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Abstract

Recently, Grossman and Rossi-Hansberg (GRH) (2006a, b) show that the real wages of

low-skilled workers rise due to productivity effect when their jobs are offshored more easily

because of globalization. In this paper, we take a different approach to study the labor

market effects of offshoring in the presence of imperfect competition and heterogeneous

workers. To this end, we adapt Yeaple’s (2005) framework to model firms in the North as

making explicit offshoring decisions to the South and highlight the skill upgrading process

as more firms engage in offshoring. We show firstly how additional offshoring decisions

of northern firms to the South lead to an aggregate welfare improvement in the North,

though at the cost of increased income inequalities between unskilled and skilled workers.

Secondly, and more interestingly, we show that offshoring need not lead to decline the

welfare of less-skilled workers and thus everyone can gain, as in GRH (2006a, b).
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1 Introduction

The nature of international trade has drastically changed during the last decades with the

dramatic surge of vertical specialization that has been, like most trade, primarily North-

North: Hummels et al. (2001), for instance, show that the most common geographic

pattern of vertical specialization has involved North’s imported inputs being transformed

into export goods destined for other North countries. Multinationals play an integral role

in the vertical specialization process, and, not surprisingly therefore, an overwhelming

proportion of MNEs are of the horizontal type tending to replicate roughly the same

activities in many locations among countries with similar per capita incomes, similar

relative factor endowments. Landefeld and Mataloni (2004), for instance, show that by

far the largest part of the output by U.S. multinationals’ overseas operations is sold in

foreign markets with only 11 percent of the total output of U.S. firms’ foreign affiliates

going to the U.S. market.

Things could be changing though: Recent revolutionary advances in transportation

and communication technologies coupled with institutional progress in many cheap labor

countries have provided firms in the North with strong new incentives to extensively

adopt offshore outsourcing strategies and transfer larger parts of their production activities

to the South. Though the transferred activities are bound to be dominantly low tech

manufacturing shifting the demand for production workers at home, some low-skilled white

collar jobs that were previously protected from foreign competition are now threatened by

this new factor-cost savings prospect. This is a rather new phenomenon in international

trade. For this reason, the prospect of massive offshoring in white collar services and

its potential consequences on welfare in the North has surged as a major political issue

in the recent US presidential campaign. As convincingly argued by Mankiw and Swagel

(2005), the extent of outsourcing to low-wage countries is currently less than one might

infer from media reports, and the idea that U.S. firms are shipping products back to the

United States and disrupting the U.S. labor market simply does not line up with the data.

But the phenomenon is recent, and possibly not yet perceptible in the data: in view of

the new international environment, it is hard to exclude the possibility that firms in the

North could massively turn multinational and switch to cost-saving offshore outsourcing
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practices, transferring some of their labor-intensive activities to the South. Assuming this

does happen, and that U.S. firms start shipping products back to the United States, will

that disrupt U.S. labor markets?

Addressing this issue, Mankiw and Swagel (2005) note that, though there exists a large

theoretical literature on the positive aspects of OO focusing on the factors influencing

firms’ choice of organizational structure and location of production, there exists relatively

little normative analysis on the welfare impact of offshoring. Existing papers tend to

suggest that offshore outsourcing is a modern form of trade, and that it will therefore

almost inevitably imply that there are winners and losers—the curse of Stolper-Samuelson—

but that the gains from the first are large enough to compensate for the latter. Our

paper contributes to qualify this perception: offshoring need not lead to lower welfare for

domestic factors competing with foreign factors. Recently, Grossman and Rossi-Hansberg

(2006 a, b) contradict a long belief of neoclassical frameworks: strong distributional effects

of globalization make some workers better off and the others (low-skilled ones when labor

intensive activities are offshored) worse off. They show that the real wages of low-skilled

workers rise due to productivity effect when their jobs are offshored more easily because of

globalization. In this paper, we take an alternative approach and highlight how the skill

upgrading process of globalization makes it possible for everyone to gain from globalization.

The influence of globalization on the demand for skilled labor has been extensively

investigated, and clearly identified. Feenstra and Hanson (1999), for instance, conclude

for the US that outsourcing can account for as much as three-fifths of the observed an-

nual increase in the non-production/production relative wage observed over 1979-1990.

Head and Ries (2002) investigate the influence of offshore production by Japanese mul-

tinationals on domestic skill intensity, using firm-level data. They find that additional

foreign affiliate employment in low income countries raises skill intensity at home, but

that this effect falls as investment shifts towards high income countries, which suggests

low-skill activities being transferred to low-income countries and high-skill activities to

high income countries. Their findings are therefore clearly consistent with vertical special-

ization, and provide evidence that vertical specialization by multinationals contributes to

skill upgrading domestically.

We extend the model of Yeaple (2005) to a North-South setting: workers are hetero-
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geneous in their absolute and comparative advantages in different technologies and firms

are ex ante identical but endogenously adopt different technologies. Two complementary

activities within a firm, which we refer to as "intermediate goods" and "headquarter ser-

vices", may be separated geographically: entry and production of headquarter services

occurs only in the North while the South can produce the intermediates at lower cost than

the North. Headquarter services can be produced via a high fixed-cost low marginal-cost

technology or from a low fixed-cost high marginal-cost technology. Workers sort into pro-

duction activities in equilibrium. The ablest workers produce headquarter services ( = non

production workers) and the less able ones produce intermediates (= production workers).

Among workers producing headquarter services, the most able use the high-fixed costs

technology. Since offshoring involves a fixed cost, a firm must have sufficiently large sales

volumes for this activity to increase profits. Hence, only those firms that choose the high

fixed-cost low marginal cost technology invest abroad, substituting cheap foreign labor for

domestic labor in the production of the intermediates. Globalization is interpreted as a

reduction in the fixed cost of offshoring.

During the last two decades, an extensive research on MNEs has helped to under-

stand the effects of globalization on both the host and the home country, by incorporating

firms’ locational decisions into the conventional Hechscher-Ohlin model. Although such

frameworks have provided significant predictions of trade patterns and volumes of trade

in the presence of multinational corporations, their welfare predictions remain ambigu-

ous: countries initially exporting capital intensive goods may suffer a welfare loss from

fragmentation of MNEs, because of a terms-of-trade deterioration, even though the world

income increases. Adding the distortions associated with increasing returns and imperfect

competition makes the outcomes even more complex.

Moreover, these approaches suffer some limitations. Firstly, they have mostly focused

on extreme switches from autarky-to-integrated world economy, even though real-world

globalization processes are incremental. Secondly, and more importantly, they are built

on the simplifying assumption of homogeneous agents. Not surprisingly, recent empirical

research based on firm-level panel data rejects this assumption as overly simplistic. Many

systematic links between the characteristics of firms and their degree of globalization have

been uncovered: more productive firms self-select into export markets and among these
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the more productive ones become multinationals. See for example, Bernard and Jensen

(1999), Aw, Chung, and Roberts (2000), Clerides, Lack, and Tybout (1998), Helpman

et al. (2004), Girma et al. (2004). It is only very recently that such obvious fact was

incorporated into the theory because of the theoretical difficulty of allowing heterogeneous

firms in productivity along with the zero-profit condition: see Melitz (2003), Helpman et

al. (2004), Antràs and Helpman (2004), Yeaple (2005). This is done using two alternative

approaches. One approach consists to represent firms as facing random technology shocks

after having made irreversible investments to enter the market: this makes some firms

more productive even though they all use the same homogenous factor (Melitz, 2003).

An alternative approach, on which we build, consists to model firms as making hiring

decisions of workers with heterogeneous skill, jointly with their choosing between different

technologies (Yeaple, 2005).

The paper is organized as follows. In section 2, the basic model is layed down. In

section 3, the closed economy equilibrium with no offshoring is derived. In section 4, the

open economy equilibrium is derived with the more productive firms outsourcing inter-

nationally. In section 5, we analyze the effects of offshoring when more firms decide to

produce their intermediate inputs in the South as the fixed cost for offshoring reduces. In

section 6, we provide illustrative simulation results by calibrating the model roughly to

the U.S. manufacturing sector. The final section concludes.

2 The model

The world is composed of two countries, North and South, though our focus will be on

the North. There is a single production factor, labor, and a single final good sector pro-

ducing differentiated varieties. Production of any final-good variety requires two inputs,

respectively headquarter services and intermediate components.1 Both of these inputs

are produced with labor differentiated by skill. Following most of North-South models in

1Very recently, some leading economists have argued new paradigm of today’s globalization, under which

individual tasks can be offshored: "trade in tasks" (Grossman and Rossi-Hansberg, 2006a, b) or "third

industrial revolution" (Blinder, 2006). See Baldwin (2006) for an excellent review of this new paradigm.

In this paper, we will keep the traditional terminology of offshoring, but we could also understand firms

as making offshoring decisions of some individual tasks, requiring less skilled and high skilled respectively.
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the literature, we assume that only the North knows how to produce final good variet-

ies: headquarter services are nontraded and can be produced only in the North, whereas

intermediate components can be produced in both North and South.

Thus, firms producing final-good varieties have two production options concerning

intermediate components: to produce domestically (in the North) or to produce abroad

(in the South). The production cost of intermediate component is lower in the South,

but to produce abroad firms have to pay a specific fixed set-up cost. As a result of this

trade-off, some firms, those employing more skilled workers and advanced technologies,

engage in offshoring, while others produce only domestically. This choice process and its

impact on globalization will be analyzed in the subsequent sections.

We now proceed to a formal description of the model.

2.1 Demand

In the North — hereafter also the home country — a representative consumer has Dixit-

Stiglitz preferences over a continuum of varieties:

X =

∙Z
i∈N

x(i)ρdi

¸ 1
ρ

, 0 < ρ < 1, (1)

from which, price index and demand for each variety-i are readily derived:

PX =

∙Z
i∈N

p(i)1−σdi

¸ 1
1−σ

, (2)

x(i) =

µ
p(i)

PX

¶−σ
X, (3)

with σ = 1/(1− ρ) > 1.

2.2 Production

There is a continuum of firms in the North, each producing a single differentiated variety-

i. Production of any variety x(i) requires two inputs: headquarter services h(i) and

intermediate components m(i). For simplicity, we assume a Leontief type production

function: for production of any one unit of x(i), one unit of headquarter’s service h(i) and

one unit of intermediate component m(i) are required:
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x(i) = h(i) = m(i). (4)

Both inputs are produced by labor using Ricardian technologies. There is only one

technology to produce intermediate components, which we denoteM . In contrast, though

firms are born identical, they can choose their production technology from a set of altern-

atives {H,L}, where H and L stand for high and low-tech. Let j ∈ {H,L,M} index the

three technologies.

Firms choose their technology upon entering the market, but when doing so, they face

a technology-specific (set-up) cost Fj , j ∈ {H,L}.2 The fixed cost for adopting high-tech

is strictly greater than that for low-tech: FH > FL. This technology choice is one source

of firm heterogeneity.

2.3 Heterogeneous workers

Firms differ from one another not just because they adopt a different technology when

entering, but also because they hire heterogeneous workers. In the North, there is a

continuum of workers with unit mass. Workers are differentiated by their skill level Z, and

the distribution of skills is given by G(Z) with support [0,∞). These workers are allocated

to two production activities: manufacturing of intermediate components on the one hand,

and production of headquarter’s services, on the other; we denote these subsectors MF

and HQ, respectively.

Let ϕj(Z) denote the productivity of a worker of skill Z when working with j-tech,

j ∈ {H,L,M}. ϕj(Z) is continuous and increasing in Z, which means that highly skilled

workers have an absolute advantage in all activities compared to less skilled workers. Fur-

thermore, workers have a comparative advantage based on their skill level: highly skilled

workers have a comparative advantage for headquarter services, and poorly skilled workers

for producing intermediate components; among the former, the more skilled workers are

more adequate to high-tech, and the less skilled workers to low-tech. We formalize this as

follows:
2These fixed costs are assumed to take the form of final goods that must be produced in order to enter,

but which ultimately cannot be sold.
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0 <
∂ϕM(Z)

∂Z

1

ϕM(Z)
<

∂ϕL(Z)

∂Z

1

ϕL(Z)
<

∂ϕH(Z)

∂Z

1

ϕH(Z)
, (5)

where ϕM(0) = ϕL(0) = ϕH(0) = 1.

It follows that if both firm types exist in equilibrium, the most and the moder-

ately skilled will be hired by high-tech and low-tech firms, respectively, for production

of headquarter services, while the least talented are employed in the production of inter-

mediate components. For now, let us assume that all firm types exist in equilibrium.

By definition of ϕj(Z), the cost Cj for producing one unit of input with a worker

of skill Z is given by W (Z)/ϕj(Z), where W (Z) is the earned wage. Since workers are

allocated to different technologies according to their comparative advantage, there should

be some cutoff skill level betweenMF and HQ, as well as between low-tech and high-tech

in HQ, which we denote respectively Z1 and Z2. In a competitive labor market, the wage

distribution will therefore be as follows:

W (Z) =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
CMϕM(Z) 0 ≤ Z ≤ Z1

CLϕL(Z) Z1≤ Z ≤ Z2

CHϕH(Z) Z2≤ Z.

(6)

From the above wage distribution, we can determine the unit costs for each technology.

Indeed, since a worker with skill Z1 should be indifferent between working withM or with

L technology, he should earn the same wage so that CMϕM(Z1) = CLϕL(Z1); similarly, it

must be the case that at skill level Z2, CLϕL(Z2) = CHϕH(Z2). Unit costs are then easily

derived:

CM = 1 (numeraire)

CL =
ϕM (Z1)
ϕL(Z1)

< CM (7)

CH =
ϕM (Z1)
ϕL(Z1)

ϕL(Z2)
ϕH(Z2)

< CL .

We note some characteristics of these unit costs. The unit production cost for headquarter

services is smaller when firms use high-tech: CH < CL. Furthermore, both of these unit
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costs are smaller than the unit production cost of intermediate components CM , which

uses the least skilled workers. Note also the relationship between unit costs and cutoff

skill levels: from (5), CL is decreasing in Z1 (because an additional unit of worker’s skill

has more value with L than M) and CH decreases with Z2, given Z1. Thus, any change

in cutoff skill levels alters relative wages.

3 Closed economy equilibrium without offshoring

The production cost of intermediate components is lower in the South, but for Northern

firms to produce abroad, they incur an additional fixed cost FI to set up a foreign plant

or networking. Let us assume in this section that there are no offshoring either because of

a prohibitive set-up cost, or because of some government regulation. The equilibrium is

therefore that of a closed economy, and all home country firms, whether they use high-tech

or low-tech, have to produce their intermediate inputs in the North.

Workers are then partitioned into three groups according to their skill levels, with wage

distribution given by (6), which upon log-linearization using (7) yields Fig. 1.

HH CZ log)(log +ϕ

LL CZ log)(log +ϕ  

)(log ZMϕ  

logW(Z) 

1Z
Z 

2Z

MF 

        HQ 

Fig. 1. Wage distribution in the closed economy

In this figure, the outer hull in bold traces the total wage distribution in the North.

Workers’ wages increase in their skill levels. Furthermore, the most skilled workers — those
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in the range (Z2,∞) — are better paid when working in HQ with high-tech, whereas the

moderately skilled workers (Z ∈ (Z1, Z2)) will choose to work in HQ with low-tech. The

least talented workers (Z ∈ [0, Z1)) have a comparative advantage in the production of

intermediate components. If we interpret workers in HQ as non-production managerial

staffs and workers in MF as production workers, Fig. 1 is also in line with the stylized

fact of the permanent wage gap between these workers.

In equilibrium, free entry of firms ensures that revenues of each firm type j ∈ {H,L},

are equal to total costs:

Rj = (Cj + CM)(xj + Fj). (8)

Here, given (4), (Cj +CM) represents the total variable cost for producing one unit of

final good X. The second bracket (xj +Fj) represents the firm’s total output inclusive of

the technology-specific fixed cost Fj .

Let Nj denote the number of firms of type-j; in equilibrium, aggregate firm revenues

are equal to total labor income:

NHRH +NLRL =W, (9)

where W is the average wage per worker, which, from (6) and (7), is:

W =

Z Z1

0
ϕM(Z)dG(Z) + CL

Z Z2

Z1

ϕL(Z)dG(Z) +CH

Z ∞

Z2

ϕH(Z)dG(Z). (10)

Our next task is to determine the equilibrium cutoff skill levels, Z1 and Z2, from the

zero profit condition for firms and from the market clearing condition for intermediate

components.

3.1 Zero profit condition

Assuming monopolistic-competition, the profit-maximizing firm sets its price according

to:

pj =
1

ρ
(Cj + CM), j ∈ {H,L} , (11)
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with constant markup equal to 1/σ.3 Given free entry, the markup revenue of each firm,

1
σpjxj , covers the fixed cost (Cj + CM)Fj . Using (3), zero profit implies:

1
σRj = 1

σP
σ
XX(

σ
σ−1)

1−σ(Cj + CM)
1−σ

= (Cj + CM)Fj , j ∈ {H,L} .
(12)

It then follows that:

RH

RL
= (

CH +CM

CL + CM
)1−σ =

(CH + CM)FH
(CL + CM)FL

, (13)

and, using (7):

(
CH + CM

CL + CM
) =

ϕM (Z1)
ϕL(Z1)

ϕL(Z2)
ϕH(Z2)

+ 1

ϕM (Z1)
ϕL(Z1)

+ 1
= (

FH
FL
)−

1
σ . (14)

3.2 Market clearing condition in MF

In this closed economy set-up, the intermediate components required for producing final

good X are produced domestically. From our assumption (4) on technologies, the total

amount of intermediate components equals headquarter services produced:

Z Z1

0
ϕM(Z)dG(Z) =

Z Z2

Z1

ϕL(Z)dG(Z) +

Z ∞

Z2

ϕH(Z)dG(Z). (15)

3.3 Equilibrium cutoff skill level: Z1 and Z2

The equilibrium cutoff skill levels, Z1 and Z2, are jointly pinned down by the conditions

(14) and (15). The two thresholds determine the equilibrium wage distribution. Thus,

any shock affecting these thresholds will induce economy-wide income redistribution. To

see this mechanism, let us first highlight the relationship between Z1 and Z2. From totally

differentiating (15), we get:

dZ1
dZ2

=
ϕL(Z2)dG(Z2)− ϕH(Z2)dG(Z2)

ϕM(Z1)dG(Z1) + ϕL(Z1)dG(Z1)
, (16)

3Note that every firm using the same technology (j = H or L) shares the same price (pH or pL), hence

produces the same quantity of final goods and shares the same revenue. Within heterogeneity comes from

workers employed: the more productive firms make use of less labor with higher skills to produce the same

output.
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an expression that is negative (from (5)), indicating that Z1 and Z2 move in opposite

directions. Intuitively, if more firms adopt high-tech and produce more (a decrease of Z2),

theMF activity should expand to meet the increased demand for intermediate components

(an increase of Z1). Inversely, if more firms choose low-tech and produce less (an increase

of Z2), the MF activity will contract (and Z1 decreases). These variations in Z1 and Z2

will affect workers’ wages as can be seen from (6) and (7).

Let us dwell on this mechanism. Assume a decrease in the fixed cost FH , so that firms

face a more favorable environment for adopting high-tech. From (14), it would seem that

this may have three possible effects:

(i) both CH and CL increase, and dCH > dCL;

(ii) both CH and CL decrease, and |dCH | < |dCL|;

(iii) CH increases and CL decreases.

Alternative (i), however, violates condition (16): from (7), for both CH and CL to

increase together with dCH > dCL, both Z1 and Z2 have to decrease, which contradicts

(16). Case (ii) is possible when Z1 increases and Z2 decreases, if the decrease in
ϕM (Z1)
ϕL(Z1)

dominates the increase in ϕL(Z2)
ϕH(Z2)

. The third alternative is possible when Z1 increases and

Z2 decreases, if the increase in
ϕL(Z2)
ϕH(Z2)

exceeds the decrease in ϕM (Z1)
ϕL(Z1)

.

It therefore follows that, in a closed economy, a reduction in FH has two possible

outcomes. If the technology gap between M and L is sufficiently large compared to that

between L and H, a decrease in FH decreases wages of all the workers in HQ relative to

the numeraire (case (ii), see Fig. 2), even though the spread between wages in high-tech

HQ and in low-tech HQ increases. In contrast, if the technology gap between L and H

is large enough compared to that between M and L, a fall in FH will reduce wages of

moderately skilled workers in low-tech HQ, but increase those of the most skilled workers

in high-tech relative to the numeraire (case (iii), see Fig. 3).
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1Z

logW(Z) 

Z 
2Z

Fig. 2. If the fall of ϕM (Z1)
ϕL(Z1)

dominates the rise of ϕL(Z2)
ϕH(Z2)

 

1Z
 

logW(Z) 

Z 
2Z

Fig. 3. If the fall of ϕM (Z1)
ϕL(Z1)

is dominated by the rise of ϕL(Z2)
ϕH(Z2)

Observe however that in both of these two cases, a cheaper access to high-tech (a
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lower FH) expands activity in MF and decreases relative income of moderately skilled

workers in low-tech HQ. It simultaneously increases Z1 and decreases Z2, which results

in movements of workers between activities and between firm types: with falling Z2, the

most skilled among workers employed in low-tech firms move to high-tech firms, where

their productivity is higher; an upward shift in Z1 induces the least skilled among workers

producingHQ services in low-tech firms to move to theMF sector producing intermediate

components.

These factor movements also imply that firms switch technologies.4 Indeed, both entry

of high-tech firms and shifts of least skilled workers from HQ to MF increase average

productivity in HQ. Similarly, workers moving out of HQ and into MF have higher skill

levels than the average of workers inMF , and improve average productivity in that sector.

We complete our characterization of the closed economy by determining the equilibrium

industry concentration. Substituting the pricing rule (11) into (2), we get:

PX =
1

ρ

£
NL(CL +CM)

1−σ +NH(CH + CM)
1−σ¤ 1

1−σ . (17)

Free entry ensures, using (8) and (12), that (xj + Fj) = σFj , where the first term is

individual output. The equilibrium numbers of producer therefore solve:

NH =
1

σFH

Z ∞

Z2

ϕH(Z)dG(Z) (18)

NL =
1

σFL

Z Z2

Z1

ϕL(Z)dG(Z).

4 Open economy equilibrium with offshoring

We now extend our model to the open economy case, where some firms delocalize their

production of intermediate components to the South. The unit cost of production in the
4Though it is documented in the literature that established MNEs have higher productivity, there

is yet little evidence that firms switching from national to multinational see their performance improve

significantly. Navaretti and Venables (2004, Chapter 9), however find, using panel data of Italian firms,

that firms investing abroad not only have higher productivity even before the investment, but also that the

productivity improvement of switching firms gets steeper in the aftermath of the investment, converging

to that of other MNEs.
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South is lower, but not every firm will engage in offshoring because of the fixed set-up cost

FI .

Firms will only engage in offshoring if, doing so, their markup revenue exceeds the

fixed cost. From (12), the firm’s markup revenue is:

1

σ
Rj =

1

σ
(E∗P ∗σ−1X )p1−σj , (19)

where E∗ ≡ P ∗XX
∗ is the economy’s total expenditure and pj =

1
ρ(Cj+C

∗
M). Here, X

∗

represents production minus exports: we impose trade balance equilibrium by assuming

that labor costs in the South are paid in final goods. Note that the price pj is different

from that of the closed economy given by (11): C∗M denotes the unit production cost of

intermediate components in the South, for which we assume C∗M = θCM with θ < 1.

The total fixed cost of firms engaging in offshoring is (Cj+C
∗
M)(Fj+FI): for simplicity,

we express both fixed costs in units of the final good. Thus, firms engage in offshoring if:

1

σ
(E∗P ∗σ−1X )

∙
1

ρ
(Cj +C∗M)

¸1−σ
> (Cj +C∗M)(Fj + FI), (20)

a condition that can be reorganized as follows:

Fj <
E∗

σ
(ρP ∗X)

σ−1(Cj + C∗M)
−σ − FI . (21)

We restrict our attention to the case where H-type firms engage in offshoring, while

L-type firms perform all of their activities domestically so that:

E∗

σ
(ρP ∗X)

σ−1(CL + C∗M)
−σ − FI ≤ FL < FH ≤

E∗

σ
(ρP ∗X)

σ−1(CH +C∗M)
−σ − FI , (22)

and further assume that:

(CH + C∗M)(FH + FI) < 2(CL + CM)FL (23)

to rule out the possibility for high-tech firms to find it more profitable to turn multiproduct

domestically with L-technology rather than invest in the South.

We also want to exclude the case where firms using low-tech would find it profitable

to delocalize, and therefore impose that:
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CH < CL < C∗M < CM (= 1). (24)

Under these assumptions, the total wage distribution in the North is still displayed as in

Fig. 1, with firms in the range (Z2,∞) having delocalized their producing of intermediates

to the South, so that domestic production of intermediates is destined to low-tech firms

exclusively.

The new equilibrium cutoff skill levels, Z1 and Z2, are here determined by the same two

conditions: (i) zero profit for firms and (ii) market clearing for intermediate components,

which are readily adjusted to the open economy case.

First, from (13), the revenue ratio between two firm types is now given as:

RH

RL
= (

CH + C∗M
CL + CM

)1−σ =
(CH + C∗M)(FH + FI)

(CL + CM)FL
. (25)

It is straightforward to check that, given our previous assumptions, this revenue ratio

is larger than in the closed economy at given CH , CL and CM . From substituting (7) into

(25), we get:

(
CH + C∗M
CL + CM

) =

ϕM (Z1)
ϕL(Z1)

ϕL(Z2)
ϕH(Z2)

+ C∗M
ϕM (Z1)
ϕL(Z1)

+ 1
= (

FH + FI
FL

)−
1
σ . (26)

We next write the market clearing condition for intermediate components:

Z Z1

0
ϕM(Z)dG(Z) =

Z Z2

Z1

ϕL(Z)dG(Z), (27)

given that the total amount of home produced intermediate components is for domestic

low-tech firms. In the open economy case, the total size of MF is therefore tied to the

total share of low-tech firms in the final good’s market.

Totally differentiating (27) gives:

dZ1
dZ2

=
ϕL(Z2)dG(Z2)

ϕM(Z1)dG(Z1) + ϕL(Z1)dG(Z1)
, (28)

an expression that is now positive so that Z1 and Z2 change in the same direction. This is

in sharp contrast with what we had in the closed economy case. Intuitively, if more firms

delocalize their plant to the South (a decrease of Z2), this will lead to less demand for
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intermediate components produced domestically (a decrease of Z1). Inversely, an increase

of low-tech firms’ share (an increase of Z2) will expand the volume of MF activity in the

North (an increase of Z1).

5 The effects of globalization

We are now set to analyze the effects of globalization, which we shall somewhat narrowly

define as a fall in FI making delocalized production activities more attractive. From (26),

a decrease in FI has three possible effects, as was the case in the closed economy framework:

(i) both CH and CL increase, and dCH > dCL;

(ii) both CH and CL decrease, and |dCH | < |dCL|;

(iii) CH increases and CL decreases.

Condition (28), however, makes an important difference. It is immediate to see that

alternative (ii) cannot happen: given (28), for both CH and CL to decrease requires that

both Z1 and Z2 increase from (7); but then |dCH | should be larger than |dCL|. (In fact,

when Z1 and Z2 move in the same direction, |dCH | should always be higher than |dCL|.)

Case (iii) will not happen either: when changes in Z1 and Z2 have the same sign, CH and

CL will move in the same direction. The only possibility is therefore that both CH and CL

increase together with dCH > dCL, which means that both Z1 and Z2 decrease regardless

of economy-specific characteristics (i.e., technology gap amongM , L and H). In contrast,

in the closed economy case where Z1 and Z2 moved in opposite directions, we had cases

(ii) and (iii) as solutions. Fig. 4 shows the wage redistribution induced by a decrease of

FI .
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Fig. 4. Falling FI and wage redistribution in the North

Let us first consider how a decrease of FI affects the industry structure of the North.

A reduction of FI leads more firms to adopt high-tech and become multinational firms:

this is shown by a decrease of Z2 to Z
0
2 in Fig. 4. Fewer firms therefore produce their

intermediate components locally, and the MF activity is contracted: this is shown by a

decrease of Z1 to Z
0
1 in Fig. 4. Finally, the home economy becomes more intensive in HQ

activity and the total production of final goods increases.

Globalization of course also affects the structure of labor markets in the North. More

workers are allocated to HQ, and fewer workers to MF activities. If we interpret MF

as manufacturing and the total HQ industry as services, this reallocation of workers is

consistent with current trends of the North changing to a more service intensive economy.

The migration of MF activities to the South is obviously consistent with what is being

observed. Average labor productivities change as workers moving from MF to HQ in the

range (Z
0
1, Z1) were the most productive in their initial activity to become the least skilled

in their new one, so that the average skills in both activities decrease. Nevertheless, the

economy-wide average productivity increases because workers in the range (Z
0
1, Z1) and

(Z
0
2, Z2) now use higher technologies.

What can be said on income distribution? As previously shown, globalization increases

both CH and CL with dCH > dCL. As a result, wages in HQ rise, the increase being

largest for those working in high-tech firms. Fig. 4 displays the income redistribution
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induced by the delocalization movement. Both increases of CH and CL lead to an increase

of average wage. This can be shown by totally differentiating (10), and using (7), (27) and

(28). We get:

dW
dZ2

= S(Z1)A
0(Z2)

R∞
Z2

ϕH(Z)dG(Z)

+
hR Z1
0 ϕM(Z)dG(Z) +A(Z2)

R∞
Z2

ϕH(Z)dG(Z)
i
dZ1
dZ2

S0(Z1),
(29)

where S(Z1) ≡ ϕM (Z1)
ϕL(Z1)

= CL, A(Z2) ≡ ϕL(Z2)
ϕH(Z2)

= CH
CL
, and S0(Z1) and A0(Z2) are derivat-

ives. Since both S0(Z1) and A0(Z2) are negative from (5) and dZ1
dZ2

> 0 from (28), expression

(29) is unambiguously negative. Thus, a decrease of Z2 (or/and Z1) results in an increase

of the average wage per worker in terms of the numeraire. Also, the average wage per

worker in MF decreases, as can be seen from Fig. 4, and proved by totally differentiating

the average wage per worker in the MF activity. Since WM = CM
G(Z1)

R Z1
0 ϕM(Z)dG(Z),

where G(Z1) is the total number of workers working in MF , we get:

dWM

dZ1
=

dG(Z1)
h
ϕM(Z1)G(Z1)−

R Z1
0 ϕM(Z)dG(Z)

i
G(Z1)2

, (30)

an expression that is positive. By the same way, it can easily be shown that the average

wage per worker in HQ activity increases. Finally, the more firms delocalize their plants to

the South, the more wage inequality increases between workers in different activities, and

even in the same HQ activity because dCH > dCL.5 Such increase of wage inequality is

in line with recent empirical findings showing permanent income inequality resulted from

globalization.

Let us now determine the change in the equilibrium number of producers of differen-

tiated varieties. Adapting (18) to the open economy case, we get:

NH =
1

σ(FH + FI)

Z ∞

Z2

ϕH(Z)dG(Z) (31)

5 If we interpret the workers in HQ and MF activities respectively as skilled workers (or capital) and

unskilled workers (or labor), both increases of CH and CL relative to CM is equivalent to a fall of the

wage-rental ratio in capital abundant country (exporting labor intensive activities) in the conventional

Heckscher-Ohlin framework.
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NL =
1

σFL

Z Z2

Z1

ϕL(Z)dG(Z) =
1

σFL

Z Z1

0
ϕM(Z)dG(Z).

Lower Z1 and Z2 because of a decrease of FI therefore increase NH and decrease NL.

Totally differentiating N = NH +NL with respect to Z2, using (7) and (28), yields:

dN

dZ2
=

ϕM(Z1)dG(Z1)ϕL(Z2)dG(Z2)
h
(FH + FI)− CL+1

CH
FL

i
σFL(FH + FI) [ϕM(Z1)dG(Z1) + ϕL(Z1)dG(Z1)]

. (32)

Thus, dN
dZ2

< 0 if FH +FI <
CL+1
CH

FL, which is always the case since
CL+1
CH

> 2(CL+CM )
(CH+C

∗
M )

from (24) and FH + FI <
2(CL+CM )
(CH+C

∗
M )

FL from (23).

Finally, we determine the consequences on the price index P ∗X . Adjusting (17) to the

open economy case, we have:

P ∗X =
1

ρ

⎡⎣ 1
σFL

R Z1
0 ϕM(Z)dG(Z)(CL + CM)

1−σ

+ 1
σ(FH+FI)

R∞
Z2

ϕH(Z)dG(Z)(CH + C∗M)
1−σ

⎤⎦
1

1−σ

. (33)

Differentiating the term in brackets with respect to Z2 yields:

(1− σ)S0(Z1)(CL + 1)
−σ
h
NL +NH

CH(FH+FI)
CLFL

i
dZ1
dZ2

+ (CL+1)
−σ

σFL

h
(1− σ)A

0
(Z2)CL

R∞
Z2

ϕH(Z)dG(Z)− C∗MϕH(Z2)dG(Z2)
i
,

(34)

where again we set S(Z1) ≡ ϕM (Z1)
ϕL(Z1)

= CL and A(Z2) ≡ ϕL(Z2)
ϕH(Z2)

= CH
CL

. Given that S0(Z1) <

0, A0(Z2) < 0 and dZ1
dZ2

> 0, the first term is unambiguously positive. The second term

will be positive provided that products are poorly differentiated, so that dP∗X
dZ2

< 0. Thus,

globalization affects the price index through two conflicting channels: first, by increasing

the number of differentiated varieties supplied; second, by raising both CH and CL which

rises prices. Here, the second effect will dominate if σ is sufficiently large. Thus, the effect

on real income is yet ambiguous, even though the average wage per worker increases in

terms of the numeraire.

However, totally differentiating W
P∗X

shows that globalization, inducing delocalization

movement, always increases the welfare. From (27) and (33), we have:

³
W
ρP∗X

´σ−1
=

h
(CL +CM)

R Z1
0 ϕM(Z)dG(Z) + CH

R∞
Z2

ϕH(Z)dG(Z)
iσ−1

·
£
NL(CL + CM)

1−σ +NH(CH +C∗M)
1−σ¤ . (35)
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Differentiating (35) with respect to Z2, using (7), (26), (28) and (31), leads to:

h
C∗M(σ − 1)W

σ−2NH(FH+FI)
FL

(CL+1)
−σ

CL
(W − σFLNL)

dZ1
dZ2

S0(Z1)
i

+
h
C∗M(σ − 1)W

σ−2 σCLN2
H(FH+FI)

(CH+C
∗
M )

σ A
0
(Z2)

i
−
h
C∗MW

σ−1 (CH+C∗M )−σ
σ(FH+FI)

ϕH(Z2)dG(Z2)
i
,

(36)

which is unambiguously negative since S0(Z1) < 0, A0(Z2) < 0 and dZ1
dZ2

> 0, so that
d( W

P∗
X
)

dZ2
< 0. Also, the term (W − σFLNL) in the first line shows that the welfare will

increase more the higher the initial share of labor employed in the H-technology, which

may tell us again the importance of high-tech.

Not all the workers in the North are guaranteed to see their real income increase,

however. We now analyze the welfare effect on each type of workers. For this, let us

simply consider how their real consumptions change in units of each final good. First,

consider the case of a worker in MF . Given his wage earning CMϕM(Z), the maximum

amount of goods he could buy of each type is ρCMϕM (Z)
CL+CM

, and ρCMϕM (Z)
CH+C

∗
M
. We have shown

that globalization affect CL and CH negatively so that both quantities are reduced: this

worker’s welfare is likely to decline. A worker in HQ with low-tech can either consume

ρCLϕL(Z)CL+CM
amount of low-tech good, or ρCLϕL(Z)CH+C

∗
M
quantities of high-tech good, or a mix of

both: ρCLϕL(Z)CL+CM
is strictly increasing in CL, but ρ

CLϕL(Z)
CH+C

∗
M
can either increase or decrease

given that dCH > dCL, so that the welfare implications are ambiguous for this worker.

Following the same strategy, and taking into account the fact that both CL and CH

increase together with dCH > dCL, it is straightforward to show that the welfare of a

worker in HQ with high-tech increases unambiguously.

Consequently, when more firms delocalize their plant to the South, this may make some

winners and losers in the North, even though the economy-wide real income increases.

As the paper shows, globalization induces an income redistribution from the less skilled

workers to the highly skilled ones, which deepens income inequality among workers. Note,

however, that welfare implications for the least skilled ones are still ambiguous when we

take account of the increase of varieties and the productivity effect induced by some low-

tech firms’ technological upgrading. If these effects are large enough, then it is always

possible that every one gains in real terms. In the following section, we show that it

would really be true, by numerical simulation calibrating the model roughly to the U.S.
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manufacturing sector.

6 Assessing the home market effects of offshoring

coming soon...

7 Conclusion

We have developed a simple model to analyze the consequences of offshoring and plant

delocalization to the South when the economy is populated by heterogeneous firms. Firms

are heterogeneous because on entering the market, they choose different Ricardian techno-

logies and employ heterogeneous workers who are differentiated in their skill level. They

also have to decide where to produce their intermediate components. The trade-off between

the lower production cost in the South and the fixed cost to engage in offshoring differ-

entiates further firms in the North: multinational firms employ better technologies and

higher skilled workers, and generate higher revenues than local firms producing exclus-

ively in the North. Workers are endogenously dispatched to different activities according

to their skill level: the least skilled workers are employed for production of intermediate

components, whereas moderately skilled workers produce headquarter services in low-tech

domestic firms, and the most talented produce the same services but concentrate in high-

tech multinational firms.

We have shown how income distribution changes in the North as more firms delocalize

their intermediate activities to the South because of lower offshoring set-up costs ("glob-

alization"). As more firms turn multinational, intermediate manufacturing activities are

reduced in the North, which therefore transforms the North into a more service oriented

economy: this raises the average wage per worker in the North. However, we show that

globalization deepens the income inequality among workers — a conclusion in line with

recent empirical findings — even though aggregate welfare is shown to increase. Indeed, we

have been able to demonstrate that globalization — as defined in this paper i.e., relocation

of low-tech activities to the South (offshoring) — is Pareto improving globally.
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Globalization is also shown to affect the economy-wide average productivity: first

because of low-tech firms switching to high-tech within headquarter services sector, and

second because resources move out of intermediate manufacturing. This mechanism (selec-

tion effect of globalization) would of course not be found in traditional models where firms

are completely homogenous. If such technological upgrading effects are large enough to

compensate distributional effects of globalization, then everyone (even low-skilled work-

ers competing with foreign workers in low wage countries) would gain. Our numerical

simulation results show that it really is.

This conclusion, positive as it is, should however be interpreted with care: our ana-

lysis neglects the transition costs, which obviously are potentially important from an

individual’s perspective. Future research will have to analyze such transition costs of

delocalization in the presence of firm heterogeneity.
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Appendix: Derivation of expressions (29), (32), (34) and (36)

1. Derivation of (29)

Hereafter, set S(Z1) ≡ ϕM (Z1)
ϕL(Z1)

= CL, A(Z2) ≡ ϕL(Z2)
ϕH(Z2)

= CH
CL
, and S0(Z1) and A0(Z2)

are their partial derivatives.

From (10) and (27), we have:

W = (1 + S(Z1))
R Z1
0 ϕM(Z)dG(Z) + S(Z1)A(Z2)

R∞
Z2

ϕH(Z)dG(Z).

Totally differentiating W and using (28) yields:

dW
dZ2

= S(Z1)A
0(Z2)

R∞
Z2

ϕH(Z)dG(Z)

+
hR Z1
0 ϕM(Z)dG(Z) +A(Z2)

R∞
Z2

ϕH(Z)dG(Z)
i
dZ1
dZ2

S0(Z1)

+ ϕM (Z1)dG(Z1)ϕL(Z2)dG(Z2)
ϕM (Z1)dG(Z1)+ϕL(Z1)dG(Z1)

h
(1 + CL)− CHϕH(Z2)

ϕL(Z2)
− CHϕL(Z1)ϕH(Z2)

ϕM (Z1)ϕL(Z2)

i
,

where the third line vanishes from (7).

2. Derivation of (32)

From (31), N = 1
σ(FH+FI)

R∞
Z2

ϕH(Z)dG(Z) +
1

σFL

R Z1
0 ϕM(Z)dG(Z).

Totally differentiating N and using (28) yields:

ϕM (Z1)dG(Z1)ϕL(Z2)dG(Z2)
σFL(FH+FI)[ϕM (Z1)dG(Z1)+ϕL(Z1)dG(Z1)]

h
(FH + FI)− ϕH(Z2)

ϕL(Z2)
FL(1 +

ϕL(Z1)
ϕM (Z1)

)
i
,

which, from (7), leads to:

ϕM (Z1)dG(Z1)ϕL(Z2)dG(Z2)
σFL(FH+FI)[ϕM (Z1)dG(Z1)+ϕL(Z1)dG(Z1)]

h
(FH + FI)− CL+1

CH
FL

i
.

3. Derivation of (34)

Let F denote the term in brackets of (33).

Totally differentiating F yields:

dF
dZ2

=

⎡⎣ 1
σFL

R Z1
0 ϕM(Z)dG(Z)(1− σ)(CL + 1)

−σS0(Z1)

+ 1
σ(FH+FI)

R∞
Z2

ϕH(Z)dG(Z)(1− σ)(CH + C∗M)
−σS0(Z1)A(Z2)

⎤⎦ dZ1
dZ2

+

⎡⎣ 1
σFL

ϕM(Z1)dG(Z1)(CL + 1)
1−σ dZ1

dZ2

− 1
σ(FH+FI)

ϕH(Z2)dG(Z2)(CH + C∗M)
1−σ

⎤⎦
+ 1

σ(FH+FI)

R∞
Z2

ϕH(Z)dG(Z)(1− σ)(CH + C∗M)
−σS(Z1)A

0
(Z2),
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where,

i) from (31) and (26), the first term leads to:

(1− σ)S0(Z1)(CL + 1)
−σ
h
NL +NH

CH(FH+FI)
CLFL

i
dZ1
dZ2
;

ii) using (28) and the fact that ϕM(Z1) = CLϕL(Z1) and ϕL(Z2) = A(Z2)ϕH(Z2), the

second term leads to:

1
σϕH(Z2)dG(Z2)

1
FL
(CL + 1)

1−σ
∙

CH
CL+1

− FL
(FH+FI)

³
CH+C

∗
M

CL+1

´1−σ¸
,

and from (26), we get:

− C∗M
σFL

ϕH(Z2)dG(Z2)(CL + 1)
−σ.

Finally, by arrangements and using (26), we obtain:
dF
dZ2

= (1− σ)S0(Z1)(CL + 1)
−σ
h
NL +NH

CH(FH+FI)
CLFL

i
dZ1
dZ2

+ (CL+1)
−σ

σFL

h
(1− σ)A

0
(Z2)CL

R∞
Z2

ϕH(Z)dG(Z)− C∗MϕH(Z2)dG(Z2)
i
.

4. Derivation of (36)

From (31) and using

W= (1 + S(Z1))
R Z1
0 ϕM(Z)dG(Z) + S(Z1)A(Z2)

R∞
Z2

ϕH(Z)dG(Z),

totally differentiating (35) yields:⎡⎣ (σ − 1)W σ−2
(ρP ∗X)

1−σ
h
σNLFL +

CH
CL

σNH(FH + FI)
i
S0(Z1)

+W
σ−1 h

NL(CL + 1)
−σ +NH(CH +C∗M)

−σ CH
CL

i
(1− σ)S0(Z1)

⎤⎦ dZ1
dZ2

+

⎡⎣ (σ − 1)W σ−2
(ρP ∗X)

1−σ(CL + 1)ϕM(Z1)dG(Z1)

+W
σ−1 1

σFL
ϕM(Z1)dG(Z1)(CL + 1)

1−σ

⎤⎦ dZ1
dZ2

−

⎡⎣ (σ − 1)W σ−2
(ρP ∗X)

1−σCHϕH(Z2)dG(Z2)

+W
σ−1 1

σ(FH+FI)
ϕH(Z2)dG(Z2)(CH + C∗M)

1−σ

⎤⎦
+

⎡⎣ (σ − 1)W σ−2
(ρP ∗X)

1−σCLσNH(FH + FI)A
0
(Z2)

+W
σ−1

NH(1− σ)(CH + C∗M)
−σCLA

0
(Z2)

⎤⎦ ,
where, (ρP ∗X)

1−σ =
£
NL(CL + 1)

1−σ +NH(CH +C∗M)
1−σ¤ from (33).

From above,
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i) using (26) and the fact that W = (1 + CL)NLσFL + CHNHσ(FH + FI), the first

term leads to:

C∗M(σ − 1)W
σ−2NH(FH+FI)

FL

(CL+1)
−σ

CL
(W − σFLNL)

dZ1
dZ2

S0(Z1);

ii) using (28) and (7), the second and the third term lead to:

−C∗MW
σ−1 (CH+C∗M )−σ

σ(FH+FI)
ϕH(Z2)dG(Z2);

iii) using (26), the last term leads to:

C∗M(σ − 1)W
σ−2 σCLN2

H(FH+FI)
(CH+C

∗
M )

σ A
0
(Z2),

which gives finally (36).
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