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Abstract

To investigate questions related to migration and trade, a model of regional

or international development is created by altering Melitz and Ottaviano (2008)

to include a labor market. The model is then applied to analyze poverty traps

and the home market e¤ect. We �nd that in the spatial economics context of

migration but no trade, poverty can persist unless population in one region of

many is pushed past a threshold. Then growth commences. In the context of

trade but no migration, the home market e¤ect holds for a range of parameters,

similar to previous literature. However, unlike previous literature, we �nd that

if populations in the countries are large, the home market e¤ect can be reversed.
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1 Introduction

Can an insu¢ cient labor supply cause a poverty trap?

We build on Ottaviano et al. (2002) and Melitz and Ottaviano (2008). Our

simplest economy comprises one country and involves two sectors, a manufacturing

sector that produces a di¤erentiated product under monopolistic competition, and a

traditional sector that produces under constant returns to scale and perfect competi-

tion. Our twist on Melitz and Ottaviano (2008) is that we introduce a simple labor

market clearing condition, absent there, to close the model. Surprisingly, this twist

yields equilibrium behavior, including �rm selection, that is di¤erent from and more

complex than the earlier models even when there is only one location.

The model is then extended to multiple locations in order to examine the following

applications.

We address the issue of poverty traps in a version of this model where workers can

migrate into a city from the hinterlands or other cities if it increases their utility. In

contrast, most models of poverty traps, as surveyed in Azariadis (1996) for example,

are based on aspatial models of growth.

We �nd that if the population is small, there is an equilibrium with an active

traditional sector but no manufacturing sector. Utility of consumers is relatively

small. But if labor supply is pushed upward past a threshold, for example by sub-

sidizing in-migration, utility in the region increases and more workers migrate into

it. The manufacturing sector initiates production and growth. With an even larger

population, wage increases and the traditional sector ceases production, so there is a

big manufacturing sector in the city but no traditional sector. Eventually, wage is

reduced to its original level, and traditional production appears in conjunction with

manufacturing. Above the lowest population threshold, indirect utility is monoton-

ically increasing in population, which is the same as labor supply. So workers will

continually migrate into the region once population is pushed past the lowest thresh-

old. (In contrast, Melitz and Ottaviano (2008) only consider the case where the

traditional good and the manufactured good are always produced in the equilibrium

of their basic model.)

This represents a poverty trap in the following sense. Intervention by an entity

such as a government is necessary to improve welfare if the agents are myopic in that
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they take the utility level in a region as given. If they are forward looking, they

will not know which region or regions will have expanding population, so they will

wait to migrate and the economy will experience a hold up problem. Either way, a

region can become caught in a low utility poverty trap that can be avoided only by

encouraging immigration past a threshold.

Next we turn to the home market e¤ect (HME) for two countries in our context.

The HME states in our model that the larger country should have a larger ratio of

goods or �rms to population. The model has two countries where trade but no

migration is possible. We �nd that the HME holds for some parameter values where

the populations in the two countries are relatively balanced, whereas it does not hold

for parameter values where the populations are unbalanced. This is di¤erent from

standard models of trade with increasing returns and trade cost, such as Krugman

(1980), where the HME always holds. And as detailed in Medin (2017, p. 304), �The

empirical evidence of the HME is also ambiguous.�

There is nothing wrong with Melitz and Ottaviano (2008) given their assumptions.

But it�s natural to ask what the results look like when an explicit labor market is

added and the assumptions are weakened. Equilibrium behavior is more complex.

Finally, in this entire class of models (including ours), notice that it is possible to

reinterpret the traditional sector as a service sector with a homogeneous good and a

constant returns to scale production technology, provided that it is not traded.

The outline of the remainder of the paper is as follows. In Section 2 we provide

our basic model, altering the Melitz and Ottaviano (2008) model to account for a

labor market. In Section 3 we provide our applications to poverty traps and the

HME. Each requires that we modify our basic model slightly. Section 4 gives our

conclusions and suggestions for future research. Appendix A contains a discussion of

our basic model with no endowment of homogeneous traditional good. Appendices

B and C contain comparative statics of interest beyond those derived in the main

text. Appendix D contains the proof of a proposition. Appendix E contains a proof

that HME always holds for an alternate de�nition of the HME.
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2 The Closed Economy Model

2.1 Melitz and Ottaviano (2008)

We build on Melitz and Ottaviano (2008). The economy comprises one country and

involves two sectors. The mass of consumers (or workers) is L. Each worker supplies

exactly one unit of labor.

The preferences of a typical consumer are represented by the following utility

function:

U = q0 + �

Z N

0

qi di�



2

Z N

0

(qi)
2 di� �

2

�Z N

0

qi di

�2
; (1)

where q0 is the consumption of the homogeneous traditional good, qi is the consump-

tion of a di¤erentiated manufacturing good of variety i, N is the mass of varieties,

whereas � > 0, 
 > 0, and � > 0 are �xed utility parameters.1 Each individual

maximizes her utility subject to the budget constraint:

q0 +

Z N

0

piqi di = bq0 + w; (2)

where pi represents the price of the di¤erentiated manufactured good i, w is the wage

of a consumer, and bq0 is an endowment of the homogeneous traditional good, which
is chosen as the numéraire. The endowment is supposed to be su¢ ciently large so

that the equilibrium consumption of the numéraire is positive for each worker. The

purpose of this assumption is to avoid corner solutions to the consumer optimization

problem, and will be relaxed in Appendix A.

The �rst-order condition to maximize individual utility subject to the budget

yields market demand for each variety i of a manufactured good:

qiL =
�L


 + �N
� L


pi +

�NLp


 (
 + �N)
; (3)

where

p � 1

N

Z
i2
�

pi di

is the average price and 
� is the set of varieties with nonnegative demand qi � 0.
1We cannot obtain analytical results if we alter the utility function, for example to a Stone-Geary

subutility.
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Variety i has nonnegative demand if and only if qi � 0 in (3), or

pi �
�
 + �Np


 + �N
� pmax (4)

holds. Because product di¤erentiation ensures a one-to-one relation between �rms

and varieties, the mass of �rms and varieties is the same and is endogenously de-

termined in equilibrium by free entry and exit of �rms. Due to ex-post symmetry

between varieties, we drop subscript i hereafter.

Turning next to the production side of the model, �rms in the numéraire or tra-

ditional sector produce a homogenous traditional good using labor under perfect

competition and constant returns to scale. Units are chosen such that one unit of

output requires one unit of labor. Assuming costless trade of the homogeneous tra-

ditional good, the equilibrium wage of workers is equal to 1. However, for later use

we will retain notation w as the wage paid in the manufacturing sector, for example

when traditional good is not produced.

A monopolistically competitive �rm produces one variety of the di¤erentiated

good under a technology that requires a �xed cost followed by constant returns to

scale. The production technology of any variety requires labor input c per unit and

�xed labor input fE following Krugman (1980). Each �rm, after payment of their

entry cost, draws their unit labor requirement c from a Pareto distribution

G(c; k) =

�
c

cM

�k
with support [0; cM ], where k > 1 is an exogenous parameter and 1=cM is the lower

productivity bound. Firms that cannot cover their marginal cost exit, whereas all

other �rms survive.

Let cD represent the (endogenous) unit labor requirement of the type of �rm that

is indi¤erent between exiting and staying in the industry, namely the type of �rm

that earns exactly zero pro�t. All �rms who draw a higher unit labor requirement

exit. Calculation of equilibrium proceeds exactly as in Melitz and Ottaviano (2008).

The total operating pro�t of a �rm is given by

�(N; c) = (p(c)� wc) q(c); (5)

where q(c) = qiL is determined by (3).
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The equilibrium operating pro�t of a �rm with unit labor requirement c is

�(c) =
w2L

4

(cD � c)2 : (6)

The variables whose equilibrium values are most important to us are cD and N :

c�D =

�

�

wL

� 1
k+2

; (7)

N� =
2 (k + 1) 


�

�� wc�D
wc�D

; (8)

where � � 2 (k + 1) (k + 2) ckMfE. Then, the indirect utility of a consumer is com-

puted as

U� = bq0 + w + 1

2�
(�� wc�D)

�
�� k + 1

k + 2
wc�D

�
: (9)

Since free entry is assumed, in equilibrium the �rms must have zero expected

pro�t. This condition is Z cD

0

�(c) dG(c) = wfE: (10)

Melitz and Ottaviano (2008) assume cM > c�Djw=1 =
p
2(k + 1)(k + 2)
fE=wL, or

L > Lmin �

�

ck+2M

: (11)

So far, the derivations parallel those in Melitz and Ottaviano (2008).

2.2 Introduction of the Labor Market Clearing Condition

Melitz and Ottaviano (2008) use a �xed wage and thus, at least implicitly, a supply

of labor that is in�nitely elastic.

Plugging (7) into (8), the equilibrium number of �rms is

N� =
2
 (k + 1)

�

"
�

w

�
wL


�

� 1
k+2

� 1
#

(12)

if L > L0 � 
�=�k+2. Otherwise, only the traditional good is produced in the

economy. Whereas the equilibrium number of active �rms is N�, the equilibrium

number of entrants is given by N�
E = N�=G(c�D). This di¤ers from the number of

active �rms because some �rms enter and then �nd that their draw of unit labor
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requirement is too high to produce. We assume that L0 > Lmin, which is equivalent

to � < cM . Then, only the traditional good is produced when Lmin < L < L0.

Using (12) and (7), the aggregate demand for the labor in the manufacturing

sector is computed as

Lm � N�
E

Z c�D

0

cq(c) dG(c) +N�
EfE =

(w + k)L
�

�
wL

� 1
k+2

h
�� w

�

�
wL

� 1
k+2

i
(k + 2) �

; (13)

which is positive if L > L0, i.e., both Lm and N� are positive if L > L0.

When both traditional and manufactured goods are produced, the equilibrium

wage is equal to 1. Since L is the total supply of labor in the economy, the equilibrium

number of traditional workers is given by

La(L)jw=1 � L� Lm

if it is positive. This condition does not appear in Melitz and Ottaviano (2008).

Thus, we will be quite explicit below when we use it.

Solving La(L)jw=1 = 0 yields two solutions

L1 =

"
(k + 1)��

p
(k + 1) [(k + 1)�2 � 4(k + 2)�]
2 (k + 2) �

#k+2

�;

L2 =

"
(k + 1)�+

p
(k + 1) [(k + 1)�2 � 4(k + 2)�]
2 (k + 2) �

#k+2

�;

which are real if � � � � 2
p
(k + 2) �= (k + 1). The traditional good is not produced

in equilibrium if and only if La(L)jw=1 � 0, which holds if and only if L 2 [L1; L2]
and � � �. Otherwise, the traditional good is produced.2 From (12), manufactured

goods are produced in equilibrium if and only if L > L0. Hence, we have the following

proposition concerning a comparative static in L. At this point, it is exogenous, but it

will be endogenous later. For the purpose of comparing the following Proposition with

Melitz and Ottaviano (2008), both traditional and manufactured goods are always

produced in that model.

Proposition 1 If � > �, then there are 0 < L0 < L1 < L2 such that:
2The traditional good is always produced in Melitz and Ottaviano (2008) because they assume

� < �.
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(i) only the traditional good is produced for L � L0;
(ii) both the traditional and manufactured goods are produced for L0 < L < L1;

(iii) only the manufactured goods are produced for L1 � L � L2;
(iv) both the traditional and manufactured goods are produced for L > L2.

If � � �, then there is L0 such that:
(i) only the traditional good is produced for L � L0;
(ii) both the traditional and manufactured goods are produced for L > L0.

Remark 2 We interpret this result as follows. If the marginal utility of manufac-

tured goods is su¢ ciently high, then there are 4 phases of production as labor supply

increases upward from zero. First, only the traditional good is produced, then both

types of goods are produced, followed by only manufactured goods, and �nally, both

goods. The transition between the last two phases is driven by keener competition in

the manufacturing sector, which leads to reappearance of the traditional sector.3 We

may say that the increasing share of manufacturing labor in phase (ii) is industrial-

ization, whereas the decreasing share in phase (iv) is deindustrialization. If marginal

utility of manufactured goods is low, then there are only two phases as labor supply

increases. First, only traditional good is produced, then both goods are produced.

Remark 3 In contrast with Melitz and Ottaviano (2008), the introduction of a labor

market makes a di¤erence in results (iii) and (iv) of Proposition 1. For result (iv), in

contrast with Melitz and Ottaviano (2008), labor supply is not in�nitely elastic here.

Consequently, as seen in Figure 1, in phase (iv) the growth rate of labor use in the

traditional sector is faster than that in manufacturing. Such deindustrialization is

not found in Melitz and Ottaviano (2008).

Therefore, the equilibrium use of manufacturing labor is given by

L�m =

8>><>>:
0 for L � L0
Lm for L0 < L < L1 or L > L2
L for L1 � L � L2:

3That is, as L gets large, the cut-o¤ c�D goes down, which decreases the pro�t of each manufac-

turing �rm, and thus decreases the manufacturing wage, so that the traditional sector reappears for

su¢ ciently large L.
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When we analyze equilibrium in applications, we will have to consider the case

L 2 [L1; L2], which occurs when the homogeneous or traditional good, typically agri-
culture, is not produced due to various endogenous factors, such as a high wage in

the manufacturing sector. In this case, the demand system is slightly di¤erent from

the one in previous literature.

When the traditional good is not produced in equilibrium, wage w is no longer

equal to 1 and there is an additional equilibrium condition, L = Lm, that determines

equilibrium w�(> 1). The equilibrium c�D and N
� for L 2 [L1; L2] are obtained by

substituting w� into (7) and (12), respectively.

No production of the traditional good can happen in the single country case when

utility is quasi-linear with a su¢ ciently large initial endowment of the traditional

good. This does not happen in a single country model if the upper-tier utility is

Cobb-Douglas, as in the Dixit-Stiglitz-Krugman model. In this case, the traditional

good is always demanded and produced.4

When the price of each variety decreases as the mass of �rms increases, that is

called a pro-competitive e¤ect. Our quasi-linear utility function has a procompetitive

e¤ect, but no income e¤ect, whereas Cobb-Douglas utility has an income e¤ect, but

no pro-competitive e¤ect. Therefore, the presence or absence of these e¤ects are not

a necessary condition for no traditional good production in a multi-country economy.

Comparative statics

Following the tradition of growth theory, we examine comparative statics with

respect to an exogenous change in population L. We also consider comparative statics

with respect to an exogenous change in manufacturing productivity; see Appendix B.

We can show that

@c�D
@L

< 0,
@N

@L

�
> 0,

@L�m
@L

> 0,
@U�

@L
= 0 for L < L0,

@U�

@L
> 0 for L � L0

(14)

The average operating pro�t � �
R c�D
0
�(c) dG(c)=

R c�D
0
dG(c) increases with L.

4Nevertheless, no traditional good production can happen even if the upper-tier utility is Cobb-

Douglas if there are multiple countries with trade as in Section 3.2 below. This happens because

some countries can import the traditional good rather than produce it. See Appendix 1 of Behrens

et al. (2009) for the no-traditional�good-production condition using the Dixit-Stiglitz-Krugman

model with homogeneous �rms.
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On the interval [L1; L2], equilibrium w� as a function of L has an inverted U-shape.

This is shown as follows.

Let w = !(L) be the implicit function de�ned by the equation La(L) = 0.5 We

know that w = !(L1) = !(L2) = 1 and that there are at most two solutions L of

La(L) = 0, given w. This implies that w = !(L) is either U-shaped or inverted U-

shaped on the interval [L1; L2]. Since manufacturing labor demand Lm is higher than

labor supply L when w = 1, w > 1 holds on the interval [L1; L2]. Thus, w = !(L)

has an inverted U-shape.

Solving equation (12) for w yields

w =

�
2 (k + 1)�


�N� + 2 (k + 1) 


� k+2
k
�
L


�

� 1
k

;

and thus,
dw

dL
=
@w

@L
+

+
@w

@N�
�

@N�

@L
+

:

Therefore, the sign of dw=dL depends on the two terms on the right hand side. The

�rst term is the size e¤ect. Keeping N� constant, a larger market size L leads to

higher pro�ts and a higher wage. The second term is a pro-competitive e¤ect. A

larger market size intensi�es competition and reduces pro�ts and the wage. As L

increases, the former e¤ect dominates the latter in the initial phase of [L1; L2] so that

@w=@L is positive, whereas the opposite is true in the later phase of [L1; L2].

The excess demand for manufacturing labor is given by �La(L). The inverted

U-shaped relationship implies that as L gets larger, the excess demand �La(L) at
w = 1 initially increases and raises the wage w. In contrast, as L gets even larger,

excess demand decreases and lowers the wage.

The intuition for the comparative static of wage on labor or population is as

follows. The exogenous labor supply can be represented by a vertical supply curve.

As L increases, the supply curve shifts to the right. Demand for labor by the

manufacturing sector is given by a downward sloping derived demand curve. As L

increases, it shifts to the right. Whether wage increases or decreases with L depends

on how fast demand shifts to the right relative to supply. At levels of population just

5From equation (13), @Lm
@w = � L

w�

�
�
�
1
Lw�

� 1
k+2 + kw

�
1
Lw�

� 2
k+2

�
k+1
(k+2)2

< 0, so the implicit

function theorem yields that ! exists.
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over L1, demand shifts to the right faster than the supply curve, so wage increases.

At levels of population just below L2, supply shifts faster than demand, so wage

decreases with L.

Appendix C examines the comparative static of scale elasticities with respect to

L, as suggested by a referee.

2.3 Numerical Simulations

Here we present numerical simulations of the model detailed in this section.

Set � = 2:38, fE = 
 = � = 1, k = 2, and cM = 3. In this case, the calculated

values of the thresholds are: Lmin = 2:67, L0 = 6:73, L1 = 45, L2 = 326, and

� = 2:31. Since � < � < cM is satis�ed, the �rst case in Proposition 1 applies, so

both phase (i) L 2 (Lmin; L0) and (iii) L 2 (L1; L2) appear.
We put labor usage L on the horizontal axis in Figure 1, and suppose that we

increase L monotonically from 0. As L increases beyond L0, both N� and U� con-

tinuously increase whereas c�D decreases regardless of whether the traditional good is

produced or not. The manufacturing wage w� is equal to 1 for L 2 (0; L1][ [L2;1),
whereas it is larger than 1 and inverted U-shaped for L 2 (L1; L2). For L < L0, only
the traditional good is produced, whereas wage and utility are constant. Beginning

at L0, the manufacturing sector initiates production. Then, at L1, traditional good

production ceases and wage rises. Eventually, wages reach a maximum and begin to

decline. At L2, wage returns to its original level, and traditional good production is

re-initiated, joining manufacturing. Throughout, utility is (weakly) increasing in L.

3 Applications

3.1 Poverty Traps

Until this point, we have taken L to be an exogenous parameter. Next we consider

the case of many regions where L is endogenously determined by the utility level

available to consumers in the region, who are free to migrate to the region that
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o¤ers the highest utility level to them.6 It is typical in this variety of model to

limit migration at a given time to be proportional to the utility di¤erences between

regions; see for example Krugman (1991b), Fukao and Bénabou (1993) and Forslid

and Ottaviano (2003). There is no trade.

Consider a countable in�nity r = 1; :::;1 of distinct regions.7 Time is continuous

and indexed by t 2 [0;1). The population in region r at time t is denoted L(r; t),

so L : N � [0;1) ! R+, where N is the set of natural numbers. From (9) and (7),

indirect utility for location r at time t is given by

U(L(r; t)) = bq0 + w + 1

2�

"
�� w

�

�

wL(r; t)

� 1
k+2

#"
�� k + 1

k + 2
w

�

�

wL(r; t)

� 1
k+2

#

=

8>>>>>><>>>>>>:

bq0 + 1 + 1
2�

�
��

�

�
L(r;t)

� 1
k+2

� �
�� k+1

k+2

�

�
L(r;t)

� 1
k+2

�
for L(r; t) =2 [L1; L2]

bq0 + !(L(r; t)) + 1
2�

�
�� !(L(r; t))

�

�

!(L(r;t))L(r;t)

� 1
k+2

�
�
�
�� k+1

k+2
!(L(r; t))

�

�

!(L(r;t))L(r;t)

� 1
k+2

�
for L(r; t) 2 [L1; L2]

The parameter � � 0 is the speed of population adjustment across regions. When

� = 0, the population is immobile. When � =1, there is free mobility and population
adjustment is immediate.

_L(r; t) � dL(r; t)

dt
(15)

=
X
r0 6=r

1

2jr0�rj
� � [U(L(r; t))� U(L(r0; t))] �min

�
1;
L(r; t)� Lmin
L0 � Lmin

;
L(r0; t)� Lmin
L0 � Lmin

�
The expression is normalized by 1

2jr0�rj
to keep migration �nite.8 The last expres-

sion ensures that population in a region is never below Lmin.

Fixing fL(r; 0)g1r=1 where L(r; 0) > Lmin for each r and supr=1;2;::: L(r; 0) < 1,9

a migration equilibrium is a population vector pro�le fL(r; t)g1r=1 such that L(r; t) =
L(r; 0) +

R t
0
_L(r; t0)dt0 for r = 1; 2; ::: and t � 0.

6As is common in the urban economics literature, a small, open city or open region model can

be used here as well; see Fujita (1989), chapter 3.3.
7Of course, we could limit the number of regions to be �nite, but that would impose an arbitrary

limit on the number of workers.
8One way to think about this is as follows. Regions are located geographically on the real line

according to r. People are more likely to move to or from closer regions.
9This last condition is stronger than necessary.
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From this de�nition, for a given initial state fL(r; 0)g1r=1, from Deimling (1977,

Corollary 6.2), migration equilibrium exists and is unique for every closed, �nite time

interval provided that � <1.

Proposition 4 10Consider the case � > �.

(i) Consider the case where all regions have the same low population, Lmin <

L(r; 0) = L � L0. Then it is a traditional good economy. The migration equilibrium
is the (initial) steady state Lmin < L(r; t) = L � L0.
(ii) Consider the case 1 > � > 0 where all regions but one have the same low

population, Lmin < L(r; 0) = L � L0 for r > 1, but L(1; 0) > L0. Then population

and utility in region 1 rise monotonically with time and the economy in region 1

goes through the phases described in Proposition 1 (ii) - (iv), depending on L(1; 0).11

Utility is constant over time for consumers living in all regions r > 1. If � = 1,
then all population moves to region 1 immediately and phase (iv) persists forever with

L(1; t) =1 and L(r; t) = Lmin for r > 1. If � = 0, the initial population distribution

over all time is the migration equilibrium. Indirect utility in each region is constant.

Remark 5 We interpret this result as follows. Consider �rst the situation where

all regions have the same population Lmin < L � L0. Then it is a traditional good

economy. Indirect utility as a function of population is the same for all population

levels below L0. To obtain higher utility, any given region (in this case region 1)

must be pushed past the L0 population threshold by encouraging immigration. This

could be achieved by subsidizing immigration (at time t = 0) into the region from the

others. Alternatively, a country can escape a poverty trap if L > L0 � �=�k+2 =

2 (k + 1) (k + 2) ckMfE=�
k+2, or fE < �k+2L=

�
2 (k + 1) (k + 2) ckM

�
. This is possible

if a country lowers the �xed cost fE required for entry below �k+2L=
�
2 (k + 1) (k + 2) ckM

�
,

thus reducing L0. Once population size L0 is passed, utility is higher in the target

region, and utility is strictly increasing in L. Then population and utility growth are

self-sustaining for this region, and manufacturing is initiated. Thus, the poverty trap

is a result of paucity of population in regions or cities.

10Given the structure of migration equilibrium and Proposition 1, the proof of this proposition is

rather obvious.
11For example, if L(1; 0) > L1, then phase (ii) is skipped.
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To this point, we have treated locations as symmetric. A reviewer has pointed

out that some locations might be more desirable than others from the standpoint of

a consumer/worker, for example due to the weather, and thus it would be useful to

treat locations asymmetrically. It is easy to modify the model to account for this

extension. We take s(r) (r = 1; 2; :::) to be the desirability of location r in utils, and

additive in utility. We assume that s(r) is bounded. Then we can modify equation

(15) as follows

_L(r; t) � dL(r; t)

dt

=
X
r0 6=r

1

2jr0�rj
� � [U(L(r; t)) + s(r)� U(L(r0; t))� s(r0)] �min

�
1;
L(r; t)� Lmin
L0 � Lmin

;
L(r0; t)� Lmin
L0 � Lmin

�
If a location r achieves supr0 s(r

0), then it can play the role of region 1 in the propo-

sition just above. People will migrate to it in all phases.

The preceding discussion presumes that consumers are myopic, in that they mi-

grate to where utility is highest, without foresight. This is common in the urban

economics literature, for example Krugman (1991a). We can account for foresight

as follows. Informally, if consumers cannot predict which region will grow, they

will wait until they observe growth empirically before moving or, alternatively, they

wait for the government to choose the region that will be subsidized. So without an

explicit government policy, they will wait until other consumers select a region and

migrate. Thus, there can be a bad equilibrium where every consumer is waiting for

others to migrate.

Without myopia, there are many self-ful�lling dynamic equilibria in this model.

For example, a set of consumers could expect that they will all move to one target

region at time 10. They are in a bad allocation for times below 10 where population in

each region is too small to initiate manufacturing. Then that expectation is ful�lled,

the consumers move to the target region at time 10, and growth begins in the target

region. This kind of self-ful�lling equilibrium is examined in detail in Berliant and

Wang (2008) in the context of city subcenter formation rather than regional growth.

Myopia or uncertainty can exclude these rather arbitrary equilibria.
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3.2 The Home Market E¤ect

3.2.1 The General Case

Next we consider a model of trade, where consumers are completely immobile in the

context of two regions or countries. In this subsection, the thresholds will di¤er from

those discussed previously.

The countries will be denoted by l and h. Their respective populations are Ll

(l = 1; 2), assumed to be �xed in this subsection. The barriers to imports will be

denoted by � > 1, where 1 unit of a commodity arrives at its destination when �

units are shipped.

Repeating the previous calculations for this slightly modi�ed model, the upper

cut-o¤ of unit labor requirement for �rms that will produce di¤erentiated good for

the domestic market in country l at equilibrium is

clD =

8<:2
��
kwh

h
2wh

�
wl� k � wh

�
� k2

�
wl � wh

�2 � k �wl � wh� �wl � 3wh�i
Ll
h
4 (� 2k � 1) (wlwh)2 � k (k + 1)2 (k + 2) (wl � wh)4

i
9=;

1
k+2

and that for the export market is chX = c
l
D=� for h; l = 1; 2 and l 6= h. The number of

�rms or varieties active in country l is

N l =
2 (k + 1) 


h�
chD
�k+1 �

�� wlclD
� ��

� 2k � 1
�
wh + k

�
wl � wh

��
�
�
kclD

�k+1 �
�� whchD

� �
wl � wh

�i
�clD

�
chD
�k+1 h

(� 2k � 1)wlwh + k (k + 1) (wl � wh)2
i

The �rst threshold, de�ned in Section 2 by cM > clD
��
wl=wh=1

, is the minimum popu-

lation considered given by L > Lmin =

�

ck+2M (1+��k)
. The second threshold, de�ned in

Section 2 by N l
��
wl=wh=1

> 0, is the lowest population where manufacturing occurs

with trade given by L0 =

�

�k+2(1+��k)
. Since we are assuming � < cM , L0 > Lmin

holds.

Turn next to the other thresholds de�ning where only manufacturing is active.

Unlike Lmin and L0, they will be functions of the (�xed) population in the other

country and given by F l
�
Ll; Lh

�
� Ll � Llm

��
wl=wh=1

in the current context with
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trade. De�ne the equilibrium use of manufacturing labor in country l as:

Llm � N�
E

 Z clD

0

cqlLl dG(c) +

Z clX

0

cqhLh dG(c) + fE

!

=

h
N l
�
�chD

�k �Nh
�
clD
�ki h

kLl� k+1
�
clD
�k+2

+ kLh
�
�chD

�k+2
+ � k+1
�

i
2 (k + 1) (k + 2) 
� (� 2k � 1)

�
clDc

h
D

�k :

Then, wl = 1 if F l
�
Ll; Lh

�
� 0 and wl > 1 if F l

�
Ll; Lh

�
< 0. The same can be said

by exchanging l and h.

Solving F l
�
Ll; Ll

�
= 0 for Ll yields the analogs of L1 and L2. The solutions are

real if � < �2, where

�2 � 2

s
(k + 2) �� (� k + 1)

k + � + (k + 1) � k+1
; (16)

which is the analog of � in Proposition 1.

Furthermore, there is another threshold. Since Ll = L0 is equivalent to � =

clD
��
wl=wh=1

, plugging it into F h
�
L0; L

h
���
wl=wh=1

; di¤erentiating it by Lh, and solving

it for Lh, we have

Lh =

�
2

�

�k+2

�� k

� k + 1
:

Then, we can show that

F h

 
L0;

�
2

�

�k+2

�� k

� k + 1

!�����
wl=wh=1

R 0 , � R �1;

�1 � 2

s
(k + 2) �� (� k � ��k)
k + � + (k + 1) � k+1

: (17)

This implies that if � < �1, then F h
�
Ll; Lh

�
= 0 and Ll = L0 do not intersect.

Since �1 < �2, we have established the following.

(a) If � < �1, then both F l and F h are positive in any domain
�
Ll; Lh

�
, so that

there is no phase (iii) in both countries;

(b) If �1 < � < �2, then either F l or F h is negative in some domains, where phase

(iii) appears in a country;

(c) If � > �2, then both F l and F h are negative in some domain, where phase

(iii) appears in both countries.
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Thus, � < �1 is the necessary and su¢ cient condition for traditional production for

any population
�
Ll; Lh

�
, i.e., there is no phase (iii) in both countries.

Cases (a), (b) and (c) are illustrated in Figures 2, 3, and 4, respectively, where

the Roman numerals indicate phases. For example, domain (i, ii) means fLmin <
Ll � L0 \ L0 < Lh < L1g, so that only the traditional good is produced in country
l, while both traditional and manufactured goods are produced in country h. In the

following, we focus on the HME analytically in case (a), whereas we analyze cases (b)

and (c) numerically.

According to Crozet and Trionfetti (2008) and Behrens et al. (2009), the HME in

this model holds if and only if:

Ll < Lh implies
N l

Ll
<
Nh

Lh
: (18)

In words, the larger country has a larger ratio of �rms to population.

There is another de�nition of the HME:

Ll < Lh implies X l < Xh (19)

used by Krugman (1980) and Costinot et al. (2019), whereX l =
R clX
0
ph(c)qh(c)Lh dG(c)

is the total export from countries l to h. In words, the larger country has positive

net exports.

3.2.2 When � � �1

In case (a), the traditional good is always produced so that wl = wh = 1. There are

four domains (i, i), (i, ii), (ii, i), and (ii, ii) on the
�
Ll; Lh

�
-coordinates.

Setting wl = wh = 1 and solving N l = 0 yields

L0 �

�

�k+2 (1 + ��k)
;

when manufacturing initiates in the case of two countries with trade.

De�ne

H
�
Ll; Lh

�
�

24 1

LlLh
� �

�
1� ��k

�

� 1
k+1
�
Ll
�� k+1

k+2 �
�
Lh
�� k+1

k+2

Ll � Lh

35 (20)

LHME �
�
k + 2

k + 1

�k+2

�

�k+2 (1 + ��k)
> L0:
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As shown by Lemma 7 in Appendix D, the curve H
�
Ll; Lh

�
= 0 is negatively sloped,

passes through (LHME; LHME), and does not intersect the line N l = 0. Then, the

following can be proved. The proof is contained in Appendix D.

Proposition 6 When Ll > L0, Lh > L0, and � � �1, the HME (18) holds for small
population H

�
Ll; Lh

�
< 0, but not for large population H

�
Ll; Lh

�
> 0.

In Figure 2, N l=Ll = Nh=Lh is depicted by the purple curve H
�
Ll; Lh

�
= 0 and

purple line Lh = Ll. Proposition 6 states that the HME (18) holds in the south-

west domain of the purple curve (DHME), whereas the reverse HME (18) holds in the

northeast domain of the purple curve (DRHME). Such a reverse HME occurs for large

population size because the aggregate marginal productivity in the manufacturing

sector is positive, but decreases as population rises. This implies that as the popu-

lation increases, the scale economy is positive, but is steadily decreasing. It should

be noted that such a reverse HME never occurs in the Krugman (1980) model, where

the upper-tier utility is Cobb-Douglas and the lower-tier is CES.

Concerning the second de�nition of the HME given by (19), we show in Appendix

E that it always holds, unlike the �rst de�nition of the HME given by (18). That

is, net exports are always positive for the larger country. Nevertheless, the two

de�nitions of the HME coincide in the Krugman (1980) model.

Concerning the utility di¤erential, we can show that the utility is always higher in

the larger country. This implies that full agglomeration is a stable spatial equilibrium

in the presence of migration, which is in accord with Proposition 4 in Section 3.1.

Finally, the HME holds for L < LHME in the vicinity of Lh = Ll. This is true for

large � (high transport costs) and large 
 (more di¤erentiated products), which agree

with the empirical �ndings by industry of Hanson and Xiang (2004).

3.2.3 When � > �1

In cases (b) and (c), F l < 0 (resp., F h < 0) holds in some domains, where the

traditional good is not produced in country l (resp., h) so that wl > 1 (resp., wh > 1).

Figures 3 and 4 illustrate case (b) �1 < � < �2 and case (c) � > �2. We

conducted numerical simulations and found that Proposition 6 is true for all domains,

thus con�rming validity of the proposition.

18



In the domain of (i, iii) in Figure 3, country l in phase (i) produces the traditional

good only, whereas country h in phase (iii) produces the manufactured good only.

This is the so-called interindustry trade, which is in contrast to the intraindustry

trade in most of the other domains.

In the domain of (ii, iii) in Figures 3 and 4, country l is in phase (ii) and country

h is in phase (iii), so that wl = 1 and wh is a solution of Ll � Llm
��
w1=1

= 0. Because

country h does not produce the traditional good, country h, in net, exports the

manufactured good to country l. Nevertheless, the reverse HME N l=Ll > Nh=Lh

holds, whereasN l
E=L

l < Nh
E=L

h holds. This means that although the larger country h

attracts a more than proportionate number of entrants, N l
E, a less than proportionate

number of �rms, Nh, remains in the market. In fact, the share of remaining �rms

in country h is smaller G
�
clD
�
> G

�
chD
�
because competition is keener in the larger

market.

4 Conclusions

We have reexamined a standard model of monopolistic competition in the frameworks

of regional economics and international trade, introducing a simple labor market. In

Proposition 1 (iii), we show that when the manufacturing demand for labor exceeds

the inelastic supply of labor, the traditional good is not produced . In the context

of regional economics, namely of free migration but no trade, complex behavior in

the form of a poverty trap is a result (Proposition 4), and policies that encourage

immigration can overcome the trap. In the context of international trade, namely

of costly trade but no migration, the HME can disappear if populations are large

(Proposition 6).

Future work should consider both costly trade and migration in the same model,

as well as normative questions such as optimal trade and migration policy. Moreover,

dynamic versions of the model with capital accumulation and endogenous technolog-

ical progress should be examined.
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5 Appendix A: The Model with No Endowment

of Traditional Good

In this appendix, we examine our model with no endowment of the traditional com-

modity, as in Arkolakis (2008) and Demidova (2017). The purpose is twofold. First,

it seems like a reasonable assumption relative to the real world. Second, we wonder

how robust the model is to such a small alteration.

Assume that, unlike Melitz and Ottaviano (2008), bq0 = 0. That is, the preferences
of a typical consumer are represented by (1), but the budget constraint (2) is replaced

with

q0 +

Z N

0

piqi di = w +
NE � �
L

; (21)

where � is the average pro�t of a �rm and NE is the number of �rms that enter, i.e.

pay the �xed cost. As is apparent, we assume that consumers in the one country

are endowed with equal pro�t shares in the �rms.12 The �rms with c 2 [cD; cM ]
earn negative pro�t after sinking the �xed cost and exiting. Hence the free entry

condition (10) and the law of large numbers implies that � = 0.

The free entry condition is rewritten asZ cD

0

p(c)q(c) dG(c)� w
Z cD

0

cq(c) dG(c) = wfE: (22)

Using the budget constraint q0+
R N
0
piqi di = w, the total demand for the traditional

good is given by

Qdemand0 = q0L =

�
w �

Z N

0

piqi di

�
L: (23)

The total supply of traditional good is given by

Qsupply0 = L� Ldemand = L�N
�R cD

0
cq(c) dG(c)

G(cD)

�
�NEfE:

Using (22), this is rewritten as

Qsupply0 = L� N
w

R cD
0
p(c)q(c) dG(c)

G(cD)
: (24)

12This is actually irrelevant, since we prove in the next few lines that � = 0.
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Since
R cD
0
p(c)q(c) dG(c)=G(cD) is the average revenue per �rm and

R N
0
piqi di is the

expenditure for the manufactured goods per consumer,

N

R cD
0
p(c)q(c) dG(c)

G(cD)
= L

Z N

0

piqi di:

Plugging the left hand side of this equation into (24) and noting that NE = N=G(cD)

yields

Qsupply0 = L� L

w

Z N

0

piqi di: (25)

Plugging w = 1 into (23) and (25), we con�rm that Qsupply0 = Qdemand0 .

(a) When the traditional good is produced and consumed, Qsupply0 = Qdemand0

should be positive. This is true in phase (ii) of Proposition 1 when L0 < L < L1

and phase (iv) when L > L2. Insofar as the traditional good is produced and

consumed, all the derivations and equilibrium values in the model with su¢ ciently

large endowment are the same as those in the model with no endowment. This means

that as long as the traditional good is produced, we don�t need the assumption of a

su¢ ciently large endowment.

(b) However, this does not apply when the traditional good is not produced for

L1 � L � L2. In the model with a su¢ ciently large endowment, the endowment

of the traditional good is always consumed even when the traditional good is not

produced. In contrast, with no endowment of traditional good, when the traditional

good is not produced, it cannot be consumed. The latter case is analyzed in Arkolakis

(2008).

6 Appendix B: Comparative statics on the upper

productivity bound cM

As technology improves with innovation, the upper bound cM on the distribution of

unit labor requirement in manufacturing decreases. Then, we can show that

@c�D
@cM

> 0,
@N�

@cM
< 0

for all cM . That is, the impact of reducing the upper productivity bound cM is

opposite that of increasing population L. Fixing the same population size L1 =
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L2 = L, we can also show that the marginal change in labor usage by manufacturing

�rms is given by

@L�m
@cM

8>>>><>>>>:
= 0 for cM � cM0 phase (i)

< 0 for cM0 > cM > cM1 phase (ii)

= 0 for cM1 � cM � cM2 phase (iii)

> 0 for cM < cM2 phase (iv),

(26)

where cM0, cM1, and cM2 (cM0 > cM1 > cM2) correspond to L0, L1, and L2 (L0 < L1 <

L2). When the upper productivity bound cM falls to cM0 (phase (i)), manufacturing

labor demand L�m starts increasing until it hits the labor supply constraint L at

cM = cM1 (phase (ii)). Manufacturing labor demand L�m is equal to L until cM
falls to cM2 (phase (iii)). Then, a further fall in cM decreases manufacturing labor

demand L�m (phase (iv)). In sum, L
�
m is inverted U-shaped, which is in accord with

the empirical �ndings; see Herrendorf et al. (2014).

Phase (ii) of increasing L�m (the third line in (26)) occurs because faster pro-

ductivity growth in the manufacturing sector induces more workers to abandon the

traditional sector. This conforms with the size e¤ect in the comparative statics on

population L. In contrast, phase (iv) of decreasing L�m (the �rst line in (26)) occurs

because productivity gains in the manufacturing sector push workers out of the man-

ufacturing sector (Matsuyama, 2008). This is consistent with the procompetitive

e¤ect in the comparative statics on population.

To make this concrete, consider a developed country 1 and developing country 2,

with di¤erent production technologies c1M < c2M . When both are large and c2M �
cM0 > c1M , the developing country produces the traditional good only (phase (i)),

whereas the developed country produces both the traditional and manufactured goods

(phase (ii)). This implies interindustry trade. When cM0 > c1M > cM1 > c2M , the

developing country produces the traditional and manufacturing goods (phase (ii)),

whereas the developed country produces the manufactured good only (phase (iii)).

This is both interindustry and intraindustry trade (Grubel and Lloyd, 1975). When

cM1 > c1M > cM2 > c2M , the developing country produces the manufactured good

only (phase (iii)), whereas the developed country produces both the traditional and

manufactured goods (phase (iv)). This is both interindustry and intraindustry trade.

It is worth noting that the transition from phases (iii) to (iv) is deindustrialization in
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the developed country, which is not only due to the shift of manufacturing production

from developed to developing countries, but also due to technological progress in

arti�cial intelligence and robotization of manufacturing production in the developing

country (Mayer, 2018). Thus, the model in Melitz and Ottaviano (2008) can describe

complex and detailed stylized facts in economic development once a labor market

clearing condition is introduced, as we have done in Section 2.2.

7 Appendix C: Comparative statics on scale elas-

ticities

How do e¤ective scale elasticities vary with labor usage? We address that here. With

this model and notation, as in Melitz and Ottaviano (2008), we compute elasticities

of scale using the elasticities of aggregate productivity in quantity and in value with

respect to labor, and examine how they vary with the economy�s size. Naturally, we

are using the basic model from Section 2 and the parameter values for the simulations

in Section 2.3 here.

To accomplish this, we de�ne two elasticities:

De�nition 1: "1 =
d ln(Qm)

d ln(Ldemand)

De�nition 2: "2 =
d ln(GDP)

d ln(L)
:

whereQm � N�
E

R c�D
0
q(c) dG(c) is the manufacturing output andGDP � N�

E

R c�D
0
p(c)q(c)

dG(c)+(L�Ldemand) is the total value of production in the economy. The �rst de�n-
ition is the elasticity of the aggregate output in the manufacturing sector with respect

to labor demand in the sector. The second de�nition is the elasticity of aggregate

GDP in the entire economy with respect to labor demand in the entire economy.

Regarding De�nition 1, we have

"1 =
d ln(Qm)

d ln(Ldemand)
=

dQm
dLdemand

Ldemand
Qm

:
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Since

Qm =
L

�

"
�� w

�

�

w2L

� 1
k+2

#
(27)

Ldemand =
(k + w)L

(k + 2) �

�

�

w2L

� 1
k+2

"
�� w

�

�

w2L

� 1
k+2

#
;

solving the former for w and plugging it into the latter, we obtain

Ldemand =
Qm

(k + 2)

"
�� �Qm

L
+ k

(
�L)1=k

(�L� �Qm)2=k

#
:

Di¤erentiating it by Qm and substituting Qm in (27) yields

dLdemand
dQm

=
1

(k + 2)w

"
(2� w)�+ (k + 2w � 2)w

�

�

w2L

� 1
k+2

#
;

and thus

"1 =
(k + w)w

(k + 2w � 2)w + (2� w)�
�

�
w2L

� 1
k+2

> 0;

where w = 1 in phases (ii) and (iv) and w is a solution of L = Ldemand in phase (iii).

Then, we can show that "1 is monotonically decreasing in L for � � �, where w = 1
holds. For � > �, we can numerically show in Figure A1 that "1 is monotonically

decreasing in L using the same parameter values as in Section 2.3. Therefore, as

manufacturing labor demand Ldemand increases, the aggregate marginal productivity

in the manufacturing sector is positive, but decreases. This implies that as the

population increases, the scale economy is positive, but steadily decreasing. That is

why the reverse HME holds for large population size.

Regarding De�nition 2, we have

GDP =

8<: N�
E

R c�D
0
p(c)q(c)dG(c) + (L� Ldemand)

���
w=1

= 1 in phases (ii) and (iv)

N�
E

R c�D
0
cdG(c)

���
w=w�

= (k+1)wL
(k+2)�

�

�
w2L

� 1
k+2

h
�� w

�

�
w2L

� 1
k+2

i���
w=w�

in phase (iii),

where w� is a solution of L = Ldemand and c�D =
�
�
wL

� 1
k+2 . The elasticity is given by

"2 =

8<: 1 in phases (ii) and (iv)
@ ln(GDP)
@ ln(L)

���
w=w�

in phase (iii).
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Then, we can numerically show in Figure A2 that as the population increases, "2
is constant in phases (ii) and (iv) while decreasing in phase (iii) using the same

parameter values as in Section 2.3.

Notice that "2 = 1 in phases (ii) and (iv), so it is not very interesting.

8 Appendix D: Proof of Proposition 6

First we compute and compare the thresholds corresponding to L0, L1, L2 in Section

2 along the 45 degree line in
�
Ll; Lh

�
-coordinates. Setting Ll = Lh and wl = wh = 1

and solving N l = 0 yields L0, whereas solving F l = 0 yields L1; L2 as follows.

L0 � 
�

�k+2 (1 + ��k)
;

L1; L2 � 
�

� 2 (1 + � k)k+3

"
�z �

p
�2z2 � 4 (k + 2) �� (1 + � k) z

2 (k + 2) �

#k+2
;

where z � k + � + (k + 1) � k+1. Since F l (L1; L1) = F l (L2; L2) = 0, F l (L0; L0) =

1 > 0, and @F l (L;L) =@L
��
L=L0

< 0, L0 < L1 < L2 always holds.

Since
N l

Ll
� N

h

Lh
=
2 (k + 1) 


�

�
Ll � Lh

�
H
�
Ll; Lh

�
;

N l

Ll
� Nh

Lh
= 0 is equivalent to Ll = Lh and H

�
Ll; Lh

�
= 0, where H

�
Ll; Lh

�
is given by

(20). The former is the 45 degree line, whereas the latter is characterized as follows.

Lemma 7 The curve H
�
Ll; Lh

�
= 0 is negatively sloped, passes through (L1; L1),

and does not intersect the line N l = 0.

Proof. Solving H
�
Ll; Lh

�
= 0 for � and plugging it into the slope of H

�
Ll; Lh

�
= 0,

we have

dLh

dLl

����
H(Ll;Lh)=0

= � @H=@L
l

@H=@Lh
=
(k + 2) r � (kr + r + 1) r

1
k+2h

r + k + 1� (k + 2) r
1

k+2

i
r2
= �

Pk+1
j=1 j z

j�1
k+2

r
2k+3
k+2
Pk+1

i=1 i z
k+1�i
k+2

< 0;

where r � Ll=Lh. Thus, H
�
Ll; Lh

�
= 0 is negatively sloped. Furthermore,

H
�
Ll; Lh

�
= 0 passes through (LHME; LHME), where LHME is the unique solution

of H (LHME; LHME) = 0.
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Since N l = 0 means Ll = L0, plugging it into H
�
Ll; Lh

���
Ll=L0

= 0 and solving

for Lh, we get Lh = L0. This implies that H
�
Ll; Lh

�
= 0 does not intersect the line

N l = 0 for all Ll > L0. By symmetry, H
�
Ll; Lh

�
= 0 does not intersect the line

Nh = 0 for all Lh > L0. �

Since the HME (18) holds for H
�
Ll; Lh

�
< 0, and the reverse HME holds for

H
�
Ll; Lh

�
> 0, Lemma 7 implies Proposition 6.

9 Appendix E: Proof that HME always holds for

the second de�nition of HME (19)

The net export from country h is de�ned by�Xh � Xh�X l, whereXh =
R chX
0
pl(c)ql(c)Ll dG(c)

is the total or gross export from country h to country l. After some cumbersome

computations, we can show the net export is zero when

�Xh
�
Lh; Ll

�
= A1

h�
Lh
� k+1
k+2 �

�
Ll
� k+1
k+2

i
� A2

h�
Lh
� k
k+2 �

�
Ll
� k
k+2

i
= 0;

where A1 and A2 are positive constants involving �, 
, �, � , k, and Lh.

The zero net export curve can be rewritten as

�Xh
�
Lh; Ll

�
=

h�
Lh
� k+1
k+2 �

�
Ll
� k+1
k+2

i
Y
�
Lh; Ll

�
Y
�
xh; xl

�
� A1 � A2

�
Lh
� k
k+2 �

�
Ll
� k
k+2

(Lh)
k+1
k+2 � (Ll)

k+1
k+2

:

That is, the zero net export curve can be decomposed into
�
Lh
� k+1
k+2 =

�
Ll
� k+1
k+2 and

Y
�
Lh; Ll

�
= 0. The former is the 45 degree line in the

�
Lh; Ll

�
plane. The

latter curve passes through (L0; 0) and (0; L0) because Lh = (A2=A1)
k+2 = L0 is the

unique solution to Y
�
Lh; 0

�
= 0 and because the two countries are symmetric. It

also passes through (LNE; LNE), where LNE =
h

k
�(k+1)

ik+2

�

1+��k is the solution to

limLl!Lh Y
�
Lh; Ll

�
= 0. We can readily show that LNE < L0.

We examine phase (ii) in both countries de�ned by the domain f
�
Lh; Ll

�
j Lh > L0

and Ll > L0g, and we show next that the zero net export curve Y
�
Lh; Ll

�
= 0 does

not cross this domain. Thus, a reverse HME cannot occur.
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Setting xh =
�
Lh
� k+2
k+1 and xl =

�
Ll
� k+2
k+1 , �Xh

�
Lh; Ll

�
= 0 can be expressed as

�Xh
�
xh; xl

�
= A1

�
xh � xl

�
� A2

h�
xh
� k
k+1 �

�
xl
� k
k+1

i
= 0:

Since
@2�Xh

@ (xh)2
=

A2k

(k + 1)2
�
xh
��k�2

k+1 > 0;

�Xh is convex, implying that �Xh
�
xh; xl

�
= 0 has at most two solutions in xh for a

given xl. That is, �Xh
�
Lh; Ll

�
= 0 has at most two solutions in Lh for a given Ll,

and thus, Y
�
Lh; Ll

�
= 0 has at most one solution in Lh for a given Ll. Furthermore,

since Y
�
Lh; Ll

�
= 0 is symmetric about the 45 degree line in the

�
Lh; Ll

�
plane,

Y
�
Lh; Ll

�
= 0 has at most one solution in Ll for a given Lh. Hence, it must be that

Y
�
Lh; Ll

�
= 0 is strictly downward sloping starting from (0; L0), passing through

(LNE; LNE), and reaching at (L0; 0). Put di¤erently, the zero net export curve

Y
�
Lh; Ll

�
= 0 does not enter the domain f

�
Lh; Ll

�
j Lh > L0 and Ll > L0g.

In contrast, the zero net export curve Lh = Ll crosses the domain. This implies

that the net export Xh is positive whenever Lh > Ll and negative whenever Lh < Ll.

Therefore, HME according to the second de�nition given by (19) always holds.
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Figure 1:  The equilibrium number of firms, number of traditional workers, 

utility, cost cut-off, and wage (Section 2.3 contains choices of parameter values.)
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Figure 2:  The home market effect when 𝛼 < ത𝛼1

(blue: 𝑁𝑙 = 0, orange: 𝑁ℎ = 0, purple: 
𝑁𝑙

𝐿𝑙 = 
𝑁ℎ
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Section 2.3 contains choices of parameter values.) 
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 (Roman numbers are phases in countries l and h. blue: 𝑁𝑙 = 0, orange: 𝑁ℎ = 0, 

green: 𝐹𝑙(𝐿𝑙 , 𝐿ℎ ) = 0, red: 𝐹ℎ(𝐿𝑙 , 𝐿ℎ ) = 0, purple: 
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Section 2.3 contains choices of parameter values.) 
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 Figure 3: The home market effect when ത𝛼1 < 𝛼 < ത𝛼2 Figure 4: The home market effect when 𝛼 > ത𝛼2
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Figure A1:  Elasticity of the aggregate manufacturing 

output sector relative to manufacturing employment

(Section 2.3 contains choices of parameter values.)
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Figure A2:  Elasticity of the GDP in the entire 

economy relative to the population

(Section 2.3 contains choices of parameter values.)
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