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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.' 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.”

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

! 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
0i (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
Alcala and Hernandez (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.”

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.” 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.
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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.® 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.” 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.

S 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.® 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.
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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:

e = o + O!]SZj + OCQS3j + OC3MNj + OC4ME]‘ + OC5MWj + OC@Z]‘ + Vi3 (1)

where ¢; 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. My, Mg and My, 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). v; 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.’

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.]0 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-

° 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.

@ Springer



SERIEs (2010) 1:433-458 443

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,
wy, is a function of his individual characteristics. We include worker’s schooling
years, Y;; potential experience, PE;; (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 T;; (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, e;, the three dummies for main destination market, and a vector Z; of
other controls (dummies for 36 three-digit industries and 17 regions). Thus, the
benchmark equation is:

Inwy = By + B1 Yy + PoPE; + B3 (PEy)” + BaTy + Bs(Ty)’
+ P6S2j + 1S3, + Bsej + PoMnj + BroM; + BriMyw; + <'Z; + uy; (2)

where u;; 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,'' and differences between the
German and Spanish economies.'?

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 Alcala and Hernandez (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%,

' 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.'* 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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Table 4 Establishment characteristics and wages (II). Robustness using alternative measures for
employee and coworkers’ education, and including additional controls

@)

@

3

Employee characteristics
Years of schooling
High school completed
University degree
Potential experience
(Potential experience)zl 100
Tenure
(Tenure)*/100
Establishment characteristics
Size
50-199 employees
More than 199 employees
Employees’ average years of schooling

Fraction of employees with university
degree

Main market
National
European Union
Rest of the world
Firm-level contracting
Tenure x Size 2

Tenure x Size 3

0.199%* (0.011)
0.466** (0.016)
0.028** (0.002)
—0.038** (0.003)
0.014** (0.001)
—0.021%* (0.004)

0.130** (0.013)

0.175%* (0.017)

0.393** (0.047)

0.091%* (0.013)
0.143** (0.021)
0.170** (0.024)

0.041** (0.001)

0.024%* (0.002)
—0.030%* (0.003)
0.013%* (0.001)
—0.021%* (0.004)

0.128%* (0.017)
0.128%* (0.023)
0.023%* (0.003)

0.099** (0.013)
0.155%* (0.022)
0.199** (0.026)

—0.0003 (0.001)

0.0025** (0.001)

0.041%* (0.001)

0.024** (0.002)
—0.030** (0.003)
0.013** (0.001)
—0.020%* (0.004)

0.124%* (0.017)
0.109%* (0.023)
0.023** (0.003)

0.100%* (0.013)
0.158%* (0.022)
0.207%* (0.026)
0.074%* (0.022)

—0.0006 (0.001)
0.002 (0.001)

Adjusted R? 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%

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
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of 7.4%."* 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.'®

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

' 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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Table 5 Establishment characteristics and wages by education group

Primary

Secondary

University

Employee characteristics
Potential experience
(Potential experience)*/100
Tenure
(Tenure)*/100

Establishment characteristics
Size

50-199 employees

More than 199 employees
Employees’ average years of schooling
Main market

National

European Union

Rest of the world
Firm-level contracting
Tenure x Size 2
Tenure x Size 3

Number of establishments

Number of workers

Adjusted R?

0.016%* (0.001)
—0.020%* (0.003)
0.014%% (0.015)
—0.023#* (0.005)

0.113** (0.017)
0.103** (0.026)
0.016** (0.003)

0.050** (0.013)
0.094** (0.022)
0.116%* (0.022)
0.100** (0.024)
0.002* (0.001)
0.005** (0.001)
7,466

21,705

0.404

0.027** (0.003)
—0.031%* (0.007)
0.017#* (0.003)

—0.027+% (0.008)

0.157*%* (0.028)
0.169** (0.035)
0.028** (0.004)

0.136%* (0.022)
0.201%* (0.038)
0.238%* (0.038)
0.056* (0.028)
—0.004* (0.002)
—0.002 (0.002)
3,966

9,594

0.394

0.061%* (0.005)
—0.001%* (0.013)
0.014%* (0.006)

—0.034%* (0.014)

0.178%%* (0.048)
0.147%* (0.048)
0.044** (0.009)

0.145%* (0.037)
0.309%* (0.076)
0.291%* (0.065)
0.069 (0.039)
—0.009%* (0.004)
—0.006 (0.005)
1,856

4,303

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%

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
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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 y; with quality g; 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 (), and skilled (S) or
unskilled (U). Hence, there are four types of workers. Let k; be firm j’s capital and l}s
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:

1/p

ay Ais [ is\P
yi = Aj| —-(k)’ + E a.(ll; P T2l p<ly 3
j J (Clj)”( ;) Z (q) J) ks Vis (3)

s=U,S i=N,E

where A; is a firm-specific efficiency parameter (all other parameters are common to
all firms). Note that, for any given choice of output quality g;, 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:

is I=p
d;

dis

, arg [ 1¥

_ (q,)‘ur“/iw LS J

-\ i i's'
Qjg lj

Thus, if 7, <7;, then dI*/dli* decreases as quality increases. We assume:
Ves <Vns <Vnu; VEs <VEU <"VnU-

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 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'-?, is homogeneous
of degree one in market n’s size, M", decreasing in the firm’s price, p;, and
increasing in the firm’s output quality, g7, according to the following inverse
demand function:

pj’.‘ — G(q;’) + a(y;’/M"). 4)
Thus, quality is just a shifter of the demand function.'” It is assumed'®
a0 %0
anz@'>0, ——=0"<0,
q; n
T )
Gl , a”

——=0<0; - (yj’-’/M”)—/<2;
o(yy/m) ’
0(1) + a(0) = 0.
The last expression is just a normalization on quality. Quality is normalized such

that g = 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 g > 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 w”, which are
exogenous to the firm." It is natural to assume w™ > w®Y and w™ > w"Y.

'7 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 M" 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 U; = u(z) + g; + &, where
u(-) is the subutility function for the non-differentiated good satisfying standard conditions, z is
consumption of this good, and ¢ 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 ¢, this utility implies the following inverse market demand
function: p = 0- g} —G-In (y}’/M") —5-In [, exp {(E/E)qj’f — (I/E)p}z]dj, where 0 and G 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 ¢} and the logarithmic function on (yj/M") are substituted for the more
general functions 0(-) and o(-).

'8 The condition —(y//M™)a"la’ <2 on the curvature of the (per capita) inverse demand function ¢
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 A;.
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Minimization of the cost function Cj(y,q) = rk; +>_, >, I’w" for a given pair
(yj» g;) subject to the production function yields the following first order conditions:
ay Aig

@ e

Hence the cost function for optimal input decisions is:

()7 i=NE; s=U,S. (5)

(6)

Note that ¢'(g;) > 0 and ¢"(g;) > 0. Hence, unit costs ¢(q;) > A; 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 " 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 g; in market n, denoted
cj(q)), is:

i) =2

+1 ¢ >0, ¢" >0. (7)

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 y~ and quality ¢} in market
n:

(8)

0(g)) + o (' /M") = dlg))/A; — 7
—a'(y}" /M) '
Assuming ¢'(1) > ¢/(1)/A;, Eq. 8 has a unique solution ¢; > 1, which is
independent of the market. Since 0”(¢) < 0 and ¢"(q) > 0, Eq. 8 implies that
higher-efficiency firms choose higher quality in equilibrium:
dg; 0

—=——=>0.
dA] ¢N _AJ'H”

VM=

©)

In turn, sales by more-efficient firms are larger in every market where they are
.20
active:

%% Note that assumptions on ¢ (-) imply that 2 + (y//M")¢"/c’ is positive.
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n n
Cj-Pj

6(q})+0(0)

#ap
— L7

1 74 q;
Fig. 1 Unit costs and maximum prices for each quality

dyj'»’* M ¢ 1

= > 0.
W @) 2+ ()t o

Clearly, expression (9) only holds conditional on the firm being active in market
n; that is, conditional on y}' > 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 y; = 0. This line shows the maximum prices that
firm j could obtain for each quality level. For y; > 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.?! For lower efficiency A;, the cost
schedule would shift upwards.

Given the cost 1" of exporting to market n, there is an efficiency level sufficiently
low, denoted A", such that the two schedules are tangent (see Fig. 2). This efficiency
level satisfies:

0(q;(A") = 0(0) = =L+ " (10)
Clearly, A" is the efficiency cutoff for a firm to be active in market n. Firms such
that A; <A" cannot make non-zero profits at any positive output and quality levels.

2l 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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n n
CjPj

6(q")+0(0)

"
#(q;) o
G

Fig. 2 Efficiency cutoff to be active in market n

The efficiency cutoff A" for market n is increasing in the cost of bringing the
product to this market:
A" A")?

)

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 » but firm j’ does not, it
must be the case that A; > A" >A; 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

@ Springer



SERIEs (2010) 1:433-458 455

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., l}‘ > 0. From expression (5) we have that, for each
education group, the ratio of skilled workers is larger in firms producing higher
quality:

d<l’:S lsz) ; 1/(1-p)
o _ Yy~ Vis “"Swi s ¢'>0, i=NE (11
dg; 1—p lagw®” !
Similarly, for each skill group, the ratio of educated workers is larger in firms
producing higher quality:

Es /JNs s 1/(1—
d<lj /lj ) 7‘ystyEs |:aESWN }'NSVE.¢:| /e

dg; 1= whs ™

Denote lE = lEU lES lN = ZNU ZNS l; lE + lN Assuming IES/IE ZNS/
lN 2 the 1ast expression ylelds that the ratio of educated workers e; = l /l is also
larger in firms producing higher quality:

N 1E E N N 1E ES NS NS INU
Go _ PE[LAE 1] B p\Lar e
dg; — (1)*|Edg; Hdg| ~ (1)) NS dg; BV dg; | T

Now, since more-efficient firms produce higher quality, Eqgs. 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:

qfl >0, s=U,S.

Foy

iS /iU . ; .
d(lj /i )/dA, >0; i=N,E; (13)
de;/dA; > 0. (14)

Let wj 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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Ugiv L iSyis iS 7. iUNJiS /7iU

A e el wl WO/ .

Wit Tpu s VW 1+ 15710 , I=N,E.
J J J 1

Since wSw'Y > 1,i = E, N, expression (13) implies that more efficient firms pay
higher average wages to employees in every education level:

dw B dw d(ljs/lji'U) dg;

dAj_d(I;S/z;ZU) dg;  d4

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.?

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.

>0, i=N,E. (15)

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 7, < ygs (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.

Acknowledgments We thank two referees for their comments. A previous version of this paper
circulated under the title “Firm Characteristics, Labor Sorting, and Wages”. We acknowledge financial
support from the Spanish Ministry of Education and Science under projects SEJ2005-07200 (PNICDI co
financed by the FEDER), SEJ2005-08783-C04-02, and EC0O2008-02654/ECON, and from Fundacién
Séneca de Murcia project 05710/PHCS/07. Part of this research was conducted while Francisco Alcala
was visiting the Economics Department at NYU.

References

Alcald F, Hernandez PJ (2006) Las externalidades del capital humano en la empresa espafiola. Revista de
Economia Aplicada 14:61-83

Arai M (2003) Wages, profits, and capital intensity: evidence from matched worker-firm data. J Labor
Econ 21:593-618

Baker M, Fortin NM (2001) Occupational gender composition and wages in Canada, 1987-1988. Can J
Econ 34:345-376

Baldwin R, Harrigan J (2007) Zeros, quality and space: trade theory and trade evidence. NBER working
paper 13214, Cambridge

Battu H, Belfield CR, Sloane PJ (2003) Human capital spill-overs within the workplace. Oxford Bull
Econ Stat 65:575-594

Bayard K, Troske KR (1999) Examining the employer-size wage premium in the manufacturing, retail
trade, and service industries using employer—employee matched data. Am Econ Rev Papers Proc
89:99-103

Bernard AB, Jensen JB (1995) Exporters, jobs, and wages in US manufacturing: 1976-1987. Brookings
papers on economic activity, Microeconomics, pp 67-119

Bernard AB, Jensen JB (1997) Exporters, skill upgrading, and the wage gap. J Int Econ 42:3-31

Bernard AB, Jensen JB (1999) Exceptional exporter performance: cause, effect, or both? J Int Econ
47:1-25

Bernard AB, Wagner J (1997) Exports and success in German manufacturing. Weltwirtschaftliches
Archiv/Rev World Econ 133:134-157

Bernard AB, Jensen JB, Redding SJ, Schott PK (2007) Firms in international trade. J Econ Perspect
21:105-130

Biscourp P, Kramarz F (2007) Employment, skill structure and international trade: firm-level evidence for
france. J Int Econ 72:22-51

Card D, De la Rica D (2006) The effect of firm-level contracts on the structure of wages: evidence from
matched employer-employee data. Ind Labor Relat Rev 59:573-592

@ Springer



458 SERIEs (2010) 1:433-458

Dolado JJ, Felgueroso F, Jimeno JF (2000) Youth labour markets in Spain: education, training, and
crowding-out. Eur Econ Rev 44:943-956

Eaton J, Kortum S, Kramarz F (2004) Dissecting trade: firms, industries, and export destinations. Am
Econ Rev Papers Proc 94:150-154

Eaton J, Kortum S, Kramarz F (2008) An anatomy of international trade: evidence from French firms.
NBER working paper 14610

Falvey RE, Kierzkowski H (1987) Product quality, intra-industry trade and (Im) perfect competition. In:
Kierzkowski H (ed) Protection and competition in international trade. Basil Blackwell, Oxford

Flam H, Helpman E (1987) Vertical product differentiation and North—South trade. Am Econ Rev
77:810-822

Fontagne L, Guillaume G, Zignago S (2008) Specialization across varieties and North—South competition.
Econ Policy 23:51-91

Hallak JC, Sivadasan J (2008) Productivity, quality and exporting behavior under minimum quality
requirements. Mimeo

Hummels D, Klenow P (2005) The variety and quality of a nation’s exports. Am Econ Rev 95:704-723

Hummels D, Skiba A (2004) Shipping the good apples out? An empirical confirmation of the Alchian—
Allen conjecture. J Political Econ 112:1384-1402

Idson TL, Oi WY (1999) Workers are more productive in large firms. Am Econ Rev 89:104-108

Johnson RC (2007) Trade and prices with heterogeneous firms, mimeo, University of California-Berkeley

Khandelwal A (2007) The long and short (of) quality ladders, mimeo, Columbia University

Lallemand T, Plasman R, Rycx F (2005) The establishment-size wage premium: evidence from European
countries. DULBEA working paper No 05-07.RS, Université Libre de Bruxelles

Manasse P, Turrini A (2001) Trade, wages, and superstars. J Int Econ 54:97-117

Maurin E, Thesmar D, Thoenig M (2002) Globalization and the demand for skill: an export based
channel. CEPR discussion paper series No. 3406, London

Melitz MJ (2003) The impact of trade on intra-industry reallocations and aggregate industry productivity.
Econometrica 71:1695-1725

Munch JR, Skaksen JR (2008) Human capital and wages in exporting firms. J Int Econ 75:363-372

Murphy KM, Shleifer A (1997) Quality and trade. J Dev Econ 53:1-15

Schank T, Schnabel C, Wagner J (2007) Do exporters really pay higher wages? First evidence from
German linked employer-employee data. J Int Econ 72:52-74

Schank T, Schnabel C, Wagner J (2008) Higher wages in exporting firms: self-selection, export effect, or
both? First evidence from German linked employer—employee data. IZA discussion paper 3359

Schott P (2004) Across-product versus within-product specialization in international trade. Quart J Econ
119:647-678

Stokey N (1991) The volume and composition of trade between rich and poor countries. Rev Econ Stud
58:63-80

Troske KR (1999) Evidence on the employer size-wage premium from worker-establishment matched
data. Rev Econ Stat 81:15-26

Verhoogen EA (2008) Trade, quality upgrading and wage inequality in the mexican manufacturing sector.
Quart J Econ 123:489-530

Yeaple S (2005) A simple model of firm heterogeneity, international trade, and wages. J Int Econ 65:1-20

@ Springer



	Firms’ main market, human capital, and wages
	Abstract
	Introduction
	Data and descriptive statistics
	Establishment characteristics and employees’ education
	Establishment characteristics and wages
	Main results
	Robustness
	Establishment-characteristics effects by education groups

	Firms’ human capital, wages, and output markets: a model
	Technology and demand
	Production and transportation costs
	Equilibrium and output markets
	Labor sorting and average wages

	Concluding comments
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


