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Trade and Migration

1 Introduction

1.1 Trade versus Migration

Among policy-minded economists, surely one of the most widely accepted
claims must be that international free trade generally has desirable conse-
quences. Propositions concerning the gains from trade are routinely taught.
Moreover, it seems that economists have helped provide the intellectual im-
petus behind the drive toward liberalizing international trade which has
been taking place under GATT and now the World Trade Organization.
Economists also seem to be helping to promote the new free trade areas
that are emerging in several different regions of the world.

Most economists also seem pre-disposed to applaud measures that en-
courage labour mobility within nations. They worry about rigidities in hous-
ing markets that make it harder for workers to move to better jobs. Nobody
seems willing to defend the internal passport controls that used to operate in
the former Soviet Union. There might be some concern about cities becom-
ing too crowded, or about remote areas becoming depopulated. But these
seem generally to be regarded as exceptions to the general idea that labour
mobility has facilitated desirable economic growth, and that it is one of the
most important mechanisms for interregional risk-sharing, especially within

the U.S.A!
!See, for instance, the papers by Barro and Sala-i-Martin (1991, 1992), as well as by
Blanchard and Katz (1992).




On the other hand, except perhaps for a few specialists in international
economics, there are not many in the profession who seem willing to speak
out in favour of migration across national borders.? Generally, even many
of the politicians who would never dream of advocating trade restrictions
for economic reasons feel little need to hesitate in condemning “economic”
migration as a threat to the employment and other prospects of their elec-
torates. In this regard, Harris (1995, especially ch. 4) would seem to be
more accurate in characterizing the threat that politicians really fear as be-
ing to the whole concept of the nation state, rather than to the economic
interests of their electorates. Especially as those residents who seem most
likely to be adversely affected by immigration — unskilled workers who are
themselves recent immigrants — are quite likely to lack political power or
even influence.

With this background in mind, the obvious question for an economic
theorist is whether any model can possibly justify this stark contrast between
the apparently widespread desire to promote trade on the one hand while
restricting migration on the other. To the extent that moves toward free
trade really are beneficial, is there anything fundamentally different about
migration which prevents it conferring similar benefits? On the other hand,

to the extent that international migration is likely to harm the economic

2In this connection, the “specialists” should definitely include Bhagwati (1983, 1984),
as well as Brecher and Choudhri (1981), Grossman (1984), Hamilton and Whalley (1984),
Kemp (1993), and also Razin and Sadka (1999). Most of the extensive literature on
migration, however, discusses the impact of immigration (or occasionally emigration) on
national or regional economies, especially labour markets. Where economic costs and
benefits are assessed at all, the benefits to the migrants themselves and to their families
are often disregarded. Certainly it is rare to pay attention to measures of world rather

than national welfare. See Wong (1986b) and Quibria (1988), amongst others.



interests of some existing residents of a nation, why is it any different from
free trade, which can also harm the interests of those holding significant

stakes in industries destined to become uncompetitive?

1.2 Trade as a Substitute for Migration?

Faced with these questions, much of traditional trade theory seems of little
help because it often considers only special models such as Heckscher—Ohlin
in which free trade leads to international factor price equalization. This, of
course, makes the free movement of either capital or labour entirely irrel-
evant. Just one recent example is Section 2 of Wellisch and Walz (1998).
The same idea appears to underlie the claim of Layard et al. (1992, p. 3):
“There is an overwhelming case for complete freedom of trade, including
agricultural as well as industrial products. ... There is no special virtue
in bringing Easterners to the West to produce labor-intensive goods, rather
than enabling them to produce those goods at home and then sell them
abroad.”

But the special models traditionally used in orthodox trade theory often
ignore land diversity and other economically relevant aspects of geography.
Also, if history had been different, we suspect that international economics
might instead have concentrated on other special models where the free
movement of both capital and labour leads to international product price
equalization, thus making the trade of goods irrelevant — see, for example,
Mundell (1957) and Wong (1986a). In this vein, Hamilton and Whalley
(1984) come up with huge estimates of efficiency and equity gains to the
world as a whole from free migration, even in the absence of free trade.

However, they consider only homogeneous labour, so their estimates can be



taken only as rough indicators that the issue really does deserve economists’
attention.

Our main conclusion will be that, in the first-best setting that is usually
used to demonstrate the gains from trade, there is really no purely theoretical
argument which can justify free trade without at the same time justifying
free migration. Both trade and migration bring gains to some and losses to
others. Moreover, except in a few special cases of little practical relevance,
the policy measures needed to avoid any individual losses and to ensure
that there is a Pareto improvement are much the same for both. To the
extent that the situations we consider are unrestrictive, this leaves those
who wish to defend one and not the other without any purely theoretical
arguments. Indeed, our work shows that, as with trade restrictions, any
economic justification for restricting migration must depend in an essential
way on particular empirical facts rather than on any generally applicable

theoretical analysis.

1.3 Theoretical Background

Our formal argument is based on counterparts to the classical results on
the gains from trade, as originally stated by Samuelson (1939, 1962) and by
Kemp (1962). However, these early works only showed that if trade were
freed and if an equilibrium with free trade then came about, the resulting
allocation would be Pareto non-inferior. It was not until 1972 that three ar-
ticles by Chipman and Moore, by Grandmont and McFadden, and by Kemp
and Wan, published virtually simultaneously, established when equilibrium
would exist under appropriate conditions of free trade. This was a signifi-

cant step because, if an existence result of this kind were not true, the earlier



results would have lacked all content. Our paper will demonstrate similar
existence results, but only after overcoming some important obstacles.

In the absence of public goods, the main obstacle to proving existence
of equilibrium with gains from migration arises because of the obvious dif-
ficulty a potential migrant faces in being in more than one place at a time.
As argued by Malinvaud (1972, pp. 22-3 and 165) in connection with con-
sumption in the two cities of Paris and Lyon, such obstacles give rise to
non-convexities in consumers’ feasible sets. Specifically, an internationally
mobile worker may be able to offer one day’s labour today on either side of
the Atlantic, but even a worker who can afford to fly by Concorde finds it
difficult to supply half a day’s labour in North America and another half on
the same day in Europe. Because of these non-convexities, the usual exis-
tence results do not apply generally even to economies with a continuum of
agents. Accordingly it is not enough, following Grossman (1984), Tu (1991)
or Kemp (1993), to treat labour services like any other commodity in an
Arrow—Debreu economy. Indeed, to overcome non-existence problems of the
kind investigated by Dasgupta and Ray (1986) and also Coles and Ham-
mond (1991), we follow Mas-Colell (1977) and Yamazaki (1978, 1981) in
using dispersion assumptions to guarantee that the aggregate demand cor-
respondence has a relatively closed graph, thus ensuring that a Walrasian
equilibrium exists.

It might be thought that the limitations of realistic redistributive policies

create another obstacle, as they appear to in Wellisch and Walz (1998)3, for

3see also Wildasin, 1994, and Razin and Sadka, 1995, where income redistribution is
a kind of congestionable local public good. The existence of this public good can indeed
distort the choice of migration plans. We show in forthcoming work however that those

public goods do not invalidate the gains from appropriate migration.



instance. Free trade and free migration do have different welfare effects in
their model. Their results, however, depend on redistributive policies being
constrained in ways that may negate gains from trade as well as gains from
migration. Thus, there is no contradiction of our first-best results establish-
ing gains from trade and gains from migration under similar circumstances

when unlimited redistribution is possible.

1.4 Outline

In the remainder of the paper, Section 2 sets up a general equilibrium model
of an international economy with a continuum of agents, a finite set of
nations or localities, and complete markets for dated contingent commodities
in each nation or location. The only departures from a standard model are
those required to make migration plans explicit, and to recognize how the
feasible set of net trades in other commodities depends on the migration
plan.

Thereafter, Section 3 sets out the definitions of wealth distribution rules
and equilibrium. It also states a Lemma claiming existence of an “extended”
compensated equilibrium — the proof is given in the Appendix.

Next, Section 4 sets out our key dispersion assumption and demonstrates
our main result for an economy with only private goods, showing that there
are potential Pareto gains from adding free migration to free trade.

Finally, Section 5 contains concluding remarks.

The longer proof of a key lemma is given in the appendix.



2 Notation, Model and Basic Assumptions

2.1 Nations, Consumers and Commodities

Suppose the world consists of a finite set K of different countries — or, more
generally, different physical locations — indexed by k. To allow time for
migration as well as uncertainty, consider an intertemporal Arrow—Debreu
economy in which D is the finite set of relevant date—event pairs.

Suppose there is a continuum of consumers I indexed by ¢. Following
Aumann (1964) and Hildenbrand (1974), it has been traditional to take
I = [0,1] ¢ R. Then, however, Lusin’s theorem implies that measurable
functions on I have to be continuous except on sets I, of measure less than
€, for € > 0 arbitrarily small. An alternative less restrictive formulation has
I =10,1] x ©, where © is the topological space of consumer characteristics.
In any case, let & be the o-field of Borel measurable subsets of I. Also,
let v be Lebesgue measure in case I = [0, 1], or any measure on I whose
marginal distribution on [0, 1] is Lebesgue, in case I = [0,1] x ©. In both
cases, (I, 3, v) is an atomless measure space of consumers.

Each individual consumer ¢ € I is assumed to have a migration plan in
the form of a mapping k'” : D — K. Thus, k*(d) indicates the nation in
which consumer ¢ plans to reside and function as an economic agent at each
date—event pair d € D. Obviously, the set of all possible migration plans is
the (finite) Cartesian product set K. At the original date d = 0, history
determines k%(0) as the nation which the consumer inhabits as the economy

starts. For simplicity, we assume that the set of consumers is fixed.*

40f course, it would be more realistic to model consumers being born and raised where
their parents choose to reside. But we are unaware of any sufficiently general equilibrium

model which includes the results of demographic decisions like this. Moreover, though



Assume that there is a finite set G(d) of dated contingent commodities in
each date—event d € D. Suppose this set is partioned into pairwise disjoint
components 7'(d) and Ni(d) (k € K), where Ni(d) is the set of goods in
date—event d specific to country k that are not traded internationally, and
T'(d) is the set of internationally traded goods. Dependence on d allows new
commodities, of course, but also allows non-tradeable commodities to be-
come tradeable (or vice versa) as a result of trade policy or technical change.
It is assumed that each set Ni(d) includes all relevant kinds of labour, since
labour is not traded directly across borders. Rather, migrants move across
borders to supply labour in other nations. Then the relevant set of dated
contingent commodities is G := Ugep G(d) and the finite-dimensional com-
modity space is RC.

Let Gi(d) := T'(d) UNg(d) denote the subset of goods that can be traded
in nation k at date—event d. Also, let G := Ugep Gk (d) denote the subset
of all goods that can be traded in nation k; these will be the goods which
can appear as inputs and/or outputs in production activities within nation
k. Finally, let G(kP) := Ugep G(a)(d) denote the subset that can be traded
by a consumer with migration plan kP.

The following notation will be used for vector inequalities, whenever
x € R

i) 220 <= VYgeG: z,>0;
i) >0 <= [r20andx#0];
(iii) >0 <= VgeG: z,>0.

Also, let 1¢ denote the vector (1,1,...,1) € RC.

such a model could be formulated without undue difficulty, it would be hard to apply
the Pareto criterion when some individual decisions affect whether other individuals ever

come into existence.



2.2 Consumers’ Characteristics

Different migration plans obviously incur different costs. For instance, stay-
ing in one place for an extended period requires many fewer airline tickets
than living two years in Italy, then two years in California, then one year in
Germany, and so on.> Thus, unless k*(d) = k*(0) for all d € D, the vector
2' must include at least some minimal net trades in particular commodi-
ties such as transport and shipping. It may also include foreign language
instruction.

For this reason, we assume that each consumer i’s net trade vector z* €
R is restricted to a conditional feasible set X*(k'P) that is compatible with
the chosen migration plan kP € K. Note that X*(k'?) could be empty
for some k*P either because the migration plan k*” is physically impossible,
or because of legal restrictions that could be removed if freer migration is
allowed. A special case is when all migration is prohibited, in which case
X (kP) is empty unless k*(d) = k%(0) for all d € D. Even in this case, our
results imply the gains from freer trade.

The desire to rule out all non-convexities in each consumer’s feasible set

except those arising from migration helps motivate the following assumption:

(A.1) For every migration plan k'° € K| each consumer i € I has a (pos-
sibly empty) closed and convex conditional feasible set X?(k*P) satisfying
zl =0 for all g ¢ G(k*P). The set X*(k'P) has a lower bound z'(k*") such
that 2/ € X*(k*P) implies 2° = 2% (k*P), and satisfies the free disposal of com-
modities condition requiring that, whenever 2! € X*(k*P) and #* 2 z° with

Il =0 for all g ¢ G(k*P), then &' € X?(k'P). In addition, each consumer

5These locations reflect one author’s actual migration plan during 1989-94.
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i € I has a non-empty overall feasible set defined by

Fio={ (2% k'P) e RE x KP | 2t € X{(kP) }

Consumers will be allowed to have preferences over migration plans as
well as net trade vectors. In our continuum economy, there is no reason to

assume that preferences are convex. So our next assumption is:

(A.2) Each consumer i has a weak preference relation <! defined on F' that
is reflexive, complete, transitive, continuous, as well as weakly monotonic
in commodities in the sense that, whenever 2’ € X*(k*P) and #* = 2* with
Zi =0 for all g ¢ G(k'P) and &, > x} for all g € G(k'P), then (&', k'P) -
(xi kiD)'ﬁ

Note that (2%, k'P) € F? = (2%, k*P)Zi (2!, k'P) because &' is reflexive
and complete. So each consumer 7’s feasible set F' and preference relation

%! are characterized completely by the closed graph of &, given by

T8 ={ (2%, k0,7 k'P) e RY x KD x RE x KP |

(=%, kD), (&', k'P) € F' and (2, k'P) = (7 kD) }
As has become standard since the work of Hildenbrand (1974), we assume:

(A.3) The consumer characteristic space © of feasible sets F' and of prefer-
ence relations &, as represented by their closed graphs I' € RE x KP x RE x
KP . is endowed with the topology of closed convergence and the associated
Borel o-field B. Moreover, the mapping i — I'? from I to R x KP x RE x KV

is measurable w.r.t. the respective o-fields & and B.

6Because &° is continuous, (A.1) and (A.2) imply that, whenever z*, ' € X*(k'P) with

22", then (2%, k'P) & (2, k*P).
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A continuum exchange economy, as defined in Aumann (1964), is a mea-
surable mapping € : I — O from the measure space of consumers into the
space © of individual characteristics. When I = [0,1] x O, the mapping
should obviously satisfy £(i,0) = 6 for every (i,0) € I. Then (A.3) is

satisfied trivially.

2.3 Production

Next, suppose that there is a finite set of producers j € J. We assume that,
even though the owners of a firm can migrate and offer their labour and
management services in other countries, they cannot transport any produc-
tion activities with them. In fact, as Konishi (1996) has suggested for a
different model, in our framework too a freely mobile firm or transnational
corporation can be decomposed into several different firms, with no more
than one in each separate nation. So one may usefully regard each j as a
production unit in one location that does not straddle any national border.
Let Ji. denote the set of firms based in nation k. Then the different sets Jj
are assumed to be pairwise disjoint, with J = UgcgJi. It is also assumed
that each producer j € J; based in nation & must have a zero net supply of
every good except those in the set G, = N UT of goods that can be traded
in nation k.

The rest of the paper will pay no attention to the individual producers
j € J or to their net output vectors. Instead, all our analysis will involve
the aggregate net output vector yr = > e, y? and aggregate production

set Y =2 ey, Y7 of each nation k € K. Thus:

(A.4) Each nation k € K has a closed and convex production set Y3 C R

whose members are net output vectors with components that measure the

12



net outputs per head of world population. In addition, y,, = 0 whenever
g G and y, €Yy, — ie., Y, C RE x {0). Finally, there is free disposal of
commodities in the sense that, if yp € Y and 7 <y with g € RE x {0},

then g € Yi.

Note that the traditional assumption that 0 € Y}, is not required. Indeed,
when we allow later for public goods, it is important not to impose this
assumption.

The collection Y} (k € K) of national production sets, whose product is

YE .= [lrek Yk, is also assumed to satisfy the requirement that:

(A.5) For each aggregate lower bound y € RC, the constrained set of inter-

national production allocations defined by

K I K K >
Yoy ={y" e Y"|Y w2y}
is bounded.

This means that bounded aggregate global inputs only allow bounded out-
puts in each separate country, as well as in the international economy as a

whole.

2.4 Feasible Allocations and the Status Quo

An allocation is a collection (x!, kP y¥) of a jointly measurable function
pair i — (2%, k*P) € RE x KP specifying the net trade vector and migration
plan of each individual ¢ € I, together with a profile of net output vectors

vy = (y7)cs. The allocation is feasible if (x!, kP, y¥) together satisfy:
(i) (2}, k*P) € F' ae. in I;
(i) yx € Yy for all k € K;

13



(iii) f[ aidy = > okek Yk-

Note that (iii) requires the average net demand vector of consumers world-
wide not to exceed the aggregate net output of producers per head of world
population.

The combined gains from free trade and migration will accrue from an
allocation that is Pareto superior to a prespecified status quo feasible allo-
cation (%!, k!P,§5). Notice that if there is no migration at all in the status
quo, then k%(d) = k%(0) for all d € D a.e. in I.

For each consumer i and (&7, kP ) € I, define also the two upper pref-

erence sets

PUERD) = (@ KD) € F | (@ KP) = (27, KP) )

and R(#, kD) = {(k'P) e F'| (2" K'P) % (3" k') }
with projections onto R given by

Pi(#, kD) = {a' € RT| WP € KV (2!, kD) € P(#', kD) )

and R4 (2", k") = {2 eRC|IP e KV : (2", k'P) e R'(2", k') }
Then assume that, relative to the status quo:

(A.6) Each upper preference set RL (', k') has a lower bound z' € R¢
such that z* € RS (7, E*P) implies z* 2 z*; also, the mapping i — z* (which
is measurable because of (A.3)) has the property that the mean lower bound

[;2'dv is a finite vector in RY.

Assumption (A.3) ensures that the correspondence i+ RL(Z, k') has
a measurable graph. So the integral [; RL(z, k*”)dv, which might be called
the aggregate gains from trade and migration set, is well defined as the

set of integrals of all integrable selections from this correspondence — see

14



Hildenbrand (1974, pp. 53-4). Then assumption (A.6) ensures that it is
bounded below. In combination with (A.5), (A.6) ensures that whenever
x = [; 2 dv for some feasible allocation (x!, kP, y¥) with 2* € RL (7%, kD)
a.e. in I, then [;2'dv = 2 = Y.k yr where y¥ = (yx)rer belongs to
the bounded set YX ([, 2" dv). Hence, there is a bounded feasible subset F
of pairs (z,y%) € R x YX with z € [; RL(z, k'P)dv.

Following a key idea of Arrow and Debreu (1954), from now on we embed
this bounded set F in the interior of a compact Cartesian product set X x
[iex Vi, and then replace each Y by Vi. In equilibrium this loses no
generality. It affects the wealth distribution rule out of equilibrium, but this

is of no significance for our results.

2.5 Profit Maximization

Let P := R¢ \ {0} be the domain of possible (unnormalized) semi-positive
price vectors.

Assume that producers maximize profits taking the price vector p > 0
as given. For each nation k& € K, define the net supply correspondence and
profit function respectively on the domain P as

mk(p) = arg

max {pyr |y €Y}
me(p) =

Because the construction in Section 2.4 makes the set Y; compact, each
correspondence 7, is non-empty valued and has a closed graph relative to

P x RC; each profit function 7, is continuous on P.

15



3 Wealth Distribution and Equilibrium

3.1 Wealth Distribution Rules

Let ?Rf + denote the open domain of strictly positive price vectors.

Define a wealth distribution rule w'(p) as a mapping w : I x §Rf+ — .
This mapping specifies each consumer i’s wealth level w’(p) as a function
that depends on the price vector p > 0.

The rule w!(p) is said to be budget feasible if, for each p > 0, the
map 4 — w'(p) is measurable, with [; wi(p)dv = ¥ Tr(p). Thus, mean
distributed wealth per head in the world is required to match aggregate
profit per head. Nevertheless, international transfers of wealth are allowed,
in general. Up to a point, these can take the form of dividend payments to
different firms’ foreign owners.

Because any equilibrium involves budget balance for each individual, the
net wealth transfer per head to the residents of each country must equal the
value of net imports at world prices. For this reason, international transfers
create imbalances of trade in any resulting equilibrium. Section 3.3 below

discusses the extent to which such international transfers can be avoided.

3.2 Sagacious Rules

Given any price vector p > 0, define

¢'(p):= min {pa’|(a",k'") € R'(Z', k") }
xt,k?
as the minimum wealth which consumer i needs to sustain the status quo

standard of living. Note that &'(p) is defined here only for p > 0 because the

minimum may not exist if p; = 0 for any g € G. Also, &(p) could become

16



discontinuous if one tried to extend it to the boundary of §Rf by replacing
the minimum with the infimum.
The budget feasible wealth distribution rule w'(p) is said to be sagacious

(cf. Grandmont and McFadden, 1972) if, for all p > 0, one has:
(i) w'(p) > &(p) a.e. in I
(ii) whenever [;é'(p)dv < ¥ ek mk(p), then w(p) > &'(p) a.e. in I.

If only (i) is satisfied, the rule w!(p) is said to be weakly sagacious.
Note that expenditure minimization implies that &' (p) < pz® a.e. in
I, whereas profit maximization implies that 7i(p) > pyy for all k € K.

Together with feasibility of the status quo allocation, we obtain

/Ié (p)dv < /Ipi dv=3 . PU<D, . (D)

for all p > 0. It follows that (i) is always possible. So is (ii). Indeed, an

obvious example of a sagacious distribution rule is

W) = )+ 0" [, ml) ~ [E)dr] @bl p>0

for any measurable function i — 6 satisfying 6° > 0 a.e. in I and [; 0°dv = 1.

So we assume that:

(A.7) The wealth distribution rule w’(p) defined by w : I x R, — R is
measurable w.r.t. ¢, continuous and homogeneous of degree one w.r.t. p, and

sagacious.

In Section 3.6 below, the existence Lemma 2 requires only a weakened
form of assumption (A.7’) that allows the wealth distribution rule w'(p) to

be weakly sagacious instead of sagacious.

17



3.3 Can International Transfers Be Avoided?

As Section 3.1 suggests, it might seem desirable to show that free trade with
or without free migration can lead to Pareto gains even without international
transfers. Yet, the results of Ohyama (1972), Kemp and Wan (1976), Dixit
and Norman (1980) and of Grinols (1981) illustrate how achieving Pareto
gains from customs unions typically requires international transfers — see
also Hammond and Sempere (1995). Treating the world as a whole as if it
were one global customs union, these results imply that, starting from arbi-
trary distorted trade, the gains to free trade may well require international
transfers. Countries whose terms of trade deteriorate as a result of free trade
may need compensation from countries whose terms of trade improve. Of
course, in the commonly studied case when the status quo is autarky, such
transfers are unnecessary.

In the case of free migration, efficiency requires transfers to be indepen-
dent of the migration decision. In general, if there are any transfers at all,
such independence makes it impossible to achieve balanced transfers among
the changing set of current residents of each nation. Instead, we will consider
what happens when each nation may be compensated for shifts in its terms
of trade, and each nation k’s budget is distributed between individuals in
the fixed set I;(0) := {i € I | k*(0) = k } of those who reside in nation k at
the initial date-event 0.

For each nation k£ € K and price vector p > 0, let r(p) := flk ) w'(p) dv
denote the wealth per head of world population allocated to the individu-
als in I;(0). Clearly, global budget balance implies that Y ,cx 7x(p) =
> rex Tk(p). If there are no international transfers, including those when

producers pay dividends to foreign owners, then ri(p) = m(p) for all k € K.

18



However, in order for the wealth distribution rule to be sagacious, as re-
quired to ensure gains from trade and migration, the wealth distribution rule
should also be internationally sagacious in the sense that for all £k € K and
p > 0 one has ri(p) > er(p) == f[k(o) e'(p) dv, with strict inequality when-
ever Y pex Tk(p) > Srek €(p) = [; € (p) dv. Thus each nation k needs its
profits mx(p) supplemented by a net subsidy of at least si(p) := éx(p) — 7k (p)
in order that each consumer i € I;(0) be left no worse off than in the status
quo.

Let 7 := [ 1,(0) Z' dv denote the status quo mean net trade vector per
head of world population for the set I;(0) of consumers. Note then that
sk(p) < p(Zgx — ), so the net subsidy need not exceed the obvious compen-
sation that nation k needs in order to afford its status quo net import vector
Ty — Y. Of course, when er(p) < mi(p) for all k € K at the equilibrium

price vector p > 0, international transfers are not needed in equilibrium.

3.4 Budget Sets and Equilibrium Demands

Given the wealth distribution rule w!(p) and price vector p > 0, consumer

i’s budget set is
B'(p) = {(a",k'?) € F' [ pa’ <w'(p)}
Also, i’s Walrasian or uncompensated demand set is
7V(p) = { (@ k") € B'(p) | (o« k'P) € PI(#" k') = pa’ > w'(p)}
By contrast, i’s compensated demand set is
16(p) = { (@ k") € B'(p) | (¢, K'P) € RI(#", k') = pa' = w'(p)}

Let &'(p) and &, (p) be the corresponding projections of these two demand

sets onto the commodity space RC.
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Compensated demand is a useful tool in general equilibrium analysis be-
cause the graph of the correspondence pr—Hyé(p) is easily shown to be a
relatively closed subset of RY | x (R® x KP) provided that F* is closed, while
the preference relation <! and function w(p) are both continuous. With-
out more restrictions, the same is not true of the uncompensated demand

correspondence p i+ 7¢(p), as is well known.

3.5 The Cheaper Point Lemma

Because assumptions (A.1) and (A.2) imply local non-satiation, a familiar
argument shows that v'(p) C 74(p) and so £(p) C &5 (p). The converse,
however, is not true in general. Indeed, it typically relies on being able
to apply the following extension of the well known “cheaper point lemma,”

which is true even when p, = 0 for some g € G.

LEMMA 1: Suppose that p > 0 and (ii,l%iD) € I satisfy the condition
that (2%, k'P) € Ri(af?i,l;:w) implies pa® > pa?. Suppose too that, when-
ever (2%, k'P) € Pi(2%, k'P), the migration plan kP allows the existence of
a “conditional cheaper point” & € X'(k'P) satisfying pi’ < p2’. Then
(2%, k*P) € Pi(37, l%iD) implies pz® > p &t

PROOF: Suppose (2%, k') € Pi(#, k*P). Because X'(kiP) is convex and
preferences are continuous, the hypotheses imply that, for some 2% (¢) := x’+
€ (&' — ') € X'(k*P) with e > 0 sufficiently small, (z'(¢), k’P) € Ri(2, kD)
and so pz(e) > pa’. In particular, this is true for some € € (0,1). Because

pEt < pat, it follows that
(1—e)pz'+epi'>1—e)pa'+epi' =pai(e) > pi
Because € < 1, this evidently implies that pz® > p&?. 1
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Finally, a Walrasian equilibrium is a feasible allocation (%!, kP ¥, as

defined in Section 2.4, together with a price vector p > 0, such that:
(i) G € me(p) for all k € K; (i) (&%, k*P) € 4*(p) a.e. in I.

A compensated equilibrium is like a Walrasian equilibrium in that it
satisfies condition (i), but only the weaker version of condition (ii), requiring

that (2%, k'7) € v4(p) a.e. in I.

3.6 Extended Compensated Equilibrium

The wealth distribution rule w!(p), Walrasian demands ~*(p), and compen-
sated demands & (p) are defined only for p > 0. Later, however, we shall
need an extended definition allowing an equilibrium price vector p to lie on
the boundary of %Si

First, define the set
wi(p) = {wi eER|3Ip, € %24_ (n=1,2,...):p, > p and wi(pn) Hwi}

of limit points of sequences w'(p,) as p, — p € bd 3‘%2 with each p, > 0.

I’kID AK)7

An extended compensated equilibrium is a feasible allocation (%X Y

together with a price vector p > 0, such that:
(1) 9k € np(p) for all k € K;
(ii) (&, k"P) € R(z!, k'P) a.e. in I;

(iii) for a.e. i € I one has pi’ = wi(p) if p > 0, but pi* € wi(p) if
pe bd RG;

(iv) (2%, k'P) € R'(&", k'P) implies pa’ > pi’ ae. in 1.



Thus, an extended compensated equilibrium differs from a compensated
equilibrium in two ways. First, when p > 0, the budget constraint is ef-
fectively imposed as an equality; of course, this is without loss of gener-
ality when preferences are monotone, as we have assumed. Second, when
p € bdR¥, and so w'(p) may be undefined, the budget equality p2* = w’(p)
is replaced by the requirement that p2° be a limiting value in the set w'(p).

The following is our first existence result:

LEMMA 2: Suppose that assumptions (A.1)—(A.6) and (A.7’) are all satisfied.

Then an extended compensated equilibrium exists.

PROOF: See appendix.

4 Dispersion and the Gains from Migration

4.1 Dispersion

By construction, a sagacious wealth distribution rule generates lump-sum
transfers enabling each consumer to afford at least the status quo standard
of living. And if [;& (p)dv < Y ek Tk(p), then almost every consumer i
will have some cheaper point (¢, k*”) in the feasible set ' that satisfies
px' < w'(p). However, this may not be enough in our model to prevent a
non-null set of individuals i € I from demanding some pair (&, kD ) with
a net trade vector 2 that is a cheapest point of the relevant conditional
feasible set X i(l%iD ) given the migration plan kD This creates a boundary
problem which could prevent the existence of Walrasian equilibrium. The
same phenomenon arises in the models of Dasgupta and Ray (1986) and of

Coles and Hammond (1995), where its implications are further analysed.
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To avoid this problem entirely, we invoke an additional “dispersion” as-
sumption. This is motivated in part by the dispersed needs assumption
of Coles and Hammond (1995). Somewhat similar are Mas-Colell’s (1977)
assumption that the distribution of individuals’ endowment vectors is abso-
lutely continuous w.r.t. Lebesgue measure, and especially Yamazaki’s (1978,
1981) dispersed endowments assumption.

To state this extra assumption formally, first define
w'(p,kP) :=min{pa’ | 2" € X'(k)}
J:Z

as the minimum wealth needed by consumer ¢ at prices p > 0 in order to
sustain the migration plan k”. By (A.1), this is well defined unless X*(kP)
is empty, or possibly if p € bd ?Rf When the minimum does not exist,
there can be no boundary problem anyway, so nothing is lost by defining
w'(p, kP) := +00. By (A.3), for each fixed p > 0 and kP € KP, the function
i — w'(p, kP) is measurable.

Next, even when p € bd §R$ so each w’(p) is undefined, let the mapping
i — w'(p) be any specific measurable selection from the correspondence

i+ w'(p). Then, for each p > 0 and k” € KP, define
Fp kP)={iel|uw'(p k") =w'(p)}

as the set of individuals whose associated wealth level is only just enough
to afford the migration plan k. Note that each set I* (p, kP ) is measurable

because of (A.3). Furthermore, define

I*(p) == Uppegn I*(p, kP)

as the set of individuals with a critical wealth level at the price vector p > 0

— i.e., those who can just afford one of the possible migration plans. Of
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course, I*(p) is also measurable as the union of measurable sets. Then

assume:

(A.8) (Dispersion) For every p > 0 and every measurable selection i — w'(p)

from the correspondence w'(p), the set I*(p) is null.

In other words, at any price vector p > 0, it is required that at most a
null set of consumers have critical wealth levels.

For each p > 0 and k” € KP. the measure v on I and the measur-
able function i — (w'(p, kP), w'(p)) € N? together induce a joint measure

o(p, kP) defined on the Borel sets B C ®? by
a(p, kP)(B) == v({i e I| (w'(p,k”),w'(p)) € B})

This is the joint distribution of minimum wealth levels that just make migra-
tion plan kP possible, together with individuals’ actual wealth levels w’(p)
(or values of the measurable selection from w’(p) when p € bd RY). Note
then that v(I*(p, kP)) = o(p, kP)(E) where E := {(u,v) € R2 | u = v}
denotes the diagonal subset of 2. Because E has Lebesgue measure zero
in N2, an unnecessarily strong but plausible sufficient condition for (A.8) to
hold is that each measure o(p, kP) should be absolutely continuous w.r.t.

Lebesgue measure on ?? — cf. Mas-Colell (1977).

4.2 Dispersion and Sagacity

For each p > 0 and each ¢ € I, a particular critical wealth level is
w'(p) = Iilgl{wi(p, kDY | kP e KPY

Then assumption (A.8) implies that w'(p) > w'(p) for a.e. i € I. But (A.7)

requires that Y ,cx m(p) = [; w'(p)dv. So when Yrer k(D) = [; w'(p)dv
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for some p > 0, it is impossible to satisfy (A.8) with any sagacious wealth
distribution rule. Hence, together (A.7) and (A.8) implicitly rule out the
possibility that 3°,cx mk(p) = [; w'(p)dv. Evidently

S ™) 2, vl = 23 = [

It follows that 3. me(p) = [; w'(p)dv only when the status quo aggregate
net output vector ), -, ¥ maximizes aggregate profits at prices p and also,
for a.e. i € I, the status quo net trade vector Z' is a cheapest point of
Upperp X(kP). So this possibility is a boundary case.
With this in mind, let
Z:=3 Y —/] U Xy
kPeKD

denote the set of net export vectors in R” that the world economy would be
capable of producing in principle, if trade outside the world economy became
possible. Because the status quo is a feasible allocation, 0 € Z. A familiar
assumption which rules out the boundary case is that 0 is an interior point
of Z —i.e., 0 € int Z. This interiority condition implies that, for every
p > 0, there exists z € Z with pz > 0. Hence, there must exist y; € Y
for all k € K, as well as 2' € Upinggn X' (k*P) for a.e. i € I, such that

2= ker Yk — [;x'dv. But then

> rer T(P) — /Iwi(p)dv 2D ek PR /Ip:vidv =pz>0

Soif 0 € int Z, then the boundary case is impossible. For this reason, (A.7)
and (A.8) are together consistent with a broad range of general equilibrium

models.

25



4.3 Commodity Non-satiation

By itself (A.8) does not deal with the case where there might be an extended
compensated equilibrium price vector p € bd 3‘%2 at which the sagacious
wealth distribution rule of (A.7) in Section 3.2 is not even defined. An extra
assumption will be used to exclude this possibility.

First, for each g € G, let uy denote the unit vector in RC representing
one unit of commodity g, but zero of every other commodity. Then, say
that 4 is never satiated with good g if, whenever (¢, k*P ) € F', there exist
a > 0 and kP € KP such that (2 + aug, k'P) € Pi(2?,k*P). Then, for
each g € G, let H, denote the set of consumers who are never satiated with
good g.

The final assumption is:
(A.9) (Commodity Non-satiation) For each g € G, the set H, is non-null.
It has the following useful implication:

LEMMA 3: Suppose that (A.1)-(A.9) are all satisfied. Then any extended
compensated equilibrium (%7, kD , 9%, %) must have p > 0 and be a Wal-

rasian equilibrium.

PROOF: Suppose that assumptions (A.1)—(A.8) are all satisfied. Let (%!, kP, §%, p)
be any extended compensated equilibrium. The mapping i — W' := p i’
must be a measurable selection from the correspondence i+ w(p). In this
case, for each kP € K, (A.8) implies that p 2% # w'(p, k) for a.e.i € I. So
the cheaper point Lemma of Section 3.5 ensures that (7, k’?) € Pi(2, kD)
implies px’ > p ' for a.e. i € I. In case any component g = 0, this is possi-
ble only if almost every consumer is satiated with good g, which contradicts

(A.9).
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Hence, if (A.9) is also assumed, in addition to (A.1)—(A.8), then p > 0.
In this case, the dispersion assumption (A.8) and the cheaper point Lemma
of Section 3.5 together imply that the extended compensated equilibrium

must also be a Walrasian equilibrium. 1

4.4 Main Theorem for a Private Good Economy

For an economy without public goods, our main theorem on gains from trade
and migration is as follows:

THEOREM: Suppose that (A.1)-(A.9) are all satisfied. Then, relative to the
wealth distribution rule w!(p) which satisfies (A.7):

1. there exists a Walrasian equilibrium (iI,EID,yK,ﬁ) with p > 0;

2. every Walrasian equilibrium (iI,RID,yK,ﬁ) must satisfy p > 0 as
well as (&', k'P) € RY(Z, kP a.e. in I, with (i, k'P) € PI(z, kP)
a.e. in I unless the status quo is already a Walrasian equilibrium with

free migration at the same price vector p > 0.

PROOF: (1) By Lemma 2, there must exist an extended compensated equi-
librium (%7, kP K. p). By Lemma 3, this must be a Walrasian equilibrium
with p > 0.

(2) Any Walrasian equilibrium is clearly a compensated equilibrium.
Because of Lemma 3, if (%! kID oK ,p) is any Walrasian equilibrium, it
follows that p > 0. By (A.7), w'(p) > &(p) a.e. in I, from which it follows
that (2%, k'P) € R{(z%, k'P) a.e. in I. It must also be true that
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Moreover (A.7) implies that wi(p) > & (p) and (2%, k'P) e Pi(z', k') a.e.
in I unless > cx me(P) = [;€(P)dv. In this exceptional case, however,
because mi(p) > pyy for all k € K, it follows that mp(p) = py for all
k € K. Furthermore, because both w!(p) > &'(p) and pz’ > €'(p) for a.e.
i € I, it follows that w'(p) = &' (p) = pa’ for a.e. i € I. This shows that
(!, kP, §5 p) is a compensated equilibrium in this exceptional case and

so, by Lemma 3, a Walrasian equilibrium. 1

Obviously, a special case is when the status quo results from free trade
but restricted migration. Then Theorem 1 implies that there are potential

Pareto gains from free migration.

5 Concluding Remarks

Freeman (1993, p. 449) has put the issue in rather eloquent terms: “Given
that the economic analyses of immigration and trade are similar, why do
economists lead the charge for free trade but not for free immigration? Sup-
port free trade, and you are mainstream. Express doubts, and your friends
wonder which industry/union pays your rent (or if you imbibed excessively
of an increasing returns drug). But declare yourself for open-door immi-
gration, and you are dismissed as an idealist, maybe even a card-carrying
member of a human rights or amnesty group.”

In fact, the classical gains from trade theorem shows the Pareto non-
inferiority of free trade relative to autarky, without any need for interna-
tional lump-sum transfers of wealth. If the status quo involves even limited
trade, however, compensation for price changes and for losses of tariff rev-

enue may require international transfers.
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In our model, proving that there are gains from combining free trade
with free migration involves essentially the same need to compensate po-
tential losers. Moreover, proving that there are gains from free migration
alone requires starting from a status quo involving free trade but restrictions
on migration implying that it is not already a Walrasian equilibrium once
individuals are given the opportunity to migrate freely.

Policy makers in real economies are incompletely informed. In Ham-
mond and Sempere (1995), we argued in particular that workers’ private
information about their career plans would make the standard lump-sum
compensation payments of first-best theory incentive incompatible. Thus,
first-best gains from trade arguments generally lack practical content.

Following a suggestion of Dixit and Norman (1986), in our earlier work
we were able to devise alternative second-best policies ensuring that all
individuals would benefit from free trade and other forms of economic lib-
eralization. However, these policies involved unrealistic freezes of consumer
prices and after tax dividends. In future work, we intend to explore what
similar second-best policies, if any, are able to ensure that free migration
leads to a Pareto superior (or non-inferior) allocation. In particular, we
shall examine whether, in a second-best economy with private information,
there is any theoretical reason why free migration is less likely to be bene-
ficial than free trade. Our conjecture is that any practical difficulties apply
equally to labour and commodity market liberalization, so there is no a pri-
ori theoretical reason to favour free trade over free migration. In particular,
there seems no good economic reason to distinguish international borders
from those between different regions of a single nation.

A second apparent obstacle concerns public goods and externalities. Of

course, the existing literature on gains from trade has largely neglected
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these. Indeed, it is precisely this neglect which leaves the door open for en-
vironmentalist pressure groups to argue that exceptions to free trade policies
should be made when exporting industries in foreign countries face lenient
or non-existent controls designed to protect the environment.

In the case of migration, the neglect of public goods and the need to
finance them seems especially damaging. To quote again from Layard et
al. (1992, p. 7): “If people wish to move to better themselves, there is
a strong presumption that they should be allowed to do so. Such moves
generally increase world output. There may of course be negative external-
ities: social tension and additional fiscal burdens imposed on others. And
these can justify limits on those types of migration that impose such exter-
nal costs.” However as we plan to show in forthcoming work, public goods
and externalities by themselves invalidate neither the gains from trade nor
the gains from appropriate migration regulated with appropriate residence
charges. The key to our argument is that nobody can possibly lose if both
the provision of public goods and the congestion levels affecting the costs of

producing them are both frozen.

Appendix: Proof of Lemma 2

LEMMA 2: Suppose that assumptions (A.1)—(A.6) and (A.7’) are all satisfied.
Then an extended compensated equilibrium exists.
PROOF: (1) For each p > 0 and i € I, define the modified budget set
B'(p) := { («", k") € (", k") | pa’ < w'(p)}
and the modified compensated demand set
J6(p) = y6(p) NR(E KP)
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= {@ k") e B'(p) | (@', KP) € RI(Z" k') = pa' > w'(p)}

Also, let £5(p) denote the projection of 4% (p) onto RE. Because the wealth
distribution rule of (A.7’) is weakly sagacious, both 7% (p) and &4 (p) are
non-empty for a.e. i € I and all p > 0.

Define the closed domain A, := {p € A |p= (1/n)1¢} for each integer
n > #G. Routine arguments establish that, for each ¢ € I, the correspon-
dence & : A, — R has a closed graph.

Because of (A.1)-(A.6), standard arguments show that, for each p > 0,
the correspondence 7 +—~ gé(p) has a measurable graph in I x RE. Tt follows
that [;£5(p)dy, the mean of this correspondence, is well defined as a non-
empty subset of RC. Consider the mean excess demand correspondence
Cn t Ay —» RY defined by C,(p) = [; EL(p)dv — Y ek Mk(p). Note that each
set Y} is convex as well as compact when restricted as discussed in Section
2.4. Because the measure v is non-atomic, standard arguments show that,
for each integer n > #G, the correspondence (, has non-empty convex
values and — because of (A.5) and (A.6) in particular — a compact graph.

Next, for each n > #G, consider the domain Z,, equal to the convex hull
of the compact set (,(A,). Because Z, C R¢ and #G is finite, Z, is also
compact. Then define the correspondence P, (z) := argmax, {pz | p € A, }
for all z € Z,. Of course, P,(-) also has non-empty convex values and a
compact graph in Z,, X A,.

It follows that for each n > #G, the correspondence given by (p, z) — P, (2) X
¢n(p) maps the compact convex set A,, x Z,, into itself. It also has non-empty
convex values and a compact graph. By Kakutani’s theorem, there exists a
sequence of fixed points with (pp, 2n) € Py(2n) X Gu(pn) and p 2z, < py, 2y, for
all p € A,,. Because of (A.2) and (A.7'), z,, € (u(py) implies py, 2, = 0, so
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pz, <0 for all p € A,. In addition, there must exist sequences (zf,, ki’) €

ns Fn
Y&(pp) for ae. i € I, as well as yg, € ni(py) for all k € K, such that
Zn = [;2h dv — S hek Ykn for all n > #G.

Now, (A.6) and (A.5) imply that the sequence z, (n > #G) is uniformly
bounded below. Also, because the vector (1/#G)1% € A, and p,, € Py, (z,)
with pp, 2, = 0, it follows that >0 co 2ng < 0 whenever n > #G. Hence, the
sequence (pn, zn,) is restricted to a compact subset of A x RE. Let (p, 2) be
the limit of any convergent subsequence.

Because of (A.1) and (A.5), Fatou’s Lemma in many dimensions can now
be applied as in the (effectively identical) existence proofs to be found in
Mas-Colell (1977, p. 451), Yamazaki (1981, pp. 648-52), Khan and Yama-
zaki (1981, pp. 223-4) or Coles and Hammond (1991, pp. 52-3). Here it
guarantees the existence of a subsequence n, (r =1,2,...) of n = #G, #G+
1,#G+2, ... together with measurable functions & : I — R, kP .1 — KP
and a profile of national net output vectors y% such that as r — oo, so
(2, KiP) — (2%, K'P) a.e. in I, while ypn, — ikn for all k € K and also
S dv =Y ek kS 2.

Now, for r = 1,2,... one has (zf, ki) € R/(z',k'P) for a.e. i € I and
also Yen, € Mk(Pkn,). Because the sets R (z%, k'P) are all closed and each
correspondence 7(+) has a closed graph, it follows that the limits as r — oo
satisfy (2%, k'P) € Rz, k'P) for a.e. i € I and g, € n(p) for all k € K.
This confirms parts (i) and (ii) of the definition of extended compensated
equilibrium in Section 3.6.

Next, for any positive integers ¢ and r such that n, > g > #G, one has
Pg #n, < 0 for all p, € Ay C A,,,. Taking the limit as r — oo gives p, 2 <0

for all p, € Ay. But any p € A is the limit of a sequence p, € A, (¢ > #G),
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sopi <0foral pe A. Hence 2 = 0, implying that (il,EID,yK) is a
feasible allocation.

Finally, assumption (A.2) implies that preferences are continuous. So,
whenever (27, k'P) € Pi(&, k*P) and (i, KiP) — (2%, k'P) as r — oo, for
all large r one must have (z¢, k*P) = (mﬁlr,kﬁf) But then, for a.e. ¢ € I,
because (zf, , kD) € 4%(py,), this implies that p,, 2! > p,, 28 = wi(py,).
Taking limits as r — 0o, observe that even if p € bd §R$, one has pz! > p i’
a.e. in I, where p2° = w'(p) if p > 0, and pi’ € w'(p) if p € bd RY.
Because preferences are weakly monotone, the same inequality pa’ > p i’
also holds whenever (27, k'”) e Ri(&', k'?). This confirms parts (iii) and

(iv) of the definition of extended compensated equilibrium in Section 3.6.
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