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Abstract 

 
We develop a model of international trade with a monopsonistically competitive labour market 
in which firms employ skilled labour for headquarter tasks and unskilled workers to conduct a 
continuum of production tasks. Firms can enter foreign markets through exporting and through 
offshoring, and we show that due to monopsonistic competition our model makes sharply 
different predictions, both at the firm level and at the aggregate level, about the respective 
effects of the export of goods and the offshoring of tasks. At the firm-level, exporting leads to 
higher wages and employment, while offshoring of production tasks reduces the wages paid to 
unskilled workers as well as their domestic employment. At the aggregate level, trade in goods 
is unambiguously welfare increasing since domestic resources are reallocated to large firms with 
high productivity, and firms with low productivities exit the market. This reduces the 
monopsony distortion present in autarky, where firms restrict employment to keep wages low, 
resulting in too many firms that are on average too small. Offshoring on the other hand gives 
firms additional scope for exercising their monopsony power by reducing their domestic size, 
and as a consequence the resources spent on it can be wasteful from a social planner’s point of 
view, leading to a welfare loss. 
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1 Introduction

“It is ignorance, heterogeneous preferences, and mobility costs that

are the most plausible sources of frictions in the labour market. The

consequence of these frictions is that employers who cut wages do

not immediately lose all their workers. [...] The labour supply curve

facing the firm is, as a result, not infinitely elastic.”

— Manning (2003, p. 4)

In this paper, we develop a new model of international trade and offshoring with a monopsonisti-

cally competitive labour market. In the presence of monopsony power firms face upward sloping

labour supply functions, and we show that as a direct consequence exporting of goods and off-

shoring of tasks have potentially very different effects both at the firm level and at the aggregate

level. Key to this difference is a hitherto unexplored motive for offshoring that arises if firms have

market power in the labour market: By moving offshore part of their tasks firms can reduce domes-

tic employment, and thereby the wage rates they have to pay at home, without having to reduce

their output. In contrast, if a firm chooses to export it has to increase its domestic employment,

and therefore the wage it pays its domestic workers necessarily goes up. This finding is strongly

supported by the evidence reported in Hummels et al. (2014, 2018), who show that employment

and wages of unskilled workers increase through exporting and decrease due to offshoring. The

important insight that firms can use their monopsonistic power in the labour market to lower

domestic wages by reducing their domestic employment also provides a rationale for the somewhat

counterintuitive finding of Alfaro and Charlton (2009) that the major part of vertical foreign direct

investment is observed between similar economies.1

Building on recent contributions to labour economics (see Manning, 2003; Ashenfelter et al.,

2010), we associate monopsonistic competition with an upward-sloping, firm-specific labour supply

curve. We provide a microfoundation for this supply curve in a general equilibrium framework,

by utilising a discrete choice mechanism, giving workers independently and identically distributed

preferences over a continuum of firms (see McFadden, 1976; Thisse and Toulemonde, 2010; Card

et al., 2018). Facing upward-sloping labour supply curves, firms that aim to hire more workers

must pay higher wages to compensate the marginal worker of a now larger workforce for the utility

loss from giving up alternative workplace options. As a consequence, larger firms pay higher wages

– well in line with the rich evidence on firm-size wage premia (see Oi and Idson, 1999, for an

overview).

To study the differential effects of exporting and offshoring, we embed our model of the labour

market into a general equilibrium trade model with heterogeneous firms. Firms draw their pro-

1Hummels et al. (2018) give an excellent overview of the vast empirical evidence on the quantitative importance
of offshoring between developed countries.
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ductivity levels from a common distribution as in Melitz (2003), and they hire skilled workers

for performing headquarter tasks and unskilled workers for performing a continuum of production

tasks. Both exporting and offshoring are subject to fixed and variable trade costs. Assuming – sim-

ilar to Armenter and Koren (2015) and Antrás et al. (2017) – that firms differ in their fixed costs

of foreign market entry, we obtain a model in which domestic producers, exporters, offshorers,

and offshoring exporters coexist over wide ranges of the productivity distribution, in line with

the evidence reported by Tomiura (2007), Hallak and Sivadasan (2013), and Antràs and Yeaple

(2014). In the baseline specification of our model, we consider an open economy with two identical

countries and assume similar to Antràs and Helpman (2004) that only production tasks can be

offshored. We impose these specific assumptions, which are relaxed in an extension, to highlight

in the simplest possible way that our model can explain the finding of Alfaro and Charlton (2009)

that a major part of vertical foreign direct investment is observed between similar economies as

well as the finding of Hummels et al. (2014) that, in contrast to exporting, firm-level employment

and wage effects of offshoring on skilled and unskilled workers are asymmetric.

The monopsonistic structure of the labour market not only gives firms an incentive to offshore,

but also provides a natural constraint for the extent of offshoring since moving (additional) tasks

offshore drives up the wage a firm has to pay to its foreign workers along the upward-sloping

supply curve it faces abroad. With identical countries, no firm will therefore put offshore more

than half the production tasks, and in the presence of positive variable costs for trading tasks

internationally the share is strictly lower than one half. The availability of offshoring effectively

gives firms access to a technology that allows them – at a cost – to reduce the wage they pay

to unskilled workers. As a result, offshoring firms reduce their overall skill intensity. There is an

induced general equilibrium effect that increases in the relative wage of unskilled workers, affecting

all firms in manufacturing, including those that do not offshore, as well as the service sector, which

provides the fixed input for exporting and offshoring using skilled and unskilled labour with the

same cost shares as in manufacturing. Due to this general equilibrium effect, the skill intensity of

the service sector rises relative to autarky, and so does the skill intensity of non-offshoring firms

in manufacturing. In contrast to offshoring of tasks, the export of goods leaves the skill intensity

in the two sectors unaffected.

Both forms of globalisation are also very different regarding the welfare effects. Exporting

is unambiguously welfare increasing since domestic resources are reallocated to large firms with

high productivity, and firms with low productivities exit the market. This reduces the monopsony

distortion present in autarky, where firms restrict employment to keep wages low, resulting in

too many firms that are on average too small.2 The reduction in the monopsony distortion adds

2This insight is not new and has already been discussed by Robinson (1933). In a first thorough analysis of labour
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to the positive welfare effects associated with market exit of the least productive firms and with

access to foreign product varieties that are well known from other models featuring heterogeneous

firms. Offshoring on the other hand gives firms additional scope for exercising their monopsony

power by reducing their domestic size, and as a consequence the resources spent on it can be

wasteful from a social planner’s point of view, potentially leading to a loss in aggregate welfare.

The aggregate welfare loss is not certain, however, since also with offshoring domestic labour is

reallocated towards high-productivity producers, in this case including the domestic production

facilities of foreign offshorers, which by itself is beneficial to social welfare. We also show that, in

contrast to exporting, offshoring affects skilled and unskilled workers asymmetrically, and that it

improves the relative welfare position of unskilled workers.

There exists a small theoretical literature that provides possible explanations for the existence

of vertical foreign direct investment between similar countries, as described by Alfaro and Charl-

ton (2009). In an influential contribution to this literature, Grossman and Rossi-Hansberg (2012)

develop a model with external increasing returns to scale at the task level. The framework of

Grossman and Rossi-Hansberg (2012) generates multiple equilibria, and vertical foreign direct in-

vestment between identical countries is possible in their model due to the benefits of producing a

task in an already large foreign market. By contrast, the models developed by Burstein and Vo-

gel (2010) and Antrás et al. (2017) explain global sourcing of firms by input-specific productivity

differences between countries. We show that monopsonistic competition in the labour market can

be an alternative engine of trade in tasks and that the market power that firms have over seg-

ments of the labour market provides a powerful motive for two-way offshoring between symmetric

countries.3

Our paper also contributes to a sizeable literature discussing the effects of trade on the wages

paid by heterogeneous firms. Examples for studying the effects of exporting are Helpman et al.

(2010, 2017), Davis and Harrigan (2011), and Egger and Kreickemeier (2012), whereas Amiti

and Davis (2012) consider exports of final goods and imports of intermediates in an integrated

framework. Although differing in their specific microfoundations, all of these studies generate a

firm-size wage premium due to rent sharing between firms and workers. In the models of Sampson

(2014) and Grossman et al. (2017) a firm-size wage premium is the result of positive assortative

matching between workers of differing ability and firms that differ in productivity.4 Our model

market monopsonies, she noted that “[i]f the supply of labour to individual firms is less than perfectly elastic and if
profits are normal the firms will be of less than optimum size [...]” (p. 296).

3The international business literature (cf. Roza et al., 2011) has found that gaining access to qualified personnel
is one of the most important motives for large and medium-sized firms to move parts of their production offshore
(see also Schmeisser, 2013, for a literature review).

4Eckel and Yeaple (2017) present a model in which firms can screen applicants in order to learn about their
abilities. Since screening involves fixed costs, it is only attractive for high-tech firms that make high profits. These
firms pay their workers wages that reflect their true abilities, whereas low-tech firms, lacking information on the
ability of their workers offer a uniform wage that is on average lower than the wage paid by high-tech firms. Eckel
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differs from the literature by showing the important difference between trade in goods and trade in

tasks for wages and employment at the firm level. Costinot and Vogel (2010) consider a model with

firm-specific wages, trade, and offshoring in a North-South context. In contrast to our approach,

firms in Costinot and Vogel (2010) only produce in one country, making the offshoring decision

a binary choice. The emphasis on the firm-internal margin of offshoring and its consequences for

domestic wages and employment relates our analysis to the North-South trade model of Egger

et al. (2016).5

Our modelling of a monopsonistically competitive labour market with firm-specific labour sup-

ply functions is well grounded in the recent empirical literature, which estimates labour supply

elasticities to the firm. Following Manning (2003), this empirical literature has gained momen-

tum, covering various developed and developing countries, different occupations and time periods.

The empirical strategies range from reduced form estimates (with and without an IV-strategy or

natural experiment) to semistructural and structural estimates.6 The vast majority of studies

finds evidence in favour of firm-specific upward-sloping labour supply curves, with – on average

– relatively low labour supply elasticities that are consistent with monopsonistic competition and

inconsistent with an infinitely elastic labour supply under perfect competition (cf. Hirsch et al.,

2010; Falch, 2011; Naidu and Wang, 2016).

In the international trade literature the effects of demand-side distortions in the labour market

have been largely overlooked. An exception is MacKenzie (2018), who considers trade between

two countries with many segmented, industry-location specific labour markets. The assumption of

a finite number of competitors in the product market and a finite number of competitors in each

labour market segment gives firms simultaneously oligopolistic as well as oligopsonistic market

power. Similar to our setting, this model produces an inefficient resource allocation with the

distortion mitigated in the open economy, because trade leads to an increases in the market shares

of highly productive firms. Quantifying the effects of trade with plant-level data from India,

MacKenzie (2018) shows that the main source of welfare gain in this model is due to a reduction

of the oligopoly power of firms in the product market, with the reduction of their oligopsonistic

power in the labour market providing a further welfare stimulus. By looking at the effects of trade

and Yeaple (2017) show that wage offers by firms lead to a selection equilibrium with positive assortative matching
between high-ability workers and high-tech firms and to excessive screening from a social planner’s point of view.
Exporting in this model makes screening attractive for more firms, leads to exit of low-tech firms, and may be welfare
decreasing.

5There is a small literature studying sourcing strategies of firms facing unionised labour markets. Skaksen (2004)
distinguishes the wage and employment effects of potential (non-realised) and realised offshoring, and shows that
in both cases employment and wage effects go into opposite directions. Eckel and Egger (2009) show that with
cooperative bargaining firms have an incentive to invest in a symmetric partner country, in order to improve their
threat point in the wage negotiation with the local union. This model can explain negative employment and wage
effects of horizontal but not of vertical foreign investment.

6See Manning (2011) for a detailed literature review and Sokolova and Sorensen (2018) for a meta-analysis of
estimations of firm-specific labour supply elasticities.
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in goods only, MacKenzie (2018) misses the important difference between trade in goods and trade

in tasks in an environment, in which firms have market power in their product as well as their

labour market.7

The rest of this paper is organised as follows. In Section 2, we outline the basic structure of our

model and solve the firm’s problem in partial equilibrium. In Section 3, we consider the general

equilibrium, discuss the economy-wide labour allocation, and study the effects of exporting and

offshoring on welfare in a setting with two symmetric countries. In Section 4, we give up restrictive

assumptions regarding the considered parameter domain, discuss offshoring of headquarter tasks,

and consider asymmetric countries. The last section concludes with a summary of the most

important results.

2 The model: basics

In this section, we outline a model featuring monopolistic competition in the product market and

monopsonistic competition in the labour market. We consider a one-sector economy in which firms

use skilled and unskilled labour as inputs into the production of differentiated goods. Firms have

access to foreign consumers through exporting, and they have access to foreign workers through

offshoring.

2.1 Technology and production

Production combines skilled labour (indexed h) and unskilled labour (indexed l), using a Cobb-

Douglas technology, where we follow Antràs and Helpman (2004) in associating skilled labour

input with the provision of headquarter tasks and unskilled labour input with the performance of

production tasks. As in Acemoglu and Autor (2011), we consider a continuum of production tasks

indexed η̃ ∈ [0, 1]. Firm ω’s output, q(ω), is assembled according to

q(ω) = βϕ(ω)ℓh(ω)αh




exp




1∫

0

ln ℓl(ω, η̃)dη̃









αl

, αh + αl = 1, αh, αl > 0, (1)

where β is a positive constant further discussed below, ϕ(ω) > 0 is a technology parameter that

captures the firm’s total labour productivity, ℓh(ω) is skilled labour input in the performance of

headquarter tasks, and ℓl(ω, η̃) is the task-specific effective unskilled labour input in the perfor-

7Heiland and Kohler (2018) discuss the consequences of monopsonistic labour markets in a setting with trade and
migration. Monopsonistic power of firms exists in their model because worker skills are assumed to be firm-specific.
Due to this specificity, trade – by making firms bigger – reduces match quality, whereas migration – by expanding
labour supply – increases match quality. Similar to Heiland and Kohler (2018), Macedoni and Tyazhelinikov (2018)
discuss the differential effects of product and input market integration in a setting with oligopolistic and oligopsonistic
market power of firms.
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mance of production tasks. Skilled labour for headquarter services has to be hired in the home

country, while the unskilled labour input into the performance of production tasks is provided ei-

ther by domestic or by foreign workers, depending on whether the respective task is kept at home

or put offshore. One unit of effective labour input is needed to produce one unit of each task.

In the case of offshoring, production tasks must be imported to the home country, incurring an

iceberg-type trade cost that is common to all tasks and captured by parameter τo > 1. Effective

labour input per unit of unskilled labour hired abroad is therefore given by 1/τo, whereas effective

labour input per unit of unskilled labour hired at home is 1. Since production tasks are symmetric

in all respects, firms are indifferent between which ones to put offshore, and we can rank them

without loss of generality such that tasks with a lower index are offshored first. Under the sufficient

condition that some but not all production tasks are offshored this gives a unique threshold η(ω) ∈

(0, 1) that separates tasks put offshore, η̃ < η(ω), from tasks performed at home, η̃ ≥ η(ω).

Accordingly, η(ω) gives the share of production tasks put offshore by firm ω.

2.2 The firms’ problem

Firms hire workers on a monopsonistically competitive labour market, with their market power

following from firm-specific upward-sloping supply curves for skilled and unskilled labour. Supplies

of skilled and unskilled labour facing firm ω are given by hS(ω) = Ahwh(ω)
1−θ
θ and lS(ω) =

Alwl(ω)
1−θ
θ , respectively, where subscript S is used to indicate a supply-side variable, Ah, Al are

supply shifters that are exogenous for the individual firm but endogenous in general equilibrium,

and θ ∈ (0, 1/2) is a constant that is inversely related to the wage elasticity of labour supply. A

microfoundation for the labour supply curves based on a discrete choice mechanism is given in

Section 3. For the goods market, we impose the commonplace assumption of iso-elastic demand,

which for firm ω is given by qD(ω) = Aqp(ω)−σ, σ > 1, with Aq being a demand shifter that is

exogenous to the firm but endogenous in general equilibrium. A microfoundation for the demand

curve is also given in Section 3.

We denote by fm, fd, fe(ω), fo(ω) the fixed factor inputs needed for market entry, production,

exporting, and offshoring, respectively. These factor inputs are purchased from a perfectly com-

petitive service sector at a common price s per unit. As discussed in detail below, we allow the

fixed cost of exporting and offshoring to be firm-specific. Furthermore, we use τe > 1 to capture

iceberg-type trade costs for exporting and introduce indicator functions Ie(ω), Io(ω) to distinguish

exporters (with Ie(ω) = 1) from non-exporters, and offshorers (with Io(ω) = 1) from non-offshorers,
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using an asterisk to indicate foreign variables. Then, the firm’s problem is to maximise profits

p(ω)qS(ω) +
Ie(ω)

τe
p∗(ω)q∗

S(ω) − whℓh(ω) − τow
∗
l (ω)

∫ Io(ω)η(ω)

0
ℓl(ω, η̃)dη̃

−wl(ω)

∫ 1

Io(ω)η(ω)
ℓl(ω, η̃)dη̃ − Ie(ω)sfe(ω) − Io(ω)sfo(ω) − sfd − sfm,

(2)

subject to the usual non-negativity constraints as well as (i) the market clearing conditions for

the monopsonistically competitive labour markets, which are given by ℓh(ω) = Ahwh(ω)
1−θ
θ ,

τo

∫ Io(ω)η(ω)
0 ℓl(ω, η̃)dη̃ = A∗

lw
∗
l (ω)

1−θ
θ , and

∫ 1
Io(ω)η(ω) ℓl(ω, η̃)dη̃ = Alwl(ω)

1−θ
θ ; (ii) the market clear-

ing conditions for the monopolistically competitive goods markets, given by qS(ω) = Aqp(ω)−σ

and q∗
S(ω)τ−1

e = A∗
qp

∗(ω)−σ in the case of exporting; (iii) the requirement that the firm’s market-

specific output levels must add up to its aggregate production level, qS(ω) + Ie(ω)q∗
S
(ω) = q(ω);

and (iv) the production function in Eq. (1).

Profit maximisation can be represented as a five-stage problem. At stage one, firms decide

upon market entry and draw their total labour productivity ϕ(ω) as well as their fixed factor

input requirements for exporting and offshoring, fe(ω), fo(ω), from common distributions. At

stage two, firms decide conditional on the lottery outcome on whether to produce and on whether

to export and/or offshore. At stage three, offshoring firms decide upon how many tasks to perform

at home and abroad by setting η(ω). At stage four, firms choose their output level q(ω), and the

employment of skilled and unskilled labour, ℓh(ω) and ℓl(ω, η̂), necessary to achieve it. Finally,

at stage five firms choose the production output sold at home and abroad by splitting their total

output q(ω) into qS(ω) and q∗
S(ω).

Together, stages three to five represent the intensive firm margin, in that they sum up firms’

optimal decisions along three firm-internal margins highlighted in the trade literature (cf. Egger

et al., 2016; Fernandes et al., 2018): the intensive margin of exporting (stage five), the intensive

task margin (stage four), and the extensive task margin (stage three). The intensive firm margin

is conditional on the decisions regarding entry as well as taking up production, exporting, and

offshoring at the extensive firm margin. Representing the extensive firm margin as the solution

of a two-stage problem follows Melitz (2003) and acknowledges the important role of uncertainty

in the market entry decision of firms. We solve the maximisation problem through backward

induction. In doing so, we take a partial equilibrium perspective, treating parametrically supply

shifters Al, Ah, A∗
l , A∗

h, demand shifters Aq, A∗
q and the price for the service input s.

2.3 Profit maximisation at the intensive firm margin

The stage five decision is the solution to a simple allocation problem, and profit-maximisation

establishes qS(ω) = q(ω) for non-exporters and q∗
S(ω) =

A∗
q

Aq
τ1−σ

e qS(ω), qS(ω) = q(ω)
(
1+

A∗
q

Aq
τ1−σ

e

)−1
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for exporters. Substitution into product demand allows us to express the revenues of firm ω as

r(ω) ≡ p(ω)qS(ω) + Ie(ω)τ−1
e p∗(ω)q∗

S(ω) = A
1
σ
q

[
κe(ω)q(ω)

] σ−1
σ
, (3)

where

κe(ω) ≡

(
1 +

A∗
q

Aq
τ1−σ

e

) Ie(ω)
σ−1

(4)

measures the relative differential of overall to domestic market size, which is equal to one for

non-exporters and equal to κ̂e ≡
(
1 +

A∗
q

Aq
τ1−σ

e

) 1
σ−1

> 1 for exporters.

In order to solve the stage-four problem of finding the profit maximising level of output, given

the share of offshored tasks η(ω), we proceed in two steps. First, we derive the cost minimising

input ratio for skilled and unskilled labour, and second we use the cost function derived in step

one to determine the profit maximising output level. Substituting Eq. (1) and the market clearing

conditions for skilled and unskilled labour, we can write the stage-four problem of choosing cost-

minimising labour inputs as follows:

min
ℓh(ω),{ℓl(ω,η̃)}

c(ω) ≡A
− θ

1−θ

h ℓh(ω)
1

1−θ + (A∗
l )− θ

1−θ


τo

Io(ω)η(ω)∫

0

ℓl(ω, η̃)dη̃




1
1−θ

+A
− θ

1−θ

l




1∫

Io(ω)η(ω)

ℓl(ω, η̃)dη̃




1
1−θ

,

s.t. βϕ(ω)ℓh(ω)αh




exp




1∫

0

ln ℓl(ω, η̃)dη̃









αl

≥ q̄. (5)

The first-order conditions with respect to ℓh and ℓl(ω, η̃) can be written as

αhc(ω) = wh(ω)ℓh(ω) (6)

and

αlc(ω) =





wl(ω)ℓl(ω, η̃) if the task is performed at home

w∗
l (ω)τoℓl(ω, η̃) if the task is performed abroad

, (7)

respectively. Combining Eqs. (6) and (7) with the respective labour market clearing conditions for
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firm ω leads to expressions for relative demand at the firm level for the two types of labour:

ℓl(ω, η̃)

ℓh(ω)
=





(
αl

αh

)1−θ (Al

Ah

)θ [ 1

1 − Io(ω)η(ω)

]θ

if the task is performed at home

1

τo

(
αl

αh

)1−θ (A∗
l

Ah

)θ [ 1

η(ω)

]θ

if the task is performed abroad

. (8)

Substituting Eq. (8) into Eq. (1), solving for ℓh(ω), substituting the resulting expression into first-

order condition (6), and setting β ≡
∏

j=h,l α
−αj(1−θ)
j to get rid of uninteresting constants, we get

the cost function

c(ω) =
∏

j=h,l

A
−αj

θ
1−θ

j {κ[η(ω)]ϕ(ω)}− 1
1−θ q(ω)

1
1−θ , (9)

with

κ[η(ω)] ≡





[(
1

τo

) 1
θ A∗

l

Al

1 − η(ω)

η(ω)

]η(ω)
1

1 − η(ω)





Io(ω)αlθ

.

For Io(ω) = 0, we have η(ω) = 0 and thus κ[η(ω)] = 1. If Io(ω) = 1, κ[η(ω)] is hump-shaped. Its

value is equal to one at η(ω) = 0 and smaller than one at η(ω) = 1 if A∗
l τ

− 1
θ

o < Al (see below).

Changes in κ[η(ω)] have an impact on the cost of production that is qualitatively similar to changes

in the total factor productivity ϕ(ω). This is why the cost saving from offshoring that is realised

if κ[η(ω)] > 1 is commonly referred to as a productivity effect (cf. Grossman and Rossi-Hansberg,

2008).

The profit maximising output level, given the share of offshored tasks, now follows by simply

maximising operating profits

π(ω) ≡ r(ω) − c(ω) = A
1
σ
q

[
κe(ω)q(ω)

] σ−1
σ

−
∏

j=h,l

A
−αj

θ
1−θ

j {κ[η(ω)]ϕ(ω)}− 1
1−θ q(ω)

1
1−θ

with respect to q(ω). We get, of course, the standard first order condition dr(ω)/dq(ω) =

dc(ω)/dq(ω), where it is easily checked that in our model marginal revenue und marginal cost

are linked to average revenue and average variable cost by

r(ω)

q(ω)
=

σ

σ − 1

dr(ω)

dq(ω)
and

c(ω)

q(ω)
= (1 − θ)

dc(ω)

dq(ω)
,

respectively. Hence, the price charged by firm ω, which is identical to its average revenue, is related

to its marginal revenue by the standard markup σ/(σ−1), reflecting the firm’s monopoly power in

the goods market. In addition, the average variable cost paid by firm ω, which is a Cobb-Douglas

index of the skilled and unskilled wage rate, is a mark-down 1 − θ on its marginal cost, reflecting

the firm’s monopsony power in the labour market. The relative difference between the price and

9



the average variable cost corresponds to the product of the price markup and the wage markdown

and it is independent of the output level because product demand and labour supply are iso-elastic.

The output of firm ω as an explicit function of its offshored task range η(ω) follows as

q(ω) =

{
γ1−θA

− 1−γ

σ−1
q Aκe(ω)γκ[η(ω)]ϕ(ω)

} 1
1−γ

, where A ≡ A
1

σ−1
q

∏

j=h,l

A
αjθ
j (10)

is a composite of the economy-wide aggregates Aq, Al, Ah, and γ ≡ (1 − θ)(σ− 1)/σ is the inverse

of the product of price markup and wage markdown.

In order to find the profit maximising task range η(ω) conditional on offshoring, stage three

of the profit-maximisation problem, we substitute q(ω) from Eq. (10) into Eq. (3) and use the

well-established result that with constant-elasticity demand firm-level operating profits π(ω) are

proportional to firm-level revenues (in our case, a fraction 1 − γ of revenues). We can then express

π(ω) as an increasing function of κ[η(ω)], and an offshoring firm’s profit-maximising choice of

η(ω) follows by setting κ′[η(ω)] = 0. Applying the envelope theorem and taking into account that

η(ω) = 0 if Io(ω) = 0, we can compute

η(ω) = 1 −

(
1 +

A∗
l

Al
τ

− 1
θ

o

)−Io(ω)

κ[η(ω)] =

(
1 +

A∗
l

Al
τ

− 1
θ

o

)Io(ω)αlθ

≡ κo(ω). (11)

This shows that as a consequences of monopsonistic competition in the labour market an offshoring

firm splits its task production between the two markets, η(ω) ∈ (0, 1), and the profit-maximising

task allocation ensures cost savings from offshoring, due to κo(ω) =
(
1 +

A∗
l

Al
τ

− 1
θ

o

)αlθ

≡ κ̂o > 1

if Io(ω) = 1. Eq. (11) furthermore shows that in the case of identical countries (Al = A∗
l ) firms

offshore at most half their tasks (if τo = 1), and that this share is decreasing in the variable

offshoring cost.

Using the solution for κo(ω), we can express r(ω) in logarithmic form as follows:

ln r(ω) = (1 − θ)ξ ln γ + ξ lnA+ ξ lnϕ(ω) + ξ lnκe(ω) + ξ ln κo(ω). (12)

The elasticity of revenues with respect to total labour productivity ϕ(ω) is given by ξ ≡ σ−1
σ(1−γ) =

σ−1
1+θ(σ−1) , lower than σ − 1, which is the corresponding elasticity in Melitz-style models with a

perfectly competitive labour market. The elasticity is smaller in our model since more productive

and therefore larger firms have to pay higher wages, which mitigates their advantage in terms of

marginal production costs. Since κe(ω) and κo(ω) also affect firm-level revenues with elasticity

ξ, their values can be interpreted as the productivity equivalents of offshoring and exporting,

respectively, on firm-level revenues.

In analogy to firm-level revenues, we can in a further step determine the impact of exporting

10



and offshoring on domestic firm-level employment and wages. Denoting by ℓl(ω) ≡ [1−η(ω)]ℓl(ω, η̃)

total unskilled labour input used for the performance of production tasks at home, we can express

domestic wages and domestic employment for labour of type j = h, l in logarithmic form as follows:

lnwj(ω) = θ lnαj + θ[1 + (1 − θ)ξ] ln γ − θ lnAj + θξ lnA

+ θξ lnϕ(ω) + θξ ln κe(ω) + θξεj ln κo(ω), (13)

ln ℓj(ω) = (1 − θ) lnαj + (1 − θ)[1 + (1 − θ)ξ] ln γ + θ lnAj + (1 − θ)ξ lnA

+ (1 − θ)ξ lnϕ(ω) + (1 − θ)ξ ln κe(ω) + (1 − θ)ξεj ln κo(ω). (14)

Eqs. (13) and (14) reveal the important role of parameter θ in our model. It determines how

percentage changes in the wage bill, which are identical to the percentage changes in revenues

derived above, are split into changes in employment and changes in wages, with θ denoting the

share of a change in the wage bill that is reflected in wage changes rather than employment changes.

Finally, εj captures the skill-specific impact of offshoring at the firm level, which as discussed by

Egger et al. (2015) and Egger et al. (2016) is the result of a relocation effect and a productivity

effect. The relocation effect captures the domestic employment loss in those tasks moved offshore

and in those tasks performed at home at a now higher relative cost, while the productivity effect

captures the demand stimulus for domestic labour input in all tasks performed at home because

offshoring makes the firm more competitive.8 Since in the benchmark version of our model in this

section we assume that headquarter tasks are not offshorable, we have εh ≡ 1. In contrast, for

domestic unskilled labour input we get εl ≡ 1 − (αlθξ)
−1 < 0, which gives a first important result.

Proposition 1 Whereas exporting increases domestic firm-level employment and wages of both

skill types, offshoring increases domestic employment and wages of skilled labour and reduces do-

mestic employment and wages of unskilled labour.

Proof The proposition follows from Eqs. (13) and (14) and the analysis in the text.

In contrast to models in which wage differences follow from a rent-sharing mechanism (cf. Egger

and Kreickemeier, 2009, 2012; Amiti and Davis, 2012; Helpman et al., 2010), wages in our model

depend positively not on the economic success of the firm but – via the upward sloping labour

supply curve – on its local employment. This difference is important in the case of offshoring,

where a decrease in local employment of the offshoring firm occurs for production workers, while

operating profits increase. Hence our model cannot only explain that exporters are exceptional

producers that are larger and pay higher wages than non-exporters (see Bernard and Jensen, 1995,

8The relocation of labour is associated with a labour supply effect in the spirit of Grossman and Rossi-Hansberg
(2008). However, due to the assumption of monopsonistic market power, the supply effect in our model is firm-specific
and not the same for all producers.
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1999; Frías et al., 2018) but it also provides a plausible explanation for the more nuanced picture

about the firm-level employment and wage effects of offshoring reported by Hummels et al. (2014).

More specifically, our model accords with the evidence for Danish firms that offshoring leads to an

increase in the wage and employment of skilled workers and to a decrease in the domestic wage

and employment of unskilled workers.9

2.4 Profit maximisation at the extensive firm margin

With the solutions from the previous subsection at hand, we now turn to firm ω’s stage-two problem

of choosing its modus operandi. This involves three different decisions. On the one hand, the firm,

having entered the market, decides on whether to start production, in which case it has to pay a

fixed cost sfd. On the other hand, it chooses its offshoring and export status. Exporting requires

the payment of a fixed cost sfe(ω), while offshoring requires the payment of a fixed cost sfo(ω).

We distinguish four different firm types: domestic producers are firms that only employ domestic

workers and only serve domestic consumers; exporters are firms that only employ domestic workers,

but serve domestic as well as foreign consumers; offshorers are firms that employ domestic and

foreign workers, while selling all their output at home; offshoring exporters are firms that employ

domestic and foreign workers and serve domestic and foreign consumers.

For a given offshoring and export status, revenues in Eq. (12) increase with a firm’s total

labour productivity. This implies that firms with higher levels of ϕ(ω) can more easily bear the

fixed costs of production, exporting, and offshoring. To generate an outcome with selection of

firms by their ϕ(ω)-levels, we impose three additional assumptions. First, we assume that the

fixed factor input fd is high enough to make domestic production and local sales unattractive for

firms with an unfavourable draw of ϕ(ω). We discuss a sufficient condition for this outcome at

the end of this section. Second, we assume that the fixed input for exporting, fe(ω), and the fixed

input for offshoring, fo(ω), are not lower than the fixed input of production, fe(ω), fo(ω) ≥ fd.

Third, we assume that τ1−σ
e A∗

q < Aq and τ
− 1
θ

o A∗
ℓ < Aℓ, so that 1 < κ̂ξ

e, κ̂
ξ
o and κ̂ξ

eκ̂
ξ
o < 2. Together,

these three assumptions ensure that the least productive firms stay out of the market, whereas the

least productive producers do not export or offshore.

Denoting the operating profits of domestic firms, exporters, offshorers and offshoring exporters

by πd(ω), πe(ω), πo(ω) and πeo(ω), respectively, we can formulate indifference conditions that

determine productivity thresholds separating for each firm different modes of operation. With fixed

production cost being the same for all firms, indifference condition πd(ω) = sfd defines a cutoff

productivity level ϕd > 0 that separates firms with ϕ(ω) ≥ ϕd, choosing to produce, from firms

9It is easily checked in Eqs. (13) and (14) that in our model the negative wage and employment effects also occur
in firms that increase the extent of offshoring incrementally as a consequence of a small reduction in τo.
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with ϕ(ω) < ϕd, choosing to remain inactive. In contrast, since the fixed costs of exporting and

offshoring are firm-specific, so are the productivity thresholds related to any form of international

activity. Condition πi(ω) − πd(ω) = sfi(ω) determines the productivity threshold ϕi(ω), i ∈ {e, o}

that renders a firm with a total labour productivity equal to the threshold indifferent between

domestic production and exporting if ϕ(ω) = ϕe(ω) or between domestic production and offshoring

if ϕ(ω) = ϕo(ω). Similarly, indifference condition πeo(ω) − πd(ω) = s[fe(ω) + fo(ω)] characterises

the productivity threshold ϕd
eo(ω) that makes firms with a total labour productivity equal to

the threshold indifferent between domestic production and exporting plus offshoring. The three

productivity thresholds are proportional to ϕd and given by

ϕe(ω) = ϕd

[
fe(ω)

fd

1

κ̂ξ
e − 1

] 1
ξ

, ϕo(ω) = ϕd

[
fo(ω)

fd

1

κ̂ξ
o − 1

] 1
ξ

,

ϕd
eo(ω) = ϕd

[
fe(ω) + fo(ω)

fd

1

κ̂ξ
eκ̂

ξ
o − 1

] 1
ξ

.

(15)

For a full characterisation of all possible alternatives and their relative attractiveness, we finally

compare the operating profits of exporters and offshorers with the operating profits of offshoring

exporters. This determines the two conditions πeo(ω)−πe(ω) = sfo(ω) and πeo(ω)−πo(ω) = sfe(ω),

which we can use to characterise the productivity thresholds ϕe
eo(ω) and ϕo

eo(ω). A firm with total

labour productivity equal to ϕe
eo(ω) is indifferent between exporting and exporting plus offshoring,

while a firm with a productivity level equal to ϕo
eo(ω) is indifferent between offshoring and offshoring

plus exporting. The productivity thresholds thus described are given by10

ϕe
eo(ω) = ϕd

[
fo(ω)

fd

1

κ̂ξ
e(κ̂ξ

o − 1)

] 1
ξ

, ϕo
eo(ω) = ϕd

[
fe(ω)

fd

1

κ̂ξ
o(κ̂ξ

e − 1)

] 1
ξ

. (16)

We now show, as a function of fixed export requirement fe(ω), which firm types can arise in

equilibrium. As we discuss more formally in the Appendix, there are three parameter domains:

1. For firms with fe(ω) ≤ κ̂
ξ
e−1

κ̂
ξ
o−1

fo(ω)

κ̂
ξ
e

, we have ϕe(ω) ≤ ϕd
eo(ω) < ϕo(ω) and ϕe(ω) < ϕe

eo(ω).

In this group of firms, domestic firms with ϕ(ω) ∈
[
ϕd, ϕe(ω)

)
, exporters with ϕ(ω) ∈

[
ϕe(ω), ϕe

eo(ω)
)
, and offshoring exporters with ϕ(ω) ≥ ϕe

eo(ω) coexist.

2. For firms with κ̂
ξ
e−1

κ̂
ξ
o−1

fo(ω)

κ̂
ξ
e

< fe(ω) < κ̂
ξ
o−1

κ̂
ξ
e−1

fo(ω)κ̂ξ
o, we have ϕd

eo(ω) < min
{
ϕo(ω), ϕe(ω)

}
. In

this group of firms, domestic firms with ϕ(ω) ∈
[
ϕd, ϕ

d
eo(ω)

)
and offshoring exporters with

ϕ(ω) ≥ ϕd
eo(ω) coexist.

10Depending on the parameter configuration there may exist a further condition equalising the profits of exporters
and offshorers. However, since the respective cutoff (if it exists) is not required for our analysis, we do not further
elaborate on it.
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3. For firms with fe(ω) ≥ κ̂
ξ
o−1

κ̂
ξ
e−1

fo(ω)κ̂ξ
o, we have ϕo(ω) ≤ ϕd

eo(ω) < ϕe(ω) and ϕo(ω) < ϕo
eo(ω).

In this group of firms, domestic firms with ϕ(ω) ∈
[
ϕd, ϕo(ω)

)
, offshorers with ϕ(ω) ∈

[
ϕo(ω), ϕo

eo(ω)
)
, and offshoring exporters with ϕ ≥ ϕo

eo(ω) coexist.

Since we have shown above that firm-level revenues increase in total labour productivity, higher

levels of ϕ(ω) are associated with a higher degree of internationalisation. As a consequence,

offshoring exporters always exist for sufficiently high realisations of total labour productivity.

Furthermore, our model supports coexistence of exporters and offshorers if firms in parameter

ranges 1. and 3. exist, i.e. if there is sufficient heterogeneity in the firm population regarding the

relative size of fixed offshoring costs and fixed exporting costs.

We finally turn to the market entry decision at stage one. Similar to Melitz (2003), we assume

that market entry requires a fixed cost investment of sfm that gives access to a lottery. The lottery

gives a single draw of total labour productivity ϕ(ω) from the Pareto distribution G(ϕ) = 1−ϕ−g ,

with g > ξ. In addition, firms also draw the fixed factor input requirements for exporting and

offshoring, fe(ω), fo(ω). In the interest of analytical tractability, we model fi(ω), i = e, o, as the

product of a common element f(ω) and a type-specific component µi(ω): fi(ω) ≡ µi(ω)f(ω).

We associate the common element f(ω) with a firm’s general ability to become an international

producer and assume that it is distributed according to the continuously differentiable function

F (f) with support on interval [fd,∞). The type-specific component µi(ω) captures whether it is

easier for firm ω to become an exporter or an offshorer. We assume that µi(ω) is a binary variable

that can take values 1 or µ > 1. We capture the lottery assigning µi(ω) to firms by an urn-ball

model. There are two types of balls in the urn, one with label e and one with label o. Firms draw

a ball from the urn and place it back afterwards. If the ball is labelled e, they have µe(ω) = 1 and

µo(ω) = µ. If the ball is labelled o, they have µe(ω) = µ and µo(ω) = 1. If µ 6= 1, this means that

firms are either relatively good exporters or relatively good offshorers. The relative frequency of

balls labelled e is given by ρ ∈ (0, 1).

With these assumptions at hand, we can formulate the following proposition.

Proposition 2 If µ > max
{
κ̂ξ

e
κ̂
ξ
o−1

κ̂
ξ
e−1

, κ̂ξ
o

κ̂
ξ
e−1

κ̂
ξ
o−1

}
≡ µ, there is coexistence of domestic producers,

exporters, offshorers, and offshoring exporters, and an overlap of the four producer types in the

productivity distribution. Under the sufficient condition of µ > κ̂ξ
e > κ̂ξ

o, our model produces the

following ranking of productivity cutoffs: ϕd < min{ϕe(ω)} < min{ϕo(ω)} < min
{
ϕe

eo(ω), ϕo
eo(ω)

}
.

Proof See the Appendix.

The coexistence of different types of producers and their overlap in the productivity and revenue

distributions is a stylised fact reported for instance by Tomiura (2007), Hallak and Sivadasan
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(2013), and Antràs and Yeaple (2014). Armenter and Koren (2015) and Capuano et al. (2017)

show that models of the Melitz (2003)-type can be made consistent with this evidence when adding

additional sources of firm heterogeneity. In contrast to previous theoretical work, we distinguish

three types of international producers, namely exporters, offshorers, and offshoring exporters,

address the complementarity of different forms of foreign market entry (in the spirit of Yeaple,

2003), and show that for µ > κ̂ξ
e > κ̂ξ

o the productivity rankings of exporters, offshorers, and

offshoring exporters, captured by their productivity cutoffs, are in line with the evidence reported

by Tomiura (2007) for Japanese firms.

Under the parameter constraint µ > µ, we can determine the fractions of exporters, offshorers,

and offshoring exporters in the overall population of active firms.11 With formal details deferred

to the Appendix, we compute for the fraction of exporters and offshorers

χe ≡ ρ

[
fd

f̃µ
κ̂ξ

e

(
κ̂ξ

o − 1
)] gξ



(
κ̂ξ

e − 1

κ̂ξ
o − 1

µ

κ̂ξ
e

) g
ξ

− 1


 , (17)

χo ≡ (1 − ρ)

[
fd

f̃µ
κ̂ξ

o

(
κ̂ξ

e − 1
)] gξ



(
κ̂ξ

o − 1

κ̂ξ
e − 1

µ

κ̂ξ
o

) g
ξ

− 1


 , (18)

where

f̃ ≡

[∫ ∞

fd

f− g
ξ dF (f)

]− ξ
g

(19)

is a weighted average of the firm-specific fixed cost parameter f(ω) and χe, χo > 0 follow from

condition µ > µ. The fraction of offshoring exporters is given by χeo ≡ χe
eo + χo

eo, with

χe
eo ≡ ρ

[
fd

f̃µ
κ̂ξ

e

(
κ̂ξ

o − 1
)] gξ

, χo
eo ≡ (1 − ρ)

[
fd

f̃µ
κ̂ξ

o

(
κ̂ξ

e − 1
)] gξ

. (20)

Differentiation of χe, χo, and χeo gives the intuitive result that the fraction of exporters and

offshoring exporters increases in the relative market size of the foreign economy, dχe/dκ̂e > 0

and dχeo/dκ̂e > 0. In contrast, the fraction of offshorers decreases in the relative market size

of the foreign economy, dχo/dκ̂e < 0, because for some offshorers exporting becomes attractive.

Similarly, a lower relative cost of performing tasks abroad increases the fraction of offshorers and

offshoring exporters, dχo/dκ̂o > 0 and dχeo/dκ̂o > 0, whereas the fraction of exporters decreases,

dχe/dκ̂o < 0, because some exporters begin to offshore.

11There are three other parameter configurations. If µ < min
{

κ̂ξe
κ̂

ξ
o−1

κ̂
ξ
e−1

, κ̂ξo
κ̂

ξ
e−1

κ̂
ξ
o−1

}
≡ µ, there are no exporters

or offshorers, only national firms and offshoring exporters. Intuitively, this is because with µ close to one the
fixed costs of exporting and offshoring for each firm are similar, and hence each firm chooses either both forms of
internationalisation or none. We briefly discuss this case in Section 4 below. In the intermediate case of µ ∈ [µ, µ],
national firms and offshoring exporters coexist either with exporters or with offshorers, depending on the ranking of
κ̂ξe and κ̂ξo. There are no exporters if κ̂ξo > κ̂ξe and there are no offshorers if κ̂ξe > κ̂ξo.
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Firms enter the productivity lottery as long as under the veil of uncertainty the expected profits

of doing so exceed the fixed cost of market entry sfm. The expected profits of potential entrants

are denoted E[ψ], derived in the Appendix, and given by

E[ψ] = [1 −G(ϕd)]
ξsfd

g − ξ
∆ (κ̂e, κ̂o) − sfm, (21)

where

∆ (κ̂e, κ̂o) ≡ 1 +
f

fd

(
f̃

f

) g
ξ [
χe + χo + (1 + µ) (χe

eo + χo
eo)
]

(22)

denotes the ratio of operating profits in the open and the closed economy and

f ≡

[∫ ∞

fd

f
ξ−g

ξ dF (f)

] ξ
ξ−g

(23)

is another weighted average of the firm-specific fixed cost parameter f(ω) that is different from f̃ .

Substituting 1−G(ϕd) = ϕ−g
d and setting E[ψ] = 0, we can derive a solution for cutoff productivity

ϕd, which is larger than one and therefore supports selection at the lower bound of the productivity

distribution for arbitrary levels of χe, χo, and χeo if fm < fd
ξ

g−ξ
.

3 General Equilibrium

We now embed the firm-level analysis into a general equilibrium framework. In our benchmark

model, we consider trade between two identical countries, each endowed with Nl > 0 unskilled

and Nh > 0 skilled workers. Workers supply one unit of labour of the respective skill type and

can seek employment in the monopsonistically competitive labour market of the manufacturing

sector, earning firm-specific wages there, or they can seek employment in a perfectly competitive

service sector. The service sector provides the fixed factor input for market entry, production,

exporting, and offshoring. In the spirit of Bernard et al. (2007), we assume that service production

requires both types of labour and uses a Cobb-Douglas technology with the same cost shares as

manufacturing. We normalise this technology to get rid of uninteresting constants and write the

average cost and thus the price of one unit of service input as s = sαh
h sαl

l , where sh, sl are the wages

of skilled and unskilled labour in the service sector. Using Shephard’s lemma, we can determine

the demand for skilled and unskilled labour per unit of service input as ℓsh = αh(sl/sh)αl and

ℓsl = αl(sh/sl)
αh , respectively.
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3.1 Microfoundations for goods demand and labour supply

Following Ethier (1982), we think of manufacturing firms as intermediate goods producers that

provide differentiated inputs for the production of a homogeneous final output, Y , using a linear

homogeneous technology that features a constant elasticity of substitution, σ > 1, between the

respective intermediates: Y =
[ ∫

ω∈Ω q(ω)
σ−1
σ dω

] σ
σ−1

, where Ω is the continuous set of available

intermediates. Assuming that final good Y is freely tradable at zero trade costs and choosing Y as

our numéraire, we get the standard iso-elastic demand curve introduced above, with the demand

shifter in the goods market equal to economy-wide output: Aq = Y .

Turning to the microfoundation for labour supply, we assume that from the perspective of

workers, manufacturing firms are heterogeneous in two dimensions: they pay different wages and

they provide a worker-firm-specific return in the form of an amenity, which captures the worker’s

valuation of any non-pecuniary job aspects such as the firm’s working culture (see Thisse and

Toulemonde, 2010; Card et al., 2018, for a similar assumption). The amenity level of worker ν

from working at firm ω, a(ν, ω), is known to the worker but not to the firm and is drawn by each

individual from the Fréchet extreme value distribution F (a) = exp
(

− a− 1−θ
θ

)
, which is the same

for all firms and common to all workers ν. The indirect utility of worker ν with skill type j = h, l

from employment in firm ω is given by

vj(ν, ω) =
wj(ω)a(ν, ω)

max{Ej [a(ν, ω)]}
, (24)

where Ej[a(ν, ω)] is the expected amenity level of type-j worker ν at firm ω, conditional on ac-

cepting a job at this firm, or alternatively the firm-level amenity average of type-j workers. Since

all workers have the same ex-ante view of how attractive it is to work at firm ω, Ej[a(ν, ω)] – in

contrast to a(ν, ω) – only depends on ω, but not on the individual worker ν. Ej[a(ν, ω)] is higher for

low-wage firms, since these firms are only chosen by workers for whom the non-monetary benefits

of working there is high.12 In Eq. (24), we divide by the economy-wide maximum of firm-specific

averages, max{Ej [a(ν, ω)]}, in order to close a labour market externality and to make the average

economy-wide amenity level independent of the total mass of firms.

Since workers have to choose a single employer, the allocation of workers to firms can be

understood as the solution to a discrete choice problem, as in McFadden (1976). The assumption

of a continuous choice set, makes our problem akin to Ben-Akiva et al. (1985); Dagsvik (1994);

Thisse and Toulemonde (2010). As we show in an online supplement, the probability of type-j

worker ν to (weakly) prefer a job in firm ω promising utility vj(ν, ω) over all alternatives ω′ 6= ω

12In an online supplement, we derive the explicit solution Ej [a(ν, ω)] = Γ
(

1−2θ
1−θ

)
Wj

wj (ω)
, where Γ (·) is the Gamma

function.
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is given by13

Prob[vj(ν, ω) ≥ max{vj(ν, ω′)}] =
wj(ω)

1−θ
θ

∫
ω∈Ωwj(ω)

1−θ
θ dω

. (25)

The probability of a worker to choose firm j depends positively on the wage paid by this firm, wj(ω),

and negatively on a weighted economy-wide aggregate of all wages paid by manufacturing firms,

Wj ≡
[ ∫

ω∈Ωwj(ω)
1−θ
θ dω

] θ
1−θ

. The supply of type j-labour for firm ω is then determined by the

total labour input of this type in manufacturing, Lm
j , multiplied by the firm-specific probability

of hiring a given worker
[
wj(ω)/Wj

] 1−θ
θ , and it is given by lS(ω) = Ajwj(ω)

1−θ
θ , where Aj ≡

Lm
j /W

1−θ
θ

j . The sensitivity of labour supply to changes in wages wj(ω) depends on the shape

parameter (1 − θ)/θ, which is an inverse measure of the heterogeneity of workers’ job preferences.

In the limiting case of θ = 0, workers perceive the amenity level to be the same at all firms, and

therefore labour supply for each firm becomes perfectly elastic. In this case, the labour market is

perfectly competitive, with all firms paying the same skill-specific wage.

3.2 Factor allocation

Prior to the entry of firms, skilled and unskilled workers make a sectoral choice and decide upon

seeking employment in manufacturing or the service sector. The sectoral choice of workers is

irreversible, because the fixed factor input of services is employed prior to the hiring of production

workers, and it is made under uncertainty about the realisation of amenities and wages in the

sector of manufacturing. Being risk-neutral, workers choose the alternative that promises the

highest expected utility. Therefore, in equilibrium the service sector wage sj needs to be equal to

the expected utility from working in manufacturing, which we denote by v̄j . Since all workers are

indifferent between manufacturing firms ex ante, v̄j is also equal to the expected utility E[vj(ν, ω)].

Since firm-level wages are known with certainty, we have

v̄j =
wj(ω)Ej [a(ν, ω)]

max{Ej [a(ν, ω)]}
=

min{wj(ω)} max{Ej [a(ν, ω)]}

max{Ej [a(ν, ω)]}
= min{wj(ω)},

where the first equality sign follows from Eq. (24), and the second equality sign follows from the

fact that the firm with the highest expected amenity level must be the firm that pays the lowest

wage rate. Accordingly, the expected utility of employment as a production worker is given by the

lowest wage paid by manufacturing firms. As formally shown in the Appendix, for both skill types

the lowest wage is paid by the domestic producer with productivity ϕd. Denoting the wage paid

13Ben-Akiva et al. (1985) provide an analysis for the case of a continuum of alternatives when the random utility
components are extreme value Gumbel distributed. Mattsson et al. (2014) show that if a variable x is Gumbel
distributed, then exp[x] is Fréchet distributed. This allows us to apply the solution concept from Ben-Akiva et al.
(1985) to our problem.
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by this firm by wd
j , j = h, l, we therefore obtain vj = wd

j .14

The allocation of skilled and unskilled workers to manufacturing and services is determined

by the indifference condition wd
j = sj , which then determines the cost of the fixed factor input as

s =
(
wd

h

)αh(wd
l

)αl , whereas skilled and unskilled labour demand per unit of fixed service input is

given by ℓsh = αh(sl/sh)αl and ℓsl = αl(sh/sl)
αh , respectively. Denoting by ℓdj the labour input of

skill type j in the domestic firm with total labour productivity ϕd, we can link ℓdj and ℓsj by

ℓdj =
γ

1 − γ

αjπd

wd
j

=
γ

1 − γ

αjsfd

wd
j

=
γ

1 − γ
fdℓ

s
j. (26)

The first equality sign follows from applying first-order conditions (6) and (7) to the least productive

domestic producer, the second equality sign uses the zero-profit condition πd = sfd, and the third

equality sign uses indifference condition wd
j = sj.

We make use of the relationship between ℓdj and ℓsj established by Eq. (26) to link sector-wide

employment in manufacturing and services. To determine sector-wide employment in services, we

can substitute Eq. (21) into the free entry condition E[ψ] = 0 and compute

fm

1 −G(ϕd)
=

ξ

g − ξ
fd∆ (κ̂e, κ̂o) ,

where fd∆ (κ̂e, κ̂o) is the average fixed factor input of active firms for production, exporting, and

offshoring, while fm/[1 −G(ϕd)] is the fixed factor input for market entry per active firm, taking

into account that some firms enter the lottery but do not start production. Denoting the mass of

active firms by M , we then compute for sector-wide employment of skill type j = h, l in services:

Ls
j =

g

g − ξ
∆ (κ̂e, κ̂o) fdℓ

s
jM. (27)

Sector-wide employment in manufacturing can be computed by aggregating employment from Eq.

(14) over all firms. As formally shown in the Appendix, this gives for skill type j = h, l

Lm
j =

g

g − (1 − θ)ξ
Λj (κ̂e, κ̂o) ℓdjM, (28)

with Λh(·) < Λl(·) and Λh(·) < ∆(·). Thereby, g
g−(1−θ)ξ Λj(·) gives the ratio of domestic type-j

employment in the average and the marginal firm, with Λj(1, 1) = 1 and Λj (κ̂e, κ̂o) > 1 if κ̂e > 1

and/or κ̂o > 1.

Eqs. (27) and (28) link sector-level employment to the mass of firms, which is itself endogenous.

14Since firms cannot observe the amenity draws of their applicants, they pay the same wage to all their workers.
As a consequence, workers differ in their ex post utility levels from employment because they differ in their amenity
level from working for a firm. From an ex post perspective, this generates rent sharing between the firm and its
infra-marginal workers, similar to Card et al. (2018).
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In the Appendix, we show how to find closed-form solutions in terms of model parameters for these

variables as well as for the relative wage rate paid by the least productive firm. We get

Ls
j =

∆(·)

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)

Nj, Lm
j =

γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)

Nj , (29)

wd
h

wd
l

=
αh

αl

Nl

Nh

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λh(·)

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λl(·)

, (30)

as well as

M =
g − ξ

gfd

∏

j=l,h



 Nj/αj

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)




αj

. (31)

Eqs. (29) to (31) characterize the open economy general equilibrium of symmetric countries. In

this equilibrium, we have κ̂e =
(
1 + τ1−σ

e

) 1
σ−1 > 1, κ̂o =

(
1 + τ

− 1
θ

o

)αlθ

> 1, and the relative

revenue increase from exporting and offshoring must therefore be the same in the two symmetric

countries. From Eqs. (17), (18), and (20) it then follows that χe, χo, and χeo are all positive for

the parameter domain in Proposition 2. This establishes the following proposition.

Proposition 3 In the open economy with two symmetric countries, our model features two-way

exporting and two-way offshoring. In comparison to autarky, offshoring leads to an increase in the

skill intensity in services and to a decrease in the average skill intensity in manufacturing, while

exporting leaves the skill intensity of services and manufacturing unchanged.

Proof See the Appendix.

Our result of the prevalence of two-way offshoring between identical countries is well in line with

the evidence reported by Alfaro and Charlton (2009) that vertical multinational activity pre-

dominantly exists between symmetric countries. The induced changes in average skill intensities

at the sector level have a straightforward intuition. Start with the case of exclusive offshoring,

where the intuition is easiest seen by distinguishing between a direct and an indirect wage effect.

The availability of offshoring effectively gives firms access to a technology that allows them – at a

cost – to reduce the wage they pay to unskilled workers. This is what we call the direct wage effect.

As a consequence, there is an increase in demand for unskilled workers by those firms that choose

to offshore, reducing overall skill intensity of offshoring firms. For each firm the additional demand

for unskilled workers arises in its offshore location, but this does not matter for our argument since

the countries are identical, and therefore the aggregate effect on the demand for unskilled labour is

the same in both markets. The positive demand shock for unskilled labour leads to an increase in
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the relative wage of unskilled workers in general equilibrium, affecting all firms in manufacturing,

including those that do not offshore, as well as the service sector. This is the indirect wage effect.

As a consequence of the indirect effect, the skill intensity of the service sector rises, and so does

the skill intensity of non-offshoring firms in manufacturing. For the offshoring firms, the indirect

wage effect partially reverses the direct wage effect, but does not fully offset it.15 Due to labour

market clearing, the increase in the skill intensity for the service sector and the non-offshoring

manufacturing firms must be matched exactly by the lower skill intensity in offshoring firms, such

that the average skill intensity in the economy remains constant.

With exclusive exporting, none of these changes happens. In this case, the reallocation of labor

is solely between domestic establishments of manufacturing firms and between manufacturing and

services, and since all firms in manufacturing employ the same ratio of skilled and unskilled labour,

which furthermore matches the employment ratio within services, the average skill intensity in each

sector is left unchanged. Although the intuition is not as straightforward, we show in the Appendix

that the effect of exclusive offshoring on sectoral skill intensities from Proposition 3 carries over to

the transition from autarky to an open economy equilibrium with both trade in goods and trade

in tasks.

3.3 Market efficiency and welfare

For the welfare analysis, we take a utilitarian perspective. Since for both skill types expected

utility from employment is equalised across sectors, sj = vj, and since this expected utility is

equal to the wage paid by the domestic firm with total labour productivity ϕd, vj = wd
j , social

welfare can be expressed as

V =
∑

j=h,l

Nj

N
wd

j , (32)

where

wd
j = T∆(·)

1
g



 ∆(·)Nj/αj

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)




−1 


∏

j=l,h



 ∆(·)Nj/αj

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)




αj




σ
σ−1

(33)

is derived in the Appendix and T ≡ γβ− θ
1−θ

(
1
fd

) 1
σ−1

[
ξ

g−ξ
fd
fm

] 1
g is a constant. With the welfare

function in Eq. (32), we take an ex ante perspective and make use of the fact that firms pay wages

that equalise the expected utility of workers from employment in all possible jobs. Due to this, the

welfare function does not depend on individual realisations of amenities, which makes the welfare

15Relative wages can move in opposite directions in different firms within manufacturing due to the monopsonistic
market structure, which makes worker mobility between firms imperfect.
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effects discussed below accessible to empirical research.16

The welfare analysis is more involved than in Melitz (2003), because having monopsonistic

competition in the labour market adds a distortion to the model. We illustrate the resulting

inefficiency in an online supplement, where we analyse for the closed economy a social planner who

can set the same proportional tax rate on the fixed cost of market entry, sfm, and the fixed cost

of production, sfd, and redistribute the tax revenue in a lump-sum fashion. If θ = 0, the labour

market is perfectly competitive, and in this case the social planner sets the tax rate equal to zero

because the market outcome is (constrained) efficient (see Benassy, 1996; Dhingra and Morrow,

2019). If θ > 0, firms reduce their output and use their monopsony power to decrease wages.

This leads to lower labour demand than in an otherwise identical model with a competitive labour

market (see Eq. (14)). With lower employment per firm, there is excessive firm entry. The social

planner corrects for the inefficient resource allocation by setting a positive tax rate in order to

make firm entry less attractive.

From the theory of second best (see Lipsey and Lancaster, 1956), we would conjecture that

gains from trade exist in our model if the distortion in the labour market is reduced in the open

economy, while losses from trade may exist if the distortion is increased. Exporting leads to

additional employment in highly productive firms and induces exit of firms with low levels of

total labour productivity. Since the autarky equilibrium has too many firms, and these firms are

too small, exporting works against the initial labour market distortion, and we therefore expect

gains from trade in goods. Furthermore, these gains should equally accrue to skilled and unskilled

workers since in autarky all firms within manufacturing pay the same skill premium, which equals

the skill premium paid in the service sector, and this skill premium is unaffected by the transition

to exporting.

Things are different in the case of trade in tasks. First, offshoring potentially reduces welfare

since the monopsony distortion is aggravated. This is because the only motive for firms to engage

in offshoring is to exploit their monopsony power in the labour market, and this can in turn make

the resources invested for offshoring wasteful from a social planner’s point of view.17 Second,

the welfare of skilled and unskilled workers is affected differently by offshoring. As discussed

above, offshoring works like a positive demand shock for unskilled labour, and therefore welfare of

16Although workers’ expected utility is equalised across all employment options, our model features wage differ-
entiation between firms, and therefore can be used to rationalise the increase in residual wage inequality between
observationally identical workers through trade liberalisation (cf. Amiti and Davis, 2012; Egger et al., 2013; Helpman
et al., 2017). In an online supplement, which is available from the authors upon request, we discuss the differential
effects of trade in goods and trade in tasks on residual wage inequality.

17To see this, one can consider a simplified version of our model with homogeneous firms (due to g → ∞) without
trade in goods (due to τe → ∞) and no selection into offshoring (due to fo(ω) = 0). In this case, offshoring lacks the
benefit of shifting labour towards high-productivity firms and hence spending resources for it is always wasteful and
to the detriment of social welfare. In the setting with heterogeneous firms and selection into offshoring, a negative
welfare effect exists if the resource costs for offshoring outweigh the benefits from a more favourable production
structure.
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unskilled workers rises relative to the welfare of skilled workers. In the service sector, this change

in relative welfare is tantamount to the increase in the relative wage of unskilled workers. In

manufacturing, the welfare of workers also depends on amenities provided by their employers, and

therefore the relative welfare of skilled and unskilled workers and their relative wage can move in

opposite directions, and this is exactly what happens in offshoring firms.

We summarise these insights in the following proposition.

Proposition 4 Whereas exporting affects the two skill groups symmetrically and increases social

welfare, offshoring benefits unskilled relative to skilled workers and can make both skill groups

worse-off, thereby lowering social welfare.

Proof Formal proof in the Appendix.

Regarding the effect of offshoring, Proposition 4 shows a superficial similarity to the welfare result

from Egger et al. (2015) in that it highlights the possibility that offshoring can lead to welfare

losses. The mechanisms leading to this result are, however, different. In Egger et al. (2015)

losses from offshoring to a low-wage host country can exist only for a high-wage source country

if offshoring is confined to highly productive firms and leads to reallocation of workers from high-

productivity to low-productivity producers, thereby magnifying a pre-existing distortion of the

autarky equilibrium. In the current setting, offshoring occurs between identical countries, and the

welfare loss can occur despite the reallocation of workers from low-productivity to high-productivity

producers.

4 Discussion

In this section, we discuss how our results change if we consider a regime in which not all firm

types coexist (Section 4.1), allow for offshoring of headquarter and production tasks (Section 4.2),

or account for country asymmetries to capture the idea of North-South offshoring (Section 4.3).

4.1 Limited coexistence of firm types

So far, we have focussed on a parameter domain that delivers the empirically observed coexistence

of domestic producers, exporters, offshorers, and offshoring exporters. However, the main insights

from our analysis regarding the differential effect of offshoring on high- and unskilled workers and

the existence of offshoring between symmetric countries are not the result of restricting atten-

tion to the specific parameter space characterised in Proposition 2. When discussing the welfare

effects of exporting and offshoring, we have already considered model variants with exclusive ex-

porting and exclusive offshoring, thereby eliminating the existence of offshoring exporters. To
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complete the picture of possible coexistence patterns, we now consider a parameter domain of

µ < min
{
κ̂ξ

e
κ̂
ξ
o−1

κ̂
ξ
e−1

, κ̂ξ
o

κ̂
ξ
e−1

κ̂
ξ
o−1

}
≡ µ. In this case, we have ϕd

eo(ω) < ϕe(ω), ϕo(ω) for all producers. As

a consequence, there are neither pure exporters nor pure offshorers, and only domestic producers

and offshoring exporters coexist. Accounting for the definition of ϕd
eo in Eq. (15) and the definition

of f̃ in Eq. (19), the fraction of firms choosing to become offshoring exporters is given by

χeo =

∫ ∞

fd

∫ ∞

ϕdeo(ω)

dG(ϕ)

1 −G(ϕd)
dF (f) =

[
1

1 + µ

fd

f̃

(
κ̂ξ

eκ̂
ξ
o − 1

)] gξ
, (34)

and this fraction can be decomposed into the share of offshoring exporters with a cost advantage

in exporting or offshoring according to χe
eo = ρχeo, χo

eo = (1 − ρ)χeo, respectively.

Following the derivation steps from above, we can in a next step express the expected profits

of potential entrants by an expression identical to Eq. (21), with ∆ (κ̂e, κ̂o) now given by

∆ (κ̂e, κ̂o) ≡ 1 +
f̄

fd

(
f̃

f̄

) g
ξ

(1 + µ)χeo. (35)

Furthermore, aggregating employment over all firms gives an expression identical to Eq. (28), with

the new solution for Λj(κ̂e, κ̂o) derived in analogy to the main text and given by

Λj(κ̂e, κ̂o) ≡ 1 +

(
f̃

f̂

) g−(1−θ)ξ
ξ

{
κ̂(1−θ)ξ

e κ̂
(1−θ)ξεj
o

[
1 +

(
κ̂

ξ(1−εj)
o − 1

)1−θ
]

− 1

}
(χeo)

g−(1−θ)ξ
g , (36)

where f̂ =

[∫∞
fd
f−

g−(1−θ)ξ
ξ dF (f)

]− ξ
g−(1−θ)ξ

(see Eq. (A.15) in the Appendix). Similar to the bench-

mark model, we find that Λh(·) < Λl(·) and Λh(·) < ∆(·), implying that the rankings of these key

aggregators are preserved in the model variant supporting coexistence of only two types of firms.

Since the effects of trade in goods and trade in tasks on the wages paid by the least productive

domestic producers in Eq. (33) are channeled through adjustments in ∆(·) and Λj(·), it is imme-

diate that the welfare analysis from the main text remains qualitatively intact for the alternative

parameter domain considered here. In particular, it remains true that both trade in goods and

trade in tasks lead to a reallocation of labour towards high-productivity firms, whereas the positive

welfare implications from this reallocation are counteracted by an efficiency loss materialising in

the case of offshoring because the scope for firms to exercise their monopsony power increases.

4.2 Offshoring of headquarter and production tasks

In our benchmark model in the first part of the paper, we assumed that only unskilled production

tasks are offshorable, which gave us a simple framework that is compatible with the empirically

observed differential impact of offshoring on firm-level employment and wages of skilled and un-
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skilled workers (see Hummels et al., 2014). However, this assumption is not necessary to obtain

such a differential effect. To see this, we now consider an alternative production technology that

allows for the simultaneous offshoring of skilled headquarter tasks and unskilled production tasks:

q(ω) = βϕ(ω)
∏

j=h,l

{
exp

[∫ 1

0
ln ℓj(ω, η̃j)dη̃j

]}αj

. (37)

In the limiting case in which the offshoring costs for skilled headquarter services are prohibitive,

the production function in (37) collapses to the production function in Eq. (1). We allow the

variable costs of offshoring to be skill-specific and denote them by τjo > 1. To determine the

profit-maximising levels of labour input, we can follow the analysis in the main text and derive

the cost function

c(ω) =
∏

j=h,l

A
−αj

θ
1−θ

j




∏

j=h,l

κj [ηj(ω)]ϕ(ω)





− 1
1−θ

q(ω)
1

1−θ , (38)

which is an expression similar to Eq. (9) with κ[η(ω)] replaced by
∏

j=h,l κj [ηj(ω)] and

κj [ηj(ω)] ≡








(

1

τjo

) 1
θ A∗

j

Aj

1 − ηj(ω)

ηj(ω)




ηj(ω)

1

1 − ηj(ω)






Io(ω)αjθ

.

Then, setting dr(ω)/dq(ω) = dc(ω)/dω we obtain the profit-maximising output level, which is

given by an expression similar to Eq. (10) with
∏

j=h,l κj [ηj(ω)] substituted for κ[η(ω)]. Setting

κ′
j [ηj(ω)] = 0 finally allows us to solve for

ηj(ω) = 1 −

(
1 +

A∗
j

Aj
τ

− 1
θ

jo

)−Io(ω)

κj [ηj(ω)] =

(
1 +

A∗
j

Aj
τ

− 1
θ

jo

)Io(ω)αjθ

≡ κjo(ω). (39)

With the solution to the firm’s problem at the intensive margin, we can then determine domestic

firm-level wages and employment of the two skill types according to

lnwj(ω) = θ lnαj + θ[1 + (1 − θ)ξ] ln γ − θ lnAj + θξ lnA+ θξ lnϕ(ω)

+ θξ lnκe(ω) + θξεj ln κjo(ω) + θξ lnκ̂o(ω), (40)

ln ℓj(ω) = (1 − θ) lnαj + (1 − θ)[1 + (1 − θ)ξ] ln γ + θ lnAj + (1 − θ)ξ lnA+ (1 − θ)ξ lnϕ(ω)

+ (1 − θ)ξ lnκe(ω) + (1 − θ)ξεj lnκjo(ω) + (1 − θ)ξ lnκ̂o(ω), (41)

where j, ̂ ∈ {h, l}, j 6= ̂, and εj ≡ 1−(αjθξ)
−1 < 0. If skilled headquarter tasks as well as unskilled

production tasks can be performed abroad, offshoring can have positive or negative domestic firm-
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level wage and employment effects. Whereas similar to the benchmark model discussed above the

direct effect of offshoring induces domestic wages and employment of the skill type performing the

offshored task to fall, there is an indirect wage and employment stimulus from offshoring tasks

performed by the other skill type. This positive indirect effect exists due to a complementarity of

the two skill types in the production of intermediates.

To align the predictions from our model with the empirical evidence reported by Hummels

et al. (2014) that offshoring exhibits negative firm-level wage and employment effects for unskilled

workers and positive firm-level wage and employment effects for skilled workers, we have to impose

two parameter constraints, ensuring that the direct effect dominates the indirect effect for unskilled

workers and vice versa for skilled workers. Defining κ̂jo ≡

(
1 +

A∗
j

Aj
τ

− 1
θ

jo

)αjθ

, it follows from Eqs.

(40) and (41) that this requires κ̂εl
loκ̂ho < 1 and κ̂εh

hoκ̂lo > 1 to hold simultaneously. In the case of

symmetric countries, the intended result is achieved under the following parameter constraint:

(
1 + τ

− 1
θ

lo

)1−αlθξ

>

(
1 + τ

− 1
θ

ho

)αhθξ

and

(
1 + τ

− 1
θ

ho

)1−αhθξ

<

(
1 + τ

− 1
θ

lo

)αlθξ

. (42)

Figure 1 gives an illustration of the possible outcomes. There, we draw the implicit functions

Γj(τ̂o, τjo) ≡

(
1 + τ

− 1
θ

jo

)1−αjθξ

−

(
1 + τ

− 1
θ

̂o

)α̂θξ

= 0 (43)

in offshoring cost space.

Figure 1: Firm-level Employment and Wage Effects of Offshoring
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The shaded regions above Γl(τho, τlo) = 0 and below Γh(τlo, τho) = 0 refer to trade cost com-

binations for which the direct effects dominate the indirect effects. To be more specific, in the

light-gray shaded region above Γl(τho, τlo) = 0 offshoring costs are comparably high for headquar-

ter tasks and comparably low for production tasks. In this case, the direct effect of offshoring

dominates the indirect effect for unskilled workers and vice versa for skilled workers. As a con-

sequence, offshoring lowers wages and employment of unskilled workers and increases wages and

employment of skilled workers at the firm level. The opposite is true in the dark-gray shaded re-

gion below Γh(τlo, τho) = 0. Due to low offshoring costs for headquarter tasks and high offshoring

costs for production tasks, offshoring induces firm-level wages and employment to increase for

skilled workers and to decrease for unskilled workers. In the cone spanned by Γl(τho, τlo) = 0 and

Γh(τlo, τho) = 0 offshoring costs for headquarter and production tasks are similar, and in this case

firm-level wages and employment of both skill types increase due to offshoring. From Figure 1, we

can therefore conclude that offshoring cannot have at the same time negative firm-level wage and

employment effects for both skill types. We also see that the extended model considered here is

capable to explain the empirical findings of Hummels et al. (2014) if the costs of offshoring skilled

headquarter tasks are sufficiently high compared to the costs of offshoring unskilled production

tasks.18

4.3 The case of asymmetric countries

In this section, we apply our model to the case of North-South offshoring. We thereby follow Egger

et al. (2015), associate the foreign economy with an unskilled labour reservoir for the performance

of tasks offshored by domestic firms and assume that the foreign economy lacks the endowment of

skilled workers as well as the technology needed to produce intermediate or final goods. Despite this

strong asymmetry of countries, the model has all the features necessary for a general equilibrium

analysis, and it acknowledges in particular the requirements of balanced trade by allowing the two

economies to exchange tasks (exported by the foreign country) for final goods (exported by the

home country). Since the foreign economy does not produce the homogeneous final good, there

is no trade in differentiated intermediates, and therefore we have κ̂e = 1. Due to the absence of

exporters, the draw for fixed export costs becomes redundant, and we therefore set ρ = 0 in the

following.

Preserving all other assumptions from our benchmark model, we can determine the ratio of

18In an online supplement, which is available upon request, we solve the model with offshoring of both tasks in
general equilibrium and show that key insights from the benchmark model remain valid in the more sophisticated
model considered here, as long as the costs of offshoring headquarter services are sufficiently high.
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foreign relative to domestic labour market aggregators for unskilled workers according to

A∗
ℓ

Aℓ
=
N∗

l

Lm
l

(
Wl

W ∗
l

) 1−θ
θ

, (44)

whereN∗
l denotes the foreign endowment with unskilled labour. Combining Eq. (8) with the labour

supply schedules τo

∫ Io(ω)η(ω)
0 ℓl(ω, η̃)dη̃ = A∗

lw
∗
l (ω)

1−θ
θ and

∫ 1
Io(ω)η(ω) ℓl(ω, η̃)dη̃ = Alwl(ω)

1−θ
θ , we

can link foreign to domestic wages by

w∗
l (ω) = wl(ω)

(
Al

A∗
l

η(ω)

1 − η(ω)

)θ

.

Accounting for Eqs. (11) and (13), we can then compute

(
Wl

W ∗
l

) 1−θ
θ

=

(
A∗

ℓ

Aℓ

)1−θ 1 +
(
κ̂

(1−θ)ξεl
o − 1

) [
fd
f̂

(
κ̂ξ

o − 1
)] g−(1−θ)ξ

ξ

(
κ̂ξ

o − κ̂ξεl
o

)1−θ [fd
f̂

(
κ̂ξ

o − 1
)] g−(1−θ)ξ

ξ

. (45)

Furthermore, following the derivation steps from the case of symmetric countries analysed above,

we can determine the mass of domestic workers of skill type j = h, l employed in manufacturing,

Lm
j , by an expression that is structurally identical to the one in Eq. (29), with

Λj(κ̂o) ≡ 1 +
(
κ̂(1−θ)ξεl

o − 1
) [fd

f̂

(
κ̂ξ

o − 1
)]

g−(1−θ)ξ
ξ

. (46)

Eqs. (44) to (46) give a relationship between κ̂o and A∗
l /Al that is derived from labour market

equilibrium and can be expressed as A∗
l /Al ≡ K1(κ̂o). A second relationship between these two

variables follows from the profit-maximising choice of the task margin in Eq. (11), and we capture

this second relationship by A∗
l /Al ≡ K2(κ̂o). The open economy equilibrium is then determined

by these two relationships as depicted in Figure 2.

From Eq. (11), we know that profit-maximisation establishes a positive link between A∗
l /Al

and κ̂o. A higher value of A∗
l /Al reflects a downward shift of the foreign unskilled labour supply

curve relative to the domestic one. This implies larger cost savings from offshoring, leading to a

higher value of κ̂o (and thus to a larger fraction of tasks put offshore by offshoring firms). As a

consequence, locus K2(κ̂o) is upward sloping in Figure 2. Things are less clear regarding the shape

of locus K1(κ̂o). On the one hand, a higher cost saving from offshoring κ̂o induces an increase in

offshoring at the intensive and the extensive firm margin, thereby increasing the average foreign

relative to the average domestic wage paid in manufacturing according to Eq. (45). This relative

wage change shifts the foreign unskilled labour supply curve upwards relative to the domestic one,
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Figure 2: Open economy equilibrium with asymmetric countries
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ultimately resulting in a lower value of A∗
l /Al. On the other hand, we observe an overall decrease

in manufacturing employment at home, leaving the overall effect of a higher κ̂o on A∗
l /Al unclear

in general. However, noting that

lim
κo→1

K1(κ̂o) = ∞ and lim
κo→∞

K1(κ̂o) =



N∗

j

Nj

1 − γ

γ

(
f̂

fd

) g−(1−θ)ξ
ξ

(
fd

f

) g−ξ
ξ




1
θ

≡ K1,

it follows that K1(κ̂o) = K2(κ̂o) has a solution in κ̂o > 1.19 Noting further that K2(κ̂o) rotates

counter-clockwise if τo increases and that limτo→∞K2(κ̂o) gives a vertical line at κ̂o = 1, we can

safely conclude that for sufficiently high variable offshoring costs, the open economy equilibrium

depicted by the intersection point of K1(κ̂o) and K2(κ̂o) in Figure 2 is unique.

With the open economy equilibrium given by Figure 2, we can now turn to the welfare effects of

offshoring. Following the derivation steps from above, we find that the expected profits of potential

entrants are given by an expression that is structurally identical to Eq. (21), with

∆ = 1 + (κ̂ξ
o − 1)

[
fd

f

(
κ̂ξ

o − 1
)] g−ξ

ξ

. (47)

The welfare consequences of offshoring are then determined by Eqs. (30), (32), and (33), and they

19Whereas determining the exact shape of the K1(κ̂o) locus is tedious and not necessary for our analysis, we find
a form similar to the one depicted by Figure 2, when setting specific, admissible parameter values.
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crucially depend on the ranking of Λh(·), Λl(·), and ∆(·). Accounting for εl < 0 and εh = 1,

Eq. (46) establishes Λl(·) < 1 < Λh(·). Since there is no offshoring by foreign firms, the negative

relocation effect on domestic employment of unskilled workers at the firm level translates into an

aggregate job loss for this skill group in manufacturing. As a consequence, unskilled workers now

lose relative to skilled workers when offshoring becomes an option for domestic firms. However,

since Λh(·) < ∆(·) is preserved from the model with symmetric countries, both skill types gain

from offshoring in absolute terms. With the cost saving from offshoring more pronounced, our

model therefore shows that, different from the case of symmetric countries and despite an increase

in the scope of high-productivity firms to exercise their monopsony power, offshoring to the South

is beneficial for the North.

5 Conclusions

In this paper, we have introduced monopsonistic competition in the labour market into a new trade

model with heterogeneous firms. Production requires skilled workers for performing headquarter

tasks and unskilled workers for performing a continuum of production tasks. Crucial for the

existence of monopsony power, firms face upward-sloping labour supply curves because they offer

workplaces that are horizontally differentiated from the perspective of workers. We show that due

to monopsonistic competition in the labour market for skilled and unskilled workers the predictions

of our model regarding the effects of trade in goods and trade in tasks differ sharply from each

other, both at the firm level and at the aggregate level.

At the firm level, the export of goods increases domestic employment and domestic wages of

both skill types, whereas offshoring of production tasks lowers domestic employment and domestic

wages of unskilled workers but increases domestic employment and domestic wages of skilled work-

ers. This finding is well in line with recent evidence on the differential impact of exporting and

offshoring on firm-level wages and firm-level employment. Moreover, since a wage-dampening effect

of offshoring on unskilled workers also exists in the case of symmetric countries, the assumption

of monopsonistically competitive labour markets makes our model suitable for explaining puzzling

evidence on the prevalence of offshoring between similar economies.

At the aggregate level, our model produces novel and interesting welfare results. As a conse-

quence of their monopsonistic market power, firms choose sub-optimally low employment levels

to keep their wages low. Therefore, monopsonistic competition in the labour market leads to a

misallocation of resources and to the entry of too many and too small firms. Trade in goods con-

stitutes a partial remedy for this source of inefficiency, because, in a model with selection of firms

into exporting by productivity, it gives larger market share to high-productivity firms and induces

30



exit of low-productivity firms, with the welfare stimulus from these effects augmented by access to

new, foreign varieties of the differentiated good. As a result, there are gains from trade in goods

between symmetric countries.

The welfare effects of offshoring are – by contrast – not unambiguously positive. Gaining access

to foreign labour, offshoring firms use their monopsonistic power in the labour market to reduce

their domestic employment, and hence the wages they have to pay to their domestic workers.

Due to the labour market distortion, the resources spent on offshoring can be wasteful from a

social planner’s point of view. With total (domestic plus foreign) labour demand increased by

the offshoring firms, trade in tasks is accompanied by a shift of labour towards high-productivity

firms, which by itself is beneficial to social welfare. However, it is not guaranteed that the positive

reallocation effect is strong enough to dominate the efficiency loss from the increase in monopsony

power, and trade in tasks unlike trade in goods can therefore lead to an aggregate welfare loss.

In an extension we show that the important trade-off between an efficiency gain from the real-

location of labour towards high-productivity firms and the efficiency loss arising because offshoring

increases the scope for these firms to exercise their monopsony power also exists if all offshoring

firms are at the same time exporters. Furthermore, the key insight that, unlike trade in goods,

trade in tasks between symmetric countries can lower welfare remains valid when allowing for

offshoring of production as well as headquarter tasks. However, trade in tasks is unambiguously

beneficial if countries are strongly asymmetric and the foreign economy does not produce goods

itself but serves as an unskilled labour reservoir for the performance of tasks offshored by domestic

producers. Capturing the case of North-South offshoring, the cost-saving effect of offshoring in

this model variant is sufficiently large to dominate any efficiency loss from increasing the scope for

high-productivity firms to exercise their monopsony power.

31



References

Acemoglu, D. and D. Autor (2011): “Skills, Tasks and Technologies: Implications for Em-

ployment and Earnings,” in Handbook of Labor Economics, ed. by O. Ashenfelter and D. Card,

North Holland/NL: Elsevier, vol. 4, 1043 – 1171. 5

Alfaro, L. and A. Charlton (2009): “Intra-industry Foreign Direct Investment,” American

Economic Review, 99, 2096 – 2119. 1, 2, 3, 20

Amiti, M. and D. R. Davis (2012): “Trade, Firms, and Wages: Theory and Evidence,” Review

of Economic Studies, 79, 1 – 36. 3, 11, 22

Antrás, P., T. Fort, and F. Tinelnot (2017): “The Margins of Global Sourcing: Theory and

Evidence from U.S. Firms,” American Economic Review, 107, 2514 – 2564. 2, 3

Antràs, P. and E. Helpman (2004): “Global Sourcing,” Journal of Political Economy, 112,

552 – 580. 2, 5

Antràs, P. and S. R. Yeaple (2014): “Multinational Firms and the Structure of Interna-

tional Trade,” in Handbook of International Economics, ed. by G. Gopinath, E. Helpman, and

K. Rogoff, Amsterdam Elsevier, vol. 4, chap. 2, 55 – 130. 2, 15

Armenter, R. and M. Koren (2015): “Economies of Scale and the Size of Exporters.” Journal

of the European Economic Association, 13, 482 – 511. 2, 15

Ashenfelter, O. C., H. Farber, and M. R. Ransom (2010): “Labor Market Monopsony,”

Journal of Labor Economics, 28, 203 – 210. 1

Ben-Akiva, M., N. Litinas, and K. Tsunokawa (1985): “Continuous Spatial Choice: The

Continuous Logit Model and Distributions of Trips and Urban Densities,” Transportation Re-

search Part A: General, 19, 119 – 154. 17, 18

Benassy, J.-P. (1996): “Taste for Variety and Optimum Production Patterns in Monopolistic

Competition,” Economics Letters, 52, 41 – 47. 22

Bernard, A. B. and J. B. Jensen (1995): “Exporters, Jobs, and Wages in U.S. Manufacturing,

1976-1987,” Brookings Papers on Economic Activity, Microeconomics, 67 – 112. 11

——— (1999): “Exceptional Exporter Performance: Cause, Effect, or Both?” Journal of Interna-

tional Economics, 47, 1 – 25. 12

Bernard, A. B., S. J. Redding, and P. K. Schott (2007): “Comparative Advantage and

Heterogeneous Firms,” The Review of Economic Studies, 74, 31 – 66. 16

32



Burstein, A. and J. Vogel (2010): “Globalization, Technology, and the Skill Permium: A

quantitative Analysis,” NBER Working Papers No. 16459. 3

Capuano, S., H. Egger, M. Koch, and H.-J. Schmerer (2017): “Offshoring and Firm

Overlap,” CESifo Working Paper Series 6361. 15

Card, D., A. R. Cardoso, J. Heining, and P. Kline (2018): “Firms and Labor Market

Inequality: Evidence and Some Theory,” Journal of Labor Economics, 36, S13 – S70. 1, 17, 19

Costinot, A. and J. Vogel (2010): “Matching and Inequality in the World Economy,” Journal

of Political Economy, 118, 747 – 786. 4

Dagsvik, J. K. (1994): “Discrete and Continuous Choice, Max-Stable Processes, and Indepen-

dence from Irrelevant Attributes,” Economtrica, 62, 1179 – 1205. 17

Davis, D. R. and J. Harrigan (2011): “Good Jobs, Bad Jobs, and Trade Liberalization,”

Journal of International Economics, 84, 26–36. 3

Dhingra, S. and J. Morrow (2019): “Monopolistic Competition and Optimum Product Diver-

sity under Firm Heterogeneity,” Journal of Political Economy, 127, 196–232. 22

Eckel, C. and H. Egger (2009): “Wage Bargaining and Multinational Firms,” Journal of

International Economics, 77, 206 – 214. 4

Eckel, C. and S. R. Yeaple (2017): “Too Much of a Good Thing? Labor Market Imperfections

as a Source of Exceptional Exporter Performance,” NBER Working Papers No. 23834. 3

Egger, H., P. Egger, and U. Kreickemeier (2013): “Trade, Wages, and Profits,” European

Economic Review, 64, 332 – 350. 22

Egger, H. and U. Kreickemeier (2009): “Firm Heterogeneity and the Labor Market Effects

of Trade Liberalization,” International Economic Review, 50, 187 – 216. 11

——— (2012): “Fairness, Trade, and Inequality,” Journal of International Economics, 86, 184 –

196. 3, 11

Egger, H., U. Kreickemeier, C. Moser, and J. Wrona (2016): “Offshoring and Job Polar-

isation between Firms,” CESifo Working Paper Series 6142. 4, 7, 11

Egger, H., U. Kreickemeier, and J. Wrona (2015): “Offshoring Domestic Jobs,” Journal of

International Economics, 97, 112 – 125. 11, 23, 27

Ethier, W. J. (1982): “National and International Returns to Scale in the Modern Theory of

International Trade,” American Economic Review, 72, 389 – 405. 17

33



Falch, T. (2011): “Teacher Mobility Responses to Wage Changes: Evidence from a Quasi-Natural

Experiment,” The American Economic Review, 101, 460 – 465. 4

Fernandes, A. M., P. J. Klenow, S. Meleshchuk, D. Pierola, and A. Rodríguez-Clare

(2018): “The Intensive Margin in Trade,” NBER Working Papers No. 25195. 7

Frías, J. A., D. S. Kaplan, E. Verhoogen, and D. Alfaro-Serrano (2018): “Exports and

Wage Premia: Evidence from Mexican Employer-Employee Data,” mimeo, Columbia University.

12

Grossman, G. M., E. Helpman, and P. Kircher (2017): “Matching, Sorting, and the Distri-

butional Effects of International Trade,” Journal of Political Economy, 125, 224 – 264. 3

Grossman, G. M. and E. Rossi-Hansberg (2008): “Trading Tasks: A Simple Theory of

Offshoring,” American Economic Review, 98, 1978 – 1997. 9, 11

——— (2012): “Task Trade Between Similar Countries,” Econometrica, 80, 593 – 629. 3

Hallak, J. C. and J. Sivadasan (2013): “Product and Process Productivity: Implications for

Quality Choice and Conditional Exporter Premia,” Journal of International Economics, 91, 53

– 67. 2, 14

Heiland, I. and W. Kohler (2018): “Heterogeneous Workers, Trade, and Migration,” mimeo,

University of Oslo. 5

Helpman, E., O. Itskhoki, M.-A. Muendler, and S. J. Redding (2017): “Trade and In-

equality: From Theory to Estimation,” Review of Economic Studies, 84, 357 – 405. 3, 22

Helpman, E., O. Itskhoki, and S. Redding (2010): “Inequality and Unemployment in a

Global Economy,” Econometrica, 78, 1239 – 1283. 3, 11

Hirsch, B., T. Schank, and C. Schnabel (2010): “Differences in Labor Supply to Monopson-

istic Firms and the Gender Pay Gap: An Empirical Analysis Using Linked Employer-Employee

Data from Germany,” Journal of Labor Economics, 28, 291 – 330. 4

Hummels, D., R. Jørgensen, J. Munch, and C. Xiang (2014): “The Wage Effects of Off-

shoring: Evidence from Danish Matched Worker-Firm Data,” American Economic Review, 104,

1597 – 1629. 1, 2, 12, 25, 26, 27

Hummels, D., J. R. Munch, and C. Xiang (2018): “Offshoring and Labor Markets,” Journal

of Economic Literature, 56, 981 – 1028. 1

34



Lipsey, R. G. and K. Lancaster (1956): “The General Theory of Second Best,” Review of

Economic Studies, 24, 11 – 32. 22

Macedoni, L. and V. Tyazhelinikov (2018): “Oligopoly and Oligopsony in International

Trade,” mimeo, University of Aarhus. 5

MacKenzie, G. (2018): “Trade and Market Power in Product and Labor Markets,” mimeo,

University of Toronto. 4, 5

Manning, A. (2003): Monopsony in Motion: Imperfect Competition in Labor Markets, Princeton

University Press, Princeton, NJ. 1, 4

——— (2011): Imperfect Competition in the Labor Market, Elsevier, vol. 4 of Handbook of Labor

Economics, chap. 11, 973 – 1041. 4

Mattsson, L.-G., J. W. Weibull, and P. O. Lindberg (2014): “Extreme Values, Invariance

and Choice Probabilities,” Transportation Research Part B: Methodological, 59, 81 – 95. 18

McFadden, D. (1976): “The Mathematical Theory of Demand Models,” in Behavioral Travel

Demand Models, ed. by P. Stopher and A. Meyburg, Lexington Books, Lexington, MA., 305 –

314. 1, 17

Melitz, M. J. (2003): “The Impact of Trade on Intra-Industry Reallocations and Aggregate

Industry Productivity,” Econometrica, 71, 1695 –1725. 2, 7, 14, 15, 22

Naidu, Suresh, Y. N. and S.-Y. Wang (2016): “Monopsony Power in Migrant Labor Markets:

Evidence from the United Arab Emirates,” Journal of Political Econmy, 124, 1735 – 1792. 4

Oi, W. Y. and T. L. Idson (1999): “Firm Size and Wages,” in Handbook of Labor Economics,

ed. by O. C. Ashenfelter and D. Card, Elsevier, vol. 3, Part B, chap. 33, 2165 – 2214. 1

Robinson, J. (1933): The Economics of Imperfect Competition, London: Macmillan, 2nd edition

(reprinted 1969). 2

Roza, M., F. A. V. den Bosch, and H. W. Volberda (2011): “Offshoring Strategy: Mo-

tives, Functions, Locations, and Governance Modes of Small, Medium-sized and Large Firms,”

International Business Review, 20, 314 – 323. 3

Sampson, T. (2014): “Selection into Trade and Wage Inequality,” American Economic Journal:

Microeconomics, 6, 157 – 202. 3

Schmeisser, B. (2013): “A Systematic Review of Literature on Offshoring of Value Chain Activ-

ities,” Journal of International Management, 19, 390 – 406. 3

35



Skaksen, J. R. (2004): “International Outsourcing when Labour Markets Are Unionized,” Cana-

dian Journal of Economics, 37, 78–94. 4

Sokolova, A. and T. A. Sorensen (2018): “Monopsony in Labor Markets: A Meta-Analysis,”

IZA Discussion Papers 11966. 4

Thisse, J.-F. and E. Toulemonde (2010): “The Distribution of Earnings under Monopsonis-

tic/polistic Competition,” CEPR Discussion Papers 7981. 1, 17

Tomiura, E. (2007): “Foreign Outsourcing, Exporting, and FDI: A Productivity Comparison at

the Firm Level,” Journal of International Economics, 72, 113 – 127. 2, 14, 15

Yeaple, S. R. (2003): “The Complex Integration Strategies of Multinationals and Cross Country

Dependencies in the Structure of Foreign Direct Investment,” Journal of International Eco-

nomics, 60, 293 – 314. 15

36



A Appendix

A.1 Deriving the parameter domains for coexistence of different firms

To determine the parameter domains listed in the main text, we first introduce three auxiliary

variables which allow us to distinguish all possible rankings of the five cutoff productivities in

Eqs. (15) and (16) by ranking fe(ω) relative to these auxiliary variables. We define (i) f1
e (ω) ≡

fo(ω)

κ̂
ξ
e

κ̂
ξ
e−1

κ̂
ξ
o−1

, (ii) f2
e (ω) ≡ fo(ω) κ̂

ξ
e−1

κ̂
ξ
o−1

, and (iii) f3
e (ω) ≡ fo(ω)κ̂ξ

o
κ̂
ξ
e−1

κ̂
ξ
o−1

, with f1
e (ω) < f2

e (ω) < f3
e (ω).

This allows us to determine the following rankings of productivity cutoffs: If fe(ω) ≤ f1
e (ω), then

ϕe(ω) ≤ ϕd
eo(ω) < ϕo(ω) and ϕe < ϕe

eo. This establishes parameter domain one in the main text.

If fe(ω) ∈
(
f1

e (ω), f3
e (ω)

)
, then ϕd

eo(ω) < ϕo(ω), ϕe(ω), which establishes parameter domain two

in the main text.20 If fe(ω) ≥ f3
e (ω), then ϕo(ω) ≤ ϕd

eo(ω) < ϕo(ω) and ϕo(ω) < ϕo
eo(ω). This

establishes parameter domain three in the main text and completes the proof.

A.2 Proof of Proposition 2

Let fi(ω) = µi(ω)f(ω) for i = e, o. Then, setting µe(ω) = 1 and µo(ω) = µ for firms drawing

a ball with label e, we compute fe(ω) >,=, < f1
e (ω) if 1 >,=, < µ

κ̂
ξ
e

κ̂
ξ
e−1

κ̂
ξ
o−1

, fe(ω) >,=, < f2
e (ω) if

1 >,=, < µ κ̂
ξ
e−1

κ̂
ξ
o−1

, and fe(ω) >,=, < f3
e (ω) if 1 >,=, < µκ̂ξ

o
κ̂
ξ
e−1

κ̂
ξ
o−1

. Setting µ > κ̂ξ
e

κ̂
ξ
o−1

κ̂
ξ
e−1

therefore

implies fe(ω) < f1
e (ω) and thus ϕo(ω) ≤ ϕd

eo(ω) < ϕo
eo(ω) and ϕe(ω) ≤ ϕe

eo(ω). This implies

that firms drawing a ball labelled e choose domestic production if ϕ(ω) ∈
[
ϕd, ϕe(ω)

)
, exporting

if ϕ(ω) ∈ [ϕe, ϕ
e
eo) and exporting plus offshoring if ϕ(ω) ≥ ϕe

eo. Similarly, for firms drawing a

ball with label o, we compute fe(ω) >,=, < f1
e (ω) if µ >,=, < 1

κ̂
ξ
e

κ̂
ξ
e−1

κ̂
ξ
o−1

, fe(ω) >,=, < f2
e (ω) if

µ >,=, < κ̂
ξ
e−1

κ̂
ξ
o−1

, and fe(ω) >,=, < f3
e (ω) if µ >,=, < κ̂ξ

o
κ̂
ξ
e−1

κ̂
ξ
o−1

. Setting µ > κ̂ξ
o

κ̂
ξ
e−1

κ̂
ξ
o−1

then implies

that firms drawing a ball labelled o are domestic producers if ϕ(ω) ∈
[
ϕd, ϕo(ω)

)
, pure offshorers

if ϕ(ω) ∈
[
ϕo, ϕ

o
eo(ω)

)
and offshoring exporters if ϕ(ω) ≥ ϕo

eo(ω). This completes the first part of

the proof.

To determine the rankings of ϕd,min{ϕe(ω)}, and min{ϕo(ω)}, we first note that, by assump-

tion, the least productive firms do neither export nor offshore. Second, we can note that there

exist unique threshold values min{ϕe(ω)} = ϕe(ω) if fe(ω) = fd and min{ϕo(ω)} = ϕo(ω) if

fo(ω) = fd. Then, contrasting productivity cutoffs ϕe(ω), ϕo(ω) in Eq. (15) for κ̂ξ
e > κ̂ξ

o establishes

min{ϕe(ω)} < min{ϕo(ω)}. Furthermore, from the formal analysis in Appendix A.1 we know that

under the considered parameter domain ϕe(ω) < ϕe
eo(ω) and ϕo(ω) < ϕo

eo(ω). However this does

not restrict the ranking of min{ϕo(ω)} and min{ϕe
eo(ω)}. From Eqs. (15) and (16) we compute

min{ϕe
eo(ω)} >,=, < min{ϕo(ω)} if µ >,=, < κ̂ξ

e. This completes the second part of the proof

20We further have ϕo(ω) >, =, < ϕe(ω) if f(ω) >, =, < f2
e (ω), but this is irrelevant because in the respective

parameter domain pure exporters and pure offhorers do not exist.
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with the two parts together establishing Proposition 2.

A.3 Derivation details for Eqs. (17) to (20)

The ex ante probability of drawing a ball with label e and becoming an offshoring exporter condi-

tional on drawing a productivity not lower than ϕd is denoted χe
eo and given by

χe
eo = ρ

∫ ∞

fd

∫ ∞

ϕeeo(ω)

dG(ϕ)

1 −G(ϕd)
dF (f). (A.1)

Combining the threshold ϕe
eo(ω) from Eq. (16) with our assumption that fi(ω) = µi(µ)f(ω) for

i = e, o, we can compute
∫∞

ϕeeo(ω)
dG(ϕ)

1−G(ϕd) =
[

µf(ω)
fd

1

κ̂
ξ
e(κ̂ξo−1)

]− g
ξ
. Substituting this expression into

Eq. (A.1) and accounting for the definition of f̃ in Eq. (19), allows us to solve for χe
eo as given in

Eq. (20).

The ex ante probability of drawing a ball with label o and becoming an offshoring exporter

conditional on drawing a productivity not lower than ϕd is denoted χo
eo and given by

χo
eo = (1 − ρ)

∫ ∞

fd

∫ ∞

ϕoeo(ω)

dG(ϕ)

1 −G(ϕd)
dF (f). (A.2)

Combining the threshold ϕo
eo(ω) from Eq. (16) with our assumption that fi(ω) = µi(ω)f(ω) for

i = e, o, we can compute
∫∞

ϕoeo(ω)
dG(ϕ)

1−G(ϕd) =
[

µf(ω)
fd

1

κ̂
ξ
o(κ̂ξe−1)

]− g
ξ
. Substituting this expression into

Eq. (A.2) and accounting for the definition of f̃ in Eq. (19), allows us to solve for χo
eo as given in

Eq. (20).

The ex ante probability of drawing a ball with label e and becoming exporter conditional on

drawing a productivity not lower than ϕd and given by

χe = ρ

∫ ∞

fd

∫ ∞

ϕe(ω)

dG(ϕ)

1 −G(ϕd)
dF (f) − χe

eo. (A.3)

Combining the threshold ϕe(ω) from Eq. (15) with our assumption that fi(ω) = µi(µ)f(ω) for?

i = e, o, we can compute
∫∞

ϕe(ω)
dG(ϕ)

1−G(ϕd) =
[

f(ω)
fd

1

κ̂
ξ
e−1

]− g
ξ
. Substituting this expression into Eq.

(A.3) and accounting for the definition of f̃ in Eq. (19), while replacing χe
eo by the respective

expression in Eq. (20), allows us to solve for χe as given in Eq. (17).

The ex ante probability of drawing a ball with label o and becoming exporter conditional on

drawing a productivity not lower than ϕd and given by

χo = (1 − ρ)

∫ ∞

fd

∫ ∞

ϕo(ω)

dG(ϕ)

1 −G(ϕd)
dF (f) − χo

eo. (A.4)

Combining the threshold ϕo(ω) from Eq. (15) with our assumption that fi(ω) = µi(ω)f(ω) for
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i = e, o, we compute
∫∞

ϕo(ω)
dG(ϕ)

1−G(ϕd) =
[

f(ω)
fd

1

κ̂
ξ
o−1

]− g
ξ
. Substituting this expression into Eq. (A.4)

and accounting for the definition of f̃ in Eq. (19), while replacing χe
eo by the respective expression

in Eq. (20), allows us to solve for χo as given in Eq. (18). This completes the proof.

A.4 Derivation details for Eq. (21)

The expected operating profits of active producers are given by π̃ = (1 − γ)[ρζe + (1 − ρ)ζo], with

ζe ≡

∫ ∞

fd

∫ ϕe(ω)

ϕd

r(ω)
dG(ϕ)

1 −G(ϕd)
dF (f) +

∫ ∞

fd

∫ ϕeeo(ω)

ϕe(ω)
r(ω)

dG(ϕ)

1 −G(ϕd)
dF (f)

+

∫ ∞

fd

∫ ∞

ϕeeo(ω)
r(ω)

dG(ϕ)

1 −G(ϕd)
dF (f), (A.5)

ζo ≡

∫ ∞

fd

∫ ϕo(ω)

ϕd

r(ω)
dG(ϕ)

1 −G(ϕd)
dF (f) +

∫ ∞

fd

∫ ϕoeo(ω)

ϕo(ω)
r(ω)

dG(ϕ)

1 −G(ϕd)
dF (f)

+

∫ ∞

fd

∫ ∞

ϕoeo(ω)
r(ω)

dG(ϕ)

1 −G(ϕd)
dF (f). (A.6)

We refer to rd as the revenues of the domestic producer with the lowest labour productivity

ϕ(ω) = ϕd and substitute the thresholds ϕe(ω) and ϕo(ω) from Eq. (15) and the thresholds ϕe
eo(ω)

and ϕo
eo(ω) from Eq. (16) to solve for

ζe = rd
g

g − ξ

∫ ∞

fd



1 +

[
f(ω)

fd

1

κ̂ξ
e − 1

]1− g
ξ

(κ̂ξ
e − 1) +

[
µ
f(ω)

fd

1

κ̂ξ
e(κ̂ξ

o − 1)

]1− g
ξ

κ̂ξ
e(κ̂ξ

o − 1)



 dF (f),

ζo = rd
g

g − ξ

∫ ∞

fd




1 +

[
f(ω)

fd

1

κ̂ξ
o − 1

]1− g

ξ

(κ̂ξ
o − 1) +

[
µ
f(ω)

fd

1

κ̂ξ
o(κ̂ξ

e − 1)

]1− g

ξ

κ̂ξ
o(κ̂ξ

e − 1)




 dF (f).

Using the definition of f̄ in Eq. (23) together with χe
eo and χo

eo from Eq. (20), χe from Eq. (17),

as well as χo from Eq. (18), allows us to solve for

π̃ =
gsfd

g − ξ
∆
(
κ̂e, κ̂o

)
, (A.7)

in which

∆ (κ̂e, κ̂o) ≡ 1 +

(
f̃

f̄

) g−ξ
ξ
[
ρ
(
κ̂ξ

e − 1
)(χe + χe

eo

ρ

) g−ξ
g

+ (1 − ρ)
(
κ̂ξ

o − 1
)(χo + χo

eo

1 − ρ

) g−ξ
g

+ρκ̂ξ
e

(
κ̂ξ

o − 1
)(χe

eo

ρ

) g−ξ

g

+ (1 − ρ)κ̂ξ
o

(
κ̂ξ

e − 1
)(χo

eo

ρ

) g−ξ

g

] (A.8)

can be alternatively expressed as in Eq. (22).

The average fixed cost expenditures of active firms for production, exporting, and offshoring
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are given by sfd + sρF̃e + s(1 − ρ)F̃o, with

F̃e ≡

∫ ∞

fd

f(ω)

[
ϕe(ω)

ϕd

]−g

dF (f) + µ

∫ ∞

fd

f(ω)

[
ϕe

eo(ω)

ϕd

]−g

dF (f),

F̃o ≡

∫ ∞

fd

f(ω)

[
ϕo(ω)

ϕd

]−g

dF (f) + µ

∫ ∞

fd

f(ω)

[
ϕo

eo(ω)

ϕd

]−g

dF (f).

Substituting ϕe(ω), ϕo(ω) from Eq. (15) and ϕe
eo(ω), ϕo

eo(ω) from Eq. (16), using the definition of

f̄ from Eq. (23) and accounting for the fraction of exporters, offshorers, and offshoring exporters

in Eqs. (17)-(20) allows us to solve for

sfd + sρF̃e + s(1 − ρ)F̃o = sfd∆
(
κ̂e, κ̂o

)
. (A.9)

Together the Eqs. (A.7) and (A.9) can be used to solve for the ex ante expected profits of potential

entrants [1 −G(ϕd)][π̃ − sfd + sρF̃e + s(1 − ρ)F̃o] − sfm, which take the same form as in Eq. (21).

This completes the proof.

A.5 Determining the lowest skilled and unskilled wages in home

From Eq. (13), we know that skilled wages increase in ϕ(ω), κe(ω), and κo(ω). Due to the

selection of firms into exporting and offshoring, this is sufficient to ensure that the firm with a

total labour productivity ϕ(ω) = ϕd pays the lowest wage for skilled workers (among the firms

that employ skilled workers at home). Since unskilled wages also increase with ϕ(ω) and κe(ω),

it is clear that the domestic firm with a total labour productivity equal to ϕd pays lower wages

than domestic firms with higher productivity or pure exporters. Also, the pure offshorer with the

lowest productivity, which, according to Eq. (15), is given by ϕo ≡ ϕd

(
κ̂ξ

o − 1
)− 1

ξ pays lower wages

than all offshoring exporters, which are more productive and serve the domestic as well as the

foreign market. Accordingly, the firm paying the lowest unskilled wage can either be the domestic

producer with a total labour productivity equal to ϕd or the offshoring firm with a total labour

productivity equal to ϕo > ϕd. Thereby, we have to distinguish offshoring plants of domestic

and foreign producers, which in a symmetric equilibrium belong to firms with the same cutoff

productivity ϕo.

Let us denote the unskilled wages of the local and the foreign plant of a domestic offshoring

firm with total labour productivity ϕo by wo
l , w

o∗
l , respectively. We can infer from derivations

similar to those leading to Eq. (13) that wo∗
l = wo

l

[
κ̂

ξ(1−εl)
o − 1

]θ
. Noting from Eq. (11) that

A∗
l τ

− 1
θ

o < Al establishes κ̂
ξ(1−εl)
o ∈ (1, 2), it follows that wo∗

l < wo
l . With the unskilled wage of the

domestic firm with total labour productivity ϕd given by wd
l , we moreover have wo∗

l >,=, < wd

if
(

κ̂
ξ
o−κ̂

ξεl
o

κ̂
ξ
o−1

)θ

>,=, < 1, where ϕo
ϕd

=
(
κ̂ξ

o − 1
)− 1

ξ has been acknowledged. Noting that εl < 0
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establishes κ̂ξεl
o < 1, we can safely conclude that wo∗

l > wd
l . This completes the proof.

A.6 Derivation and discussion of Eq. (28)

We can first note that total domestic plus foreign type-j employment of pure offshorers and off-

shoring exporters are given by

ℓoj(ω) = ℓjd

[
ϕ(ω)

ϕd

](1−θ)ξ

κ̂
(1−θ)ξεj
o

{
1 +

[
κ̂

ξ(1−εj)
o − 1

]1−θ
}
, (A.10)

and

ℓeo
j (ω) = ℓjd

[
ϕ(ω)

ϕd

](1−θ)ξ

κ̂(1−θ)ξ
e κ̂

(1−θ)ξεj
o

{
1 +

[
κ̂

ξ(1−εj)
o − 1

]1−θ
}
, (A.11)

respectively, where ℓjd denotes type-j employment by a domestic producer with total labour

productivity ϕd. With two symmetric countries sector-wide manufacturing employment equals

Lm
j ≡ ρλje + (1 − ρ)λjo, with

λje ≡ Mℓd
j

∫
∞

fd

∫ ϕe(ω)

ϕd

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓd
j κ̂

(1−θ)ξ
e

∫
∞

fd

∫ ϕe
eo(ω)

ϕe(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓd
j κ̂

(1−θ)ξ
e κ̂(1−θ)ξεj

o

{
1 +

[
κ̂ξ(1−εj)

o − 1
]1−θ

}∫
∞

fd

∫
∞

ϕe
eo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f),

and

λjo ≡ Mℓd
j

∫
∞

fd

∫ ϕo(ω)

ϕd

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓd
j κ̂

(1−θ)ξεj
o

[
1 +

(
κ̂ξ(1−εj)

o − 1
)1−θ

] ∫
∞

fd

∫ ϕo
eo(ω)

ϕo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓd
j κ̂

(1−θ)ξ
e κ̂(1−θ)ξεj

o

{
1 +

[
κ̂ξ(1−εj )

o − 1
]1−θ

}∫
∞

fd

∫
∞

ϕo
eo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ
dG(ϕ)

1 −G(ϕd)
dF (f).

We further compute

∫ ∞

fd

∫ ∞

ϕd

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) =

g

g − (1 − θ)ξ
, (A.12)

and

∫ ∞

fd

∫ ∞

ϕe(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) =

g

g − (1 − θ)ξ

(
χe + χe

eo

ρ

) g−(1−θ)ξ
g

(
f̃

f̂

) g−(1−θ)ξ
ξ

,

(A.13)
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as well as

∫ ∞

fd

∫ ∞

ϕeeo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) =

g

g − (1 − θ)ξ

(
χe

eo

ρ

) g−(1−θ)ξ
g

(
f̃

f̂

) g−(1−θ)ξ
ξ

, (A.14)

where

f̂ ≡

[∫ ∞

fd

f
−
g−(1−θ)ξ

ξ dF (f)

]− ξ
g−(1−θ)ξ

. (A.15)

In a similar vein, we can compute

∫ ∞

fd

∫ ∞

ϕo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) =

g

g − (1 − θ)ξ

(
χo + χo

eo

1 − ρ

) g−(1−θ)ξ
g

(
f̃

f̂

) g−(1−θ)ξ
ξ

,

(A.16)

and

∫ ∞

fd

∫ ∞

ϕoeo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) =

g

g − (1 − θ)ξ

(
χo

eo

1 − ρ

) g−(1−θ)ξ
g

(
f̃

f̂

) g−(1−θ)ξ
ξ

. (A.17)

Substituting Eqs. (A.12) to (A.17) into Lm
j ≡ ρλje + (1 − ρ)λjo yields Lm

j as given in Eq. (28),

with

Λj(κ̂e, κ̂o) ≡ 1 +

(
f̃

f̂

) g−(1−θ)ξ
ξ


ρ





[
κ̂(1−θ)ξ

e − 1
] (χe + χe

eo

ρ

) g−(1−θ)ξ
g

+κ̂(1−θ)ξ
e

[
κ̂

(1−θ)ξεj
o

{
1 +

[
κ̂

ξ(1−εj)
o − 1

]1−θ
}

− 1

] (
χe

eo

ρ

) g−(1−θ)ξ
g





+ (1 − ρ)



κ̂

(1−θ)ξ
e

[
κ̂

(1−θ)ξεj
o

{
1 +

[
κ̂

ξ(1−εj)
o − 1

]1−θ
}

− 1

](
χo + χo

eo

1 − ρ

) g−(1−θ)ξ
g

+κ̂
(1−θ)ξεj
o

{
1 +

[
κ̂

ξ(1−εj)
o − 1

]1−θ
}[
κ̂(1−θ)ξ

e − 1
]( χo

eo

1 − ρ

) g−(1−θ)ξ
g







 .

(A.18)

Noting that εh = 1 and εl = 1 − 1
αlθ

< 0, we find that Λh(·) < Λl(·) because κ̂
ξ(1−εj)(1−θ)
o − 1 <

[κ̂
ξ(1−εj)
o ]1−θ. Moreover, using the alternative way to express ∆(·) from Eq. (A.8) we find that

∆(κ̂e, κ̂o) > Λh(κ̂e, κ̂o) is implied by f̃ > f̂ > f̄ . Also, note that the ranking of ∆(κ̂e, κ̂o) and

Λl(κ̂e, κ̂o) is a priori not clear. This completes the proof.

A.7 Derivation details for Eqs. (29) to (31)

Using our technology in Eq. (1), we get for the domestic producer with a total factor productivity

of ϕd, πd/(1 − γ) = A
1
σ
q

[
βϕd

(
ℓdh
)αh(ℓdl

)αl]
σ−1
σ ≡ rd. Substituting Aq = Y = g

g−ξ
∆(·)Mrd (from
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Appendix A.4) and accounting for ℓdj = αjγrd/w
d
j from Eqs. (6) and (7), we can compute

rd =

[
g

g − ξ
∆(·)Mrd

] 1
σ

[
βϕd

(
αh

wd
h

)αh
(
αl

wd
l

)αl

γrd

]σ−1
σ

. (A.19)

Accounting for β =
∏

j=h,l α
−αj(1−θ)
j , ℓsl = αl

(
wd

h/w
d
l

)αh
, and substituting αjπd = wd

j ℓ
s
jfd, we

obtain

πd = γfdϕdβ
− θ

1−θ

[
g

g − ξ
∆(·)M

] 1
σ−1

=
1

αj
wd

j ℓ
s
jfd. (A.20)

Furthermore, accounting for ℓdj = γ
1−γ

ℓsjfd from Eq. (26) and combining Eqs. (27), (28) with the

labour market-clearing condition Ls
j + Lm

j = Nj, we can solve for

fdℓ
s
j =

g − ξ

g
Nj

{[
∆(·) +

γ

1 − γ

g − ξ

g − (1 − θ)ξ
Λj(·)

]
M

}−1

. (A.21)

Substitution into Eq. (A.20), then gives

wd
j =

αj

Nj

[
∆(·) +

γ

1 − γ

g − ξ

g − (1 − θ)ξ
Λj(·)

]
γfdϕd

∆(·)
β− θ

1−θ

[
g

g − ξ
∆(·)M

] σ
σ−1

(A.22)

Dividing wd
h by wd

l establishes Eq. (30). Substituting Eq. (30) into ℓsh = αh

(
wd

l /w
d
h

)αl
, and

ℓsl = αl

(
wd

h/w
d
l

)αh
, we further obtain

ℓsj =
Nj

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)

∏

j=h,l



 Nj/αj

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λh(·)




−αj

(A.23)

Substituting Eq. (A.23) into Eq. (A.21), we can solve for the mass of firms in Eq. (31). Multiplying

Eqs. (A.23) and (31) and substituting the resulting expression into Eq. (27) gives Ls
j in Eq. (29).

Finally, Lm
j follows from the resource constraint Ls

j + Lm
j = Nj . This completes the proof.

A.8 Derivation of Eq. (33)

Substituting Eq. (21) into zero-profit condition E[ψ] = 0, we compute

ϕd =

[
ξ

g − ξ

fd

fm
∆(·)

] 1
g

. (A.24)

Substituting ϕd from Eq. (A.24) and M from Eq. (31) into Eq. (A.22), we obtain Eq. (33). This

completes the proof.
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A.9 Proof of Proposition 3

From the observation that χe, χo, and χeo are identical in the two economies, we can infer that

both exporting and offshoring are two-way in our model. Furthermore, the effects of openness on

the skill intensities in services and manufacturing are derived for the limiting cases of exclusive

exporting and exclusive offshoring, respectively. Capturing exclusive exporting by the limiting

case of κ̂o → 1, we can infer from Eqs. (17), (22), and (A.18) that21

∆(κ̂e, 1) = 1 +

(
f

fd

)(
f̃

f

) g
ξ

χe and Λj(κ̂e, 1) = 1 +

(
f̂

fd

)1−θ (
f̃

f̂

) g
ξ κ̂

(1−θ)ξ
e − 1
(
κ̂ξ

e − 1
)1−θ

χe. (A.25)

This establishes Λh(κ̂e, 1) = Λl(κ̂e, 1) and implies that Ls
h/L

s
l = Lm

h /L
m
l = Nh/Nm from the closed

economy continues to hold in an open economy with identical countries and exclusive exporting.

With exclusive offshoring due to κ̂e → 1 we obtain22

∆(1, κ̂o) = 1 +

(
f

fd

)(
f̃

f

) g
ξ

χo and Λh(1, κ̂o) = 1 +

(
f̂

fd

)1−θ (
f̃

f̂

) g
ξ κ̂

(1−θ)ξ
o − 1
(
κ̂ξ

o − 1
)1−θ

χo,

Λl(1, κ̂o) = 1 +

(
f̂

fd

)1−θ (
f̃

f̂

) g
ξ κ̂

(1−θ)ξεl
o

{
1 +

[
κ̂

ξ(1−εl)
o − 1

]1−θ}
− 1

(
κ̂ξ

o − 1
)1−θ

χo

(A.26)

from Eqs. (18), (22) and (A.18). Eq. (A.26) shows that the ranking of Λh(·) < Λl(·) extends

to the limiting case of exclusive offshoring. In this case, we have Ls
h/L

s
l > Nh/Nl > Lm

h /L
m
l .

Of course, the factor intensity ranking of the two sectors extends to positive levels of exporting,

because Λh(·) < Λl(·) is not restricted to the limiting case of κ̂e → 1. This completes the proof of

Proposition 3.

A.10 Proof of Proposition 4

Proposition 4 is derived for the limiting cases of exclusive exporting and exclusive offshoring.

Capturing exclusive exporting by κ̂e → 1, we can infer ∆(κ̂e, 1) > Λj(κ̂e, 1) from Eq. (A.25) and

the observations that κ̂
ξ(1−θ)
e − 1 <

(
κ̂ξ

e − 1
)1−θ

and that f̂
(1−θ)− g

ξ − f−θ
d f̄

1− g
ξ < 0 (see Eqs. (23)

and (A.15)). This is sufficient for wd
j >

(
wd

j

)a
, according to Eq. (33), where index a is used to

indicate an autarky variable with ∆(·) = Λj(·) = 1.

Let us now consider the case of exclusive offshoring, due to κ̂e → 1. For the purpose of easier

tractability, we impose the assumption that fixed cost parameter f is Pareto distributed over

21From the Parameter constraint in Proposition 2, we can infer that κ̂o → 1 establishes µ → ∞ and thus χoeo = 0
along with χo = χeeo = 0.

22From the Parameter constraint in Proposition 2, we can infer that κ̂e → 1 establishes µ → ∞ and thus χeeo = 0
along with χe = χoeo = 0.
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interval [fd,∞) with shape parameter g and compute for this specification

f̃ =

(
ξ

1 + ξ

)− ξ
g

fd, f̄ =

[
ξg

g(1 + ξ) − ξ

] ξ
ξ−g

fd, and f̂ =

[
ξg

g(1 + ξ) − (1 − θ)ξ

] ξ
(1−θ)ξ−g

fd.

(A.27)

Substituting f̃ , f̄ , and f̂ from above into Eq. (A.26) and accounting for χo = (1−ρ)(fd/f̃)
g

ξ
(
κ̂ξ

o −

1
) g
ξ allows us to solve for

∆(1, κ̂o) = 1 +
ξg(1 − ρ)

g(1 + ξ) − ξ

(
κ̂ξ

o − 1
) g
ξ , Λh(1, κ̂o) = 1 +

ξg(1 − ρ)

g(1 + ξ) − (1 − θ)ξ

κ̂
(1−θ)ξ
o − 1

(
κ̂ξ

o − 1
)1−θ

(
κ̂ξ

o − 1
) g
ξ ,

Λl(1, κ̂o) = 1 +
ξg(1 − ρ)

g(1 + ξ) − (1 − θ)ξ

κ̂
(1−θ)ξεl
o

{
1 +

[
κ̂

ξ(1−εl)
o − 1

]1−θ}
− 1

(
κ̂ξ

o − 1
)1−θ

(
κ̂ξ

o − 1
) g
ξ .

In the two limiting cases εl → 0 and εl → −∞, we compute Λl(1, κ̂o) < ∆(1, κ̂o), and in these cases

wd
j >

(
wd

j

)a
follows from Eq. (33). To see this, we can note from the main text that Λh(·) < Λl(·)

holds for all finite values of εl, whereas Λh(·) = Λl(·) is obtained if εl → −∞. Furthermore, we

can infer from Eq. (30) that wd
h/w

d
l <

(
wd

h/w
d
l

)a

if Λh(·) < Λl(·) and that wd
h/w

d
l =

(
wd

h/w
d
l

)a

if

Λh(·) = Λl(·). Evaluating Eq. (33) for j = h, we obtain

wd
h(

wd
h

)a ≥ ∆(·)
1
g




∏

j=l,h




∆(·)

[
1 + γ

1−γ
g−ξ

g−(1−θ)ξ

]

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)




αj



1
σ−1

,

with the inequality holding strictly if Λh(·) < Λl(·). In the limiting cases εl → 0 and εl → −∞, we

have Λh(·),Λl(·) < ∆(·) implying that the right-hand side of the inequality is larger than one.

To show that losses from offshoring are possible for intermediate values of εl, we can note from

the main text that in the open economy unskilled workers gain relative to skilled workers. This

makes wd
l <

(
wd

l

)a
sufficient for losses of both skill groups. From Eq. (33), we compute

wd
l(

wd
l

)a = ∆(·)
1
g





∆(·)
[
1 + γ

1−γ
g−ξ

g−(1−θ)ξ

]

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λl(·)





−1 

∏

j=l,h





∆(·)
[
1 + γ

1−γ
g−ξ

g−(1−θ)ξ

]

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λj(·)





αj


σ
σ−1

. (A.28)

In the limiting case of αh → 0, this establishes wd
l /
(
wd

l

)a
≡ Z(κ̂o), with

Z(κ̂o) ≡ ∆(·)
1
g





∆(·)

[
1 + γ

1−γ
g−ξ

g−(1−θ)ξ

]

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λl(·)






1
σ−1

. (A.29)

45



Differentiating Z(κ̂o), we obtain Z ′(κ̂o) = [∆(·) − 1] gκ̂
ξ−1
o

κ̂
ξ
o−1

Z(κ̂o)z(κ̂o), with

z(κ̂o) ≡
1

g∆(·)
+

1

σ − 1





1

∆(·)
−

1 + γ
1−γ

g−ξ
g−(1−θ)ξ

g(1+ξ)−ξ
g(1+ξ)−(1−θ)ξ

[
ẑ1

(
κ̂o

)
+ ẑ2

(
κ̂o

)
(1 − θ)ξ/g

]

∆(·) + γ
1−γ

g−ξ
g−(1−θ)ξ Λl(·)




 ,

ẑ1
(
κ̂o

)
≡
κ̂

(1−θ)ξεl
o

{
1 +

[
κ̂

ξ(1−εl)
o − 1

]1−θ}
− 1

(
κ̂ξ

o − 1
)1−θ

, (A.30)

and ẑ2
(
κ̂o

)
≡ εlκ̂

ξ[(1−θ)εl−1]
o

(
κ̂ξ

o − 1
)θ{

1 +
[
κ̂

ξ(1−εl)
o − 1

]1−θ}
+ (1 − εl)

[
κ̂
ξ
o−1

κ̂
ξ(1−εl)
o −1

]θ

κ̂−θξεl
o − ẑ1

(
κ̂o

)
.

Accounting for limκ̂o→1 ẑ1
(
κ̂o

)
= (1 − εl)

1−θ and limκ̂o→1 ẑ2
(
κ̂o

)
= 0, using γ

1−γ
= (1 − θ)ξ, and

noting that 1 − εl = (θξ)−1 if αh → 0, we compute

lim
κ̂o→1

z(κ̂o) =
1

g
+

1

σ − 1

γ

1 − γ

g − ξ

g − (1 − θ)ξ

1 − g(1+ξ)−ξ
g(1+ξ)−(1−θ)ξ

(
1
θξ

)1−θ

1 + γ
1−γ

g−ξ
g−(1−θ)ξ

≡ z̄(g), (A.31)

with limg→∞ z̄(g) = 1−θ
σ

[
1 − (θξ)θ−1

]
< 0, due to θξ = θ(σ−1)

1+θ(σ−1) < 1. This shows that un-

skilled workers can be worse off with offshoring than in the closed economy if g is high, εl has an

intermediate value, and αh is small, which completes the proof of Proposition 4.
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Supplement

(Not intended for publication)

S.1 Derivation details for Eq. (25)

We first study the assignment of a continuum of worker (indexed by ν) of type j to a discrete

number of firms (with index ω) and later consider the case of a continuum of producers. Denoting

by vj(ν, ω) = wj(ω)a(ν, ω) the utility of of worker ν from employment in firm ω, a worker prefers

a job in firm ω over all other jobs if vj(ν, ω) ≥ max{vj(ν, ω′)} for all ω′ 6= ω. The conditional

probability of worker ν to end up with firm ω when observing a(ν, ω) is then given by:

Prob
[
vj(ν, ω) ≥ max

ω′ 6= ω
{vj(ν, ω′)}

∣∣∣a(ν, ω)
]

=
∏

ω′ 6= ω

Prob
[
vj(ν, ω) ≥ vj(ν, ω

′)
]

=
∏

ω′ 6= ω

Prob

[
a(ν, ω′) ≤ a(ν, ω)

wj(ω)

wj(ω′)

]

=
∏

ω′ 6= ω

exp






[
−a(ν, ω)

wj(ω)

wj(ω′)

]− 1−θ
θ




 ,

where the third equality sign makes use of our assumption that amenities are extreme value Fréchet

distributed according to F (a) = exp
(
−a− 1−θ

θ

)
, with θ ∈ [0, 1/2). We can compute the total

probability that individual ν chooses firm ω as follows

Prob
[
vj(ν, ω) ≥ max

ω′ 6= ω
{vj(ν, ω′)}

]
=

∫ ∞

0
Prob

[
vj(ν, ω) ≥ max

ω′ 6= ω
{vj(ν, ω′)}

∣∣∣a
]
dF (a)

=

∫ ∞

0

∏

ω′ 6= ω

exp





[
−a

wj(ω)

wj(ω′)

]− 1−θ
θ





1 − θ

θ
a− 1

θ da

=

∫ ∞

0
exp

[
− a− 1−θ

θ w
− 1−θ

θ

j

∑

ω′

wj(ω′)
1−θ
θ

]1 − θ

θ
a− 1

θ da

=
wj(ω)

1−θ
θ

∑
ω wj(ω)

1−θ
θ

. (S.1)

To solve for the case of continuous choice, we can interpret
∑

ω wj(ω)
1−θ
θ as an approximation of

the total area under a function f(ω) = wj(ω)
1−θ
θ defined on interval [ω0, ωn]. Dividing this interval

into n subintervals of equal length and denoting by ωj−1 and ωj, j = 1, .., n the lower and upper

bounds of these subintervals, we can approximate the respective area by
∑n

j=1wj(ω)
1−θ
θ ∆̂j, with

∆̂j = ωj −ωj−1, with this sum corresponding to
∑

ω wj(ω)
1−θ
θ if ∆̂j = 1. Noting from the definition

of the Riemann integral that

lim
n→∞

n∑

j=1

wj(ω)
1−θ
θ ∆̂j =

∫ ωn

ω0

wj(ω)
1−θ
θ dω. (S.2)
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Substituting Eq. (S.2) into (S.1) and associating interval [ω0, ωn] with the continuous set Ω, we

obtain Eq. (25). This completes the proof.

S.2 Derivation details for Ej [a(ν, ω)]

The expected amenity level of type-j worker ν at firm ω, conditional on accepting a job at this

firm is given by

Ej[a(ν, ω)] =
1

Prob[vj(ν, ω) ≥ max{vj(ν, ω′)}]

∫ ∞

0
aProb

[
vj(ν, ω) ≥ max

ω′ 6= ω
{vj(ν, ω′)}

∣∣∣a
]
dF (a)

=
W

1−θ
θ

j

wj(ω)
1−θ
θ

∫ ∞

0
exp

[
−a− 1−θ

θ w
− 1−θ

θ
j

∑

ω′

wj(ω′)
1−θ
θ

]
1 − θ

θ
a− 1−θ

θ da = Γ

(
1 − 2θ

1 − θ

)
Wj

wj(ω)
,

where the second equality sign follows from Eq. (25), the definition of Wj and our assumption

that amenities are extreme value Fréchet distributed according to F (a) = exp
(
−a− 1−θ

θ

)
, with

θ ∈ [0, 1/2), whereas the third equality sign follows for the limiting case of a continuous choice set

when applying the definition of the Gamma function.

S.3 Inefficient resource allocation in the closed economy

To show that the resource allocation in the closed economy is inefficient, we consider the problem

of a social planner who can tax (or subsidise) fixed costs sfd and sfm at the same rate t > −1. The

tax revenue is then redistributed in a lump-sum fashion giving the same transfer to all workers.

This tax changes the the zero profit condition to πd = (1 + t)sfd, and the free entry condition to

[1−G(ϕd)] ξ
g−ξ

sfd(1+ t) = sfm(1+ t). Hence, with the same proportional tax rate applied to both

types of fixed costs, the cutoff productivity level remains unchanged. However, the existence of

the tax rate changes the relationship between ℓdj and ℓsj to

ℓdj =
γ

1 − γ

αjπd

wd
j

=
γ

1 − γ

αj(1 + t)sfd

wd
j

=
γ

1 − γ
(1 + t)fdℓ

s
j, (S.3)

while aggregating employment in services and manufacturing establishes Eqs. (27) and (28), eval-

uated for the closed economy and thus ∆(·) = Λj(·) = 1. Combining Eqs. (27), (28), and (S.3),

we can derive the explicit solutions for sector-wide employment of skilled and unskilled workers in

the closed economy with taxation:

Ls
j =

Nj

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ

, Lm
j =

Nj
γ(1+t)

1−γ
g−ξ

g−(1−θ)ξ

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ

. (S.4)
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Using the technology assumption from Eq. (1) and Aq = Y = g
g−ξ

Mrd in r(ω) = A
1
σ
q q(ω)

σ−1
σ , we

can compute for the least-productive firm

rd =

(
g

g − ξ
Mrd

) 1
σ

[
βϕdℓ

d
h

(
ℓdl
ℓdh

)αl
]σ−1

σ

. (S.5)

Accounting for ℓdh = γαhrd/w
d
h from Eq. (S.3) and the observation that πd = (1−γ)rd and making

use of

ℓdh
ℓdl

=
ℓsh
ℓsl

=
Nh

Nℓ
=
αh

αl

wd
l

wd
h

, (S.6)

from Eqs. (S.3), (S.4), and (6), (7), we can solve Eq. (S.5) for

wd
j = γβ− θ

1−θ

(
ξ

g − ξ

fd

fm

) 1
g

(
Nj

αj

)−1 ∏

j=h,l

(
Nj

αj

)αj (
g

g − ξ
M

) 1
σ−1

, (S.7)

by substituting for ϕd from Eq. (A.24). From ℓsh = αh

(
wd
l

wd
h

)αl
and ℓsl = αl

(
wd
h

wd
l

)αh
, we further

obtain ℓsj = NjΠj=h,l

(
Nj

αj

)−αj
. This allows us to compute

M =
g − ξ

g

Nj

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ

1

fdℓ
s
j

=
g − ξ

gfd

1

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ

∏

j=h,l

(
Nj

αj

)αj

, (S.8)

where the first equality sign makes use of Eqs. (27) and (S.4), whereas the second equality sign

acknowledges the solution for ℓsj . Substituting M into Eq. (S.7) gives

wd
j = γβ− θ

1−θ

(
ξ

g − ξ

fd

fm

) 1
g
(

1

fd

) 1
σ−1


 1

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ




1
σ−1 (

Nj

αj

)−1 ∏

j=h,l

(
Nj

αj

)αj
σ
σ−1

. (S.9)

This reveals that wd
j decreases (increases) if the social planner sets t > (<)0. However, there is an

additional effect on welfare from the lump-sum transfer. The total transfer budget equals

T ≡ tM
(
sfd + sfmϕ

k
d

)
=

g

g − ξ
tMsfd =

Nj

αj

twd
j

1 + γ(1+t)
1−γ

g−ξ
g−(1−θ)ξ

, (S.10)

where the second equality sign follows from applying the free entry condition, and the third euqality

sign makes use of Eq. (S.8) and s = wd
j

Nj

αj

∏
j=h,l

(
Nj

αj

)−αj
. The social planner therefore chooses

M to maximise
∑

j=h,l
Nj

N
wd

j

{
1 + t

[
1 + γ(1+t)

1−γ
g−ξ

g−(1−θ)ξ

]−1
}

and this is equivalent to maximising

V (t) =

[
(1 + t)−σ−1

σ +
γ

1 − γ

g − ξ

g − (1 − θ)ξ
(1 + t)

1
σ

]−1

, (S.11)
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which has a unique solution tsp = {[1 + θ(σ − 1)]/(1 − θ)}{[g − (1 − θ)ξ]/(g − ξ)} − 1, taking a

value of tsp = 0 for θ = 0 and a value of tsp > 0 for θ > 0. This completes the proof.

Lorenz curve for the wage distribution of skilled workers in manufacturing

We determine the Lorenz curve for the wage distribution of skilled workers in manufacturing for

the case of exclusive offshoring, due to τe → ∞ and ρ = 0,23 and we impose for tractability reasons

the assumption that the fixed cost parameter f(ω) is Pareto distributed with shape parameter gf .

For the limiting case of gf → ∞ the fixed costs of offshoring are then equal to fd and the same for

all producers. This corresponds to the case usually discussed in the literature and constitutes the

scenario, we are focussing on in the supplement. We can infer for this case from Eq. (13) and (14)

that wages and employment of skilled workers in an offshoring firm with productivity ϕ(ω) are

equal to wages and employment in a domestic firm with productivity ϕ(ω)κ̂o. With this insight at

hand, we can now determine the fraction of skilled manufacturing workers with a wage lower than

w̄ = wd

(
ϕ̄
ϕd

)θξ

. Assuming ϕ̄ ≤ ϕo = ϕd

(
κ̂ξ

o − 1
)− 1

ξ all of these workers are employed by domestic

firms and we compute

λh =
Mℓdh
Lm

h

∫ ϕ̄

ϕd

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)
=

1

Λh

[
1 −

(
ϕ̄

ϕd

)(1−θ)ξ−g
]
. (S.12)

Furthermore, we can determine for the same group of workers the total wage income, W 1
h (ϕ),

relative to the total skilled wage bill in manufacturing, Wm
h = αhγ∆(·)Mrd according to

W 1
h (ϕ)

Wm
h

=
αhγMrd

Wm
h

∫ ϕ̄

ϕd

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)
=

1

∆(·)

[
1 −

(
ϕ̄

ϕd

)ξ−g
]
. (S.13)

Then, solving Eq. (S.12) for ϕ̄
ϕd

and substituting the resulting expression into Eq. (S.13) gives the

first segment of the Lorenz curve

ψ1
h(λh) =

1

∆(·)

[
1 − (1 − Λhλh)

g−ξ

g−(1−θ)ξ

]
, (S.14)

which is relevant if λh ≤ Λ−1
h

[
1 −

(
κ̂ξ

o − 1
) g−(1−θ)ξ

ξ

]
≡ λ1

h.

To determine the fraction of skilled workers receiving a wage lower than w̄ = wd

(
ϕ̄
ϕd

)θξ

with

ϕ̄ > ϕo, we can note that firms with total labour productivity ϕ > ϕo are offshoring producers

23Setting ρ = 0 is not necessary for our results, but it eliminates uninteresting cases, and thus improves the
readability of our analysis. Furthermore, we do not discuss the case of exclusive exporting, because the effects of
exporting on the Lorenz curve measuring wage dispersion of skilled and unskilled workers can be derived in total
analogy to the Lorenz curve measuring wage dispersion of skilled workers in the case of offshoring.
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and compute

λh = λ1
h +

Mℓdh
Lm

h

κ̂(1−θ)ξ
o

∫ ϕ̄

ϕo

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)

= 1 −
1

Λh

(
κ̂ξ

o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ

κ̂g
o

(
ϕ̄

ϕd

)(1−θ)ξ−g

. (S.15)

The fraction of wages received by these workers can then be computed according to

W 2
h (ϕ)

Wm
h

=
W 1

h (ϕ)

Wm
h

+
αγMrd

Wm
h

κ̂ξ
o

∫ ϕ̄

ϕo

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

= 1 −
1

∆(·)

(
κ̂ξ

o − 1

κ̂ξ
o

) g−ξ
ξ

κ̂g
o

(
ϕ̄

ϕd

)ξ−g

. (S.16)

Solving Eq. (S.15) for ϕ̄
ϕd

and substituting the resulting expression into Eq. (S.16) gives the second

segment of the Lorenz curve

ψ2
h(λh) ≡ 1 −

1

∆(·)
κ̂

g
θξ

g−(1−θ)ξ
o Λ

g−ξ
g−(1−θ)ξ

h (1 − λh)
g−ξ

g−(1−θ)ξ , (S.17)

which is relevant if λ2
h < λh.

The two segments ψ1
h(λh) and ψ2

h(λh) characterise the Lorenz curve of skilled wage distribution

in manufacturing:

ψh(λh) =





ψ1
h(λh) if λh ≤ λ1

h

ψ2
h(λh) if λh > λ1

h

(S.18)

To understand the effect of offshoring on the wage dispersion of skilled workers, we can contrast

the Lorenz curve in (S.18) with the respective Lorenz curve under autarky, which is given by

ψa
h(λh) = 1 − (1 − λh)

g−ξ
g−(1−θ)ξ . This gives for the first segment

Dψ1
h(λh) ≡ ψ1

h(λh) − ψa
h(λh) =

1

∆(·)

{
1 − ∆(·) + ∆(·) (1 − λh)

g−ξ

g−(1−θ)ξ − [1 − Λh(·)λh]
g−ξ

g−(1−θ)ξ

}
.

(S.19)

Twice differentiating Dψ1
h(λh), we obtain

dDψ1
h(λh)

dλh

=
g − ξ

g − (1 − θ)ξ
[1 − λhΛh(·)]

− θξ
g−(1−θ)ξ





Λh(·)

∆(·)
−

[
1 − λhΛh(·)

1 − λh

] θξ
g−(1−θ)ξ



 (S.20)
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and

d2Dψ1
h(λh)

dλ2
h

∣∣∣∣∣dDψ1
h

(λh)

dλh
=0

=
(g − ξ)θξ

[g − (1 − θ)ξ]2
[1 − λhΛh(·)]

− θξ

g−(1−θ)ξ

×

[
1 − λhΛh(·)

1 − λh

] θξ
g−(1−θ)ξ Λh(·) − 1

[1 − λhΛh(·)] (1 − λh)
. (S.21)

This reveals that dDψ1
h(0)/dλh < 0 and that an extremum of Dψ1

h(λh) on interval 0 < λh ≤ λ1
h (if

one exists) must be a minimum. Turning to the second segment, we can define

Dψ2
h(λh) ≡ ψ2

h(λh) − ψa
h(λh) =

[
∆(·) − κ̂

g
θξ

g−(1−θ)ξ
o Λh(·)

g−ξ

g−(1−θ)ξ

]
1

∆(·)
(1 − λh)

g−ξ

g−(1−θ)ξ , (S.22)

and dDψ2
h(λh)/dλh >,=, < 0 if 0 >,=, < ∆(·) − κ̂

g
θξ

g−(1−θ)ξ
o Λh(·)

g−ξ
g−(1−θ)ξ . Setting a ≡ g

ξ
> 1,

b ≡ 1 − θ < 1, and x ≡ κ̂ξ
o ∈ [1, 2), we have dDψ2

h(λh)/dλh >,=, < 0 if F̃ (b) >,=, < 0, with

F̃ (b) ≡




1 + xb−1
(x−1)b

(x− 1)a

xa




a−1
a−b

−
1 + (x− 1)a

xa
<

[
1 + (x− 1)a

xa

] a−1
a−b

−
1 + (x− 1)a

xa

=






[
1 + (x− 1)a

xa

] b−1
a−b

− 1





1 + (x− 1)a

xa
.

Noting that 1+(x−1)a < xa holds for all a > 1, we find that F̃ (b) > 0 and thus dDψ2
h(λh)/dλh > 0.

Accounting for Dψ2
h(1) = 0, this implies that Dψ2

h(λh) < 0 holds for all λh > λ1
h. Recollecting the

properties of Dψ1
h(λh), it follows from the continuity of ψ1

h(λh) and ψa
h(λh) that the dispersion of

skilled wages in manufacturing under autarky Lorenz dominates the respective dispersion under

offshoring.

Lorenz curve for the wage distribution of unskilled workers in manufacturing

We determine the Lorenz curve for the wage distribution of unskilled workers in manufacturing for

the case of exclusive offshoring, due to τe → ∞ and ρ = 0,24 and we impose for tractability reasons

the assumption that the fixed cost parameter f(ω) is Pareto distributed with shape parameter gf .

For the limiting case of gf → ∞ the fixed costs of offshoring are then equal to fd and the same for

all producers. This corresponds to the case usually discussed in the literature and constitutes the

scenario, we are focussing on in the supplement. We can infer for this case from Eqs. (13) and (14)

that domestic wages and employment of unskilled workers in an offshoring firm with productivity

ϕ(ω) are equal to wages and employment in a domestic firm with productivity ϕ(ω)κ̂εl
o . Similarly,

24Setting ρ = 0 is not necessary for our results, but it eliminates uninteresting cases, and thus improves the
readability of our analysis.
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foreign wages and employment of unskilled workers in an offshoring firm with productivity ϕ(ω)

are equal to wages and employment in a domestic firm with productivity ϕ(ω)κ̂εl
o

[
κ̂

ξ(1−εl)
o − 1

] 1
ξ
.

With these insight at hand, we can distinguish four segments of the Lorenz curve and begin with

determining the fraction of unskilled manufacturing workers with a wage lower than w̄ = wd

(
ϕ̄
ϕd

)θξ

,

with ϕ̄ ≤ ϕoκ̂
εl
o

[
κ̂

ξ(1−εl)
o − 1

] 1
ξ

≡ ϕ1
o. Noting that ϕ1

o > ϕd follows from ϕo = ϕd

(
κ̂ξ

o − 1
)− 1

ξ , all of

these workers must be employed in domestic firms, and we compute

λl =
Mℓdl
Lm

l

∫ ϕ̄

ϕd

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)
=

1

Λl(·)

[
1 −

(
ϕ̄

ϕd

)(1−θ)ξ−g
]
. (S.23)

Furthermore, we can determine for the same group of workers the the total wage income, W 1
l (ϕ),

relative to the total unskilled wage bill in manufacturing, Wm
l = αlγ∆(·)Mrd according to

W 1
l (ϕ)

Wm
l

=
αlγMrd

Wm
h

∫ ϕ̄

ϕd

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)
=

1

∆(·)

[
1 −

(
ϕ̄

ϕd

)ξ−g
]
. (S.24)

Then, solving Eq. (S.23) for ϕ̄
ϕd

and substituting the resulting expression into Eq. (S.24) gives the

first segment of the Lorenz curve

ψ1
l (λl) =

1

∆(·)

{
1 − [1 − Λl(·)λl]

g−ξ
g−(1−θ)ξ

}
, (S.25)

which is relevant if λl ≤ Λ−1
l

[
1 −

(
κ̂
ξ
o−κ̂

ξεl
o

κ̂
ξ
o−1

) (1−θ)ξ−g

ξ
]

≡ λ1
l .

We now determine the fraction of unskilled workers receiving a wage lower than w̄ = wd

(
ϕ̄

ϕd

)θξ

with ϕ̄ ∈ (ϕ1
o, ϕ

2
o] and ϕ2

o ≡ ϕoκ̂
εl
o . These workers are either employed by domestic firms with

total labour productivity ϕ ≤ ϕ2
o or by foreign offshoring firms with total labour productivity

ϕ ≤ ϕ2
o

[
κ̂ξ

o − κ̂ξεl
o

]− 1
ξ
. We compute

λl = λ1
l +

Mℓdl
Lm

l

∫ ϕ̄

ϕ1
o

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

+
Mℓdl
Lm

l

(
κ̂ξ

o − κ̂ξεl
o

)1−θ
∫ ϕ̄

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

ϕo

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)

=
1

Λl


1 −

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ




+
1

Λl

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

] [
1 −

(
ϕ̄

ϕ1
o

)(1−θ)ξ−g
]
. (S.26)
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The fraction of wages received by these workers can then be computed according to

W 2
l (ϕ)

Wm
l

=
W 1

l (ϕ)

Wm
l

+
αlγMrd

Wm
l

∫ ϕ̄

ϕ1
o

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

+
αlγMrd

Wm
l

(
κ̂ξ

o − κ̂ξεl
o

) ∫ ϕ̄

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

ϕo

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

=
1

∆(·)



1 −

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) ξ−g
ξ



+
1

∆(·)

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) ξ−g
ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

] [
1 −

(
ϕ̄

ϕ1
o

)ξ−g
]
.

(S.27)

Solving Eq. (S.26) for ϕ̄
ϕ1
o

and substituting the resulting expression into Eq. (S.27) gives the second

segment of the Lorenz curve

ψ2
l (λh) ≡

1

∆(·)



1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) ξ−g
ξ (

κ̂ξ
o − κ̂ξεl

o

) g
ξ −

[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

] θξ

g−(1−θ)ξ

×





(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

)(1−θ) (
κ̂ξ

o − 1
) g
ξ + [1 − Λl(·)λl]





g−ξ
g−(1−θ)ξ


 , (S.28)

which is relevant if λ1
l < λl < λ2

l , with

λ2
l ≡

1

Λl(·)





1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ (
κ̂ξ

o − κ̂ξεl
o

) g
ξ −

(
κ̂ξεl

o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

]



.

In a third step, we determine the fraction of unskilled workers receiving a wage lower than

w̄ = wd

(
ϕ̄
ϕd

)θξ

with ϕ̄ ∈ (ϕ2
o, ϕo]. These workers are either employed by domestic firms with

total labour productivity ϕ ≤ ϕo or by foreign offshoring firms with total labour productivity

ϕ ≤ ϕo

[
κ̂ξ

o − κ̂ξεl
o

]− 1
ξ
, or by domestic offshoring firms with total labour productivity ϕ ≤ ϕoκ̂

−εl
o .

We compute

λl = λ2
l +

Mℓd
l

Lm
l

∫ ϕ̄

ϕ2
o

(
ϕ

ϕd

)(1−θ)ξ
dG(ϕ)

1 −G(ϕd)
+
Mℓd

l

Lm
l

(
κ̂ξ

o − κ̂ξεl
o

)1−θ
∫ ϕ̄
(

κ̂ξ
o−κ̂

ξεl
o

)
−

1
ξ

ϕ2
o

(
κ̂

ξ
o−κ̂

ξεl
o

)
−

1
ξ

(
ϕ

ϕd

)(1−θ)ξ
dG(ϕ)

1 −G(ϕd)

+
Mℓd

l

Lm
l

κ̂(1−θ)ξεl
o

∫ ϕ̄κ̂
−εl
o

ϕo

(
ϕ

ϕd

)(1−θ)ξ
dG(ϕ)

1 −G(ϕd)
.
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Solving the integrals, we obtain

λl =
1

Λl





1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ (
κ̂ξ

o − κ̂ξεl
o

) g
ξ

−

(
κ̂ξεl

o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

]

+

(
κ̂ξεl

o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

) g
ξ

] [
1 −

(
ϕ̄

ϕ2
o

)(1−θ)ξ−g
]

. (S.29)

The fraction of wages received by these workers can then be computed according to

W 3
l (ϕ)

Wm
l

=
W 2

l (ϕ)

Wm
l

+
αlγMrd

Wm
l

∫ ϕ̄

ϕ2
o

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

+
αlγMrd

Wm
l

(
κ̂ξ

o − κ̂ξεl
o

) ∫ ϕ̄

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

ϕ2
o

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

+
αlγMrd

Wm
l

(
κ̂ξ

o − κ̂ξεl
o

) ∫ ϕ̄κ̂
−εl
o

ϕo

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)
.

This establishes

W 3
l (ϕ)

Wm
l

=
1

∆(·)




1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) ξ−g
ξ (

κ̂ξ
o − κ̂ξεl

o

) g
ξ −

(
κ̂ξεl

o

κ̂ξ
o − 1

) ξ−g
ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

]

+

(
κ̂ξεl

o

κ̂ξ
o − 1

) ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

) g
ξ

] [
1 −

(
ϕ̄

ϕ2
o

)ξ−g
]

 . (S.30)

Solving Eq. (S.29) for ϕ̄
ϕ1
o

and substituting the resulting expression into Eq. (S.30) gives the third

segment of the Lorenz curve

ψ3
l (λh) ≡

1

∆(·)



1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) ξ−g

ξ (
κ̂ξ

o − κ̂ξεl
o

) g

ξ +

(
κ̂ξεl

o

κ̂ξ
o − 1

) ξ−g

ξ (
κ̂ξεl

o

) g

ξ −
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g

ξ +
(
κ̂ξεl

o

) g

ξ

] θξ

g−(1−θ)ξ

×





(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

)(1−θ) (
κ̂ξ

o − 1
) g

ξ +

(
κ̂ξεl

o

κ̂ξ
o − 1

) ξ−g

ξ (
κ̂ξεl

o

) g

ξ + [1 − Λl(·)λl]





g−ξ

g−(1−θ)ξ


 ,

(S.31)

which is relevant if λ2
l < λl < λ3

l , with

λ3
l ≡

1

Λl(·)





1 +

(
κ̂ξ

o − κ̂ξεl
o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ (
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ (
κ̂ξεl

o

) g
ξ

−

(
1

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[
1 +

(
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

) g
ξ

]




.
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In a final step, we determine the fraction of unskilled workers receiving a wage lower than

w̄ = wd

(
ϕ̄
ϕd

)θξ

with ϕ̄ > ϕo. Taking into account that firms with total labour productivity higher

than ϕo are offshoring firms, we compute

λl = λ3
l +

Mℓdl
Lm

l

(
κ̂ξ

o − κ̂ξεl
o

)1−θ
∫ ϕ̄

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

ϕo

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)

+
Mℓdl
Lm

l

κ̂(1−θ)ξεl
o

∫ ϕ̄κ̂
−εl
o

ϕoκ̂
−εl
o

(
ϕ

ϕd

)(1−θ)ξ dG(ϕ)

1 −G(ϕd)
.

Solving the integrals, we obtain

λl = 1 −
1

Λl(·)

(
1

κ̂ξ
o − 1

) (1−θ)ξ−g

ξ
[(
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

) g
ξ

](
ϕ̄

ϕd

)(1−θ)ξ−g

. (S.32)

The fraction of wages received by these workers can then be computed according to

W 4
l (ϕ)

Wm
l

=
W 3

l (ϕ)

Wm
l

+
αlγMrd

Wm
l

(
κ̂ξ

o − κ̂ξεl
o

) ∫ ϕ̄

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

ϕo

(
κ̂
ξ
o−κ̂

ξεl
o

)− 1
ξ

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)

+
αlγMrd

Wm
l

(
κ̂ξ

o − κ̂ξεl
o

) ∫ ϕ̄κ̂
−εl
o

ϕoκ̂
−εl
o

(
ϕ

ϕd

)ξ dG(ϕ)

1 −G(ϕd)
.

This establishes

W 4
l (ϕ)

Wm
l

= 1 −
1

∆(·)

(
1

κ̂ξ
o − 1

) ξ−g

ξ
[(
κ̂ξ

o − κ̂ξεl
o

) g
ξ

+
(
κ̂ξεl

o

) g
ξ

](
ϕ̄

ϕd

)ξ−g

. (S.33)

Solving Eq. (S.32) for ϕ̄
ϕd

and substituting the resulting expression into Eq. (S.33) gives the fourth

segment of the Lorenz curve

ψ4
l (λl) ≡ 1 −

1

∆(·)

[(
κ̂ξ

o − κ̂ξεl
o

) g
ξ +

(
κ̂ξεl

o

) g
ξ

] θξ
g−(1−θ)ξ

Λl(·)
g−ξ

g−(1−θ)ξ (1 − λl)
g−ξ

g−(1−θ)ξ . (S.34)

The four segments characterise the Lorenz curve for wage dispersion of unskilled workers in man-

ufacturing. Contrasting this Lorenz curve with the respective for the closed economy, ψa
l =

1 − (1 − λl)
g−ξ

g−(1−θ)ξ , we compute for the first segment that

Dψ1
l (λl) ≡ ψl(λl) − ψl(λl) =

1

∆(·)

{
1 − ∆(·) + ∆(·) (1 − λl)

g−ξ
g−(1−θ)ξ − [1 − Λl(·)λl]

g−ξ
g−(1−θ)ξ

}
.

(S.35)
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Twice differentiating Dψ1
l (λl), we obtain

dDψ1
l (λl)

dλl

=
g − ξ

1 − (1 − θ)ξ
[1 − λlΛl(·)]

− θξ
g−(1−θ)ξ


 Λl

∆(·)
−

(
1 − λlΛl

1 − λl

) θξ
g−(1−θ)ξ


 , (S.36)

and

d2Dψ1
l (λl)

dλ2
l

∣∣∣∣∣ dDψ1
l

(λl)

dλl
=0

=
(g − ξ)θξ

[1 − (1 − θ)ξ]2
[1 − λlΛl(·)]

− θξ
g−(1−θ)ξ

×

[
1 − λlΛl(·)

1 − λl

] θξ
g−(1−θ)ξ Λl(·) − 1

[1 − λlΛl(·)] (1 − λl)
. (S.37)

This reveals that dDψ1
l (0)/dλl >,=, < 0 if Λl(·) >,=, < ∆(·). If Λl(·) < ∆(·), we can conclude

that if Dψ1
l (λl) has an extremum on interval 0 < λl ≤ λ1

l , this extremum must be a minimum.

Crucially, the minimum can be arbitrarily close to λl = 0, leading to the conjecture that the

Lorenz curves in the open and the closed economy can intersect. This can be shown numerically

by choosing the following parametrisation: α = θ = 0.25, σ = g = 6, and τ = 1.01.

Offshoring of headquarter and production tasks

Making use of the results in Section 4.2, we can determine firm-level revenues in logs:

ln r(ω) = (1 − θ)ξ ln γ + ξ lnA+ ξ lnϕ(ω) + ξ lnκe(ω) + ξ ln κo(ω), (S.38)

where κe(ω) is defined as in the main text and κo(ω) ≡
∏

j=h,l κjo. Contrasting Eqs. (12) and (S.38)

gives the important insight that with the small redefinition of κo(ω) revenues in the benchmark

and the more sophisticated model variant are structurally identical. Due to this important insight,

we can therefore conclude that the solutions for the cutoff productivities in Eqs. (15) and (16) as

well as the solutions for the shares of firms choosing to export, offshore or both in Eqs. (17), (18),

and (20) remain unaffected by allowing for offshoring of headquarter tasks. Also, the expected

profits of potential entrants E[ψ] and the revenue aggregator function ∆(κ̂e, κ̂o) remain to be given

by Eqs. (21) and (22), respectively.

To determine the general outcome, we have to aggregate employment over all firms, add em-

ployment from the service sector, and set the sum equal to economy-wide labour supply. The

aggregation of employment over firms allows us to Λj(·) ∀ j ∈ {h, l}, which plays a prominent

role in pinning down the welfare effects of exporting and offshoring. Making use of Eq. (41), we

can first note that the sum of domestic and foreign type-j employment for offshorers and offshoring
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exporters can be expressed as

ℓoj(ω) = ℓdj

[
ϕ(ω)

ϕd

](1−θ)ξ

κ̂
(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}
, (S.39)

ℓeo
j (ω) = ℓdj

[
ϕ(ω)

ϕd

](1−θ)ξ

κ̂(1−θ)ξ
e κ̂

(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}
, (S.40)

where j, ̂ ∈ {h, l} and j 6= ̂. With two symmetric countries, sector-wide manufacturing employ-

ment equals Lm
j ≡ ρλje + (1 − ρ)λjo, with

λje ≡Mℓdj

∫ ∞

fd

∫ ϕe(ω)

ϕd

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓdj κ̂
(1−θ)ξ
e

∫ ∞

fd

∫ ϕeeo(ω)

ϕe(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f) (S.41)

+Mℓdj κ̂
(1−θ)ξ
e κ̂

(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}∫ ∞

fd

∫ ∞

ϕoeo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f).

and

λjo ≡ Mℓdj

∫ ∞

fd

∫ ϕo(ω)

ϕd

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f)

+Mℓdj κ̂
(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}∫ ∞

fd

∫ ϕoeo(ω)

ϕo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f)

(S.42)

+Mℓdj κ̂
(1−θ)ξ
e κ̂

(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}∫ ∞

fd

∫ ∞

ϕoeo(ω)

[
ϕ(ω)

ϕd

](1−θ)ξ dG(ϕ)

1 −G(ϕd)
dF (f).

Following the derivation steps in Appendix A.6, we arrive at

Lm
j = Mℓdj Λj(κ̂e, κ̂jo, κ̂̂o)

g

g − (1 − θ)ξ
, (S.43)

with

Λj(κ̂e, κ̂ho, κ̂lo) ≡ 1 +

(
f̃

f̂

) g−(1−θ)ξ
g

{
ρ
[
κ̂(1−θ)ξ

e − 1
] (χe + χe

eo

ρ

) g−(1−θ)ξ
g

(S.44)

+ ρκ̂(1−θ)ξ
e

[
κ̂

(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}

− 1

](
χe

eo

ρ

) g−(1−θ)ξ
g

+ (1 − ρ)

[
κ̂

(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}

− 1

] (
χo + χo

eo

1 − ρ

) g−(1−θ)ξ
g

+ (1 − ρ)

[
κ̂(1−θ)ξ

e κ̂
(1−θ)ξ
̂o κ̂

(1−θ)ξεj
jo

{
1 +

[
κ̂

ξ(1−εj)
jo − 1

]1−θ
}

− 1

] (
χo

eo

1 − ρ

) g−(1−θ)ξ
g

}
.

Because κ̂
(1−θ)ξ(εj−1)
jo {1 + [κ̂

ξ(1−εj)
jo − 1]1−θ} is increasing in κ̂jo it follows that Λh(κ̂e, κ̂ho, κ̂lo) R

S.12



Λl(κ̂e, κ̂lo, κ̂ho) if κ̂ho R κ̂lo. Finally, the ranking of ∆(κ̂e, κ̂ho, κ̂lo) and Λj(κ̂e, κ̂jo, κ̂o) from the

main text remains valid if τho is sufficiently high (and close to infinity) and so do our findings

regarding differential effect of trade in goods and trade in tasks on social welfare. This completes

the formal discussion in this supplement.

S.13
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