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Abstract
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1 Introduction
According to gravity models, sharing a language is a factor that significantly
promotes trade (see e.g. Jan Fidrmuc and Jarko Fidrmuc (2009)). Jacques
Melitz (2008) shows that direct communication is the main channel through
which language influences international trade. Edward P. Lazear (1999) also
shows that a common language facilitates trade between individuals. Casual
observation suggests that it is much easier to buy a complex good to someone
with whom it is possible to directly communicate. For instance, descriptions of
items on sale on eBay are of little help for someone who does not understand the
language in which they are written. The inability to communicate in a common
language is likely to prevent the trade between the seller and the potential buyer.
Therefore, one reason to learn a foreign language is the access to new trading
partners that the second language provides. On the one hand a bilingual citizen
can buy more diversified products; on the other hand her capacity to speak a
foreign language is also demanded by firms that seek to sell to foreign consumers.
That capacity is rewarded by higher wages earned by multilingual workers (see
Barry R. Chiswick and Paul M. Miller (1995)).
A citizen’s gains of bilingualism are weak if most citizens from the other

community speak her own language. Her gains are much stronger if citizens
from the other community are monolingual. Indeed bilingualism gives her an
access to the diversified varieties produced in the other monolingual community
and bilingualism is highly demanded by firms from her own community seeking
to sell to the other monolingual community. As emphasized by Jeffrey Church
and Ian King (1993), there is a network externality. The network externality
can create a difference between communities in the incentives to learn a foreign
language, even if both communities have the same size. Moreover, it can also
create a difference in the wage premium granted to bilingual workers. Such a
difference in labor costs is likely to affect the location of firms. As emphasized
by the new economic geography literature, minor differences across locations
maybe sufficient to foster agglomeration of economic activity, particularly when
transportation costs are small (e.g. Paul Krugman (1991), Anthony Venables
(1996), Masahisa Fujita, Krugman and Venables (1999), Fujita and Jacques F.
Thisse (2002), Richard Baldwin, Rikard Forslid, Philippe Martin, Gianmarco
Ottaviano and Frédéric Robert-Nicoud (2003)). To what extent does the net-
work externality in the language acquisition affect firms location across commu-
nities? What is the effect for welfare? These are the questions analyzed in this
paper.
We consider two communities of equal size. Each community has its own

language. A buyer can trade with a seller only if they can use a common
language. A bilingual firm is a firm that hires some bilingual workers; it can
sell to all consumers from both communities. A monolingual firm sells only to
consumers from its own community and to bilingual consumers from the other
community.
Citizens from each community can learn the language of the other community

but this is costly. We focus on two benefits of learning the foreign language.
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First it allows bilingual citizens (workers) to work in a firm that hires bilingual
workers, which increases the wage compared to the wage of monolingual workers.
Second, it allows citizens (consumers) to buy goods produced by monolingual
firms from the other community, which increases the diversity of the goods
available to citizens. We do not model social and cultural values of languages,
which are definitely relevant but out of the scope of the current paper. We also
abstract from the direct costs of transporting a good between communities. We
focus instead on the fixed costs of learning a foreign language, which, in a way,
replace the proportional transportation costs. This setting corresponds perfectly
to cities with two communities, like Brussels, Montreal, Fribourg, ... but it
can also be applied to neighboring regions that have very close connections:
transportation costs across regions / communities are negligible and bilingualism
promotes trade.
We identify three types of equilibria to this game. (i) For low costs of

learning a second language, a fraction of citizens are bilingual in each community
and all firms are bilingual and sell to both communities. (ii) For intermediate
costs, all citizens in the first community are monolingual and a fraction of the
citizens in the second community are bilingual. Some firms are monolingual
in the first community whereas all other firms are bilingual and employ the
bilingual workers from the second community. Despite the equal size of the two
communities, the distribution of economic activity among them is not uniform.
(iii) For larger costs of learning, all firms and all citizens are monolingual.
For some range of parameters, there is a multiplicity of equilibria: (i) and (ii)

on the one hand, (ii) and (iii) on the other hand. We rank these equilibria ac-
cording to consumers’ welfare, firms’ profits and total welfare. Bilingual citizens
pay the costs of learning another language but they benefit from higher wages
and they gain an access to a larger set of goods. They also exert a positive exter-
nality on the monolingual community that gains access to the goods produced
by the bilingual community at no extra costs. We show that the consumers from
the monolingual community are always better off than the consumers from the
bilingual community.
Considering the coexistence of equilibrium (i) (in each community a fraction

of citizens and all firms are bilingual) and (ii) (in the first community all citizens
and all firms are monolingual whereas in the second community, a fraction of
citizens and all firms are bilingual), we show that consumers from the bilingual
community prefer (i) because the monolingual consumers from this bilingual
community have access to a larger range of goods under (i). Consumers from the
monolingual community are indifferent because the goods are produced either
by monolingual firms from their community or by bilingual firms; in other words
both equilibria grant them an access to the whole range of goods. Firms prefer
the equilibrium (ii) because they hire fewer bilingual workers whose wage is
higher. Total welfare is higher under (i).
Considering now the coexistence of equilibrium (ii) (in the first community

all citizens and all firms are monolingual whereas in the second community, a
fraction of citizens and all firms are bilingual) and (iii) (all firms are monolin-
gual), we show that the consumers from the bilingual community prefer (iii).
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Indeed, on the one hand the monolingual consumers from the bilingual commu-
nity have access to more products and, on the other hand, the bilingual con-
sumers do not need to learn another language and do not suffer from the cost
of bilingualism. By contrast, the consumers from the monolingual community
prefer (ii) which gives them an access to all products, contrary to equilibrium
(iii). Firms prefer (ii) because they sell to all consumers, in contrast with equi-
librium (iii). Total welfare is higher under (ii). Considering total welfare, we
conclude that there is always too few bilingual firms.
In related literature, Reinhard Selten and Jonathan Pool (1991) focussed

on proving the existence of an equilibrium in a general game theoretic model
of multilingualism. Church and King (1993) characterize the equilibria when
citizens are homogenous. In their setting, either nobody learns another lan-
guage, or all citizens from only one community learn the other language. Jean
Gabszewicz et al. (2005) show that if citizens are heterogenous in the costs of
acquiring foreign languages, linguistic equilibria include interior equilibria. In
these models it is assumed that the utility of each citizen is increasing in the
number of other citizens with whom they can communicate. The utility function
is exogenously given and firms behavior is left aside. By contrast, the current
paper derives endogenously the gain of learning a second language and it also
takes into account the endogenous firms’ demand for bilingual workers.
As emphasized by Gabszewicz et al. (2005), multilingual workers earn larger

wages than monolingual workers. In particular, knowledge of English raises
wages in the range from five to fifteen percent in continental Europe. The wage
increase is smaller in Denmark and in the Netherlands where a large majority
of citizens know English. Knowledge of a second language has no effect in the
United Kingdom because firms do not demand multilingual workers. These facts
fit perfectly with our model. First the wage premium of knowing a foreign lan-
guage decreases with the size of the population who knows the foreign language.
This ‘congestion’ effect implies that interior linguistic equilibria can occur even
if the population is homogenous in the costs of acquiring foreign languages. Sec-
ond, the firms’ demand for multilingual workers is weak in a country in which
the language is ‘universally’ known. As a consequence few citizens learn foreign
languages in such a country, as reported by Victor Ginsburgh et al. (2007). The
current paper draws a link between the demand for multilingualism by firms and
the supply of multilingualism by citizens.
Javier Ortega and Thomas P. Tangeras (2008) develop a political economy

model in which a politically dominant group chooses the schools accessible to
each language group and in which only agents who share a common language can
produce together. Andrew John and Key-Mu Li (2001) consider the conjugate
choice of location and language by citizens in a model in which an agent can
produce output only in conjunction with others who share the same location
and language. There is no trade between locations. Our model contrasts with
that of John and Li in that there is trade across communities and the citizens
do not choose their location. Finally, Ramon Caminal (2009) looks at the choice
of language as a crucial decision for firms competing in cultural goods. Some
consumers are multilingual and they all have preferences over the language of the
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cultural good. He shows that the degree of linguistic diversity is not optimal.
In contrast to our model, he does not endogenize the choice of language by
consumers.
Next section presents the model. It is followed by a welfare analysis and by

the conclusion.

2 The model
To show our results, we need a model with two communities, where a good is
traded only if the buyer and the seller speak a common language, and where
consumers have a preference for variety, which makes bilingualism attractive
for consumers and thus also for firms. Our model uses a simplified version of
Ottaviano et al. (2002) with perfectly differentiated products.

2.1 Preferences

Consider an economy with two communities labeled i = V,W .1 Variables asso-
ciated with each community will be subscripted accordingly. In order to avoid
giving any advantage to a community, we consider two communities with the
same mass (L/2) of citizens.
Consumers have quasi-linear preferences over a homogenous good and a mass

of perfectly differentiated varieties. Preferences of consumer c are given as fol-
lows:

Uc ≡ α

Z Nc

0

qc(v)dv −
β

2

Z Nc

0

[qc(v)]
2dv + hc, α, β > 0 (1)

where hc denotes the consumption of the homogenous good by consumer c.
The consumption of variety v is qc(v). The sub-utility over the varieties v
is quadratic.2 It can be shown that the consumer has a preference for variety
because she has a larger indirect utility if she consumes x units of all Nc varieties
than if she consumes zx units of Nc/z varieties.
A consumer cannot buy a variety to a firm with which she is unable to

communicate. Hence, the mass of varieties that is available to consumer c, Nc,
depends on the bilingual status of the citizen and it also depends on the mass of
monolingual and bilingual firms. We use the notation c = b for bilingual citizens
and c = i for monolingual citizens from community i. Each citizen may learn
the language of the other community at a cost k. A bilingual citizen is able to
buy varieties produced by all firms from both communities. Moreover she can
also apply for a highly paid job in a bilingual firm. We denote by θi the share
of bilingual citizens in community i.

1E.g. the Belgian economy with Vlaanderen and Wallonie; or i = F,G as in Fribourg-
Switzerland with the French and German communities, or i = E,F as in Montreal with the
English and French communities.

2Ottaviano et al. (2002) consider varieties that are not perfectly differentiated. Using the
original model introduces tedious expressions which do not help in the clear understanding of
the forces at work in the present paper.
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There are b bilingual firms and mi monolingual firms in community i. Thus,

Nb = b+mi +mj = N, Ni = b+mi = N −mj , Nj = b+mj = N −mi

where N is the total mass of varieties produced, which we take as exogenously
given. A bilingual citizen has access to all N varieties whereas a monolingual
citizen from community i loses the access to themj varieties produced by mono-
lingual firms in the other community.
The homogenous good is produced using a technology that transforms one

unit of monolingual labor into one unit of output. Because the good is a standard
homogenous product, we assume that it can be traded between communities
even if the consumer and the seller do not share the same language. This
good is the numéraire. Each agent chooses the consumption of variety v that
maximizes her utility (1) subject to her budget constraintZ Nc

0

p(v)qc(v)dv + hc ≤ Rc, (2)

where p(v) stands for the price of variety v and where Rc is the earning of
agent c net of the costs of learning another language. As in Ottaviano et al.
(2002), and in Kristian Behrens and Pierre M. Picard (2008) we assume that
the earnings Rc are large enough for agents to consume the numéraire good in
equilibrium, i.e., hc > 0.
There are three groups of firms in the sector with differentiated varieties:

monolingual firms from i, monolingual firms from j and bilingual firms. Within
each group, firms adopt the same behavior. From now on, we associate each
firm and the variety that it produces with the group to which it belongs: v = b
for a bilingual firm, v = i for a monolingual firm from community i.
We solve (2) for hc which we plug into (1). We differentiate the expression

with respect to qc (v) and set it equal to zero to find the following demand for
variety v:

qc(v) =
α

β
− 1

β
p(v)

This represents the individual demand by a consumer c for a variety that is pro-
duced by a firm with whom she can have interactions. By contrast, the demand
by a monolingual consumer for a variety that is produced by a monolingual firm
from the other community is nil.
A bilingual firm sells to all consumers from both communities whereas a

monolingual firm sells to the consumers from its own community and to the
bilingual consumers from the other community. We assume that firms do not
have the possibility to price discriminate, which seems appropriate in cities with
two communities. Denoting λ(v) the mass of consumers to which the producer
of variety v sells, we have:

λ(b) = L

λ(i) = L (1 + θj) /2
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The demand for variety v is

D(v) ≡ λ(v)

µ
α

β
− 1

β
p(v)

¶

2.2 Technology and product prices

A firm that produces variety v faces a fixed cost F (v). All firms have to employ
a fixed number, f , of monolingual workers whose wage is normalized to one i.e.
normalized to the productivity of these workers in the constant returns to scale
sector that produces the homogenous good. Bilingual firms also have to employ
g bilingual workers whose wage is denoted w.3 Thus, a bilingual firm faces a
fixed cost F (b) = f + gw whereas a monolingual firm from community i faces a
fixed cost F (i) = f . Without loss of generality, we normalize the variable input
requirement to zero.
The profits are given by Π(v) = D(v)p (v)−F (v). Given the demands D(v),

it is clear that all firms set the same price

p ≡ p (v) =
α

2
∀v = i, j, b

The consumers who buy the good at that price buy a quantity

q ≡ q(v) =
1

2

α

β
∀v = i, j, b

A monolingual consumer does not buy anything from a monolingual firm of the
other community. The profits can be written as

Π (v) = λ(v)
α2

4β
− F (v) (3)

2.3 Bilingual citizens

Citizen c spends pqNc = Ncα
2/4β for the differentiated varieties. Her budget

reads as Rc = hc +Ncα
2/4β and her indirect utility is

Uc =
α2Nc

8β
+Rc (4)

We suppose that all citizens have the same initial wealth, R. A bilingual
citizen pays the learning cost k but earns the wage of a bilingual worker w. A
monolingual citizen earns a unit wage, which corresponds to her productivity
in the homogenous sector. Hence, the budget of a bilingual citizen is Rb =

3At this stage it is not essential to specify the community in which bilingual firms locate.
We will show that firms will employ bilingual workers from the community in which the wage
is the smallest.
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R + w − k whereas the budget of a monolingual citizen from i is Ri = R + 1.
The difference between Rb and Ri is the wage premium to bilingual workers,
i.e., Rb −Ri = w − k − 1.
A citizen from community i is willing to learn the language of the other

community if and only Ub ≥ Ui, i.e., if and only if

α2N

8β
+Rb >

α2 (N −mj)

8β
+Ri ⇐⇒ w − k − 1 ≥ −α

2

8β
mj

The citizen accepts to learn the other language even if the wage premium to
bilingual workers is (slightly) negative because she has a preference for variety
and bilingualism increases the mass of varieties to which she has access. Simi-
larly a citizen from j learns the language of i if and only if w−k−1 ≥ −α2mi/8β.
These expressions show that the incentive to learn the language of the other com-
munity differs according to the community. The incentive is larger for a citizen
from i if mj is larger than mi, i.e., if there are more monolingual firms in j than
in i. Indeed, by learning the other language, a citizen from i gains access to a
larger mass of varieties produced by the monolingual firms from j.
The equality sign in the above expressions defines the minimum wage that is

necessary to induce a citizen from one community to learn the other language.
This minimum wage is smaller in the community that hosts the smallest mass
of monolingual firms. Of course a firm hires its bilingual workers at the lowest
possible wage. Hence,

w = min

½
k + 1− α2

8β
mj , k + 1− α2

8β
mi

¾
= k + 1− α2

8β
max {mi,mj} (5)

Unless mi = mj , all bilingual workers are drawn from the community with
the lowest mass of monolingual firms and all bilingual firms locate into that
community. Without loss of generality, we assume that mi ≥ mj .
Note that if k < α2mi/8β, the wage defined in (5) is smaller than 1. In

such a case all citizens from j chose to become bilingual because they gain
access to a large mass of varieties. However they prefer to work as monolingual
workers in order to earn a unit wage. To avoid this peculiar case, we assume
that k > α2N/8β. In other words, we assume that the access to a larger set of
varieties is not sufficient to induce a citizen to become bilingual; she also needs
a wage premium. We also assume that L > Nf , which guarantees that all firms
find the necessary workers.
There are b bilingual firms each demanding g bilingual workers. The supply

of bilingual workers in community j is θjL/2. Hence, the equilibrium on the
market for bilingual workers requires

gb = θjL/2 and θi = 0 if mi > mj (6)

gb = (θi + θj)L/2 if mi = mj (7)
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2.4 Choice of language by the firms

In this section, we analyze which language is chosen by the firms. Interestingly,
we show that some equilibria involve asymmetries in the mass of firms using each
language. Moreover there exists a multiplicity of equilibria for some parameters
values. The main results are summarized in the following proposition and they
are illustrated in Figure 1 where we have conveniently redefine the costs of
bilingualism as X ≡ 8βg (k + 1) /α2.

Proposition 1 For a low cost of learning another language (for X ≤ L−Ng),
all firms are bilingual. For large learning costs (for X ≥ L +Ng/2), all firms
are monolingual. For intermediate learning costs (for L−2Ng < X < L+Ng),
firms in one community are bilingual whereas firms in the other community are
monolingual. This equilibrium may coexist with one of the two other equilibria.

L-2Ng L-Ng L+Ng/2 L+Ng 
X 

b > 0 

mi > 0,  mj > 0 

b > 0,  mi > 0 

Figure 1: Types of active firms according to the size of learning costs, X ≡
8βg (k + 1) /α2.

The rest of this section is a proof of the proposition. There are three types
of firms: bilingual firms, monolingual firms from i and monolingual firms from
j. Firms chose the type that yields the highest profits.
We define an active type of firms as a type chosen by a strictly positive mass

of firms. In equilibrium, profits must be equal across the different active types
of firms. Moreover, a firm that would switch to an inactive type would reduce
its profits. The comparison of profits defines the equilibrium.

Π (i) ≥ Π (j) ⇐⇒ λ(i) > λ(j) ⇐⇒ θj ≥ θi (8)

Π (b) ≥ Π (i) ⇐⇒ X ≤ L (1− θj) + gmi (9)

(8) shows that a monolingual firm in i earns more than a monolingual firm in j
if there are more monolingual citizens in i than in j. (9) shows that a bilingual
firm earns more than a monolingual firm if the cost of bilingualism is small
enough.
We use the following concept of instability of an equilibrium. Consider a

small mass of firms that move from an active type to another active type. If the
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profits of the firms in the second active type increase compared to the profits in
the first active type, then the equilibrium is considered as unstable.
Without loss of generality we assume that mi ≥ mj . We first show that

an equilibrium with the three active types of firms is not stable. Such an equi-
librium requires that Π (i) = Π (j) and that some citizens be bilingual. From
(8), the first requirement is θi = θj . The number of bilingual citizens must be
equalized across communities. The second requirement is that the number of
bilingual citizens is strictly positive. Thus, the equilibrium requires θi = θj > 0.
Combining this result with (6) and (7), we find that the number of monolin-
gual firms must equalize across communities, mi = mj . Otherwise all bilin-
gual workers would come from a single community which is incompatible with
θi = θj > 0. We do not need to characterize this equilibrium further because
we can now show that if it exists, this equilibrium is unstable. Indeed consider
the following small deviation from that equilibrium. A small mass of monolin-
gual firms from community j become monolingual firms in community i, which
implies mi > mj . According to (6), the bilingual citizens are exclusively drawn
from the community with the lowest number of monolingual firms, i.e., from
community j, θj > θi = 0. From (8) it is readily checked that monolingual
firms from community i earn larger profits than monolingual firms from j. The
initial switch by a small number of monolingual firms from j should be rein-
forced by similar switches to i; mi increases and mj decreases until mj = 0.
The equilibrium is unstable.
Figure 1 identifies three possible stable equilibria, which we examine now

starting from the left of the figure to the right of it. First we characterize the
equilibrium in which all firms are bilingual, b = N and mi = mj = 0. A
bilingual citizen does not benefit from a larger set of available varieties because
all varieties are produced by bilingual firms that sell to all consumers. The sole
benefit of learning the language of the other community is the wage, w = k+ 1
according to (5). In both communities, this wage just covers the costs of learning
the other language so that citizens are indifferent between learning that language
or remaining monolingual. It is not possible to predict precisely how many
citizens from each community become bilingual. Nevertheless, the demand for
bilingual workers must be covered by the supply, gN = (θi + θj)L/2, see (6).
Also bilingual firms must earn larger profits than monolingual firms from i and
j, that is, according to (9), X < L (1−max {θi, θj}). Any combination {θi, θj}
that meets these two conditions defines an equilibrium in which all firms are
bilingual. Such combinations exist for X < L− gN (when θi = θj = gN/L).
Second we characterize the equilibrium in which some firms are bilingual

whereas the other firms are monolingual in community i, that is, b > 0, mi > 0
andmj = 0. Citizens from community i do not learn the other language because
they are able to communicate with all firms: those that are monolingual in i
and those that are bilingual. By contrast, bilingualism allows citizens from
community j to communicate with more firms, i.e., with the monolingual firms
in i. Bilingual citizens are thus drawn from community j and they earn wages
that are lower than 1 + k (see (5)). According to (6), θj = 2gb/L and θi = 0.
These two expressions also guarantees that monolingual firms from community i
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earn larger profits than monolingual firms from community j (see (8)). Bilingual
firms must earn the same profits as monolingual firms from community i, which,
from (9), requires

X = L− 2gb+ gmi

Together with the condition mi + b = N this condition gives

mi = (X + 2gN − L) /3g

b = (L+ gN −X) /3g (10)

which are positive for L − 2Ng < X < L + Ng. Note that this equilibrium is
not unstable because a switch of firms from type i to type b reduces the profits
of bilingual firms compared to those of monolingual firms of type i (see (9) with
a fall in mi and an increase in θj).
Third we characterize the equilibrium in which some firms are monolingual in

community i and the other firms are monolingual in community j, that is, b = 0,
mi > 0 and mj ≥ 0. Citizens do not learn a second language, because firms
do not demand bilingual workers, θi = θj = 0. Accordingly, monolingual firms
earn the same profits in both communities (see (8)). Monolingual firms earn
larger profits than bilingual firms if and only if X > L+gmax {mi,mj} (see (9)
applied for both communities). Any combination {mi,mj} with mi +mj = N
that meets this condition is an equilibrium of the game. Such combination exists
for X > L + gN/2 (when mi = mj = N/2). Note that this equilibrium is not
unstable because firms produce independent varieties so that a move of firms
from type i to type j does not affect their profits.

3 Welfare
In this section we start by analyzing consumers welfare in the different equilibria.
We continue with the analysis of profits and we finish with a global welfare
analysis.

3.1 Consumers

Our main results are as follows. First, the consumers from community i that
counts the highest number of monolingual firms are always better off than the
consumers from the other community j because they have access to more firms
(varieties). Second, for small costs of learning the other language, there may
be multiple equilibria with either all firms being bilingual, or some firms be-
ing bilingual and the other firms being monolingual in i. Consumers from i
are indifferent between both equilibria that grant them an equal access to all
varieties. By contrast, consumers from j prefer that all firms be bilingual be-
cause this equilibrium enlarges the set of varieties accessible to the monolingual
consumers from j (and at the equilibrium, monolingual consumers from j must
reach the same indirect utility as bilingual consumers from j). Third, for large
costs of learning the other language, there may be multiple equilibria with either
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all firms being monolingual (with more firms in i than in j, by assumption), or
some firms being bilingual and the other firms being monolingual in i. Con-
sumers from i prefer the second equilibrium that grants them a full access to all
varieties whereas consumers from j prefer the first equilibrium in which they do
not pay the learning costs.
This is illustrated Figure 2: The top panel represents the welfare of con-

sumers from i whereas the bottom panel is the welfare of consumers from j.
The brackets delimit the different equilibria. The rest of this section develops
these results in more details.
The indirect utility of consumers is given by (4). First, consider the equi-

librium where all firms are bilingual (b > 0, mi = mj = 0, X < L − Ng).
In such an equilibrium, all firms sell to all consumers from both communities,
Nc = N . Monolingual workers earn a unit wage whereas bilingual workers are
just compensated for the cost of learning the other language (w = 1 + k, see
(5)). Hence, all citizens face the same budget, Rc = R+ 1. The welfare level is
the same for all consumers and is given by

U =
α2N

8β
+R+ 1 (11)

Second, consider the equilibrium with bilingual firms and monolingual firms
in community i (b > 0, mi > 0, mj = 0, L − 2Ng < X < L + Ng). Because
mi > mj = 0, all bilingual citizens are found in community j. Citizens from i
stay monolingual. They face a budget Rc = R + 1 and they have access to all
varieties. Their welfare is again given by (11). At the equilibrium, citizens from j
are indifferent between learning the other language and remaining monolingual.
A monolingual worker from j earns R + 1 and has access to b varieties where
the exact value of b is given in (10). Her welfare is

Uj =
α2N

24β
+

α2 (L−X)

24βg
+R+ 1 =

(
α2N
8β +R+ 1 at X = L− 2Ng

R+ 1 at X = L+Ng

which is also the welfare of a bilingual worker, Ub. Clearly, citizens from j are
worse off than citizens from i. Moreover, for L − 2Ng < X < L − Ng, this
equilibrium coexists with the equilibrium with only bilingual firms and it is
Pareto-dominated by the latter.
Finally, consider the equilibrium with monolingual firms in each community

(mi > 0, mj ≥ 0, b = 0, L + Ng/2 < X). As shown in the previous section,
it is not possible to fully characterize the mass of firms in each community
under this equilibrium. Any partition of firms that meets the two conditions
mi +mj = N and X > L + gmi is an equilibrium. By contrast to the other
equilibria, citizens from i lose access to some varieties, Nc = N−mj . They stay
monolingual and face a budget Rc = R+1. Under this equilibrium, their welfare
is Ui = α2mi/8β+R+1. The highest welfare is for mi = min {(X − L) /g,N}4
whereas the smallest value is for mi = N/2. The two corresponding values of Ui

4The first bound ensures that X ≥ L+ gmi.
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Figure 2: Consumers welfare (community i in the top panel; community j in
the bottom panel)
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define the upper and lower values of consumers welfare in i. The precise level
of welfare depends on the exact value of mi ∈ [N/2, min {(X − L) /g,N}]. It
is represented by the grey area in top panel of Figure 2.
The opposite reasoning holds for consumers in j. Their welfare is Uj =

α2 (N −mi) /8β + R + 1. Their preferred location is mi = N/2 and the least
favorable location is mi = min {(X − L) /g, N}. Their welfare is represented
by the grey area in the bottom panel of Figure 2. It is smaller than the welfare
of consumers in i because fewer varieties are available in j. For L + Ng/2 <
X < L+Ng, this equilibrium coexists with the equilibrium with bilingual firms
and monolingual firms from i. The latter equilibrium is preferred by consumers
from i but the consumers from j prefer the former.

3.2 Firms

We now examine the level of total profits in each equilibrium. Total profits are
Π ≡ miΠ (i) +mjΠ (j) + bΠ (b) which, using (3) and (5), can be simplified to

Π =
α2L

8β

³
N +miθj +mjθi + b+

g

L
bmi

´
−Nf − bg (k + 1)

Using the equilibrium values of b, mi, mj and (6) we can write profits as

Π =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
N
³
α2

4β

¡
L− X

2

¢
− f

´
if b = N

N
³

α2

24β (5L+ 2Ng − 2X)− f
´
if b > 0 and mi > 0

N
³
α2L
8β − f

´
if mi > 0 and mj ≥ 0

The first expression is larger than the second if and only if X ≤ L−2Ng whereas

L - 2Ng L - Ng L + Ng/2 L + Ng 

 b > 0 

b > 0
m i > 0 

m i > 0 
m j > 0 

X 

Π/N 

Figure 3: Profits per firm.

the second expression is larger than the third if and only if X ≤ L+Ng. The
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results are depicted in Figure 3. Π decreases with X because firms must pay
larger wages to bilingual workers if learning costs are higher.
For L−2Ng <X <L−Ng two equilibria coexist. From the firms perspective,

the equilibrium in which all firms are bilingual is worse off than the equilibrium
with bilingual and monolingual firms. The wage of bilingual workers must cover
the costs of learning the other language but is reduced by the benefit of a better
access to varieties produced by monolingual firms from the other community.
There are no monolingual firms in the first equilibrium, by contrast to the
second. Therefore, the cost of bilingual workers is higher in the first equilibrium
and thus firms prefer the second.
For L+Ng/2 < X < L+Ng, the equilibrium with bilingual and monolingual

firms coexists with the equilibrium with monolingual firms only. Firms prefer
the first equilibrium because it grants a larger access to the consumers from
both communities.

3.3 Total welfare

Finally we examine total welfare defined as Ω ≡ Π+ ((1− θi)Ui + (1− θj)Uj
+ (θi + θj)Ub) L/2. As shown in the Appendix, this expression can be written
as

Ω ≡ L (R+ 1)−Nf − bg (k + 1) +
3

16

Lα2

β

³
N + 2bg

mi

L
+ b
´

Using the equilibrium values of b, mi, mj total welfare can be written as

Ω =

⎧⎪⎪⎨⎪⎪⎩
L (R+ 1)−Nf + Nα2(3L−X)

8β if b = N

L (R+ 1)−Nf + α2(6Ng(L−2Ng)−(L+4Ng)(X−(L+4Ng)))
48βg if b > 0 and mi > 0

L (R+ 1)−Nf + 3Nα2

16β L if mi > 0 and mj ≥ 0

The first expression is larger than the second if and only if X > L−2Ng, and
the second expression is larger than the third if and only if X < L+Ng. Thus in
case of multiple equilibria, the equilibrium with more bilingual firms is welfare
improving. In previous sections, we have shown that for L−2Ng < X < L−Ng,
consumers from both communities gain (do not lose) with more bilingual firms
whereas firms lose because of the higher labor costs. Because this loss is a
transfer from the firms to the bilingual workers, the equilibrium with more
bilingual firms improves welfare. For L+Ng/2 < X < L+Ng, we know that
the consumers from community i and the firms gain with more bilingual firms
whereas the other consumers lose. This loss is a transfer from the bilingual
community to the monolingual community. Hence, the equilibrium with more
bilingual firms improves welfare.
This is illustrated in Figure 4. Of course, total welfare decreases with the

learning costs.
We conclude that too few firms chose to become bilingual. This conclusion

is confirmed in the Appendix where we show that if a planner could force firms
to be bilingual, it would choose to have no monolingual firms in community

15



L - 2Ng L - Ng L + Ng/2 L + Ng 

 b > 0 

b > 0
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Figure 4: Total welfare.

j. For small costs of bilingualism (X < 3 (L− 2Ng) /2), all firms should be
forced to be bilingual whereas all firms should be forced to stay monolingual in
community i for larger costs (X > 3 (L+ 2Ng) /2). Between these two bounds
some firms should be monolingual in community i whereas the others should be
bilingual with

mi =
1

12g
(2X − 3 (L− 2Ng)) , mj = 0, b =

1

12g
(3 (L+ 2Ng)− 2X)

We notice that the optimal number of bilingual firms b is always larger than the
equilibrium value.

4 Conclusion
The paper develops a model with two communities and two languages. Citi-
zens from one community can learn the language of the other community. The
benefit of learning the other language is twofold. First, there is a demand for
bilingual workers by firms, which raises the wage of bilingual workers. Second,
bilingualism allows the citizen to buy varieties produced by monolingual firms
from the other community, which improves her consumer surplus.
Firms from one community can hire bilingual citizens. The benefit is their

ability to sell to monolingual citizens from the other community. The cost is the
higher wage of bilingual workers. In order to induce citizens to learn another
language, the wage granted to bilingual workers must increase with the costs
of learning a second language. If these costs are large, the wage necessary to
induce some citizens to bilingualism is too large compared to the benefit for the
firm. Hence, both communities remain monolingual and firms sell only to the
members of their own community.
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For intermediate costs of learning, two types of firms coexist: bilingual firms
that hire bilingual workers from a single community, and monolingual firms
that are located in a monolingual community. The monolingual community has
access to all varieties whereas only the bilingual citizens from the other com-
munity have the same access. The monolingual community does not learn the
other language because learning does not improve their access to new varieties.
By contrast, the citizens from the other community gain access to new varieties
by learning the other language. The wage necessary to induce them to bilingual-
ism is thus smaller, which explains why all bilingual workers are found within a
same community. Citizens from the monolingual community are better off than
the bilingual citizens from the other community because they have access to all
varieties without bearing the costs of bilingualism.
Finally, for small costs of learning, all firms hire bilingual workers in both

communities. We show that there are multiple equilibria for some range of para-
meters. The welfare analysis identifies the gainers and losers from bilingualism.
It also shows that the equilibrium with more bilingual firms is always better for
the society as a whole. In general, there are too few bilingual firms but either
the firms or the citizens from the bilingual community lose in the equilibrium
with more bilingual firms. Citizens from the monolingual community always
gain.
The paper could be extended to take into account differences in the size of

each community, differences in the costs of learning another language within
and across communities, trade cost across communities or competition among
firms, but this would make the analysis more complex without adding much new
results. A more promising line of research would be to use three communities
and examine the conditions for the emergence of a lingua franca used by all
citizens to trade across any community. What would be the effects of such a
lingua franca for firms location and for welfare?

5 Appendix: Total welfare
The consumers’ welfare is W ≡ ((1− θi)Ui + (1− θj)Uj + (θi + θj)Ub)L/2
where Uc is defined in (4). This expression can be written as

W =
α2NL

8β
− α2

8β

L

2
[(1− θi)mj + (1 + θi)mi] + L (R+ 1)

Firms’ profits are

α2L

8β

³
N +miθj +mjθi + b+

g

L
bmi

´
−Nf − bg (k + 1)

Using bg = (θi + θj)L/2 we can write the total welfare in this economy as

Ω = L (R+ 1)−Nf − bg (k + 1) +
3

16

Lα2

β
(N +miθj +mjθi + b)
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Either mi > mj and θi = 0, θj = 2bg/L and total welfare is

Ω = L (R+ 1)−Nf − bg (k + 1) +
3

16

Lα2

β

³
N + 2bg

mi

L
+ b
´

or mi = mj and total welfare is the same expression which can be re-written as

Ω = L (R+ 1)−Nf +
α2

16β
(3NL+ b (6mig + 3L− 2X))

Welfare is proportional to b (6mig + 3L− 2X). Use the constraint b = N −
mi −mj to get (N −mi −mj) (6mig + 3L− 2X). Welfare decreases with mj

whose optimal value is thusmj = 0. Total welfare is (N −mi) (6mig + 3L− 2X)
which is maximized at

mi =
1

12g
(2X − 3 (L− 2Ng)) , mj = 0, b =

1

12g
(3 (L+ 2Ng)− 2X)

For X < 3 (L− 2Ng) /2, all firms should be bilingual whereas all firms
should be monolingual in community i for X > 3 (L+ 2Ng) /2.

6 References
Baldwin, Richard E.; Forslid, Rikard; Martin, Philippe; Ottaviano, Gianmarco
and Robert-Nicoud, Frédéric. Economic Geography and Public Policy, Prince-
ton: Princeton University Press, 2003.

Behrens, Kristian; Picard, Pierre M. “Transportation, Freight Rates, and Eco-
nomic Geography.” Core Discussion Paper 2008-40, 2008.

Caminal, Ramon. “Markets and Linguistic Diversity.” CEPR Discussion Paper
7587, 2009.

Chiswick, Barry R.; Miller, Paul M. “The Endogeneity Between Language and
Earnings: International Analysis.” Journal of Labor Economics, April 1995,
13(2), pp.246-88.

Church, Jeffrey; King, Ian. “Bilingualism and Network Externalities.” Cana-
dian Journal of Economics, May 1993, 26(2), pp. 337-345.

Fidrmuc, Jan; Fidrmuc, Jarko. “Foreign Languages and Trade.” CEPR Dis-
cussion Paper 7228, 2009.

Fujita, Masahisa; Krugman, Paul and Venables, Anthony J. The spatial Econ-
omy - Cities, Regions, and International Trade. Cambridge: MIT Press, 1999.

18



Fujita, Masahisa; Thisse, Jacques-François Economics of Agglomeration - Cities,
Industrial Location and Regional Growth. Cambridge: Cambridge University
Press, 2002.

Gabszewicz, Jean; Ginsburgh, Victor; Weber, Shlomo. “Bilingualism and Com-
municative Benefits.” mimeo, 2005.

Ginsburgh, Victor; Ortuno-Ortin, Ignacio; Weber, Shlomo. “Learning Foreign
Languages: Theoretical and Empirical Implications of The Selten and Pool
Model.” Journal of Economic Behavior and Organization, November-December
2007, 64(3-4), pp. 337-47.

John, Andrew; Li Key-Mu. “Language, Learning, and Location.” Mimeo, 2001.

Krugman, Paul. “Increasing Returns and Economic Geography.” Journal of
Political Economy, June 1991, 99(3), pp. 483-99.

Lazear, Edward P. “Culture and Language.” Journal of Political Economy, De-
cember 1999, 107(S6), pp. S95-S126.

Melitz, Jacques. “Language and Foreign Trade.” European Economic Review,
May 2008, 52(4), pp. 667-99.

Ortega, Javier; Tangeras Thomas P. “Unilingual versus Bilingual Education: A
Political Economy Analysis.” Journal of The European Economic Association,
September 2008, 6(5), pp.1078-1108.

Ottaviano, Gianmarco; Tabuchi, Takatoshi; Thisse Jacques-François. “Agglom-
eration and Trade Revisited.” International Economic Review, May 2002, 43(2),
pp. 409-435.

Selten, Reinhard; Pool, Jonathan. “The Distribution of Foreign Language Skills
as a Game Equilibrium,” in Reinhard Selten, ed., Game Equilibrium Models IV:
Social and Political Interaction. Berlin: Springer-Verlag, 1991, pp. 64-87.

Venables, Anthony J. “Equilibrium Locations of Vertically Linked Industries.”
International Economic Review, February 1996, 37(1), pp. 341-359.

19


