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Abstract The literature on the exporter wage premium has focused on an

exporter/non-exporter dichotomy. Instead, this paper provides first evidence that

there is a more continuous destination-market effect. Using Spanish data, we esti-

mate wage premia for establishments selling to the national, European Union, and

rest of the world markets (with respect to wages in local-market establishments).

Controlling for worker and establishment characteristics, output-market wage pre-

mia are increasing in market remoteness and employee education. Establishment

human capital is also increasing in output-market remoteness. The paper builds a

theoretical model that provides a potential explanation for these empirical results,

which is also consistent with the recent evidence on the positive relationship

between output-market remoteness and quality of exports.
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1 Introduction

This paper contributes to the recent literature on the exporter wage premium. This

literature has focused on an exporter/non-exporter dichotomy. Instead, this paper

provides first evidence that there is a more continuous destination-market effect.

Using Spanish data, we estimate wage premia for establishments selling to the

national, European Union, and rest of the world markets (with wages in local-

market establishments as the reference). Controlling for worker and other

establishment characteristics, we find all these output-market wage premia

significant and increasing in market remoteness and employee education. We also

find that establishments’ human capital is increasing in the remoteness of their main

output market. On the theoretical side, we build a model predicting that firms selling

to more-remote markets employ higher human capital, pay higher wages to

employees within each education group, and produce higher quality. The model

provides a potential explanation for our empirical results, which is consistent with

the evidence on the relationship between destination-market remoteness and quality

of exports put forward by recent trade literature.

The literature on the exporter wage premium was initiated by Bernard and Jensen

(1995). Using plant level data from US manufacturing, they showed that exporters

pay higher wages. Their approach was to regress average wage in a plant on plant

characteristics (size, sector, etc.) and on a dummy for export status. This approach

has been repeated for many different countries (see Schank et al. (2007) for a

review). However, almost all these studies use plant level data and therefore do not

control for worker characteristics. As a result, they cannot really check if similar

workers are paid higher wages in exporting firms and how the exporter premium, if

any, depends on individuals’ education. Moreover, all of the literature draws a

single sharp dichotomy between exporters and non-exporters. However, it is unclear

whether such a sharp dichotomy exists, as opposed to a more continuous output-

market effect that is increasing in market distance and that may work even within

national borders.

Two recent papers are able to estimate the exporter wage premium controlling for

worker characteristics. Schank et al. (2007) and Munch and Skaksen (2008) use

matched plant-worker data for Germany and Denmark, respectively, and find a

significant positive wage effect of firm export intensity, even after controlling for

worker education. In this paper we extend this evidence using Spanish matched data

for more than 15,000 establishments and 150,000 employees from the Encuesta de

Estructura Salarial (Survey on the Wage Structure). Our results confirm the

existence of an exporter wage premium after controlling for individual character-

istics of workers. However, our quantitative results show important differences from

these two papers. Schank et al. (2007) find that the exporting wage premium almost

vanishes when worker characteristics are controlled for. Munch and Skaksen (2008)

find that the level of firms’ export intensity is not significant when an interaction

between this and firm skill intensity is included. They conclude that the export

premium only accrues to firms with high human capital. In contrast, we find a

significant exporter wage premium that is still larger than 10% after controlling for

worker and other firm observable characteristics. When including an interaction
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term with firm’s human capital, the coefficient on the export status remains almost

unchanged whereas the interaction term coefficient is almost zero and insignificant.

On the issue of how the exporter premium relates to individual characteristics,

Schank et al. (2007) find that the premium is larger for blue-collar than for white-

collar employees, whereas Munch and Skaksen (2008) find no monotone

relationship between the premium and education.1 In this paper we find that all

output-market wage premia in Spain are monotonically increasing in education (as

well as the establishment’s human capital wage premium). As we discuss in the

corresponding section, disparities between our results and those in these papers may

be due to differences in the type of data, estimation techniques, and differences

between the Spanish economy and the German and Danish economies.

Still, the most novel empirical contribution of this paper is to show that instead of

a single exporter/non-exporter dichotomy with respect to wages and human capital,

there is a more continuous destination-market effect. We find that employees in

national-market establishments obtain wages 10.5% higher than employees with the

same observable characteristics in local-market establishments. This wage premium

rises to 17.0% if the establishment’s main market is the European Union, and to

21.9% if the main market is the rest of the world (always using as reference wages

in firms whose main market is a local one). With respect to human capital, we find

that the proportion of college graduates in national-market establishments is 5.6%

points higher than in local-market establishments. This proportion is 9 points higher

in establishments whose main market is the European Union, and 12.9 points higher

in establishments whose main market is the rest of the world.2

We also jointly estimate firm size and coworkers’ average education effects on

wages.3 Overall, estimated firm-characteristics wage effects are substantial and

provide important patterns of wage inequality within education groups. For

example, the estimated wage of a college graduate working in an establishment with

favorable characteristics (i.e., a large exporter with average employee education in

the forth quintile of the distribution) almost doubles the wage of an individual with

the same observable personal attributes who works in an establishment with

unfavorable characteristics (i.e., a small local-market establishment with coworkers’

education in the first quintile of the distribution). Our results also suggest that

increasing globalization may play a significant role in raising wage inequality across

education groups. Note in this respect that firm output-market wage effects for

1 In fact, these authors find a larger premium for vocational-education workers than for workers with

further education whose premium is almost not significant.
2 Even the specific impact of exporting on establishment human capital is not well documented. Existing

studies use data sets that do not contain information on individual workers’ education. As a result,

analyses tend to rely on data distinguishing between blue-collar workers and white-collar workers, or on

information about occupations. See Bernard and Jensen (1997), (1999), Maurin et al. (2002), Biscourp

and Kramarz (2007), and Bernard et al. (2007).
3 The existence of a positive firm-size wage premium has been extensively documented. See Idson and

Oi (1999), Troske (1999), among others. Lallemand et al. (2005) provide reviews of empirical results and

theoretical arguments. There is also an empirical literature pointing out the effect of average coworkers’

education upon individual wages. See Bayard and Troske (1999), Troske (1999), Battu et al. (2003), and

Alcalá and Hernández (2006).
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college graduates triple those for individuals that did not complete secondary

studies.

Previous papers on the exporter wage premium provide some informal possible

explanations for this effect. In the second part of this paper, we build a partial

equilibrium model that provides a potential joint explanation for all our empirical

results. The model has the important virtue of being consistent with some notable

facts recently documented by the international trade literature. This literature makes

clear the importance of introducing firm heterogeneity and quality differentiation in

models of exports. In our model, efficiency-heterogeneous firms in terms of their

efficiency optimally choose output quantity and quality, destination markets, and

employees’ composition in terms of education and unmeasured skills. In equilib-

rium, more-efficient firms are larger, produce higher quality, sell in more-remote

markets and employ a larger share of workers with high education and skills. As a

result, the model predicts a positive link at the firm level between size, remoteness

of output markets, human capital, and average wages paid within each education

group.4

The facts and arguments in the recent trade literature with which our model is

consistent can be summarized as follows. Firm heterogeneity is a prominent

phenomenon that translates into substantial differences in export participation and

number of output-markets across firms (see Eaton et al. (2004, 2008); for a survey of

this fast growing literature, see Bernard et al. (2007)). Furthermore, describing the

current patterns of trade requires considering quality differentiation. International

trade is decreasingly characterized by horizontal specialization across goods and

increasingly characterized by quality specialization within goods (see Schott (2004);

Hummels and Klenow (2005); Khandelwal (2007); and Fontagne et al. (2008)

among others). In this context, Hummels and Skiba (2004) have documented a

positive relationship between export quality and transportation costs to destination

market, in line with the well-known Alchian–Allen effect. Baldwin and Harrigan

(2007) and Johnson (2007) provide evidence in the same direction.5 In particular,

Baldwin and Harrigan (2007) find that unit prices of exports tend to increase with

the remoteness of destination markets. They also show that previous standard firm-

heterogeneous trade models without quality differentiation are inconsistent with this

evidence. The reason is that more-efficient firms sell at lower (fob) prices in all

markets; since only the more-efficient firms sell in the more-distant markets, more-

distant markets should have lower average import (fob) prices. They argue that

introducing quality differentiation seems to be the most plausible way to rebuild

previous models in order to make them consistent with the new evidence.

Specifically, the link between firm efficiency and output quality can explain the

larger export prices to more-distant markets. This same firm-efficiency/output-

quality link is the mechanism used in this paper’s model to explain the relationship

4 Causality in the model runs from firm efficiency to export status. The reverse mechanism has also been

suggested: being an exporter may increase efficiency. Recent evidence supports the first mechanism: see

Schank et al. 2008.
5 Verhoogen (2008) also finds related evidence at the plant level of a positive relationship between

exports and quality. Using a direct measure of quality (ISO 9000 certification), he finds that currency

devaluation in Mexico induced the more-productive plants to upgrade output quality and to raise exports.

436 SERIEs (2010) 1:433–458

123



between firm wages and human capital, on the one hand, and output-market

remoteness on the other hand.

All the models cited above assume homogeneous labor within each country and

therefore do not explore the possible links between firm’s human capital, wages,

quality, and remoteness of output markets.6 The model in this paper introduces

heterogeneous labor and explains why firms selling in more-remote markets employ

more human capital and pay higher wages in a manner that is consistent with the

evidence and analysis in Hummels and Skiba (2004), Baldwin and Harrigan (2007),

and Johnson (2007). Manasse and Turrini (2001), Yeaple (2005), and Verhoogen

(2008) also provide models considering heterogeneous firms, heterogeneous labor,

and exporting decisions. However, the differences between these models and the

model in this paper are significant. In Manasse and Turrini (2001) there are

heterogeneous skilled workers and homogeneous unskilled workers. Each firm

employs only one skilled worker and a variable number of unskilled workers. The

skilled worker is then most naturally interpreted as the entrepreneur and her specific

skills are what make firms heterogeneous. Moreover, there is not an analysis of the

optimal choice of output quality by the firm but an exogenous one-to-one

correspondence between entrepreneur’s skill and firm’s output quality. Yeaple

(2005) considers an economy with different available technologies leading to

endogenously heterogeneous firms. In equilibrium, exporters are larger and employ

more-skilled workers. However, he does not consider quality differentiated goods.

Therefore, as explained before, it is unlikely that this model could be consistent with

the facts documented in Hummels and Skiba (2004), Baldwin and Harrigan (2007),

and Johnson (2007). Verhoogen (2008) lays out a model with both labor

heterogeneity and quality differentiation, which is closest to ours. A key difference

is that in Verhoogen (2008) there is no substitutability between workers with

different skills as the firm raises output quality. Instead, producing one unit of

output always requires one unit of blue-collar and one unit of white-collar labor.

Then, the only way to produce higher quality is by increasing the quality (i.e., effort

or skills) of these two units of labor.7 The model here provides a more general and

plausible technology setting. There are also considerable differences between our

model and the usual analysis of firms’ self-selection as exporters to different

markets, which will be discussed below.

The paper is organized as follows Sect. 2 explains the details of the data set.

Section 3 explores the relationship between establishments’ main market and

human capital. Section 4 analyses the relationship between establishments’

characteristics (such as main output market, size, and human capital) and individual

wages. Section 5 provides a theoretical model that is consistent with the empirical

results here and with important facts and regularities documented by the recent trade

literature. Section 6 summarizes and concludes.

6 The same happens with general equilibrium models of trade with quality differentiation. See Flam and

Helpman (1987), Falvey and Kierzkowski (1987), Stokey (1991), and Murphy and Shleifer (1997).
7 See also Hallak and Sivadasan (2008) for a model with two-dimensional firm heterogeneity which

mostly follows Verhoogen (2008) on the specification of labor heterogeneity.
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2 Data and descriptive statistics

Our empirical analysis is based on data from the Spanish Encuesta de Estructura
Salarial for 2002 (Wage Structure Survey, EES-2002). This survey contains

matched employer–employee data for more than 15,000 employers and 150,000

employees. It is conducted by the Spanish National Institute of Statistics following a

two-stage stratified sampling methodology. In the first stage, establishments with at

least ten workers are stratified by economic activity, firm size and region.

Agriculture and the public sector are excluded. In the second stage, workers at every

establishment are randomly selected. The survey provides information about the

region where the establishment is located, industry, size, collective bargaining if

any, and main broad destination market for output. The main destination market

attribute distinguishes between local, national, European Union and rest of the

world markets. In our analysis, we exclude from the sample industries that do not

have any exporting establishment (building, production and distribution of electrical

energy, gas and water, education, health, social work and other social activities, and

personal service activities). This leaves a sample of 11,567 establishments from 36

three-digit industries (main subsections of the National Classification of Economic

Activities).

The survey also provides information on the main individual characteristics of

workers randomly selected at every establishment, such as education, sex, age, years

working in the current establishment, type of contract, full/part-time job, etc. In our

analysis on wages, we restrict the sample to male workers with full-time jobs and

indefinite contracts.8 We also exclude workers who went through transitory labor

incapacity or were included in job promotion programs. In this way, we isolate the

establishment-characteristic effects on wages from other circumstances such as

gender discrimination, positive discrimination policies, underemployment, etc. This

depuration brings about a sample of 35,602 workers and 9,120 establishments.

Table 1 reports the main descriptive statistics on establishment characteristics.

As in other countries, establishments whose main market is exports are only a small

fraction of the total (about 6.5%). Most establishments have less than 50 workers

(71.3%) and only 11% employ 200 or more workers. Although the percentage of

workers with a college degree is 10.5, only 27.6% of the establishments in the

sample include at least one worker with a college degree among their surveyed

employees. The percentage of workers with a college degree in this last subset of

establishments is 34.2. This suggests that the data on the fraction of college

graduates should be treated as censored data. The relationship between establish-

ment size and main output-destination market shows a very strong pattern: the

fraction of establishments with the smallest size is decreasing in market remoteness

(e.g., the fraction of smallest firms is 0.85 for the local market while it is 0.29 for the

rest of the world). The opposite occurs with the other two size groups.

Establishments selling most of their production in non-local markets employ

8 Spanish legislation distinguishes between temporary (or ‘‘fixed term’’) contracts and indefinite (regular)

contracts. Temporary contracts were introduced to promote employment. They can be readily terminated

once the contract is over and are mainly used to hire young workers in their first employment.

438 SERIEs (2010) 1:433–458

123



T
ab

le
1

E
st

ab
li

sh
m

en
t

ch
ar

ac
te

ri
st

ic
s:

d
es

cr
ip

ti
v
e

st
at

is
ti

cs

D
is

tr
ib

u
ti

o
n

o
f

es
ta

b
li

sh
m

en
ts

:
m

ai
n

m
ar

k
et

M
ea

n
y

ea
rs

o
f

sc
h

o
o

li
n

g

F
ra

ct
io

n
o

f

em
p

lo
y
ee

s

w
it

h
co

ll
eg

e

d
eg

re
e

A
v

er
ag

e
w

ag
e

(€
p

er
h

o
u

r)
A

ll
L

o
ca

l
N

at
io

n
al

E
u

ro
p
ea

n

U
n

io
n

R
es

t
o

f
th

e

W
o

rl
d

D
is

tr
ib

u
ti

o
n

o
f

es
ta

b
li

sh
m

en
ts

:
si

ze

A
ll

1
0

.4
7

8
0

.4
5

6
0

.0
4
1

0
.0

2
4

8
.8

8
3

(2
.9

2
0
)

0
.1

0
5

(0
.2

0
)

9
.5

7
(6

.6
0

)

1
0

–
4
9

em
p

lo
y
ee

s
0

.7
1
3

0
.4

0
6

0
.2

7
9

0
.0

2
1

0
.0

0
7

8
.5

9
6

(2
.8

4
7
)

0
.0

8
5

(0
.1

9
5

)
7

.4
9

9
(5

.0
4

9
)

5
0

–
1
9

9
em

p
lo

y
ee

s
0

.1
7
3

0
.0

5
0

0
.1

0
4

0
.0

1
0

0
.0

0
7

9
.2

5
1

(2
.9

6
4
)

0
.1

3
4

(0
.2

2
3

)
9

.8
7

5
(6

.4
7

4
)

[
1

9
9

em
p
lo

y
ee

s
0

.1
1
4

0
.0

2
2

0
.0

7
2

0
.0

1
0

0
.0

0
9

1
0

.1
1

9
(2

.9
2

4
)

0
.1

8
8

(0
.2

4
4

)
1

2
.3

7
5

(7
.5

5
3

)

M
ea

n
y

ea
rs

o
f

sc
h

o
o
li

n
g

8
.8

8
3

(2
.9

2
0

)
8

.2
0

4
(2

.6
3

0
)

9
.5

8
4

(3
.0

8
3
)

8
.3

1
5

(2
.2

7
1
)

1
0

.0
1

4
(2

.7
3

4
)

F
ra

ct
io

n
o

f
em

p
lo

y
ee

s
w

it
h

co
ll

eg
e

d
eg

re
e

0
.1

0
5

(0
.2

0
)

0
.0

5
8

(0
.1

6
)

0
.1

5
5

(0
.2

5
)

0
.0

6
3

(0
.1

2
)

0
.1

7
1

(0
.2

4
)

A
v

er
ag

e
w

ag
e

(€
p

er
h

o
u

r)
9

.5
7

(6
.6

0
)

7
.2

5
(4

.6
8

)
1

0
.6

3
(7

.2
9

)
1

0
.5

3
(4

.6
7

)
1

2
.0

7
(7

.9
7

)

D
at

a
so

u
rc

e
is

th
e

E
E

S
-2

0
0
2

u
si

n
g

th
e

sa
m

p
le

w
ei

g
h
ts

p
ro

v
id

ed
b

y
th

e
su

rv
ey

.
E

st
ab

li
sh

m
en

ts
’

si
ze

,
m

ea
n

y
ea

rs
o

f
sc

h
o

o
li

n
g

,
an

d
th

e
fr

ac
ti

o
n

o
f

em
p

lo
y
ee

s
w

it
h

a
co

ll
eg

e

d
eg

re
e

ar
e

ca
lc

u
la

te
d

fo
r

th
e

su
b

-s
am

p
le

o
f

1
1

,5
6

7
es

ta
b

li
sh

m
en

ts
in

in
d

u
st

ri
es

th
at

h
av

e
at

le
as

t
o

n
e

ex
p

o
rt

in
g

fi
rm

.
T

h
e

fr
ac

ti
o

n
o

f
em

p
lo

y
ee

s
w

it
h

a
co

ll
eg

e
d

eg
re

e
an

d

av
er

ag
e

ed
u
ca

ti
o
n

ar
e

fi
rs

t
o
b
ta

in
ed

fo
r

ea
ch

es
ta

b
li

sh
m

en
t

an
d

th
en

av
er

ag
ed

ac
ro

ss
es

ta
b
li

sh
m

en
ts

.
A

v
er

ag
e

w
ag

es
ar

e
ca

lc
u
la

te
d

u
si

n
g

th
e

su
b
-s

am
p

le
o

f
3

5
,6

0
2

m
en

w
it

h
fu

ll
-t

im
e

jo
b

s
an

d
in

d
efi

n
it

e
co

n
tr

ac
ts

w
h

o
n

ei
th

er
w

en
t

tr
o

u
g
h

tr
an

si
to

ry
la

b
o
r

in
ca

p
ac

it
y

n
o

r
w

er
e

th
ey

in
cl

u
d

ed
in

jo
b

p
ro

m
o

ti
o

n
p

ro
g

ra
m

s.
S

ee
S

ec
t.

3
fo

r
o

th
er

d
et

ai
ls

o
n

th
e

sa
m

p
le

.
S

ta
n

d
ar

d
d

ev
ia

ti
o

n
s

ar
e

in
p

ar
en

th
es

is

SERIEs (2010) 1:433–458 439

123



more-educated labor and a larger fraction of workers with a college degree. In

particular, the fraction of college graduates in establishments exporting most of their

output to countries outside the EU is almost three times higher than in firms selling

in local markets.

3 Establishment characteristics and employees’ education

In this Section, we consider the relationship between main output market and human

capital at the establishment level. Previous studies do not use data on firms’ average

education of employees. They analyze differences between exporters and non-

exporters in terms of the composition of occupations and the ratios of blue-collar to

white-collar workers (see Bernard and Jensen (1997, 1999), Maurin et al. (2002),

Biscourp and Kramarz (2007), and Bernard et al. (2007)). The novelties here are

two. We are able to analyze differences in average education across establishments

and to go beyond the exporters versus non-exporters distinction by classifying

establishments across four main markets: local, national, EU and rest of the world.

Our benchmark equation is the following:

ej ¼ a0 þ a1S2j þ a2S3j þ a3MNj þ a4MEj þ a5MWj þ a6Zj þ vj; ð1Þ

where ej is either employees’ average years of schooling in establishment j or,

alternatively, the fraction of college-educated employees. The covariates of interest

are dummies for size and destination market. S2 corresponds to establishments

employing between 50 and 199 workers, and S3 corresponds to establishments with

more than 199 workers. MN, ME and MW are dummies for establishments whose

main output market is, respectively, the national market, the European Union

market, and the rest of the world market. The reference group in estimations using

all these covariates is establishments that sell most of their production in a local

market and have between 10 and 49 employees. Additionally, we always include a

vector Zj of dummies for establishment location (17 regions) and industry (36

industries). vj is the error term. To compare results with previous literature, we also

run regressions merging local- and national-market establishments into a single

group of domestic-market establishments, and merging EU- and rest of the world-

market establishments into a single group of exporters.

Table 2 shows the results. Columns (1)–(3) report results using employees’

average years of schooling as the left-hand-side variable and estimating the equation

by weighted least squares. Column (1) corresponds to the usual specification in the

literature, which only distinguishes between exporting firms and domestic-market

firms (which is the reference group in this estimation). Still, there is a difference with

the previous literature in that we use data on employees’ average education instead of

the ratio between white and blue-collar workers. Our result confirms the positive and

significant effect of exporting on firm’s human capital. In column (2) and (3) we use

the classification of establishments across all the four main destination markets. The

reference group in these two columns is local-market establishments. All destination

market dummies in column (2) are positive, significant at the 1% level, and

quantitatively important. National- and European-market destination coefficients are
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not statistically different. Meanwhile, the difference between local- and national-

market firms is as large as the difference between domestic-market firms and

exporters found in the previous estimation.9

In the case of the size effects, the two dummies become negative though not

statistically significant in column (2). This suggests that there may be other

reasons—different from higher efficiency—which may also give rise to a large size.

In such a case, larger establishment size per se may not imply greater demand for

more educated workers unless combined with other characteristics such as non-local

destination market. We test this hypothesis in column (3) by introducing an

interaction term between size and non-local destination market. The coefficients for

large size conditional on selling most of their output in non-local markets are now

positive and significant. Large firms employ workers with higher average schooling,

only as long as they orient their production to the national or international markets.

Conversely, large establishments oriented towards the local markets employ

significantly less-educated workers. Coefficients for destination markets in column

(3) show the same pattern as in column (2).

In columns (4)–(6) of Table 2 we repeat the same specifications now using the

fraction of college graduates in the establishment as the left-hand-side variable.

Since about 70% of establishments in the sample do not include interviews to

college-educated workers, least squares estimates may be inconsistent due to

censured data problems. We therefore estimate a Tobit model by maximum

likelihood. The qualitative results are similar to those reported in columns (1)–(3).

All destination market effects are positive and significant. Interestingly, the

coefficients are now strictly increasing in the remoteness of the market. Marginal

effects implied by the estimated Tobit-model coefficients in column (5) are very

large. The proportion of college graduates in national-market firms is 5.6% points

higher than in local-market firms. In EU-market firms, the proportion is 9% points

higher.10 Moreover, in firms oriented towards the rest of the world markets, the

proportion is 12.9% points higher than in local-market firms. To asses the

importance of these effects, note from Table 1 that the proportion of college

graduates in the whole sample is 10.5%.

Summarizing, our empirical results in this section give support to the

hypothesis that firms selling to more-distant markets employ more-educated

workers. They also show that the conventional dichotomy between exporters and

non-exporters may be misleading. In fact, the largest differences across firms do

not lie between exporters and non-exporters but between local- and national-

9 These results suggest that the organizational changes needed for a local-market firm to expand into the

national market may be as important as those needed to expand into foreign markets. Selling in the

national market may require a qualitatively different marketing structure and may involve a new logistic

ladder between production and retailing, implying new requirements in terms of inventory, warehousing,

material handling, packaging, information, and transportation.
10 The absence of a significant difference between national-market firms and exporters to the EU with

respect to establishment average years of schooling, while the difference in the share of college graduates

is significant and large, is somewhat intriguing. Looking at differences across sectors in future research

may provide additional insights on this issue.
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market firms, and between exporters to the EU and exporters to the rest of the

world.

4 Establishment characteristics and wages

We now turn to wages. Our benchmark wage equation is based on the usual

Mincerian equation where the log of employee i’s hourly wage in establishment j,
wij, is a function of his individual characteristics. We include worker’s schooling

years, Yij; potential experience, PEij (level and squared), defined as the difference

between employee’s age and the expected age to complete his studies according to

their official length; and tenure Tij (level and squared), defined as the number of

years working for the current employer. To this equation we add establishment j’s
characteristics: the two dummies for size already used, employee’s average years of

schooling, ej, the three dummies for main destination market, and a vector Zj of

other controls (dummies for 36 three-digit industries and 17 regions). Thus, the

benchmark equation is:

ln wij ¼ b0 þ b1Yij þ b2PEij þ b3ðPEijÞ2 þ b4Tij þ b5ðTijÞ2

þ b6S2j þ b7S3j þ b8ej þ b9MNj þ b10MEj þ b11MWj þ 10Zj þ uij; ð2Þ

where uij is the residual.

4.1 Main results

We estimate several variants of Eq. 1 using weighted least squares and the sub-

sample of men with full-time job and indefinite contracts as described in Sect. 2.

Table 3 reports the results. Robust standard errors corrected for the clustered

sampling scheme are in parenthesis. All estimations include dummies for 36 three-

digit industries and the 17 Spanish regions. Specification in column (1) is different

from all the others in this table since it only uses variables at the establishment level.

Thus, the left-hand-side variable is (the log of) establishment’s average hourly wage

(instead of employee’s hourly wage, which is the left-hand-side variable in the other

columns). As pointed out in the Introduction, this type of regression at the

establishment level is the one carried out in most of the literature due to the absence

of data at the worker level. The exports market destination in this specification

includes all establishments whose main market is either the European Union or the

rest of world. The reference group for the effect in this column is establishments

whose main output market is the domestic market (i.e., either a local market or the

national market). Consistent with most of the literature, we find a positive and

significant wage effect of the exports market.

Column (2) reports the results when we use (the log of) employee’s hourly wage

as the left-hand-side variable and add individual worker characteristics as

covariates. The exporting wage premium is reduced but still sizeable and significant

at the 1%. This is consistent with the results for Germany in Schank et al. (2007).

However, in contrast to their small effects we find that the exporting wage premium
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is above 10-percent. This large quantitative discrepancy may be due to the

differences in estimation techniques, type of data,11 and differences between the

German and Spanish economies.12

There is an empirical literature pointing at a positive effect of average coworkers’

education upon individual wages (see Bayard and Troske (1999), Troske (1999),

Battu et al. (2003), and Alcalá and Hernández (2006)). Thus, in column (3) we add

employees’ average years of schooling to the equation. This effect turns out to be

significant and quantitatively important (a 1-year increase in coworkers’ schooling

increases individual wages by 2.6%). Still, the exporter wage premium remains

unchanged. Using data for Denmark, Munch and Skaksen (2008) have argued that

the export premium is only significant for firms with high skill intensity. They show

this by including an interaction term between average education in the firm and

export intensity. When they do this, they find the interaction term to be significant

whereas the level of export intensity becomes insignificant. To check this

hypothesis, we include in column (4) a similar interaction term between the

exporter dummy and employees’ average years of schooling. We find that the

coefficient for the interaction term is almost zero and completely insignificant,

whereas the coefficient on the exporter dummy is almost the same as in column (3)

(although the coefficient is now estimated with much less precision). Thus, the

interaction term has a null explanatory power in our sample.

Column (5) shows the results for our preferred specification. In this specification,

we split the groups of non-exporting and exporting establishments. Non-exporting

establishments are split into local- and national-market establishments. Exporting

firms are split into exporters to the EU and exporters to the rest of the world. When

comparing results with those in column (3), note that the reference group is now

local-market firms instead of domestic-market firms. All the coefficients have the

expected signs, are jointly significant at the 1% level, and have an important

quantitative positive impact on wages. Wages are significantly increasing in the

remoteness of the firm’s main market. Employees in national-market establishments

obtain wages 10.5% higher than employees with the same observable characteristics

in local-market establishments. This wage premium rises to 17.0% and to 21.9%,

11 Schank et al. (2007) use social security payments for information on individual wages. As explained

by the authors, these are censored data for one-third of the white-collard workers who, according to

previous studies (Bernard and Wagner (1997)) could be the group almost exclusively responsible for the

exporting wage premium. In their estimations without individual and plant effects (which would be most

similar to ours in column 2) and using imputed data to correct for the censoring problem, they find that an

increase in the share of exported output of 10% points increases the wage of a blue-collar employee

(respectively, white-collar) by 0.4% (resp., 0.12%). Note that the average share of exports within total

sales in exporting plants reported in the paper is 19%. Since they have a panel of data, they are able to run

the regression including individual and plant fixed effects. When they do so, estimates change only

slightly though statistical significance increases. They find that an increase in the share of exported output

of 10% points increases the wage of a blue-collar employee (respectively, white-collar) by 0.3% (resp.,

0.15%).
12 For instance, Spain seems to suffer from bigger problems of relative excess supply of college

graduates and over-education [see Dolado et al. (2000)]. This phenomenon could raise wage differences

between exporters and non-exporters if the over-education mismatch is higher in non-exporters. This

would be the case, for example, if exporters demand a larger share of college graduates and if the fraction

of jobs for non-graduates that is occupied by graduates is similar across firms.
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respectively, if the main market is the EU and the rest of the world.13 Note that the

wage premium paid by national-market firms with respect to local-market firms is as

important as the premium paid by exporters with respect to national-market firms.

This may be somewhat surprising since the export wage premium has given rise to a

large literature whereas this is the first paper documenting a national-market wage

premium with respect to local firms. Taken together, these estimates suggest a new

and important fact: instead of an exporter versus non-exporter dichotomy, there

appears to be a continuous positive relationship between wages and the remoteness

of firms’ output markets, which works even within national borders.

The remaining establishment-characteristic wage premia also have an important

quantitative impact. Increasing coworkers’ average education by one standard

deviation brings about a wage increase of 7.3%; and moving from an establishment

in the 10th percentile of the establishment distribution across employees’ average

education (5 schooling years), to an establishment in the 90th percentile (13.2

schooling years), increases worker’s wage by 21.8%. Establishment-size wage

premia are also large. The combined effect of all establishment effects can have a

very important impact on wage inequality across individuals with the same

observable characteristics. For example, according to estimates in column (5),

working in a large establishment whose main market is the EU and whose

employees’ average education is one standard deviation above education in the

reference group involves a 47.3% premium over the wage of a worker with the same

individual characteristics but in a small local establishment.

4.2 Robustness

Table 4 reports a series of robustness tests. In the specification in column (1) we

estimate Eq. 2 using dummies for broad categories of education instead of years of

schooling. We use a dummy for workers with completed secondary studies and

another dummy for college graduates. As the measure of human capital in the

establishment, we use the fraction of employees with a college degree instead of

employees’ average years of schooling. Results are qualitatively very similar to

those in Table 3. All coefficients reveal large quantitative effects, have the expected

signs, and are significant at the 1% level.

In columns (2) and (3) we include additional controls and interactions that help

assess the potential impact of alternative sources of the wage premia. Internal labor

markets have been suggested as a potential cause of higher average wages in larger

firms. Large firms may provide better opportunities for internal promotion and more

on-the-job training which then needs to be rewarded to reduce turnover. Hence

average wages may be larger for the same level of formal education. Notice that

these benefits will not be enjoyed as soon as an individual joins the firm but as the

individual continues working for the same firm throughout his life. Therefore, this

effect should emerge as a larger payoff to tenure in larger firms. We test this

13 We also estimated the impact of firm characteristics on wages using fixed establishment effects and

running a two-step estimation of establishment-characteristics coefficients (see Baker and Fortin (2001)

for a discussion on the relationship between one-step and two-step estimators). As expected, results were

very similar. Results are available on request.
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hypothesis in column (2) by including interaction terms between tenure and the

dummies for firm size. The interaction with the largest size turns out to be positive

and statistically significant. Tenure in the largest group of establishments is about

25% more profitable than in small establishments.

It has also been suggested that workers and unions in large firms often have a

strong bargaining power that is reflected in higher wages. The common mechanism

used by workers and unions to exert their bargaining power in Spain is through firm-

level contracting. In column (3), we add a dummy for establishments with firm-level

contracting. This effect is highly significant and involves an average wage increase

Table 4 Establishment characteristics and wages (II). Robustness using alternative measures for

employee and coworkers’ education, and including additional controls

(1) (2) (3)

Employee characteristics

Years of schooling 0.041** (0.001) 0.041** (0.001)

High school completed 0.199** (0.011)

University degree 0.466** (0.016)

Potential experience 0.028** (0.002) 0.024** (0.002) 0.024** (0.002)

(Potential experience)2/100 -0.038** (0.003) -0.030** (0.003) -0.030** (0.003)

Tenure 0.014** (0.001) 0.013** (0.001) 0.013** (0.001)

(Tenure)2/100 -0.021** (0.004) -0.021** (0.004) -0.020** (0.004)

Establishment characteristics

Size

50–199 employees 0.130** (0.013) 0.128** (0.017) 0.124** (0.017)

More than 199 employees 0.175** (0.017) 0.128** (0.023) 0.109** (0.023)

Employees’ average years of schooling 0.023** (0.003) 0.023** (0.003)

Fraction of employees with university

degree

0.393** (0.047)

Main market

National 0.091** (0.013) 0.099** (0.013) 0.100** (0.013)

European Union 0.143** (0.021) 0.155** (0.022) 0.158** (0.022)

Rest of the world 0.170** (0.024) 0.199** (0.026) 0.207** (0.026)

Firm-level contracting 0.074** (0.022)

Tenure 9 Size 2 -0.0003 (0.001) -0.0006 (0.001)

Tenure 9 Size 3 0.0025** (0.001) 0.002 (0.001)

Adjusted R2 0.485 0.464 0.478

The left-hand-side variable is the log of the hourly wage. All models include a constant and dummies for

17 regions and 36 industries. The reference group for establishment effects is establishments with less

than 50 employees selling mostly to a local market. Estimation method is Weighted Least Squares.

Robust standard errors corrected for heteroskedasticity and for the clustered sampling scheme in

parenthesis. The model in column (1) is the same as in column (5) of Table 3, except that we now use

dummies for broad categories of education instead of years of schooling to control for employee’s

education; and that we use the fraction of employees with a college degree instead of coworkers’ average

years of schooling. In all regressions, the number of workers is 35,602 and the number of establishments

is 9,120. See Sect. 3 for details on the data

** Means significant at 1%
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of 7.4%.14 However, it does not affect the significance of any of the variables in our

original model and, if any, it has a positive effect on the estimated value of the

coefficients on output markets.

4.3 Establishment-characteristics effects by education groups

Are establishment-characteristics wage effects significant for all education groups?

Do their quantitative effects show any pattern across education groups? We

investigate this issue by estimating Eq. 2 for each of the three major education

categories: workers without completed secondary education, with completed

secondary education, and with a college degree. We include the firm-level

contracting dummy and the size-tenure interaction term in the estimating equation

since we just checked their potential significance. Table 5 shows the results.

Coefficients for all establishment characteristics are significant at the 1% level in all

sub-samples and have the expected positive signs (except firm-level contracting and

the size-tenure interaction terms, which are not always significant). Differences

across education groups in the size of the establishment-characteristic wage effects

are sizable and follow a systematic, intuitively appealing pattern. All effects are

increasing in the level of education, whenever the difference across education

groups is statistically significant.15

Results are especially sharp for main-market effects. Coefficients are increasing

in the remoteness of the main destination market for each education group,

whenever the difference between coefficients is statistically significant. Note that

the effects for the university education group about triple those for the primary

education group. When combined with the other establishment wage effects, they

can account for dramatic wage differences across workers with the same observable

characteristics, especially within college graduates. As an example, consider the

establishment wage premium for a college graduate working in a medium-size firm

that exports most of its production to the EU and whose employees’ average

education is one standard deviation above the mean. On average, this individual

obtains a wage that is 110.4% higher than an individual with the same education and

experience who works in a small local-market firm whose employees’ average

education is one standard deviation below the mean. The substantial size of

14 In their specific analysis on firm-level contracting, Card and De la Rica (2006) point out that firm-level

contracting is more likely to occur where there is (or there was) a strong union presence. Our estimate of

this effect is very consistent with their results.
15 These results stand in contrast with those in the small literature on this issue. Battu et al. (2003)

analyze the establishment average-education wage premium in the UK and find that it is decreasing in the

individual’s education, albeit they recognize that this runs counter to their theoretical prediction.

Lallemand et al. (2005) analyze the firm-size wage premium and find that it is generally larger for blue-

collar workers. To the extent that the blue-collard versus white-collard comparison can be related to our

education-groups comparison, our results would point in the opposite direction. However, they do not

control for firm-level contracting, nor for the interaction between tenure and size. These two effects are

highly significant for the least educated workers and seem responsible for a large fraction of the wage

premium that less-educated workers obtain in large firms. Additional results not included in the Table 5

show that if we did not control for firm-level contracting and the tenure-size interaction, the largest firm-

size premium would be attributed to the lowest education group.
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destination-market wage effects and their large differences across education groups

suggest that expanding globalization may play an important role in increasing

inequality within and between education groups.

5 Firms’ human capital, wages, and output markets: a model

In this section, we lay out a partial equilibrium model where firms choose which

output quality and quantity to produce, which combination of workers with different

characteristics to employ, and which destination markets to serve. The aim is to

build a model that: (1) can provide a joint explanation for all the firm-characteristics

effects on human capital and wages; and (2) is consistent with the related empirical

evidence documented in the recent trade literature. As noted in the Introduction,

this literature shows that international trade models need to introduce efficiency

Table 5 Establishment characteristics and wages by education group

Primary Secondary University

Employee characteristics

Potential experience 0.016** (0.001) 0.027** (0.003) 0.061** (0.005)

(Potential experience)2/100 -0.020** (0.003) -0.031** (0.007) -0.001** (0.013)

Tenure 0.014** (0.015) 0.017** (0.003) 0.014** (0.006)

(Tenure)2/100 -0.023** (0.005) -0.027** (0.008) -0.034** (0.014)

Establishment characteristics

Size

50–199 employees 0.113** (0.017) 0.157** (0.028) 0.178** (0.048)

More than 199 employees 0.103** (0.026) 0.169** (0.035) 0.147** (0.048)

Employees’ average years of schooling 0.016** (0.003) 0.028** (0.004) 0.044** (0.009)

Main market

National 0.050** (0.013) 0.136** (0.022) 0.145** (0.037)

European Union 0.094** (0.022) 0.201** (0.038) 0.309** (0.076)

Rest of the world 0.116** (0.022) 0.238** (0.038) 0.291** (0.065)

Firm-level contracting 0.100** (0.024) 0.056* (0.028) 0.069 (0.039)

Tenure 9 Size 2 0.002* (0.001) -0.004* (0.002) -0.009** (0.004)

Tenure 9 Size 3 0.005** (0.001) -0.002 (0.002) -0.006 (0.005)

Number of establishments 7,466 3,966 1,856

Number of workers 21,705 9,594 4,303

Adjusted R2 0.404 0.394 0.327

We use three different sub-samples of workers according to their education level: workers without

completed secondary studies (Primary), workers with completed secondary studies (Secondary), and

workers with a college degree (University). The left-hand-side variable is the log of the hourly wage. The

reference group for establishment effects is establishments with less than 50 employees selling mostly to

a local market. Estimation method is Weighted Least Squares. All models include a constant and

dummies for 17 regions and 36 industries. Robust standard errors corrected for heteroskedasticity and for

the clustered sampling scheme are in parenthesis. See Sect. 3 for details on the data source and sample

** Means significant at 1%, and * means significant at 10%
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heterogeneity at the firm level and quality differentiation in order to be consistent

with several prominent, current patterns of international trade.

5.1 Technology and demand

Firm j produces output yj with quality qj using physical capital and different types of

labor. The different types of labor are characterized by two attributes: education and

skill. Firms can observe both attributes. However, skill is meant to represent worker

unmeasured characteristics which cannot be controlled for in the econometric

analysis. Workers can be educated (E) or non-educated (N), and skilled (S) or

unskilled (U). Hence, there are four types of workers. Let kj be firm j’s capital and lj
is

the number of type is workers it employs; i = N, E; s = U, S. Producing higher

quality comes at the cost of lower output per worker, according to the following

production function:

yj ¼ Aj
ak

ðqjÞck
ðkjÞq þ

X

s¼U;S

X

i¼N;E

ais

ðqjÞcis
lisj

� �q
 !1=q

; ck; cis � 1; q\1; ð3Þ

where Aj is a firm-specific efficiency parameter (all other parameters are common to

all firms). Note that, for any given choice of output quality qj, this is a standard CES

production function. Moreover, technical marginal rates of substitution between

different types of labor depend on the quality to be produced:

dlisj

dli
0s0

j

¼ ðqjÞcis�ci0s0
ai0s0

ais

lis
j

li
0s0

j

 !1�q

:

Thus, if cis\ci0s0 then dlis
j =dli

0s0
j decreases as quality increases. We assume:

cES\cNS\cNU ; cES\cEU\cNU :

Hence unskilled (resp., non-educated) labor becomes a worse substitute for skilled

(resp., educated) labor as quality increases. Or, in other words, skilled (respectively,

educated) labor has a comparative advantage with respect to unskilled (resp., non-

educated) labor in producing higher quality.16

16 In general, less-skilled labor may perform the work of more-skilled labor by devoting more time to the

task. However, producing high quality output tends to become increasingly difficult for low-skilled labor.

In the limit, it may be impossible for low skilled labor to produce the highest quality, even if devoting an

unlimited amount of time. For example, it is unlikely that the service provided in a top restaurant by high-

skilled waiters can be provided by low-skilled waiters even if their number is larger. Similarly, it is

doubtful that a low-skilled architect may be able to design innovative solutions to outstanding

architectural problems by simply devoting more time to the project. Quite often, quality requires not only

time but talent. This suggests that unskilled workers’ marginal productivity decreases fast as the quality

being targeted increases and may even go to zero for very high qualities. With this perspective, it is often

assumed in models with quality differentiation and heterogeneous labor that goods of higher quality can

only be produced by workers with certain minimum human capital (see, for example, Stokey 1991 and

Verhoogen 2008). In this model we introduce the weaker and more flexible assumption that the technical

marginal rate of substitution between skilled (resp. educated) labor and unskilled (resp. non-educated)

labor is decreasing in the quality to be produced.
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On the demand side, we assume identical consumers across markets, though

markets may differ in size (i.e., the number of consumers). Superscript n
indicates the market. Demand for firm j’s output in market n, yj

n, is homogeneous

of degree one in market n’s size, Mn, decreasing in the firm’s price, pj
n, and

increasing in the firm’s output quality, qj
n, according to the following inverse

demand function:

pn
j ¼ h qn

j

� �
þ r yn

j =Mn
� �

: ð4Þ

Thus, quality is just a shifter of the demand function.17 It is assumed18

oh
oqn

j

� h0 [ 0;
o2h

o qn
j

� �2
� h00 � 0;

or

o yn
j =Mn

� � � r0\0; � yn
j =Mn

� �r00

r0\2;

hð1Þ þ r 0ð Þ ¼ 0:

The last expression is just a normalization on quality. Quality is normalized such

that q = 1 is the minimum quality for the good to be of any use (thus, demand is

strictly positive at a zero price if and only if q [ 1).

5.2 Production and transportation costs

Labor markets are perfectly competitive. Since education and skills are observable

to all agents, workers with the same characteristics earn the same wage no matter

their employers. Denote the cost of capital by r and wages by wis, which are

exogenous to the firm.19 It is natural to assume wES [ wEU and wNS [ wNU.

17 It has been shown that this indirect demand function can be obtained as a result of utility maximization

in a market with a continuum of consumers of measure Mn and the following assumptions. Each

individual consumes a variable amount of a non-differentiated good (which is used as the numeraire) and

one unit of a differentiated good. The differentiated good is produced by a measure, J continuum of firms

which are indexed by j. Utility if consuming the variety produced by firm j is Uj = u(z) ? qj ? e, where

u(�) is the subutility function for the non-differentiated good satisfying standard conditions, z is

consumption of this good, and e is a random consumer/differentiated-good match term. Assuming that the

price of each variety of the differentiated good is small with respect to consumers’ income and under

standard conditions for the random term e, this utility implies the following inverse market demand

function: pn
j ¼ h � qn

j � r � ln yn
j =Mn

� �
� r � ln

R
J exp ðh=rÞqn

j � ð1=rÞpn
j

h i
dj; where h and r are positive

parameters that may depend on consumers’ income. See Verhoogen 2008 for details on this derivation

and for further references. Assuming that the number of firms is large, each firm takes the last term in this

expression as a constant to maximize profits. Equation 4 is then a slight generalization of this expression,

where the linear function on qj
n and the logarithmic function on (yj

n/Mn) are substituted for the more

general functions h(�) and r(�).
18 The condition -(yj

n/Mn)r00/r0 \ 2 on the curvature of the (per capita) inverse demand function r
guarantees the second order conditions for profit maximization.
19 Assuming that firms have different access to financial markets (e.g., they face different cost of capital

r) would have implications similar to the existence of differences in the efficiency parameter Aj.
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Minimization of the cost function Cjðy; qÞ ¼ rkj þ
P

s

P
i lis

j wis for a given pair

(yj, qj) subject to the production function yields the following first order conditions:

ak

ðqjÞck r
ðkjÞq�1 ¼ ais

ðqjÞcis wis
ðlisj Þ

q�1; i ¼ N;E; s ¼ U; S: ð5Þ

Hence the cost function for optimal input decisions is:

Cjðyj; qjÞ ¼
/ðqjÞ

Aj
yj; where /ðqjÞ �

ðqjÞck

ak
r

� � q
q�1

þ
X

s

X

i

ðqjÞcis

ais
wis

� � q
q�1

 !q�1
q

:

ð6Þ
Note that /0(qj) [ 0 and /00(qj) [ 0. Hence, unit costs /(qj) [ Aj are constant

with respect to quantity, and increasing and convex with respect to quality.

So far, we have only considered production costs. Selling to each market

involves specific transportation and other non-production costs. We assume that

selling to market n involves an additional cost sn per unit of output. We may

expect this cost to be increasing in the remoteness of the market. Thus, firm j’s
constant marginal cost of producing and selling quality qj in market n, denoted

cj
n(qj), is:

cn
j ðqjÞ ¼

/ðqjÞ
Aj

þ sn; /0 [ 0; /00 [ 0: ð7Þ

5.3 Equilibrium and output markets

For each market n, firm j’s profit maximization yields the following first order

conditions that determine the optimal volume of sales yj
n* and quality qj

n* in market

n:

h0 qn�

j

� �
¼

/0 qn�
j

� �

Aj
; ð8Þ

yn�

j =Mn ¼
hðq�

j Þ þ r yn�
j =Mn

� �
� /ðq�

j Þ=Aj � sn

�r0ðyn�
j =MnÞ : ð9Þ

Assuming h0(1) [ /0(1)/Aj, Eq. 8 has a unique solution qj
* [ 1, which is

independent of the market. Since h00(q) B 0 and /00(q) [ 0, Eq. 8 implies that

higher-efficiency firms choose higher quality in equilibrium:

dq�
j

dAj
¼ h0

/00 � Ajh
00 [ 0:

In turn, sales by more-efficient firms are larger in every market where they are

active:20

20 Note that assumptions on r (�) imply that 2 ? (yj
n/Mn)r00/r0 is positive.
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dyn�

j

dAj
¼ �Mn

r0
/

Aj

� �2

1

2 þ yn�
j =Mn

� �
r00=r0

[ 0:

Clearly, expression (9) only holds conditional on the firm being active in market

n; that is, conditional on yj
n* [ 0. Let us analyze the decision to be active in a given

market. A firm will be active in a given market as long as, for an optimal quality

choice, the firm can sell a positive output at a price higher than the corresponding

constant marginal cost (unit cost). Consider Fig. 1. The thicker line draws the

inverse demand function (4) for yj
n = 0. This line shows the maximum prices that

firm j could obtain for each quality level. For yj
n [ 0, the price schedule would shift

downwards. The thinner line in this figure draws firm’s unit cost as a function of

output quality. If there is a non-empty set of possible qualities such that firm unit

cost is below the corresponding price (as in Fig. 1), then the firm can profitably sell

in market n. In fact, any quality-price pair in the space contained between these two

schedules would bring about positive profits.21 For lower efficiency Aj, the cost

schedule would shift upwards.

Given the cost sn of exporting to market n, there is an efficiency level sufficiently

low, denoted �An; such that the two schedules are tangent (see Fig. 2). This efficiency

level satisfies:

h q�
j ð �AnÞ

� �
� r 0ð Þ ¼

/ q�
j ð �AnÞ

� �

�An
þ sn: ð10Þ

Clearly, �An is the efficiency cutoff for a firm to be active in market n. Firms such

that Aj\ �An cannot make non-zero profits at any positive output and quality levels.

1

n
j

n
j pc ,

n
jq

n

j

n
j

A

q
τ

φ
+
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)(* jAq

( )0)( σθ +n
jq

Fig. 1 Unit costs and maximum prices for each quality

21 Optimal quality corresponds to the level such that the two schedules have the same slope (see

expression 8). The optimal price (and therefore, the optimal volume of sales) could be shown in the figure

by drawing the iso-profit ellipses within the space contained between the two schedules.
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The efficiency cutoff �An for market n is increasing in the cost of bringing the

product to this market:

o �An

osn
¼ ð �AnÞ2

/ q�
j ð �AnÞ

� �[ 0:

This implies that the number and remoteness of markets in which a firm sells is

informative about its efficiency: if firm j sells in market n but firm j’ does not, it

must be the case that Aj [ �An �Aj0 . Since more-efficient firms produce higher

quality, this implies that firms selling in more and more-remote markets produce

higher quality. In addition, more-efficient firms are also larger in terms of output

because their sales are bigger in every market where they are active [expression (9)]

and because they are active in more markets.

It is worth pointing out the main difference between this model and previous

models on the link between a firm’s efficiency and the number and remoteness of its

destination markets, which follow Melitz (2003). Previous models assume that each

firm faces a strictly positive demand for its output, in every market, at any positive

price set by the firm. This is, for example, the consequence of assuming CES

preferences, which is the usual assumption in the literature. Therefore, in the

absence of fixed costs of exporting to each destination, these models would imply

that all firms export to all markets. Hence, fixed cost of exporting to each market

(together with the fact that more-efficient firms are larger) is the key mechanism in

these models for the result that only the more efficient firms sell in the more remote

markets. To the contrary, in this model, each individual firm faces a demand with

finite choke prices for each quality. Consequently, the reason why the less-efficient

firms do not sell in the more-remote markets is their inability to produce at low

enough marginal costs. Furthermore, the mechanism for the link between

destination-market remoteness and export quality (the Alchian–Allen effect) in

this model is also different from the usual one. The mechanism usually considered is

that if transport costs are not proportional to shipment’s value but have a per unit
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Fig. 2 Efficiency cutoff to be active in market n
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component, a higher transport cost to a more remote market reduces the relative

price of higher-quality exports with respect to lower-quality exports (see Hummels

and Skiba 2004). Then, under usual assumptions on demand, this implies that

shipments to more remote markets have a bigger proportion of higher-quality goods.

The mechanism in this model is that the higher the trade costs, the stronger the

selection effect on exporters. Since more-efficient firms produce higher quality,

trade costs result in higher-quality exports to more remote markets. In the next

subsection, we turn to the model’s implications on human capital and wage

differences across firms.

5.4 Labor sorting and average wages

Consider now the education and skill composition of employees in firm j. We

assume an interior solution; i.e., lj
is [ 0. From expression (5) we have that, for each

education group, the ratio of skilled workers is larger in firms producing higher

quality:

d liS
j =liU

j

� �

dqj
¼ ciU � ciS

1 � q
aiSwiU

aiUwiS
q

ciU�ciS
j

� 	1= 1�qð Þ
q�1

j [ 0; i ¼ N;E: ð11Þ

Similarly, for each skill group, the ratio of educated workers is larger in firms

producing higher quality:

d lEs
j =lNs

j

� �

dqj
¼ cNs � cEs

1 � q
aEsw

Ns

aNswEs
q

cNs�cEs
j

� 	1= 1�qð Þ
q�1

j [ 0; s ¼ U; S:

Denote lj
E : lj

EU ? lj
ES, lj

N : lj
NU ? lj

NS, lj : lj
E ? lj

N. Assuming lj
ES/lj

E C lj
NS/

lj
N,22 the last expression yields that the ratio of educated workers ej = lj

E/lj is also

larger in firms producing higher quality:

dej

dqj
¼

lNj lEj

llð Þ2

1

lE
j

dlE
j

dqj
� 1

lN
j

dlNj
dqj

" #
[

lNj lEj

llð Þ2

lES
j

lE
j

�
lNS
j

lN
j

 !
1

lNS
j

dlNS
j

dqj
� 1

lNU
j

dlNU
j

dqj

" #
� 0: ð12Þ

Now, since more-efficient firms produce higher quality, Eqs. 11 and 12 imply

that more-efficient firms use a larger proportion of skilled workers within each

education group and a larger proportion of high-education workers with respect to

their total employment:

d liSj =liU
j

� �
=dAj [ 0; i ¼ N;E; ð13Þ

dej=dAj [ 0: ð14Þ
Let wj

i denote the average wage paid by firm j to workers with education level i:

22 It is seems unanimously agreed that unmeasured skills and education are positively correlated. Hence

the fraction of skilled workers that are educated should be larger than the fraction of unskilled that are

educated.
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wi
j ¼

wiUliU
j þ wiSliS

j

liUj þ liS
j

¼ wiU
1 þ wiS=wiUð ÞliS

j =liUj
1 þ liS

j =liU
j

; i ¼ N;E:

Since wiS/wiU [ 1, i = E, N, expression (13) implies that more efficient firms pay

higher average wages to employees in every education level:

dwi
j

dAj
¼

dwi
j

d liS
j =liU

j

� �
d liSj =liU

j

� �

dqj

dqj

dAj
[ 0; i ¼ N;E: ð15Þ

Note that the positive relationship between efficiency and average wages is the

consequence of the (equilibrium) positive relationship between efficiency and

quality. If output quality were assumed the same for all firms as in conventional

models, firms would choose the same labor composition no matter their efficiency.23

In summary, the model shows that, under reasonable assumptions, quality

differentiation implies that more-efficient firms employ more-skilled and more-

educated workers. Since, in equilibrium, more-efficient firms also sell in more-

distant markets, we should observe that: (1) Firms selling in more-remote countries

employ workers with higher average education; (2) Firms selling in more-remote

countries pay higher average wages to workers within each education group.

Additionally, since more-efficient firms also have larger size, we should also

observe a positive link (a) between firm’s size and employees’ average education;

(b) between firm’s size and average wages paid to each education group; and (c)

between employees’ average education and average wages paid to each education

group. Thus, the model provides a consistent explanation of all the empirical

regularities found in Sects. 3 and 4. Moreover, the model is consistent with the

recent trade literature stressing the increasing role in international trade played by

quality differentiation and the positive relationship between output-market remote-

ness and the quality of exports.

6 Concluding comments

This paper contributes to the recent literature on the exporter wage premium using

Spanish data. This literature has focused on an exporter/non-exporter dichotomy.

Instead, this paper provides first evidence that that there is a more continuous

destination-market effect. We find a positive correlation between remoteness of

firms’ output-markets and their human capital as well as their wages. In fact, wage

premia and human capital differences between local- and national-market firms are

as important as wage premia and human capital differences between exporters and

non-exporters. Overall, market-remoteness wage premia are quantitatively very

23 There is also some empirical evidence on a positive relationship between the capital/labor ratio and

average wages (see Arai (2003)). In our model, this relationship depends on the technological

assumptions about the relationship between quality and physical capital. A sufficient condition for quality

and the capital/labor ratio to be positively related is ck B cES (to see this, just follow the argument used to

obtain (11) and (12)). Under this condition, the capital/labor ratio would be positively associated with

high average wages for every education level.
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important and increase in individual education. One implication of these results is

that increasing globalization may tend to raise wage inequality within and across

education groups.

The paper also builds a partial equilibrium model predicting a positive

correlation at the firm level between firm size, output quality, number and

remoteness of output markets, employees’ average education, and wages within

each education level. The model provides a potential explanation for all the

empirical results in the paper, which is also consistent with an increasingly

important strand of international trade literature. This literature emphasizes

efficiency heterogeneity at the firm level and quality differentiation in describing

the current patterns of international trade. Moreover, it has provided empirical

support for a positive relationship between output-market remoteness and the

quality of exports (which is an implication of the model that is not explored in the

empirical part of this paper). Thus, the theoretical model coherently links the

empirical results in the paper to some of the most recent trade literature.
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Séneca de Murcia project 05710/PHCS/07. Part of this research was conducted while Francisco Alcalá
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