,

: . 00, if w=1w
according to Lemma 1, lim [ (w) = and lim[y(w) = 0 for w € [w,, Ws).
p=ce 0, ifw>uw p=ee

Therefore, formula (22) reduces to (27). B

Proof of Proposition 3

27



Note that formula (27) for ¢y when 6; = 65 = 6 reduces to

770<W1 + W2) -0,
(14 )no(Wy + Wa) — 0,1,

Ooto = (A.1)
where T used that f$w1+€f(w)dw = ffw”g@dw + walJ“@dw.

To determine the sign of the change in the tax rate as a result of an increase in the
effective tax factor, differentiate (27) w.r.t. 6, and estimate the derivative 88—92 at 0y = 0 to

get

ot
002

i — (G2 (Wa+W2)—2W ) —Ooto (14)W, |
02=0, 0o (W1+W2) %(W1+W2)—E1)

) (A.2)

toWo (1—f0to)Bo W, no _ One

o (Wi+Wa) (o (W1+Wa)—0W ) \ 6o 002

where the last term in the above equation is negative because g—zf — g% < 0.
02=0p
For a% to be negative, it is sufficient to have Z—S(Wl + W,) — 2W, > 0.3 This
02=00

implies that the average skill level should be sufficiently higher than the lowest skill level.
If so, the optimal tax rate decreases with an increase in the effective tax factor, imply-

ing that tax revenue collected from taxpayers in group 1 decreases. The effective tax

3 4 005t t ~ €90t0W2w2
rate in group 2, however, increases, because £2* = |} 2=l —
group =, ’ ’ 90> |p,—g,  Wri+Wa 1t (3L (Wr+Wa)—W, )

toWo efoto WIW, o One > toWh >0 : ona o
LW Yoo ! o _ 9n2 Lo assuming that 22 £

(WitWa) (G2 (Wi+W2)-1,)? \ o 902 g, _p, Wi+Wa & 902 g, _p, bo

in{ W, W . . )
%.M When the effective tax factor in group 2 increases, the lump-sum transfer also
1 2
. G 1\—c ¢ Ot enobo WolW?

increases, because <~ =(1+:2 1 — 6gt)(1 — e200 =l > ( pre-

’ 902 {9, g, (1427 ot)( 1—9oto)(no(1+e)(wl+wz>—eom)2 p

suming 3_22 =& This means that the increase in the taxes paid by taxpayers in group

02=0
2 outweighs fhe decrease in the taxes paid by taxpayers in group 1.

The expression for u;(w) and for w;(w) for i = 1,2 are now

1 o - 1
u, = (]_ + E)_E (771t<1 — 01t)6W1 + T]Qt(l — egt)EWQ + 1—4—6(1 — Qit)1+6wzl+e) — R, (A?))

13Note that this condition is easily satisfied if w, is close to zero.

1—65t
1+1/€

o)
—to po __ 9p2
02=0 0o 00

is not much less than g—g.

14The tax revenue paid by taxpayers in group 2 is TRy = pzt(

€
OTRo 1—0-t T L[’Q 905t
decrease because 50, = (1+ ) Wy { T 06

€ A
) Ws, and it could increases or

T/e - } 2 0 depending of the size
2=Vo

dpa . L. ¢ Opa

of 26~ . It is positive if 20>

2=Vo

2=Vo
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: " €<1 o eit)1+e(w1+e . wil-i-e)‘ (A4)

By differentiating the above utilities w.r.t. 2, we can determine how an increase in the

1
U = U; + (1+E)_E

effective tax factor in group 2 affects the utilities of individuals in each group. In doing this,

remember that now <L = 0, because ¢ is chosen to maximize u,. The derivatives of the

utilities w.r.t. 05 are

0 1 WalV . 0
U (g ) (1 — o) | =2 gy, (o T2 >0, (A5)
00, 02=0, € Wi+ Wy 0o 90, 02=>00
duy Ju, 1. ot 1 1
gt = L (1) = Ooto) o [ — —— (W™ —w;™) >0, (A6)
90, B2=>00 00, #2=00 € 09 02=00
Ouy — 1\—eto(1—=boto)® | _ 737 __ (1—ot)) WaWF(W,—W ) _
89; 0200 - (1 + E) Wit W |: W1E2 Zg(W1+W2)(Zg(1%/1+%/2)—1W1)} (A 7)
—(1+ %)—Eto(l — Ooto)Wo (g—g — g—g; o <0,
Ous Ou, 1._ 00yt 1 1
) - = + (14 =) (1 = 6boto)" | — (W —wy™) <0, (A8)
90y 62=69 90y 02=0o € 09 02=00
where the estimate of the sign of g—%; . presuming that (8?_23 oy is not too small, specifi-
2=0b0 2=Y0
no __ minﬁwl 7&2}

)
cally, that Ff2

bo Wi+Ws
These derivatives imply that everyone in group 2 receives a loss in their welfare and

everyone in group 1 receives a gain in their welfare as a result of an increase in the effective
tax factor in group 2. Because the Rawlsian social welfare function in this case is equal to

uy, social welfare increases.

B Relaxation of the Assumptions

I now relax the assumption that the gross effective tax factor and the net effective tax factor

do not depend on the tax rate, that is, I now presume that 6(¢) and n(t). To separate the

29



influence of the tax rate on 6 and 7 from the influence of the collateral tax sanction, I denote
the collateral tax sanction by s. I assume that when the collateral tax sanction is imposed
(s > 0), we have 22 > 0 (22 > 0) and 2+ = 0 (%2 = 0).

First, note that the FOC describing the solution of the individual problem does not

change, that is, (1 — 0;(t)t) = %g@l(%w)) However, the derivative of income w.r.t. the tax

00,
rate is now %I; = —Glittgf e(w)l;(w).

Second, under the assumption that the labor supply elasticity exhibits a constant wage

elasticity (o(L) = L'/ e > 0), the FOC characterizing the optimal tax rate is now

o0 € a0 €
(01+t 1)t 1-0+¢ 2 (O2+t52)t 1—0ot F
ot 6771 1 M/l + ot 6772 2 ‘)‘/2 —
€

10t 141/ =0zt 141/
= (i;‘f}i) ((m + tZ)Wy — (01 + t220) W) + (i;fii) ((n2 + t22YW — (62 + t22)W5),
(A.9)
and equation (23) determining ¢, is now
(00 + t%0)t0 (o + tG)W — (o + t5)W (A10)

1 — bty enoW

vﬁlere W, = fw”e@dw, ?l :L@(w)wlﬁ@dw, W = [w'* f(w)dw = Wy + Wa, and
W = [ B(w)w' f(w)dw = Wy + Wh.

Finally, the derivative of (24) w.r.t. s can be expressed as:

OSWF 00y [(1—06ot\ - | W W 0 14w
-Gt (51) " | T a
85 02=00 85 1 + 1/6 W W2 0y=0) a 2 62=>0 00 + +tw

(A.11)
This equation is analogous to equation (25) and leads to the following condition for the

collateral tax sanction to be socially beneficial:

W Wy R Om| (12
W W2 0,=00 90 + —Hf% a92 0>=00

Thus, the use of the collateral tax sanction could improve social welfare when the so-
cial welfare function is sufficiently concave and the skill distribution in group 2 first-order

stochastically dominates the skill distribution in group 1.
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