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IS THERE A QUALITY-UPGRADING
WAGE PREMIUM?Y
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Universidad de Murcia

This paper analyses the existence of a quality-upgrading wage premium at
the firm level and its connection with the exporting wage premium. Produ-
cing a higher quality product increases the likelihood of exporting and can
activate a learning-by-exporting mechanism. In turn, higher quality products
require employing more-skilled labour, thereby leading to higher wages.
Using a methodology similar to that proposed by Schank ez al. (2010), I test
whether firms that increase their product quality pay higher wages (the le-
arning-by-quality-upgrading hypothesis) or, conversely, if firms with higher
productivity, as proxied by their higher wages, are more likely to increase
the quality of their output (self-selection hypothesis).
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ncreasing the quantity and quality of exports and creating more and better-paid
jobs are major challenges faced by many countries such as Spain. These chal-
lenges and the elements that are involved (exports, quality, human capital and
wages) are closely connected. For instance, studies following the pioneering work
by Bernard and Jensen (1995) find an exporter wage premium (see Wagner (2007,
2012) and Schank et al. (2010) for references). Recently, several papers [Guadalupe
(2007), Verhoogen (2008), Kugler and Verhoogen (2012) and Bustos (2011)] analyse
the positive correlations between exports, quality, productivity and wages using data
at the firm or establishment level'. The main motivation of this paper stems from Al-
cald and Hernandez (2010), who build a theoretical model suggesting that the wage
premium paid by exporters and their higher human capital is connected to the
higher quality of their output. More productive firms can overcome entry costs into
international markets (and, in general, more distant markets?) and have more incen-

(*) Previous versions of this paper circulated under the title “Is there a producer quality wage pre-
mium similar to the exporter wage premium?” I gratefully acknowledge financial support from the
Spanish Ministry of Education and Science under project ECO2011-28501, Ministry of Economy and
Competitiveness under project ECO2014-53419-R and Fundacién Séneca de Murcia project
11885/PHCS/09. 1 would like to thank Francisco Alcald, Andrés Romeu, Ildefonso Méndez, two
anonymous referees, and participants at the XV Applied Economics Meeting and X Labour Economics
Conference for their helpful comments. Any remaining errors are my own.

(1) Bernard et al. (2011) review this empirical evidence on firm heterogeneity in international trade.
(2) Similar effects are obtained between establishments in national markets versus local markets.
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tives to produce higher quality goods. In turn, this leads them to employ more hu-
man capital that, from the point of view of the econometrician, involves observable
as well as unobservable skills. Because of this non-observability of some skills that
are relatively important for exporting and producing higher quality, exporters are
found to pay higher wages to workers with the same observable characteristics. In
other words, the wage premium is the wage retribution to unobservable skills that
are relatively more abundantly used by the exporters; which in turn is the conse-
quence of exporters producing higher quality and the unobservable skills being rel-
atively more productive when producing higher quality. However, the link between
wages and product quality was not directly tested in Alcald and Herndndez (2010)
because their dataset did not contain information on product quality. This paper at-
tempts to overcome this shortcoming by analysing the correlations at the firm level
between product quality, export intensity and average wages using a different dataset
that contains information on all these variables at the firm level. This topic has not
been treated previously with Spanish data.

Producing higher quality increases the likelihood of exporting and can activate
a learning-by-exporting mechanism. In turn, higher quality products require using
higher (observable and unobservable) human capital, thereby leading to higher
wages. This paper has two aims: i) to ascertain whether a quality-upgrading wage
premium exists beyond the exporter wage premium and ii) to analyse whether firms
that increase their product quality pay higher wages (learning-by-upgrading-qual-
ity hypothesis) or, conversely, if firms with higher productivity are more likely to in-
crease their product quality (self-selection hypothesis).

The learning-by-upgrading-quality hypothesis implies that the wage retribution
to skills not observed in the econometric analysis increase at the same time that the
firm increases their product quality because their employees are learning to produce
goods and services with higher quality. The self-selection hypothesis implies that firms
with higher productivity because they have employees with more human capital, as
proxied by their higher wages, are more likely to increase their product quality.

To conduct the causality analysis, I use a methodology similar to that proposed
by Schank et al. (2010) for exporter firms. These authors compare the learning-by-
exporting versus self-selection hypotheses using a dataset of German linked employer-
employees and find empirical evidence in favour of the self-selection hypothesis. This
analysis is carried out within the theoretical framework of models of exports with het-
erogeneous firms [Melitz (2003) and Greenaway and Kneller (2007)]3.

I conduct this empirical investigation using data from the Spanish Encuesta So-
bre Estrategias Empresariales (Survey on Business Strategies, hereinafter, ESEE) for
the period 1990-2010. Measuring product quality is a complex issue that depends on
the available information. Verhoogen (2008) uses ISO 9000 certification, whereas Ku-
gler and Verhoogen (2012) use the quality measure from Sutton (1998) (R&D and ad-

(3) There are several papers that have analysed this question in Spain, focusing on the estimated to-
tal factor productivity. Delgado et al. (2003) obtain evidence in favour of the self-selection hypoth-
esis, but Mafiez et al. (2010) find evidence in favour of the learning-by-exporting hypothesis. Man-
jon et al. (2013) indicate that the assumptions used for the evolution of productivity and the role of
export status turn out to be critical for finding evidence in favour of either hypothesis.
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vertising intensity). The use of R&D expenditures is common in literature combin-
ing productivity, exports and product quality [Aw et al. (2007) and (2011), Caldera
(2010), Diaz-Mayans and Sanchez (2014), and Mafiez et al. (2014)]. The ESEE does
not contain information about ISO certification. I use three measures for product qual-
ity: i) Sutton’s R&D and advertising intensity measure; ii) a categorical variable that
indicates whether the firm conducted or contracted quality standardization and con-
trol work; iii) a categorical variable that indicates whether the firm developed prod-
uct innovations incorporating new materials, new functions or new components®.

I analyse the direction of causality by separating the firms that start to produce
at higher quality during the period from those that do not and studying the dynam-
ics of their wages before and after the quality changes. If higher product quality in-
creases wages and productivity, then we would observe a wage increase in the years
after the decision to increase product quality. In contrast, if only the more produc-
tive firms with higher wages increase product quality, we would not observe any sta-
tistically significant temporal effects. We could also observe significant temporal ef-
fects if both hypotheses are correct.

The paper is organized as follows. Section 1 describes the dataset and the three
indicators used to measure product quality: R&D and advertising expenditures over
sales, quality standardization and control, and product innovation. Section 2 presents
the econometric specifications and the methodology used to study causality and to
test the hypotheses. Section 3 discusses the estimation results. Section 4 summarizes
and concludes.

1. THE DATA

The ESEE for the period 1990-2010 is an unbalanced panel of Spanish manu-
facturing firms. The database contains information about an average sample of
1800 firms for every year and includes information about their activities, products,
manufacturing processes, customers and suppliers, costs and prices, markets covered,
technological activities, income statements, accounting balance sheets, employment
and foreign trade. Firms with fewer than 10 employees are excluded from the survey.
The survey contains information on 70% of all firms with more than 200 employees
together with a random sample that covers 5% of the remaining firms (firms with 10
to 200 employees). Most of the variables included are yearly, although the informa-
tion for some variables is only updated every four years, such as the information about
work conducted or contracted by firms on quality standardization and quality control
and the percentage of college graduates and engineers in total employees.

Table A1 in the appendix gives a brief statistical description of some interest-
ing variables. Average wages of the firm are labour costs per employee (labour costs
divided by yearly average of total employment). Exporter firms have higher wages
than non-exporter firms and are also larger. For firms with more than 200 employ-

(4) Martinez-Ros (2001) studies the relationship between process and product innovations and wages
as a proxy for economic rents that workers can take when a firm introduces technological changes.
(5) This survey originates from an agreement in 1990 between the Ministry of Industry and the SEPI
Foundation, formerly the Fundacion Empresa Piiblica (Public Firm Foundation).
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ees, the percentage of exporter firms with more than 249 employees is 82.8%,
whereas in non-exporters, it is 76.8%. The percentage of total sales exported (export
propensity) is 25.1% for exporting firms with fewer than 201 employees and 33.7%
for exporter firms with more than 200 employees. We also observe that the percentage
of firms that control their quality is 43.8% within exporter firms with fewer than 201
employees, whereas within non-exporter firms, it is only 24.4%. These percentages
are 67,7% and 55,4% for firms with more than 200 employees, respectively. The per-
centage of R&D and advertising expenditures over sales is higher in exporter firms
with fewer than 201 employees, 2.1% versus 0.9% for non-exporter firms, whereas
within firms with more than 200 employees, these percentages are more similar: 3.4%
versus 3.5% respectively. The percentage of firms featuring product innovations is
always higher for exporter firms: for exporter and non-exporter firms respectively,
itis 21.3% versus 7.6% for firms with fewer than 201 employees and 34.8% versus
17.6% for firms with more than 200 employees.

The ESEE does not contain information about whether a firm has any ISO cer-
tification for its product quality. Therefore, I use a measure for quality from Sutton
(1998) — R&D and advertising expenditures over sales, the information obtained every
four years about whether a firm has conducted or contracted quality standardization
and control work (quality control), and a categorical variable that indicates whether
the firm has developed product innovations incorporating new materials, new func-
tions or new components. These three variables are available from 1991 and are com-
bined into a single variable®. We can observe in the following tables that these mea-
sures for quality behave as expected. Table 1 shows that in all of the years in which
information on quality control is available, there is a positive relation between this vari-
able and the percentage of college graduates and engineers, the export propensity (per-
centage of sales exported) and the average wage of the firm. These same positive cor-
relations are observed between R&D and advertising expenditures over sales and the
percentage of graduates and the average firm wage (for all years between 1990 and
2010 in the latter case). Only in 1991 and 1992 are the positive correlations between
R&D and advertising expenditures over sales and export propensity not significant.
The positive correlations between product innovation and the percentage of gradu-
ates, export propensity and average wages are always significant.

Table 2 also shows a positive relation between these variables by industry. In the
vast majority of cases, these correlations are significant.

For each year, Table 3 compares the firms that invest in R&D and advertising,
control their product quality or achieve product innovations with those firms that do
not, using several indicators: the percentage of graduates, the firm average wage and
the export propensity. In the first three columns, we can see that the firms that in-
vest in R&D and advertising have a higher percentage of college graduates, higher
wages and a greater export propensity than the firms that do not invest. Identical be-

(6) Ialso conducted a separate analysis using each of these three variables. The results are very sim-
ilar and are available upon request. The ESEE provides a fourth variable measuring whether a firm
has developed any product innovations of any kind. However, the definition of this variable changes
in 2007, thereby excluding product innovations for new designs. At any rate, the results using these
latter variables are again very similar and are available upon request.
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haviour is observed in the second three columns for firms that control their product
quality versus firms that do not, and in the last three columns for firms that develop
product innovations versus firms that do not. Finally, the continuation of Table 3
shows that R&D and advertising expenditures over sales, quality control and prod-
uct innovation are higher in exporter than in non-exporter firms.

2. METHODOLOGY

T use a regression analysis to analyse the correlations between wages and qual-
ity upgrading. I estimate the following equation:

In W, =a, + B, Age ot B, Size2 it /J’3Siz63jt + /J’4Exp0rterj, + (]
BsGraduates , + BQuality, +u,

where Inw;, is the log of the wage of the firm: the log of the total labour costs divided
by the yearly average of total employment of firm j in year t. Size2 is a dummy vari-
able for firm size that corresponds to firms employing between 50 and 249 work-
ers, and Size3 corresponds to firms with more than 249 workers. Exporter is the
dummy for exporter status, Graduates is the percentage of college graduates and en-
gineers in total employees, and Quality is the quality indicator, which can be the R&D
and advertising expenses over sales suggested by Sutton (1998), a dummy variable
that takes the value one when a firm has conducted or contracted quality standard-
ization and control work (quality control), or a dummy variable that takes the value
one when a firm has obtained product innovations by incorporating new materials,
new functions or new components. Finally, I include a full set of interaction terms
between a vector of 20 dummies for industry and another vector of time dummies
(o, denotes these industry-year fixed effects, i =1, ..., 20; 1= 1990, ..., 2010 for the
measure of Sutton; r = 1994, 1998, 2002, 2006 and 2010 for quality control; and ¢
= 1991, ..., 2010 for product innovation).

For the analysis of causality between quality upgrading and wages, I use a
methodology similar to that proposed by Schank er al. (2010) in the context of ex-
porter wage premiums. These authors observe how firms behave over periods of con-
secutive years. They start at a point in time when none of the firms exported and end
when some have been exporting for a period of time. The latter are called export
starters. Specifically, they use a period of 6 years and define an export starter as a
firm that has no exports in the first 3 years (# = 1, 2, 3) but starts to export in year ¢
=4 and continues to export in years = 5 and ¢ = 6. Moreover, if a firm is observed
more than six times in the sample, then in all observed years after ¢ = 6, it must have
been an exporter, and in all observed years before 7 = 1, it must have exports equal
to zero. Otherwise, the firm is dropped from the sample. Non-exporters are firms that
do not export in any of the years f = 1, ..., 6. So, according to their variable con-
struction, it is not possible for a firm to first be an export-starter and then a non-ex-
porter, but the other way around (first a non-exporter, then a starter) is possible.

Estimates by Schank et al. (2010) indicate that the wages and labour produc-
tivity (sales per employee) of exporter starters are higher than those of non-exporter
firms but that the temporal effects are not statistically significant. In other words, nei-
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ther the difference in the wages nor the difference in productivity changes over the
years, either in the years before the starters begin to export or in the years after they
start to export. From their results, the authors conclude that firms with higher pro-
ductivity (and higher wages) self-select into export markets. This is in line with the
main idea of the model of Melitz (2003), who emphasizes that firm heterogeneity
is a phenomenon that can help explain the distribution of trade flows. Greeneway and
Kneller (2007) state that only more productive firms can bear the higher cost of en-
tering international markets.

This methodology can be applied to the causality relation between quality up-
grading and wages. I can define a set of firms that start to upgrade their product qual-
ity versus firms that never do. My testing procedure also analyses the evolution of
the wages of the starters before and after the decision to control product quality. If
this evolution shows a positive increase, we will conclude that higher product qual-
ity increases wages. However, if these variables are not affected in the years before
and after the increase in quality, even though they are higher than those observed in
firms that do not increase their product quality, we will conclude that more produc-
tive firms with higher wages decide to improve their product quality and, therefore,
the direction of causality is the opposite. In other words, product quality does not
increase wages, but firms with higher wages, as a proxy for average productivity, are
more likely to improve their product quality.

Unlike Schank et al. (2010), I use a period of 4 years because with 6 years, I ob-
tain very few observations of starter firms. Using R&D and advertising expenses over
sales as a measure of product quality [Sutton (1998)], I define a firm as starting to im-
prove its product quality if in the four-year period considered, it does not conduct
R&D and advertising expenses in the first two years and has positive values for this
variable in the following two. Moreover, if a firm is observed more than four con-
secutives times in the sample, then in all observed years after r = 4, it must have been
a quality upgrader (investing in R&D and advertising) and in all the observed years
before ¢ = 1, it could not have invested. If this is not the case, the firm is dropped from
the sample. Obviously, I define a firm as not improving its product quality when it
presents zero values of this variable for all the four-year periods considered. With the
ESEE data from 1990 to 2010, I can define 18 windows (from 1990 to 1993, from
1991 to 1994, ..., from 2007 to 2010). These data for quality-upgrader starters and
non-quality upgraders are pooled over these eighteen cohorts. So, it is possible that
a firm is first a non-quality upgrader and then a quality-upgrader starter, but not vice
versa. | use the same construction with product innovations as measure of product
quality: a starter is a firm that does not obtain product innovations in the first two years
but obtains product innovations in the following two. A non-starter is a firm that does
not obtain product innovations in the four years considered.

With the other measure of product quality —whether the firm has conducted or con-
tracted quality standardization and control work (quality control)— we can only ascertain
the above every four years (1990, 1994, 1998, 2002, 2006 and 2010). Therefore, in this
case, I have defined three cohorts of 4 years (from 1990 to 2002, from 1994 to 2006
and from 1998 to 2010). These quality variables have information in the survey only
every four years; therefore, each of the three cohorts from 1990 to 2002, from 1994
to 2006 and from 1998 to 2010 have only 4 years with available data for estimation.
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I have supposed that a firm starts to increase its product quality when it does not con-
trol it in the two first years but does in the following two years. A firm never increases
its product quality if it does not control it in all of the 4 years considered.

3. EsSTIMATION RESULTS

3.1. Wages and quality upgrading

Table 4 shows the estimated coefficients of equation [1] in the case of R&D and
advertising expenses over sales (a continuous variable and a dummy that takes the
value one when R&D and advertising expenses are positive) and the exporter dummy.
The results for positive relations between firm size, age and wages are standard and
are available upon request. All of the firms are included in the four first columns of
the top of Table 4. The exporter wage premium is approximately 9% (8.9% in the first
column (e(©985-1) and 9,5% in the third column). The wage effect of R&D and ad-
vertising expenses over sales is statistically significant. A 1 percentage point increase
in the percentage of these expenses increases the average wage of the firm by 0.5%.
With the dummy variable, positive R&D and advertising expenses increase the av-
erage wage of the firm by 4.5% when we include the exporter dummy and the per-
centage of graduates, 6,2% when we only include the exporter dummy and 7.9% when
we do not include any of these controls. In other words, we obtain a quality-upgrad-
ing wage premium in addition to the exporter wage premium and in addition to the
fact that producing higher quality goods increases the chances of exporting.

To check whether this quality-upgrading wage premium is the same for always
exporters, never exporters and firms that change their exporter status, we report these
coefficients for other subsamples. The four last columns from the top of Table 4 show
the result for firms that are always exporters or never exporters (we exclude the ex-
port-switcher firms). The results are very similar for the R&D and advertising ex-
pense variables and the exporter wage premium is higher. In the bottom of Table 4,
we report the quality-upgrading wage premium separately for these firms in the first
four columns. These wage premiums are statistically significant and higher for a firm
that never becomes an exporter, so for non-exporting firms, it is even more relevant
to perform upgrading investments to justify the payment of higher wages. The last
four columns at the bottom of Table 4 show the estimates for only export-switcher
firms. The quality-upgrading wage premium is similar to that of firms that never
change their exporter status, but the exporter wage premium is considerably lower.

Table 5 shows similar results when the quality indicator is a dummy variable
(quality control) that takes the value one when a firm has conducted or contracted
quality standardization and control work. This information is only updated every four
years. The dummy for quality control is also statistically significant in all cases. For
all firms in column 1 at the top of Table 5, those that control their product quality
pay 6.7% higher wages than firms that do not. If we include the exporter dummy,
this percentage is 5.7%, and if we also include the percentage of graduates, it is 4.7%.
These percentages are very similar for the subsample without export-switcher firms,
but again, when we estimate this coefficient separately for firms that are always ex-
porters and firms that never become exporters at the bottom of Table 5, we obtain
that the quality-upgrading wage premium is higher for these latter firms. For the sub-
sample of export-switcher firms, this wage premium is lower again.
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Table 6 shows the results when the quality indicator is a dummy variable that takes
the value one when a firm has obtained product innovation through new materials, new
functions or new components. In this case, the quality-upgrading wage premium only
is statistically significant for all firms, for the subsamples that exclude switcher firms,
and for firms that are always exporters; it is not statistically significant for firms that
never become exporters or for export-switcher firms’. Therefore, this quality indica-
tor is not suitable for the analysis of causality because we need to observe the qual-
ity-upgrading wage premium beyond the traditional exporter wage premium.

3.2. Causality

Based on our definition of a starter firm, Table 7 shows the average firm wages
(labour costs per employee) and the statistical test that controls whether these aver-
ages are statistically identical between the firms that either start to invest in R&D
and advertising or start to control their product quality versus the firms that neither
invest in R&D and advertising nor control their product quality. Wages are deflated
by the aggregate consumer price index. Using ESEE data from 1990 to 2010, I ob-
tain 299 investor starters and 2248 non-investors with the continuous measure of
product quality. With the other measure of product quality —whether the firm has con-
ducted or contracted quality standardization and control work— I obtain 199 firms
that start to control their product quality and 558 non-controllers.

The average wages for firms that start to invest in R&D and advertising are higher
than those for firms that do not invest. In the case of firms that start to conduct or
contract quality standardization and control work, wages are also higher than in firms
that do not, and these differences are all statistically significant.

Table 8 shows the results of the estimated equations used to analyse the corre-
lations between wages and these starter and non-starter firms according to the
methodology proposed by Shank et al. (2010). These equations are also estimated
using another overlap sample of firms to avoid a potential problem: some firms may
not be comparable to others due to a lack of overlap in the distribution of firm char-
acteristics between investor starters and non-investors. I use the methodology pro-
posed by Crump et al. (2009), who characterize the optimal subsamples for which
the average treatment effect can be estimated the most precisely. They use the
propensity score to compare observations with similar probabilities of belonging to
the treated and the control group, conditional on observed variables. They conclude
that for a wide range of distributions, a good approximation is to discard all obser-
vations with estimated propensity scores outside of the range [0.1, 0.9]. Table A2 of
the appendix shows the probit model that estimates the probability of starting to in-
vest in R&D and advertising and the probability of starting to control product qual-
ity. These probabilities have been estimated with firm characteristics in = 1 (two
years before the starters begin to invest or control quality).

The quality-upgrading wage premium for firms that start to invest in R&D and
advertising in column 1 of Table 8 is 11.2% for the full sample, apart from an ex-

(7) This same result is obtained when we estimate these equations separately using as the quality in-
dicator a dummy variable that takes the value one only when a firm has obtained product innovations
through new materials, new functions, or new components.
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porter wage premium of 18.5%. The investor starters pay higher wages. However,
the interaction terms between the starter dummy variable and dummies for the four
periods considered are not statistically significant in any case. Consequently, wages
do not show significant increases in the years before and after the decision to invest
in R&D and advertising. In fact, the quality-upgrading wage premium does already
exist in the years before firms start to invest. Therefore, the causality relation is not
due to the learning-by-quality-upgrading hypothesis (a higher product quality gen-
erates higher wages) but to the self-selection hypothesis. That is to say, more pro-
ductive firms with higher wages, as a proxy for average productivity, are more likely
to invest in R&D and advertising.

In the overlap sample in column 2, there are 64 investor starters (out of 299). Due
to the common support condition, wages are not significantly different between investor
starters and non-investors in ¢ = 1. In the overlap sample, investor starters and non-in-
vestors become more comparable and there is no selection effect, so the starter dummy
becomes insignificant. However, the most important result is that the interaction terms
between the dummy of starting to invest and dummies for the three subsequent periods
considered are not statistically significant in any case. Therefore, once again, wages do
not show significant increases in the years before and after the decision to invest.

The last four columns of Table 8 show the results when using quality control
as a measure of product quality. I include and exclude the percentage of graduates.
The results point in the same direction. Firms that start to control their product qual-
ity pay higher wages than firms that do not. The quality-upgrading wage premium
is approximately 6.7% in the two specifications of the full sample, in addition to the
exporter wage premium, which is lower than in starter investors (approximately 8%),
and the educational wage premium (a 1 percentage point increase in the percentage
of graduates of the firm increases the average wage of the firm by 1%). However,
the most important result is that the interaction terms between the dummies for starter
firms and the dummies for the 4 periods considered are not statistically significant
in all cases. In the overlap sample, there are 141 controller starters (out of 199) and,
once again, these interaction terms are not statistically significant. We can conclude
that more productive firms with higher wages are more likely to increase product
quality. Hence, I find evidence for the self-selection hypothesis.

3.3. Alternative indicators of quality upgrading or different strategies

for quality upgrading ?

It is possible that the control of quality and investments in R&D and advertising
are two different and substitutive strategies for quality upgrading, in the sense that firms
that opt for one strategy do not follow the other, and not two alternatives ways to mea-
sure the product quality. To test this possibility, we use data for the years in which we
have information for both types of quality upgrading investments. Table 9 shows that
38.8% of the observations do not control their product quality, but they invest in R&D
and advertising. Only 5.5% of the observations do not invest in R&D and advertising
but do control their product quality, and 37.3% do both types of quality upgrading
(18.4% neither invest in R&D and advertising nor control their product quality).

If we repeat the previous analysis considering that quality upgrading can be de-
fined by these two strategies, we obtain similar results. Table 10 shows the estimates
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for the quality-upgrading wage premium using a dummy variable that takes the value
one when the firms control their product quality or when they invest in R&D and ad-
vertising. The quality-upgrading wage premium is statistically significant in all sub-
samples after controlling for exporter and skill wage premium, and it is higher for
firms that never become exporters than it is for firms that are always exporters.

Finally, Table 11 shows the analysis for our definition of starter firms accord-
ing to the methodology proposed by Shank ez al. (2010), but using these same data
for the years for which we have information for both types of quality upgrading in-
vestments. The find the same results as in the previous sections. The starters pay
higher wages in the full sample and the interaction terms between the starter dummy
and the dummies for the four periods considered are not statistically significant in
the full or in the overlap sample.

4. CONCLUSIONS

The main finding of this paper is that there is a quality-upgrading wage premium
in addition to the standard exporter wage premium. Higher quality products require
using higher human capital that includes observed as well as unobserved skills, which
leads to paying higher wages. I find a quality-upgrading wage premium after con-
trolling for the exporter and educational wage premiums. Moreover, this wage pre-
mium is higher for firms that never become exporters. In general, firms that invest
in R&D and advertising pay wages 4.5% higher than firms that do not make these
investments. Firms that control their product quality pay wages 4.7% higher than
firms that do not control quality, and firms that obtain product innovations pay wages
1.4% higher than firms that do not obtain innovations.

Producing higher quality increases the likelihood of exporting and can activate
a learning-by-exporting mechanism. In turn, I used a methodology similar to that pro-
posed by Schank et al. (2010) in the context of exporter firms to ascertain the origin
of the quality-upgrading wage premium. The two potential explanations are a self-
selection mechanism and a learning-by-quality-upgrading mechanism. All results
point in the same direction. I do not find evidence in favour of firms that increase their
product quality paying higher wages after controlling for the exporter and educational
wage premium. Therefore, I find no evidence in favour of the learning-by-quality-up-
grading hypothesis. The results indicate that firms paying higher wages, as a proxy
for average productivity due to higher human capital, are more likely to increase prod-
uct quality; that is, the evidence favours the self-selection hypothesis.
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APPENDIX

Table A1: SURVEY oN COMPANIES’ STRATEGIES 1990-2010. AVERAGES

All firms Exporters Non-exporters
Fewer More than Fewer More than Fewer More than
than 201 200 than 201 200 than 201 200

employees employees employees employees employees employees
Average 22518.81  32999.57 25822.94 33141.76  19584.10 31795.34

wages (10766.1)  (12906.1) (11521.0) (12690.8)  (9091.4)  (14769.8)
A 30.22 46.06 33.23 45.94 27.57 46.72
e (18.01) (26.00) (20.13) (25.96) (15.44) (26.21)
Size (employees)
Fewer 0.719 0.556 0.865
than 50
Between
50249 0.280 0.173 0.444 0.168 0.135 0.229
More
.82 .82 .
than 249 0.823 0.828 0.768
Export 11.786 30.53 25.08 33.70
propensity (21.957) (27.91) (26.31) (27.44)
R&D and
advertising 1.468 3.403 2.123 3.395 0.888 3.532

over sales (4.062)  (5.017)  (4782)  (4.828)  (3.183)  (6.601)
(%)

Product 0.1418 0333 0.213 0.348 0.076 0.176
mnovations

Quality 0.335 0.665 0.438 0.677 0.244 0.554
control

Notes to Table Al: Standard deviations are in brackets. The quality control variable only includes the
years for which this information is available (1990, 1994, 1998, 2002 and 2006).

Source: Own elaboration.
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Table A2: Probit models

Probability of
Probability of . starting to invest
starting to inzest in Prgbablllty of in R%&D and
R&D and starting to cogtrol advertising or to
advertising product quality control product
quality
Size (employees)
Between 50-249 0.124 (0.79) 1.022*** (3.57) 0.523***(2.80)
More than 249 -0.354 (1.32) 2.058%** (4.92) 0.772*%**(3.18)
Exporter 0.256** (1.95) 0.079 (0.37) 0.161 (1.06)
Age -0.002 (0.57) -0.014* (1.90) -0.005 (1.10)
Observations 2,263 545 1,131
Pseudo R 0.09 0.243 0.125

Notes to Table A2: All estimated models include a constant, dummies for industry and year. |zl-statis-
tics are in brackets. ***, ** and * represent significance at the 1%, 5% and 10% levels, respectively.

N
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RESUMEN

Este articulo analiza la existencia de una prima salarial por aumentar la ca-
lidad del producto a nivel de empresa y su conexion con la prima salarial
de las empresas exportadoras. Producir bienes de alta calidad incrementa
la probabilidad de exportar y puede activar el mecanismo de aprender ex-
portando. A su vez, productos de mayor calidad requieren emplear traba-
jadores mds cualificados y, por tanto, retribuidos a un mayor salario. Uti-
lizando una metodologia similar a la propuesta por Schank y otros (2010),
se comprueba si las empresas que incrementan la calidad de su producto
pagan mayores salarios (hipétesis de aprender aumentando la calidad) o,
contrariamente, si las empresas con mayor productividad, aproximada ésta
por sus mayores salarios, son mds proclives a incrementar la calidad de sus
productos (hip6tesis de autoseleccion).

Palabras clave: diferencias salariales, comercio internacional, exporta-
ciones, calidad del producto.

Clasificacion JEL: F16,J31, J24.
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