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Abstract

We study the optimal mix of direct and indirect taxes in the presence of
tax avoidance. It is shown that a linear consumption tax is part of the optimal
tax scheme, and so even when the assumptions of the Atkinson-Stiglitz theorem
are not satisfied. The reason is that taxing consumption is a way to tax true
income, whereas income taxation only falls on reported income. We also show
that, with a weakly separable utility function and linear Engel curves, tax rates
should be uniform across goods. With nonlinear Engel curves, which good
should be taxed more depends on the comparison of a redistributive and an
efficiency effects.
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1 Introduction

The literature on optimal taxation, initiated by the pioneering work of Mirrlees
(1971) has for a long time focused on the labor supply response to taxes. This
corresponds to what Slemrod (1995) names the real response to taxation. However
individuals can also react to taxes by manipulating their reported income, keeping
labor supply unchanged. This response can be legal (avoidance) or not (evasion).

We focus in this paper on tax avoidance, that is legal means used by individuals
to reduce their tax payments. Tax avoidance is a pressing issue in all advanced
economies. According to a 2011 report of the UK’s economics and finance ministry
(Tackling Tax Avoidance), avoidance activities are estimated to represent about 17.5
% of the overall tax gap (42 billion £), which is defined as the difference between
taxes owed and taxes paid.

The academic literature on this issue has been growing quickly these last years.
Part of it is devoted to the study of the elasticity of taxable income (see the survey
by Saez et al. (2011)). This concept, which encompasses both real and substitution
responses to taxation, is indeed the relevant one for evaluating tax distortions. There
also exist a few papers that concentrate more on the avoidance margin. Slemrod
(2001) studies the effect of income taxation in a model where both real (change
in labor supply) and avoidance responses are taken into account. He does however
adopt a purely positive standpoint and does not determine the optimal level of taxes.
Slemrod and Kopczuk (2002) determine the optimal level of avoidance. Contrarily
to labor supply responses, avoidance behaviors can be, at least partly, controlled by
the government. This has crucial implications for the design of the tax system. If
avoidance responses to taxation are large, the best policy would not be to lower tax
rates (as suggested by the standard Mirrleesian approach), but instead to broaden
the tax base and eliminate avoidance opportunities. Roine (2006) develops a political
economy model in which individuals vote on the level of the tax, when the distortion
caused by the tax is driven by avoiding behaviors.

None of the previous papers develop an optimal taxation approach. Grochulski
(2007) and Casamatta (2011) determine the optimal income tax curve when individ-

uals have access to a costly avoidance technologies. Grochulski (2007) shows that,



with a sub-additive cost function, individuals should not avoid taxes at the opti-
mum. In other words, all individuals should declare their true income. Casamatta
(2011) considers a convex cost function (that violates sub-additivity). He finds that
middle-class individuals should be allowed to avoid taxes. In these two articles, the
only instrument at the disposal of the tax administration is the (direct) tax on labor
income. In this article, we introduce indirect taxes, assuming that both labor income
and consumption goods can be taxed. We moreover take into account both the labor
supply and avoidance responses. It should be emphasized that we are not the first
ones to take up this issue. Boadway et al. (1994) have developed a very similar
model. We however provide an alternative method for solving the problem, hoping
to bring additional insights and intuitions, and thus to complement the analysis by
Boadway et al. (1994).

The setup considered allows us to contribute to the direct versus indirect tax con-
troversy. This debate originates from the celebrated article by Atkinson and Stiglitz
(1976). These latter show that there is no need to tax consumption, as long as the
utility function is weakly separable between consumption and leisure. This result
is known as the Atkinson-Stiglitz theorem. We show that considering tax avoidance
has profound implications on the result. The reason is that, with tax avoidance,
true and declared incomes do not coincide. As income taxes fall on declared income
only, there is thus a scope for indirect taxation, even when the assumptions of the
Atkinson-Stiglitz theorem are violated. This follows from the observation that tax-
ing consumption is equivalent to taxing true income and thus allows to increase
social welfare with respect to the case where only the (nonlinear) labor income tax
is used. The framework analyzed thus provide a rationale for the existence of a di-
rect/indirect tax mix, where both direct and indirect taxes coexist. The reasoning
exposed in the previous paragraph holds true with a single consumption good. We
also study the case of two consumption goods, tackling the issue of the tax differen-
tiation between goods. We find, as in Boadway et al. (1994), that tax rates should
be identical between goods, provided that the utility function is weakly separable
between consumption and leisure and Engel curves are linear. With nonlinear Engel

curves, matters are more complicated. We show that two effects play in opposite



directions. Increasing a given tax rate has both a redistributive and an efficiency
effects. We show through a simple example that these two effects may go in oppo-
site directions. Even though taxing more luxuries is beneficial from a redistributive
standpoint, it also induces more distortions. We cannot thus conclude analytically
on the desirability of taxing more luxuries than necessities. Which goods should be
taxed the more depends on which of the two effects identified above dominates.
The remainder of this article is organized as follows. The model is presented in
section 2. In section 3, we consider a single consumption good. Finally section 4 is

devoted to the case of two consumption goods.

2 Model

We consider an economy with three goods: leisure ! and two consumption goods.

L and nf.

Individuals differ in productivity: w’ < w¥, with respective numbers n
They have the possibility to reduce (legally) their taxable income. We denote y true
labor income and gy taxable labor income. The cost of hiding A euros is ¢(A), such
that ¢(0) =0, ¢ >0, ¢" > 0.

We write the utility function as follows:

Ut = ule, 51"

= u(c}, b,y fwh),

where clh is the consumption of good i by a type h individual and I* his labor supply.
In the next section, we first address the case of an economy with a single consumption

good. This helps to clarify how tax avoidance affects the design of the tax structure.

3 A single consumption good

3.1 Optimal income taxation

We assume as a starting point that the government does not tax consumption goods.
Tax revenues only come from labor income. The problem is solved in two steps. In
the first stage, the planner determines the amount of taxable income 4" and the level

of the tax T" for each type of individual. Then individuals choose optimally, in the



second stage, their labor supply. We proceed backward and solve first the program

of the individuals in the second stage:

max u(c, y" /")

The first-order condition is:
(1—¢") hy Lon g
UC whul = U.

We substitute the budget constraint in the utility function, to obtain the indirect

utility function:
VG T") = u(y" = T" = o(y" = 3"),y" ")

Differentiating this function and using the envelop theorem, we get:

ovh L OVl b
7 e = U
oy € 9Th ¢

We also write the corresponding expressions for the mimicking individual. When a

= ¢ (" - 9")u

type H mimics a type L, he gets the utility level:
VH = yHgL 7L
= u(@, g jo)
= @’ =T = o(" - "), 5" Ju™),
where § is the income level that maximizes the utility of type H individuals when
these latter declare §* and pay the income tax TF. We thus have
%ng = gt O =t

oTr
We now address the program of the (utilitarian) social planner in the first stage.

It chooses bundles (T, §%) and (TH, ) in order to solve the following program:

max n'uly” =T = o(y" —§"),y" /") + 0y =T = o(y" = §"),y" j)
L?y

st

n*Th + 01T > 0

uly™ =T —o(y" — g™, y" ™) = u(@" =T — 93" - §"), 5" ™).



Denoting g and A the Lagrange multipliers of the government budget constraint
(GBC) and the incentive constraint respectively, first-order conditions for interior

solutions read as:

—ntul 4t 2@t = 0

—nful 4™ — = 0

nP¢ (yb — gk — 2 (57 —gall = o
n" ' (" — gl + 2 (7 — gl = 0.

It is clear that the last condition cannot be satisfied with equality, as the left-hand
side is strictly positive. This implies that y? = §: highly productive individuals
should not avoid taxes at the second-best optimum.

As for the types L, we can deduce easily from the third condition that low
productivity individuals should be allowed to avoid taxes as soon as the marginal
cost of avoiding the first euro, ¢’(0), is low enough. In this case, allowing avoidance at
the margin does not hurt much the types L, as the marginal cost ¢/(0) is low. But it
allows to relax the incentive constraint, as represented by the term \¢/' (g7 — g%)all.
The avoidance cost being convex, it is more costly for the types H to mimic the
types L. These results were demonstrated by Casamatta (2011) in a continuous type
model with exogenous income. The lesson from this simple two types model is that

they extend to the case of endogenous labor supply.

3.2 Tax implementation
When faced with a tax function T'(.), a type h individuals solves the following pro-

gram:

max u(c", y" /")
Yy

st

=yt =T - oy -3,
leading to the first-order condition:

T'(G" = ¢'(y" — 9").



The marginal tax rate is equal to the marginal avoidance cost. This is intuitive.
Individuals adjust their reported income up to the point where the save in income
tax equals the additional cost of hiding income. This implies that highly productive
individuals face a marginal tax rate equal to ¢’'(0). The marginal tax rates of the
low types is ¢'(y* — §%) > ¢/(0). As soon as ¢'(0) # 0, this implies that marginal
taz rates are strictly positive for all individuals. This contrasts with the conclusion
of the standard optimal taxation model, in which the marginal tax rate of the more

able is 0 (Stiglitz (1987)).!
3.3 Direct vs. indirect taxation

We now assume that consumption can be taxed at a proportional rate ¢t. Confronted
to this tax rate, a type h individual determines his optimal consumption level and
labor supply to solve:

max u(c, y" /")
Ch7yh

st

(L+t)ch = " —Th — (" —3").

Individually optimal consumption level thus satisfy the first-order condition:

1—¢ 1 4
1+ e ™ ghtt

We substitute the budget constraint in the utility function, to obtain the indirect

utility function:

Vi T = (e y W)
_ u(yh —T" = o(y" — 9"

h h
Tt Yt W),

Differentiating this function and using the envelop theorem, we get:

ovh vt -9, ovh L on

at 14t Bgh . 1+t e aTh T 14t

(1)

'Boadway et al. (1994) obtain also a zero marginal tax rate at the top. Their result however
comes from the fact that they concentrate in their model on the particular case where ¢'(0) = 0.



We also write the corresponding expressions for the mimicking individual. When a

type H mimics a type L, he gets the utility level:

v = VAt T

= (@ gt jw)

W0 =00 a

1+t
We thus have
o7 H ~H 7 H 1(~H _ ~L o H
— 1
ov __c all BVA' :qb(y y)ﬂ£{7 ov _ atl )
ot 1+t oyh 1+t orL 1+t

It is straightforward to show that 77 > y%.? Consumption being a normal good, this
implies ¢ > ¢l

The social planner chooses the tax rate ¢t and proposes two bundles (T'F, §%) and
(TH,4™). These bundles are designed such that individuals optimally choose the
one intended for them. A utilitarian planner then solves the following program:

max nfVE@, gt TF) + nV (¢, gH, TH)
t,Th,gjh

st
t(nlcl +nf ety 4 nlTh 40 TH >0

VE@ g, Ty > v, gt Th).

The first-order conditions with respect to ¢ and T" are:

dck oct ovH  ovH
L L H _ H L H
tnk SAER) WIS YEAAE
+ pu(n“c® +n"c? +t(n 5 T ) + (815 Bt)
oVt oct ovH
L L L —
N STT + p(tn 9T +n") + A(— 8TL>
ovH dct? ovH
H H H
Yt 2 A =
g T g ) A
?Evaluate 8UH/8QH at 7 = y". At this point, the type H mimicking individual chooses the
same consumption basket. Therefore:

ovE ovVH
L H
or T o

out _1-¢(), 1 ey

G | —_yr 1+t Ful(c’ wH)
Recalling that
Ut _1-¢()p 1, ¥
oyL 1+t ¢ L T wH
and w? > w’, we obtain that 8UH/8gH > 0.
Z:]H:’!,/L
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L

C

We use (1) and (2), as well as the Slutsky relationship:

dch ho o Och
a2 e

where S” is the Slutsky substitution term. Multiplying the second and third condi-

tions by ¢ and ¢!’ respectively and adding up, we obtain:

ovE dck ovi ovH dcH
LW‘F,UJ(WLLCLaﬁ"FnLCL)"F/\CL(— aTL )+nHCHWiH_i_u(thcHaTiH_'_anH)_’_/\c
Substracting: ~
oL ovH
i pt(nt ST+t gty ) 57T (b — ).

We know from previous analysis that the second term is positive. Increasing ¢ has
thus a positive effect on the incentive constraint: as the type H mimicker consumes
more of the good than the type L, he suffers more from an increase in the tax and is
thus less tempted to mimic. This instrument is different from an increase in T, as
the same amount would be taken to both the type L and the type H mimicker. With
the consumption tax, the mimicker pays more taxes than the mimicked. An increase
in ¢ has also a negative effect on the GBC: it induces individuals to substitute leisure
for consumption and thus decreases fiscal revenues. The optimal tax rate thus strikes
a balance between the positive redistributive effect, and the negative efficiency one.
Evaluating the above expression at ¢t = 0, it is clear that the optimal tax rate is
positive.

The main message of this section is that, in the presence of tax avoidance, taxing
consumption allows to improve social welfare. The conclusion of the Atkinson-Stiglitz
theorem, which states that consumption should not be taxed, unless the utility func-
tion displays some separability properties, thus does not extend to the avoidance
framework. This comes from the fact that only reported labor income can be taxed
through the income tax, and not true income. The use of the consumption (which
is equal to true income in this static model) tax constitutes then a way to tax true
labor income. Without avoidance, the incomes of the mimicker and the mimicked
individuals are the same and the consumption tax thus plays no role. Here the
mimicker has the same reported income but earns a different level of income.

Note that, to obtain our result, we have used first-order conditions for interior

solutions of TF and TH. In other words, it is desirable to have a mix of direct and

w vy

oTH

=0.



indirect taxation at the optimum. As the consumption tax allows to tax true income
and thus deters avoidance possibilities, why is it so that the government also relies
on direct income taxes? The reason is simply that, contrarily to the consumption
tax, the income tax is nonlinear and thus allows to apply distinct marginal tax rates
to poor and rich individuals. In other words, the consumption tax is immune to
avoidance behaviors but it is also less flexible than the income tax. Should we have

allowed for nonlinear indirect taxes, no income taxation would have been necessary.

4 Tax differentiation

We rule out nonlinear consumption taxes and denote ¢; and 9 the ad-valorem taxes
on goods 1 and 2 respectively. Confronted to these tax rates, a type h individual

determines his optimal consumption levels and labor supply to solve:

max.n . hu(C]f,Clglayh/wh)

Y

st

A+ t)ch+ (1 +ta)ch = " —Th—p(y" —9").

Individually optimal consumption levels thus satisfy the first-order conditions:

uh . 1+1%

C1

Ug 1+t2.

We substitute the budget constraint in the utility function, to obtain the indirect

utility function:

Vh(tlththaTh) = u(c?,cg,yh/wh)
_ u(yh o ¢(yh — gh) - (1 + tQ)C]QZ Ch yh/wh)
14+t 2
h h h _ sk h
_ h Y =T =0y —9") - (A +t)ed
- U(Cl, 1—|—t2 Y /UJ )
Differentiating this function and using the envelop theorem, we get:
(‘3Vh:_ ch o avh:_ ch ) :ﬁavh BVh:qS’(yh—gh)uh 8Vh:_ 1 "
oty 1+t 2’ Oto 1+t @ le ot1 ’ 8@’1 1+t o grTh 1+t e
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nLaa‘;L + nHagZI + u(nfed +nflcl +t1(nLZ§ +nH%Cf) +t2(nLg(f + ani)) + (aa‘;H E 8;51
nLaavtzL + nHa(;ZI + p(nfel +nflell 4 tl(nLgi; + nHa;j:) + tg(nLgif + nHa;g)) + A(a(;;: - 8;:
nLg;{i + ;L(tlnL5;1LL + thLaazc?LL +nl) + )\(_(?;IL{) =0
angz + u(tlangi + mﬂgﬁ +nf) + Ag;ﬁ —0.

We also write the corresponding expressions for the mimicking individual. When a

type H mimics a type L, he gets the utility level:

v = Vgt TY)
= (e, &, g ')

U(QH —TE — oG —gt) — (L +t)cl G )

- 14+t 2>
e P T e gt -+ t)e g, oy
- u(017 1—|—t2 Y /O.) )
We thus have
ovih & h ovi & o agovh ovh oG = ") ovi 1 h
oty L+ty 2’ Oty L+t v ¢l oty ” oyt 1+t o ork L+t v

(4)

For the same reason as in the previous section, we have g7 > yl & > ¢ and
ekl > k.

The social planner chooses the tax rates ¢1, to and proposes two bundles (T, §%)

and (T, 9). These bundles are designed such that individuals optimally choose

the one intended for them. A utilitarian planner thus solves the following program:

max  nlVE(ty, b, 98 TF) + 0"V (b, 1o, 97, TH)
t1,t2,Th,G"
st
ti(nFel +nfetl) + to(nf ek + nflell) + ntTh + " TH > 0

VH(tla t2> QH7 TH) > VH(tb t27 gLa TL)

The first-order conditions are:

We use (3) and (4), as well as the Slutsky relationship:

h h
at; et aTh

11
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Multiplying the third and fourth conditions by ¢! and ¢! respectively and adding

up, we obtain:
L O H
5 oV

ovE dct oc
ntel 57T + (tlnLc{’aTlL + thchW +nlc) + )\c{’(—W)
o A w o oct! i 9k H . H novH
+n'er oTH + p(tin ¢ STL + tan' ¢; 5T +nc’) + Ay STH 0.
Substracting from the first condition yields:
oL ovi i
T pu(ty(n*Sf +n S + ta(n” S5 + n"S51)) + )\W(ClL — ).
Similar computations lead to:
oL ovi i
= it (n" Sy + n'S13) + 1o (" S3 + " 8p3)) + A ey — &),

ity
To assess whether the two tax rates should be differentiated, we fix one of the two
to its optimal level, w.l.o.g. good 1, so that 0L/0t; = 0 and evaluate:
oL ovi N
o p(t(n® Sty + S + t(n" Sy + nS3)) + A (e — &)
02|y —ty =t oT
L _ ~H
cy — ¢
p(t(n* St +nfSH) + t(nhSky + n" SE)) — pt(n™SH + nf1SH) + t(n* S5 +nsi)) C? — ;{.

1

This expression is positive (meaning that to > t1) if and only if:

nLSfQ + nHSg + nLSQL2 + nHS’g c% — 651
L _ ~H°

nlSE +nHSH + nLSL 4 nHSH = L ¢l
In order to interpret this formula, we differentiate the budget constraint of the

households:
(14t + (1 +ta)ch =y = T" — (3" — "),

to obtain:
(1+t)Sh+ (1 +t)Sh = (1- ¢lh)sgi}1

(1+t)Sth+ (1+t2)Sh = (1-9¢™)Sh

The condition for having different tax rates (to larger than ¢1) then becomes:

nl(1—¢)SL +nf(1—¢H)SE, oL Gl 5
nb(1—¢'L)SL +nfl (1 —¢H)SH = b — el

12



The left-hand side measures the ratio of the efficiency effects of the two tax rates.
As explained in the previous section, an increase in a tax rate induces individuals to
substitute leisure for consumption, implying a lower income level and thus less tax
revenues. The lower this ratio, the more desirable it is to increase ty for efficiency
purposes. The right-hand side represents the redistributive impact of the tax rates.
The lower this ratio, the greater the redistributive impact of increasing ¢y relatively
to t1.

Whether t5 should be greater or lower than ¢; depends on the comparison between
the efficiency and the redistributive effect. It is not sufficient to say that ¢y for
example should be increased because it has a greater redistributive impact, in the
sense that it induces a larger gap between the consumption of the poor and the rich
mimicker than ¢;. This redistributiveness has to be balanced against the efficiency

implications of increasing each of the two tax rates.

4.1 Conditions for a uniform tax structure

It is difficult to find general conditions on the utility function for having tax dif-
ferentiation or not. A widely studied utility function in tax analysis is the weakly
separable utility: w(cy,c2,l) = u(f(c1,c2),l). With this property, the Atkinson-
Stiglitz theorem (Atkinson and Stiglitz (1976)) holds: when labor income can be
taxed in a nonlinear way, there is no need to tax goods. Deaton (1979) shows that,
if additionally Engel curves are linear, commodity taxation is useless when there is
a linear tax on income.

The conditions used by Deaton are also sufficient in our framework for having
uniform commodity taxation (this was already noted by Boadway et al. (1994)).

Under these conditions, we indeed have:

o =7(p) + Bi(p)a",

where 2" is the disposable income of a type h individual. Moreover, with a weakly
separable utility function (Goldman and Uzawa (1964), Sandmo (1974)):

och
yi = (ph Ozl = @hﬁi(p)'

13



One can easily check that in this case the efficiency and redistributive effects exactly

cancel out, so that the optimal taxes on goods are uniform.

4.2 Nonlinear Engel curves

With nonlinear Engel curves, we can distinguish between necessity and luxury goods.
Necessities (resp. luxuries) have concave (resp. convex) Engel curves. We show
through a simple example that the redistributive and efficiency effects identified
above may go in opposite direction and therefore that one cannot conclude about
the desirability of taxing more luxuries or commodities.

We consider the following family of Engel curves:

We assume w.l.o.g. that a; < 1 (necessity) and ag > 1 (luxury). We consider for

simplicity a weakly separable utility function, implying that:
h
n 0¢;

oz
( h)ai—l.

h
Syi
= ‘Ph%'ai x

From (5), we can compute the redistributive and efficiency effects. These are respec-

tively:
cy =&l yp((@h) - (@7)*)
f =l T (@ = @)
and
nt(1—¢")Sh + 0 (1 - ¢S],
nh(1— ¢/L) + ”H(l /H)Syl
_ ol - ¢>’L)90 'yzaz(:vL)‘”‘l + (1 = ¢ ypag ()t
= nL(l _ ¢/L) 71041($L)a171 + nH(l _ ¢/H)QOH71Q1($H)O‘1 1

When comparing the two effects, the terms 72/v1 cancel out on both sides. It thus
appears that the redistributive effect calls for taxing more the luxury (good 2). But
the efficiency effect goes in the opposite directions: taxing the luxury generates more
distortions (this is obtained by noting that the above ratio is larger than 1 with
ag > ai). Which effect dominates is thus not clear. Some empirical studies are

needed to obtain more precise answers.
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5 Conclusion

Tax avoidance is increasingly recognized as one of the major problems faced by fiscal
administrations in modern democracies. Individuals devote a considerable amount
of resources to exploit the loopholes of the tax systems, so as to end up paying as
little taxes as possible.

In this article, we have, like Boadway et al. (1994)), analyzed how tax avoidance
affects the design of the tax structure. Our main conclusion is that is provides a
rationale for taxing consumption goods, as it is a way to tax true income.

We have also shed some light on the issue of tax differentiation. Whether luxuries
or necessities should me taxed more depend on the comparison of a redistributive
and an efficiency effects. It is difficult to determine analytically which of the two
effects dominates. This work should thus be complemented with a careful empirical

analysis.
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