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Abstract

This paper provides an overview of the evolution of private returns to schooling in
the Portuguese economy along the 1986-2013 period. We estimate the returns
separately for men and women, at the mean and along the conditional wage dis-
tribution. Returns to schooling are found to be high, particularly for women, and
to increase along the distribution. The magnitude of the returns increased through-
out the 1986-2013 period, but particularly in the 1990s. We also provide estimates
of the relative wage premium associated with specific levels of educational attain-
ment and find that they are highest for tertiary education. In the first decades
under analysis, relative wage premia associated with the 9" grade stand above
those estimated for secondary education, whereas in the most recent period these
differences are negligible.

Keywords: returns to schooling, quantile regression, education

1 INTRODUCTION

As formalized in Becker (1962), assessment of the private returns to schooling
provides a key piece of information for an individual decision determining the
optimal level of investment in formal education.

Regardless of the potential social returns to education, information on private
returns is also relevant for policymakers, guiding them in the design of programs
and incentive schemes to promote individual investment in education. There is a
wide strand of empirical literature shedding light on the magnitudes and explana-
tory factors of returns to schooling in both advanced and emerging economies.
Card (1999) provides a comprehensive review of existing literature on returns to
schooling.

Cross-country estimates presented in Psacharopoulos (1994), Martins and Pereira
(2004), Psacharopoulos and Patrinos (2004), and Montenegro and Patrinos (2014),
show that returns to schooling in Portugal rank high among European Union
countries. Vieira (1999), using data for the 1982-1992 period, found evidence of
returns to schooling of approximately 7 per cent at the mean of the wage distribu-
tion. Acknowledging that conventional estimates based on Mincerian equations
are hampered by the so-called “ability bias”, Vieira (1999) attempts to circumvent
this by estimating the returns to schooling using instrumental variables (IV). Spe-
cifically, the author uses changes to compulsory schooling legislation as an exo-
genous source of variation in educational attainment. This results in lower — albeit
still positive — returns to education. Sousa, Portela and Sa (2015) also focus only
on returns at the mean of the distribution. Using Quadros de Pessoal data (QP
henceforth) spanning the 1986-2009 period and a standard Mincer equation, they
found returns of 10.0 per cent in the case of men and close to 10.5 per cent for
women in the last year under analysis. Sousa, Portela and Sa (2015) also use IV,
presenting results based on three different instruments: changes to compulsory
education, quarter of birth and the average education by region in the year the



individual first entered school. In this case estimates of returns to schooling are 2 1 ’7
higher than those obtained using OLS, but show a similar evolution over time.

There are other studies that assess the returns at different points of the conditional
wage distribution — not only at the mean. Machado and Mata (1998), using QP
data for the 1982-1994 period, found returns ranging from 4 to 11 per cent, respec-
tively, at the lower and upper parts of the distribution (and around 7-8 per cent at
the mean). Similar evidence is provided in Hartog, Pereira and Vieira (2001). In
the latter case, however, the authors consider a richer set of covariates in the
regressions, which yields slightly lower returns than in Machado and Mata (1998).
Martins and Pereira (2004) also provide estimates of returns to schooling at differ-
ent points of the distribution. Using the 1995 wave of QP, they find increasing
returns along the distribution (of 6.5 and 14.5 per cent, respectively, at the bottom
and at the top of the distribution).
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Alves, Venteno and Novo (2010), and Portugal (2004) provide estimates of the
returns to tertiary education. In both cases, the authors find positive and significant
returns benefiting individuals with university degrees (relative to non-university
educated counterparts). Alves, Venteno and Novo (2010) provide estimates of the
tertiary education wage premium at different points of the distribution and on the
basis of QP data for 1982, 1995 and 2006. In the latter year they find returns rang-
ing from approximately 45 per cent to almost 100 per cent, respectively, at the
lower and upper quantiles of the distribution.

SSIHY ODNH ‘SOdAYD TANNYIN VIIVIN

The recent evolution of returns to schooling in Portugal may however have
changed, reflecting important reshufflings in the educational composition of the
labor force that may have affected the way the market values education and spe-
cific schooling levels. This paper aims to complement the existing evidence on
returns to schooling in the Portuguese economy and provide an overview of how
they have changed since the late 1980s. In particular, we use QP data spanning the
1986-2013 period to estimate the returns to schooling separately for men and
women, at the mean and along the conditional wage distribution. We also provide
estimates of the relative wage premium associated with specific levels of educa-
tional attainment. The main goal of this paper is to provide a comprehensive
description of the evolution of returns to schooling in this period, without claim-
ing a causal relationship between schooling and earnings.

INANSSASSVHY V I AWONODH dSINONLI0d THL NI ONITOOHDS OL SNINLAA

In broad terms, our results may be summarized as follows: the returns to schooling
are found to be high, particularly in the case of women, and to increase along the
distribution. The returns are highest for tertiary education. In the first decades
under analysis, relative returns to the 9™ grade stand above those estimated for
secondary education. In the most recent period these differences are negligible, in
line with the typical evolution in advanced economies (Montenegro and Patrinos,
2014). The detailed analysis undertaken in this paper allows the pinpointing of
exceptions to these general findings.
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It is worth highlighting that we do not resort to IV or control function methods for
estimating the private returns to schooling. Estimates based on these methods are
highly dependent on the sub-sample whose schooling attainment is affected by the
change in the instrument chosen for the analysis. Different instruments yield dif-
ferent estimates of the returns to schooling and lead to different interpretations
(Imbens and Angrist, 1994). Moreover, we are interested in providing a broad
picture of how returns have changed along the 1986-2013 period and, as shown in
Sousa, Portela and Sa (2015), relying on IV estimates does not change the overall
evolution. Finally, note also that our paper focuses only on the private (or indi-
vidual) returns to education and does not address the social returns to education.

The paper is organized as follows: section 2 presents the data source, also provid-
ing a comprehensive analysis of descriptive statistics. Section 3 describes the
theoretical framework underlying the estimations presented in the article, whereas
section 4 sheds light on the strategy used to implement the analysis. Section 5 lists
the key results of the article. Finally, section 6 presents the main conclusions and
discusses topics relevant in terms of education policy.

2 DATA DESCRIPTION

Data are drawn from Quadros de Pessoal, a matched employer-employee dataset
including a personal identification number that allows the tracing of individuals
across time. The information is based on a compulsory survey conducted annually
by the Ministry of Social Security. Data cover every establishment paying wages
in the Portuguese private sector: general government, military staff, self-employed
and household employees are thus excluded. The questionnaire covers attributes
of workers and firms. Regarding the former, it includes information on gender,
age, education, occupation, industry, tenure and earnings, among other dimen-
sions. For the purpose of our analysis, we use data covering the 1986-2013 period
(except 1990 and 2001, for which data are not available). We focus on a sub-
sample made of full- and part-time employees aged between 16 and 65 years.

We define wages as the sum of every work-related category of income (including
base salary, overtime pay, and other regular payments). Hourly wages are adjusted
for both normal and supplementary working hours. Real wages are computed on
the basis of each year’s Consumer Price Index (taking 1986 as the base-year). In
QP, individual educational attainment corresponds to a categorical variable
reporting the highest level completed.! An additional variable providing informa-
tion on the minimum number of school years required to complete the highest
educational level reported was also created.

! More precisely, we consider the mode of the highest level of education reported throughout the panel. The
difference between the mode and the actual level reported is negligible and does not change either the mag-
nitude of the estimates or their evolution over time.



Table 1 briefly describes selected QP waves used for the analysis. It provides evi-
dence of a remarkable increase in the average length of schooling, from 5.6 to 9.9
years, respectively in 1986 and 2013. This is consistent with a significant drop in
the share of employees reporting lower educational levels and a strong increase in
the percentage with either secondary or tertiary education (figure 1).

This evolution was particularly noticeable in the case of female employees. They
are, on average, more educated than men throughout the entire period under anal-
ysis and this disparity widened in the last decade. In particular, the percentage of
female employees with a university degree increased from 2.3 per cent in the 1986
wave of QP to 22.0 per cent in 2013 (panel D of figure 1).

TaBLE 1

Descriptive statistics

1986 1991 1996 2000 2005 2010 2013
Education 573 6.54 737 8.16 917 1009 1039
(years) (3.42] 357]  [384]  [405]  [426]  [438]  [438]
Age 3234 3224 3418 3508 3656 3806 3937
(years) [102]  [1026]  [10.15]  [10.05]  [10.07]  [1031]  [1021]
Women “r e 8.5 734 777 721 721 761 8.53
(years) (7.15] (783 198  [197]  [166]  [192] 82]
No.obs. 327634 467428 584109 714836 836568 923898 901,793
% of total 3.1 36.7 39.9 415 92 452 473
Education  5.50 6.17 6.89 7.40 8.18 9.03 945
(years) (333] (3.5] 37 B8] [396]  [4.08]  [4.08]
Age 36.30 3635 3688 3727 3179 3901 399
(years) [1165]  [11.74]  [1132]  [IL16]  [10.84]  [1068]  [105]
Men e ure 9.56 893 8.84 8.11 773 8.14 8.89
(years) [8.05] 8711  [862]  [852]  [807]  [827]  [8.54]
No.obs. 662723 806480 880,628 1009561 1,144,560 1,118236 1,003,012
% of total 66.9 63.3 60.1 58.5 578 54.8 527
Education 56 631 7.08 771 8.60 951 99
(years) 3.36] 353] (376 (393  [412]  [425]  [425]
Age 34.99 3484 3580 3636 3727 3858 39.66
Total  (years) [1135]  [1139]  [10.95]  [10.8] [1058]  [1053]  [1037]
Tenure 923 8.34 8.42 173 751 7.90 872
(years) [3.36] 353] (376 [393]  [412]  [425]  [4.25]
No.obs. 990357 1273908 1464737 1724397 1981,128 2,042,134 1,904,805

Notes: Unless otherwise specified, the table reports averages (and standard-deviations in brackets).
Variable “tenure” corresponds to the number of years working in the current firm.

Source: Authors’ calculations based on Quadros de Pessoal.
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FiGure 1
Employees by level of educational attainment (percentage)

(A) Individuals who did not complete 9" grade (B) Individuals who completed the 9" grade

(C) Individuals who completed secondary (D) Individuals who completed

education (12 years) tertiary education
80 3 7777777777777777777777777777777777777 80 r””””7”””””””””””””}
70 70 3
60 60
50 50
40 |

Source: Authors’ calculations based on Quadros de Pessoal.

In spite of their better educational endowments, QP data show that, on average,
women earn consistently lower wages than male employees over the whole period
(figure 2). Nonetheless, although the two genders have experienced similar real
wage increases in the first part of the 1986-2013 period, women’s earnings have
been growing more sharply than men’s since 2000 (figure 3). As emphasized in
Cardoso et al. (2016), this evolution may be explained by a composition effect
stemming from the higher educational level of the women joining the labor mar-
ket. Indeed, on average, wages for university-educated women, who represent an
increasing share of our sample, grew more than wages of males with the same
educational level (figure 4).



FIGURE 2 2 2 1

Average real wage per hour (in euro)
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Note: The chart depicts the average real wage per hour worked in each wave of QP (deflated
using CPI, 1986 base year).

Source: Authors’ calculations based on Quadros de Pessoal.

FiGure 3
Real wage growth (index 1986=1)
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Source: Authors’ calculations based on Quadros de Pessoal.

FiGURE 4
Real wage growth for workers with tertiary education (index 1986=1)
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Source: Authors’ calculations based on Quadros de Pessoal.
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Figure 5 depicts the average real wage by educational level along the 1986-2013
period. As expected, wages increase with education but differences between work-
ers with tertiary education and their less educated counterparts are particularly
significant. This differential widened up to 1995, remained relatively constant up
to the mid-2000s and, more recently, it has been shrinking.

Focusing on workers with lower educational levels, figure 5 also points out that
while in the late 1980s wages of individuals who did not complete the 9" grade
were considerably below those of workers who did, this difference almost disap-
pears in more recent QP waves. Conversely, whereas in the beginning of the
period average real wages were similar among workers with 9" grade education
and those who have completed secondary schooling, the gap between the two
groups has been widening since the 1990s.

For both genders the distribution of wages has shifted to the right and become
slightly less compressed than in the late 1980s (details depicted in appendix). This
increase in wage inequality was particularly noticeable at the upper tail of the
distribution, and only up to the mid-1990s, having remained stable since then. The
wage distribution is more compressed in the case of less educated individuals.

FIGURE §
Average hourly wage by educational level

(A) Male workers (B) Female workers

------- Less than 9™ grade - — -9"grade

Secondary

Source: Authors’ calculations based on Quadros de Pessoal.

The educational composition of individuals across the distribution changed con-
siderably along the 1986-2013 period. While in 1986 the share of workers with
tertiary (or even secondary) educational attainment with below-median wages
was low, it increases when focusing on the 2013 wave of QP (figure 6). Although
this may reflect a wide range of aspects and changes in the composition of private
employment or in the productive structure of the economy, it can also be inter-
preted as a symptom of over-education (a phenomenon that warrants further analy-
sis but which is out of the scope of this paper).



FIGURE 6 2 2 3

Educational composition of the wage distribution

(A) 1986 data (B) 2013 data
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Source: Authors’ calculations based on Quadros de Pessoal.

3 THEORETICAL FRAMEWORK

Becker (1962) pioneered in applying utility theory to investment in education. In
his framework the proportional pecuniary returns associated with educational
attainment are a key component of the individual decision on whether and by how
much to invest in human capital. In particular, individuals select the optimal num-
ber of years of schooling so as to maximise the discounted present value of future
earnings net of the cost of schooling. This corresponds to an optimization problem
whose solution is such that individuals would continue to invest in additional edu-
cation up to the point where marginal benefits match marginal costs.

SSIHY ODNH ‘SOdAYD TANNYIN VIIVIN

Mincer (1974) provided an empirical approximation to the marginal benefits’ side
of the individuals’ optimization problem. In particular, the so-called traditional
Mincerian wage equation corresponds to:

INANSSASSVHY V I AWONODH dSINONLI0d THL NI ONITOOHDS OL SNINLAA

Iny,= o+ S+ N Exp+ MExp’ + ¢, (1)

where S corresponds to the pecuniary return from an additional year of formal
education and Exp refers to individuals’ experience in the labor market. Like most
writers on the relationship between education and earnings, we rely on Mincer’s
framework for the estimation of the returns to schooling.

Card (1999) made it clear that the decision on how much to invest in schooling is
very much conditional on individual preferences and that it is subject to individu-
al heterogeneity, both in terms of the marginal returns to schooling (determined
by, for instance, differences in individual ability) and in terms of its costs
(accounting for differences in rates of substitution between schooling and future
earnings on the basis of, e.g., access to funds or personal taste). This implies a
heterogeneous effects framework in which the way covariates affect wages varies
across individuals.
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4 EMPIRICAL STRATEGY

To estimate the returns to schooling in the Portuguese economy we adopt the
standard approach relying on Mincerian wage regressions such as the one in equa-
tion (1). The regressions are run separately for each wave of QP, assuming a cross-
sectional set-up. We adopt a homogeneous effect framework, in the sense that we
assume that the impact of schooling on wages is the same for all individuals:
B=p=..=p,foralli=1,.,N.

Since our dataset does not include information on individuals’ labor market expe-
rience, we take age (as a second order polynomial) as a proxy. It should be noted
that this is not an accurate measure because it fails to take into account, for
instance, the years spent at school or university or in unemployment, yielding an
overestimation of the amount of labor market experience. Our regressions include
a set of other covariates: the individual’s tenure in the current firm (also as a second
order polynomial), the logarithm of the current firm’s size and, when pooling data
jointly for men and women, gender dummies (equal to one for male employees).
We allow for additional flexibility by running the wage regressions separately for
men and women using the same set of covariates, except for the gender dummy.?

It should be noted that, as pointed out by Card (2001), estimates of returns to school-
ing based on Mincerian wage equations may be hampered by sources of bias. In the
first place, there may be mismeasurements in terms of the individual schooling, in
which case estimates of f would be downward biased. Although the possibility of
measurement errors cannot be ruled-out, as we are using an administrative data
source we are confident that erroneous cases are negligible in our sample.

An additional source of bias arises from the fact that we are not controlling for the
whole set of individual-specific attributes that affect wages (“ability bias”). These
factors — some of which are not observable — are included in error term. If they are
also correlated with schooling attainment, generating endogeneity, the estimator
would also be inconsistent. Since the standard Mincerian equation does not
account for the impact of individual innate ability (or other unobservables) on
wages and educational level, § would be upward biased. There are several possi-
ble solutions to circumvent these issues, based on finding appropriate proxies for
the unobserved factors or by applying specific econometric methods (such as IV
or control function).

However, in this paper we do not resort to these solutions because no suitable
proxy variables are available in the dataset and estimates based on the aforemen-
tioned methods would be highly dependent on the subsample whose schooling
attainment is affected by the change in the elected instruments (Imbens and
Angrist, 1994). Moreover, we are interested in providing a broad overview of

2 For the purpose of assessing robustness of the estimates, we also ran regressions including controls for indus-
try and region. This brings down the magnitude of the coefficients associated with educational attainment, but
the evolution of returns over time is unchanged.



returns to schooling along the 1986-2013 period and not on analyzing causal rela- 2 2 5
tionships; since the unobserved factors that may be biasing our results are unlikely
to change over time, they do not affect the evolution of the returns — only their
magnitude. This is confirmed by results presented in Sousa, Portela and Sa (2015),
which show that controlling for endogeneity does not change the way the returns
evolved over time.
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AYOLDES DI'1dnd

Finally, one should bear in mind that estimates of returns to education based on
Mincerian regressions do not take into account the effect of costs and taxes that
individuals incur by investing in education. Therefore, as thoroughly discussed in
Heckman, Lochner and Todd (2006), Mincer-based returns such as those we pre-
sent in this paper fail to provide an accurate depiction of the actual internal rate of
return to schooling and shall not be interpreted as such.
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4.1 RETURNS TO AN ADDITIONAL YEAR OF SCHOOLING
Our baseline specification corresponds to

Iny,= o+ S+ \age+hage’ +x"y+e, 2)

where y, corresponds to individuals’ real hourly wage and S, represents the mini-
mum number of schooling years required to complete the highest level reported
by the individual. As such, coefficient 5, our parameter of interest, represents the
per cent increase in hourly wage resulting from an additional year of schooling
estimated using Ordinary Least Squares (OLS). Vector x, groups the set of observ-
able characteristics aforementioned and estimates for the parameters in vector y
measure the respective marginal impact on y..

SSIHY ODNH ‘SOdAYD TANNYIN VIIVIN
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Finally, the marginal impact of age is given by A’ + 2 * A" age,, where age, refers
to the worker’s age.

In spite of adopting a homogeneous effect set-up, we allow for some heterogene-
ity in the returns by letting them change depending on the individuals’ placement
along the conditional distribution of wages. In particular, we also run our base-
line specification within the Quantile Regression (QR) framework proposed in
Koenker and Bassett (1978). This allows our covariates to affect the shape and
tail behavior of the conditional wage distribution and implies assuming

Iny =a,+B,S +4,,age +1,,age’ +x"y,+¢,, 3)

10 2’0

where 6 represents different quantiles of the conditional distribution of hourly
wages: 0 = {0.1,0.25,0.5,0.75,0.9}. Therefore, f, corresponds to the return to an
additional year of schooling at the 6-th quantile of distribution of the logarithm of
hourly wages conditional on the individuals’ observed attributes. By assessing the
returns to schooling at these different quantiles, we complement the evidence pro-
vided by OLS, which refers to the mean of the wage distribution.
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4.2 RETURNS TO SPECIFIC EDUCATION LEVELS

In addition to the baseline specification, we also consider an alternative specifica-
tion in which the highest completed level of schooling is included on the basis of
dummy variables:

4
Iny, =a+ ZﬂjEj’i +Aage, + Lage’ +x!y+e, @

=2

where Ej= {1,2,3,4}, are indicator variables that equal one for individuals re-
porting each of the following levels of schooling attainment: (1) less than the 9®
grade; (2) 9" grade; (3) secondary education; and (4) tertiary education. The first
category is omitted in the regressions. In this case each ﬁf 7 >1 corresponds to the
wage premium benefiting individuals holding schooling level j vis-a-vis compara-
ble counterparts with less than the 9" grade (j=1). We also implement this alterna-
tive specification within a QR framework:

4

Iny, =a, + Zﬂg,‘/‘E/',i + 11,3 age; + lz,gageiz + xiT79 +&p: (5)
j=2

5 FINDINGS

5.1 RETURNS TO AN ADDITIONAL YEAR OF SCHOOLING

Figure 7 presents the estimates of returns to schooling obtained from OLS regres-

sions with specification (2) in each available wave of QP. Table 2 presents the full

set of results of non-gender-specific regressions for selected years, including the

results of the estimation of specification (2) controlling for industry and region

effects. The introduction of these additional covariates does yield a decrease in the

magnitude of the returns to schooling, but the overall picture does not change.

FIGURE 7
OLS-based returns to an additional year of schooling

W Diff. inreturns: womenvs. men - — - Men —— Women  ------- Total
Note: The chart depicts the coefficient of S, estimated on the basis of specification (2) using OLS.
Coefficients are significant at the 1% level.

Source: Authors’ calculations based on Quadros de Pessoal.



The results provide evidence of positive returns to an additional year of schooling 2 27
in the case of both men and women. In the latter, the estimated returns are slightly
higher, over the whole period under analysis: in 2013, an additional year of school-
ing is estimated to yield, on average, a 7.6 per cent increase in females’ hourly
wage, whereas for men the estimated increment stands at 6.4 per cent. The gender
gap in the returns is statistically significant along the entire period and has re-
mained relatively stable since 1986. Over time, there has been a slight increase in
the returns for both genders. This was particularly marked along the 1990s and in
more recent decades the returns remained relatively constant, albeit with a minor
drop as of 2009.?
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Results presented in figure 7 refer to the estimates of returns to an additional year of
schooling at the mean of the conditional wage distribution. Such evidence may hide
important differences at different points of the distribution. By relying on the QR
framework we are able to estimate the returns to schooling at different quantiles.
Results obtained with this methodology are summarized in figure 8 and table 3.

FiGure 8
Returns to schooling across the wage distribution (per cent)
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(A) Male workers (B) Female workers

Wk OV 0O O

INANSSASSVHY V I AWONODH dSINONLI0d THL NI ONITOOHDS OL SNINLAA

Quantile Quantile
-—-1986 ——1996 ——2013
Note: The charts depict the per cent wage increment from an additional year of schooling,
obtained on the basis of specification (3).

Source: Authors’ calculations based on Quadros de Pessoal.

These results indeed show that the magnitude of the estimates for the returns to
schooling changes considerably along the distribution. For instance, estimates
obtained on the basis of OLS using the 2013 wave of QP and pooling data for both
men and women point that an additional year of schooling implies a mean 7.1 per
cent increase on wages (table 2). This figure masks the fact that, applying the same
procedure to the same data but using the QR framework, one additional year of
schooling yields a 3.1 per cent wage increase at the 1% decile of the distribution
and an 8.8 per cent impact at the 9" (table 3).

3 Significance tests show that this drop, although small, is statistically significant.
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In fact, estimates of returns to schooling increase along the wage distribution. This
feature holds for both genders, but it is particularly noticeable in the case of
women. Evidence presented in figure 8 also makes it clear that the increase in
returns to schooling along 1986-2013 period holds only for individuals placed
above the 25™ quantile of the wage distribution. Returns estimated at its lower tail
using the 2013 QP wave stand below those obtained using the 1986 data. More-
over, up to 2003, evidence of higher returns for women also holds only above the
1*t decile of the distribution.*

The comparison between returns to schooling estimated at different points of the
distribution provides a measure of their dispersion. Such a comparison, illustrated
in figure 9, shows in the first place that, across the whole distribution, returns are
more dispersed among women than among men. In both cases, inequality in
returns widened along the 1986-2013 period, but it was particularly noticeable in
the case of female employees and in the early 1990s. This evolution seems to be
largely driven by developments at the lower part of the conditional wage distribu-
tion, since at the upper quantiles inequality in returns has remained relatively
stable. Moreover, among high earners variability in the returns is lower than at the
lower part of the wage distribution.

FIGURE 9
Dispersion in returns to schooling (percentage points)

. (A) Q90 vs. Q10 . (B) Q50 vs. Q10 . (C) Q90 vs. Q30
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Note: The charts depict the difference between the returns to schooling estimated for different
points of the distribution.

Source: Authors’ calculations based on Quadros de Pessoal.

5.2 RETURNS TO SPECIFIC EDUCATION LEVELS

On the basis of specifications (4) and (5) it is possible to assess the average wage
premium associated with specific levels of education. In this case, coefficients
ﬁj, J=12,3,4}, represent the wage gain from completing schooling level ; relative
to individuals who have not completed the 9" grade (corresponding to education
level j=1, the omitted category). Table 4 provides detailed results for selected
years.

4 Note that the differences in returns estimated on the basis of QR for the 1986 and 2013 waves of QP are
found to be statistically significant.



As we are interested in the wage gain relative to the schooling level immediately 23 1
before, we plot in figure 10 the difference in the coefficients estimated using spec-
ification (4) as follows:
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In the first place, figure 10 confirms that women benefit from larger returns to edu-
cation than men, except as regards the relative premium associated with tertiary
education in the first years of the sample. It also shows that the increase over time
in overall returns to schooling documented in the previous subsection is largely
driven by the evolution of the premium associated with tertiary education. Indeed,
in the beginning of the 1986-2013 period, completing a university degree is esti-
mated to yield male workers a 34.3 per cent premium vis-a-vis completing second-
ary education, while for women such figure stands at 33.1 per cent. Results obtained
using the 2013 wave of QP imply that men holding a university degree enjoy a 44.9
per cent wage premium relative to comparable workers who complete only second-
ary education. For women, the comparable figure stands at 49.6 per cent.
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FiGure 10
Returns to schooling at the mean of the wage distribution by educational attainment
(per cent)
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Note: The charts depict the per cent wage premium associated with each educational level rela-
tive to level immediately before.

Source: Authors’ calculations based on Quadros de Pessoal.

Regarding secondary education, there is evidence that the gain relative to com-
pleting only the 9* grade increased along the 1986-2013 period, but it is still
considerably below that referring to tertiary education: 16.8 per cent for men and
20.4 per cent for women. The increase in the premia estimated for secondary and
tertiary education occurred against a background of an expansion in the pool of
workers holding these schooling levels, suggesting that it may have been demand-
driven.



‘TROSSd P SOIPBN() UO PISPG SUOYDINIDD  SIOYIN :dIINOS

100°0> wxx 100> sexe “S0°0>4
"Sasayjuand Ul SA0.10 PADPUD]IS “UIUIOM pup udu L0f vIvp Su1jood (§) uoypI1f1>ads Suisn SU01SsSaL3a4 §TO) WOl pauIniqo sju1dLff207) SaJ0N

S08+061 YEITHOT 8TI1861 TELYOPT S12066 S08+061 YEITHOT 8TI1861 TELYIPT S12066 N
S0 150 ¥S°0 650 19°0 9%°0 90 6%°0 50 750 parenbs—y
S]OIU0D
A A A A A N N N N N Knsnpu]
m_ob:.oO

A A A A A N N N N N wordoy

(9v00°0) (££00°0) (2¢r00°0) (££00°0) (Tr00°0) (6£00°0) (5€00°0) (#£00°0) (€00°0) (€€00°0) ) qon 0y
2 [9C1]7 2k CCVO' T sxxLO9T' T wxxkLO6SE T~ wxxCI8LT~  ##x06€9T 1~ #xx9T91' 1~ swsxsxb VST s [9LV' [~ %xx6CC8'[-

(0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) “pabs
#%%000°0- #%%C000°0-  %xx£000°0- #%%xC000°0-  %xx1000°0- #%x%1000°0- #%%C000°0-  %xx£000°0- #%x%x¢0000- 0 AInuaJ,

(1000°0) (1000°0) (1000°0) (1000°0) (1000°0) (1000°0) (1000°0) (1000°0) (1000°0) (1000°0) —
24579100 #240L10°0  #x4L8T0°0  #x4LT10°0  #x%L800°0  #x%6910°0  ##x€LT0°0  ##x6LT0°0  ##xECT00  %#x8900°0

(1000°0) (1000°0) (1000°0) (2000°0) (2000°0) (1000°0) (1000°0) (1000°0) (2000°0) (2000°0) (8op)
#%xx£0€0°0 #xx£€€0°0 #%%C£50°0 2xx0790°0 #2x7850°0 #2x0570°0 #xx0050°0 #22x£1L0°0 2xx [ 78070 #2xV8L0°0 9ZIS WL

(9000°0) (9000°0) (9000°0) (L000°0) (L000°0) (9000°0) (S000°0) (5000°0) (9000°0) (L000°0)  (1=0[ew)
#xx0€0C°0 #%%390C°0 #xxL91C0 #x%x7961°0 #%x9091°0 #xxxSCST0 #xx¥V8YC0 #%xx185C0 #xxE¥ST0 #xxLV61°0 Xa§

(0000°0) (00000) (0000°0) (0000°0) (0000°0) (0000°0) (00000) (0000°0) (0000°0) (00000) . ¢ o5y,
#%%7000°0- #%%x£000°0- #%%7000°0- #%x17000°0~ #%%5000°0-  %xx7000°0- #%x17000°0- #%%7000°0- #%x17000°0- #%%x9000°0-

(2000°0) (2000°0) (2000°0) (2000°0) (2000°0) (2000°0) (2000°0) (2000°0) (2000°0) (2000°0) o8y
##40L£0°0  #x49S€0°0  #x%09€0°0  #xxI8€0°0  ssxlLP00  ##xSTHO0  ##xl0P00  5%xL6S0°0  sxxLEV00  #%x6950°0

(6000°0) (6000°0) (0100°0) (#100°0) (6100°0) (0100°0) (0100°0) (1100°0) (L100°0) (9200°0) onpo
#2xL09L°0 2xxE£88L°0 #2x1C€8°0 #%x5008°0 #xx1CS9°0 #2x90178°0 2xxL9L8°0 #%2x95€6°0 #%x8056°0 #xxEV9L°0 Areniay,

(8000°0) (8000°0) (8000°0) (6000°0) (2100°0) (8000°0) (8000°0) (8000°0) (0100°0) (9100°0) ‘onpa
#%%x850€°0 %%xxL11€°0 #%xx8LCE°0 #%xxV0€E0 #xx951€°0 #%xx0CLE0 *%%06€8€°0 #xx8C11°0 #%x7091°0 #xx59€Y°0 ‘puodes

(8000°0) (2000°0) (£000°0) (8000°0) (60000) (8000°0) (2000°0) (£000°0) (6000°0) (11000) 05 ¢
#3480ST°0  #xxLLSTO  #x2£99T°0  #x%9961°0  #xx09€T°0  ##xTE8I'0  ##x9€61°0  ##xLTITO0  ##xPT8CT0  ##x60£€°0 *

€102 0102 S002 9661 9861 €102 0102 S002 9661 9861

232

S[0.)U0) [EUORIPPE PIM (p) UODEBIYIIAS

PUBLIC SECTOR

ECONOMICS

42(2) 215-242 (2018)

MARIA MANUEL CAMPOS, HUGO REIS:

RETURNS TO SCHOOLING

() uoneayads surpseyq

IN THE PORTUGUESE ECONOMY: A REASSESSMENT

S70 — Suoissa.i3al a3vy

p anav,



The premium for tertiary education increased markedly in the first half of the 233
1990s — especially in the case of women — and then remained stable up to 2009,
when there is a minor decline in its magnitude. Evidence from regressions focus-
ing specifically on university-educated individuals aged between 25 and 45 sug-
gests that the younger workers benefit from lower returns to schooling and have
experienced a slightly larger drop in returns than the overall sample (figure 11).

SOINONODH
AYOLDES DI'1dnd

Finally, it is worth highlighting the sharp decline in the premium associated with
completing the 9 grade. In the late 1980s, it was very close to the relative wage
gain enjoyed by individuals holding a university degree (in the case of women it
was in fact higher). Since then, our estimates suggest a decline and the magnitude
estimated on the basis of 2013 data corresponds to approximately half the figure
obtained with the 1986 QP wave. This evolution is in line with the pattern typi-
cally found for advanced economies (Montenegro and Patrinos, 2014).

(81020) tre-siz (D) v

The drop in returns to the 9" grade has been accompanied by an increase in the
share of employees reporting it as the highest level completed (and a sharp decline
in those holding less than the 9" grade). This evolution, plotted in figure 12, may
be related to the fact that compulsory schooling was extended to the 9" grade in
1986. The measure applied only to individuals born as of 1980, which would be
showing up in QP data as of 1996.
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Ficure 11
Returns to tertiary education in the post-2009 period for younger cohorts (per cent)
-
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—e— Whole sample —— Aged25 — — Aged30 Aged35 — — Aged40 ------ Aged 45

Note: The chart depicts the relative wage increment from obtaining a university degree vis-d-vis
completing only secondary education. Figures are obtained pooling data for both men and women.

Source: Authors’ calculations based on Quadros de Pessoal.



Returns to completing the 9" grade vs. share of individuals with the 9" grade

FIGURE 12
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FiGure 13
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235

PUBLIC SECTOR
ECONOMICS
42(2) 215-242 (2018)

MARIA MANUEL CAMPOS, HUGO REIS:
RETURNS TO SCHOOLING IN THE PORTUGUESE ECONOMY: A REASSESSMENT

"TeOSSdd P SOIPEN() UO PaSPQG SUOYDINIDD  SAOYINY 1dIINOS

100°0> sxexe 100> 55 00>
“SaSayuADd Ul SA0LLD PADPUDIS "UDUOM PUD U 10f DIDP Suijood () uorynoifidads Suisn suo1ssaidal y) wodf pauiiqo sjuaidiffoo) :SajoN

S08Y061  SO8KO61  SOSKO6I  PEITHOT  vEITHOT — vEITPOT — STIIS6L  8TIIS6I  STIISGI  TELYOWI  TELYOVI  TELVOPI  SIT066 12066 12066 N

(s8000)  (0€000)  (810000)  (6£00°0)  (8Z00°0)  (910000)  (9L0000)  (#€000)  (1200°0)  (1L0000)  ($€0000)  (81000)  (L9000)  (¥€0000)  (6£00°0) \dooson]
wkskLOTV T 589011 5aek8LS907  wsex€IST T aeasOPP0 1= 5459TT90"  swsex816T 1 sesesbO91 1" 5xxS968°0" 54889V 1= sesesVT8E 1™ wses0STT I~ sesxLOLL' 1™ #esex81TL T 42279681~

000000 (000000 (00000)  (00000)  (00000)  (00000) (000000  (00000)  (00000)  (000000)  (00000)  (00000)  (00000)  (00000)  (00000) ‘pabs
#xx1000°0  #5x1000°0" #0000~ #xx0000'0" %0000~ %xxC000°0~  sxx10000~ #%xC000°0~ #xxC000°0~ #xx10000  #xxC000°0~ #%x£000°0~ #%x00000  #%x0000'0  #xx10000~ AInuaJ,

(20000)  (10000)  (10000)  (2000'0)  (1000'0)  (1000°0) ~ (2000'0)  (10000)  (10000)  (€000'0) ~ (10000) ~ (10000)  (€0000)  (10000)  (€O00D) o
w6000 55599100 ##49€10°0  4xxCCI00  #44EL10°0 54491100 5xxIT10°0 5448100 #x4CEI00  wsalP00'0  sxSPI00  sxxCIT00  %5x9L00°0  #%xC900°0  %x%L900°0

(€00000) (100000 (10000)  (£0000)  (100000)  (1000°0)  (€0000)  (20000)  (10000)  (£00000)  (Z000'0)  (10000)  (+0000)  (20000)  (2000°0) ('3op)
2451600 44 €0P00  #44SSTO0  wsbPSO0  4xxlOV00  4446LT0°0  s446VL00 54466900  454STS00 44481800 444PE800  444L6900 54411800  4x489L0°0  4#+€S90°0  OZIS W]

(210000~ (900000 (#0000)  (21000)  (900000)  (+00000)  (21000)  (90000)  (S0000)  (¥10000)  (L00000)  (S0000)  (S100°0)  (80000)  (800070) (I=R[EW)
wkk0SVE0 s 8IVT0  was8VTI0  4seklTEC0  wxSIVT0  ssesbOTI0 s [IPE0  5x0SSTO  seaeskLIST0  wseaPSTE0  5ssOLSTO  5xl691°0 5568170  #xx1861°0  xxx0191°0 Xo8§

(00000 (00000)  (00000)  (0000'0)  (00000) ~ (00000) (00000}~ (00000) (00000}  (0000'0) (00000} (00000}  (00000)  (00000) (OO0 . p g
#4£90000-  44570000"  #4%10000" 45450000 #£+€000'0-  ##£10000-  44%50000"  #44£000°0"  #442000°0"  #549000'0~ 44570000 44%C0000"  %%80000" 90000~ 490000~

(00000 (20000)  (10000)  (#0000)  (c0000)  (10000)  (#000°0)  (c000°0)  (1000°0)  (#000°0)  (2000°0)  (1000°0)  (+000°0)  (2000°0)  (2000°0) o8y
#%%C890°0  #%x99€0°0  #xx0E10°0 #8500  #xxEVE0'0  sxxIPI00  5xxELSO0  sxxlPE00  ssaPLI00  #x9790°0 s ILE00  5xx1TC00  #4x60L0°0  #xx80S0°0  #xx66¥0°0

(61000) (010000 (#10000)  (81000)  (11000)  (910000)  (810000)  (€£1000)  (0Z00'0)  (+z000) (120000  (8€000)  (S€000)  (620000)  ($S00°0) onpa
k€050 T #4x0088°0  #xxC0SE'0  #xx9L90°T 54480160  #xs0VOV'0  5xxTO0T'T  54xLE86'0  #x%9009°0  #xxT80L'T 54590701  sx41€€9°0  #xx£998°0 s IEV80  sxexELYS0 Arenidg,

(810000 (800000 (50000)  (81000)  (800000)  (500000) (L1000}  (60000)  (£00000)  (120000)  (z100°0)  (1100°0)  (LZ00'0)  (0T00°0)  (L100°0) onpa
#5xS80C°0  #sx8IPE0  wxx0CST'0  4xxCSES0D  #5a8PSE0  #5xSEIT0 5206950  5xxC90E0  #xxSSOI'0  #xxTOI90  sxexlOVV0  5seaP9ET0  54x998S°0  sxexTIEV'0  #xx879T0 puodsg

(81000) (L0000  (#00000)  (£100°0)  (L0000)  (+000'0)  (91000)  (80000)  (9000°0)  (610000)  (110000)  (60000)  (2Z000)  ($10000)  (£100°0) opeis .6
wksVEST0  #xx€S91°0 x4 €180°0  4xx08ST0  ssxlPL1'0  #xxC980°0  %xx198T°0  ssxb061°0 4496600 s [SLED  #459€9T0  #xx6SE1'0 460V’ 0 #5x61TE0 52456610

06d 0sd 01d 06d 0sd 01d 06d 0sd 01d 06d 0sd 01d 06d 0sd 01d

€107 0107 S00T 9661 9861

SUO1SS2432Y] 2]1JUDN() — SUOISSDAS2.4 23D

G aA1av],



236

(8102) tre-s1z (D) T
SOINONODH
AOLOAS OI'1dand

ISIFY ODNH ‘SOJAVD TANNVIN VIIVIN

INHASSHSSVHY V AWONODT dSHNONLAOd HHL NI ONI'TOOHDS OL SNANLHY

However, even older individuals who were still attending school in 1986 may
have anticipated that the market would start valuing completion of the 9* grade
and decided to study longer — either to complete just the 9 grade or further levels
to obtain a differentiation factor. This would result in a decline in the share of
individuals with less than the 9" grade even before the first cohorts affected by the
legal change joined the labor force. Although it is not possible to establish a causal
link between this decline and the drop in returns to the 9" grade, ceteris paribus,
an expansion in the pool of workers who have completed the latter level would in
principle result in such an evolution. This suggests that the drop in the premium
for completing the 9" grade was supply-driven. Additionally, this evolution may
have been reinforced by selection effects. In particular, it is arguable that the indi-
viduals who drop out after completing the 9" grade in the recent period differ from
those who did it some years or decades ago, in terms of characteristics that may
result in lower returns to schooling (for example, younger 9* grade drop-outs may
be expected to have, on average, poorer innate ability endowments, or less favora-
ble family backgrounds).

Evidence obtained from QR estimates of specification (5), presented in figure 13
and in greater detail in table 5, shows that, for women, the relative premium from
completing tertiary education increases along the wage distribution. In the case of
male employees, such evidence holds only below the 9" decile. Figure 13 also
suggests that the rise in the relative return to university degrees occurred through-
out the wage distribution, but it is more noticeable at the upper quantiles and in the
case of women. Regarding the already mentioned drop in the magnitude of returns
as of 2009, it appears to result from developments at the lower tail of the condi-
tional distribution. Finally, regarding the premia estimated for completing second-
ary education and the 9" grade, their average evolutions are driven by results in
the upper quantiles, as below the median of the wage distribution they have
remained broadly constant.

6 DISCUSSION AND CONCLUDING REMARKS

This paper sheds light on the recent evolution of private returns to schooling in the
Portuguese economy. The returns increased in the late 1980s and the 1990s, espe-
cially as regards tertiary education. This occurred in parallel with an expansion of
the pool of workers holding university degrees, suggesting it was surpassed by a
rise in the demand for skilled labor. During the late 1990s and early 2000s, returns
remained relatively constant, largely reflecting the stabilization of the wage pre-
mium for tertiary education. In the post-2009 period, however, our results point to
a minor decrease in the magnitude of the returns, in the case of both tertiary and
secondary education.

In spite of these changes along the 1986-2013 period, the overall picture does not
change: the returns to schooling are found to be higher in the case of women and
to increase along the wage distribution and with educational attainment: formal
education appears to be more valued for women and highly paid and highly skilled



jobs. Several factors may be put forward as possible explanations for the evolu- 23 7
tion of returns to schooling just described.

The phenomenon of over-education could be one of the drivers: over-education,
measured as a non-negligible share of highly-educated workers in blue-collar
occupations, results in their placement in the bottom quantiles of the wage distri-
bution. This translates into low returns to schooling for these individuals and
increases dispersion within the same educational level, thus contributing to
explain the pattern of increasing returns along the distribution.
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The effects of over-education may be a reflection of qualitative aspects of school-
ing: while the estimation of returns only takes into account the quantity of educa-
tional attainment, it disregards factors such as school quality or the different valu-
ation attributed to different areas of study. Attending poor quality schools or
investing in a field of study that receives low valuation in the labor market would,
in principle, result in low-paid jobs and in positions requiring low skills.

We cannot rule out the possibility that the developments described are affected by
the fact that individual differences in ability (or other unobserved attributes) are
not being controlled for. In particular, it is expectable that differences in individu-
al ability play a bigger role in explaining the dispersion in returns among more
skilled workers. For low educated individuals, by contrast, the differences should
be relatively smaller. Not controlling for these differences would result in an over-
estimation of returns to schooling in the upper quantiles of the distribution and
reinforce the effects of over-education and low school quality.
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In spite of focusing only on the private returns to education, our results unveil
important messages for individuals and policymakers alike: in Portugal, education
remains a profitable investment for individual agents and policymakers must take
this into account when designing policies and incentive schemes.
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The returns are highest for tertiary education and it is likely that individuals will
continue to invest in education and, in particular, in university degrees. Compul-
sory schooling has recently been extended to 12 years, encompassing secondary
education. This may also provide incentives for individuals that would otherwise
leave school to go further and complete a tertiary educational level to differentiate
themselves from the holders of secondary schooling. These factors would in prin-
ciple result in the expansion of the student population in the next decades but are
likely to be counteracted by demographic trends.

Against a background of tight budgetary constraints, the challenge for policymak-
ers is to ensure the quality of the public school system while providing low-in-
come households the conditions to access tertiary level education. Moreover, this
cannot be done at the expense of low quality preschool or elementary education,
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as investments in lower schooling levels increase the returns to subsequent ones’.
These tensions may require a reshuffling in terms of the funding sources of public
expenditure on education policy. A common suggestion is to increase the share of
costs supported by the individuals in tertiary education. This line of reasoning is
based on the idea that social returns to schooling are relatively lower for tertiary
levels, whereas private returns are high — a piece of evidence supported by our
empirical findings. Examples of measures aimed at increasing individual partici-
pation in financing include mere increases in tuition or the recently higher educa-
tion reform in the UK encompassing the setting-up of a loan scheme that is
contingent on graduates’ future earnings. Resorting to this sort of measures may
create additional leeway to reinforce support to low-income households.

Disclosure statement
No potential conflict of interest was reported by the authors.

3 Refer to Heckman and Cunha (2007).
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DETAILS ON THE EMPIRICAL DISTRIBUTION OF THE LOGARITHM OF
HOURLY WAGES

FiGure Al
Distribution of real wages in 1986 and 2013

(A) Male (B) Female
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Density (%)
Density (%)

Log real wage (Eur per hour) Log real wage (Eur per hour)
——1986 ——2013

Source: Authors’ calculations based on Quadros de Pessoal.
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FiGURE A2
Real wage dispersion

(A) Q90 vs. Q10 (B) Q50 vs. Q10 (C) Q90 vs. Q50
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——Women — —Men  ----- Total

Note: Charts depict the difference in the logarithm of real hourly wages at different points of
the distribution.

Source: Authors’ calculations based on Quadros de Pessoal.



Female workers

Real wage dispersion by educational attainment
(A) Q90 vs. Q10
Male workers

FIGURE A3
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