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Abstract

As recently argued by Diamond [1998], one of the key factors explaining the
progressivity of an optimal non-linear income tax is the distribution of productivity
among workers. Migration is one source of changes in the productivity distribution.
How changes in the population’s ability distribution affect optimal income tax schedules
has received little attention. Changing the distribution generally changes both the
objective function and the government budget constraint. We first consider the
comparative statics of the fraction of highly-skilled workers with a Rawlsian welfare
function (so that only the second effect is present) and a quasi-linear utility function. We
perform the same analysis for a despotic social welfare function, and present some results
for a utilitarian social welfare function.

We study the interaction between mobility and redistributive taxation. We
consider mobility by either the skilled or unskilled population in both Rawlsian and
majority voting frameworks where governments take the population as fixed. Our main
result isthat equal ability distributions across jurisdictions is a stable equilibrium when
the unskilled are mobile, but only under certain conditions when the skilled are mobile.



1. Introduction

The optimal income tax model with a finite number of consumer types has proven
to be a useful model to explore a great variety of issues in redistributive taxation. Stiglitz
[1982] adapts Mirrlees’'s[1971] classic model by considering economies with only two
ability levels. Brito et al. [1990] establish a number of basic results with many goods and
many consumer types without relying on the single-crossing assumption for preferences,
which is used in much of the literature.

Weymark [1987] derives a number of comparative statics results in the finite-type
model by studying the case of a constant disutility of effort. He explores the effects of
changing welfare weights and preference parameters. To date, the effect of the changes
in the ability distribution in the population has received little attention, even though
Diamond [1998] arguesthat this might be a key factor in tax progressivity. Changing the
ability distribution is more complex than changing the welfare function because it
generally affects both the objective function and the government budget constraint.* We
first consider the special cases of Rawlsian and despotic welfare functions in order that
only the second effect is present.

One application of such comparative statics is to examine the effect of migration
on redistributive taxation. When individuals are free to migrate from one tax jurisdiction
to another, they have the freedom to choose which income redistribution regime they will
be subject to. This has long been an issue in the U.S. with regard to redistribution by

state and local governments. A long tradition of research (Stigler [1957] and Wildasin

! Thisis obviously true for a utilitarian social welfare function. For most other welfare
functions, changing the distribution of types still affects the welfare function, although
not necessarily in an obvious fashion.



[1994]) suggests that free mobility limits the amount of redistribution state governments
can achieve. The effect of mobility on redistribution is becoming an issue in the
European Union as barriers to labor mobility fall (along with barriers to capital mobility).
National governments in the EU administer income redistribution policies, but they can
no longer prevent immigration from EU member countries. We consider avariety of
different forms of mobility between two jurisdictions which use optimal income taxes.

Most literature in tax competition and on the effect of mobility on redistributive
policy focuses on linear tax-transfer schemes. Using nonlinear schemes is clearly more
complex and calls for a number of simplifying assumptions. We thus assume that in each
country there are only two types of skill or productivity and that national governments
redistribute according to either a Rawlsian criterion or majority voting. We also study
the behavior of a small open economy which takes as given the utilities obtained in the
rest of the world. Only one type of worker can move at no cost: either the skilled or the
unskilled. Inthis setting, we basically show that when the unskilled move tax
harmonization results, and that this is not necessarily the case when the skilled are the
mobile group.?

The remainder of this paper consist of four sections. In Section 2 we show the
effect of changing the ratio of skilled to unskilled workers on the utility of both types
when the social planner adopts either a Rawlsian or a despotic welfare objective. In
Section 3 we consider the distributive incidence of mobility of either skilled or unskilled

workersin a small open economy with a Rawlsian objective first and then with majority

2 Wilson [1992] looks at the case where both types of workers can move. In his paper,
the two types of workers are not perfect substitutes in the production technology. See
also Hindriks [2001].



voting. After having taken the utility of the mobile as given by the rest of the world,
Section 4 shows how this reservation utility can be determined in a general equilibrium

setting. Section 5 contains our conclusions.

2. Theability distribution and the utility profiles
2.1. The Rawlsian Outcomes

We consider a particular model which allows usto find a closed-form solution to
the social planner’ s welfare maximization problem and to solve the comparative statics in
detail. There aretwo types of consumers with earning abilities (or wages) w; and wy,
where w; > w,. There are n consumers of type 1 (the skilled) and 1 — n consumers of
type 2 (the unskilled). The government cannot identify individuals' abilities, but it
knows the distribution of abilities. Except for their abilities, consumers are identical and
have quasi-linear preferences:

Ui(c, L) =In(c) -L; i=1,2, ¢=0 0<LisL.

We use this particular example to develop closed-form solutions in order to explore the
comparative statics in detail.

The social planner maximizes a Rawlsian welfare function, subject to the
information constraint that it cannot identify consumer types. The planner must base
transfers on incomes, which he observes without error. Thus, the planner solves the

problem:

Max In(cy) — Y2

C17C27yl7y2 2

# While this utility function may have some questionable properties, we conjecture that
our main results can be qualitatively generalized. Some simulation results with more
general utility functions indicate thisto betrue.



st. n(yr—c) + (1-n)(y2—¢cz) =20 (W),
In(ca) — % “n(e) +22 >0 0\),

1 1
where [ is the Lagrange multiplier on the budget constraint and A the multiplier on the

self-selection constraint.* Assuming an interior solution, the FOC for this problem are:

—nu+A:0, nu—L:O,
1 W,
i—(l-n)u—l=0, —i+(1'n)|1+ L:o,
C, C, 2 1
The solution is:
* * W. —nw
C =Wy, y; =wy(1-n)in Wz—nWll tWy,
* _W2 _r“Nl * Wl_r“Nl
c,=——, and =w, -nw, In ———=
2 1-n Y2 2 1 W, - nw,

Not surprisingly, the labor decision of the skilled is not distorted (no distortion at the
top). Notethat both aggregate consumption and income equal w-, since thisis an

important feature in our results.

2 — W,

When w, —nwlln(wl_—nle<0, y,=0. Let Adenotethe smallest value of n

such that y, =0 (h solves w, :hwlln(wl_—?le ). We distinguish between these two
w, - fw,

% Clearly, both constraints will always bind with this objective. With the Rawlsian
objective, the self-selection constraint that Ux(cy, y2) = Ux(Cy, Y1) can never bind.
Similarly, in the despotic case below, the constraint that Us(cy, Y1) = Ui(Cy, Y2) never
binds.

®> Notethat w, - nw; >0 holds everywhere in the region wherey?, >0.



regimes: one in which the unskilled do not work (n=> n) and one in which they supply a
positive amount of effort (n< n).
2.1.1. Thecorner solution: L, = 0.

For n> n, the solution is:

n(yl - Wl)j . and '62 — n(yl - Wl) .

G =Wy, yl:WlIn(Wl)_Wlln( I

Proposition 1: For n> n, U, = U, and they increase with n.

Proof: Inthisregion,

aylz_wl(l_n) YimWy N 0y N -wy) | W yl_Wl<0
on n(y,-wy)| 1-n  1-nan (1—n)2 n(1-n) ¥, '

In words, for n large enough that type 2 consumers do no work, type 1 labor supply falls

with an increase in the fraction of type 1 consumers. As c¢; (= wy) is independent of n, this

implies that %>O.
on

We also have:

dc, _ 0| n = A AR

T T (§,-w,)| = 1-—1| >0,

an an[l—n(yl 1)} (1-n) Y
sothatau2>0.

on

Examining the self-selection constraint with y, = L, = 0, it follows immediately
that Uz = U1. QED

To sum up, inthe regime with L, = 0, both utilities are equal and increase with n.



2.1.2. Positive labor supply for all types: Ly > OandL,> 0

Proposition 2: For n<n, U,> U,, and U; decreases with n, while U, increases with n.
Proof: Since the planner is maximizing U, and an increase in n relaxes the budget

constraint, it is not surprising that U, isincreasing in n. Formally, when y, >0,

Uzzln(—W2 _nle—1+n(MJln(Wl_nle = WZ_nWlInD—1+Inwl

1-n w, W, —nw, w,
W, —nw
whereD = —2—1,
W, —nw,
ouU, :_WllnDerz—nwla_D.
on w, w,D on
W, —W,

Substituting b _ > into this, we obtain:

on  w,(1-n)

Nz - Wil _jnp+ Wz W5
on w, w,(1-n))

since D-1= Y2"W1 44 D-1-InD>0.
Wl(l_n)

Inthisregion, U, = In(w;) —(1-n)In(Z +1)- 22 where Z =
W

1

Wi 75 _ 1 Differentiating with respect to n, we obtain
W, —nw,
U, 1 L

= In(Z+1)-(1-nw - =
n (Z+1)~( )1w2—nwl W, —nw,

In(Z+1)-Z < 0. Thislast expression is negative since In(1+2) < Z. QED



We thus find that U, falls as n increases, while U, increases as nincreases in the

region wherey, > 0. In contrast, wheny, =0, U, increases as n increases, asdoes U, .

See Figure 1 for anillustration.

To seethe intuition behind this surprising nonmonotonicity, let us start with no
skilled workers: n=0. Unskilled workers must work to finance their consumption. Asn
increases, the unskilled receive a net benefit and they work less and less. With this
particular utility function, labor supply absorbs all the income effects and their utility
increases to the point that they eventually stop working at all. The utility of the unskilled
workers increases as they work less and less and that of the skilled workers decreases as
they work more and more. Aggregate consumption is constant.

At some point, the unskilled stop working and the distortion in their labor supply
remains constant. Both utilities are identical and increases as “potential income” nw;
increases.

2.2. The Despotic Case

One justification for examining the Rawlsian solution is that, if the unskilled type
form a majority, they may be able to impose the outcome most favorable to them. Itis
thus instructive to consider the opposite case where the able type impose their
preferences. We refer to this as the despotic solution. Here the outcome would be the

solution to:

Max In(cy) — 2

C17C21y11y2 1

s.t. n(yr—c1) + (L—=n)(y2—cz) =0,

In(co) = Y2 —In(cy) + YL >0,
W

2 W2



The FOC are:

i-nu—l:(),
Cl Cl
A
-(=nju+ =0, and

2

When the solution is an interior one6, itis:

1 A
-——+nu+ —=0,
Wl W2
(L-mu--=0.
W2

C1= W, ~ (1= w, : y1=w, +(1- n)wzln(—wl_(l_ n)WZJ
n nw.,
— ad y,= Wl_nwzm(m}
nw.,

The resulting utility levels are:

n

nw,

, :m[wl—(l—n)wz} _w, @-nyw, ln{wl—(l—n)wz}

Wy Wy

:_1+(wl -(1-n)w, n[wl—(l—n)wz} L (A-mw
Wl

n

w
and U, =Inc, -== =Inw, ——1+nln{

2 W2

Proposition 3: In the despotic solution,

Zlnw,,
Wl

w, —(1-n)w,

Y, <0 and

nw, }

ou,
on

>0.

Proof: Differentiate U, with respect to n to obtain:

oy, _ WZIr{Wl—W2+nW2J+W2—Wl
on w, nw, nw,
W, —W
where A=———2,
nw,

= %[ln(1+A) -A] <0

1

® Thatis, 0<L;< Land0<L,< L both hold.



=[-In(1+B)+B] >0,

oy, _ In(Wl—w2 +nW2J+ W, —W,
on nw, W, —W, +nw,

W, =W,
W, —W, +nw,

where B =

<0. QED

It isinteresting to contrast the despotic solution with the Rawlsian solution. Here,
there are no corner solutions: both types of workers always supply effort and therefore
the profiles of Ui(n) and U,(n) are monotonic and divergent. See Figure 2. Aswith the
interior solution in the Rawlsian case, as n grows, the cost of the distortion (here it is
skilled workers' labor supply that is distorted) grows, while the revenue collected as a
result of the distortion (here it is raised from unskilled workers) falls.

Since both the Rawlsian and despotic solutions are polar cases, it is interesting to
ask whether the possibility of U first decreasing and then increasing with n is specific to
the Rawlsian criterion. In the appendix, we show that, under a utilitarian social welfare
function with these preferences, the utility of the skilled initially falls as their proportion
in the population increases, while the utility of the unskilled rises. Once nislarge
enough that the unskilled do no work, the utility of both types rises as the proportion of
skilled workers increases.”’

We now turn to the issue of optimal income tax competition. We distinguish the
cases where the tax is chosen by a Rawlsian social planner and where it is chosen by the
majority of citizens. We start by looking at the problem of a small economy with mobility

of just the unskilled workers and then of just the skilled.

" What we cannot show is that the utility of the skilled falls throughout the range where
the unskilled work.



3. Optimal income tax competition: the small open economy case

Studying the equilibrium distribution of individuals of different abilities (or
characteristics) can be adifficult task. Within the local public finance literature, there is
the well-known “empty community problem.”® If al individuals are free to migrate,
under some conditions, everyone prefers to live in one particular community even when
everyone else does. Scale economies in public goods provision can give rise to such
phenomena. Another problem isthat such a model may not have an equilibrium. This
may occur in our model which is purely one of redistribution. If all high-ability and all
low-ability individuals locate in one community, for any positive level of redistribution
from one type to another, any individual of the type which pays positive taxes would be
better off to move to the empty community and pay zero taxes. If low-ability individuals
are better off living in ajurisdiction with a higher proportion of high-ability individuals,
then the low-ability individuals always want to move where there are relatively more
high-ability individuals. Thus, low-ability individuals chase high-ability individuals.
When high-ability individuals are also better off locating in a jurisdiction with relatively
more high-ability individuals, then high-ability individuals always want to move away
from low-ability individuals. Putting these two tendencies together, there is no
equilibrium with free migration of all types.

Some of the literature considers general-equilibrium effects on wages in order to
sustain equilibrium. Other papers, such as Brueckner and Zenou [1999], rely on changes

inthe price of land to prevent the temporary appearance of an empty community.

8 See, however, Wilson [1992)].
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Another approach isto consider differential mobility costs which allows only part of a
group to migrate in response to a utility differential (for example, Leite-Monteiro [1997]).

We focus on a different mechanism which restores the existence of equilibrium
in at least some cases. There is completely free mobility for one type of worker and zero
mobility for the other type. Intax competition models such as Zodrow and Mieszkowski
[1986] and Wilson [1991], mobile capital and immobile workers (or land) plays a similar
role. Those models can also easily take the interpretation that the two factors of
production are skilled and unskilled workers. One group is immobile and jurisdictions
compete to attract the mobile factor (because the factors are complements in production,
as well as because the mobile factor pays taxes).

The early work in the U.S. on how mobility could prevent redistribution by local
governments focused on the case where high-ability workers were mobile. In contrast,
the literature on welfare migration concerns itself with mobility of low-income
households [ see Brueckner, 2000]. Cremer and Pestieau [1998] have studied models of
social insurance in which low-ability workers were the mobile group.

The essential difference between mobility by the less skilled and by the more
skilled isthat the less skilled move to aregion carrying out more redistribution, while the
more skilled would seek out aregion undertaking little redistribution. The most basic
guestion is whether migration by one group can lead to homogeneity in the skill
distributions across regions.

We consider four different cases according to whether the skilled or unskilled
move and whether the tax system results from a Rawlsian or majority voting outcome.

Our model is one of asmall country in a large common labor market (such as a small

11



U.S. state or asmall country in the EU). Individuals decide to move in or out of the
community by comparing the utility their type obtains in the small country to that
available in the rest of the union (which may consist of small countries).

Let ny denote the initial proportion of skilled workers in the small country. The
reservation utility levelsare U, and U,. The government is assumed to choose the tax
rates given the observed ability distribution. We now consider each case in turn starting
with the Rawlsian solution where the unskilled are the mobile group.

3.1. Rawlsian solution with mobile unskilled

When the unskilled are the mobile type, migration of unskilled workers into the

small country occurs whenever U, > U, . Thisin-migration lowersn. The reverse

occurs whenever U, <U,. Since aauz > 0, free mobility of low-ability workers leads to
n

the equalization of utilities of the unskilled between the small economy and the rest of the

world. Furthermore, this process is dynamically stable in that, for any initial values of n

in the small country, n converges to n, where nq isgiven by U,(n,)=U,. In Section 4,

we will see that ny is also the value of nintherest of theworld. Clearly if ny < ng, there
will be out-migration of unskilled workers and the utility of those remaining increases; if
No > Ng, therewill be in-migration of unskilled workers with a loss of utility for those
unskilled already residing there.

3.2. Rawisian solution with mobile skilled

When high-ability workers are the only ones who can migrate, the outcome is

considerably more complex. First, over some range, aaul <0 for low values of n (n<#),
n

12



while aaul >0 always holds for high enough values of n (n>f). Second, because of the
n

burden of redistribution, when all skilled workersare in a single community, skilled
workers are better off in that community. Asa consequence, when only skilled workers

are mobile, there are two migration equilibria depending on the value of n and on the
level of U,.

For ny < ny, where n, isthe larger value of n such that U;(n)) = U,: n converges

to ng, which is the smallest n such that Us(ng) = U; .

For no > n,: nconvergesto 1.
Thisisillustrated in Figure 3. For ng <np < ny, skilled workers exit up to the point B
where U; = U (n,) . For no < ng, they enter until the point B is reached. Under those
initial conditions, we have a stable migration equilibrium.

If U, is high enough that there is only asingle value of n (ns) such that
U, =U,(n,) and no > ns, we witness an inflow of skilled workers from the rest of the

world and this only stopswhen n=1. Inthe next section, we discuss the relevance of
such an equilibrium. At this point, it suffices to say that our small open economy has
become a large open economy. If ny < ng, the skilled leave the jurisdiction and n
convergesto 0.
3.3. Majority voting with mobile unskilled

In many democratic federations with free mobility of workers, new residents are
eligible to vote after only a brief period (typically one month inthe U.S.). Itisthus

possible that mobility of voters could quickly affect the consensus on income

13



redistribution. Here we consider an extreme version of this position where the social
decision isthe Rawlsian redistribution outcome whenever n < %2 and the despotic
outcome whenever n > %. Again, we consider the cases of unskilled and skilled worker

mobility in isolation and we start with the first.

<

We have to distinguish four cases depending on whether ny S %2 and on the level

of U,. Recall that Ux(n) increases with n both for n < % and n > %, but the profile for n

< lies everywhere above the profile for n > %% Again we define ny as such that
U2=U>(n«); na can besmaller or larger than %% See Figure 4.

For ny <%2and np < %2 Itisclear that n converges towards ny and U, towards

U>. We have a stable equilibrium.

For ny <% and np > %%: Here, n convergesto 1; all unskilled leave the country
and obtainU .

For ny > %2 and np > %2 Again we have a stable equilibrium with n converging to
ng and U2 to U,. Here, the unskilled do not receive transfers, but pay to
fund transfers for the skilled.

For ny > %2 and np < %2 Inthis case, all the unskilled workers will immigrate to
this country, so n convergesto 0. The relevance of such an equilibriumis
dealt with in the next section.

3.4. Majority voting with mobile skilled

We again combine the Rawlsian solution for n <% and the despotic solution for n

> 1. To keep this analysis simple, we assume that n islarger that ¥ This reduces the

number of cases and does not affect the qualitative nature of our results (if N <% no
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value of n <n<%isastable equilibrium). The profile of U1(n) istherefore decreasing
for n <% and for n > Y%, with the profile for n > ¥z lying everywhere above the profile for

n<%Y. SeeFigure5.

As before, ny can be above or below % and ny (where U, (n,)=U,) can be above

or below %.. We thus distinguish 4 cases.

For ng <% and np< %2 Here n convergesto ny and U; to Us.

For ny <%2and np> %2 Here all skilled workers from the rest of the world
immigrate to the small country and U; convergesto Ui(1). Againthereis
the issue of the relevance of such an equilibrium.

For ng > Y5 and no< ¥ Skilled workers leave the small country and obtain U
elsewhere, so n convergesto 0.

For ny > Y2 and ng> Y2 Here ng is astable equilibrium with U; converging to Us.
In contrast to the case where ny < %2 and ny < %, the skilled receive

transfers in the migration equilibrium.

4. Optimal income tax competition: theworld equilibrium

Up to now, we have considered the case of a small open economy assuming that
the rest of the world offered either Uy or U to the skilled and unskilled workers
respectively.? Throughout, we assumed free mobility for either the skilled or the
unskilled. Some of the results we obtained raise serious questions of sustainability. For

example, can we believe that a small open economy can welcome all the skilled workers

® In confederations of countries, the rest of the world is the set of all other country
members.
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from the rest of the world? What would that mean? Clearly, one factor yielding such an
outcome is our assumption of constant productivities wy and wo.

In this section, we assume that the rest of the world is made of a large number of
small countries. Our interest isin evaluating the possibility and stability of symmetric
equilibriain which all countries have the same proportions of skilled and unskilled
workers. We approach this question by assuming that all other countries have an
identical proportion of skilled workers (equal to 1) and that they all have the same tax
system in place. We also assume that the inflow of workers from our small open
economy does not change that value.

With all these assumption we now review the different cases studied in the
previous section and see the kind of world equilibrium they lead to.

4.1. Rawlsian solution with mobile unskilled

In this case, in the rest of the world, U, () =U,. Then, the equilibrium in the
small open economy hasn =ny = N. Inother words, equal proportions of low ability
workersin all countries and equal utility for both types of workers everywhere is a stable
equilibrium.

4.2. Rawlsian solution with mobile skilled

Here we have to distinguish two possibilities depending on whether 2 n. If
n<n, N correspondsto ng in the previous section. If ny< n,, then we have astable
equilibrium at n with U,= U, (n).

If np > n, while N<n, there does not exist an equilibrium. Having all the skilled

workers converging to a single community with all the other communities left with just

unskilled workers is a questionable outcome.

16



Consider now the other possibility: i >n. We find the same questionable
outcome: all the skilled workers migrate into a single country.

This unusual outcome where all skilled workers conglomerate in a single country
IS a conseguence of our assumptions. This demonstrates the necessity to adopt a more
realistic model for future analysis, for example, with some complementarity in
production between the two types of labor. Such factors would prevent all skilled
workers from moving to asingle country. The fact would remain that mobility would
work agains tequalizing the ability distribution across countries.
4.3. Majority voting with mobile unskilled workers

In this case, set U =U2(R). For any 7, thereis astable equilibrium with 71 as
the ability distribution everywhere. Whether redistribution is toward or away from the
unskilled depends on which type has a majority in the overall labor market (11 . %%).
4.4. Majority voting with mobile skilled workers

For i1 and ny < % we have a stable equilibrium with i and U;. For i1 and np >
%, we aso have a stable equilibrium.

However when n< %2 and ng > %2 or when n> % and ng > Y2, we find that no

stable equilibrium exists.

5. Conclusions

The prevailing view in public finance is that, in an economic union with labor
mobility, decentralized redistribution policy causes some form of adverse selection and,
hence, israther ineffective. Poor households when they are mobile are attracted by
welfare programs. Rich households when they are mobile are repelled by the prospect of

having to pay for these programs,
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Most studies of redistribution policy with tax competition consider linear tax and
transfer instruments. The contribution of this paper is to cast the problem of
decentralized redistribution policy within a framework of optimal nonlinear income
taxation. We distinguish four settings which are presented in Table 1. We consider cases
where either the skilled or unskilled are mobile. We also study two types of collective
decision-making: the Rawlsian criterion and majority voting.

What appears clearly is that mobility of the unskilled raises fewer problems than
mobility of the skilled. Recall that nisthe fraction of skilled workersin the small open
economy, ng isthe initial fraction and N isthe fraction prevailing in the rest of the world
that we assume adopts the same objectives as the small economy. When the unskilled are
mobile, ntendsto Mand utility of the unskilled convergesto U, (the utility of the
unskilled in the rest of the world). Under majority voting, whenng <% and n > %2 (or
the other way around), then the process of harmonization involves switching from one
social criterion to another.

When the skilled are mobile and the government has a Rawlsian objective
function, then ntendsto N = ng for sufficiently low values of both ng and n. Otherwise,
thereis no harmonization nor a stable equilibrium. When the skilled are mobile and the
majority chooses the tax policy, then there is harmonization only if both np and nboth lie
above or below 5.

These contrasting findings can be explained by the utility profiles that emerge
from changing n. Regardless of the welfare criterion, the ability of the unskilled always

increases as n increases (with the sole exception of a jump down as n crosses ¥2), whereas
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the utility of the skilled has a U-shaped profile under the Rawlsian and majority voting
criteria

To obtain these results, we had to resort to a number of assumptions. two types of
individuals and a utility function with linear disutility of effort. Would alarger number
of types or amore general utility function yield different results? Thisisan open
question. We believe that our results would be more complicated but qualitatively
similar to those presented here.'°

On the issue of whether redistribution would be better administered by some
central (supranational) government, what can we say? When tax harmonization isthe
outcome, it seems clear that such a central government would not do better than our
decentralized governments. The reason issimple: in this paper, our small open economy
takes policies in the rest of the world as given and does not behave strategically.
Furthermore, when harmonization occurs, each economy is a clone of the others. A

centralized tax policy would then have the same outcome. ™

°n numerical simulations with utilitarian objectives and utility functions such as Cobb-
Douglas and CES, the nonmontonicity of utility of the skilled as n changes is often found.
We found the utility of the unskilled always to be monotonic with respect to changesin n.

* Hamilton, Lozachmeur, and Pestieau [2001] show that, with Rawlsian objectives and
mobile unskilled, the autarkic and strategic outcomes are identical with identical
communities ex ante.
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Appendix

Comparative Staticswith a Utilitarian Social Welfare Function

We now consider the case of a utilitarian social welfare function. Here, achange
in the ability distribution changes both the objective function and the resource constraint.
In the Rawlsian problem, the ability distribution only affects the resource constraint.
Thus, the comparative statics are more complex than those considered by Weymark

[1987]. We use the same utility function as before, so the planner’ s problem is now:

Max Vi Yo
I -2 1+ @A-n)l - ==
C11C21y11y2 n( n(cl) Wl J ( n)( n(CZ) W2 J
st. nlyr—c1) +(1-n) (y2—c2) =20
In(cy) — 2= —In(cy) + 22 >0.
Wl 1
The FOC for this problem are:
ﬂ-nu+l:0, —1+nu—A:0
Cl Cl Wl Wl
M—(l-n)u—lzo, and _M+(1_n)u+ A:o,
C2 C2 W2 Wl

and the constraints.

The solution is:

w,(1+n) —nw,

C,=W
2 1( w,n+w,(1-n) J

w,(1+n)- nle +(1-r)w (w2(1+ n)- nle

=nw, —(1-n)w,In
Y=, = (1w, (nw2+(1-n)wl nw, + (1- n)w,
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+n)- +n)-

Y, =nw, +nw,In w(1+n) - mw, +(1-nw, wo(1+n)-mw, )
nw, + (1- n)w, nw, + (1- n)w,

W,(1+n) —nw,

nW2+(1'n)W1

Let C= which is less than one for al n.

For nlarge enough, C < 0. Inthisrange, the solution hasy, = 0. The outcome is
then identical to that under the Rawlsian objective function.

When y, > 0, the utilities of the two types are:

U, =Inw, —n+(1-n)In(C)- (1-n)C,

Wy W e (W, o
WZ WZ WZ

and Us=Inw;+InC -

Differentiating U, with respect to n, we obtain:

My, @MC o % e
on on

on
_ 2
where C__ (W2 Wl) > <0.
on (nwz +(1- n)Wl)
Rewriting, we obtain:
oY, ={C-1-InC} + (1-n) [ﬁ} 6_C
n C |on

The term in brackets is always positive, while the second term is negative. At n=0,

taking a Taylor seriesfor InC around C = W , We obtain

Wl
2 3
oy, __1+W2+W2_W1_(W2_\;V1) +(W2;W1) +R
on |n=0 W, w, 2w, WiW,

2
— _1+& +W2_W1 1_W2_W1+(W2_W1) +R
W, W, ’
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where R < 0 isthe remainder term in the Taylor expansion. Since w» < wi, the first two

terms are negative. Thus, aaul <0an=0.
n

Differentiating U, with respect to n, we obtain:

0U, _ 19C_w, Wy W, W, oC _(1-n)w, aC

on Con w, w, w, WZC% w,C on

since both terms are positive.
Thus, we see that, under more general SWFs, the utility of the skilled can first
decline and then increase as their proportion in the population increases. Whether the

unskilled work or not, their utility increases as the proportion of skilled increases.
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Table1

Equilibria with Different Tax Systems

M obile Group
Tax Criterion Unskilled Skilled
Rawlsian n-n ifn<handnp<n,n- 7
U, » U, and Uj; - U, (harmonization)
(harmonization) otherwise, unsustainable equilibrium
M ajority voting n-n if npand N both > Y2 0r <%,
U, - U, harmonization
(harmonization) otherwise, unsustainable equilibrium
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Figure 1 — The Rawlsian Outcome
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Figure 2 — The Despotic Outcome
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Figure 3 — The Rawlsian Outcome With Mobile Skilled Workers
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Figure 4 — Majority Voting When Unskilled Are Mobile
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Figure 5 — Majority Voting When Skilled Are Mobile



