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Abstract:

If tax obligations are met, the balanced-budget substitution of an ad valorem tax on output for
a specific tax not only raises a monopolist's production, but also represents a Pareto
improvement. However, if tax avoidance or evasion is feasible and the marginal costs of such
actions decline with the legal tax burden, a monopolist will respond to a balanced-budget
substitution of an ad valorem tax for a specific tax by reducing output, while profits remain
constant. Therefore, in the presence of tax avoidance or evasion activities a move towards

specific taxation can represent a Pareto improvement.
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1. Introduction

There is a long-standing debate on the relative merits of ad valorem and specific (unit)
taxation. Based on a setting with constant marginal costs, Wicksell (1896) showed that a
monopolist's incentives to curtail output are less pronounced in the presence of an ad valorem
tax than for a specific tax of equal yield. The reason is that the ad valorem tax mitigates the
fall in the after-tax price resulting from an output expansion. Suits and Musgrave (1953)
generalised this finding, assuming a general cost function. Building on this foundation, inter
alia, Skeath and Trandel (1994) established that the ad valorem tax Pareto-dominates a
specific tax of equal yield since both profits and consumer surplus rise, a result already hinted
at in the work by Wicksell (1896). These analyses with simple monopoly settings have been
extended in various ways, often confirming the superiority of ad valorem taxation.' However,
the superiority of ad valorem taxation may no longer result in general equilibrium settings
(Grazzini 2006, Blackorby and Murty 2007), under Bertrand competition with product
differentiation (Anderson et al. 2001), in the presence of externalities (Dickie and Trandel
1996, Pirttilda 2002, Droge and Schroder 2008), in two-sided markets (Kind et al. 2009), in
multi-product oligopoly settings (Hamilton 2009), and even in competitive markets either
with endogenous quality choices or output price uncertainty (Liu 2003, Goerke 2011).
Furthermore, a specific tax is superior to an ad valorem tax in a monopsony (Hamilton 1999).
While in all of these contributions, tax obligations are presumed to be fulfilled, there are few
exceptions. Delipalla (2009a) investigates the relationship between the structure of tobacco
taxation and smuggling in an oligopoly setting without, however, drawing welfare
implications. In addition, Delipalla (2009b) considers a Cournot oligopoly in which formal
and informal firms coexist. Formal sector firms pay ad valorem and unit taxes, while
informality is characterised by the absence of tax payments but additional unit costs of
production. Delipalla (2009b) shows that the optimal unit tax rate is zero, indicating that

informality in her set-up does not invalidate the superiority of ad valorem taxation.

The optimal structure of commodity taxation in the presence of market imperfections and tax
avoidance activities is of substantial policy relevance as indicated by, for example, the
pertinent chapter in the Mirrlees Review (cf. Crawford et al. 2008). This is because the
consumption of goods for which sizeable specific taxes exist in OECD countries — such as
alcoholic beverages, mineral oil products and tobacco (OECD 2008) — generates a

considerable portion of overall tax revenues while the respective commodities tend to be

! See, for example, Kay and Keen (1983), Delipalla and Keen (1992, 2006), Cheung (1998), Denicold and
Matteuzzi (2000), and Schroder (2004).



supplied by few firms. In addition, tax evasion and, in particular, tax avoidance activities by
firms cause substantial revenue losses (Slemrod 2004, 2007, Keen and Smith 2006, Gatti and
Honorati 2008). In a recent study published by the European Commission (2009), the gap
between the theoretical VAT liability and actual receipts in 2006 was estimated at about 13%
of VAT revenues in the European Union. Furthermore, the unweighted VAT revenue ratio for
all OECD member states is about 60%, where this ratio is defined as the amount of actual
VAT revenues as a fraction of the revenue that would be collected if the standard VAT rate
was applied to final consumption (OECD 2008). This figure indicates that about 40% of
potential tax revenues are not in fact obtained as a result of reduced tax rates and exemptions,
tax avoidance and evasion activities. The European Union data moreover indicate that a
substantial part of this shortfall results from attempts to reduce the tax burden either legally or

illegally.

There are many ways in which sales taxes can be evaded, such as the underreporting of sales,
omitting to pay taxes on imported goods and false claims for credits in the case of VAT (see
Keen and Smith 2006 for a more comprehensive list). In contrast to evasion, "(t)ax avoidance
... 1s within the legal framework of the tax law. It consists in exploiting loopholes in the tax
law in order to reduce one’s tax liability; ..." (Sandmo 2005, p. 645). In the case of
consumption taxes, such loopholes are particularly pronounced in a world with multiple tax
rates and cross-border shopping. First, in the European Union, for example, there are, besides
the standard rates which range from 15% to 25%, reduced rates in almost all member states
and, in 5 further countries, even super-reduced rates. Furthermore, in some countries there are
exemptions from value-added taxation with or without refund of taxes paid for inputs. Since
different tax rates are applied to essentially comparable goods, tax administrations have
provided detailed lists (cf. European Commission 2011). However, the distinction between
different goods leaves scope for mis-classifications and avoidance activities.” The repeated
attempts of tax authorities in the European Union to render these categorisations more precise
indicate the difficulties in closing loopholes. Second, if individuals can purchase goods in
jurisdictions in which different commodity tax rates are applied, these differentials provide
incentives for acquiring commodities in low-tax jurisdictions. Such cross-border shopping can

be facilitated by producers and thereby contribute to a fall in tax revenues in high-tax areas.’

 The 2010 reduction in the VAT rate for overnight stays in hotels in Germany from 19% to 7%, while
expenditure for meals continued to be taxed at the standard rate of 19%, constitutes an excellent example. This
rate differential provides hotels with substantial incentives to adjust the price of meals, relative to that of
accommodation, in order to reduce the tax burden.

? There is substantial evidence for such cross-border shopping of petrol, alcohol, and tobacco, for example, in the
United States and the European Union. Leal et al. (2009) survey the literature.



The recent surge in online shopping raises the scope for such tax avoidance activities further
(see Ballard and Lee 2007 for evidence regarding the United States). Given these substantial
possibilities for evading or avoiding taxes on output, the question arises as to whether the
substitution of an ad valorem tax for a specific tax will continue to raise output in non-

competitive markets if tax avoidance or evasion takes place.

In the basic model of tax evasion or avoidance by firms, output (and input) choices depend on
tax rates but are independent of avoidance activities.! In consequence, tax avoidance and
evasion do not alter the merits of an ad valorem relative to a specific tax. However, this basic
model of firm behaviour, inter alia, implies that irrespective of the output level a constant
amount of taxes is avoided or evaded, i.e., that a rise in the official tax burden is mirrored by
an equal-sized increase in taxes paid (cf. Yaniv 1995). Therefore, small and otherwise
identical large firms are predicted to avoid or evade the same amount of tax; a claim not
substantiated in empirical studies. If the avoidance technology is modified to allow for a more
plausible relationship between firm size and such activities, the optimal structure of

commodity taxation can be shown to depend on tax avoidance or evasion opportunities.

In order to simplify the theoretical analysis we, subsequently, do not model the evasion or
avoidance activities in detail but simply assume that a partial non-payment of taxes is feasible.
In addition, we take the extent of market power as given and assume a sole supplier of the
homogeneous commodity. In this set-up we show that if the marginal costs of avoidance or
evasion decline with the official tax burden, the balanced-budget substitution of an ad
valorem for a specific tax will reduce the monopolist's output. A higher tax burden may lower
these marginal costs if a greater official tax base enhances the opportunities to utilise tax
loopholes or the marginal penalty in the case of evasion declines with the tax base. If this is
the case, a tax reform which leaves output unaffected in the absence of avoidance or evasion
activities can be shown to raise the official tax burden. As a consequence, this reform induces
the monopolist to engage in greater tax avoidance or evasion. To balance the budget, tax rates
have to be raised and output declines while, irrespective of the avoidance technology, the tax
reform does not alter profits. Accordingly, in the presence of tax avoidance or evasion the
welfare-ranking of taxes may be reversed and a substitution of a specific tax for an ad

valorem tax can constitute a Pareto improvement.

In the remainder of the paper, Section 2 lays out the model, Section 3 investigates the

envisaged tax reform, and Section 4 provides a brief summary of the analysis.

* See Yaniv (1995) for a general formulation of this result which goes back, for example, to Marrelli (1984),
Wang and Conant (1988) and Yaniv (1988).



2. Model

Abstracting from the details of tax evasion or avoidance opportunities, the analysis focuses on
a non-price-discriminating monopolist producing a commodity at constant unit costs c, ¢ > 0.
The inverse demand function p(x) is linear, where p denotes the (demand) price, which
declines with the output level x (p'(x) := dp/dx < 0, p"(x) = 0). The government imposes a
non-negative unit tax at the rate 1, 0 < t, and a non-negative ad valorem tax at the rate t, 0 <t
< 1. If the monopolist pays the amount of taxes due, official net profits will be p(x)x - cx - T,
where T = x(p(x)t + 1) denotes the official tax burden. For later use, note that the partial
derivatives of T equal Tt = p(x)x, Ty = x, and Tx =17 + t(p'(x)x + p(x)) = 7 + te&(x), for &(x) :=
p'(xX)x + p(x). In this setting, the balanced-budget increase of an ad valorem tax and the
concomitant fall in the specific tax will raise output if the amount of taxes due is actually paid

(Delipalla and Keen 1992, Anderson et al. 2001).

In the present analysis, however, the monopolist is assumed to engage in tax avoidance or
evasion activities and to choose optimally the voluntary tax payment S, 0 < S < T, and the
output level x simultaneously. The costs of tax avoidance or evasion are captured by the
function H(T, S). If costs H are an increasing function only of the amount T - S of taxes
evaded or avoided, H will be given by H(T - S), for H', H" > 0. Such a cost function has
traditionally been assumed.’ In addition, the specification H(T - S) implies that the marginal

costs of avoidance or evasion -0H/0S = -Hg, that is of reducing S, rise with the official tax
burden T, implying that HgT = -Hgg < O for H" > 0. The rationale for this assumption

probably relies on the interpretation of H as representing the expected penalty in an analysis
of tax evasion. From this perspective, a higher tax burden T raises the amount of taxes
evaded, T — S, for a given voluntary payment S and, therefore, the penalty. As mentioned in
the introduction, this functional form of H gives rise to the (somewhat) implausible prediction
that the amount of taxes evaded or avoided is constant, irrespective of the tax rates or demand

conditions. Note, furthermore, that the cross-derivative HgT will also be negative if the

expected penalty H consists of the product of a linear penalty function which rises with T — S
and a detection probability which decreases linearly with the voluntary tax payment S. While
a positive relationship between tax evasion and detection probability is often assumed,

Allingham and Sandmo (1972) also consider the case that the detection probability rises with

5 See, inter alia, Marrelli (1984), Virmani (1989), Cremer and Gahvari (1992, 1993), Besfamille et al. (2009),
and Bayer and Cowell (2009) for analytical settings in which the difference between T and S is interpreted as tax
evasion and Cross and Shaw (1982) and Erard (1993), who consider tax avoidance (by individuals).
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S, ceteris paribus, arguing that such a relationship could result from the tax authorities' belief

that rich individuals are more likely to evaded income taxes.

If H depicts the costs of tax avoidance and not of tax evasion it may, however, well be the
case that the marginal costs of legally reducing the amount of taxes paid, i.e. of a fall in S, do
not rise, but shrink with the official tax burden T, as avoidance opportunities become more
ample. This could be the case because (1) a higher tax base makes avoidance less costly at the
margin, (2) the number of tax loopholes and of avoidance strategies that can be utilised rises
with the amount of taxes due, or because (3) administrative costs of complying with the tax
system and, therefore, also of legally reducing tax payments decline with a firm's tax base.’ In

this case, HgT > 0 is a more appropriate assumption.’

In sum, the features of the cost of avoidance or evasion function captured by HyT = Hgg =
-Hg T, and underlying the specification H(T - S), represent a special case. As a consequence,
we presume a (more) general cost function H(T, S), satisfying O < HT, HT, Hgg > 0 > Hg.

However, following Roine (2006) and Traxler (2009), for example, we do not impose a sign

on Hg.® Finally, we assume that HTt < 1 so that a rise in the official tax burden T does not

reduce profits by more than 1/t. In a setting in which H(T — S) holds, that is, in a standard tax

evasion setting, HT < 1 ensures that evasion actually takes place at all. To simplify the
exposition, we will subsequently refer to the H(T, S) as cost of tax avoidance, although the

previous discussion has made clear that it can also capture the cost of tax evasion.

Given the above assumptions, we can express the net profits m of a tax-avoiding monopolist

as:

(x,S) =p(x)x —cx —S—H(T(x(7,1),7,t),S) (D)

% There is substantial evidence that administrative costs of taxation represent a smaller fraction of the tax base for
larger firms than for smaller ones, as the comprehensive survey by Vaillancourt et al. (2008) demonstrates.

7 See Slemrod (2001) and Grubert and Slemrod (1998) for similar settings within models of personal or
corporate income tax avoidance. Slemrod (2001), for example, assumes that the cost function H depends on the
tax base and the amount of income avoided. If the tax base and the official tax burden are related positively, his

assumption implies that H = H(T, T — S) holds. He furthermore considers -HTs = d2H/(6T&(T — S)) < 0 to be
"the most likely case", although the sign of the cross-derivative "is ultimately an empirical question" (Slemrod
2001, p. 121). The respective evidence on tax compliance and firm size is scarce and mixed and can only be
indicative of the sign of HTS because, for example, firm size is a very rough measure of tax liability T. Rice
(1992), for example, reports a positive effect of a firm size variable on non-compliance, while Hanlon et al.
(2007) find a U-shaped relationship. Giles (2000), Gatti and Honorati (2008), Cai and Liu (2009), Dabla-Norris
et al. (2008), and Tedds (2010) observe larger firms to be more compliant.

¥ An example of a function H satisfying all the above requirements is H = (T - S)® + B/(ST), where o.> 1 and p >
0 hold. For o = 1 and B > 0, we have HST > 0 and in the case of a > 1 and B = 0, HST < O results. In both
settings HT > 0 can be guaranteed by appropriate choice of the parameters o and f.



Maximisation with respect to output x and actual tax payments S yields:
Ty =(p'(x)x+p(x))—c—HTTx =e(x)—c—HT (t+te(x))=e(x)(1-HTt)—c—HTt=0 (2a)
ng =—1-Hg =0 (2b)

The last equality in the first-order condition (2a) indicates that £(x) > 0 and, hence, &(x) > ¢ >

0 hold, since Htt < 1. It therefore implies that a rise in output will always increase revenues

net of ad valorem tax payments or, alternatively, that the monopolist will never expand output
to such an extent that marginal revenues fall below unit costs. Note, finally, for later use that

€(x) > c implies that Ty >0 and vice versa. The derivatives of equations (2a) and (2b) are:

Tyx =2p' (x)(1—Ht)— Hpp(Ty )2 <0 (3a)
nss =—Hgg <0 (3b)
msx = Txs = —HsTTx (30

The sufficient second-order condition D > 0 for a maximum of (1) will hold if HpTHss —

(HST)2 > (0, which we assume to be the case.

D= (T )?[HprHgg ~ (Hgp)?1-2p'(x)(1 - HpHgg @)

Since the term in square brackets in (4) will be zero for H = H(T — S), a necessary condition

for the output choice to maximise profits is the restriction HTt < 1 imposed above.

3. Output Effects of Commodity Tax Reform

Assume that the government lowers the specific tax T and raises the ad valorem tax rate t,
holding constant the monopolist's actual tax payments S and, hence, public revenues. To
analyse the output effects of this tax reform, we need to know the impact of a marginal rise in

the tax rates on the first-order conditions in (2):

Tyt =—HT -HpTTxx <0 (5a)

Txt =—HTe(X)-HTTTxp(x)x <0 (5b)
T

ng7 =—Hgx =—> (50)
p(x)

Using equations (3), (4), and (5), we can calculate the changes in output X as:



2
HrHoo —(Hep)” HpH
dx _ 1 (. TT"SS ST’ _TTTSS _ (6a)

drt X D D
2
dx HppHgg — (Hgp) HrHgg
—=—p(x)T. x —e(x)—=22<0 6b
o= -POOT, . (0—1- (6b)

The decrease in the specific tax rate T which becomes feasible due to a marginal rise in the ad

valorem tax rate t is determined by dS = S;dt + S¢dt = 0, where S¢ and S are given by:

H s, H .

Sg = %[Zp'(x)x(l —HTt)+H7Ty ] = p(—;) - %HTTX pp((’;))x (7a)
H

S, z%[Zp'(x)xp(X)(l ~Hop0 +HpT e(x)] (7b)

A priori, the budgetary effect of a rise in either of the tax rates is uncertain. In the present
framework this ambiguity is particularly pronounced, because there is no tax-base effect
resulting from a rate change, in contrast to a setting in which taxes due are always paid.
Instead, the firm adjusts its actual tax payments S in accordance with the first-order conditions
(2a) and (2b). Let us suppose then, hypothetically, that actual payments S declined with tax
rates. In this case, the optimal policy would be to lower tax rates and thereby expand actual
revenues S and output x (cf. equation (5)), thus achieving a Pareto improvement. Once a
situation had been reached in which additional reductions in tax rates would not raise tax
revenues any further, the issue of the optimal structure of commodity taxation would become

relevant, that is, the problem we focus on here. In consequence, we assume that S¢, S¢ > 0.
Substituting for HT in accordance with (2a), which is feasible for Ty > 0, we can rewrite

equations (7a) and (7b) as:

St :Hﬂ{zp'(x)ﬂzp'(x)xC_g(x)t+e(x)—c} (8a)
D Tx
St =H%{2p'(x)xp(x) +2p'(x)xp(x)t c—&x) +(e(x) —C)S(X)} (8b)
X

Since &(x) - ¢ > 0, the second and third terms in square brackets in equations (8a) and (8b) are

positive, whereas the respective first terms are negative. Therefore, the sign restrictions on S¢
and S; do not generate insights with respect to the derivative HgT. The output effect of the

balanced-budget tax reform (see Appendix for a derivation) is:



&y PeOxPEr -0
dt |dS=O ST DSrTx

)

(€))

Accordingly, for HgT < 0 (> 0), output will rise (fall) with a balanced-budget substitution of
an ad valorem tax for a specific tax. Employing T; = p(x)x, T = X, and &(x) = p(x) + p'(x)X, as

well as equations (8) and (9), we can show that the proposed tax reform neither has an impact

on the official tax burden T, nor on net profits 7:

S
ar =T, TTﬂ +Txd—X =T, - T—t+TXd—X
dt |[dS=0 dquzo dtpszo ST dtpszo
H dx
=| L xEe@ -opx) -ex) |[+T, =0 (10)
S.D dt|ds=0
drn dx dS dT
i =Tx — +Tg— +AT— = (11)
dt|ds=0 -z dt|dS=0 —=dt|dS=0 dt |dS:0
=0 =0, , \ ,
=0 =0

Net profits @ remain constant because output x and tax payments S are chosen optimally,
while the official tax burden T and, hence, the costs of avoidance are unaffected, for a given
payment S.° The change in the official tax burden T consists of a direct effect in square
brackets in equation (10) resulting from the variations in the tax rates, which is positive for
HgT > 0 (since p(x) > &(x) > ¢) and will be negative if HgT < 0. In consequence, the firm
adjusts output x, inducing a change in T as the last term in equation (10) clarifies. This
adjustment owing to the output change exactly compensates the direct tax effect, irrespective
of the tax avoidance technology, that is, of the sign of HgT. This is the case because the
incentives to avoid tax payments, as given by equation (2b), must be unaffected by the tax
reform. This restriction, dictated by the requirement of constant tax revenues S, necessitates

an unchanged difference between the official tax burden T and the amount of taxes paid S."

We summarise the findings captured by equations (9) to (11) in

? This prediction differs from the result for a setting without tax avoidance, namely that profits will rise with the
balanced-budget introduction of an ad valorem tax (Skeath and Trandel 1994).

' Any variation in determinants of the firm's output decision which alters the official tax burden will cause an
adjustment in the amount of tax avoidance, given H§g, HST > 0. This is in contrast to an avoidance technology

H(T - S) for which the first-order condition (2b) dictates a constant value of T - S, irrespective of the output
level. Note that for the general function H(T, S), T - S is constant in the case of the balanced-budget tax reform
only because S cannot be varied by assumption.



Proposition 1
Given a tax-avoiding or tax-evading monopolist, the balanced-budget substitution of an
ad valorem tax on output for a specific tax alters neither the official tax burden T nor net

profits . The tax reform will reduce output x if the marginal gain Hg from a higher tax
payment rises with the official tax burden T, implying that HgT > 0. For HgT < 0, the

reverse prediction holds.

The intuition for this finding can best be obtained by starting with the standard case of there
being no tax avoidance or evasion. If the ad valorem tax rate is raised while the specific tax
rate is reduced in a manner which ensures that tax payments remain unaffected at the initial
output level, the monopolist will have an incentive to expand its output. This effect occurs
because the increase in the ad valorem tax diminishes marginal revenues by less than they are
raised due to the fall in the specific tax. Given higher marginal revenues and unchanged unit
costs, the monopolist produces a greater quantity. This quantity expansion generates a budget

surplus so that tax rates can be reduced, strengthening the positive output effect.

Suppose next that, say, tax evasion is feasible and its costs are given by H(T - S), where H',

H" > 0 hold. This implies that HgT < O and, in addition, that the output decision can be

separated from the tax evasion decision. The output level is independent of evasion activities

(as can be seen from inspection of equation (2a) for HT = - Hg = 1). In this case, the tax

reform that leaves tax payments T constant in the absence of evasion raises the monopolist's
output (Suits and Musgrave 1953, Skeath and Trandel 1994). However, this change has no
impact on the gain from tax evasion which is determined by the constant difference between
the official tax burden T and the amount S of taxes paid. Accordingly, the tax reform does not
alter actual tax revenues and, therefore, the positive output effect of the shift towards ad

valorem taxation is unaffected (cf. equation (9)).

Assume, finally, that the monopolist's output decision cannot be separated from the tax

underpayments (HT # - Hg), to which we refer as avoidance, for simplicity. If, furthermore, O
> HgT > -Hgg applies, the increase in profits resulting from the tax reform in the absence of

tax avoidance activities is mitigated. The costs of avoiding an additional unit of tax payments
decline, relative to those occurring in the case of a cost function H(T - S). As a consequence,
the monopolist increases the amount of taxes avoided, given the tax rate variations occurring
in the absence of avoidance activities. As long as this effect on avoidance is not too strong,

i.e. H§T < O holds, the marginal revenue impact will dominate the tax avoidance effect.



However, for HgT > 0, the marginal costs of avoidance fall with a higher official tax burden.

To maximise net profits, the monopolist will substitute avoidance for output and, hence,

reduce the latter.

In conclusion, tax avoidance or evasion activities may strengthen the positive impact on

output resulting from a marginal substitution of an ad valorem tax for a specific tax (if HgT <
-Hgs < 0), may mitigate it (if O > HgT > -Hgg), or may even reverse it (for HgT > 0).

However, this effect of tax avoidance or evasion is conditional on the tax reform already
having an output effect in the absence of a difference between T and S. Such an output effect
does not arise in a deterministic competitive setting (Suits and Musgrave 1953, Keen 1998)
which could be modelled by setting p'(x) = O in the first-order condition (2a). Inspection of
equation (9) then shows that avoidance activities do not alter the finding that the commodity

tax structure is irrelevant in a competitive market.

Corollary 1
The balanced-budget substitution of an ad valorem tax for a specific tax will not alter
output in a competitive market, irrespective of the amount of tax avoidance or evasion

activities.

The intuition for Corollary 1 is basically the same as for a world without tax avoidance or
evasion: a change in the structure of the commodity tax, holding constant the required tax
payment, does not affect a competitive firm's incentives to alter output. Given an unchanged

output level and a constant tax burden, also the amount of taxes actually paid remains optimal.

4. Summary

If the costs of not paying the full amount of taxes are a function only of the amount of taxes
avoided or evaded, a firm's output decision can be separated from its avoidance choice. In
such a setting, a monopolist's response to the balanced-budget shift from specific to ad
valorem taxation is unaffected by avoidance or evasion activities. However, if the amount of
taxes not paid has an effect on output, tax avoidance or evasion opportunities may strengthen,
mitigate or reverse the output and welfare consequences of the proposed tax reform. In
particular, if the marginal costs of tax avoidance fall with the official tax base, for example, it
becomes easier to find tax loopholes the larger the official tax base is because, the balanced-
budget shift towards ad valorem taxation will reduce the monopolist's output. Profits,
however, are unaffected by the tax reform, given an adjustment in tax payments. In such a

situation, a shift away from ad valorem taxation represents a Pareto improvement.
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Furthermore, the interaction between the tax reform and avoidance activities requires the shift
towards specific taxation to already have an effect on output in the absence of tax avoidance
activities and, consequently, does not occur in a competitive setting. Since, however, the tax
reform's impact on output also arises in an oligopoly without tax avoidance or evasion (Keen
1998), it is likely to occur in an oligopolistic world with avoidance or evasion activities as

well.

11



5. References

Allingham, Michael G. and Agnar Sandmo (1972), Income Tax Evasion: A Theoretical
Analysis, Journal of Public Economics 1(3-4), 323-338.

Anderson, Simon P., de Palma, André and Brent Kreider (2001), The Efficiency of Indirect
Taxes under Imperfect Competition, Journal of Public Economics 81(2), 231-251.

Bayer, Ralph and Frank Cowell (2009), Tax Compliance and Firms' Strategic
Interdependence, Journal of Public Economics 93(11-12), 1131-1143.

Ballard, Charles L. and Jaimin Lee (2007), Internet Purchases, Cross-Border Shopping, and
Sales Taxes, National Tax Journal 60(4), 711-725.

Besfamille, Martin, De Donder, Philippe and Jean Marie Lozachmeur (2009), Tax Enforce-
ment may Decrease Government Revenue, Economics Bulletin 29(4), 2665-2672.

Blackorby, Charles and Sushama Murty (2007), Unit versus Ad Valorem Taxes: Monopoly in
General Equilibrium, Journal of Public Economics 91(3-4), 817-822.

Cai, Hongbin and Qiao Liu (2009), Competition and Corporate Tax Avoidance: Evidence
from Chinese Industrial Firms, The Economic Journal 119 (No. 537), 764-795.
Cheung, Francis K. (1998), Excise Taxes on a Non-Uniform Pricing Monopoly: Ad Valorem

and Unit Taxes Compared, Canadian Journal of Economics 31(5), 1192-1203.

Crawford, Ian, Keen, Michael and Stephen Smith (2008), Value-Added Tax and Excises,
Prepared for a Report of a Commission on Reforming the Tax System for the 21"
Century, chaired by Sir James Mirrlees.

Cremer, Helmuth and Firouz Gahvari (1992), Tax Evasion and the Structure of Indirect Taxes
and Audit Probabilities, Public Finance/ Finances Publiques 47(Suppl.), 351-365.

Cremer, Helmuth and Firouz Gahvari (1993), Tax Evasion and Optimal Commodity Taxation,
Journal of Public Economics 50(2), 261-275.

Cross, Rodney and G. K. Shaw (1982), On the Economics of Tax Aversion, Public Finance/
Finances Publiques 37(1), 36-47.

Dabla-Norris, Era, Gradstein, Mark and Gabriela Inchauste (2008), What Causes Firms to
Hide Output? The Determinants of Informality, Journal of Development Economics
85(1-2), 1-27.

Delipalla, Sofia (2009a), Tobacco Tax Structure and Smuggling, FinanzArchiv/ Public
Finance Analysis 65(1), 93-104.

Delipalla, Sofia (2009b), Commodity Tax Structure and Informal Activity, Bulletin of
Economic Research 61(3), 283-294.

Delipalla, Sophia and Michael Keen (1992), The Comparison between Ad Valorem and Spe-
cific Taxation under Imperfect Competition, Journal of Public Economics 49(3), 351-
367.

Delipalla, Sophia and Michael Keen (2006), Product Quality and the Optimal Structure of
Commodity Taxes, Journal of Public Economic Theory 8(4), 547-554.

Denicolod, Vincenzo and Massimo Matteuzzi (2000), Specific and Ad Valorem Taxation in
Asymmetric Cournot Oligopolies, International Tax and Public Finance 7(3), 335-342.

Dickie, Mark and Gregory A. Trandel (1996), Comparing Specific and Ad Valorem Pigou-
vian Taxes and Output Quotas, Southern Economic Journal 63(2), 388-405.

Droge, Susanne and Philipp J. H. Schroder (2008), The Welfare Comparison of Corrective Ad

Valorem and Unit Taxes under Monopolistic Competition, International Tax and
Public Finance 16(2), 164-175.

12



Erard, Brian (1993), Taxation with Representation — An Analysis of the Role of Tax
Practitioners in Tax Compliance, Journal of Public Economics 52(2), 163-197.
European Commission (2009), Study to Quantify and Analyse the VAT GAP in the EU-25
Member States (accessed March 20, 2011), http://ec.europa.eu/taxation_customs/
resources/documents/taxation/tax_cooperation/combating_tax_fraud/reckon_report_se

p2009.pdf.

European Commission (2011), VAT Rates Applied in the Member States of the European
Union, taxud.c.1(2011)39295 (accessed March 20, 2011), http://ec.europa.eu/taxation
_customs/resources/documents/taxation/vat/how_vat_works/rates/vat_rates_en.pdf.

Gatti, Roberta and Maddalena Honorati (2008), Informality Among Formal Firms — Firm-
level, Cross-country Evidence on Tax Compliance and Access to Credit, The World
Bank, Policy Research Working Paper No. 4476.

Giles, David E. A. (2000), Modelling the Tax Compliance Profiles of New Zealand Firms:
Evidence From Audit Records, 243-270, in: Scully, Gerald W. and Patrick J. Caragata
(eds), Taxation and the Limits of Government, Boston: Kluwer Academic Publishers.

Goerke, Laszlo (2011), Commodity Tax Structure under Uncertainty in a Perfectly
Competitive Market, Journal of Economics (forthcoming).

Grazzini, Lisa (2006), A Note on Ad Valorem and Per Unit Taxation in an Oligopoly Model,
Journal of Economics 89(1), 59-74.

Grubert, Harry and Joel Slemrod (1998), The Effect of Taxes on Investment and Income
Shifting to Puerto Rico, The Review of Economics and Statistics 80(3), 365-373.

Hamilton, Stephen F. (1999), The Comparative Efficiency of Ad Valorem and Specific Taxes
Under Monopoly and Monopsony, Economics Letters 63(2), 235-238.

Hamilton, Stephen F. (2009), Excise Taxes with Multiproduct Transactions, American
Economic Review 99(1), 458-471.

Hanlon, Michelle, Mills, Lillian and Joel Slemrod (2007), An Empirical Examination of
Corporate Tax Noncompliance, 171-220, in Auerbach, Alan J., Hines, James R. and
Joel Slemrod (eds), Taxing Corporate Income in the 21* Century, Cambridge
University Press.

Kay, J. A. and Michael J. Keen (1983), How Should Commodities be Taxes? Market
Structure, Product Heterogeneity and the Optimal Structure of Commodity Taxes,
European Economic Review 23(3), 339-358.

Keen, Michael and Stephen Smith (2006), VAT Fraud and Evasion: What Do we Know and
What Can Be Done?, National Tax Journal 59(4), 861-887.

Keen, Michael J. (1998), The Balance between Specific and Ad Valorem Taxation, Fiscal
Studies 19(1), 1-37.

Kind, Hans Jarle, Koethenbuerger, Marko and Guttorm Schjelderup (2009), On Revenue and
Welfare Dominance of Ad Valorem Taxes in Two-sided Markets, Economics Letters
104(2), 86-88.

Leal, Andres, Lopez-Laborda, Julio and Fernando Rodrigo (2009), Prices, Taxes, and
Automotive Fuel Cross-border Shopping, Energy Economics 31(2), 225-234.

Liu, Liqun (2003), Relative Efficiency of Ad Valorem and Unit Taxes: the Case of
Endogenous Quality, Public Finance Review 31(3), 291-301.

Marrelli, Massimo (1984), On Indirect Tax Evasion, Journal of Public Economics 25(1-2),
181-196.

OECD (2008), Consumption Tax Trends: VAT/GST and Excise Rates, Trends and
Administration Issues, Paris.

13



Pirttild, Jukka (2002), Specific versus Ad Valorem Taxation and Externalities, Journal of
Economics 76(2), 177-187.

Rice, Eric M. (1992), The Corporate Tax Gap: Evidence on Tax Compliance by Small
Corporations, 125-161, in: Slemrod, Joel (ed.), Why People Pay Taxes - Tax
Compliance and Enforcement, The University of Michigan Press.

Roine, Jesper (2006), The Political Economics of Not Paying Taxes, Public Choice 126(1-2),
107-134.

Sandmo, Agnar (2005), The Theory of Tax Evasion: a Retrospective View, National Tax
Journal 58(4), 643-663.

Schroder, Philipp J. H. (2004), The Comparison Between Ad Valorem and Unit Taxes Under
Monopolistic Competition, Journal of Economics 83(3), 281-292.

Skeath, Susan E. and Gregory A. Trandel (1994), A Pareto Comparison of Ad Valorem and
Unit Taxes in Noncompetitive Environments, Journal of Public Economics 53(1), 53-
71.

Slemrod, Joel (2001), A General Model of the Behavioral Response to Taxation, International
Tax and Public Finance 8(2), 119-128.

Slemrod, Joel (2004), The Economics of Corporate Tax Selfishness, National Tax Journal
57(4), 877-99.

Slemrod, Joel (2007), Cheating Ourselves: The Economics of Tax Evasion, Journal of
Economic Perspectives 21(1), 25-48.

Suits, D. B. and Richard A. Musgrave (1953), Ad Valorem and Unit Taxes Compared, The
Quarterly Journal of Economics 67(4), 598-604.

Tedds, Lindsay M. (2010), Keeping it off the Books: An Empirical Investigation into the
Characteristics of Firms that Engage in Tax Non-Compliance, Applied Economics
42(19-21), 2459-2473.

Traxler, Christian (2009), Voting over Taxes: The Case of Tax Evasion, Public Choice
140(1), 43-58.

Vaillancourt, Francois, Clemens, Jason and Milagros Palacios (2007), Compliance and
Administrative Costs of Taxation in Canada, Fraser Institute, Vancouver (accessed
March 17, 2011), http://www.fraserinstitute.org/research-news/research/display.aspx?
1d=12942.

Virmani, Arvind (1989), Indirect Tax Evasion and Production Efficiency, Journal of Public
Economics 39(2), 223-237.

Wang, Leonard F. S. and John L. Conant (1988), Corporate Tax Evasion and Output
Decisions of the Uncertain Monopolist, National Tax Journal 41(4), 579-581.

Wicksell, Knut (1896), Finanztheoretische Untersuchungen: nebst Darstellung und Kritik des
Steuerwesens Schwedens, Verlag von Gustav Fischer: Jena.

Yaniv, Gideon (1988), Withholding and Non-Withheld Tax Evasion, Journal of Public
Economics 35(2), 183-204.

Yaniv, Gideon (1995), A Note on the Tax Evading Firm, National Tax Journal 48(1), 113-
120.

14



Appendix - Derivation of Equation (9)

The balanced-budget output change is determined by:

dx  _dx  dxde l[dx dx } A

- =——t—— =< | St St
dt|ds:0 dt drt dt|ds:() Stldt dt

Substituting p(x)dx/dt — p'(x)xHTHgs/D for dx/dt in accordance with the equations in (6) and

for St in line with (7a), we obtain:

dt |[dS=0 Sr

dX 1 |:[dx B pv(X)XHTHSS J[ St B p'(X)XHTHSTTX ] _d_x

&P p(x) Dp(x) av

i D S¢ } (A.2)

Simplifying and relacing S¢ and dx/dt in accordance with equations (6a) and (7b), yields:

dx _ 2 B 2 p'(x)xHTHST
dt |dS=0 —[P(X)(TX) X(HTTHSS (Hgp) )+p(X)HTHSSTXJ STDZP(X)
p' (x)xH+H
- 2T ST [Hss [2P'(X)XP(X)(1 —Hpt)+ HTTXS(X)]— p'(x)xHpHgg T, ] (A.3)
S D7p(x)

Using &(x) = p(x) + p'(x)x, it can be noted that all terms that include HTHggTx cancel out in
(A.3). Employing the definition of D (cf. equation (4)) and substituting (e(x) — ¢)/Tx for Hy,
we arrive at:

dx p'()x 2 (e(x) - ¢)
— =Hgr
dt |[dS=0 DSrTX
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