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Abstract

There is no Pareto efficient allocation rule which always encourages

economic integration.

1 Introduction

Every economist knows that the market mechanism furnishes gains from

trade: all individuals participating in a market can do no worse than they

would absent trade. This is because a market permits individuals to abstain

from trade. Technically, we say that a market mechanism is individually

rational.

On the other hand, it is probably also equally well-known that under

a market mechanism, there are in general both winners and losers when

erstwhile separate groups combine into a global market. This can lead to a
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complicated political dynamic in which various groups compete and negotiate

trade treaties.

In this paper, we ask whether the presence of winners and losers in trade

liberalization is specific to the market mechanism, or whether it persists more

broadly. In terms of motivation, consider the following quote, which vividly

presents the issue.

It has become increasingly clear not to just ordinary citizens but

to policy makers as well, and not just those in the developing

countries but those in the developed countries as well, that glob-

alization as it has been practiced has not lived up to what its

advocates promised it would accomplish—or to what it can and

should do. In some cases it has not even resulted in growth, but

when it has, it has not brought benefits to all; the net effect of

the policies set by the Washington Consensus has all too often

been to benefit the few at the expense of the many, the well-off

at the expense of the poor.

Joseph E. Stiglitz, Globalization and its Discontents

Stiglitz’s measured observation serves as a counterweight to the crude

intuition that societies generally benefit from globalization. While global-

ization affords more opportunities to trade, and more room for comparative

advantage in production, unambiguous Pareto improvements are unlikely

without some form of redistribution.

Clearly, were there a mechanism whereby economic integration unambigu-

ously benefitted everybody, the politicization of trade-related issues would

be mitigated, if not eliminated. The purpose of this note is to investigate

whether such a mechanism exists. We do so in a model of pure exchange,

absent production. This is not because production is not important–it is–but

because even in the benchmark case of exchange, we derive an impossibility.
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There is no Pareto efficient mechanism which encourages economic integra-

tion.

This note proceeds as follows. Section 2 presents a simple market where

the introduction of a new member unambiguously hurts an agent under mar-

ket equilibrium. Section 3 presents the model and a few basic propositions.

Section 4 establishes the main result. Section 5 establishes a broader result;

namely, that any Efficient rule satisfying a basic fairness requirement must

violate Integration Monotonicity in a strong way; namely, up to one third of

the individuals in a group can be hurt upon integration. Finally, Section 6

concludes.

2 A simple example

The market mechanism can hurt individuals under economic integration.

Here is a simple example involving Cobb-Douglas preferences.

Example 1 Suppose that there are two consumption goods and three in-

dividuals, i, j, k, who have identical Cobb-Douglas preferences represented

by

u(x1, x2) = x1x2.

Their endowment vectors are given by

ωi = (9, 1), ωj = (1, 9), ωk = (12, 1) .

Consider the economy consisting of the individuals {i, j} alone, say e{i,j}.

In e{i,j}, the Walrasian solution delivers

xi = xj = (5, 5),
p1
p2

= 1.

On the other hand, when the economy consists of {i, j, k}, say e{i,j,k}, the

Walrasian solution delivers

xi =

(
11

2
,
11

4

)
, xj =

(
19

2
,
19

4

)
, xk =

(
7,

7

2

)
,

p1
p2

=
1

2
.
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Observe that individual i is worse off in the larger economy.

Motivated by this example, we ask the following question: it is possible

to have a rule, which may or may not be market-like, and may include policy

intervention/coordination such as compensation and regulation, so that in-

tegrating one group with another does not hurt anyone in either group? Let

us call this requirement Integration Monotonicity.

We show that the answer is negative, if we also require that an allocation

prescribed for any given group is efficient. We also extend the negative result

to the cases of general structure of political power, while the initial argument

presumes that every single person has veto power so that we cannot make

anybody worse off compared to the outcomes in the original economies.

3 The model and axioms

There are l goods, where l ≥ 2. Let R be the set of strictly convex, strongly

monotone preferences and continuous weak orderings over Rl
+.1

Let N be the set of potential individuals, and I be the set of finite subsets

of N. Given I ∈ I, let EI = (R × Rl
++)I be the set of economies involving

individuals in I. Each eI = (Ri, ωi)i∈I ∈ EI consists of |I| preference endow-

ment pairs (Ri, ωi) ∈ R× Rl
++.

Given I, J ∈ I with I ∩ J = ∅, eI ∈ EI , and eJ ∈ EJ , let eI ∨ eJ =

(Ri, ωi)i∈I∪J denote the concatenation of eI and eJ .

Given I ∈ I and eI ∈ EI , let

F (eI) =

{
xI ∈ (Rl

+)I :
∑
i∈I

xi =
∑
i∈I

ωi

}
A social choice function is a mapping ϕ :

⋃
I∈I EI →

⋃
I∈I(Rl

+)I such

that for all I and eI ∈ EI , ϕ(eI) ∈ F (eI).

1Strongly monotone means that if x ≥ y and x 6= y, then x is strictly preferred to y.
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Here, we list the two properties of interest.

Efficiency: For all I ∈ I and eI ∈ EI , there is no z ∈ F (eI) such that

zi Pi ϕ(Ei) for all i ∈ I.2

Integration Monotonicity: For all I, J ∈ I with I∩J = ∅, for all eI ∈ EI
and eJ ∈ EJ ,

ϕi(eI ∨ eJ) Ri ϕi(eI)

for all i ∈ I and

ϕj(eI ∨ eJ) Rj ϕj(eJ)

for all j ∈ J .

Observe that Integration Monotonicity equivalently requires that eco-

nomic disintegration should be harmful to all individuals involved. Nobody

should stand to gain from breaking down trade across groups. In this sense,

it functions as a kind of stability notion.

Here are some basic implications of Integration Monotonicity and Effi-

ciency. First, it is easy to see that Integration Monotonicity implies Individ-

ual Rationality. This is because each individual must do at least as well as

they could on their own.

Individual Rationality: For all I ∈ I and eI ∈ EI ,

ϕi(eI) Ri ωi

for all i ∈ I.

Lemma 1 Integration Monotonicity implies Individual Rationality.

2Technically, this is a version of weak Pareto efficiency, which coincides with the stan-

dard definition under the strong monotonicity hypothesis.
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Second, Integration Monotonicity and Efficiency imply that we have to

select a core allocation for any coalition.

Definition 1 Given I ∈ I and eI ∈ EI , a feasible allocation xI ∈ F (eI)

is said to be a core allocation if there is no J ⊂ I such that there exists

zJ ∈ F (eI |J) such that zi Pi xi for all i ∈ I.

Let Core(eI) denote the set of core allocation in eI .
3

Lemma 2 Suppose ϕ satisfies Efficiency and Integration Monotonicity. Then

it satisfies

ϕ(eI) ∈ Core(eI)

for all I ∈ I and eI ∈ EI .

Proof. Suppose ϕ(eI) /∈ Core(eI) for some I ∈ I and eI ∈ EI .
Then there is J ∈ I with J ⊂ I and zJ ∈ F (eI |J) such that

zi Pi ϕi(eI)

for all i ∈ J .

Since ϕ satisfies Efficiency, there is j ∈ J such that

ϕj(eI |J) Rj zj,

otherwise we have

zi Pi ϕi(eI |J)

for all i ∈ J , which violates Efficiency for eI |J .

Now, for such j ∈ J we have

ϕj(eI |J) Rj zj Pj ϕj(eI),

3Technically, this is the definition of the weak core. However, since preferences are

strongly monotone, it coincides with the standard definition of core, whereby there is no

J ⊂ I such that there exists zJ ∈ F (eI |J) such that zi Ri xi for all i ∈ I and zi Pi xi for

some i ∈ I. The weak core definition turns out to be easier to work with for our proof.
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implying

ϕj(eI |J) Pj ϕj(eI),

which is a violation of Integration Monotonicity.

To illustrate, let us illustrate particular solutions and see if they satisfy

or fail the above requirements.

Definition 2 Given I ∈ I and eI ∈ EI , a feasible allocation xI ∈ F (eI) is

said to be a Walrasian allocation if there exists p ∈ Rl
+ \ {0} such that for

all i ∈ I and zi ∈ Rl
+ it holds

p · zi ≤ p · ωi =⇒ xi Ri zi

Let W (eI) denote the set of Walrasian allocations in eI . We suppose that

the domain {EI}I∈I is such that W is taken to be a single-valued function.

Then Walras rule W satisfies Efficiency but violates Integration Monotonic-

ity, as demonstrated in Example 1, while it meets Individual Rationality.

Example 2 Let ϕ be the SCF given by

ϕ(eI) = ωI

for all I ∈ I and eI ∈ EI .
This satisfies Integration Monotonicity but fails Efficiency.

Let us try to illustrate the difficulty of simultaneously satisfying Efficiency

and Integration Monotonicity. Quite obviously, two groups deciding to join

could easily consider their prescribed allocations as initial endowments, and

then operate according to the Walrasian mechanism. For example, joining

{i, j} to {k}, one may treat i’s allocation obtained in economy {i, j} as his

endowment in the integrated economy {i, j, k}, and similarly for j. This
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results in a rule which is both efficient, and improves (weakly) the welfare of

all three individuals involved when integrating the two economies.

However, this solution is defined only for a fixed order of integration:

economy {i, j, k} here is supposed to have come from integrating {i, j} and

{k}. The definition of a rule and of Integration Monotonicity also requires us

to specify an allocation whereby {i, j, k} could have come from integrating

{j, k} and {i}, or from integrating {i, k} and {j}. And all individuals must

be made better off, no matter which initial groups lead to {i, j, k}. We have

no guarantee that the allocation recommended for {i, j, k} will satisfy this

requirement for the other methods of joining groups.

In other words, the sequencing of how economies are joined together mat-

ters for the Walrasian allocation; or, more generally, for any rule (this is the

content of our theorem below). Observe that allocation rules in our setting do

not have a language for discussion past history of allocations. In other words,

how economy {i, j, k} was arrived at cannot be discussed in the context of

a rule. We simply need to recommend an allocation for {i, j, k} indepen-

dently of how we arrived there. In a sense, this property of an allocation rule

carries an implicit “path-independence” assumption. One way to read our

impossibility is that any method of allocation which is both Efficient and en-

courages integration is necessarily path-dependent. As a consequence, we can

understand the impossibility as implying that politics matter for economic

integration; for the Walrasian rule, and for any efficient manner of allocating

resources. There is necessarily a complicated game played by groups of eco-

nomic individuals in terms of trade negotiations. The way in which groups

join together will be relevant for every group’s final allocation.
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4 An impossibility

The following theorem is our main result. It states that there is no rule

simultaneously satisfying Efficiency and Integration Monotonicity. In the

context of the discussion in the preceding section, one way to interpret this

result is that if we always seek to make all individuals weakly better off when

integrating economies, we must either eschew Efficiency or end up with path-

dependence.

Theorem 1 There is no ϕ which satisfies Efficiency and Integration Mono-

tonicity.

Remark 1 Theorem 1 only uses the preference/endowment pairs in Exam-

ple 1. As such, it could be proved were the domain of the social choice rule

much smaller (operating, for example, only on economies containing these

preference/endowment pairs). We leave the statement of the result as is for

simplicity, though it can obviously be significantly generalized.

Remark 2 The above impossibility extends to the multi-valued case. Let Φ

denote a social choice correspondence, and define Integration Monotonicity

as follows: for all I ∈ I, for all eI ∈ EI and for all xI ∈ Φ(eI), there

exist J ⊂ I, yJ ∈ Φ(eI |J), and yI\J ∈ Φ(eI |I\J) such that xi Ri yi for all

i ∈ I. This version of the requirement states that, if a large economy were to

disintegrate into two separate economies, we can always choose allocations

for the separate economies in which all involved agents are harmed (weakly).

Proof. Consider three individuals, i, j, k as in Example 1.

Then, the Walrasian solution W , which is single-valued here, yields

Wi(e{i,j}) Pi Wi(e{i,j,k})
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By continuity, there is ε > 0 such that

yi Pi zi

for all yi ∈ B(Wi(e{i,j}), ε) and zi ∈ B(Wi(e{i,j,k}), ε).

By Debreu’s theorem of core convergence (Debreu [2]), since Cobb-Douglas

preferences are regular, there is an integer r such that for all y ∈ Core(r ∗
e{i,j}) and z ∈ Core(r ∗ e{i,j,k}) it follows that d(yh,Wi(e{i,j})) < ε and

d(zh,Wi(e{i,j,k})) < ε, where h is any i-type consumer commonly appearing

in the two replica economies.4

Since ϕ(r ∗ e{i,j}) ∈ Core(r ∗ e{i,j}) and ϕ(r ∗ e{i,j,k}) ∈ Core(r ∗ e{i,j,k}),
it follows that

ϕh(r ∗ e{i,j}) Ph ϕh(r ∗ e{i,j,k}),

which is a violation of Integration Monotonicity.

5 Alternative definition of integration mono-

tonicity

Our definition of integration monotonicity supposes that nobody in a group

must be harmed under integration. This notion may seem unduly strong.

Suppose instead that we require that integration not hurt too many people.

We show in the following that if “too many” is interpreted as slightly more

than one third of the population, an impossibility remains.

Let P be a map assigning each I ∈ I a non-empty family of its non-

empty subsets P(I). We interpret a coalition J ∈ PI as a coalition which

has blocking power; i.e. integration should not hurt all members of J . This

represents a kind of political structure in which any element J ∈ P(I) can

“block” the integration with another group.

4Here, r ∗ e denotes an r-replica of economy e, in the sense of [2].
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The following definition weakens integration monotonicity so that it takes

a coalition in P(I) to block.

Integration Monotonicity under P-vetoes: For all I, J ∈ I with I ∩
J = ∅, for all eI ∈ EI and eJ ∈ EJ , there is no I ′ ∈ P(I) such that

ϕi(eI) Pi ϕi(eI ∨ eJ)

for all i ∈ I ′ and there is no J ′ ∈ P(J) such that

ϕj(eJ) Pj ϕj(eI ∨ eJ)

for all j ∈ J ′.

Thus, the condition of Integration Monotonicity coincides with Integra-

tion Monotonicity under P-vetoes whenever P(I) is the set of all nonempty

subsets of I for any I.

Integration Monotonicity under P-vetoes tends to be weaker, as it is easier

to hurt just one agent via integration than it is to hurt a large group.Note

again that Integration Monotonicity is the strongest case in which any single

person in a group can veto.

And, in general, Integration Monotonicity under P-vetoes is compatible

with Efficiency, depending on the coalition structure P . For example, sup-

pose P(I) = {I} for all I ∈ I, which means economic integration is approved

by a group unless everybody strongly opposes it. Then, it is straightforward

to see that Walrasian solution satisfies Efficiency and Integration Monotonic-

ity under P-vetoes.5

5Suppose not, then we have a situation where Wi(eI) Pi Wi(eI∨eJ) for all i ∈ I. Then,

from optimality of Wi(eI ∨ eJ) under i’s equilibrium budget constraint in economy eI ∨ eJ
we have p ·Wi(eI) > p · ωi for all i ∈ I, where p is the equilibrium price vector in eI ∨ eJ .

Thus we obtain

p ·
∑
i∈I

Wi(eI) > p ·
∑
i∈I

ωi

which contradicts feasibility of W (eI) in economy eI .
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Consider the following standard property, requiring that indistinguishable

agents be treated equally in welfare terms:

Equal Treatment of Equals: For all I ∈ I, for all eI ∈ EI and for all

i, j ∈ I with Ri = Rj and ωi = ωj, we have

ϕi(eI) Ii ϕi(eI).

Theorem 2 Suppose that for all I ∈ I, then any J ⊆ I with |J | ≥ b |I|
3
c− 1

satisfies J ∈ P(I). Then there is no ϕ which satisfies Equal Treatment of

Equals, Efficiency and Integration Monotonicity under P-vetoes.

Let us interpret this result before proof. Theorem 2 tells us that any Effi-

cient rule which is “fair” in the sense of satisfying Equal Treatment of Equals

must necessarily harm roughly one third of the society in some situations.

Thus, if groups of size one third or more hold any political power, we run

into the same type of complicated political dynamic described above.

Lemma 3 Suppose that ϕ satisfies Equal Treatment of Equals. For all I ∈
I, for all eI ∈ EI and for all i, j ∈ I with Ri = Rj and ωi = ωj, we have

ϕi(eI) = ϕi(eI).

Proof. Follows easily from Equal Treatment of Equals and strict con-

vexity of preference.

Lemma 4 Suppose that Efficiency, Equal Treatment of Equals, and Inte-

gration Monotonicity under P-vetoes are satisfied. Let I ∈ I and let r be

an integer. Suppose that for all J ⊆ r ∗ I for which |J | ≥ r − 1, we have

J ∈ P(r ∗ I). Then for all eI ∈ EI , ϕ(r ∗ eI) cannot be blocked by any group

of r|I| − 1 individuals.
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Proof. Without loss of generality, let I = {1, · · · , |I|}, and let r be some

integer. For its r-replication, let (i, q) ∈ r ∗ I denote the individual of Type

i in the q-th copy out of r-replicas.

Suppose by means of contradiction that ϕ(r∗eI) is blocked by the coalition

(r ∗ I) \ {(i, q)} via allocation z(r∗I)\{(i,q)} ∈ F (er∗I |(r∗I)\{(i,q)}). Let

zi =
1

r − 1

r∑
s 6=q

zi,s

zj =
1

r

r∑
s=1

zj,s, j 6= i.

Then we have

zi Pi ϕi(er∗I)

r − 1 times and

zj Pj ϕj(er∗I)

r times for each j 6= i.

By Efficiency and Equal Treatment of Equals, we must have either

ϕi(er∗I |(r∗I)\{(i,q)}) Ri zi

or

ϕj(er∗I |(r∗I)\{(i,q)}) Rj zj

for some j 6= i.

In the first case, we have a violation of Integration Monotonicity with

P-vetoes via {(i, s) : s 6= q}, which consists of r − 1 individuals. In the

second case, for some j 6= i we have a violation of Integration Monotonicity

with P-vetoes via {(j, s) : s = 1, · · · , r}, which consists of r individuals.
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Lemma 5 Suppose that for any I ∈ I and any integer r, if J ⊆ r ∗ I with

|J | ≥ r − 1, we have J ∈ P(r ∗ I). Then, for all I ∈ I, for all eI ∈ EI in

which for all i ∈ I, Ri is Cobb-Douglas, we have that

lim
r→∞

ϕi(r ∗ eI) = Wi(eI)

Proof. The proof of Debreu’s convergence theorem (Debreu [2]) requires only

that preferences satisfy a regularity condition satisfied by Cobb-Douglas, and

that the allocation for r ∗ eI cannot be blocked by r|I| − 1 individuals. The

conclusion follows.

The proof of Theorem 2 then follows from a similar idea to before, utilizing

the structure of Example 1. Consider the three individuals there, {i, j, k};
call this set I1, and call the label the set of agents {i, j} as I2. Because

for any I, all J satisfying |J | ≥ b |I|
3
c − 1, we conclude that the antecedent

condition for Lemma 5 is satisfied for the set I1. It also follows for the set I2.

Conclude then that for r large, half of the agents from r ∗ e{i,j} are harmed

in moving to r ∗ e{i,j,k}, violating Integration Monotonicity under P vetoes.

6 Conclusion

We conclude by discussing the relationship to existing literature, and sug-

gesting future research directions.

6.1 Related literature

The most relevant concept is Population Monotonicity, which Sprumont [9]

discussed in the setting of cooperative games with transferable utility. Con-

ceptually, it is similar to our Integration Monotonicity. It states that increas-

ing the size of a coalition should never hurt anybody. Unlike in exchange

economies, he showed that the domain of convex games allows population-

monotonic (and efficient) allocation rules, and provided a characterization
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of games allowing population-monotonic rules. Hence our result is seen as

showing that his result does not extend to non-transferable utility games

generated by exchange economies.

The following is a brief survey of related ideas and models; see [?] for

a detailed survey. In the setting of cooperative bargaining, Thomson [11]

introduced Population Monotonicity, where resources to allocated are taken

to be fixed, which requires that everybody should get weakly worse off when

there are incoming people. In the setting of allocating private goods with

fixed social endowments, Thomson [12] showed that there is a population-

monotonic and efficient allocation rule, while Moulin [5] suggested that there

is no population-monotonic allocation rule which satisfies envy-freeness as

well as efficiency; see [4] for a formal proof. In the setting of allocating

fixed amounts of private goods and a fixed amount of numeraire good, where

preferences are linear in the numeraire good, Moulin [6] shows that in general

there is no population monotonic and efficient allocation rule, while he shows

that when preferences exhibit substitutability Shapley value is population-

monotonic.

The above two definitions of Population Monotonicity differ in whether

endowments are private and we count on additional resources brought by

incoming individuals or we only consider social endowments and take that to

be fixed. To avoid confusions between the two versions, we chose the different

terminology, Integration Monotonicity.

There are axiomatic studies of solidarity conditions with respect to other

kinds of economic changes.

In the setting of allocating private goods when social endowments are

given, Moulin and Thomson [7] considered the requirement that having a

larger vector of social endowments should not hurt anybody. They showed

that this requirement is incompatible with efficiency and individual rational-

ity, and also incompatible with efficiency and the requirement that nobody’s
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consumption vector should not dominate anybody else’s consumption vector.

In the setting of exchange economy in which the set of tradable goods may

vary, Chambers and Hayashi [1] considered the requirement that expanding

the set of tradable goods should not hurt anybody. Together with allocative

efficiency and an informational efficiency requirement that only preferences

induced over tradable goods should matter, they showed that only one person

can extract entire gains from trade and everybody else must end up with the

same welfare level as in autarky.

6.2 Future research

Although we think that the violation of Integration Monotonicity demon-

strated here is highly generic, a formal genericity analysis will be still helpfu.
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