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Abstract
In this paper, we analyze how skill transference from an origin to destination country, captured
by lower productivity at the destination caused by differences in language use, affects
international migration by skilled workers, using a multi-country NEG model proposed by Gasper
et al. (2017). Specifically, our interest is to explain how less frictional countries in terms of
linguistic communication such as those in the Anglosphere (English-speaking countries) attract
more highly-skilled international migrants. The analysis based on asymmetric skill transference
among countries, in which the world is divided into two groups, Anglosphere (English-speaking
countries) and non-Anglosphere (non-English-speaking countries), finds that countries in the
Anglosphere are more likely to be the industrial core attracting all skilled (and imperfectly
mobile) workers than countries in the non-Anglosphere. Also, we find that less frictional
migration from the non-Anglosphere to the Anglosphere always accelerates industrial
agglomeration in the Anglosphere core country, while both less frictional migration within the
Anglosphere and expanding the Anglosphere (an increase in the number of countries constituting
the Anglosphere) do not always accelerate industrial agglomeration in the Anglosphere due to the

market crowding effect.
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1 Introduction

When facing a problem on whether to migrate to a foreign country or stay in the home country, what
factors affect potential migrants’ decisions? If having decided to leave their home country, where
should they choose to reside? There may be a lot of elements affecting such decisions of migrants.
They may prefer destinations that would offer better circumstances with safer, richer, and higher
living standards. At the same time, they may attempt to circumvent difficulties and obstacles which
can prevent them from a smooth shift from the life in their origin country to a life in the destination
by assimilating to a new society.

Because migrants’ decision and life in the destination country are subject to various social and
economic aspects, it would be difficult to reach the most decisive point to determine potential migrants’
decisions. However, based on Roy’s (1951) idea that migrants’ decision on whether to migrate or stay
and where to migrate is related to utility maximization, how smoothly potential migrants can transfer
their origin-accumulated skills to the destination, which directly affects their expected earnings there,
should be a crucial concern associated with international migration.

A primarily important observation about what the source of friction accompanied by skill transfer
in migration is comes from Chiswick and Miller (2014), in which the authors argue that the set of
skills useful in origin countries does not necessarily coincide with useful skills in destination coun-
tries. Differences in technology, custom, occupational license, and language are some of the examples
which induce difficulty in skill transference for migrants. Cardinal importance of international skill
transfer and associated costs is also considered in other contexts, such as task trading (Grossman and
Rossi-Hansberg, 2008) and offshoring (Ottaviano et al., 2013), both shedding light on the aspects of
frictional costs associated with labor supply in that skills or labor endowments cannot be fully utilized
due to differences in culture, operation, and languages. Among these sources of difficulties in skill
transfer, this paper especially focus on the frictional cost related to language differences which lowers
productivity at the destination countries because it is often that a language dominantly used in the
origin is different from that in the destination when migration crosses national borders. Migrants
suffering from mismatch in language use between the origin and destination confront an impossibil-
ity of fully demonstrating their abilities in the environment of languages different from their mother

1:011gue.1

'Note that this paper does not exclude the investigation of other obstacles which affect migration decision than
language barriers. Rather, we can consider any type of frictional costs lowering productivity at the destination country
in the form of frictional costs used in Section 2. As an illustrative example, we highlight language barriers associated



Accordingly, how and to what extent language affects skill transference is investigated and certified
in the empirical literature. Belot and Hatton (2012) find that if the language barrier that migrants
face is less severe, then the transferability of their human capital to a destination is greater. In relation
with language proficiency and earnings at destination, Dustmann and Van Soest (2001, 2002) assert
that higher proficiency of language in the destination country increases immigrants’ earnings. These
empirical literatures support an idea that potential migrants should take into account the linguistic
aspect which would affect their expected income at the destination countries so that they tend to
avoid frictional costs stemming from being less productive at destination due to language barrier.

As stated above, since international migration is frictional in terms of labor productivity, potential
migrants would choose destinations of smoother skill transfer. Then, from a viewpoint of language
use, what countries would be candidates of destination which will bring about less frictional skill
transfer? One prepotent option may be English-speaking countries (called the Anglosphere) due to
its large population of speakers as an acquired language and its worldwide perception.? Figure 1
in Appendix A exhibit how the Anglosphere attracts international migrants, by showing the long-
term trend of immigrant inflows to the OECD destinations, starting from year 1946, ending with year
2011. Blue (red, respectively) lines indicate immigrant inflows (in thousands) to the Anglosphere (non-
Anglosphere, respectively) destinations. Comparing the trends of immigrant inflows of the Anglosphere
destinations and the non-Anglosphere destinations suggests that among OECD destinations, countries
belonging to the Anglosphere attract more international migrants than non-Anglosphere destinations,
which may be a reflection of migrants’ tendency of choosing less frictional destinations in view of
language difference.

Furthermore, Clark et al. (2007) find that source countries in the Anglosphere tend to exhibit
a higher migration rate to the United States compared to other countries, which implies that the
migration cost to the United States is lower if a dominant language in the origin country is English.

Similarly, as discussed in Adsera and Pytlikova (2015) and Grogger and Hanson (2011), countries

with international migration.

2There may be other important candidates of less friction-inducing destinations in terms of language difference. For
example many post-colonized countries adopt colonizer’s language as official languages, which consist of “language world”
such as Spanish-speaking world, French-speaking world and so on. As discussed in Pedersen et al. (2008) and Belot and
Ederveen (2012), common languages between origin and destination countries are known to play important roles for
immigrants in OECD countries. In a model presented in Section 2, however, this aspect is not dealt with due to the
dichotomous classification of the world to the Anglosphere and the non-Anglosphere. In this sense, our model may target
only on the international migration between English-speaking countries and other countries whose official language is
not world-widely used. Nontheless, we conducted an analysis to take into account the language world and our results
indicate that there is some possibility of agglomeration within each language world, although the result is not reported
in this paper. Results are available upon request.



in the Anglosphere are inclined to attract more migrants than destinations in the non-Anglosphere,
other things being equal. Particularly, Adsera and Pytlikova’s (2015) reasoning about the attraction of
immigrants to the Anglosphere destinations supports our motivation: migrating to English-speaking
destinations may be less friction-inducing in skill transferring even for immigrants whose mother
tongue is not English because a large population have learned English as a second language in the
elementary or secondary levels of education in their home country.

This tendency of choosing Anglosphere destinations rather than non-Anglosphere destinations may
be more apparent in skilled migration. Table 1 in Appendix B reports the share of skilled immigrants
(immigrants with a college degree) to the total immigrants to OECD destinations, in which migration
patterns are decomposed into four categories, depending on whether origin and destination countries
belong to the Anglosphere (countries whose official language is English) or non-Anglosphere (countries
whose official language is not English). Figures in Table 1 are shares of “the stock of immigrants with
a college degree whose age of entry is 22 and over to OECD destinations” to “the stock of immigrants
whose age of entry is 22 and over to OECD destinations.”® By comparing four categories of the origin-
destination pairs, high-skilled (with a college degree) immigrant stock share to the total immigrant
stock is highest for the pair of an Anglosphere origin and a non-Anglosphere destination both for
year 2000 and 1990. The second highest is the pair of a non-Anglosphere origin and an Anglosphere
destination, and the lowest is that of a non-Anglosphere origin and a non-Anglosphere destination.
These may indicate that high-skilled migrants tend to migrate within the Anglosphere because this
type of migration may induce smaller obstacles against skill transfer due to the same language in the
origin and destination countries. In addition, Anglosphere destinations are more likely to be chosen by
high-skilled migrants than non-Anglosphere destinations, which may reflect smoother skill transference
in the case of migration to Anglosphere destinations than non-Anglosphere destinations.

Following these observations, in this paper, we model the tendency of potential skilled migrants to
prefer destination countries with less friction in order to circumvent lower productivity or earnings at
destination due to mismatch in language use. By adopting an n-country footloose entrepreneur model
with a quasi-linear upper tier utility function proposed in Gaspar et al. (2017), and introducing the

friction against skill transference associated with international migration to the model, we investigate

3It is fair to limit the sample whose age of entry is 22 and over because in many cases, immigrants with college
degree tend to be older than 22 years old. In addition, since we focus on the friction of skill transfer caused by language
barriers, it is reasonable to restrict the sample to immigrants whose age of entry is 22 and over. Because adapting to
environments with different languages from one’s mother tongue may be harder for adults than younger immigrants, it
is adequate to limit samples to those with the age of entry over 22 when the purpose of showing Table 1 is to illustrate
the skilled migration tendency to choose destinations with less friction of skill transfer.



how skilled (and imperfectly mobile) worker distribution in equilibrium is affected by the frictional
term expressing less productivity at destination. The analysis finds that countries in the Anglosphere
are more likely to be the industrial core attracting all skilled (and imperfectly mobile) workers than
countries in the non-Anglosphere in stable equilibrium when the extent of friction associated with
migration to the non-Anglosphere is sufficiently high.

In addition, we investigate the impact of a “spread of English communication” on the stable equi-
librium characterized by the fully agglomerated configuration in the Anglosphere. With the normal
interpretation, the Anglosphere is considered as countries adopting English as an official language.
With an extended interpretation that we use in the analysis, by contrast, the Anglosphere consists of
countries where English communication is relatively smooth, such as European countries, and accord-
ingly, the non-Anglosphere consists of countries where English communication tends to be difficult,
such as some Asian countries. Then, the situation in which English is becoming more and more com-
mon corresponds to (i) an expansion of the Anglosphere (a number of countries within the Anglosphere
increases, or put differently, smooth English communication is undertaken in more countries), (ii) less
frictional migration to the Anglosphere, and (iii) less frictional migration within the Anglosphere. By
inspecting the impacts of the spread of English on the sustain condition (stability condition for an
equilibrium of industrially agglomeration in the Anglosphere), we find that less frictional migration
from the non-Anglosphere to the Anglosphere always accelerates industrial agglomeration in the An-
glosphere core country through a channel of less severe friction in terms of skill transfer, while less
frictional migration within the Anglosphere and an expansion of the Anglosphere (an increase in the
number of countries constituting the Anglosphere) do not necessarily accelerate industrial agglomer-
ation in the Anglosphere due to the market crowding effect.

Finally in this section, we clarify where this paper is positioned in the spatial economics. Merg-
ing migration costs and spatial economics as is conducted in this paper itself is not new. Ludema
and Wooton (1999) model imperfect mobility of manufacturing workers by adding a variable which
expresses living and working preferences stemming from non-pecuniary elements and affects a relative
real wage difference. Also, Tabuchi et al. (2017) introduce to a standard model of the new economic
geography the migration cost from one region to the other as an additive term. What we do in this
paper is to explicitly and directly introduce the migration costs which negatively affect productivity at
destination, by focusing on the aspects of obstacles against smooth skill transfer under international

migration. Because in international migration skill transference may be far less smooth than regional



migration, introducing frictional skill transfer in the model is necessary. However, the primal object
of this paper is not the point related to adding the migration cost expressing lower productivity at
destination but analyzing a world which is divided into two heterogeneous groups in terms of free-
ness of migration, the Anglosphere and the non-Anglosphere. The asymmetry in migration costs is
expressed by the less frictional migration to the Anglosphere destination compared to that in the case
of the non-Anglosphere destination. This formalization of friction related to international migration
matches the observation that potential migrants prefer destinations which may bring about less anx-
iety about lower productivity in destination countries due to difficulty in communication stemming
from mismatch in language use.

The remainder of this paper is organized as follows. Section 2 presents the model. Section 3
analyzes the stable equilibria and the impact on the stability given by important parameters. Section

4 conducts a welfare analysis, and Section 5 concludes the paper.

2 Model

2.1 Settings

The economy consists of a finite number of equidistant countries ¢ € N = {1,--- ,n} (n > 2), where
countries are divided into two groups, the first of which is labeled the “Anglosphere,” and the other
“non-Anglosphere,” depending on mobility of skilled workers which will be explained in Subsection 2.2.
The number of countries in the Anglosphere (N 4) is n4, and that in the non-Anglosphere (Ny) is ny,
so that the total number of countries satisfies n = n4+ny. Each country is characterized by its unique
(domestic) official language | € N, and the official language in country i is assumed language i. There
are two sectors in the economy, manufacturing (M) and agriculture (A). The manufacturing sector
produces horizontally differentiated good, which is transportable across countries under symmetric
iceberg trade costs 7, assumed to be symmetric,

1 ifi=j

Tij =

T>1 ifi#j.

The agriculture sector produces homogeneous good, which can be freely traded across countries.
For workers, there are two types of skill levels, skilled and unskilled. Skilled workers are imper-

fectly mobile across countries by incurring frictional costs of skill transferring, expressing that the



productivity at a foreign destination country is lower than the productivity they can perform in the
origin. We formalize this skill transferability in Subsection 2.2. Each skilled worker is endowed with
one unit of labor. He is also attached with his own language type [, which is considered his mother
tongue. Skilled workers coming from (born in) country ¢ speak language i as their mother tongues, so
the official language of the origin country coincides with the mother tongues of skilled workers born
there. The population size of the skilled workers with language type ! is denoted by H', which is
assumed to be the same for all language types, so that H' = H for [ € N'. Then the total population
of skilled workers in the whole economy is nH. We denote a population size of skilled workers of
language type [ residing in country ¢ as Hf Put differently, Hf is a skilled worker population whose
origin is country [ and the destination is country i. Analogously, we define /\é € [0,1] is a fraction
of skilled workers residing in country ¢ among skilled workers with language type [, which leads to
S )\ﬁ = 1. We also denote a portfolio of the distribution of skilled workers of language type [ across
countries i € N as Al = (A}, ,AL) for I € \V.

Unskilled workers, who are endowed with one unit of labor and inelastically supply it, are immobile
across countries® but mobile intersectionally. The population size of unskilled workers residing in
country ¢ is L;, which is assumed to be the same across countries, so that L; = L for all countries,
leading to the total unskilled population equal to nL. Then, the total population in country i is L +
S vy ALH. Hereafter, we assume the non-full-specialization (NFS) condition, v = % > 1 plo—l)o

W/n)—alo-D /o

to guarantee that the agricultural good is produced in all countries.

2.2 Skill transference

As have been discussed in Section 1, the essence of difficulty in skill transfer in the context of interna-
tional migration is the mismatch between the official language (dominantly used) in the destination
and the mother tongue assigned to each worker, which is, in many cases, the official language in the
origin country. This mismatch in language use induces a drop in skilled productivity at the destination

country in comparison with the productivity level achieved in the origin. In order to formalize the

4Since this paper sheds light on high-skilled migration, for simplicity, we assume low-skilled workers are immobile.
However, it may be necessary to support the assumption of low-skilled immobility and high-skilled mobility. From a
viewpoint of (potential) migrants’ decision in source countries, Grogger and Hanson (2011) indicate that high-skilled
workers are more likely to migrate than low-skilled workers by self-selection in a context of migration to OECD desti-
nations. In addition, Chiquiar and Hanson (2005) exhibit a tendency that Mexican migrants to the US are more likely
to be better educated than stayers. By these, from a source country side, low-skilled workers show less mobility than
high-skilled workers. Further, from a host country side, immigration policies such as the point-based immigration policy
may restrict immigrants to those with appropriate educational and economic backgrounds. Moreover, Mayda (2010)
suggests that the strictness of immigration policies in host countries affect international migration flows. From these,
mobility of low-skilled workers tends to be lower than that of high-skilled workers.



difficulty in skill transfer, or migration costs capturing lower productivity in the destination country,
we follow a form used in Grossman and Rossi-Hansberg (2008) and Ottaviano et al. (2013). Specif-
ically, a skilled worker of language type | endowed with one unit of labor can fully supply his labor
endowment in the origin country [, but can provide only a smaller fraction of it in the destination
country i # [.

Let 55 be a fraction of labor a skilled worker whose language type is [ (=whose origin is county 1)
can provide in destination country i. Then, (55 expresses an extent of skill transferability by a skilled
worker with language type [ residing in country ¢ (skill transferability from country [ to country 7). In
other words, 55 is an inverse migration cost because 1 — 55 fraction of labor disappears. Accordingly,
we interpret larger (55 implies less frictional migration in terms of productivity. By this, earnings of a
skilled worker with language type [ residing in country ¢ is given by y; = (5Zl~wi, where w; is a skilled
wage in country 4, which is endogenously determined in the model.

To relate skill transferability (55 with the Anglosphere/non-Anglosphere, we specify the magnitude
order of ¢! as:

1 ifi=1
54 if i € Na\{l},1 € Ny

0 =q0Y  ifie Na\{I}le Ny (1)

51‘3 ifiENN\{l},ZENA

N if i € Nw\{l},1 € Ny,

\
where 1 > 5£ > 5% > 51/\‘, > 5% . The reasoning behind this ordering is as follows. First, if a
skilled worker is a stayer (not a migrant), he does not incur migration costs and can fully provide his
labor endowment in his origin. Next, migration within the Anglosphere is the least frictional among
migrations, because migrants from the Anglosphere may suffer from little difficulty in communication
in the destination country belonging to the Anglosphere due to the common mother tongue, English,
so that migration within the Anglosphere is the least frictional (1 > 64). The second least frictional
migration is the one from the non-Anglosphere to the Anglosphere, because migrants from the non-
Anglosphere, having acquired English, may not suffer much from difficulty in communication in the
Anglosphere destination but are less fluent than English speakers as a mother tongue ((5ﬁ > (5% ). The
third least (and better than the worst) frictional migration may be the one from the Anglosphere to the

non-Anglosphere. In this case, migrants, who are fluent in English, may suffer from communication



difficulty in the non-Anglosphere destination, where a small number of residents can speak English
fluently (0% > §4}), but this communication difficulty is considered to be less severe than the case of
the migration within the non-Anglosphere, where neither migrants nor indigenous residents are fluent

in English communication (54 > o%).

2.3 Consumer

By following an n-country footloose entrepreneur model with the quasi-linear upper-tier utility function

proposed by Gaspar et al. (2017), the utility function of an individual in country i is given by
UlzlulnM,—l—Az, w >0, (2)

where M; is the consumption of a CES composite of differentiated varieties of manufactured goods,

o—1

n S] o—1
M; = Z/ mji(s) = ds ,
j=1"0

mj;(s) is the consumption of variety s, produced in country j and consumed in country ¢, S; is
the number of existing varieties in country j, o > 1 is a constant elasticity of substitution between
varieties, and A; is the consumption of the homogeneous agricultural good.

An individual in country ¢ maximizes utility function (2) subject to the following budget constraint
n S; N
Z/ pji(s)mji(s)ds + p;" Ai = yi,
j=1"0

where pj;(s) is a delivered price of variety s in country ¢ and produced in country j, and pf‘ is an
agricultural good price in country ¢. The earnings of an individual in country 4, y;, depends on his
skill level (skilled or unskilled) and language type, so that y; = 5fwi for skilled workers with language
type [ residing in country i and y; = w! for unskilled workers residing in country i, where w; (wF,

resp.) is skilled (unskilled, resp.) wage rate in country 4. Utility maximization yields the following

demand functions:

_ pji(S)ia’ _ -1 A —
myi(s) = peore  Mi=pP i =i — I (3)
7



accompanied by the price index of country ¢ associated with the composite good M,

1

1—0o

n Sk
Z/o pki(s)l_"ds] . (4)
k=1

P, =

By substituting (3) to (2), we obtain the indirect utility function (of a skilled worker with language
type [) in country i as

Vi =y —pln P+ p(inp - 1), ®

which depends on his language type and where he lives (namely, depends on his origin and his desti-

nation).

2.4 Production

Production of agricultural good is inhabited by constant returns to scale and perfect competition. To

L

produce one unit of agricultural good, one unit of unskilled labor is required, and thus, pf‘ = w;".
Since agricultural good is assumed to be freely traded across countries, it is chosen as the numeraire,
which yields p{‘ = 1 for : € N. Then, the unskilled wage is determined as wZL =1fori e N. By
contrast, production of a variety of the manufactured good is inhabited by increasing returns to scale.
Production of z units of a variety of the manufactured good is assumed to require input of « units

of skilled labor and Sz units of unskilled labor, following Forslid and Ottaviano (2003). This leads to

the profit function of a firm producing variety s in country 4,
n n
7Ti<8> = Z mij(s) <L + Z )\éH) [pij(s) — Tijﬁ] — QW;. (6)
j=1 I=1

Profit maximization of (6) with respect to prices yields

pii(8) =5%7 pij(s):"_ﬁail' (7)

In addition, from skilled labor market clearing for each country, the number of varieties manufactured

in country ¢ is

S; = §25§A§. (8)
=1
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By using (7) and (8), the price index (4) is rewritten as

1—0o

P=8 il gZ@jZ(ﬁ-)\é : 9)

n
o -
Jj=1 =1

where freeness of trade between countries ¢ and j is defined as ¢;; = TZ-IJ-_U € (0,1), so that ¢;; = 1 if

i = j and ¢;; = ¢ otherwise.

2.5 Instantaneous equilibrium

Due to free entry and exit, a firm’s profit should be zero (7; = 0) in the instantaneous equilibrium, so

that the skilled wage is determined as

0oL i (VJrZ?:l )\é)
o S S
j k=1%Pjk Za=1"k"k

J=1

(10)

By substituting (8), (9), and (10) into (5), we obtain the indirect utility of a skilled worker with

language type [ who resides in country ¢ as

o1 (v + o A7) o

o J m=1"j K mym

V=4l _ - + In bi; > TN 4, 11
ST e o1 (& 2 e "

where a constant 7 = —pln (B g ) + At InH 4 p(lnp—1).°

o—1

3 Long-run equilibrium

In the long run, skilled workers are mobile across countries and move to a country where he can enjoy
a higher indirect utility. In a spatial equilibrium, skilled workers with the same language type | must

reach the same utility level V*:

Vi=vEoif AF >,

Vi<V it A =o.

®Wage is usually considered as one of the fundamentals which affect migration decision. Indirect utility (11) is
calculated by using the instantaneous skilled wage (10), so that in our model, wage is treated as an important element
of migration decision via the indirect utility.

11



Candidates of the spatial equilibrium considered are: (i) full agglomeration in the Anglosphere, (ii) full
agglomeration in the non-Anglosphere, (iii) dispersion, and (iv) partial agglomeration. For analytical
tractability, we focus on the full agglomeration and dispersion. To specify a skilled distribution on the
full agglomeration in one country in the Anglosphere or in the non-Anglosphere, we denote country
ic as the industrial core country which attracts all skilled workers existing in the economy. Then, a
skilled distribution under the full industrial agglomeration in one country of the Anglosphere, Aggga,

is expressed by Aggga = (A1, -, Ayn) such that for | € N,ic € Ny,

1 for i =i
X = (12)

0 for i # ic.

Similarly, a skilled distribution under the full industrial agglomeration in one country of the non-

Anglosphere, Aggqn, is expressed as Agggn = (A1, -+, Ay) such that for [ € N, ic € Ny,

1 for i = ic
A= (13)
0 for i # ic.
For a dispersed equilibrium, Ag;sp, we define a skilled distribution, Ag;s, = (Al,--- A™) such that for
leN,
1 fori=1
N = (14)
0 fori#I.

In Agisp, all skilled workers are domestic and each country accommodates the same population of
skilled workers, so that skilled workers are equally distributed across countries. That is why Agisp
captures one of the dispersed equilibrium. Below we analyze the stability of skilled distributions,

6
AaggAv AaggN) and Adisp‘

5To complete depicting the stability of the long-run equilibrium, we need to clarify the dynamic system for stability
analysis, which expresses the skilled motion in which they move to a country, seeking for the higher indirect utility, such
as the replicator dynamics, )\i = d;;i =AYV} — V™), or the myopic evolutionary dynamics, )\i = dﬁ = w(V} = V),
where k is a positive constant, with n x (n — 1) dynamic equations with n x (n — 1) variables. However, our analysis in
this paper is limited to the stability analysis of the equilibria, Aqgga, Aaggn, and Agisp, all of which need only sustain
condition analysis for each language type I. Then, we do not determine a specific dynamic system, but only assume that

skilled workers move to a country where he can obtain higher utilities.

12



3.1 Full agglomeration

The aim of this subsection is twofold: (i) we show that Aggga is more likely to be stable than Aggqn
if 5% or 6;(‘, is small, meaning that the Anglosphere is more likely to attract migrants than the non-
Anglosphere if migration within or to the non-Anglosphere is highly frictional; and then (ii) we inves-
tigate the stability condition of Aygg4 in terms of important parameters.

The condition for Aggga to be stable (the sustain condition for an industrial core in the Anglosphere,

ic € N4, to be in stable equilibrium) is to satisfy for all I € N, i € N'\{ic}

l l
mc|A:AaggA > ‘/:L |A:AaggA’ (15)

which is shown to reduce to the following condition:” for I € Ny
l l
%C’A:AaggA - ‘/2 |A:AaggA > 0 (16>

The reduced sustain condition for Aggga (16) indicates that even skilled workers from the non-
Anglosphere choose to migrate in the industrial core located in the Anglosphere instead of staying in
his home country. This reduction of the sustain condition is natural because (16) comes from the mi-
gration decision of skilled workers from the non-Anglosphere, which is the strictest condition to satisfy
among migration decision of skilled workers of all language types I € A due to the skill transferring

difficulty ordering (1). By rewriting the condition (16), we obtain the sustain function f4 as

fAE_{(n+y)¢2+[(n—2)u—(5gn(1+u)]¢+y+ In ¢ }

oL+ (na—1)64 + (n —na)dY]o o—1 (17)

If fa >0, Aggga is a stable equilibrium. Otherwise, Ayg94 is unstable.
In the same fashion, the sustain condition for Agggn to be stable (the sustain condition for an

industrial core in the non-Anglosphere, ic € Ny, to be in stable equilibrium) is to satisfy for all
leN,ie N\{ic}

l l
‘/:iC|A:AaggN > ‘/; |A:AaggN’ (18)

which is reduced to the condition: for [ € Ny

l l
‘/Z'C"A:AaggN - ‘/2 |A:AaggN > 0 (19>

"See Appendix C

13



Rewriting (19) yields the sustain condition for A,gyn to be stable associated with the sustain function

fn, where

n v 2 n — vV — N?’l v v n
py=- {0 2y Lo sy o), 0

o[l + (nny — 1)6N + (n — nn)dx]e o—1

If fy >0, Agggn is stable. Otherwise, Aggqn is unstable.

3.2 Comparison between the sustain conditions for the full agglomeration in the

Anglosphere and non-Anglosphere

By comparing the sustain functions, it is shown that f4 > fn holds if 6]]\\,7 or 5]@ is small. More

specifically, if 511\\,7 > 0% = Szl_f:)/l; and 5]’?, >0 = (n72)1;:(r12 +VV§n+V)V, fa — fn is not necessarily positive.

Otherwise, f4 — fy > 0 always holds, which is reported in the following proposition.®

Proposition 3.1. If migrating to and within the non-Anglosphere is sufficiently free (5% > 0" and
5]‘?, > 6*), a fully agglomerated equilibrium in the Anglosphere is not necessarily as likely to be stable as
a full agglomeration in the non-Anglosphere. Otherwise (5% < 6% or 5]‘?, < 6**), a fully agglomerated
equilibrium in the Anglosphere is always more likely to be stable than a full agglomeration in the

non-Anglosphere.

Proposition 3.1 suggests that if migration to the non-Anglosphere were sufficiently free (6§ > §*
and 53(‘, > §*), the fully agglomerated equilibrium in the non-Anglosphere could be more likely to be
stable than the full agglomeration in the Anglosphere. In reality, however, the non-Anglosphere desti-
nations are considered highly frictional for migrants, as have been mentioned in Section 1, this scenario
is unlikely. Rather, the second scenario coordinates with the reality of migrants’ anxiety about strug-
gling in communication in destination countries. In this scenario, if migration to the non-Anglosphere
destination is sufficiently frictional (migrating from the Anglosphere to the non-Anglosphere or migrat-
ing within the non-Anglosphere is sufficiently frictional), then a full agglomeration of skilled workers
in the Anglosphere is always more likely to be sustained than that in the non-Anglosphere. This
finding matches our expectation that less frictional countries in terms of skill transferring for potential
migrants (the Anglosphere) can attract more international migrants and more likely to become indus-
trial core than more frictional countries (the non-Anglosphere). This follows the empirical assertion

that English-speaking countries can attract more international migrants than non-English-speaking

8See Appendix D for the proof.
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countries because skill transfer is smoother when English-speaking countries are chosen as the desti-

nation

3.3 Full agglomeration in the Anglosphere and important parameters

We inspect the impacts of important parameters, such as (5% , &, 61’3, and n4, on the the stability of
the fully agglomerated equilibrium in the Anglosphere. As has been mentioned in Section 1, there
are two options in how to interpret “Anglosphere.” In the normal interpretation, the Anglosphere
consists of English-speaking countries where English is adopted as an official language, but in the
extended interpretation, the Anglosphere consists of countries where English communication is not
as difficult, such as European countries as well as English-speaking countries. With the adoption of
the extended interpretation of the Anglosphere, 51‘2 and n4 can change as well as 5% , because spread
of English communication comes from (i) expansion of the Anglosphere (if the number of countries
within the Anglosphere increases then English communication is smooth in more countries), captured
by an increase in my, (ii) less frictional migration from the non-Anglosphere to the Anglosphere,
captured by an increase in 61]37 , and (iii) less frictional migration within the Anglosphere, captured
by an increase in 5ﬁ. Following the extended interpretation of the Anglosphere, we first investigate
the impacts of the spread of English on the sustain condition (stability condition of an equilibrium of
industrially agglomeration in the Anglosphere), and then move to a discussion related to an impact
of trade freeness, ¢, on the sustain function f4.
Ofa

For the impact given by (5127 ; because Jer- > 0, it immediately yields the following proposition.
A

Proposition 3.2. If migration from the non-Anglosphere becomes less frictional (larger 5114}7), then the
agglomerated equilibrium in an industrial core country of the Anglosphere is more likely to be stable

(sustain condition for Aggga, fa > 0, is more likely to hold).

To interpret Proposition 3.2 and seek for a mechanism behind it, we consider two opposite forces
driven by an increase in (5% , one of which is related to market crowding effect (competition among
firms) and the other is related to less frictional migration.

First, we consider the impact of an increase in 5% on f4 in relation with the market crowding
effect. When 6% increases, then the market crowding effect (competition among firms) in country
ic becomes severe (this increases the denominator of the first term in f4). Because this strengthens

dispersion force in the economy and firms (skilled workers) prefer to circumvent severe competition,

9See Appendix E
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this goes in a direction in which it is less likely for the industrially agglomerated equilibrium in the
Anglosphere (Ayg94) to be stable. Next, from a viewpoint of less frictional migration, we investigate
the impact given by a rise in 5% . Since an increase in 5]2[ indicates that migrating from the non-
Anglosphere to the Anglosphere becomes less frictional, migrants can enjoy benefits of agglomeration
(market size effect) without suffering from a severe decline in income caused by lower productivity in
the destination country, which leads to a situation in which the full agglomeration in the Anglosphere
(Aggga) is more likely to be stable. By comparing these two impacts of an increase in 5% , the finding
that géiﬁ > 0 always holds comes from that the positive impact of the market size effect under less
frictional migration always exceeds the negative impact of the market crowding effect. Then, an

increase in 5% enhances the stability of a full agglomeration in the Anglosphere.

0fa 10
254"

For the impact given by a change in (5?, we obtain the following proposition, by inspecting
Proposition 3.3. If possibility of inducing the market crowding effect is severe ((5% > 0 and
52‘ > §**), less frictional migration within the Anglosphere does not necessarily stabilize the fully
agglomerated equilibrium in the Anglosphere. Otherwise (possibility of inducing the market crowding

s mot severe; (5% < d* or 52‘ < 0*), less frictional migration within the Anglosphere always stabilizes

the fully agglomerated equilibrium in the Anglosphere.

A mechanism behind Proposition 3.3 can be grasped by the comparison between the market
crowding effect and the market size effect, rather than the originally motivated interpretation of skill
transferring friction. Remember that the sustain condition f4 > 0 comes from migration decision
of skilled workers with the non-Anglosphere origin, but not the decision of skilled workers with the
Anglosphere origin. Then, a change in 5ﬁ does not give an impact on a change in f4 through the
channel of “less frictional migration effect” unlike in the case of a change in 5% . By increasing 51’2, the
market crowding effect (a dispersion force) as well as the market size effect (an agglomeration force)
becomes stronger. Given these positive and negative impacts of an increase in 5? on the stability of
agglomeration, consider what 5% > ¢* and 51’2 > §** mean. Because large 5% and cﬁ imply higher
possibility of inducing the severe market crowding effect by increasing the denominator of f4, when
both (5% and 52‘ are large (5% > 0* and 61‘2 > ™), the fully agglomerated equilibrium is not necessarily
stabilized even when 5?1 increases. By contrast, if there is little possibility of suffering from market
crowding, an increase in 6ﬁ stabilizes the skilled agglomeration in the Anglosphere (f4 > 0 more

likely to be satisfied) through a channel of enjoying market size effect because the agglomeration force

109¢e Appendix E.
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stemming from the market size effect exceeds the dispersion force borne by the market crowding effect.

A discussion on the impact of an increase in n4 on f4 is almost the same as in the case of 5?. By

inspecting %, we obtain the following proposition.

11

Proposition 3.4. If possibility of inducing the market crowding effect is severe (5% > 0" and cﬁ >
5**), an expansion of the Anglosphere does not necessarily stabilize the fully agglomerated equilibrium
in the Anglosphere. Otherwise (possibility of inducing the market crowding is not severe; 52[ < 6* or
(51‘31 < 0*), an expansion of the Anglosphere always stabilizes the fully agglomerated equilibrium in the

Anglosphere.

Proposition 3.4 has the same implication as that of Proposition 3.3, because an increase in n4 has
the same impact as an increasing in cﬁ in that it has an agglomeration force through the market size
effect as well as the dispersion force through the market crowding effect.

Summing up the impacts of parameters related to the spread of English communication, slightly
different tendencies are found in the case of a change in 5% , which is related to the spread of English
for the non-Anglosphere countries, and the case of a change in (5ﬁ and n 4, which are related to the
spread of English for the Anglosphere countries. For skilled workers whose origin country is in the
non-Anglosphere, less frictional migration to the Anglosphere in terms of skill transference always
accelerates industrial agglomeration in the Anglosphere. On the other hand, less frictional migration
within the Anglosphere and expansion of the Anglosphere do not necessarily accelerate industrial
agglomeration in the Anglosphere.

Finally, we look at a relationship between the sustain function f4 and trade freeness ¢. Because
it is shown that fal|g—o < 0, falg—»1 < 0, and f4 has a unique maximum at ¢ = ¢* in the interval
¢ € (0,1) such that % >0 for ¢ < ¢* and % < 0 for ¢ > ¢*, we obtain the following proposition

in which we define the maximum value of f4 in ¢ € (0,1) as f}'** = fA|¢:¢*.12

Proposition 3.5. When f3'** < 0, agglomeration in the Anglosphere is unstable regardless of ¢
(fa < 0 at any level of ¢). When f3** > 0, agglomeration in the Anglosphere is stable for the
intermediate level of trade freeness (fa >0 for ¢ € (¢, ¢)), while agglomeration in the Anglosphere is

unstable at high and low levels of trade freeness (fa <0 for ¢ ¢ (¢,)).

Before interpreting Proposition 3.5, recall that an increase in f4 is most importantly caused by

an increase in (5% , as asserted in Proposition 3.2, because an increase in 6% always shifts f4 upwards.

1G8ee Appendix E.
1296e Appendix E.
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This leads to an observation that the case of f}** > 0 will basically correspond to a situation of high
5]X (less frictional for migrants from the non-Anglosphere), and the case of f}'®* < 0 a situation of
low 5% (more frictional for migrants from the non-Anglosphere).

When (5% is low so that migration from the non-Anglosphere to the Anglosphere is highly frictional
(faax < 0), Aggga cannot be stable at any level of trade freeness. On the other hand, when &%
is sufficiently high so that migration from the non-Anglosphere to the Anglosphere is not severely
frictional (3 > 0), Aggga is stable for an intermediate level of trade freeness (¢ € (¢,¢)) but is
unstable for high and low levels of trade freeness (¢ ¢ (¢,¢)). In this case, there are two transitions
of a sign of f4, the first of which is around ¢ = ¢ and the second around ¢ = ¢. The first transition
around ¢ = ¢ (switch from a negative to positive sign of f4) is caused by a decline in the trade cost
7. Because a decrease in 7 leads shipping not too costly, the industrial agglomeration more likely to
be in stable equilibrium. The second transition around ¢ = ¢ (switch from a positive to negative sign
of fa) is caused by the existence of §!. Without 6! < 1 (i.e., 8! = 1, especially ¢} = 1) unlike in our
model, completely free trade (¢ = 1) should lead to Vil = le for all ¢+ and j. However, skill transferring
cost, 1 — 55, still exists and works as a dispersion force even under highly free trade circumstances
in the face of 6! < 1 in the present model. This leads to the result that the full agglomeration is
unstable even when trade freeness is high (¢ > ¢) when international migration is inhabited by skill

transferring friction.

3.4 Dispersion

For the final possibility of the long-run equilibrium at hand, we investigate stability of the dispersed

equilibrium. The condition for Az, to be stable is

Vi la=ngiy > Vila=ng,, — forleN,ie M\{i}. (21)
Because AV a—n,,. = Via=nu., — Vila=na, = £(1—04)(1+v) > 0, the stability condition of Agsp
is always satisfied, which yields the following proposition.

Proposition 3.6. With frictional migration costs which lowers productivity at the destination, dis-

persed configuration, Agisp, s always in stable equilibrium.

Because dispersion always consists of a stable equilibrium, a situation in which all skilled workers

are domestic workers and international migration does not take place can stably occur.
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4 Social welfare

Since there is possibility of multiple equilibria as discussed in Section 3, we analyze the desirability of
these equilibria based on the utilitarian criterion and compare the average indirect utilities for each
equilibrium. We consider the desirability by group (skilled and unskilled workers) and that for the

society as a whole.

4.1 Skilled workers

To compare the desirability of long-run equilibria, Aqgga, Aaggn, and Agip, for skilled workers, we use

the average indirect utility of skilled workers,

n

an > AV, (22)
=11

=1

S|

‘—/,

SRS

=1

and discuss which equilibrium is the most desirable for skilled workers by comparing V| A=Aqgga
V! A=Agggn s and V! A=Agisp- First, we make a comparison between Aggg4 and Ayggn, which reveals that

VIA=Auyya > VIa=An,,n always holds.'® Then, we obtain the following lemma.

Lemma 4.1. Agglomeration in the Anglosphere is always more desirable than agglomeration in the

non-Anglosphere for skilled workers.

From Lemma 4.1, the comparison reduces to that between Aggga and Agisp. By comparing Aggga
and Adispa

VIA=Auyga = Via=As, € 97 Z 0, (23)

where g1 = [(na — 1)64 + (n — n4)d%]/(n — 1), which can be interpreted as the weighted average
of freeness of migration to/within the Anglosphere. By inspecting (23), we obtain the following

proposition.

Proposition 4.1. If migration to/within the Anglosphere is relatively freer than trade (g% > ¢), then

agglomeration in the Anglosphere is more desirable than dispersion for skilled workers (V|y—a >

aggA

V|A:Adisp)' If trade is relatively freer than migration to/within the Anglosphere (g7 < ¢), then

dispersion is more desirable than agglomeration in the Anglosphere for skilled workers (V|a—n <

V|A:Adisp)'

aggA

139ee Appendix F.
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In addition > 0, % > 0, and % > 0 always hold, which yields that if migration to the
Anglosphere is less frictional, or the Anglosphere expands, then it is more likely that agglomeration

in the Anglosphere is more desirable than dispersion for skilled workers.

4.2 Unskilled workers

By taking the similar procedure in Subsection 4.1, we calculate the average indirect utility of unskilled

workers,

_ 1 &
vl = - > vt (24)
=1

where ViL is an indirect utility of an unskilled worker residing in country 7. By using (24), we compare
the desirability of equilibria, Aggga, Aaggn, and Aggp, for unskilled workers. Comparing Aggga and
> V]a=a

Agggn verifies that V|a=n always holds, which leads to the following lemma as in the

aggA aggN

case of skilled workers.14

Lemma 4.2. Agglomeration in the Anglosphere is always more desirable than agglomeration in the

non-Anglosphere for unskilled workers.

Lemma 4.2 reduces the comparison among Aggga, Aeggn, and Agsp, to that between Aggg4 and

Agisp. By comparing Aggga and Aggp, it is shown that VL’A:Adisp > VE| Az always holds.'® Then

aggA

we obtain the following proposition.'6

Proposition 4.2. For unskilled workers, dispersion is always more desirable than agglomeration in

the Anglosphere (and hence, than agglomeration in the non-Anglosphere).

4.3 Society

Finally ,we analyze what distribution, Aggga, Aaggn, Or Agisp, is the most desirable for the whole
economy. The social welfare function, the average indirect utility of all individuals in the economy, is

1 - VgL

w %4
1+v +1—|—1/

(25)

From Lemmas 4.1 and 4.2, and using that W is a linear combination of V and V!, we immediately

obtain the following lemma.

14See Appendix F.
15 Accordingly, for unskilled workers remaining in a peripheral country i # ic, Vi¥|a=a disp > V¥ a=a
165ee Appendix F.

aggA”*

20



Lemma 4.3. Agglomeration in the Anglosphere is always socially more desirable than agglomeration

in the non-Anglosphere in view of social welfare.

Here again, the comparison reduces to that between A,404 and Ay, and we investigate which

distribution is socially more desirable. From the comparison between Aggg4 and Aggp,

W|A:AaggA z W|A:Adisp g g < 0 (26)

where g = {n(l +v)ln [H(n“*ﬁfg_ﬂ(ﬁ;m)w} +(n—1)vin qb}. Below, by inspecting ¢ in terms of
important parameters, (5% , 5ﬁ,n A, and ¢, we analyze which of Aygg4 and Ay, is more likely to be
socially desirable.

As for parameters related to the Anglosphere, because 8?59*‘ > 0, 651\, > 0, and agA > 0 always
hold,'” it can be asserted that freer migration to the Anglosphere, freer migration within the Anglo-
sphere, and expansion of the Anglosphere lead to full agglomeration in the Anglosphere more likely
to be socially desirable than dispersion.

Turning to trade freeness ¢ and g, it is shown that g[¢ﬁo < 0, glg»1 < 0, and g has a unique

>0f0r¢<¢w*and < 0 for ¢ > pW*,

maximum, g™ = g|,_,w«, at ¢ = — e

which yields the following proposition'®

Proposition 4.3. When ¢g™®* < 0, agglomeration in the Anglosphere is socially less desirable than
dispersion (W|a=p,,,u < Wla=Ag,,) at any level of ¢. When g™** > 0, agglomeration in the

Anglosphere is socially more desirable than dispersion (W|a=a > Wla=ag.,,) for an intermedi-

aggA

ate ¢ € (QW,QZ;W), while agglomeration in the Anglosphere is socially less desirable than dispersion

(W|A:Au.ggA < W|A:Adisp) fOT‘ hlgh and low ¢ ¢ [?W7 Q_SW]

By taking into account that 885?4 > 0, 86N > 0, and 7% > 0, all of which lead to Aggg4 more
likely to be socially superior to Ag;sp, Proposition 4.3 can be interpreted in a way that less frictional
migration to/within the Anglosphere or an expansion of the Anglosphere leads to a possibility of the
full agglomeration in the Anglosphere more desirable than the dispersion at an intermediate level of
trade freeness. Conversely, more frictional migration to/within the Anglosphere or the shrinkage of the

Anglosphere can lower the possibility that the full agglomeration in the Anglosphere more desirable

than the dispersion at any level of trade freeness.

17See Appendix F.
189ee Appendix F.
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The final comment in this section is related to the comparison between the equilibrium and the
socially desirable distributions. In Subsection 3.3, we find that both A,gg4 and A, are stable
for ¢ € (¢,¢) (intermediate level of trade freeness) when f§** > 0 (sufficiently frictionless in skill
transferring, especially for migrants from the non-Anglosphere to the Anglosphere). Then, in relation
with immigration policies associated with skill transference hindered by language mismatch, if the
realized industrial distribution in equilibrium is Agg, under less severe migration costs for skilled
workers from the non-Anglosphere and intermediate trade costs, it may be socially desirable to switch
from Ag;sp to Aggga by providing language training for immigrants from the non-Anglosphere to lessen

the language barriers and make them to assimilate easier.

5 Conclusion

This paper analyzed how skill transference in migration affects spatial equilibrium configuration of
skilled workers. In international migration, potential migrants may suffer from lower productivity
at destination countries due to mismatch in language use. Especially, by spotlighting the empirical
findings in the previous literature showing that English-speaking countries tend to be chosen as the
destination by international migrants rather than non-English-speaking countries, we constructed a
model to explain how frictional skill transfer in migration affects the mobile skilled worker distribution
across countries. Based on an m-country footloose entrepreneur model proposed by Gaspar et al.
(2017), we introduced an asymmetric skill transference element in the model, in which asymmetry of
migration costs stems from to which category of the linguistic areas, the Anglosphere and the non-
Anglosphere, the origin and destination countries belong. Specifically, the Anglosphere is assumed to
be less frictional countries in terms of skill transference for skilled workers while the non-Anglosphere
are more friction-inducing countries.

The main result we derived is that if migration to the non-Anglosphere countries is sufficiently
frictional, the fully agglomerated equilibrium in the Anglosphere is more likely to be stable than
that in the non-Anglosphere. Also, we showed that the parameter related to migrants from the
non-Anglosphere and those related to migrants from the Anglosphere tend to reveal slightly different
tendencies on how to affect the stability condition of the full agglomeration in the Anglosphere.
For skilled workers whose origin country is in the non-Anglosphere, less frictional migration to the
Anglosphere in terms of skill transference always enhances the stability of an equilibrium of the full

agglomeration in the Anglosphere. By contrast, less frictional migration within the Anglosphere
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and the expansion of the Anglosphere (a larger number of countries where English communication is
sufficiently smooth) do not necessarily enhance the stability of an equilibrium of the full agglomeration
in the Anglosphere. In addition, due to the existence of friction in international skill transference,
dispersed equilibrium, in which all skilled workers reside in their home country and work as domestic
workers, is always stable.

From a viewpoint of social welfare, in the circumstance under an intermediate level of trade free-
ness and sufficiently frictionless skill transference, full agglomeration in the Anglosphere is socially
superior to dispersion. In equilibrium, on the other hand, both distributions, agglomeration in the
Anglosphere and dispersion, can be stable. Then, if the realized skilled distribution is the dispersed
stable equilibrium, it may be desirable to implement a policy to switch from dispersion to agglomera-
tion, for instance, by providing language training for immigrants from the non-Anglosphere to lessen
the language barriers they face and make them to assimilate easier.

Finally, a future extension of this paper is mentioned. In our present model, decision about how
much potential migrants learn English is not considered. However, it may be more appropriate to
consider this point because the extent of skill transferring friction caused by language difference is
affected by an English acquisition level of migrants. Then, potential migrants may make an effort to
acquire English before migration in order to circumvent skill transferring friction at destination. From
this viewpoint, English education can be considered as an investment, so that it may be valuable to
construct a model in which potential migrants endogenously decide whether to learn English or not,
or the effort level they devote for English acquisition before migration. Although this is beyond this

paper, it is worth to go in this direction for the future work.
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Appendix A Long-run trend of immigrant inflows to English-speaking/non-

English-speaking countries

Long-term immigrant inflows to OECD destinations
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Figure 1: Long-run trend of immigrant inflows to the OECD destinations
DEMIG (2015) DEMIG TOTAL, version 1.5. Oxford: International Migration Institute, University of Oxford.
www.migrationdeterminants.eu

Appendix B Skilled migration tendency within/between the Anglo-

sphere and non-Anglosphere

Table 1: Share of skilled migrants to the total migrants to OECD destinations, decomposed accord-
ing to Anglosphere/non-Anglosphere (%)

Year\Origin-Destination ~ “Anglo”-“Anglo” “Non”-“Anglo” “Anglo”-“Non”  “Non”-“Non”
2000 55.7 41.5 35.7 19.3
1990 44.1 37.6 30.9 14.8

“Anglo”=Anglosphere, “Non”=Non-Anglosphere

Figures in the table are shares of “immigrant stock to OECD destinations with college degree whose age of
entry is 2247 to “immigrant stock to OECD destinations whose age of entry is 22+.”

Artuc et al. (2015) https://perso.uclouvain.be/frederic.docquier/oxlight.htm
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Appendix C Sustain condition for Aggga

We show the sustain condition for Aygg4 (15) is reduced to the condition (16) by dividing the discus-
sions into two steps. In the first step, we separately calculate indirect utilities for | = i¢, I € Na\{ic},
and [ € Ny under the skilled distribution Aggga. Then, for each case, we compare the indirect utilities
and obtain a sustain condition, i.e., for language types | = ic, | € Na\{ic}, and | € Ny, we obtain
the condition that residing in country ic bears a higher indirect utility than any other countries.
The second step is to find the strictest sustain condition (least likely to take positive values) among
language types | = ic, | € Na\{ic}, and | € N. Then, extract the strictest case as the final sustain
function for Aggga to be stable. (When the final sustain condition (the strictest condition) is satisfied,
residing in country i¢ bears the highest indirect utility for all skilled workers with any language type.)

Below, a constant 7 is omitted unless necessary.

(i) l=ic

For skilled workers with language type [ = ic, the indirect utility under Aggq4 is

K n(l + V) M A N
o1+ (na— 164+ (n—na)dy e 1+ (ma = DL + (0 — na)0y]
(for i = i) (27a)
p 541(n+v)¢* + (n —2)vg + v p C\sA B N
Viach picic = o T+ (e = )37 + (n = na)oN]o +——n {[1+ (na—1)84 + (n —na)di]¢}

(for i € Na\{ic}) (27b)

p ORI+ v)9? + (n—2)vg + v u A N
T+ (ia— )38 1 (= naol]g T o —1 ML+ (ra =133+ (0 = na)dilo}

(for i € Nn). (27¢)

The condition on whether residing in country i¢ is the best for skilled workers of language type
| = ic € Ny is reduced to a comparison between (27a) and (27b) because by 64 > &4, (27b) is greater

than (27¢). Then, the reduced sustain condition for skilled workers with language type [ = i¢ is

1 — /1 1
AV A=Augga = Vila=Auggai=iciizic = VilA=Augeai=ic.ieNa\{ic} > O- (28)

(i) L € Na\{ic}
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For skilled workers with language type I € Na\{ic}, the indirect utility under Aggg4 is

l
‘/7; ’A:AaggAvleNA\{ic} =

7 §4n(1 +v) m
o1+ (na —?)5£+ (n—na)ol o1 In [1+ (g = 1)84 + (n = na)o4]
(for i = i¢) (29a)
b Par)ten-2wir g ; y
o+ (A= 1ot + (= npojs T 71t F (e =D+ (n = na)3ilo}
(for i =1) (29b)
p 4+ 0)¢* + (n-2ve+v]  p A 4 (s
Tt (s~ 53+ (- mgahle T o1 U+ (= DO+ (n = na)ile

(for i € Na\{ic,1}) (29¢)

[1+ (na—1)64 + (n —na)d}]¢ e {[L+ (na = 153 + (n— )1}

e Ox[(n+v)¢* + (n—2)vg + v p
ol

(for i € Nn). (29d)

By 1 > 64 > 04, (29b)>(29¢)>(29d) always holds. Then, the condition on whether residing in country

ic is the best for skilled workers of language type | € N4\{ic} is reduced to a comparison between

(29a) and (29b), which leads to that the condition for skilled workers with language type | € Na\{ic}

is

AVNA\{iC}IAzAaggA = Vil|A=AaggA,l€./\/'A\{ic},i=ic - ‘/;;l’A:AaggA,leNA\{ic}Fl > 0. (30)

(iii) I € NN

For skilled workers with language type | € Ny, the indirect utility under Aggqa is

l —
Vi |A:AaggA7l€NN -

An(1+v) 1

;1+(nA—1)5ﬁ—|—(n—nA)5iy o—1

In[1+ (na— 1)64 + (n — nA)51]X]

(for i =ic) (31a)

P*(n+v)+o(n—2v+v B, {(L+ (na— 1)64 + (n — nA)5,]X]¢}

o1+ (na— 14+ —na)dYlp  o—1

Q=

(for i =1) (31b)
Nin+v)?+ (n—2w+v]  p 4 N
T (a — 1038 1 (= nolie o =1 P ILF (24 = D3R+ (2 = na)d3]0)
(for i € Na) (31c)
SN[(n+v)¢? + (n — 2)ve + v " ., .
[111 (na—1)64 + (n —na)ol]o + {1+ (na = 1)0% + (n = na)dilo}

(for i € Ny\{1}).  (31d)

By 1 > 6% > 6%, (31b)>(31c)>(31d) always holds, and thus, the condition on whether residing in

country i¢ is the best for skilled workers of language type [ € Ny reduces to a comparison between
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(31a) and (31b). Then, the condition for skilled workers with language type | € Ny is

AVNN ‘A:AaggA = ‘/il’A:AaggAJGNN/L':iC - ‘/vil|A:AaggA7l€NNyi:l > O (32>

In the second step, we compare the above obtained conditions, (28), (30), and (32), and check
which is the strictest condition to satisfy, namely, the final condition for the stability of Aygga is
AVNA\{iC}|A:A AVNN|A:A

min{AVC|a_p, 1 e woon ) > 0. (33)

By comparing (28), (30), and (32) under the assumption on &}, (1), the condition (33) reduces to

AV [yp. >0, (34)

aggA

which is equivalent to the condition in the text, (16).

Appendix D Comparison of the sustain functions, f4 and fx

We show that f4 > fn holds if 5% or 5]‘?, is small. In doing so, we derive the condition in which

fa— fn >0 is guaranteed. By (17) and (20),

gy V0= 20— a1+ 6+ | (406 + (0= 2y = SNl + g+ v
o[l + (na —1)64 + (n - nA)éfX]qﬁ o[l + (ny — 1)6N + (n — nn)o¥]
(4 v)¢* +[(n—2)v — t)lotv  (n+ V)¢ + [(n = 2)v — dyn(l +v)]¢ +v
oll+ (ng — 1)5’4 (n — nA)5 |9 o[l + (ny — 1)5]]\\,7 +(n —nn)oN]
=f1
_ (n+v)¢* +[(n = 2)v — n(1 + v)ox]¢ +v (35)
o[l + (na —1)64 + (n —na)dY|B[1 + (ny — 1)6N + (n — nn)oN]
X | —=(n—nn)of — (ny — 1)6N + (ng — 1)64 + (n —na)d |,
=fo
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where the inequality comes from replacing (5% with (5% in the numerator of the first term'® and using

(5]]\\,[ < 5]X , as well as the denominators are positive. In the following, we first show that fo > 0.

fo> —(n = n3)6 — (nx = DI + (na = 16X +6Y (0~ na)
= (n—1)(6 ~ 53)

> 0,

where the first inequality comes from replacing 5% with 64, replacing 5£ with 6% , and using 5;(‘, > 5%
and (ﬁ > 6, and the second inequality comes from 6% > 5}3. Thus, if fi > 0, then f4 — fyv > 0

holds. Otherwise, f4 — fn can be negative.

Next we derive the condition under which f; > 0 holds for two cases: (i) 0 < 6* = ("_2)3 and

(ii) o8 > o*.

(i) oy < o*
Because fi|g—0 =v >0, filgm1 =n(l+v)(1— §N) > 0, and the coefficient of ¢2, n + v, is positive, if
the axis of symmetry of fi (a quadratic function of ¢) is outside the interval of ¢, then f; > 0 in the

—(n—=2)v+n(1+v)6N
" ;(nf,(,) YN ¢ (0,1), so that

interval ¢ € (0,1). When 6§ < 6* the axis of symmetry of fi, ¢1 =

f1 > 0 always holds.

(i) 6N > o*
In this case, the axis of symmetry ¢; € (0,1), so that f; can take its minimum at ¢ = ¢; € (0,1). If

filg=¢, > 0, then f; > 0 throughout ¢ € (0,1). Otherwise, fi can be negative. Because

filg=¢; >0 —n(1+ 1/)((5%)2 +2(n—2)r(1+ 1/)(5% +v[4—(n—4)] >0,

1

below we investigate f"" and see when it is positive. Specifically, we investigate when the minimum

of fiin is positive. Because fI is a quadratic function of 5% with a negative coefficient of (5% )2, it

(n—2)v
n(l4+v)’

which coincides with 6*. Since the case we consider is 6% > &%, fin

has a maximum at 6% =

'9There are other possibilities of the replacement of 6% with 6%: (a) the replacement of 6% in the first term and 6 in
the second term with 63 ; or (b) the replacement of §N with 6%. Then, by following the same procedure below, we obtain
the condition that (a) if 64 > 0% and 8% > §**, fa — fnv can be negative, and otherwise, f4 — fv > 0 always holds; or
(b) if 8% > 6* and 64 > 6**, fa — fn can be negative, and otherwise, fa — fx > 0 always holds. However, comparing
the obtained conditions reported in Proposition 3.1, (a), and (b), the strictest one is that reported in Proposition 3.1,
which supports the discussions in the inequality replacement in this manner.
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has its maximum at the lower bound, (5% — 0%, and has its minimum at the upper bound, (5% — 5]@
(remember that 0% < §4}), and between the interval of 63 € (6*,54), i is monotonically decreasing,
so that if f{mn\(wﬁ% > 0, f1 > 0 throughout ¢ € (0,1). Otherwise, fi > 0 can be negative in the

interval ¢ € (0,1). By inspecting the condition f{ni“\(;%_wﬁ > 0 given the restriction 64 (> d%) > 6%,

(W@f(rfW = 0**. Then, if

the condition fiin| SN ssh > 0 is equivalent with the condition 61/\‘, <

6N > §* and 5f\‘7 < 6**, then f; > 0 holds.

By summing up the results in (i), if 6% < 6%, then f; > 0, and in (i), if 6% > 6* and d4 < §**, then
f1 > 0, we obtain the following proposition: if (5% > §* and 61‘3 > 0", fa — fn can be negative, and
otherwise, f4 — fn > 0 always holds, which is reported in Proposition 3.1.

Appendix E Impact on f4 given by important parameters

In this appendix, we derive Propositions 3.2-3.5 in order.

Proposition 3.2: f4 and éfX

This is simply obtained from taking the first derivative of f4 with respect to 61]4}7 as

Ofa _ (n+v)(n—na)d*+[n(na — 1)1+ )64 +n[l+ (n—nas— L)v] + 2navle + (n — na)v

= >0
8(5% U[l + (na — 1)(5£ + (n — nA)(SIJX]Q¢
Proposition 3.3: f4 and Jj
By taking the first derivative of f4 with respect to 52‘,
0 -1
Ja _ na (n+v)p> +[(n—2)v —n(l+v)dY]o+v]|. (36)

954 o[l + (na—1)64 + (n—na)dY2¢

=fa1

Because fa1 in (36) is the same as fi in (35) appearing in Appendix D except the replacement of §%
in (35) with 62 in (36), and because other terms in (36) are positive, the discussion for obtaining the
condition f41 > 0 is the same as in Appendix D. Then, by following the discussion done in Appendix

D, we obtain the result on the impact of 5?1 on the sustain function f4 as in Proposition 3.3.

Proposition 3.4: f4 and na
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By taking the first derivative of f4 with respect to n4,

Ofa _ Ut (n+0)6 + [(n— 2w —n(1+oN)o+v | (37
onag  o[l+ (na—1)54 + (n—na)d]2¢ —~ A '

Because, here again, f41 in (37) is the same as f; in (35) appearing in Appendix D except the
replacement of 4% in (35) with 6% in (36), and because other terms in (37) are positive by using the
assumption that 51’2 > 6%, the discussion for obtaining the condition fa; > 0 is the same. Then, by
following the discussion done in Appendix D, we obtain the result on the impact of n4 on the sustain

function f4 as in Proposition 3.4.

Proposition 3.5: f4 and ¢

To obtain Proposition 3.5, we show that (i) fals—o < 0, (ii) fals—1 < 0, and (iii) fa has a unique

B n(1+v)(1-56%)
cr[l—&-(nA—l)(Sﬁ—f—(n—nA)c?g]

maximum in the interval ¢ € (0,1). Because fa|g—0 = —00 and fals—1 = <

0, (i) and (ii) are certified. For (iii), we take the first derivative of f4 with respect to ¢,

fa _ —(c—=1D(n+v)¢?* =1+ (na—1)64 + (n —na)é¥]p+ (o — 1)v
99 o(1=0)[1+ (na —1)04 + (n —na)d}]o

By solving % = 0 for ¢, it is shown that % = 0 has only one root ¢* in the interval ¢ € (0,1),

—o[1+ (na—1)64 + (n —na)d] + \/4(0 —1)2(n+v)v+ 021+ (ng — 1)64 + (n — na)éY 2

= 200 — 1)(n+v) ’

such that % >0 for ¢ < ¢" and % < 0 for ¢ > ¢*, which implies a unique peak of fa at ¢ = ¢* in
the interval ¢ € (0,1).

From the shape of f4 with respect to ¢, if f1'** = fals—g+ > 0, then there exists an interval (¢, ®)
such that f4 > 0 for ¢ € (¢,¢) and fa < 0 for ¢ ¢ (¢, ¢). Also, if f** <0, then f4 <0 throughout

¢ € (0,1). From this observation, we obtain Proposition 3.5.

Appendix F Social welfare comparisons

(I) Comparison among Aggga, Aaggn, and Ag;sp for skilled workers:

From (22), the average indirect utility of skilled workers for the skilled distribution, Aggga, Aqggn, and
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Adisp are?Y

_ L4+v  In[l+ (na—1)64 + (n—na)dy]
V\A:AaggA = { . + p— (38a)
_ 1+v Infl+4 (ny — DN + (n — ny)éd
gy = { T 4 B O ()2 (381)
o oc—1
_ 1+v Injl+(n-1
Viaona, =n{ 1 AL (380
o—1
Lemma 4.1: comparison between Aggg4 and Ag;sp for skilled workers
We show V- Aagga > VA:Aagg ~ to prove Lemma 4.1. Taking the difference,
_ _ w 1+ (na—1)54 + (n —na)d
Vagar — VageN = In . 39
499 “99 o—1 1—|—(nN—1)5%+(n—nN)5]<‘, (39)
Because

14 (ng —1)04 + (n—na)dY — [1+ (ny — 1)6N + (n — ny)o4]
= (na = )34 + (n —na)6} = [(nx — 1N + (n — ny)dy]

> (na =18 + (n = )8 — [(ny — 1)ax + (n —ny)oy]

= (n—1)(6} - %)

> 0,

which implies that the term in In[-] in (39) is greater than 1. By this and (39), Vigga — Vaggn > 0.

(IT) Comparison among Aggga, Aaggn, and Agisp for unskilled workers:
By (24) and that the nominal wage for unskilled workers is one, the average indirect utility of unskilled

workers for the skilled distribution, Aggga, Agggn, and Ag;s, are

_ —1

VHatugga = 1 7 {ln[l + (na = D)3 + (0 —na)s)] + — 1n<z>} (40a)

=L B % N A, , n—1

VA= Aggyn = 1—1—; In[1 + (ny — 1)0y + (n —nn)oy] + - In¢ (40b)

VEacrg, = 1+ —— [l + (n— 1)g]. (40¢)
o—1

20Unless necessary in the discussion, the term 7 is omitted.
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Lemma 4.2: comparison between Aggg4, and Ag;,p for unskilled workers

Proving that Valég 4> Vaf;g n is in the same manner as in the proof of Lemma 4.1, so we omit it.

Proposition 4.2: comparison between Ag.gg4, and Ag;sp for unskilled workers

7L 7L
We show Vi~ Aaisp > Vie Augon below.

n

-1 In¢ —In[l 4 (ny —1)04 + (n—nA)ég]}
o—1 n

leilsp - VangA = a {111[1 + (n - 1)¢] -

i L in — 1+ (na — 152 + (n— na)o%)

V

o {ln[l +(n—1)¢] -

oc—1
_ ln{ 1+ (n—-1)¢ }
o=1" | ¢"" [L+ (n—1)64]

Then, it suffices to show that % > 1 to complete the proof. Rewriting ,ﬁ% >

¢ [1+(n—1)64] ¢ [14(n—1)84]
1,
1 1+ (n—1)¢
A
—-1]. 41
=gl

Because ¢’ is monotonically decreasing with respect to ¢ by taking the first derivative, % =
—1 =
¢

By cﬁ < 1= glmin < gl (41) always holds, which completes the proof.

2n—1 .
n (1—¢) <0, g~ takes its minimum at ¢ = 1, with its minimum value g™ =

gL’q&al =1.

(ITT) Comparison among Aggga, Aaggn, and Ag;ep for the whole society:
Impact of important parameters related to the Anglosphere:

By taking the first derivatives of g with respect to 5ﬁ, 5%, and ng,

dg n(l+v)(ng—1) 50
964 1+ (na—1)64 + (n—na)o
99 _ n(l+v)(n—na) -0
06N 14 (na—1)04 + (n—na)dy
o nnGi-oY)

964 1+ (na—1)64 + (n —na)o
all of which reveal positive impact on the desirability of Aygga over Ay, from the social point of view.

Impact of ¢ :

To obtain Proposition 4.3, we show that (i) g|¢—0 < 0, (ii) g|¢—1 < 0, and (iii) g has a unique maximum

in the interval ¢ € (0,1). Because g|4—0 = —00 and g|s—1 = —n(1+v)In |:1+(nA—1)5£n+(n—nA)511X] <0,
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(i) and (ii) are certified. For (iii), we take the first derivative of g with respect to ¢,

09 __(n-Dl(n+v)s—v]

0p Gl +(n—1)g]

—_ v

By solving % = 0 for ¢, it is shown that g—g = 0 has only one root ¢ = ¢"V* = nap in the interval

¢ € (0,1), such that g—g > 0 for ¢ < ¢"* and % < 0 for ¢ > ¢"*, which implies a unique peak of ¢
at ¢ = ¢"V* in the interval ¢ € (0, 1).

By the shape of g with respect to ¢, if g™ = g[,_,w+ > 0, then there exists an interval @W, o)
such that ¢ > 0 for ¢ € (QW,qZ;W) and g < 0 for ¢ ¢ @W,Q_SW). Also, if g™®* < 0, then g < 0

throughout ¢ € (0,1). This observation yields Proposition 4.3.
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