
Equilibrium unemployment in a small open economy with a
frictionless nontradeables sector 

Yoshifumi Kon
University of Tokyo

Abstract

This paper analyzes the impact of international trade on the equilibrium rate of
unemployment and economic welfare in a three-sector small open economy. While tradeables
sectors have search-theoretic unemployment, the labor market of the nontradeables sector has
no matching friction, which leads to Harris-Todaro (1970) type labor movements across the
sectors. Under free trade, one of the tradeables sectors shrinks because of import competition,
which forces workers in the sector to seek jobs in the other tradeables sector or in the
nontradeables sector. If the home country has a comparative advantage in the
capital-intensive tradeables, trade liberalization improves national welfare but raises the
unemployment rate and ex-post wage inequality.
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1. I

International trade has been blamed as a cause of increasing unemployment in advanced
nations, at least in the short run (see Kletzer 2004 for a survey and some evidence for the
U.S. economy). Furthermore, recent studies based on the search-theoretic approach to equi-
librium unemployment have argued that trade liberalization has along-runeffect on national
unemployment rate and economic welfare1. This paper extends previous studies by adding a
frictionless nontradeables sector where full employment is guaranteed, and shows that trade
liberalization raises the unemployment rate notwithstanding the presence of such a sector.

Previous studies on search-theoretic unemployment with multiple sectors have rarely paid
attention to the determinants of the productivity of a firm-worker pair, or equivalently, to the
price of the goods they can produce in the context of the goods market equilibrium. Some
of the exceptions are Moore and Ranjan (2005) and Sato (2004). Moore and Ranjan (2005)
study a two-sector small open economy model, where each good is produced by sector-specific
labor only. As they noticed themselves, however, the assumption of labor immobility between
sectors makes it difficult to interpret their result as a long-run analysis of unemployment rate.
This is because workers may be able to obtain the sector-specific skill over a sufficiently long
period of time or with some training costs. On the other hand, Sato (2004) investigates a two-
sector—one with labor market friction and the other without such friction—closed economy
model and endogenizes the relative price. Because one of the two sectors is frictionless, an
expansion of “the sector with unemployment” immediately raises the unemployment rate; fur-
ther, the impact of international trade is not examined in his paper. Moreover, none of these
studies consider the nontradeables sector as one that generates potential job opportunities as it
is a sector that is not affected by trade liberalization directly.

The purpose of this paper, then, is to introduce the frictionless nontradeables sector explic-
itly, allow workers to move freely across the sectors, and analyze the impact of international
trade on the equilibrium rate of unemployment and economic welfare through the change of
the industrial structure of the economy2. Tradeables sectors are assumed to have different
capital intensities. In order to emphasize the role of nontradeables as an indispensable factor
of production, we further assume that only nontradeables can be used as capital goods. When
the home country has a comparative advantage in capital-intensive goods, trade liberalization
causes the shutdown of the import-competing sector. With the structure of labor markets un-
changed, it is shown that the nontradeables sector cannot compensate for the job loss in the
import-competing sector and the unemployment rate rises in the trade equilibrium. Intuitively,
firms in the capital-intensive sector post fewer vacancies than the other tradeables sector, the
expansion of which leads to more frictional unemployment as compared with the autarky case.
Fewer vacancies imply that the demand for nontradeables as investment goods is limited, and
the assumption of constant expenditure share for each sector also hinders the expansion of this
sector.

Section 2 describes the model and characterizes the equilibrium of the model in the autarky
economy. Section 3 adds international trade to the model and compares the unemployment rate

1See, for example, Davidsonet al. (1999). Helpmanet al. (2008) also claim that the relationship between the
degree of trade liberalization and unemployment rate is nonmonotonic.

2To concentrate on this supply-side mechanism, the demand side of this model is simplified by the Cobb-
Douglas preference. A consideration of other preference structures is left for future investigation.
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and welfare with the case of autarky. Section 4 concludes the paper.

2. T A E

Labor Markets We follow the basic setup of Sato (2004). There is a continuum of workers
of fixed sizeL in this static economy, and all the workers are homogeneous.l i (i = X,Y)
workers search for jobs in the tradeables sectori, and lZ workers are self-employed in the
nontradeables sector to produce one unit of nontradeable goods. There is also a continuum
of firms of size fi in each tradeables sector, each of which can employ only one worker. The
number of successful matches,Mi, is determined by the matching functionMi = m(l i , fi),
which is assumed to be strictly increasing in both its arguments and homogeneous of degree
one (see Pissarides 2000, chap.1). We define labor market tightness in each tradeables sector
asθi ≡ fi/l i. Then, the probability that each worker finds a job in sectori can be represented as

φi ≡ Mi

l i
= m(1, θi) = φ(θi), (1)

which is increasing inθi. On the other hand, the probability of a successful match for each firm
is a decreasing function ofθi:

ψi ≡ Mi

fi
= m

(
1
θi
,1

)
= ψ(θi). (2)

In each tradeables sector, therefore,φi l i of l i workers are employed and (1− φi)l i workers
are unemployed; further,ψi fi of fi firms fill their vacancies and (1− ψi) fi firms remain with
vacancies. One successful match of a worker and a firm produces one unit of tradeable goods.

Workers All workers are assumed to have an identical utility functionU = cαXcβYc1−α−β
Z ,

whereci is the consumption of goodi andα, β ∈ (0,1), α+ β < 1. Let tradeable goodX be the
numeraire:pX ≡ 1 and let the relative price of other goods be denoted aspi (i = Y,Z). Then,
we obtain the indirect utility of a worker with incomeI j:

Vj = a
I j

pβYp1−α−β
Z

, a ≡ ααββ(1− α − β)1−α−β. (3)

Each worker is endowed with one unit of labor and obtains the wagewi if employed in sector
i; an unemployed worker does not obtain any income. Workers are perfectly mobile across
sectorsex ante, which leads to the equalization of the expected indirect utilityφXVX = φYVY =

VZ. By substituting (3), this condition is reduced to

φXwX = φYwY = wZ. (4)

We refer to this Harris-Todaro (1970) type equation as theexpected wage equalization condi-
tion.
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Firms and Wages There are no firms in the frictionless nontradeables sectorZ, and under the
perfectly competitive goods market, each worker earnswZ = pZ. In tradeables sectors, firms
must bear costski in advance to post vacancies.ki is the fixed cost of recruitment, interpreted
as investment per worker, and only nontradeables can be used for this purpose. We also assume
kX < kY, that is, tradeables sectorY is morecapital intensivethan sectorX. The expected profit
of each firm isπi = ψi(pi − wi) − pZki, and the free entry of firms reduces this profit to zero:

ψi(pi − wi) = pZki , (5)

which we refer to as thefree entry condition. The wage in tradeables sectors,wi (i = X,Y), is
determined by the symmetric Nash bargain; hence, it splits the worker’s surplus and the firm’s
surplus evenly. For a worker, the matching surplus is the difference between the indirect utility
when employed and that when unemployed,Vi − 0; for a firm, it is the difference between the
profit when it fills the vacancies and that otherwise, (pi − wi − pZki) − (−pZki). The wage is
thereforewi = arg maxV0.5

i (pi − wi)0.5, which results in

wi =
pi

2
. (6)

Prices and Tightness With the wage-setting rule (6), the expected wage equalization condi-
tion (4) can be written as

φ(θi)
2

pi

pZ
= 1, (7)

which is a downward-sloping relationship in the (θi , pi/pZ) plane: see figure 1. Intuitively, the
vertical axis indicates the wage of tradeables sectori relative to the frictionless nontradeables
sectorZ, and the horizontal axis indicates the degree of ease in finding a job in tradeables
sectori. If the probability of a worker’s matching with a firm in a tradeables sector is high,
then a lower actual wage in the sector may maintain the same level of expected wage as the
nontradeables sector. On the other hand, substituting (6) into the free entry condition (5) yields

ψ(θi)
2

pi

pZ
= ki , (8)

an upward-sloping curve in the same plane. For firms in tradeables sectors, the vertical axis
measures the value of goods they produce relative to nontradeables, while the horizontal axis
indicates their degree of difficulty in finding an appropriate worker. If the matching probability
for a firm is lower, then the price of tradeables must be higher in order to maintain the same
level of expected profit.

The equilibrium relative prices and labor market tightness are determined at the intersec-
tions of these loci. Note that the free entry condition of the capital-intensive sectorY lies on
the left of that of sectorX. Because of the relatively high investment costs in sectorY, the
labor market tightnessθY must be more in favor of firms in this sector than in sectorX 3.

3Search models with two sectors that vary in their capital intensities or recruiting costs are investigated by
Acemoglu (2001) and Coulsonet al. (2001).
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Figure 1: Equilibrium Prices and Labor Market Tightness

Proposition 1. In the autarky equilibrium, the labor market tightness in capital-intensive
sectorθA

Y is lower than that in the other tradeables sectorθA
X. This also implies that a worker’s

probability of finding a job in this sector is lower(φA
Y < φ

A
X) and a firm’s probability of matching

is higher(ψA
Y > ψ

A
X). The wage in sector Y is accordingly higher(wA

Y = pA
Y/2 > 1/2 = wA

X).

Labor Allocation and Unemployment To close the model, we impose the following goods
markets equilibrium conditions; recall that nontradeables are used as investment goods as well
as final consumption goods.

lXφX = αI A, (9)

lYφY =
βI A

pY
, (10)

L − lX − lY =
(1− α − β)I A

pZ
+ kX fX + kY fY, (11)

whereI A = lXφXwX + lYφYwY + (L − lX − lY)wZ is the autarky national income4. The left-hand
sides represent the total supply of each good; the right-hand sides, the total demand. Using
the wage-setting rule (6) and worker’s expected wage equalization condition (7), this national
income can be written as

I A = LpA
Z. (12)

Substituting this and (7) into (9) and (10) respectively, we obtain the equilibrium labor alloca-
tion of the autarky economy:

lAX =
α

2
L, lAY =

β

2
L. (13)

Similarly, the number of firms in each tradeables sector can be derived from the relationship
f A
i ψi = lAi φi and using (13) as well as (8):

f A
X =

α

2kX
L, f A

Y =
β

2kY
L. (14)

4The firm’s profitπi doesnot show up inI A because it is 0 in equilibrium: see the free entry condition (5).
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The number of unemployed workers is (1− φA
X)lAX + (1− φA

Y)lAY; hence, the unemployment rate
of this autarky economy is the ratio of this to total workersL:

uA =
α

2

(
1− φA

X

)
+
β

2

(
1− φA

Y

)
. (15)

3. T L

Small Open Economy When this economy begins international trade with the outside world,
we assume that the relative price of tradeablesY is given and higher than the autarky equilib-
rium: p∗Y > pA

Y
5. In other words, the home country is assumed to have a comparative advantage

in capital-intensive sectorY. This makes all firms in sectorX in the home country unprofitable,
and no firm in sectorX posts vacancies:l∗X = f ∗X = 0. As far as tradeables sectors are con-
cerned, the home country hence perfectly specializes in sectorY.

Trade Equilibrium The wage setting rule is not altered:w∗Y = p∗Y/2,w
∗
Z = p∗Z. As a result,

the expected wage equalization condition for workers

φ(θ∗Y)

2

p∗Y
p∗Z

= 1, (16)

as well as the free entry condition for firms

ψ(θ∗Y)

2

p∗Y
p∗Z

= kY, (17)

is also the same as the autarky case. Although the world pricep∗Y is given, the relative price
p∗Y/p∗Z is still an endogenous variable that is determined at the intersection of these equations.
Therefore, figure 1 is still valid.

Proposition 2. In the trade equilibrium under the assumption p∗
Y > pA

Y, the labor market
tightness in sector Y is the same as that in the autarky(θ∗Y = θA

Y), and hence, the matching
probabilities are also the same(φ∗Y = φA

Y, ψ
∗
Y = ψA

Y). Furthermore, the relative price does not
change either: p∗Y/p∗Z = pA

Y/pA
Z, which implies that p∗Z > pA

Z.

The goods markets clearing conditions are now

CX = αI ∗, (18)

CY =
βI ∗

p∗Y
, (19)

L − l∗Y =
(1− α − β)I ∗

p∗Z
+ kY f ∗Y, (20)

5We denote variables of the small open economy with asterisks.
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whereCi is the home country’s total consumption of tradeablesi, andI ∗ is the national income
of this small open economy:I ∗ = l∗Yφ

∗
Yw∗Y + (L − l∗Y)w∗Z. This simplifies toI ∗ = Lp∗Z with the

usage of (16). We also impose the trade balance condition:

p∗Y
(
l∗Yφ

∗
Y −CY

)
= CX. (21)

Solving for l∗Y and f ∗Y yields (see the Appendix for the derivation)

l∗Y =
α + β

2
L, f ∗Y =

α + β

2kY
L. (22)

The total employment and number of firms in tradeables sectors in the trade equilibrium, where
only sectorY operates, are the same as those in the autarky case, where both sectorsX andY
operate. From the viewpoint of nontradeables, this result can be stated as follows.

Proposition 3. In the trade equilibrium, the employment in nontradeables sector Z is the
same as that in the autarky(l∗Z = lAZ). The total investment does not change either: kX f A

X +

kY f A
Y = kY f ∗Y.

Although the labor market of the nontradeables sector is free from frictional unemployment,
it fails to increase the employment in that sector. This is due to our assumption about the
consumer preference of fixed expenditure share, as well as the rise inpZ, the investment cost
for a firm to post vacancies.

Unemployment Rate The number of unemployed workers in the trade equilibrium is (1−
φ∗Y)l∗Y. Thus, the unemployment rate is now

u∗ =
α + β

2
(
1− φ∗Y

)
. (23)

Because proposition 2 shows thatφ∗Y = φA
Y < φA

X, the right-hand side of (23) is larger than that
of autarky case (15). The labor market tightness is relatively low in capital-intensive sectorY;
hence, the expansion of this sector cannot compensate for the job loss in sectorX 6.

Proposition 4. In the trade equilibrium, the unemployment rate is higher than the autarky
equilibrium(u∗ > uA).

Welfare Comparison We compare the national economic welfare measured by the indirect
utility (3) evaluated at the autarky incomeI A with the counterpart of the trade equilibriumI ∗:

V∗ = aL

(
p∗Z
p∗Y

)β (
p∗Z

)α > aL

(
pA

Z

pA
Y

)β (
pA

Z

)α
= VA. (24)

6Davidsonet al. (1999) claim a similar property in a model without the nontradeables sector.
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The inequality follows from proposition 2; relative prices are the same and the national income,
proportional to the price of nontradeables, is higher in the trade equilibrium. For a worker
employed in each sector,

V∗Y =
a
2

(
p∗Y
p∗Z

)1−β (
p∗Z

)α > a
2

(
pA

Y

pA
Z

)1−β (
pA

Z

)α
= VA

Y , (25)

V∗Z = a

(
p∗Z
p∗Y

)β (
p∗Z

)α > a

(
pA

Z

pA
Y

)β (
pA

Z

)α
= VA

Z . (26)

In addition, for the workers who are employed in sectorX in the autarky economy but move
to sectorY in the trade equilibrium, it is obvious7 thatV∗Y > VA

Y > VA
X; hence, all theemployed

workers are better off thanks to trade liberalization. The rise of unemployment, however,
implies that there are more workers with income 0 in the trade equilibrium. In this sense, inter-
national trade strengthens the ex-post inequality between the employed and the unemployed.

Proposition 5. In the trade equilibrium, national welfare is higher than that in the autarky
case(V∗ > VA). Moreover, each employed worker is better off (V∗i > VA

i ), while there are more
unemployed workers with no income.

4. C R

In this paper, we investigated the impact of international trade on the unemployment rate
and welfare in the presence of a frictionless nontradeables sector that generates potential job
opportunities. Trade expands the capital-intensive tradeables sector and eliminates the import-
competing sector, forcing workers in this sector to seek jobs in other sectors. Because of its
high investment costs, the exporting sector posts relatively fewer vacancies, failing to increase
the investment demand for the nontradeables. The nontradeables sector therefore cannot create
enough jobs, which results in the rise of the unemployment rate and ex-post inequality among
the workers.

The next step should involve a more specific explanation of the determinants of capital
intensities themselves: why do some industries or some countries use more capital per worker
than others? Considering this point may lead to a richer analysis with particular policy impli-
cations, such as employment subsidies or capital taxation.
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A

Derivation of equation (22)
Substituting the national incomeI ∗ = Lp∗Z into (19), we obtain

CY =
p∗Z
p∗Y
βL, (A.1)

while taking the ratio of (18) and (19) yieldsCX = (α/β)p∗YCY. Substituting these equations in
the trade balance (21), we obtain

l∗Yφ
∗
Y −CY =

α

β
CY. (A.2)

Solving this forl∗Y and using (A.1) yields

l∗Y =
α + β

β

p∗Z
φ∗Yp∗Y

βL. (A.3)

Then, by substituting the expected wage equalization condition (16) into the right-hand side
of (A.3), we obtain thel∗Y of equation (22). For the number of firms, solvef ∗Yψ

∗
Y = l∗Yφ

∗
Y for f ∗Y

and use the free entry condition (17):

f ∗Y =
φ∗Yp∗Y
2kYp∗Z

l∗Y. (A.4)

Using the expected wage equalization condition (16) to eliminateφ∗Y and substituting forl∗Y
into (A.4) yields

f ∗Y =
α + β

2kY
L, (A.5)

which is thef ∗Y of equation (22).
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