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Abstract

We look at managerial and production wages in countries that di�er

in size and relative endowments. Production labor is assumed to be a

variable input composed of tradable tasks, while managerial labor is

a �xed, non-tradable input. Task performance is subject to increasing

returns to scale on the country level, as in Grossman & Rossi-Hansberg

(2009). We �rst analyze country size and relative endowment e�ects

on wages, ruling out task trade altogether, followed by numerical sim-

ulations highlighting the �degree of freeness� of task trade as an im-

portant further determinant of relative wages, both within and across

countries.
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1 Introduction

There is a widespread presumption that, other things equal, larger countries

should pay higher real wages. The presumption rests on the assumption that,

in one form or another, many industries feature advantages of large scale

production, which should be re�ected in higher equilibrium factor rewards

for larger countries.

However, other things are seldom equal. In particular, many people still

prefer to live in small countries, where their speci�c abilities or skills are

scarce, relative to other types of labor and relative to capital or land. The

small country disadvantage may then be more than o�set by a scarcity pre-

mium on their skills. Conversely, workers living in large countries may still

face relatively low wages, if their abilities and skills are in abundant supply,

relative to demand, in these countries. In other words, in general equilibrium

wages for di�erent types of labor are governed by both, a country's size and

its relative labor endowment.

Of course, equilibrium wages also depend on a country's international

economic integration. Trade theory o�ers a long tradition of models that

explore the role of relative endowments, as well as models that highlight

the role of country size for wage determination under alternative �regimes�

of internationalization. But these models have been developed in di�erent

strands of the literature, with very little common ground. The traditional

models stressing relative abundance of factors typically rule out all economies

of scale, while �new trade theory� models allowing for economies of scale

typically downplay the importance of relative factor abundance.1

In this paper we want to explore the interaction between country size

and relative endowment in the determination of wages, both in international

comparison and regarding within-country inequality. However, instead of

drawing the line between high- and low-skilled labor as in most of the lit-

erature, we emphasize the distinction between managerial and production

work. This distinction has so far been overlooked in trade theory. In line

with Rosen (1982), we argue that managerial labor inherently is a �xed input

in production, while production work is a variable input. Notice that this

is a distinction, not between individuals, but between activities, or tasks. It

is intuitive that the distinction should be important for income distribution.

Rosen (1982) shows that the distribution is shaped, among other things, by

how individuals get to sort themselves into the two types of activities, given

their individual abilities and skills.

In order to address the determination of managerial and production wages

1See section 2 for a brief literature discussion.
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in a two-country general equilibrium model of trade and o�shoring, we sim-

plify by assuming an exogenous supply of managerial and production labor,

instead of modeling a process of individual self-selection into di�erent types

of activities. In other words, the distinction between types of activities and

types of individuals disappears. Economies are uniquely endowed with cer-

tain amounts of managerial and production activities. We deliberately want

to abstain from calling managers as embodying more skills or education than

production workers. It is all too obvious, using this de�nition, that a lot of

production work involves more skills than much managerial work.

Clearly, the determination of managerial and production wages will also

be in�uenced by how countries of di�erent size and relative endowments

with managers and production workers are connected to each other through

trade and factor movements. Although our analysis does open up issues of

international migration, we do not address these issues. At this stage of our

analysis, we assume that all individuals, whether workers or managers, are

immobile across countries. Instead, we focus on two forms of international

trade. The �rst is trade in di�erentiated �nal goods along the lines of the

standard model of trade that combines scale economies from a �xed cost with

�love of variety�. The second is direct trade in services of production workers,

or tasks. More speci�cally, following Grossman & Rossi-Hansberg (2008), we

assume that input of production labor is composed of di�erent tasks that may

be traded, albeit subject to an additional cost that arises from linking tasks

performed at di�erent locations. In contrast, managerial input draws on a

uniform, nontradable task. Any such production task in any one location is

assumed to be subject to increasing returns to scale that are external to the

�rm, but strictly national in scope. This installs a rationale for trade in task

also between similar countries, but it leads to multiple trading equilibria.

Grossman & Rossi-Hansberg (2009) focus on relative country size in a

two country world, assuming a uniform relative endowment with workers

and managers. They explore possible equilibrium patterns of o�shoring and

associated levels of production wages in the two countries. However, the

presence of scale economies that are internal to the �rm, derived from the

�xed managerial input, and external scale economies that apply to the level

of individual production tasks should generate interesting patterns of interac-

tion between country size and relative endowments. Moreover, the outcome

of this interaction in terms of wages for managers and production workers

should depend on whether or not there is trade in tasks, and on the �degree of

freeness in task trade�. In view of what we have said at the outset, we there-

fore extend the analysis of Grossman & Rossi-Hansberg (2009) in allowing

for di�erences in relative endowment of the two countries with managers and

production workers. We provide a theoretical as well as numerical analysis

of this interaction, based on a two country framework and focusing on in-
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ternational wage comparisons, as well as wage inequality between managers

and production workers within each country.

More speci�cally, the model allows us to answer the following type of

questions. If countries become larger with a constant ratio of managerial to

production labor, does the advantage of large scale production tickle down

symmetrically to both types of workers? Given the stipulated asymmetry

of managers and production workers with respect to scale economies and

o�shoring, we would expect it does not. How does the outcome vary if o�-

shoring becomes less costly? Are both types of labor still general equilibrium

complements, meaning that production workers enjoy higher wages from an

enhanced supply of managers, and vice versa? How are domestic wages for

the two types of labor a�ected when the foreign economy becomes larger in

a balanced way, or through an increase in either managers or workers alone?

What do these comparative statics look like, if we allow for costly trade in

production tasks? What is the scope for multiple specialization equilibria,

and what do multiple equilibria imply for managerial and production wages

in international comparison?

The paper is structured as follows. Section 2 provides a brief literature

discussion that shows how our framework relates to existing strands of the

literature. Section 3 presents the key relationships of our model, and section

4 derives the comparative statics of size and endowments for the benchmark

case of free trade in �nal goods, but no trade in tasks. In section 5, we

derive the equilibrium conditions that govern trade in tasks. We discuss

possible equilibrium locations of task performance. Since there are multiple

trading equilibria that defy analytical solution, section 6 proceeds with a

numerical treatment that sheds light on how �freeness of task trade� a�ects

the interaction between country size and relative endowments in determining

managerial and production workers' wages. Section 7 concludes the paper.

2 A brief literature discussion

Traditional models of international trade based on general equilibrium under

perfect competition focus on the scarcity premium, stressing factor abun-

dance and ruling out scale economies altogether. There is a relatively long

tradition of using such models, in order to explain the increase in wage in-

equality, mostly in the form of a rising skill-premium, that many countries

have observed over the past two decades. However, the explanations have

been less than fully convincing. While theory does suggest that higher wage

inequality is a conceivable outcome of enhanced trade, establishing the em-

pirical signi�cance of trade as an explanatory factor for what we observe
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has been notoriously di�cult.2 From a trade theory perspective, perhaps

the most important caveat to bear in mind is that factor remunerations are

primarily determined by goods prices, and not by the volume and the factor

content of trade per se.3 Some authors have argued that trade in intermedi-

ate inputs, or o�shoring, is a more convincing explanatory candidate for the

rising skill premium than trade in �nal goods.4 However, recent theoretical

treatments have shown, that under very plausible conditions o�shoring of

production components or labor services to more labor abundant countries

with lower wages may well lower, rather than increase, the domestic skill

premium.5

If traditional abundance models fail to fully explain what we observe,

where should we look for alternative, or complementary explanations? Mod-

els that focus on scarcity premia and trade to explain wage inequality, almost

be de�nition, have a north-south �avor, meaning that the focus lies on trade

between countries with di�erent relative endowments. Yet, a lot of the more

recent increase in world trade has taken place in north-north direction, i.e.,

trade between countries with similar relative endowments. The mainstream

�new trade theory� models commonly used to analyze this type of trade nat-

urally place much emphasis on advantages of large scale production as a

rationale and determinant of trade. The models typically feature economies

of scale in at least one of two forms. The �rst are scale e�ects internal to the

�rm, arising from �xed cost of production, with markets typically assumed

to feature product di�erentiation and monopolistic competition. The second

are external scale economies due to the so-called variety e�ect in the use of

di�erentiated intermediate inputs.6

As expected, allowing for scale economies implies that country size be-

comes important also for real wages. But interestingly, it does so only if

trade is costly. The reason is that in these models economies of scale are

international in scope, which makes country size irrelevant if trade is cost-

less. But if trade is costly, then country size matters, and larger countries do

pay higher real wages, thus substantiating the expectation mentioned at the

2See Krugman (1995) for an early critique. For recent review of the evidence see
Lawrence (2008).

3See the discussion in Deardor� (2000), Krugman (2000), Leamer (2000), and Pana-
gariya (2000).

4See Feenstra & Hanson (1997, 1999, 2003) and Krugman (2008). Based on a version
of the traditional model that is similar to Feenstra & Hanson (1997), Zhu & Tre�er (2005)
show that catching-up of less developed countries may entail a systematic e�ect towards
increasing their skill premium.

5See Kohler (2004) and Grossman & Rossi-Hansberg (2008).
6The potential for product di�erentiation in intermediate inputs to generate external

scale economies has �rst been pointed out in Ethier (1982a).
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outset. This is the well known �home market e�ect�.7

However, �new trade theory� models typically remain silent about wage

inequality within countries, but very often assume that homogeneous labor

is the only input. Whereas if other factors are allowed for, technology is

typically assumed to be homothetic, meaning that �rms draw on the same

type of labor in both, their �xed as well as their variable inputs.8 This implies

that country size, if relevant at all, works equally for all types of factor

income. There is no potential for country size e�ects to either aggravate

or ameliorate wage inequality by trickling down asymmetrically to di�erent

types of labor. As we shall see below, there are strong arguments suggesting

that di�erent types of labor are in vastly di�erent positions regarding the

advantage of large scale production.

A further feature of these �new trade theory� models is that there is

no scope for multiple trading equilibria, and no issue of con�ict over which

country ultimately gets to enjoying the advantage of large scale production.

The reason is that all scale economies are international in scope. However,

the specter of multiplicity and con�ict does arise if scale economies do not

extend beyond country borders, and if industries di�er in the degree of scale

economies.9 Under certain conditions, it becomes advantageous for countries

to host industries where scale economies are most pronounced. However,

if countries are not too di�erent in their size, market clearing conditions

alone do not determine the pattern of international specialization. Unless

the size di�erence between countries is large enough, it need not be the larger

countries that will in the end reaping more of the advantages of large scale

production, and hence pay higher wages. This feature will also be present in

our model, although we shall see that outsourcing per se reduces the scope of

indeterminacy. Moreover, in our case it will be specialization in tasks instead

of industries, and the large country advantage derives from specializing in

7See Krugman (1980) who was the �rst to point out this �home market e�ect�. Very
often, the home market e�ect is portrayed as a tendency for larger countries to also have a
larger share of production taking place in increasing returns to scale industries; see DDavis
(1998). For our purpose the important point is that under the usual conditions they pay
higher wages, which is indeed the baseline version of the �home market e�ect� in Krugman
(1980).

8For a general treatment of this type of homotheticity in monopolistic competition
models, see Horn (1983). Early models that allow for two factors are reviewed in Helpman
& Krugman (1985). A notable exception from the assumption of homotheticity in factor
input use is Helpman's theory of the multinational �rm; see Helpman (1984). However,
these models do not systematically explore the interaction between country size and rela-
tive endowments in the determination of skill premia and international di�erences in wage
levels.

9The classic reference here is Ethier (1982b) which is the �rst modern treatment of a
concern, �rst expressed in 1923 by Frank Graham in 1923, that countries may lose from
trade if they end up specializing in industries without, or with relatively low degrees of
scale economies. For a thorough analysis of the con�ict potential that derives from of scale
economies that are national in scope, see Gomory & Baumol (2000).
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tasks where the cost of o�shoring is particularly high. This is reminiscent of

the Krugman-type home market e�ect mentioned above. But again, these

advantages operate di�erently in the use of di�erent types of labor, whence

we should expect a potentially complex interaction between country size and

relative endowment that determines international and within-country wage

inequality.

The �rst paper to analyze this interaction is Epifani & Gancia (2008).

They remain within the realm of conventional �new trade theory�, where

external scale economies are international in scope, deriving from a variety

e�ect in the use of di�erentiated intermediate inputs. They assume two types

of labor, viz. high-skilled and low-skilled workers., but technology is homo-

thetic, meaning that the two types of labor are equally important for �xed

and variable cost. It turns out that for a closed economy country size works

in favor of high-skilled labor, provided that i) the degree of external scale

economies based on the variety e�ect is larger for the high-skill-intensive

industry than the low-skill-intensive industry, and ii) the elasticity of substi-

tution in demand for the goods of the two industries is larger than 1. The

intuition is quite clear: For any given composition of the labor force, an in-

crease in country size will have a positive e�ect on income per capita, due to

enhanced di�erentiation of intermediate inputs. However, since the e�ect is

stronger for the skill-intensive industry and since the price and income e�ects

by assumption do not o�set each other in demand, the ultimate outcome is

a higher scarcity premium for high-skilled labor. What is true for a closed

economy becoming larger is also true for two or many economies becoming

more integrated, whence all countries similarly reap the bene�ts from serving

a larger (world) market.

The distinction between high- and low-skilled labor is devoid of any use-

ful meaning, unless we model skill formation. Perhaps re�ecting this point,

recent literature has focused on the type of activities performed, instead of

the skills embodied in a particular worker. There are two di�erent criteria

that have been brought into play. Recent models of task trade emphasize the

varying degree to which the performance of tasks require face to face contact

between, and physical presence of, workers. 10 A very di�erent criterion is

emphasized in Rosen (1982), who draws a line of distinction between man-

agerial activities and production work. He argues that managerial activities

(oversight, coordination etc.) are inherently �xed inputs, while production

labor is a variable input. This should have important implications for income

distribution. Speci�cally, modeling a process of ability-based self-sorting by

10Of course, the two lines of distinction may be combined, as in the seminal paper by
Grossman & Rossi-Hansberg (2008). Blinder (2009) emphasizes that the line between
tasks that may be performed at a distance from the �production line� is almost orthogonal
to the line between high-skilled and low-skilled workers.
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individuals into managerial and production work, Rosen (1982) shows that

this distinction may give rise to an income distribution which is skewed to

the right, as observed in the real world.11

If one follows Rosen (1982), then any model that assumes all types of

labor to be equally important as �xed and variable inputs into production,

as in the mainstream �new trade theory� models, misses an important part of

the story.12 We therefore assume that the labor force consists of managerial

labor which is a �xed input, and production labor which is a variable input in

production. However, instead of modeling individual sorting into managerial

and production work, we assume that each country has exogenously given

supplies of managers and workers, respectively.

This simpli�cation allows us to embed the distinction between managerial

and production work in a general equilibrium model of trade that highlights

the interaction between relative endowments and country size for the re-

muneration of managers and production workers. Our model assumes two

types of scale economies. The �rst is conventional, deriving from the �xed

managerial input. This form of increasing returns to scale is internal to the

�rm modeled in the usual way relying on monopolistic competition. The

second type of scale economies is external to the �rm and it applies only to

production labor. Following Grossman & Rossi-Hansberg (2009), we assume

that such economies are present on the level of individual tasks performed

by production labor.

Like Grossman & Rossi-Hansberg (2009), we want explore the implica-

tions of international trade in such tasks, but for reasons emphasized in the

introduction, we want to explore the relative endowment of economies with

managerial and production labor, in addition to their absolute size. In stark

contrast to all models with homothetic technology (see above), in our model

the two types of labor are in di�erent positions regarding economies of scale.

Managerial workers reap internal economies due to �xed cost, thus extend-

ing to the foreign operations (tasks) of a �rm, while production workers reap

economies that are external to the �rm, but are strictly national in nature.

As we shall see, the implication of this distinction for the determination of

wages heavily depends on the trading regime, i.e., on whether or not we allow

for trade in tasks and on the �degree of freeness� in task trade.

Our model bears a resemblance to Helpman's (1984) theory of the multi-

national enterprise. In his terminology, we would say that managers are

11The sorting of workers into activities in Rosen (1982) is akin to the sorting of individ-
uals into di�erent sectors in Ohnsorge & Tre�er (2007).

12Indeed, it implies that some of the measured wage inequality between production and
non-production workers, as for instance in Feenstra & Hanson (1999), re�ects size e�ects,
and not skill e�ects.
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headquarter inputs, while production work is used in the production line,

either in the headquarter country or the foreign economy. However, the new

element that we borrow from Grossman & Rossi-Hansberg (2009) is that

trade in tasks is governed by external economies of scale of the type de-

scribed above. Although our model is very close to GR (2009), we place it

in a di�erent context of interpretation, and we use it to address di�erent

issues. First, while GR explore the role of country size, we extend our focus

on countries' relative endowments, i.e., endowments with managerial labor

relative to production workers. And we explore the e�ect of country size

and relative endowments on the relative wages within a country, in addition

to international wage disparities. We call the wage of managerial relative

to production work the managerial wage premium. We deliberately abstain

from calling it a skill-premium, because we do not address skill formation,

and we do not want to assume that managerial labor embodies systematically

higher skills than production labor.

3 A simple model

We assume two countries (domestic and foreign) that have identical prefer-

ences and technology, but di�er in endowment with managerial labor and

production workers. Preferences feature �love of variety�, modeled as usual

through a Dixit-Stiglitz-type utility function for varieties of a single �nal

good. We assume varieties to be fully symmetric in both, demand and pro-

duction. Producing any variety requires hiring f managers as a �xed input.

The two economies face given endowments with managers, denoted by H

for the domestic country and by H∗ for the foreign country. Managers are

immobile across countries. In addition to managerial input, production re-

quires a continuum of di�erent tasks, indexed by i ∈ [0, 1], to be performed

by production workers. We use a function z(i) to denote the amount of task

i that needs to be performed per unit of the �nal good. The supply of work-

ers is denoted by L and L∗ for the domestic and the foreign country. As

with managers, production workers are immobile across countries, and their

supply is given exogenously within each country.

By de�nition, �rms are headquartered in the country where they hire

their managers. We make no distinction between �rms hiring managers and

managers setting up their own �rm. In equilibrium, a manager must earn the

same income, whether in terms of entrepreneurial pro�t if self-employed or

through a perfect contract with a �rm. For simplicity, our entire argument

will be framed in terms of managerial wages, denoted by s and s∗ for the

home and the foreign economy. The equilibrium value of managerial wages is

determined by free entry and perfect competition for managers, whence pure
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pro�ts are zero. Given Dixit-Stiglitz preferences, producers of di�erentiated

varieties have price-setting power, and they charge a markup over marginal

cost equal to σ/(σ − 1) > 1, where σ > 1 is the elasticity of substitution

between any two varieties of the good.13 Assuming free entry, the number of

�rms is given by

n = H/f and n∗ = H∗/f (1)

and competitive managerial wages denoted by s and s∗, are determined from

the condition that all pro�ts end up in managerial income:

s =
cx

σ − 1

/
f and s∗ =

c∗x∗

σ − 1

/
f (2)

where c and c∗ are marginal cost from production workers employed by a �rm

headquartered in the domestic and the foreign economy, selling amounts x

and x∗ of their respective �nal-good-variety.14 We assume no trade costs for

�nal goods, hence the total amounts sold by the two types of �rms on the

world market satis�es
x∗

x
=

(
c∗

c

)−σ
(3)

Marginal costs c and c∗ depend on wages for production workers, and

on a �rm's organization of production. Firms face given wage rates w and

w∗ for workers located in the domestic and the foreign economy. We shall

compare two trading arrangements. With �nal goods trade alone, a �rm

headquartered in the domestic economy must draw exclusively on domestic

production workers, and similarly for foreign �rms. With trade in tasks, a

�rm need not have a task performed in its headquarter-country, but may also

decide to locate a task in the other country. However, doing so involves an

additional cost which varies across tasks; see below.

We use 1/A(i) to denote the amount of labor needed per unit of task i

if performed in the domestic economy. Analogously for the foreign economy.

We assume external economies of scale, which implies that A(i) depends on

the entire amount of task i performed in the domestic economy, which we

denote by X(i). Following GR (2009), we model external scale economies

in constant elasticity form, such that A(i) = A [X(i)] := [X(i)]θ, with 0 <

θ < 1. Analogously, A∗(i) = [X∗(i)]θ. Note that economies of scale are

external to the �rm, since the productivity of labor in performance of task

i increases with the number of times that the task is carried out within the

entire country, independently of �rm size.

13This assumes a neglible in�uence of a single �rm's pricing policy on the overall price
index of varieties, which implies a relatively large numer of �rms. We assume that the
overall endowment of H +H∗ is su�ciently large for a su�ciently large number of �rms.

14Equations (2) follow from setting px− cx− sf = x[σ/(σ − 1)− 1]− sf = 0.
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The external nature of the scale economies involved in simple labor tasks

has two implications. First, it is consistent with the assumption of perfect

competition in an institutional environment where individual tasks are per-

formed at arms length through market transactions. Secondly, if we allow for

task trade (o�shoring), the equilibrium location of tasks depends on �rms'

beliefs about what other �rms will do. From existing literature on external

economies of scale, one would expect multiple equilibria; see Ethier (1982b)).

This is true here as well. However, as shown by GR (2009), if any one �rm has

the option of performing tasks for other �rms at arms length (outsourcing),

then the scope for multiple equilibria is signi�cantly reduced.

We de�ne c̃(w) as the unit cost function for a �nal-good that arises for

a �rm headquartered in the home country, if trade is possible only for �-

nal goods, meaning that the entire continuum of all tasks for all domestic

�rms (and only domestic �rms) are performed domestically. Analogously for

c̃∗(w∗). We have

c̃(w) =

∫ 1

0

w
z(i)

A[z(i)nx]
di and c̃∗(w∗) =

∫ 1

0

w∗
z(i)

A[z(i)n∗x∗]
di (4)

Notice that the entire amount of task i performance in the domestic economy

is X(i) = z(i)nx. Given our speci�cation of A [X(i)], the amount of produc-

tion work on task i that is required per unit of the �nal good is equal to

[z(i)]1−θ
/

(nx)θ. We now assume that z(i) is uniform across the entire range

of i, such that [z(i)]1−θ = z. Moreover, we assume that the entire amount

of all tasks required per unit of the �nal good is of measure 1, meaning∫ 1

0
zdi = 1. This leads to

c̃(w) = w/A(nx) and c̃∗(w∗) = w∗/A(n∗x∗) (5)

It is important to note that, given these assumptions, w/A(nx) and

w∗/A(n∗x∗) may also be interpreted as the cost of performing a unit of any

task, respectively, in the domestic and the foreign economy.

4 Equilibrium without task trade

We �rst explore the comparative statics of wages and endowment for the case

where international trade is possible only in �nal goods. In subsequent sec-

tions, we look at how the results change if there is trade in tasks. Trade in �-

nal goods implies that c = c̃(w) = w /A(xn) and c∗ = c̃∗(w∗) = w∗ /A(x∗n∗) .
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Commodity market clearing according to (3) thus requires

x∗

x
=

[
w∗ /A(x∗n∗)

w /A(xn)

]−σ
(6)

Moreover, managerial wages satisfy

s =
w

A(nx)

x

σ − 1

/
f and s∗ =

w∗

A(n∗x∗)

x∗

σ − 1

/
f (7)

Labor market equilibrium for production workers requires

L =
nx

A [X(i)]
= (nx)1−θ (8)

and L∗ =
n∗x∗

A [X∗(i)]
= (n∗x∗)1−θ (9)

whereby the second equality in each line follows from the above assumption

of externally increasing returns. Replacing n = H/f and n∗ = H∗/f from

equilibrium conditions (1) for the managerial labor market, we thus have 5

equilibrium conditions to determine the equilibrium levels of four wage rates

{w,w∗, s, s∗} and the two output levels {x, x∗}. Choosing the domestic wage

rate as our numéraire, w = 1, we have s = [x/A(xn)] f/(σ−1), and replacing

x from the above labor market clearing conditions (1) and (8), we obtain the

domestic managerial

s =
L

H (σ − 1)
(10)

Given w = 1, the foreign wage is governed by commodity market clearing (6),

which leads to w∗ = (x∗/x)−1/σ(x∗n∗)θ(xn)−θ = (x∗/x)θ−1/σ(n∗/n)θ. Taking

into account equilibrium in the two labor markets for production workers,

x∗/x = (L∗/L)1/(1−θ) (n/n∗), and using n/n∗ = H/H,we arrive at

w∗ =

(
H∗

H

)1/σ (
L∗

L

) (θσ−1)/[(1−θ)σ]

(11)

Substituting back into (10) gives s∗ = w∗(n∗x∗)1−θ/H∗(σ − 1), and we thus

obtain

s∗ =
H−1/σH∗1/σ−1L−(θσ−1)/[(1−θ)σ]L∗(σ−1)/[(1−θ)σ]

σ − 1
(12)

We are now in a position to explore the comparative statics of wages. In

either country, the managerial wage premium, s/w or s∗/w∗, is independent

of country size and depends only on relative endowments. Perhaps unsurpris-

ingly, the two types of scale economies � internal economies related to �xed

managerial input, and external economies related to production workers �

have a balanced impact on the two types of wages. For the home economy,
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this is obvious from (10), for the foreign economy it similarly follows from

(11) and (12). If a country experiences balanced growth, with the number

of managers relative to workers constant, this increases both wages in a bal-

anced way. This is best seen from equations (11) and (12) by letting relative

changes Ĥ∗ := dH∗/H∗ = L̂∗ := dL∗/L∗:

ŵ∗

Ĥ∗

∣∣∣∣
L̂∗=Ĥ∗

=
ŝ∗

Ĥ∗

∣∣∣∣
L̂∗=Ĥ∗

=
θ(σ − 1)

(1− θ)σ
> 0 (13)

The e�ect of unbalanced growth of the labor force on wages is less straight-

forward. Intuitively, other things equal, a larger size of the production work

force might be a good thing for the individual worker, if there are external

scale economies in the use of production work. In contrast, we would not

expect that managers bene�t from a larger size of the managerial work force,

since the economies of scale involved in managerial input internal internal to

the �rm or manager.

Given that we have normalized the domestic production wage w to unity,

it seems natural to explore the wage e�ects of a varying foreign managerial

work force by setting Ĥ∗ > 0 and L̂∗ = Ĥ = L̂ = 0. From (12) it is

immediately clear that this depresses the foreign managerial wage rate, since

we have σ > 1. For the same reason, it raises the foreign production wage

w∗; see (11). The intuition is quite straightforward. More managers raise

the number of foreign �rms at the expense of lower �rm output. However,

with a constant production work force L∗ the amount of aggregate output

x∗n∗ must remain constant; see (9). The increased scarcity of each foreign

variety, relative to domestic varieties, allows each foreign �rm to charge a

higher price and thus pay higher wages to foreign workers.

Things look di�erent for a variation in the production work force where

we have external economies of scale. Holding all other endowments constant,

an enhanced supply of production workers L∗ has an ambiguous e�ect on

the foreign production wage w∗. From (11), the relevant elasticity is equal

to (θσ − 1)/ [(1− θ)σ], which is positive if and only if θ > 1/σ. This is

intuitive. The degree of scale economies needs to surpass a critical level,

which is in turn the higher, the lower the degree of substitutability between

di�erent varieties of the �nal good. A lower σ gives rise to more market power

for �nal goods producers, resulting in higher �nal goods prices, requiring that

foreign producers, who now produce a higher aggregate output and need to

sell more in both markets, reduce their prices by a greater extent than with

a higher sigma. Other things equal, this works against reaping the external

economies of scale in the use of production labor.

On the other hand, the cross e�ect of an increase in L∗ on the man-
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agerial wage rate is unambiguously positive, as expected. The term (σ −
1)/ [(1− θ)σ] is positive, and it is unambiguously increasing in both θ and

σ, for reasons that have just been pointed out. Hence, managerial labor

participates in the external scale economies present in production labor.

Finally, we may consider cross country e�ects. Remember that we have

normalized the domestic wage for production workers to unity, w = 1. Given

this normalization, we see from (11) and (12) that a balanced increase in the

size of the domestic work force works against foreign wages. Both, the man-

agerial and production wage rate in the foreign economy fall. An increase in

the domestic production work force, holding other things equal, lowers both,

the foreign managerial and production wage rate, if θ > 1/σ. As regards the

production wage rate, we observe the mirror image of what happens in the

domestic economy. If domestic production workers lose, then foreign pro-

duction labor gains, and vice versa. And foreign managers always lose from

a higher domestic pool of production workers, while it always works to the

bene�t of domestic managers.

Before we turn to a formal analysis of o�shoring, we might just brie�y

develop some intuition of why and how these results are a�ected if there

is trade in tasks. Basically, o�shoring partially undoes the national border

regarding the external economies of scale in production work. It does so

only partially due to trade costs. However, it does a�ect the link between

the domestic production work force and the domestic and foreign wages,

respectively. For instance, an increase in domestic production labor will

a�ect only a subset of production tasks, viz. the ones that are located in the

domestic economy. Achieving full employment of the domestic production

work force on a limited subset of tasks implies an even stronger increase in

output levels, and a correspondingly stronger cut in �nal goods prices in

order to achieve international goods market equilibrium. We would expect a

stronger condition than θ > 1/σ for domestic production labor to gain from a

larger work force. However, as we shall see below, there is also an adjustment

of the margin of tasks that are located domestically. Other things equal, a

larger work force makes decentralized (local) provision attractive for a larger

set of tasks. We now jump into a more formal analysis of task location.

5 Location of tasks

Remember that w/A(nx) and w∗/A(n∗x∗) is the cost of performing a unit

of any task, respectively, in the domestic and the foreign economy. The

cost for a unit-level of any single task that is performed in a concentrated

way for the entire world is w/A(nx + n∗x∗) if performed in the domestic

13



economy, and w∗/A(nx + n∗x∗) if located in the foreign economy. However,

dislocation of task-performance from a �rm's headquarter involves a cost.

More speci�cally, if a certain task is performed in a di�erent country from

where a �rm's headquarter is located, then the amount of this task required

per unit of the �nal good is βt(i)z instead of z. Moreover, we assume that

the additional labor required from o�shoring is labor from the country where

the task is located, not where the headquarter is located. This formulation

is equivalent to standard iceberg transport cost, where the amount of a good

that is shipped is larger than what arrives in the importing country. We have

βt(i) > 1, and we order tasks according to the ease with which they can be

dislocated, whence t′(i) > 0.

As a �rst step we address the border line between tasks that may be

concentrated in either the domestic or the foreign economy, �rst assuming

that a location decision by any �rm is matched by the same decision of all

other �rms headquartered in the same country. Obviously, it is tasks with

low i-values that are prime candidates for concentration in one of the two

countries. Thus, if

βt(i) <
w∗/A(n∗x∗)

w/A(nx+ n∗x∗)
(14)

then task i is a candidate for concentrated performance in the domestic

economy. Foreign �rms would collectively �nd no incentive to relocate this

task back to their headquarters. Given the numbers of �rms and output

levels, as well as the wage rates in either country, the condition

βt(I) = [w∗/A(n∗x∗)] / [w/A(nx+ n∗x∗)] (15)

implicitly determines a cut-o�-value I separating tasks i < I that may in

equilibrium be concentrated in the domestic economy from those that may

either be concentrated in the foreign economy, or else not be concentrated

in any country, but performed where the respective �rm's headquarter is

located. A corresponding condition

βt(I∗) = [w/A(nx)] / [w∗/A(nx+ n∗x∗)] (16)

identi�es tasks i < I∗ that may be concentrated in the foreign economy.

Obviously, if the two countries are completely symmetric, then I = I∗.

However countries may be asymmetric either in absolute size, or in their

relative endowments, which both have in�uences on number of �rms, �rm

size and wages. Other things equal, a larger country will have a larger range

of tasks that it may end up performing for the entire world. On the other

hand, a higher endowment with managers relative to simple labor has an

ambiguous e�ect. Other things equal, it does increase the number of �rms

14



headquartered there, which contributes to its size advantage. However, it also

tends to increase the equilibrium wage paid to simple labor which reduces

its cost competitiveness.

The pattern of task specialization supported by this type of coordinated

locational decision is ambiguous. For tasks i < min(I, I∗) equilibrium re-

quires concentration of a task in either the domestic or the foreign country.

Tasks i > max(I, I∗) will be located at the respective �rms' headquarter

location. If I∗ < I, then tasks indexed i ∈ [I, I∗] will be concentrated do-

mestically, and conversely for i ∈ [I∗, I] if I < I∗.

GR (2009) show that the indeterminacy of task location is reduced, if

we allow for single �rms to perform tasks for others. Thus, in line with

the de�nition introduced by Antràs & Helpman (2004), one may allow for

�rms to invest in such outsourcing capacity. Now suppose that all �rms have

tentatively decided to locate tasks i < I < I∗ in the domestic economy.

Domestic �rms will obtain these tasks for a price equal to w/A(nx + n∗x∗),

while foreign �rms have to pay dislocation cost and, thus, a price equal

to βt(i)w/A(nx + n∗x∗). It seems natural that any �rm, domestic or for-

eign, contemplates an isolated deviation strategy, such that it locates a

task i < I in the foreign economy and tries to make a pro�t by under-

cutting the aforementioned prices. Assuming that perfect price discrimina-

tion is possible then just marginally undercutting these prices would yield

aggregate revenues equal to w [nx+ βt(i)n∗x∗] /A(nx + n∗x∗), since �rms

from both countries are charged exactly their production cost. The deviant

�rm's own aggregate cost (inclusive of the o�shoring cost) would be equal

to w∗ [n∗x∗ + βt(i)nx] /A(nx+ n∗x∗). For a tentative concentration of tasks

i < I in the domestic economy to be immune against such deviation, the

pro�t from deviation, denoted by πd(i) must be negative. This pro�t can be

written as

πd(i) :=
w [nx+ βt(i)n∗x∗]− w∗ [n∗x∗ + βt(i)nx]

A(nx+ n∗x∗)
(17)

and the task J that yields zero pro�ts for the deviant πd(J) = 0 in equation

(17) is implicitly determined from

[βt(J)w∗ − w]nx = [βt(J)w − w∗]n∗x∗ (18)

or βt(J) =
w∗n∗x∗ − wnx
wn∗x∗ − w∗nx

(19)

Suppose the solution yields J ∈ ]0, 1[. Initially assuming that the do-

mestic economy produces a relatively larger aggregate output nx > n∗x∗ the
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ranking of tasks implies that for all i > J we have βt(i) [wn∗x∗ − w∗nx] <
w∗ [n∗x∗ + βt(i)nx], and hence πd(i) < 0. In this case an isolated deviation

strategy that concentrates production in the foreign economy is not feasible.

On the other hand for all i < J a single �rm can earn positive pro�ts by

deviation from the tentative location in the domestic economy. The posi-

tive pro�ts stem completely from sales to foreign �rms that are charged a

high price, while domestic �rms are charged a price lower than production

costs. However this can not be an equilibrium. When being charged a price

βt(i)w/A(nx+n∗x∗), foreign headquartered �rms decide to refrain from buy-

ing this task but instead start production at their headquarters at a lower

cost w∗/A(nx + n∗x∗). The deviator's source of positive pro�ts is now gone

and she will stop producing. If we assume J < min(I, I∗) this implies that

domestic �rms prefer o�shoring over domestic production for all of these

tasks and in the �nal equilibrium all tasks i < J are concentrated in the

foreign economy. On the other hand if we assume J > min(I, I∗), then all

tasks i < I∗ are concentrated in the foreign economy, while the other tasks

are either concentrated in the domestic economy or performed dispersedly in

both countries, depending on the value of I.

Now it is possible to identify a general pattern that describes the alloca-

tion of tasks between the two countries. We �rst describe this pattern for the

case analyzed in GR (2009), where countries are endowed with an identical

relative amount of both types of labor, while they di�er in their absolute

endowment. For convenience the ratio of managers to production workers

is set to one. Thereafter we consider an asymmetric o�shoring equilibrium

where countries di�er in their relative factor endowment.

Given that the relative endowment with both types of labor is one in

both countries, and given any equilibrium with unequal wages for produc-

tion workers in the two countries w 6= w∗ we can enumerate all of the �ve

potential outcomes for the ordering of marginal tasks. All of these �ve po-

tential outcomes imply that tasks with low o�shoring costs are concentrated

in the low-wage country and tasks with intermediate o�shoring costs are con-

centrated in the high-wage country, while tasks with high o�shoring costs are

performed in their respective domestic country by �rms from both countries.

However note that each of these sets of tasks might be empty. GR (2009)

show that in this case wages and aggregate output always go hand in hand.

In other words, the high-wage country will always have a higher aggregate

output than the low-wage country. Intuitively for most parameter values the

country that is endowed with a higher amount of both factors of production

will obtain a higher aggregate output. However note that with low o�shoring

costs and the two countries being su�ciently equal three equilibria are pos-

sible, the second equilibrium having the country that is endowed with less of

both production factors achieving a higher aggregate output and therefore
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a higher wage for production workers, while in the third equilibrium both

countries have an equal aggregate output, equal wage and the o�shoring

structure cannot be determined.

In the asymmetric case we assume that both countries are of equal size.

Size in this context has to be measured by the amount of task i performance

for domestic and foreign �rms respectively, which is equivalent to aggregate

output. This can be written as nx = n∗x∗. We do this to isolate the e�ect of

relative endowment di�erences and changes thereof on the o�shoring equilib-

rium. As a side e�ect this assumption improves the analytic tractability of

our result. Proceeding as above and assuming an equilibrium with w 6= w∗

we obtain the only possible ordering of the marginal tasks, that has tasks

with low o�shoring costs concentrated in the low-wage country while tasks

with high o�shoring costs are performed dispersedly in both countries. In

analogy to GR (2009) it is now possible to prove that relative factor endow-

ments and production workers' wages always go hand in hand. The country

with a higher relative endowment with managers always has a higher wage

for its production workers. We state this result in our Lemma 1

Lemma 1. In two countries of identical size nx = n∗x∗, w ≥ w∗ if and only

if H
L
> H∗

L∗

Proof. Upon request.

The proof has the following intuition. In this model tasks that might be

performed o�shore only require production labor to be accomplished. How-

ever, production workers are equally productive in both countries per de�ni-

tion. With very low o�shoring costs and wages �almost �equal the external

economies of scale lead to a situation where theoretically concentration of

tasks in both countries is possible. But as we know that in the domestic

economy production labor is relatively scarce, the equalization of production

workers' wages is only possible if there is at least one task concentrated in the

foreign country. In addition we know that with unequal wages the marginal

tasks I, I∗, and J are always in an order such that only o�shoring in one

direction is possible. This necessarily implies o�shoring from the high-wage-

country towards the low-wage country. In summary we can state that with
H
L
> H∗

L∗
and w 6= w∗ it must hold w > w∗ such that production workers

in the foreign economy are paid a lower wage than their domestic counter-

parts. However we cannot exclude a possible equilibrium with w = w∗ with

implies I = I∗ and equal aggregate production cost in both countries. This

means that o�shoring in both directions might theoretically take place and

no structure is imposed on the sets of tasks that are concentrated in the two

countries. In such a case we only know that the set concentrated in the for-
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eign country must be larger than the set of tasks domestically concentrated,

but we cannot determine the exact o�shoring pattern.

6 Simulation Results

In the following we illustrate some results obtained by a numerical simula-

tion of the model. There are two reasons to use simulation methods in this

context. First, as GR (2009) point out, the equilibrium parameter values

depend on integrals over the set of tasks concentrated in each economy or

performed in both countries. But these sets themselves are functions of the

parameters in question. Furthermore the external nature of the economies

of scale might give rise to multiple equilibria. This implies only little scope

for analytical tractability. An additional bene�t of the numerical simulation

is that it allows us to directly compare two e�ects with possibly opposing

consequences on o�shoring pattern and factor payments.

In the simulation we focus on the outcome for the domestic economy and

put special emphasis on the wage premium between managerial and produc-

tion workers. We choose parameter values such as to ensure comparability

with GR (2009). O�shoring cost is linear with t(i) = i+ 1 and the external

scale economy takes the form A [X(i)] := [X(i)]θ with 0 < θ < 1, while f = 1

and σ = 2. GR (2009) �nd that the choice of σ = 2 implies for the symmetric

case o�shoring in both directions whenever there is o�shoring. As we show

in section 4 this choice has the additional advantage of yielding equal re-

muneration for managers and workers in the symmetric case whenever there

is no o�shoring. In the symmetric case (North-North O�shoring) the entire

world has a constant endowment H + H∗ = 2 and L + L∗ = 2 while the

relative endowment is characterized by H/L = H∗/L∗. In the asymmetric

case (North-South O�shoring) the domestic economy is assumed to be rel-

atively more endowed with managers H/L > H∗/L∗ and to shut down the

channel that comes via country size we assume nx = n∗x∗. For both cases

we calculate the equilibrium for various values of the technological o�shoring

cost parameter β.

6.1 North-north o�shoring

Does it matter where you live?

First we turn to the results of the symmetric case. Figures 1 and 2 show the

production workers' wage and the managerial workers' salary respectively

in the domestic economy. Having a look at these �gures we can give an
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a�rmative answer to the question whether it matters where you live as a

manager or production worker. Due to the economies to scale both would

always prefer to live in the larger country. However there is a small caveat:

As mentioned above, imagine both countries to be of relative similar size and

globalization having gone very far�meaning a low o�shoring cost coe�cient

β.

This case, which corresponds to parameter values in the west of the white

line, implies the possibility of multiple equilibria and the larger country may

end up producing less aggregate output and having lower remuneration for

both types of labor. We restrict, however, the �gures to only depict the

equilibrium where the larger country produces a higher aggregate output

and has higher wages. A general insight is that both domestic factors lose as

the larger domestic economy opens up to o�shoring. No longer only domestic

labor bene�ts from the scale e�ect but also foreign labor.

What are the drivers of inequality?

There is something more to learn from the two factor remunerations by cal-

culating the ratio of them, the so called wage premium between managerial

and production labor, which is shown in �gure 3. Have a look at any given

o�shoring cost parameter β and start from a situation where the two coun-

tries are of identical size. Slightly increasing the factor endowment in one

country, keeping constant the ratio of managerial to production labor, yields

a higher wage premium if this increasing inequality leads to a higher vol-

ume of o�shoring activity, whereas the wage premium stays constant at one

as long as there is no o�shoring. However as the size of the larger coun-

try increases further, the wage premium falls again. At the point that is

characterized by complete specialization in both of the two countries and no

tasks left to be performed dispersedly in both countries there is a kink in

the wage premium curve. From there on further increasing inequality only

yields a small decrease and may for some values of β even lead to a rise in the

wage premium before it continues to fall. This implies that the advantage of

large scale production is biased towards the �xed production input, namely

managerial workers.

Figure 3 also tells us about the e�ects that has a change in the o�shoring

cost parameter β for a �xed relative country size. As β declines and o�shoring

initially becomes feasible we see a sharp increase in the wage premium. As

the o�shoring cost decreases further to the point of complete specialization

of the two economies the wage premium arrives at a local minimum. But for

lower values of β that still imply complete specialization, managers bene�t

more than proportionally from lower o�shoring costs and once again we see

21



F
ig
u
r
e
3
.
G
R
:
S
k
il
l
P
re
m
iu
m

In
d
ep
en
d
en
t
V
a
ri
a
b
le
:
H

=
L

=
2
−
H
∗

=
2
−
L
∗
a
n
d
β

σ
=

2,
θ

=
0.

8,
f

=
1

22



a rising wage premium.

Therefore we conclude that in a country on a balanced growth path, im-

plying a constant ratio of managers to production workers, we can expect

to see more inequality between managers and workers. The same is true if

this country opens up to globalization. However, one must take into account

that for similar countries and a high β o�shoring may be prohibitively ex-

pensive and small changes of country size and/or o�shoring costs than have

no e�ect on inequality. Additionally there are some segments where the wage

premium behaves in a non-monotonic way and as above we cannot exclude

the possibility of multiple equilibria for some parameter combinations.

6.2 North-south o�shoring

Do you always prefer to be a scarce factor?

Now let us move on to the asymmetric case. First note that for a given

o�shoring cost β domestic workers, who are already a scarce factor in their

economy, bene�t from more asymmetry, since this implies an even higher rel-

ative scarcity of production labor, while the opposite holds true for managers.

As expected by classical Heckscher-Ohlin logic, having more managers in the

country helps production workers to gain higher wages at constant o�shoring

costs. However, for high levels of globalization this e�ect is smaller since o�-

shoring works in the opposite direction. The foreign economy is production

labor abundant and can deliver tasks at a lower cost. This additional foreign

labor supply drives down wages of domestic production workers.

For very similar countries domestic production workers, although being

the scarce production factor, can even end up with an identical wage as

their foreign counterparts, which implies I = I∗. In such an equilibrium,

o�shoring of some tasks from the domestic to the foreign economy equalizes

wages in both countries. However, the set of tasks that yields equal wages

when performed o�shore in the foreign country might be smaller than the set

of tasks for which o�shoring is feasible as implied by I and I∗. If this is the

case then for all tasks i with C < i ≤ I = I∗ there is nothing to determine

the location of production, we only know that there exists a non-empty set

of tasks concentrated in the foreign economy and that this set is larger than

the set of tasks concentrated in the domestic economy.

Who gains more from liberalization?

Also in the asymmetric case we can identify a channel that connects o�shoring

with the relative wages of managerial and production workers. From �gure
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6 we see the expected result that for a given value of β the wage premium

declines as the domestic economy becomes more managerial labor abundant.

Nevertheless, lower o�shoring costs drive up the wage premium. Finally

for very low o�shoring costs the e�ects of o�shoring can even o�set the

consequences of the relative factor endowment. From a situation with no

o�shoring and equal endowment with both factors that gives a wage premium

of one, we can move to a more asymmetric endowment that drives production

workers' wages over managers' salaries. However a decline in β can reverse

this result and yield a managerial wage premium larger than one, even if the

domestic economy is relatively more endowed with managerial labor. If there

is much scope for easy o�shoring, managers may in fact gain from a more

abundant supply of their species.

The implications of a fall in the o�shoring cost for any given relative factor

endowments are as above. As in the symmetric case, lower o�shoring costs

imply a lower worldwide demand for production labor. This is strenghtened

by the fact that the foreign economy in the asymmetric case is endowed with a

high proportion of production workers that initially are paid very low wages.

This has to be compensated by a fall in the relative wage of production labor

in the domestic economy. Hence the channel from o�shoring costs to the

wage premium can also be identi�ed in the analysis of o�shoring from relative

managerial labor abundant northern economies to relative production labor

abundant southern economies.

Comparing the size of these two channel it is intuitive that o�shoring in

the asymmetric model has a larger e�ect than in the symmetric model. In

the asymmetric case, moving from no o�shoring to a substantial amount of

o�shoring while holding endowments �xed can increase the wage premium by

a factor of around 2.5. In the symmetric model, where we look at o�shoring

between countries with an identical relative labor endowment, moving from

no o�shoring to a substantial amount of o�shoring only increases the wage

premium by a factor 1.05. However note that in the symmetric model a quite

smaller shift in the o�shoring cost parameter β is needed to drive the wage

premium to its maximum, while in the asymmetric model we can see a steady

increase as β declines.

7 Conclusion

In this paper we analyze the impact of trade on the wage premium. By

wage premium we mean the relative wage of managers to production work-

ers, where managerial labor is characterized by being a �xed production

input while production labor is a variable input. Trade takes the form of
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o�shoring and only production workers face the risk of their jobs being o�-

shored, whereas a constant amount of managers is needed to work in the �rm

headquarters.

In recent literature there is a consensus that, other things equal, larger

countries can pay higher real wages. This result is usually derived from

models with monopolistic competition and increasing returns to scale à la

Krugman (1980). On the other hand it is well known that relative scarcity

of a production factor drives up the relative wage of this factor. This paper

is an attempt to unite two strands of literature, combining the theory of

increasing returns to scale with relative endowment e�ects to explore their

interaction.

We draw upon recent work by Grossman & Rossi-Hansberg (2009) where

trade in �nal varieties is costless but trade in tasks (o�shoring) is costly and

only a�ects production labor. Within their model framework we calculate

wages and salaries and analyze how they are in�uenced by technological

shocks that reduce the technological o�shoring cost parameter. We compare

factor remunerations between countries as well as within countries and �nd

that a decrease in o�shoring costs generally leads to a rising managerial

wage premium. The scope of this increasing inequality within a country,

however, depends crucially on the assumptions on factor endowments in the

two countries. On the other hand we �nd that inequality between the two

countries is reduced by globalization. Factors in a formerly small economy

can now exploit increasing returns to scale by concentrating on a subset

of tasks and formerly scarce factors face harder competition from abroad

lowering their remuneration.

Moreover we analyze the e�ects of changes in factor endowments on factor

remuneration. We �nd that by an increasing endowment with both types

of labor, that leaves the relative endowment constant, managers as well as

production workers bene�t. They bene�t even more when o�shoring costs

are relatively high. However, as soon as the relative factor endowment is

changed, the determination of winners and losers crucially depends on the

level of globalization that the economy is on. For example in a situation

where o�shoring is relatively cheap, we show that increasing the endowment

with managers in a manager-abundant economy makes both types of labor,

managers and workers, better o�.
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