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Abstract The optimal income tax model under the threat of migration of Simula and
Trannoy (J Public Econ 94:163–173, 2010; Soc Choice Welf 39(4):751–782, 2012)
is extended to include indirect taxes and public goods. This enables us to conclude
that: (1) optimal income tax rates are higher than in the absence of indirect taxation,
and may be positive at the top of the skills distribution; (2) indirect taxes, à la Corlett
and Hague, may help mitigate the loss of redistributive capacity arising from income
taxation caused by migration threats; (3) migration encourages the provision of the
public goods preferred by the most productive workers; (4) optimal tax and public
goods provision policies against the emigration of the highly-skilled are connected
through the conditions for Pareto efficiency; (5) if the number of potential migrators
is large, it may be desirable to violate classical tax rules to retain the most able in
the home country; (6) when migration costs are exogenously given and utility is
weakly separable, Simula and Trannoy’s results are restored; (7) if migration costs
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are endogenous, the Atkinson and Stiglitz theorem breaks down and the taxation of
country-specific goods becomes desirable, even if utility is strongly separable.

Keywords Commodity taxation · Participation constraint · Migration · Public goods

JEL Classification C6 · D6 · D8 · H2
1 Introduction

In recent years, migration of the highly skilled has been growing, in both absolute and
relative terms, as increasing economic integration has reducedmigration costs (OECD
2002). This has caused problems for governments, which are witnessing their most
productive workers being recruited by countries that have not contributed toward their
education.

According to economists such asMirrlees (1982) and Piketty and Saez (2012), high
top tax rates may induce the most productive workers to emigrate to countries with
low top tax rates. Empirically, this has been corroborated by Liebig et al. (2007) and
Kleven et al. (2013, 2014), who estimate substantial migration elasticities for highly
skilled workers in response to taxation.

Although governments may address human mobility through migration policies,
we shall suppose that emigration and immigration are almost deregulated, as is the case
in the context of the European Union (EU). In principle, there appear to be several dif-
ferent changes that could be made to the tax system to discourage the phenomenon of
emigration byhighly skilledworkers. First, there is the possibility ofmodifying income
tax rates for groups with a large share of potential emigrants. This strategy has been
studied by, among others, Osmundsen (1999) and Simula and Trannoy (2010, 2012),
with the use of type-dependent participation constraints in an optimal taxation frame-
work. In their approach, an individual emigrates if her utility abroad, net of migration
costs, surpasses her domestic utility, with both utilities and costs depending on produc-
tivity. As a result, these authors identified a new trade-off between redistribution and
the goal of preserving national productive capacities, aside from the traditional trade-
off between equity and efficiency, and also arrived at quite interesting conclusions on
the subject. One of these is that—contrary to what happens in a closed economy—
highly skilled individuals can have negative income tax rates when confronted with the
choice of staying in their country or migrating abroad. This conclusion is in line with
the observable pressure that is imposed by competition on nation states to sacrifice
progressivity in favor of a tax system that is generous to capital and mobile labor.

As a second strategy to reduce the emigration of highly skilled workers, there is
the possibility of reducing taxes and increasing subsidies on those goods and services
that are consumed more by the most productive workers. Surprisingly, however, the
theoretical literature has not explored the use of commodity taxes and subsidies to
deter emigration, in spite of their presence in all Western countries and the general
tendency for their significance in the fiscal system to increase.1

1 There is a voluminous literature on income taxation and migration, but this does not address indirect
taxation. For a complete review, see the introduction to Blumkin et al. (2011).
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A third possibility is to combine the two strategies mentioned above, with the aim
of shifting part of the tax burden from income to consumption and thereby providing
less of an incentive for highly skilled individuals tomigrate. This seems to be precisely
the policy followed in recent years by most EU members, which have lowered the tax
rates on mobile bases, such as skilled labor and capital income, while increasing the
tax rates on consumption.

Finally, an alternative procedure, also neglected in the public finance literature,
is the provision of those public goods more preferred by highly skilled individuals;
governments may affect migration decisions in this way as they do through taxes and
transfers. We think of public goods as those that are publicly produced and made
available to citizens without charge. According to Blomquist et al. (2010), in OECD
countries the amount of public spending on goods such as schooling, health care,
public transport, housing, and day care ranges from 20 to 30% of GDP.

To evaluate the four strategies mentioned above, this paper extends the standard
optimal income tax framework to include both linear commodity taxes and public
goods provision in environments in which highly skilled workers may vote with their
feet. The seminal work on optimal mixed taxation in the presence of public goods is
Mirrlees (1976, sections 5 and 6). The application of Mirrlees’ approach to modeling
migration responses has enabled the identification of the kinds of qualifications that
must be made when the emphasis is put on the use of mixed taxation and public goods,
rather than solely on the use of income taxation as in Osmundsen (1999) and Simula
and Trannoy (2010, 2012).

Ourmain theoretical results can be summarized as follows (most policy implications
are discussed in the conclusion section). Relatively simple tax formulae are obtained
in terms of empirically relevant elasticities. These formulae indicate that the optimal
income tax under the threat of migration is very different if the income tax is levied
together with commodity taxes, rather than levied alone. On the one hand, this is
because the tax burden on labor supply also includes the indirect effect caused by
commodity taxes; on the other hand, it is because the optimal income tax rate may be
positive at the top of the skills distribution.

Another finding that arises from these formulae is that the possibility of compen-
sating the loss of redistributive capacity due to migration threats depends crucially on
whether or not the optimal commodity taxes satisfy the Corlett and Hague (1953), in
terms of taxing (subsidizing) goods that are complementary with leisure (labor). In
the affirmative case, the resulting income tax rates are higher than they are in absence
of commodity taxes and positive at the top; conversely, if optimal indirect taxes fail
to meet the Corlett and Hague condition, the income tax rates are lower and negative
at the top. The economic intuition is that the superior incentives for work effort under
the Corlett and Hague rule offset—in part—the deadweight loss involved in higher
income tax rates. This can be explained using the incentive constraints argument in
Edwards et al. (1994) and Nava et al. (1996).

Apart from this, the formulae indicate that policies that shift the tax burden from
labor income to consumption make sense on distributional grounds only when indirect
taxation fails to support the Corlett and Hague rule. Otherwise, such policies may lead
to a drop in redistributive capacity because the benefits in terms of fewer migration
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threats, since top income tax rates are lower after the shift, can be inferior to the losses
in terms of tax revenues, since the total tax burden on labor is also lower after the shift.

To stress the policy relevance of our formulae, we identify three examples of utility
specifications that lead to optimal commodity taxes à la Corlett and Hague, provided
that migration threats are not too high.Moreover, such commodity taxes present differ-
ent degrees of tax differentiation, ranging from the almost uniform case to the totally
differentiated case, and include the optimal tax scheme that contains a finite number
of tax rates, as is found in practice, each applying to a distinct group of consumption
goods. However, when potential migrators represent a significant part of the popula-
tion, the formulae suggest that the Corlett and Hague tax rule may not apply for the
three examples, in which case the indirect tax system should focus more on retaining
the productive workers in their home country. This highlights that it is important not
to neglect migration aspects when designing optimal policies.

In connection with the optimal provision of public goods, our formulae show that
the standard Samuelson rule is modified by three additional terms, related to the
self-selection constraint, the revenue from indirect taxes, and the migration threat.
Interestingly, the third term indicates that migration opportunities encourage the pro-
vision of those public goods preferred by the most productive individuals. At the
redistribution level, the provision of public goods is justified because it has a positive
sign in the participation constraint, through the indirect utility function. As the impact
is greater when the public goods are preferred by the most skilled individuals, a larger
provision relaxes the participation constraint to a greater extent. As a result, the asso-
ciated decline in the number of potential migrators entails a lower migration term in
the optimal income tax formula, and therefore a higher marginal income tax rate.

In addition, after combining the formulae for mixed taxation and public goods
provision, we observe that unless the separability of preferences is assumed, optimal
tax and expenditure policies become interconnected through the conditions for Pareto
efficiency.2 These suggest that when the Corlett and Hague rule is satisfied, commod-
ity taxation favors the provision of public goods preferred by the more productive
workers. It thus follows that besides helping to compensate for the loss of redistribu-
tive capacity derived from the migration of the highly skilled, indirect taxes may be
used to reduce the migration threat by relaxing the participation constraint through
the provision of public goods.

If utility is weakly separable between public and private goods (taken together),
and leisure, the Atkinson and Stiglitz (A–S) theorem concerning the undesirability of
indirect taxes continues to be valid, as in the case of a closed economy. As a result,
Simula and Trannoy’s (2010, 2012) findings are restored as a relevant guide for tax
reform in economies in which agents may vote with their feet. As to the provision of
public goods, the classical Samuelson condition is also confirmed, as the terms related
to incentive compatibility, the revenue from indirect taxes, and the migration threat
vanish when the agent’s utility function is weakly separable.

2 Although some readers may not be happy with this terminology given that distortionary taxation is
present, we use here and elsewhere the term Pareto efficiency to express that the resulting conditions do
not depend either on the social welfare function or on the distribution of abilities, as in the optimal taxation
literature (see for instance Mirrlees 1976 or Atkinson and Stiglitz 1976).
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With the aim of extending our results to amore general background, we further con-
sider an endogenous migration cost function, capturing the opportunity cost derived
from the so-called ‘country-specific goods,’ in line with Armington (1969). This
change means that the government may affect the participation constraint by mod-
ifying the prices of such country-specific goods, and with these the opportunity costs
of migration. The conclusion that can be drawn from this is that all of our previ-
ous findings are reinforced, not only because of the presence in the formulae of a
new term reflecting the opportunity cost of migrating, but also because any reduction
in the price of country-specific goods lowers the incentives for the highly skilled to
migrate. The consequence of this is that even when utility is weakly separable, the
government may use taxes and subsidies to relax the migration constraint and favor
redistribution, given that the A–S theorem is shown to break down in this new back-
ground. Intuitively, weak separability does not yield uniform commodity taxes under
endogenous migration costs since, although the effects on the labor supply resulting
from changes in prices vanish along the intensive margin, labor supply is still affected
along the migration margin. When utility is strongly separable, the subsidization of
country-specific goods continues to be desirable, and should be implemented in direct
proportion to marginal migration costs and in inverse proportion to the elasticity price
of compensated demand. Under this assumption of strong separability, the A–S the-
orem is shown to be true only in the polar case, in which the demand functions of
country-specific goods become perfectly elastic.

Recent years have witnessed the appearance of several proposals arguing that indi-
rect taxes should be uniform, and that distributional concerns should be left solely
to direct taxes and welfare benefits (Mirrlees et al. 2011; European Commission
2013; International Monetary Fund 2014). Although the main arguments are based on
practical issues, such as administrative and compliance burdens, spill-over costs and
anti-lobbying policies, some theoretical economists have regarded the uniform case as
a reasonable benchmark. In this context, our analysis provides a compelling counter-
argument by showing the benefits of deviating from the uniformbenchmark in the pres-
ence of migration threats, even when individual preferences are strongly separable.3

The next section sets up the model. Sections 3 and 4 discuss the formulae that
characterize the optimal tax mix when agents may vote with their feet. Section 5 is
devoted to the optimal provision of public goods under the threat of migration by the
highly skilled. The case in which preferences are weakly separable is considered in
Sect. 6. Section 7 explores the extent to which all the previous results are modified
if migration costs are endogenously determined. The paper ends in Sect. 8 with a
discussion of some policy conclusions. Most of the proofs and analytical results can
be found in the working paper version of this paper (Ruiz del Portal 2015).

2 Model and problem

The population is represented by a single parameter θ that is distributed on [θ, θ ] ⊆ R
+

according to a continuous density function f (θ) ≡ F ′(θ) > 0. The parameter θ

3 Other counter-arguments to the recommendation in the Mirrlees Review, also derived in an optimal tax
framework, are found in Revesz (2014) and Bastani et al. (2015).
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denotes productivity and is considered as private knowledge in second-best environ-
ments.

There are two countries, the home country A and the foreign country B. Their
economies are composed of gross labor income z, a numéraire good x0, n private
goods x = (x1, x2, . . . , xn) and N public goods g = (g1, . . . , gN ). It is assumed that
θ > z ≥ 0, x0 ≥ 0, x ≥ 0 and g ≥ 0.

All individuals have the same preferences, defined by u(x0, x, g, z; θ), a twice
continuously differentiable utility function concave in {x0, x, g, z}, increasing in
{x0, x, g}, and decreasing in z. This utility function further satisfies:

Assumption (a) u(x0, x, g, z; θ) ≡ U (x0, x, g, �), where � = z/θ denotes labor.
Moreover, leisure 1 − � is a normal good and the Spence–Mirrlees single crossing
condition between z and x0 is supposed to hold.

In addition to the provision of public goods, country A’s government levies linear
taxes τh on goods h = 1,…, n, and a nonlinear tax T (z) on gross income z, so that
y = z − T (z) stands for after-tax labor income; the numéraire good x0 remains
untaxed.4 Country B is assumed to remain passive to country A’s domestic policies,
so that considerations of tax competition are excluded from the analysis.

Let qh = 1+τh stand for the consumer price of good h. All θ -persons in country A
choose the optimal amount of private goods and gross income {x0A(θ), xA(θ), zA(θ)}.
to maximize their utility, subject to the budget constraint imposed by the government
x0 + ∑n

h=1 qhxh = z − T (z). This can be expressed (by the Revelation Principle) in
terms of the incentive compatibility condition:

VA(θ) ≥ u(x0A(θ ′), xA(θ ′), g, zA(θ ′), θ), . . . ∀θ, θ ′ ∈ [θ, θ ] (IC)

where VA(θ) denotes the indirect utility function u(x0A(θ), xA(θ), g, zA(θ), θ) for
individuals of country A. As is well known, condition (IC) implies that the tax sched-
ules T (z) and τh are incentive-compatible if and only if when those schedules are
implemented individuals living in country A have an incentive to reveal their produc-
tivity truthfully.

In addition to (IC), the government must consider the constraint that VA(θ) should
be higher than the best option abroad, defined as the maximum utility that a person
from country A may obtain in country B, net of migration costs, i.e. VB(θ)− c(θ). Let
R(θ) = VA(θ) − VB(θ) + c(θ) be the location rent of a θ -person, understood as the
excess of her indirect utility in countryAover her reservation utility.As the government
ignores the agents for whom R(θ) = 0, the following participation constraint must be
taken into account:

R(θ) = VA(θ) − VB(θ) + c(θ) ≥ 0 (PC)

Concerning migration costs, we think of c(θ) as having two parts: a fixed part K̄
accounting for material aspects such as moving costs and the transport costs of visiting

4 Of course, this does not constrain the model because, since profit income is zero, the equilibrium does
not change if all prices are multiplied by a positive constant. Consequently, one may always choose any
good as numéraire and normalize the prices in such a way that we have an untaxed good.
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family, friends in the home country, etc.; and a part that is proportional to the indirect
utility received abroad, αVB(θ), which accounts for psychological aspects such as
homesickness, the cost of adapting to a foreign culture, etc. Therefore, we write:

c(θ) = K̄ + αVB(θ) (1)

(Although for the sake of simplicity we consider function (1) in most of the paper,
in Sect. 7 we introduce a more complex, endogenous costs function) As it stands,
constraint (PC) implies both a necessary and a sufficient condition for a θ -individual
to remain in country A, assuming he will leave if and only if R(θ) < 0 . However,
one of the difficulties here lies in the fact that R(θ) is not necessarily monotonic.
This is because, in part, highly productive workers have better outside options, i.e.
V ′
B(θ) − c′(θ) ≥ 0, according to empirical studies that provide evidence that the

propensity to migrate increases with θ . As a result, constraint (PC) can a priori bind
on any subset of [θ, θ̄ ], even at isolated points.Because of this, tomake the optimization
problem manageable we shall focus on those tax schemes satisfying:

Assumption (b) Constraint (PC) cannot bind for an individual if it does not bind for
all individuals with higher productivity levels living in country A.

Among other advantages, assumption (b) tells us that there is a productivity level
θ∗(≤ θ̄ ) above which constraint (PC) is binding if it binds for θ̄ . Therefore, the intro-
duction of assumption (b) defines a situation in country A with an interval [θ, θ∗)
where constraint (PC) is inactive and another [θ∗, θ̄ ] where it binds. We say that
individuals with θ ∈ [θ∗, θ̄ ] ‘are threatening to migrate’.

In principle, there is no guarantee that assumption (b) will be fulfilled by the opti-
mal solution. Even so, it is possible to find examples where it is fulfilled. This is what
happens, for instance, when the preferences satisfy ux0θ = 0, which is a case consid-
ered in Ruiz del Portal (2015, Appendix) that encompasses most of the specifications
on individual preferences considered in the literature.

In addition to the (IC) and (PC) constraints, the revenue constraint under a linear
production technology is written as:

∫ θ

θ

[

zA(θ) − x0A(θ) −
n∑

h=1

xhA(θ) −
N∑

i=1

pi gi

]

dF(θ) ≥ Ē (RC)

Here pi denotes a producer price for gi and Ē a per capita income that is not redis-
tributed. When Ē = 0, the tax policy turns out to be purely redistributive.

Regarding social preferences, we might consider all of the three criteria in Mirrlees
(1982), namely the National criterion, the Citizen criterion and the Resident criterion.
Nevertheless, while all the results below continue to hold under the Citizen and Resi-
dent criteria, it is not very informative to consider these. Because of this, our attention
will be restricted, for the sake of simplicity, to the National criterion, so the social
welfare function in country A is given by:
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WA =
∫ θ

θ

G(VA(θ))dF(θ) (2)

Here G(·) is a twice differentiable, increasing and concave function whose degree
of concavity captures the inequality aversion. Now, our problem may be expressed as:

Set-up 1 Under assumptions (a) and (b), find the tax-schedules T (z) and τh, h =
1,…, n, together with the provision of public goods gi , i = 1,…, N, that maximize WA
subject to the constraints (IC), (PC) and (RC).

3 A general income tax formula

3.1 The optimal income tax under the threat of emigration

Simula and Trannoy (2012) explore the features of the optimal income tax in an
economy where taxpayers may vote with their feet and where there exists a single
consumption good x0, so that n = 0. Note that this is equivalent to assuming the
absence in our model of indirect taxation and public goods. Following the approach
in Saez (2001), Simula and Trannoy (2012) express the optimal marginal tax rate in
terms of empirical elasticities by means of the following tax formula:

T ′(zA(θ))

1 − T ′(zA(θ))
= A(θ)[B1(θ) − B2(θ)]C(θ) (3)

The terms A(θ) = 1+ξM (θ)

ξH (θ)
and C(θ) = 1−F(θ)

θ f (θ)
correspond to the efficiency and

demographic factors in Saez (2001), with ξ H (θ) and ξM (θ) denoting the Hicksian
and Marshallian elasticities of labor supply with respect to the after-tax wage rate for
a θ -individual. The efficiency–equity trade-off is captured by the term:

B1(θ) =
∫ θ

θ

[

� − G ′(V (α)) · ux0(x0, zA;α)

γ

]

	θτdF(α) (4)

where � = 1, B1(θ) > 0 on (θ, θ̄ )and B1(θ̄) = B1(θ) = 0. Consequently, in the
absence of the term B2(θ), formula (3) implies the well-known result that the optimal
income tax exhibits an ‘S’ shape, with positive marginal tax rates everywhere except
at the endpoints of the skills distribution, where they vanish (see Ebert 1992, among
others).

The novelty in Simula and Trannoy (2012) work consists in the introduction of a
migration margin, represented by the term:

B2(θ) =
1

1 − F(θ)

[∫ θ

θ

π ′(α) · ux0(x0A , zA, α)

γ
	θαdα + ι(θ̄ ) · ux0(x0A , zA; θ)

γ

]

(5)
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Since the Lagrange multipliers π(θ) and ι(θ) satisfy π ′(θ) ≥ 0 and ι(θ̄ ) ≥ 0 (see
Ruiz del Portal 2015), it follows that B2(θ) ≥ 0. In fact, B2(θ) > 0 is only possible
where the (PC) constraint binds, and therefore where taxpayers may vote with their
feet.

As a result, equation (3) extends Saez’s formula to take into account the threat
of migration by the highly skilled when the government has decided to maintain the
maximum national productive capacity by preventing its citizens from leaving the
country. Note that, since B1(θ) > 0 on (θ, θ∗), B2(θ) = 0 on (θ, θ∗) and B1(θ̄) = 0,
we must have (recall that θ∗ is the minimum ability of those individuals who are
threatening to migrate):

T ′(zA(θ)) > 0 ∀θ ∈ (θ, θ∗) (6)

T ′(zA(θ̄)) ≤ 0 (= 0 if R(θ̄) > 0) (7)

Conditions (6) and (7) imply that the classical characterization of the optimal
income tax may only be re-established when θ∗ = θ̄ , and therefore in the absence of
migration threats. However, when some individuals threaten to migrate, two qualita-
tive properties of the optimal income tax are changed: marginal tax rates can be strictly
negative at the top and, by continuity, non-positive at interior points of the tax schedule.
Moreover, to show that the migration margin results in changes to Mirrlees’ formula
that favor a decrease in the optimal tax rates, Simula and Trannoy (2010, 2012) apply
a small tax reform perturbation around the optimal tax scheme à la Piketty and Saez.5

Otherwise, it would have been questionable that the resulting tax scheme could be
compared to the benchmark without migration, since the terms B1(θ) and B2(θ) are
endogenously given.

3.2 Optimal mixed taxation under the threat of emigration

Taking Simula and Trannoy’s formula (3) as a benchmark, we shall express the optimal
tax rates in terms of an ABCD formula instead of an ABC formula. Consider the
following definitions:

ξxh y = qh
∂xh
∂y : Uncompensated elasticity of commodity demand with respect to

net income y = z − T (z).

ξx j � = �
x j

∂x j
∂�

∣
∣
∣
z=const. : Conditional elasticity of commodity demand with respect

to labor supply.

Proposition 1 Let γ ≥ 0, ι(θ) and π(θ) ≥ 0 denote the multipliers for constraints
(RC), (IC) and (PC). In the absence of bunching and a binding second-order condition
for incentive compatibility,6the optimal marginal income tax rate is given by:

5 This dispenses with the need for us to apply another small tax reform perturbation in the analysis below.
6 In Mirrlees’ optimal income tax problem, bunching turns out to be equivalent to a binding second-order
constraint. However, this is no longer the case, as is well known, when there are more than two goods.
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T ′(zA(θ))

1 − T ′(zA(θ))
+ D(θ) = A(θ)[B1(θ) − B2(θ)]C(θ) (8)

where A(θ), B1(θ), B2(θ) and C(θ) are as above, with � = 1 −
n∑

h=1

τh
1+τh

, and:

D(θ) =
n∑

h=1

τhxhA(θ)

[1 − T ′(zA(θ)] · zA(θ)
ξxh� (9)

Formula (8) generalizes the above formula (3) to include linear indirect taxes and
n + 1 goods. When B2(θ) = 0, we are back to the equivalent conditions (86)–(87)
and (96)–(97) in Mirrlees (1976). By contrast, if D(θ) = 0 and n = 0 we get formula
(22) in Simula and Trannoy (2012).

The possibility of using indirect taxes poses the question of how they should be
used to minimize the loss of redistributive capacity due to migration threats by the
highly skilled. Looking at formula (8) we see that one way of preserving redistribution
through income taxation would be to implement an indirect tax policy that enables
the interval [θ∗, θ̄ ] to be reduced. Since the term B2(θ) continues to be non-negative
with indirect taxation, a smaller length for this interval implies, by formula (8), higher
income tax rates. Clearly, such a policy could consist of reducing taxation or even
subsidizing those goods and services with country-specific characteristics that make
them imperfect substitutes for goods from country B. This issue is discussed in Sect. 7
below with the help of a more general costs function.

However, in addition to B2(θ), we also have the term D(θ) in (8). It can easily
be checked that D(θ) is positive or negative depending on the level of commodity
taxation and on particular cross-substitution patterns. To understand the role of D(θ)

we need to interpret, following the work of Jacobs and Boadway (2013), the expres-
sion A(θ)B1(θ)C(θ) as a given ‘social desire to redistribute income through income
taxation’. Consequently, the expression A(θ)[B1(θ)− B2(θ)]C(θ) coincides with the
same ‘desire to redistribute income net of the migration threats’. For a given net social
desire to redistribute income, the income tax rate will be greater if D(θ) < 0 and lower
if D(θ) > 0. The explanation would be that the higher (lower) incentives for work
effort with (without) Corlett and Hague taxation offset (boost), in part, the deadweight
loss involved in higher income tax rates.

To see why a Corlett and Hague tax policy enables higher income tax rates, we shall
use the reasoning in Edwards et al. (1994) and Nava et al. (1996) based on incentive
constraints. Thus, the role of commodity taxes can be viewed as a mechanism to
prevent highly-skilled individuals from mimicking low-skilled individuals, with the
aim of working less and thus enjoying more leisure hours. If ξx j � < 0, then a more
productive individual who mimics an individual with lower skills has the same after-
tax earnings but, since he takes more leisure, consumes more of the good. If one
increases τi and redistributes the revenue so as to keep the utility of the mimicked
person unaltered, the utility of the mimicking individual will fall since the reduction
in the income tax will not be sufficient to compensate him for the commodity tax
increase. This policy relaxes the (IC) constraint and allows the government to adjust
income tax to improve social welfare. The opposite argument applies for ξx j � > 0.
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When the Corlett and Hague rule is violated, the resulting tax policy coincides
with that recommended by many multinational bodies, such as the OECD and the
EU Commission, and followed by many European countries, and consists in a shift
of tax bases from labor income to consumption. Previous studies seem to suggest
that such a shift might indeed strengthen economic growth and increase employment.
Interestingly enough, what formula (8) reflects in this respect is that this policy only
makes sense when D(θ) > 0. This is because, if D(θ) < 0, the shift leads to a net
drop in redistributive capacity, given that both T ′(zA(θ)) and D(θ) are then reduced.
Since, as will be shown, optimal indirect taxes are more likely than not to satisfy the
Corlett and Hague rule, formula (8) confirms the conclusion of many studies about
the regressive impact of the shift in taxes at an unchanged overall revenue level.7

Proposition 2 Optimal top marginal income tax rates satisfy:

T ′(zA(θ̄))

1 − T ′(zA(θ̄))
+ D(θ̄) ≤0 (= 0 if R(θ̄) > 0) (10)

Condition (10) says that the non-positive marginal tax rate result at the endpoints
proposed by Simula and Trannoy (2010, 2012) applies only to the total tax burden on
income and consumption. The implication is that, when the Corlett and Hague tax rule
is in force, so thatD(θ̄) < 0, the income tax rate fails to be necessarily non-positive
at the top, as is the case without indirect taxes. In fact, the top income tax rates turn
out to be strictly positive whenever R(θ̄) > 0. This confirms that, even when there
is a risk of migration by high income earners because R(θ̄) = 0, the use of indirect
taxes may render the income tax schedule more progressive. However, condition (10)
also implies that, when D(θ̄) ≥0, one is taken back to T ′(zA(θ̄)) ≤ 0, or in fact to
T ′(zA(θ̄)) < 0 if D(θ̄) > 0.

To elucidate an economic intuition for why the result for the negative marginal tax
rate at the top is either overturned or confirmed according to the sign of D(θ̄ ), recall that
the critical role of commodity taxation à la Corlett and Hague is to alleviate distortions
and boost the labor supply (see, for instance, Nava et al. 1996). Consequently, while
potential migration renders the tax schedule less progressive, or even decreasing,
indirect taxation has exactly the opposite effect if it satisfies theCorlett andHague rule.
However, if optimal indirect taxes violate the Corlett and Hague rule, the regressive
pattern imposed by migration threats is even reinforced, as can be checked from
inequality (10).

Due to differential income tax rates at the top across EU countries, there has been
much discussion on brain-drain issues (Piketty and Saez 2014, p. 37). Our analysis
sheds light on this discussion by indicating when indirect taxation may or may not
be of some help in solving the redistribution problem. Recall in this respect that not
all VAT tax rates and excise taxes need to be the same among the different Member
States.

7 See, for instance, Pestel and Sommer (2013). The European Commission (2006) states: ‘One problematic
aspect of the tax shift proposal is that, in practice, it is likely to have substantial redistributive effects.
Taxpayers with high incomes would probably benefit substantially, while medium and low incomes might
well face an increase in the tax burden’.
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The main conclusions that arise from Propositions 1 and 2 are contained in Corol-
lary 1.

Corollary 1 The optimal income tax under the threat of migration is different when
levied along with linear commodity taxes. If commodity taxes satisfy the Corlett and
Hague rule, income tax rates are higher and at the top can be positive. On the other
hand, any shift in tax bases and rates from labor income to consumption will have a
regressive impact on distribution and poverty. These results are reversed if optimal
commodity taxes violate the Corlett and Hague tax rule.

4 Optimal commodity taxation

We have observed that the Corlett and Hague tax rule is crucial for achieving redis-
tribution goals through income taxation, provided that the negative sign of D(θ) then
implies an upward adjustment of marginal income tax rates, for given values of the
terms A(θ), B(θ), andC(θ). However, since D(θ) is determined endogenously, unless
one imposes structure on the utility function one cannotmake unambiguous statements
as towhether the optimal linear commodity taxes obey or violate the Corlett andHague
rule. Before considering such a structure, we shall nevertheless derive a formula for
commodity taxes under both income taxation and migration threats.

4.1 A formula for optimal commodity taxes

Consider the following definition:

ξ cx j qh = − qh
x j

∂xcj
∂qh

: Compensated elasticity of commodity demand with respect to
price.

Proposition 3 The optimal marginal commodity tax rates are given by:

n∑

h=1

τh

1 + τh
ξ cx j qh = −[B1(θ) − B2(θ)]C(θ)ξx j � j = 1, 2, . . . , n (11)

In this expression, the ‘bar’ symbolmeans a commodity demand-weighted variable,

e.g. ξx j qh ≡
[ ∫ θ

θ
ξx j qh (θ) · x j (θ)·dF

][ ∫ θ

θ
x j (θ) · dF

]−1
. Formula (11) incorpo-

rates the migration margin B2(θ) into the condition for optimal indirect taxation in a
closed economy, i.e. condition (86) inMirrlees (1976). The term on the left is an index
for the encouragement/ discouragement of consumption of the different commodities
for ξx j � > 0/ ξx j � < 0 (see Mirrlees 1976, p. 347). In the absence of migration, and
under certain assumptions to ensure B1(θ) ≥ 0, by encouraging (discouraging) the
consumption of good j , when j is complementary with labor (leisure), the government
reduces the distortions of the income tax thereby stimulating labor supply.

Under migration conditions, however, the index of encouragement (discourage-
ment) is reduced (increased) by the term B2(θ)C(θ)ξx j �(θ). This can be explained
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because, by boosting the labor supply of the highly-skilled individuals, the govern-
ment incites them to migrate, in which case the negative effects of commodity taxes
on labor supply along the extensive margin will dominate the positive effects along
the intensive margin. Note that this can only happen if indirect taxes reduce a person’s
indirect utility enough for her to violate the (PC) constraint.

4.2 Commodity taxes à la Corlett and Hague: three examples

Condition (11) indicates that commodity taxes τi relate in a complex way to the
elasticities ξ cx j qh and ξx j � plus the distortion caused by income taxation. Even so, in
the special cases considered below, we shall see that ξx j � and τi present an opposite
sign for all θ , so as to guarantee a negative D(θ) term.

Case 1: For all j 
= h = 1, 2, . . . , n, it is assumed that ξ cx j qh = 0.

In other words, no cross-price effects for compensated demands exist for any two
goods other than the numéraire. In particular, the simplest situation in which this
happens is when n = 1, so that the utility specification takes the form u(x0, x1, g, z; θ)

studied Nava et al. (1996). Also worth noting, on the other hand, that when n > 1, the
zero cross-price elasticity of compensated demands does not mean that the goods are
independent, in the sense of being neither complements nor substitutes.

In Case 1, the left-hand term of formula (11) satisfies:

n∑

h=1

τh

1 + τh
ξ cx j qh = τ j

1 + τ j
ξ cx j q j

∀ j = 1, 2, . . . , n (12)

Hence, assuming that migration threats are not too high, we will have
−[B1(θ) − B2(θ)]C(θ)ξx j �(θ) < 0 if commodity j is complementary with labor

and −[B1(θ) − B2(θ)]C(θ)ξx j �(θ) > 0 if it is a substitute. Since ξ cx j q j
> 0, as may

easily be checked, we find that condition (12) together with formula (11) implies:

τ j

1 + τ j
· ξx j � < 0 ∀ j = 1, 2, . . . , n (13)

According to (13), the optimal marginal commodity tax rate is positive (negative)
if the cross-elasticity of commodity demand with respect to labor supply is negative
(positive). The binding incentive constraints associated with the intensive margin of
labor supplymatter enough in this case to justify the standard argument that commodity
taxes should be employed only to deter highly-skilled types frommimicking thosewith
lower skills.

Lemma 1 Assume that preferences are as in Case 1. Then, if migration threats are
not too high,optimal commodity taxes satisfy τ j > 0 if ξx j � < 0, j = 1, . . . , n.

Case 2: u(x0, x, g, z; θ) ≡
ω∑

r=1
u1[ar (xr + · · · + xr+ω̂), g, z; θ ] + u2[aω+1(xω+ω̂+1 +

· · · + xm), g, z; θ ] + u3[aω+2(xm+1 + · · · + xn), g, z; θ ] + u4(x0, g, z; θ)
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Note that this specification contains ω+ 3 sub-utility functions. It implies inde-
pendence between any two goods belonging to different sub-utility functions but not
between any two belonging to the same sub-utility function. It follows that, unlike
in Case 1, the present assumption allows for utility functions such that ξ cx j τh 
= 0 for
some j 
= h.

Lemma 2 Assume that utility is defined as in Case 2. Then,if migration threats are
not too high, optimal marginal tax rates are uniform within each of the ω + 2 groups
of goods, displaying a positive sign if ξx j � < 0 for j = 1, . . . , n.

Clearly, this is a realistic case since the resulting optimal tax schedule contains, as
is found in practice, a finite number of tax rates each applying to a distinct group of
consumption goods.

Case 3: u(x0, x, g, z; θ) ≡ v(x0, a(x), g, z; θ), where a(x) = a(x1, . . . , xn) is homo-
thetic.

This utility function is found in Deaton (1979). It involves weak separability
between non-numéraire goods, labor and the numéraire. The next result says that
uniform taxation should be optimal concerning those goods other than the numéraire.

Lemma 3 If utility is defined as in Case 3 and migration threats are not too high,
optimal indirect taxes are uniform (i.e. τ = τh, h = 1, 2, . . . , n) and satisfy τ > 0, if
ξ cx j �

< 0 and τ < 0, if ξ cx j � > 0.

It should be noted that the taxed commodities need to be weakly separable from the
numéraire and the public goods. If instead we had assumed as in Proposition 6 below
that x0 is included into the sub-utility function a(x), uniformity would extend to all
commodities, which means, since τ0 = 0, that τ j = 0 for all j = 0, 1, 2, . . . , n, so
that all commodity taxes would become superfluous.

The tax scheme in Lemma 3 is close to the one proposed in the Mirrlees Review
of the UK tax system (see Mirrlees et al. 2011), especially if it is assumed that x0 in
our model denotes child care. This influential work has concluded that, aside from
externalities and those goods consumed in conjunction with labor supply, such as
child care, there is no justification for the present differential rates in the VAT system,
provided that any moves toward uniformity can be compensated through appropriate
adjustments in income tax.

The conditions assumed in Lemmas 1, 2 and 3 offer some intuition about what
optimal indirect taxes on non-numéraire commodities should be like. Of course, many
other structures of preferences could be found leading to similar conclusions and, in
particular, to condition (13).

Comparing the three lemmas, they describe how high incomes respond to taxes
along both the intensive and the migration margins. The case in Lemma 1 is the one
that involves a higher degree of tax differentiation, while that in Lemma 3 represents
the converse case of uniform taxation for all goods other than the numéraire. In between
these two polar situations comes the tax schedule in Lemma 2.

It should be recalled, on the other hand, that it has been assumed that the interval
[θ∗, θ̄ ] is relatively small compared to the interval [θ, θ∗). However, if the number
of potential migrators is high, it may happen that −[B1(θ) − B2(θ)]C(θ)ξx j �(θ) > 0
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when j is complementary with labor and −[B1(θ) − B2(θ)]C(θ)ξx j �(θ) < 0 when
it is a substitute. In this situation we would have τ j > 0, if ξx j � > 0, and τ j < 0 if
ξx j � < 0, so inequalities (13) should be reversed and it would be desirable to break
the Corlett and Hague rule. The explanation for this striking result has to lie in the fact
that, when the proportion of taxpayers threatening to migrate is high, their welfare
turns out to be the government’s priority. Since their utility can be increased with the
help of indirect taxes, by rewarding leisure and punishing labor, the result follows once
it has been noted that highly-skilled workers value goods associated with leisure more
than workers with lower skills do. Clearly, this possibility cannot be discarded in those
countries where the proportion of skilled workers is significant and fiscal policies give
rise to a risk of brain drain.

Corollary 2 In the most interesting cases, optimal commodity taxes satisfy the Corlett
and Hague rule.Consequently, the impact on redistribution from an increase in the
number of taxpayers who threaten to migrate may be offset by a suitable increase in
commodity taxes and subsidies. However, if potential migrators involve a significant
part of the population, it may be desirable to violate the Corlett and Hague rule.

The importance of Corollary 2 must be evaluated in the light of Simula and Tran-
noy’s (2010) result that, even when the proportion of potentially mobile workers is
low, the threat of migration has a great impact on the magnitude of income tax rates.
This suggests that indirect taxation may be very useful for preserving redistributive
goals through discouraging migration by the highly skilled.

5 The optimal provision of public goods

5.1 Effects on redistribution

Looking at the (PC) constraint, one immediatelyfinds that the provisionof public goods
is justified because they appear in the indirect utility function VA(θ) with a positive
sign. Since this means a more relaxed (PC) constraint, the associated reduction in the
number of potential migrators will generally lower the term B2(θ) in formula (8),
thereby favoring a higher income tax rate T ′.But apart from this, we will now see that,
when the public goods are preferred by the most skilled, the relaxing effect on the
(PC) constraint will be greater, and, therefore, so will be the increase in T ′.

The following proposition characterizes the optimal provision of public goods in
the presence of migration threats by the highly skilled.

Proposition 4 Let Si ≡ ugi /u0 denote the marginal rate of substitution between gi
and the numéraire, i = 1, . . . , N. Then the optimal provision of public goods is given
by:

∫ θ

θ

(1 −
n∑

h=1

τh

qh
ξxh y(θ))SidF(θ) −

∫ θ

θ

[B1(θ) − B2(θ)]Siθdθ = pi (14)

Clearly, the standard Samuelson rule is modified by three additional terms related to
the self-selection constraint, the revenue from indirect taxes and the migration threat.
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For B2 = 0 (or θ∗ = θ̄ ), Eq. (14) coincides with Mirrlees (1976, p. 352) condition
(121), with the only difference being that in his analysis labor, instead of x0, is the
numéraire. The first integral on the left-hand side is a direct estimate of the social
value of the good, adding marginal rates of substitution Si in the usual way. The
second integral corrects this estimate to take account of distributional considerations,
given that B1(θ) expresses the unitary distortion on labor created by mixed taxation.
Following Mirrlees’ argument, the correcting term is negative if the more able have
a stronger preference for the public good, and positive if the less able have (note
that Siθ < 0 in the first case, and Siθ > 0 in the second). Therefore, the equation
encourages the provision of public goods valued by the poor and discourages the
provision of public goods valued by the rich.

But for the same reasons, and this should be emphasized, the presence of the migra-
tion term B2(θ) in Eq. (14) acts in the opposite direction, encouraging the provision
of the public good gi if it is greatly preferred by the rich. In fact, if the proportion of
workers satisfying θ ∈ [θ∗, θ̄ ] becomes high enough, public goods preferred by the
more productive workers should be produced in a superior proportion, given that then
the correcting term will be positive (negative) if Siθ < 0 (Siθ > 0).

5.2 Interdependency between optimal mixed taxation and public goods

We know from Sect. 3 that indirect taxes à la Corlett and Hague favor redistribution
through income taxationby relaxing the (IC) constraint, thereby increasing the absolute
value of the term D(θ) < 0 in formula (8). Regarding public goods, we also found
that their effects on redistribution are developed by easing the (PC) constraint, thereby
lowering themigration term B2(θ) in formula (14). It follows that, although commodity
taxes may also affect the (PC) constraint, and public goods the (IC) constraint, the
objective of relaxing incentive compatibility encourages the use of commodity taxes,
while the objective of reducing migration encourages the use of public goods.

To see how the roles played by indirect taxation and public goods are linked, let
T̃ ′

1−T̃ ′ = T ′
1−T ′ + D(θ) stand for the marginal tax burden on labor,8 or, equivalently, the

marginal income tax rate under arbitrary commodity taxes.

Proposition 5 The optimal levels of public goods provision and tax burden on labor
require:

∫ θ

θ

(

1 −
n∑

h=1

τh

qh
ξxh y (θ)

)

SidF(θ) −
∫ θ

θ

T̃ ′

1 − T̃ ′ [A(θ)C(θ)]−1Siθdθ = pi

(15)

These relations hold after solving for B1(θ)− B2(θ) in formulae (8) and (14). They
allow us to calculate the optimal level of public goods provision once the optimal tax
burden on labor is known,without further reference to the degree of inequality aversion

8 We have borrowed this concept from Jacobs and Boadway (2013, p. 22 ), although, to be more precise,
they refer specifically to the ‘tax wedge on labour’.
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contained in the social welfare function. Relations (15) therefore involve necessary
conditions for Pareto efficiency.

Focusing exclusively on the efficiency side, relations (15) indicate that, unless
separability applies (i.e. Siθ = 0), the optimal tax and expenditure policies are interde-
pendent. The higher the overall tax burden on labor, the higher the provision of public
goods preferred by the more productive individuals and the lower the provision of
public goods preferred by the less productive individuals.

It is also worth noting in this context that, when the Corlett and Hague rule is
satisfied, any increase in the marginal commodity tax rates that is compensated for
with a reduction in the income tax rates, so as to keep the utility of individuals unaltered,
will unambiguously reduce T̃ ′. This means, according to Nava et al. (1996), that such
a policy relaxes the (IC) constraint. But, in the light of relations (15), the same policy
also relaxes the (PC) constraint by encouraging (discouraging) the provision of those
public goods preferred by the more (less) productive workers.

Corollary 3 Migration threats encourage the provision of public goods preferred by
the more productive workers. This is because, although the provision of any public
good relaxes the participation constraint, the reduction in migration threats is greater
when the public good is preferred by the more skilled individuals.

Optimal tax and expenditure policies are linked through the conditions for Pareto
efficiency. These suggest that, when the Corlett and Hague rule is satisfied, commodity
taxation favors the provision of public goods preferred by the more skilled individuals,
and discourages the provision of public goods preferred by the less skilled individuals.

6 Separable preferences

In this section, it will be shown that all of the above conclusions on the role of opti-
mal commodity taxes and public goods are relevant only if, as is the case in closed
economies, consumption and leisure are interdependent.

Proposition 6 Assume that utility takes theweakly separable formu(b(x0, x, g), z, θ),

with b(x0, x, g) being a homothetic function. Then indirect taxes become superfluous
under the threat of migration (i.e. τh = 0 for all h) and:

∫ θ

θ

SidF(θ) = Pi i = 1, 2, . . . , N (16)

Proposition 6 establishes the requirements for the A-S theorem to hold in open
economieswith amigration threat andpublicly providedgoods. It tells us that residence
choices by the highly skilled are unaffected by the presence of commodity taxes if the
government can also levy income tax.

Concerning the optimal provision of public goods, the three additional terms in
condition (14) related to the self-selection constraint, the revenue of indirect taxes
and migration threats, are shown to vanish because now the public good i is equally
preferred by both the more skilled and the less skilled workers, so that Siθ = 0, and
τh = 0 for all h. As a result, we are taken back to the standard Samuelson rule, which
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prescribes that, on an average basis, consumers set their marginal rates of substitution
equal to the price ratio or the marginal rate of transformation. Both Edwards et al.
(1994) and Nava et al. (1996) have shown for the closed economy case that departures
from the Samuelson rule are justified only to the extent that they enable the (IC)
constraint to be weakened. Condition (16) in combination with (14) confirms this
conclusion for the open economy case and for a more general model than the models
considered by these authors.

It is also worth observing from Proposition 6 that, while differential commodity
taxes are superfluous for redistribution purposes, public goods may help relax the
(PC) constraint through the domestic indirect utility function even under separability
conditions.

It should also be noted that a trivial implication of Proposition 6 is Corollary 4.

Corollary 4 Under the assumptions in Proposition 6, and without the provision of
public goods, all results in Simula and Trannoy (2010, 2012) continue to apply even
if the government has the power to levy indirect taxes on goods and services.

7 Endogenous migration costs function

Up to now we have assumed that migration costs are exogenously given. However,
there are some country-specificities as regards available goods that may impose an
opportunity cost, and these have not been taken into account in the migration costs
function. For example, theweather and the food are not the same in southern California
and in southern Denmark, and this may matter when Californians and Danes make
location choices.

To mention just some country-specific goods, there are those related to family,
national holidays, infrastructure endowment, the country’s scenery and climate, sport-
ing activities, sociocultural attractions and local museums. In fact, the list can be quite
long, since, according to Armington (1969) and as confirmed in empirical studies
by Shiells et al. (1986) and Blonigen and Wilson (1999), even identical goods pro-
duced in different countries cannot be treated, from the consumer viewpoint, as perfect
substitutes.9

In what follows, we suppose that part of the migration costs are measured in the
opportunity cost of forgoing certain consumable goods that are available in the home
country but are unavailable (or are available only as poor substitutes) when migrat-
ing. In these circumstances, the government can affect the participation constraint by
relatively subsidizing these particular goods thereby rendering the opportunity cost
of migrating more expensive. This requires the set of private goods for the residence
country to be redefined.

Suppose that, apart from labor income z, a numéraire good x0 and m consumption
goods x = (x1, x2, . . . , xm), the economy in country A is composed of n − m goods
with country-specific characteristics x̃ = (xm+1, xm+2, . . . , xn). Further, think of c(θ)

as having an additional third part K (·) capturing the opportunity cost in terms of the

9 Wecan also includewithin the concept of country-specific goods the so-called “ethnic goods”.A treatment
on them from the angle of the host country is found in Abdulloev et al. (2014).
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prices q̃ = (qm+1, qm+2, . . . , qn) of forgoing certain consumable goods that are not
provided, or are underprovided, by country B, namely:

c(θ) = K̄ + αVB(θ) + K (q̃, θ) (17)

It seems reasonable to assume that Kq̃ ≤ 0, so that the opportunity cost of the
country-specific good does not increase with its consumer price.

An important question here is the extent to which it is feasible to tax or subsidize
certain country-specific goods such as, say, the enjoyment of the scenery, or the unspoilt
nature or other natural assets of the country. An alternative can be to assume that, in
these cases, the government can tax/ subsidize these goods indirectly, via taxing/
subsidizing those goods complementary to their consumption. This is what is meant,
in what follows, by the prices q̃ in the sense that they refer to country-specific goods
and to their complements without distinction.

7.1 Non-separable utility

A remarkable fact is that the consideration of function (17) does not involve any
relevant modification of the previous results, which are even reinforced, as illustrated
in Ruiz del Portal (2015), by the potential effects on B2(θ) produced by changes
in q̃ through the (PC) constraint. This, together with the presence in the right-hand

side of formula (11) of the negative added term
∫ θ̄

θ∗ π(θ)Kqj dθ , j = m + 1, . . . , n,
unambiguously favors both higher commodity tax rates and higher income tax rates.

The conclusion is that the taxation and subsidization of country-specific goods helps
to improve redistribution in a different way than is done for other goods. While in the
latter case the income tax rates are increasedmainly through the terms B1(θ) and D(θ)

of formula (8), in the former case they are increased through B2(θ) and
∫ θ̄

θ∗ π(θ)Kqj dθ .
Interestingly, if we interpret the opportunity cost produced by migration as a neg-

ative externality, then q̃ can be viewed as a Pigouvian tax/ subsidy scheme targeted
at ameliorating the depressive effects of migration on work effort along the extensive
margin. Only in absence of the migration threat does the mentioned externality vanish.

7.2 Weakly separable utility

The next result is the counterpart of Proposition 6, since it shows that both the A-
S theorem and the Samuelson rule fail to apply when country-specific goods are at
stake.10

Proposition 7 Suppose that utility takes the weakly separable form u(b(x0, x, x̃, g),
z, θ), with b(x0, x, x̃, g) being a homothetic function. Then:

10 In the same spirit, Kessing and Koldert (2013) have shown that the A-S theorem is violated in the
presence of cross-border shopping and exogenously given taxes on non-transportable goods.
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n∑

h=1

τh

1 + τh
ξ cx j qh =

∫ θ̄

θ∗
π(θ)Kqj dθ j = m + 1, . . . , n (18)

∫ θ

θ

(

1 −
n∑

h=m

τh

qh
ξxh y(θ)

)

SidF(θ) = pi i = 1, 2, . . . , N (19)

Condition (18) indicates that the index of encouragement/ discouragement for each
country-specific goodmust equal the aggregatedmarginal migration cost derived from
a change in its price. Therefore, the condition implies that only in absence of migration
threats, that is, if θ∗ = θ̄ , may one infer that τh = 0 for all h, so as to restore the A–S
theorem and, with it, the Samuelson rule in the light of condition (19).

7.3 Strongly separable utility

When preferences are strongly separable, the A-S theorem still breaks down, since
ξ cx j qh = 0,∀ j 
= h, and condition (18) leads to τ j = 0, j = 1, 2, . . . ,m, and:

τ j =
∫ θ

θ∗ π(θ)Kqj dθ

ξx j q j − ∫ θ

θ∗ π(θ)Kqj dθ
, j = m + 1, . . . , n (20)

As the denominator is positive and the numerator negative, the usefulness of the
subsidization of country-specific goods persists as a function of the elasticity-price
of commodity demand and the marginal migration costs. Moreover, it is exclusively
the relationship between these two variables that determines the optimal subsidy.
Clearly, the higher the value of the elasticity-price term with respect to the marginal
migration costs term, the lower the amount of the subsidy. If the terms coincide, we
have τ j = −0.5; if the second is double the first, the result is τ j = −0.3; if triple,
τ j = −0.25; if quadruple, τ j = −0.2; and if it is five times the size, τ j = −0.1. In
the polar cases where ξ cx j q j

= ∞ or Kqj = 0, then τ j = 0; however if ξ cx j q j
= 0 or

Kqj = −∞, then τ j = −1.
Corollary 5 summarizes the conclusions reached in this section.

Corollary 5 Taxes and subsidies on country-specific goods help compensate the
depressing effects from migration threats on redistribution to a greater extent than
done by taxes and subsidies on other goods. This continues to hold if utility is weakly
separable, because country-specific goods still affect labor supply along the extensive
margin through the migration costs function.

When utility is strongly separable, country-specific goods should be subsidized in
an inverse proportion to their elasticity-price and in direct proportion to marginal
migration costs. Both the A-S theorem and the Samuelson rule are only restored in
the polar cases where either the demand for country-specific goods becomes perfectly
elastic or the marginal migration costs totally vanish.
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8 Concluding comments

The threat of migration by the most productive workers represents a source of concern
for many countries in an increasingly globalized world, despite the empirical evidence
that mobile rich people are mainly capital holders (e.g., capitalists, retired persons,
heirs). As a point of departure in this paper, we have shown that in the absence of
non-separabilities in the utility function and country-specific goods, there is no role
for differential commodity taxation/subsidization and public goods provision. Con-
sequently, the resulting policy recommendations do not differ from those previously
obtained by Simula and Trannoy (2010, 2012) for a home economy with two goods
and a tax system composed exclusively of an income tax. Although interesting, this
conclusion leads to a situation that is, however, rather at odds with what is observed in
practice, where there are multiple kinds of indirect taxes, such as VAT, general sales
tax, and other taxes on specific goods, besides a wide range of public goods.Moreover,
working against such a conclusion is the fact that the general tendency in all Western
countries is to increase the significance of both indirect taxation and public goods.

Apart from these criticisms, the two requirements mentioned for Simula and Tran-
noy’s results to apply may be questioned for other reasons. In part, this is because
although the influence of country-specific goods on migration has long been ignored,
their presence involves prima facie a higher opportunity cost of leaving the own coun-
try. We have taken profit of this aspect to demonstrate that in addition to taxing labor
income, the home economy could do better by subsidizing country-specific goods,
even if utility is strongly separable. But if we leave aside the effects of country-
specific goods on migration, there is an additional argument in favor of the use of
indirect taxes, namely that most empirical studies argue that the weak separability of
preferences does not hold in the real world (see, among others, Browning and Meghir
1991; Crawford et al. 2010; Gordon and Kopczuk 2014 and Pirttilä and Suoniemi
2014).

All these reasons justify our investigation in this paper, exploring what happens
in terms of an optimal tax mix when the weak separability property does not hold
and country-specific goods are present in the economy. More specifically, we have
derived a complete characterization in terms of empirical elasticities of an optimal
mixed system in an environment with both public goods and country-specific goods.
Not only is the optimal income tax that results very different from that in Simula
and Trannoy (2010, 2012), but also the formulae reveal that governments have at
their disposal three primary lines of action against high-skilled emigration. The first
consists of applying a tax reform à la Corlett and Hague; the second is to produce
those public goods that are preferred by the most productive individuals; the third lies
in subsidizing those goods and services that present country-specific features. These
results are, in our opinion, policy-relevant as they help preserve the redistribution
program from migration threats, also favoring higher income tax rates.

In terms of the feasibility of such government actions, it should be recalled that
in recent years different works, such as those of Iorwerth and Whalley (2002),West
and Williams (2007), and Parry and West (2009), have identified important categories
of consumption goods (e.g., food, gasoline, and alcohol) that are complementary to
leisure. This implies that raising tax rates on both these goods and gross income,

123



118 X. Ruiz del Portal

besides being convenient from a Corlett and Hague perspective, will afford a signif-
icant source of revenue to finance public goods (for which the most able display a
stronger preference), and subsidize those goods and services that present country-
specific components. With regard to how exactly the last should be done in connection
with certain special goods, we are thinking in terms of the direct subsidization of items
such as sporting activities, sociocultural attractions, local museums, or so-called eth-
nic goods, and the indirect subsidization, via complementary goods and services, of
items such as national holidays, infrastructure endowment, or the country’s scenery
and climate. According to our analysis in this paper, a simple tax reform like this could
help achieve distributional goals in the face of migration threats.

Concerning the tax policy recommended by many multinational bodies, consisting
in a shift of tax bases from labor income to consumption, it is not justified on distri-
butional grounds by our analysis despite being beneficial for economic growth and
employment creation. This is the case unless there is a significant part of the population
threatening to migrate since, in such circumstance, the Corlett and Hague rule could
be violated thereby increasing the indirect tax burden on labor and, with it, perhaps
also the redistributive capacity of the tax system.
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