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The development of new work arrangements has been an impor-
tant new feature of the labor market. In this study, we attempt
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I. Introduction

The development of alternative work arrangements has been increasingly rel-
evant in the labor market. Katz and Krueger (2016), for instance, show that
almost half the new jobs created in the US are owed to intermediate companies
and temporary work.

Despite the growing relevance of this kind of arrangement, there is limited
literature about the consequences of domestic outsourcing on workers. It should
be pointed out that in this paper we are interested in domestic outsourcing,
the one that happens inside a country’s borders; as opposed to international
outsourcing, which is much more explored in the literature (GOLDSCHMIDT
and SCHMIEDER, 2017).

The goal of this paper is to provide new evidence on the impact of outsourcing
on workers’ wages, using a natural experiment generated by Brazilian labor leg-
islation. We argue that the previous estimates relied on the orthogonality of the
outsourcing status in relation to workers’ tasks.

Also, the evaluation of the consequences of outsourcing claim special public
interest in Brazil since the government recently passed new legislation on out-
sourced relations - reducing judicial insecurity for both employers and employees
(CAMPOS, 2016). Thus, we expect to observe an increase in the number of
outsourced contracts in Brazil in the following years.

In this paper we will use the previous Brazilian labor market regulation as a
framework to evaluate the impact of outsourcing on wages. As will be further
discussed, Brazilian mobile telephone companies were restricted from outsourcing
their call center services, while other sectors were allowed to do it. We argue that
this legal framework can be used to identify the impact of outsourcing on wages
exogenously to the jobs’ characteristics.

The paper is divided in the following manner: the next section will discuss pre-
vious studies on the theme, as well as potential difficulties with the identification
strategies used. Third section presents the regulation for outsourcing in Brazil,
the database used, and data on the hiring of call centers in various sectors. The
next one features our econometric model and main results. Fifth section intro-
duces robustness tests and placebo for the previous results. Finally, sixth section
concludes the paper.

II. Outsourcing and wages

In this section we will first review the studies that sought to estimate the
impacts of outsourcing on wages. Then, we will discuss the plausibility of the
identification hypothesis in these studies.
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A. Previous studies

The seminal work to assess the impact of outsourcing on wages is Dube and
Kaplan’s (2010)1. They studied cleaning professionals and janitors in the US.
The data used by the authors had no direct identification for outsourced workers;
thus, they developed a methodology that combines the data about the workers’
profession and the sector they belong to, in order to identify these workers.

Their basic methodology is the estimate of the following equation for each of
the professions studied:

(1) ln(wijt) = α ∗Oit + z
′
jt ∗ γ + x

′
it ∗ β + εit

where wijt is the wage of individual i, in sector j and in period t ; Oit is a dummy

variable for outsourced workers; z
′
jt is a vector of work characteristics; and x

′
it is

a vector of individual characteristics.

Using this methodology, the authors estimated that outsourced cleaning workers
suffer a penalization of -0.045, and security workers are penalized by -0.202. They
argue that there are several explanations for this gap, in addition to a causal
impact of outsourcing. Among these explanations are: compensatory differentials,
low income of firms that outsource labor, and non-observable skill differentials.

Dube and Kaplan (2010) show that outsourced workers are less likely to receive
benefits in the form of health insurance from their employers than non-outsourced
workers. Besides, they state that office workers are not penalized similarly to
the cleaners and security guards analyzed. Thus, the authors conclude that the
gap does not seem to derive from a selection of firms that pay low wages while
outsourcing labor, or from compensatory differentials deriving from the concession
of different benefits.

In order to test if the wage gap results from non-observable skill differentials,
the authors estimated:

(2) ∆ln(wijt) = α ∗ ∆Oit + ∆z
′
jt ∗ γ + ∆x

′
it ∗ β + εit

so as to control for fixed individual characteristics.

Identification for this estimate is possible, since part of the workers in the sample
change their occupational status from one period to the other; that is, become or
cease to be outsourced.

From the estimate of equation (2), Dube and Kaplan (2010) conclude that, when
controlling for fixed individual characteristics, the penalty suffered by outsourced
cleaning workers is -0.068, and for security workers is -0.115. Thus, they infer that

1Using data from Great Britain, Berlinsky (2008) had already demonstrated that the wage gap of
outsourced workers cannot be entirely explained by the characteristics of individuals and the industries
they work in. Nonetheless, the methods of identification of outsourced workers – which rendered a very
restrict sample – and estimation were not used in subsequent studies.
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outsourcing reduces wages in both occupations, and this wage loss is associated
to the loss of non-competitive income in the labor market.

Goldschmidt and Schmieder (2017) replicated the previous analysis for Ger-
many and estimated equation (2) for workers in the sectors of logistics, food,
cleaning and security. From this analysis, the authors estimated a gap of -9%.

However, they find it hard to control for different tasks associated with dif-
ferent jobs and suggest an alternative approach. They propose to estimate the
impact of outsourcing on wages using events of on-site outsourcing - situations in
which there is an outflow of workers from a firm that produces final goods to an
intermediate firm identified with logistics, food, security and cleaning. According
to them, it is plausible to assume that workers who take part in these events
continue to perform the same tasks they did before being outsourced.

Thereby, they restricted the sample to workers who went through this pro-
cess of on-site outsourcing and, for each of these individuals, used a matching
algorithm to build a control group of non-outsourced individuals. Then, by esti-
mating a similar equation to (1) for each year after the outsourcing process, the
authors concluded that outsourced workers had a continuous decrease in their
wages compared to the control group. This difference came to about 15% in ten
years.

The authors also performed a similar exercise to Card, Heining and Kline
(2013), to decompose individuals’ wages into fixed individual characteristics,
changing observable characteristics, fixed firm characteristics and time shocks.
They argue that the fixed effects estimated for the firm serve as a measure of
the rents paid by it. Goldschmidt and Schmieder (2017) demonstrate that the
drop in remuneration of outsourced individuals can be fully explained by declines
in the premiums paid by firms. Thus, they reinforce Dube and Kaplan’s (2010)
conclusions that the decrease in outsourced workers’ wages is due to their loss of
non-competitive rents in the labor market.

In the paper’s online appendix, the authors use the previous methods to esti-
mate the impact of outsourcing on other professions, including call center work-
ers. Results suggest there is no wage loss from outsourcing for these workers,
although Goldschmidt and Schmieder (2017) stress it is not possible to identify
on-site outsourcing events as precisely for these occupations, and the number of
workers identified in the database is fairly reduced. Moreover, they point out
that the conclusion of these particular estimation clashes with many case studies
carried out before.

Stein, Zylberstajn and Zylberstajn (2015) reproduce Dube and Kaplan’s (2010)
analysis for Brazil. Besides focusing in security and cleaning professionals, the
authors also analyze the impact of outsourcing on IT, equipment maintenance,
research and development, and telemarketing workers. Estimating equation (1),
the authors conclude that the wage gap for outsourced workers is around -12%.
Estimating equation (2), they conclude that when controlling for fixed individual
characteristics, this gap shrinks to about -3%.
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Stein, Zylberstajn and Zylberstajn (2015) argue that this difference indicates a
highly relevant non-observable skill differential, and that it explains a large part
of the gap between outsourced and non-outsourced workers. Another possible
interpretation is that the fixed effects model aggravates an issue of measurement
error in the outsourcing variable and creates an attenuation bias, underestimating
the impact of outsourcing on wages (ANGRIST and PISCHKE, 2008).

Belchior and Bertussi (2016) also constructed a similar database for Brazil.
However, the authors took advantage of the extensively detailed occupational and
sectorial codes available in Brazil’s administrative data and identified a widely
diverse range of outsourced workers. They also used the estimation methodology
suggested by Dube and Kaplan (2010). When estimating equation (1), they
estimated a gap of about -11%, and when controlling fixed effects and estimating
equation (2), they obtained a gap of about -7%. The possibility of attenuation
bias discussed above can also be present in this second estimate.

Furthermore, Belchior and Bertussi (2016) created a theoretical model that
provides an explanation of what types of the firms’ incomes are subtracted from
outsourced workers. The authors argue that firms who outsource labor have no
direct incentive to pay efficiency wages for outsourced workers, since they do not
benefit directly from productivity raises generated by an increase in the workers’
effort. They apply an Oaxaca-Blinder decomposition to show that differences in
coefficients estimated for impact of firm size on wages (the proxy proposed by the
authors for the payment of efficiency wages) are able to fully explain the wage
gap for outsourced workers.

B. Identification hypotheses

Since Coase (1937) it is emphasized that firm limits are decided endogenously.
Similarly to this intuition, in this subsection we argue that outsourced tasks are
likely to differ systematically from non-outsourced ones, and these differences are
not perfectly controlled in the studies reviewed above.

A Brazilian anecdotal piece of evidence can clarify how outsourced tasks may
differ systematically from non-outsourced ones, in a way that is unobservable to
researchers. Several Brazilian commercial banks have opted for not outsourcing
security guards who work in their commercial agencies. On the other hand,
virtually every security guard who works with transportation of values, frequently
used by these same banks, is outsourced. Both groups of security guards are
included within the same occupational classification, despite the detailed Brazilian
classification of occupations2.

In this way, from the researcher’s point of view, a single firm would be endoge-
nously allocating workers from the same occupation for distinct tasks. If these
different tasks are associated to different remunerations, then the identification

2In the case of Brazilian administrative registrations, both types of workers are classified as security
guards and registered under the code 517330.
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hypothesis in the previous studies is jeopardized.

We saw in the last subsection that all previous studies resort to some version of a
fixed effects model to stimulate the impact of outsourcing on wages. As discussed
above, the identification of these models depends on the change of occupational
status of certain workers. However, if these workers who change occupational
status also change tasks in a non-observable way, like in the aforementioned ex-
ample, the estimate of fixed effects for outsourcing will also capture effects of this
change in tasks3 (again, under the hypothesis that the work posts are associated
to individuals’ wages4).

Such behavior on the part of firms is supported by the intuition in Belchior
and Bertussi’s (2016) model. If in fact there tends to be a difference in the effort
devoted by outsourced and non-outsourced workers, then firms will decide to
endogenously allocate workers in work posts so as to minimize the loss generated
by this effort reduction5.

Goldschmidt and Schmieder (2017), in addition to the fixed effects methodol-
ogy, use on-site outsourcing events specifically to control for work post changes.
Nonetheless, it is possible that even the flows of workers identified in the study are
submitted to firms’ endogenous change decisions, which alters the tasks effectively
performed by workers.

Indeed, Litwin, Avgar and Becker (2017) report that outsourcing of cleaning
services in California hospitals increased the amount of superbugs in the facilities.
Consequently, many of these hospitals opted for assorted combinations between
different contracts – some hospitals decided to outsource a part of the cleaning
staff in order to employ them as supervisors of inside workers, which changed the
tasks performed, for instance. Therefore, although analyzing on-site outsourcing
events surely makes the hypothesis of exogeneity of outsourcing in relation to
work characteristics more credible, but we believe it can still not be completely
satisfied.

Over the next sections, we will argue that outsourcing regulation in Brazil
exogenously restricted this type of hiring to specific firms, which allows us to
make the identification hypothesis of outsourcing’s impact on wages even more
credible.

3This note is similar to the one made by Gibbons and Katz’s (1992) in the context of estimating
wage differentials persistent among industries.

4The relationship between work posts and wages has been increasingly highlighted as an important
factor for development in the wage distribution (ACEMOGLU and AUTOR, 2011).

5The authors do not formally analyze this case, for they restrict their model to an economy with only
one work post producing one final good.
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III. Institutional background

A. Regulation of outsourcing in Brazil

Outsourcing contracts had not been predicted in Brazil’s labor legislation until
very recently6. Brazilian labor code, CLT (Consolidation of Labor Laws), did not
predict any trilateral relation, in which other agents besides the worker and the
employer participate in the contract (CAMPOS, 2016).

Regulation on outsourcing processes was outlined by Precedent 331 of the Su-
perior Labor Court (TST), the highest instance for trials related to labor law in
Brazil, in 1993. This Precedent restricted outsourcing to firms’ mean activities,
forbidding them to outsource their core activities. In this way, a bank could
outsource its cleaning activities but not its actual banking service, for example.

Even though some studies point out the relevance of defining the core activities
for firms who outsource labor (ARNOLD, 2000), it is widely agreed that the legal
delimitation of mean and core activities was conducted in quite an arbitrary man-
ner (ROBORTELLA, 1994; GARGIA, 2010; MARCELINO and CAVALCANTE,
2012; CAMPOS, 2016).

We are particularly interested in the regulation of outsourcing of call center
and telecommunications services. Justice in general allowed call center activities
to be outsourced, since customer service was not considered an end activity of
any firm. However, mobile telephone companies were banned from outsourcing
their call center services, for the TST along with many regional labor courts
understood that, given the resemblance between the firms’ core service and tele-
marketing service, this activity would be considered core in this particular sector.
These determinations were made in contrast with the Brazilian general telecom-
munications law’s definition, which classifies the service provided by these firms
in an entirely different way (BISPO, 2010).

Beyond the resemblance between the activity performed in call centers and
the core service provided by mobile phone firms, Brazilian labor courts’ concerns
about the impact of outsourcing on social justice in the labor market explicitly
marked their decisions to restrict this type of hiring in mobile telephone sectors
(ARTUR, 2007; BISPO, 2010).

Therefore, Brazilian mobile telephone companies’ call centers could not be out-
sourced, due to judicial interventions unrelated to the characteristics of the task
effectively performed by the workers7. Besides, there is evidence that these firms
were interested in outsourcing these activities. All the big companies filed law-
suits seeking for permission to outsource their call centers (all repeatedly rejected)
and every one of them was punished for using outsourced labor at some point af-
ter 2012. Still in this section, we will present evidence that these firms hire a

6The bill that effectively regulates outsourcing was sanctioned only in march 2017.
7Conversations between the researcher and the telecommunications labor union in Rio de Janeiro

(Sinttel-Rio) have also confirmed that the tasks effectively performed by workers in mobile phone firms
are very similar to those performed in other sectors.
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disproportionate amount of telemarketers in their personnel.

B. Database

We will use microdata from Brazil’s Annual Social Information Report (RAIS)
for the years 2009 and 2010. These registrations combine information on the
relationship between employees and employers for the entire universe of formal
contracts in Brazil.

Each observation in the database is a contractual relationship. The database
provides information on the usual demographic characteristics of workers and
their wages, as well as thoroughly classifies their occupation and the sector they
work in8. For research purposes, the Ministry of Labor and Employment also
provides a version of the database in which one can identify firms and workers
over time9.

C. Telemarketing agents

Using the occupational classification described in the last section, we identified
and gathered the telemarketers whose occupational description was: simultane-
ously active and receptive; only active; and only receptive operator10.

Next, we pinpointed which of these workers were employed by call center firms.
We considered it to be the case when the sector identified for firms was mobile
telephone services, multimedia communication services or wireless telecommuni-
cation services not specified11. We opted for including the last two sectors because
some mobile telephone firms choose not to restrict their identification to the mo-
bile phone sector, since they offer other associated services. In section five we
refine this classification.

In Table 1 we present the amount of telemarketers in proportion to the total
amount of workers in several chosen sectors:

It can be noticed that mobile telephone companies, as defined above, employ
a larger proportion of telemarketers than any other sector indicated. Indeed, the
mobile phone sector employs the largest proportion of telemarketers in any final
good sector. We interpret this information as evidence that mobile telephone
companies hire a disproportionate number of telemarketing agents as their em-
ployees. Finally, we also utilize CNAE to identify which telemarketing agents are
outsourced. Following Stein, Zylberstajn and Zylberstajn (2015), and Belchior
and Bertussi (2016), we classified telemarketers as outsourced if they work in the

8Distinction between occupations is made by the Brazilian Classification of Occupations (CBO), a six-
digit code officially defined by the Ministry of Labor and Employment (MTE) in 2002. The classification
of activities used is the National Registry of Economic Activity (sCNAE), a seven-digit code standardised
in 2006, which also thoroughly characterizes the sector of each firm.

9For a more detailed description of the database, see Alvarez et al. (2017).
10Corresponding CBO codes are, respectively: 422305, 422310 and 422315.
11Corresponding CNAE codes are: 6120501, 6110803 and 6120599.
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Table 1—Fraction of telemarketing workers for selected sectors

Sector Fraction of telemarketing workers
Mobile phones 13%

Credit and debit cards administrators 9,68%
Insurance companies 9,25%

Taxi companies 7,89%
Air travel companies 3,9%

All sectors 1,32%
Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

call center activities sectors12.

In figure 1 we present the evolution in number of outsourced telemarketers in
proportion to the total amount of workers in the economy:

Figure 1. Amount of outsourced telemarketing workers for each 1000 formal workers

12CNAE code sector 8220200.
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We can observe in the figure that the fraction of outsourced workers has grown
over time, which indicates that firms have increasingly been opting for labor
outsourcing, as in many other professions.

IV. Empirical analysis

A. Basic model

Our basic model consists of a mincerian regression similar to equation (1),

(3) ln(wijt) = α ∗ Tit + z
′
jt ∗ γ + x

′
it ∗ β + εit

where we restrict our database to only telemarketing agents and variable Tit
assumes value 1 if the individual is outsourced and value 0 if they work for mobile
telephone firms, as defined in last section.

We argued above that Brazilian labor legislation restricted the outsourcing of
call centers for mobile telephone companies, exogenously to the work charac-
teristics. Therefore, we believe that once different individual characteristics are
controlled, these workers represent a more appropriate control group than those
used in previous studies for the impact of outsourcing on wages.

Table 2 presents descriptive statistics for outsourced telemarketers’ character-
istics and for our control group13:

Table 2—Fraction of telemarketing workers for selected sectors

Variable Outsourced Non-outsourced t test
Wages 322,29 541,53 ***

Education 4,28 4,05 ***
Age 26,68 25,77 ***

Experience 16,83 10,89 ***
White 0,66 0,37 ***
Man 0,239 0,248

Hours 35,71 36,12 ***
Firm size 3,96 3,89 ***

Observations 468.405 5.161
Note:
Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10% significance;
** indicates 5% significance and *** indicates 1% significance.

Table 3 shows results for the estimate of equation (3) through ordinary least
squares, using robust standard errors and data from 201014:

13The definition of each variable can be found in the paper’s appendix.
14We opted for not using more recent years because since 2012 a few mobile phone companies were



11 WAGES AND TASKS OF OUTSOURCED WORKERS

Table 3—OLS estimation of equation (3) and robust standard errors

Model (1) Model (2) Model (3)
Variable Coefficient SE Coefficient SE Coefficient SE

Outsourced -0,34*** 0,0061 -0,293*** 0,0056 -0,284*** 0,0057
Education - - 0,047*** 0,0016 0,049*** 0,0017
Experience - - 0,0077*** 0,0002 0,0079*** 0,0002
Experience2 - - -0,00002*** 0,0000 -0,00003*** 0,0000

Age - - 0,0016*** 0,0001 0,0016*** 0,0001
Firm size - - - - 0,048*** 0,004

Man - - - - 0,062*** 0,017
White - - - - 0,028*** 0,0015

Regional dummies no - no - yes -
Observations 233.824 233.824 233.819

Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

The table’s first column shows the total gap between our outsourced workers
group and our control group, without controlling for any individual characteristic.
We thereby obtain a gap of -40.5%15 for outsourced workers. The second column
introduces traditional mincerian regression controls, compatible with the human
capital theory, and obtains a gap of -34%. Finally, the third one also introduces
racial, regional and gender dummies, and obtains a gap of -32.7%. Thus, our
basic results suggest a much larger penalty than estimated in previous studies,
especially if we consider those specifically focused on telemarketers.

B. Control of non-observable characteristics

As argued above, several past works have shown that non-observable skill dif-
ferentials are important in determining wage difference of outsourced workers.
Thus, we will estimate the following equation:

(4) ∆ln(wijt) = α ∗ ∆Tit + ∆z
′
jt ∗ γ + ∆x

′
it ∗ β + εit

very similar to equation (2) described before.
In order to carry out the estimate of equation (4), we utilized data from the

sentenced for irregularly outsourcing their call centers, and were forced to hire these workers. These
elements could introduce a new series of wage determinations, like a rise in workers’ bargaining power,
which would hinder identification of the estimate. Stein, Zylberstajn and Zylberstajn (2015), for example,
found evidence that the wage gap of outsourced telemarketers sharply dropped between 2012 and 2013,
which may have been caused by these judicial interventions. Thus, we use data from previous years –
period in which we do not have evidence of judicial intervention or irregular outsourcing from firms.

15We corrected our coefficients by R = (eβ − 1) ∗ 100 in order to obtain our percentual results.
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identified RAIS, described above, for 2009 and 2010. We restricted our 2009
sample to only telemarketers who were outsourced or who were a part of our
control group.

Next we used individual identification to find these workers in the next year’s
RAIS. We were able to find about 90% of these workers in the following year.
Among the workers identified, 45% stayed in the treatment or control groups.
We then restricted our sample to these individuals.

Within the remaining individuals, 0.07% (around 500 workers) transit from the
control group to the treatment group. This allows us to identify the estimate of
equation (4) similarly to the studies discussed before. Nevertheless, our frame-
work lets us detect more credibly that the change in occupational status of these
workers is not related to the activities they perform in their jobs.

Results for the estimate of equation (4) through OLS are laid out in Table 416:

Table 4—OLS estimation of equation (4) using robust standard errors (first-difference

model)

Model (1) Model (2) Model (3)
Variable Coefficient SE Coefficient SE Coefficient SE

Outsourced -0,281*** 0,047 -0,274*** 0,045 -0,286*** 0,045
Education - - 0,078*** 0,0072 0,075*** 0,0072
Experience - - 0,0086*** 0,0001 0,0068*** 0,0001
Firm size - - - - -0,050 0,0092

Observations 88.489
Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

We can see that the estimated gap for the outsourcing variable is very similar for
the three estimates disposed in Table 4 with different control variables, changing
between -31% and -33%. The estimated coefficients are slightly smaller than the
ones in Table 3, but the results for the first difference model above suggest that
the impact of outsourcing on telemarketers’ wages is a lot higher than pointed by
previous studies.

Besides, one should notice that the difference between coefficients estimated in
the first difference model and in the basic model is much smaller than in previous
studies. Bearing the previous discussion in mind, this decrease can be owed to a
rather smaller non-observable skill differential between the treatment and control
groups in our framework. Or, it can be due to a reduced measuring error in our
outsourcing variable.

16Evidently, we have removed the control variables that do not shift over time from the estimate, in
order to avoid perfect multicollinearity issues.



13 WAGES AND TASKS OF OUTSOURCED WORKERS

Results in Tables 3 and 4 suggest that once the job performed by workers is kept
fixed, the impact of outsourcing on wages becomes substantially higher. In this
way, we expect characteristics that were not observed in outsourced telemarketers’
work posts to be positively associated to their remuneration. This finding is
consistent the results of Goldschmidt and Schmieder (2017), since – once they
control for different job characteristics through on site outsourcing events – they
also estimate greater coefficients than when they use the fixed effects methodology.

V. Robustness tests

A. Refinement of the database

In section 3 we present evidence that Brazilian big mobile telephone companies
had incentives to outsource their call centers. However, we use a fairly broad
definition to classify which workers were hired by mobile telephone firms. This
approach brings the advantage of incorporating all of the workers in these firms,
but it can engender issues by incorrectly identifying workers from firms that offer
similar services, but do not actually belong to the mobile phone sector.

In particular, if small telecommunications firms have no interest in outsourcing
their activities due to their job characteristics, and pay their workers high prizes,
the estimates in tables 3 and 4 may be overestimated.

Seeking to correct this possibility, we used firms’ individual identification avail-
able in our database and manually detected which workers belonged only to the
four big mobile telephone companies in Brazil17. This new identification method
solves the last problem, but may be less representative of outsourcing’s impact
on workers in this sector.

Using this new restriction, we assuredly identified that about 75% of the tele-
marketing agents previously classified belong to the four big mobile telephone
companies in the country. Table 5 presents results for the estimate of equation
(3) only for the restricted sample:

We can see that results for the wage gap considering the restricted sample are
widely consistent with the previous estimates, and the point estimates are even
higher than the ones in Table 2. The predicted gap ranges from -47.8% with no
control included and -38.5% when our entire control vector is included.

We interpret these results as indication that the main result in last section
– that the gap between telemarketing workers is much larger if we control for
the tasks they perform – is still valid with our more restricted definition of the
control group. Moreover, higher estimates for the wage gap suggest that the
initial definition of the control group was leading to a measuring error, which
biased down the estimated effect of outsourcing. In the next subsections we

17They are: Telefônica Brasil S.A. (VIVO), Telecom Itália Mobile (TIM), Claro Telecom Comu-
nicações S.A. and Telemar Norte Leste S.A. (OI). According to data from the National Telecommunica-
tions Agency (ANATEL), Brazil’s regulatory agency for the sector, in the beginning of 2017 these four
companies dominated around 97% of the mobile telephone market share in the country.
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Table 5—OLS estimation of equation (3) using our restricted sample of cell phone companies

Model (1) Model (2) Model (3)
Variable Coefficient SE Coefficient SE Coefficient SE

Outsourced -0,391*** 0,0073 -0,337*** 0,0070 -0,326*** 0,0070
Education - - 0,049*** 0,0015 0,054*** 0,0015
Experience - - 0,0075*** 0,0001 0,0078*** 0,0001
Experience2 - - -0,00003*** 0,0000 -0,00003*** 0,0000

Age - - 0,0017*** 0,0001 0,0016*** 0,0001
Firm size - - - - 0,067*** 0,0027

Man - - - - 0,066*** 0,017
White - - - - 0,027*** 0,0015

Regional dummy no - no - yes -
Observations 213.672 213.672 213.656

Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

will use this new definition of control group to assess other dimensions of our
econometric model’s robustness.

B. Tasks and remuneration

As discussed at the end of section 4, our results suggest that non-observed
characteristics of outsourced telemarketers’ tasks are positively associated with
their remuneration, comparing them to those of non-outsourced workers.

One way of testing this particular proposition is to assess if, when controlling
for individual characteristics, telemarketers in mobile phone firms earn more than
telemarketers in other sectors. We showed evidence that activities of workers in
mobile phone firms are similar to those of outsourced workers.

When comparing mobile telephone firm workers with workers from other sec-
tors, we will maintain a fixed occupational status for individuals, since mobile
telephone firms could not outsource their call centers, without keeping fixed task
characteristics.

Therefore we built a dummy variable that assumes value 1 if the individual
works at a mobile telephone firm, and value 0 if they work in another sector
and is not outsourced. Using this dummy as independent variable, we estimated
equation (3) and presented the results in Table 6:

One can observe that our variable of interest has a positive and statistically
significant coefficient in all specifications, even though when we include our en-
tire control variable vector it suggests only a 2% impact on individuals’ wages.
Therefore, these results are consistent with the conclusions reached before.
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Table 6—OLS estimation of equation (3) restricted to sales workers

Model (1) Model (2) Model (3)
Variable Coefficient SE Coefficient SE Coefficient SE

Task 0,060*** 0,0090 0,056*** 0,0090 0,020** 0,0088
Education - - 0,130*** 0,0014 0,117*** 0,0014
Experience - - 0,0079*** 0,0001 0,0078*** 0,0001
Experience2 - - -0,00002*** 0,0000 -0,00001*** 0,0000

Age - - 0,0044*** 0,0002 0,0046*** 0,0002
Firm size - - - - 0,034*** 0,0013

Man - - - - 0,093*** 0,027
White - - - - 0,076*** 0,0023

Regional dummy no - no - yes -
Observations 132.213 132.213 131.906

Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

C. Premiums of mobile telephone companies

An alternative explanation for the previous high estimated gaps is that some
characteristic of mobile phone firms leads them to pay exceptionally high prizes
to their workers. Thus, part of the impact previously attributed to outsourcing
would be owed only to these premiums paid to our control group.

In order to stress the merit of this alternative explanation, we assessed if other
workers in mobile telephone firms received higher wages than workers of the same
occupation in other economic sectors. We will focus in sales workers18.

These professions were chosen because these workers share a few important sim-
ilarities with telemarketing workers. Namely: 1) They represent a quite similar
fraction of workers hired by mobile telephone companies19; 2) Both groups exe-
cute interpersonal services and the workers belong to a relatively low educational
level20; and 3) Sales professions are commonly employed in several sectors.

Thereby, we created a dummy variable that assumes value 1 if the individual is
a sales professional in a mobile phone firm and 0 if they are a sales professional
in any other economic sector. Table 7 depicts results of the estimate of equation
(3) using this dummy as dependent variable:

The coefficients estimated for our dummy of interest are noticeably small, and
for our preferred specification, they are statistically indifferent from zero. It

18Specifically, the selected professions are: sales assistant, sales promoter and sales technician. Their
CBO codes are: 354125, 354130 and 354135.

19Telemarketing agents represent about 8% of the hiring in telephone companies, while sales workers
represent a little over 9%.

20The educational average of telephone companies’ telemarketers is 4.29, and sales professionals’ is
4.59.
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Table 7—OLS estimation of equation (3) restricted to sales workers

Model (1) Model (2) Model (3)
Variable Coefficient SE Coefficient SE Coefficient SE

Phone companies 0,0004 0,0151 0,0215* 0,0115 0,0172 0,0110
Education - - 0,355*** 0,0013 0,321*** 0,0013
Experience - - 0,0079*** 0,0001 0,0072*** 0,0001
Experience2 - - -0,00002*** 0,0000 -0,00001*** 0,0000

Age - - 0,020*** 0,0002 0,0171*** 0,0002
Firm size - - - - 0,094*** 0,0029

Man - - - - 0,251*** 0,029
White - - - - 0,125*** 0,0029

Regional dummy no - no - yes -
Observations 177.777 177.777 177.447

Note: Statistical significance of the estimated coefficients is indicated by asterisks: * indicates 10%
significance; ** indicates 5% significance and *** indicates 1% significance.

should be noted that is hard to infer any causal relation in Table 7. However, the
results suggest that mobile telephone firms do not seem to pay high premiums
to their sales professionals. This emphasizes that the high penalties estimated
before for telemarketers are indeed due to their occupational status.

VI. Conclusion and discussion

This paper sought to evaluate the impact of outsourcing on workers’ wages.
We reviewed the still limited literature on the impact of domestic outsourcing
on workers. In general, the papers reviewed show that outsourced workers suf-
fer wage penalties even when controlled for different individual and work post
characteristics.

Estimates for these impacts, however, vary widely. Goldschmidt and Schmieder
(2017) estimate a 10-15% average gap for a group of German outsourced workers.
On the other hand, Stein, Zylberstajn and Zylberstajn (2015) estimate a wage
gap of only 3% for Brazilian workers. In the particular case of telemarketers, both
papers find no evidence of wage penalty.

Nevertheless, we argue that the decision to outsource certain activities is en-
dogenous and may be systematically related to non-observable tasks character-
istics which affect wages. Under such conditions, the previous studies would be
incorrectly identifying effects of these changes in tasks as effects of changes in
workers’ occupational status – especially the estimates supported by fixed effects
methodology.

Attempting to control this potential bias, we utilized a natural experiment
generated by Brazilian labor legislation, which exogenously prohibited the out-
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sourcing of call centers in mobile telephone companies while allowing it to happen
in other sectors. Thus, we argue that non-outsourced workers in these firms con-
stitute a more appropriate counterfactual for the impact of outsourcing than the
ones used in previous studies.

When comparing the wages of outsourced telemarketers and non-outsourced
workers – which controls for non-observable work post characteristics – we esti-
mated that outsourcing reduces wages by -31% to -38.5%, even if we also control
for a series of observable and fixed and non-observable individual characteristics.

The estimated gap is much larger than pointed out by previous works, especially
considering specific results for telemarketing agents. It can be stressed that the
impact of outsourcing on wages is higher than estimated before, and that there
are non-observable characteristics in outsourced work posts that are positively
linked to wages. Robustness tests suggest that these estimates do not appear
to be generated by gatherings of databases or high premiums paid by mobile
telephone firms.

We interpreted the results of this work as reinforcing Dube and Kaplan’s (2010)
and Goldschmidt and Schmieder’s (2017) considerations about the importance of
the outsourcing phenomenon on wage inequality. The latter paper in particular
shows that around 9% of German inequality can be explained by the wage gap
created by outsourcing. Therefore, our estimates suggest that these effects of
outsourcing on wage inequality should be even higher than estimated before.
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Appendix – Variable description

In the paper, we used the following variables in the vector of individual charac-
teristics: Education, age, experience, experience squared, gender, race/color, size
of the firm and region of work.

Our variable of education is an index which represents the progression of stages
in Brazilian education system. The variable takes the following values: 1) in-
complete primary school; 2) complete primary school; 3) incomplete high school;
4) complete high school; 5) incomplete college; 6) complete college; 7) complete
master’s and 8) complete PhD.

The age variable is calculated using information on date of birth. The experi-
ence variable is the amount of time (measured in months) that the individual has
worked in the current job. The gender variable is a dummy for male individuals.
The race/color variable is a dummy for white individuals. Despite being declared
by the employer, the government orientations ask that this information should be
declared by the worker.

The size of the firm is defined, according to Belchior and Bertussi (2016), by
the number of employed individuals in the establishment. The region of work is
the region in which the firm made the RAIS report. We use dummy variables for
each Brazilian macro-region and use the Northeast region as a reference.

Our dependent variable is the natural logarithm of the wage declared by the
employer in December of the year of analysis. Although we do not use it as a
control variable, we also use the information on the workers weekly hours for the
definition of previous variables.


