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SUMMARY 

The development of mass higher education in Portugal has been associated with a transformation of the structure of its 

higher education system. One of the most important recent changes has been the reduction in the average duration of 

undergraduate degrees and the rise of postgraduate qualifications (master-level degrees in particular) following the 

implementation of the Bologna Process in 2006. According to DGEEC, in 2012 approximately 32% of the new degree 

holders got a Master degree, compared with 6% in 2006. This trend fostered an upgrading of the Portuguese labour force 

skills, with the share of graduates in the labour market with a Master degree being close to 6% in 2012. At the same time, 

recent years have witnessed a significant reduction in average higher education returns but also growing heterogeneity 

with stable (and relatively high) returns at the top of graduates’ wage distribution, especially between recently graduated 

workers (Alves et al., 2010; Figueiredo et al., 2013).  In this paper we analyse the role played by postgraduate education 

in these trends considering a sample of recently graduate workers (less than 10 years of experience) between 2006 and 

2012 using Quadros de Pessoal dataset. In contrast with the falling returns to graduates, we find evidence of stable and 

even increasing returns for postgraduates across the entire wage distribution. 

In order to assess the importance of the different supply and demand determinants of these premiums, we computed 

several decompositions based on Dinardo et al. (1996), Firpo et al. (2009) and Ñopo (2008). Each decomposition has a 

relative advantage that will be further discussed. Our main contribution in this point is to consider the possibility of 

support group issues in graduate’s and postgraduate’s decomposition. Generally, decomposition exercises assume an 

overlapping support which implies that no single value of the controls can uniquely identify the membership into one of 

the groups considered in the decomposition (Fortin et al., 2010). While in some cases the relaxation of this assumption 

might not have significant consequences, we show in this paper that it is critical when comparing graduate’s and 

postgraduate’s returns, especially when controlling for occupation. In fact, introducing the occupational category in the 

matching procedure leads to a fall from, approximately, 48% to 5% on the percentage of graduates in the support group. 

To account for this problem, we follow the procedure proposed by Ñopo (2008), and introduce a control for an occupation 

in a given industry. This author proposes a non-parametric method that divides the gap into 4 distinct components: a 

composition and a wage structure component similar to a standard decomposition but computed over the common support 

of the distribution of observables, while the other 2 components account for the differences in the support group. This 

method also departs from Dinardo et al. (2008) in another way since Ñopo (2008) uses matching on characteristics instead 

of a propensity score approach. The principle lying being this method is that not all the graduates are comparable to post-

graduates, especially because of occupational allocation. Our results seem to suggest that postgraduate education in 

Portugal has rapidly become an indispensable instrument to get workers (and young workers in particular) assigned to a 

relatively low number of higher-paying occupations. In fact, even in those occupations there is a considerable premium 

attributed to postgraduates.  

 We then go on to look more carefully at the mechanisms underneath these trends by distinguishing employment 

upgrading from skill composition effects and by looking more specifically at displacement effects, namely by comparing 

postgraduates with first cycle graduates by focusing on the industrial change during the period considered using shift-

share decomposition (Berman et al., 1994). This methodology allows us to decompose the absolute percentage point 

increase in the share of Portuguese individuals at work who have a post-graduate degree (in the total of workers with a 

diploma) into 3 main components: one that accounts for the changes in the skill intensity within jobs (assuming that the 

overall representation of those same jobs in the economy remains constant over time); and other 2 components that 

account for the portion of the overall upskilling due to changes in the weight of given sectors and due to changes in the 

weight of given occupations in total employment with the skill intensity levels within jobs fixed. We show that, despite 

growing demand for graduate and postgraduate skills, skill composition and displacement effects are particularly 

important within the Portuguese labour market. 

The development of mass higher education in Portugal has been associated with a transformation of the structure of its 

higher education system. One of the most important recent changes has been the reduction in the average duration of 

undergraduate degrees and the rise of postgraduate qualifications (master-level degrees in particular) following the 

implementation of the Bologna Process in 2006. According to DGEEC, in 2012 approximately 32% of the new degree 

holders got a Master degree, compared with 6% in 2006. This trend fostered an upgrading of the Portuguese labour force 

skills, with the share of graduates in the labour market with a Master degree being close to 6% in 2012. At the same time, 

recent years have witnessed a significant reduction in average higher education returns but also growing heterogeneity 

with stable (and relatively high) returns at the top of graduates’ wage distribution, especially between recently graduated 
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workers (Alves et al., 2010; Figueiredo et al., 2013).  In this paper we analyse the role played by postgraduate education 

in these trends considering a sample of recently graduate workers (less than 10 years of experience) between 2006 and 

2012 using Quadros de Pessoal dataset. In contrast with the falling returns to graduates, we find evidence of stable and 

even increasing returns for postgraduates across the entire wage distribution. 

In order to assess the importance of the different supply and demand determinants of these premiums, we computed 

several decompositions based on Dinardo et al. (1996), Firpo et al. (2009) and Ñopo (2008). Each decomposition has a 

relative advantage that will be further discussed. Our main contribution in this point is to consider the possibility of 

support group issues in graduate’s and postgraduate’s decomposition. Generally, decomposition exercises assume an 

overlapping support which implies that no single value of the controls can uniquely identify the membership into one of 

the groups considered in the decomposition (Fortin et al., 2010). While in some cases the relaxation of this assumption 

might not have significant consequences, we show in this paper that it is critical when comparing graduate’s and 

postgraduate’s returns, especially when controlling for occupation. In fact, introducing the occupational category in the 

matching procedure leads to a fall from, approximately, 48% to 5% on the percentage of graduates in the support group. 

To account for this problem, we follow the procedure proposed by Ñopo (2008), and introduce a control for an occupation 

in a given industry. This author proposes a non-parametric method that divides the gap into 4 distinct components: a 

composition and a wage structure component similar to a standard decomposition but computed over the common support 

of the distribution of observables, while the other 2 components account for the differences in the support group. This 

method also departs from Dinardo et al. (2008) in another way since Ñopo (2008) uses matching on characteristics instead 

of a propensity score approach. The principle lying being this method is that not all the graduates are comparable to post-

graduates, especially because of occupational allocation. Our results seem to suggest that postgraduate education in 

Portugal has rapidly become an indispensable instrument to get workers (and young workers in particular) assigned to a 

relatively low number of higher-paying occupations. In fact, even in those occupations there is a considerable premium 

attributed to postgraduates.  

 We then go on to look more carefully at the mechanisms underneath these trends by distinguishing employment 

upgrading from skill composition effects and by looking more specifically at displacement effects, namely by comparing 

postgraduates with first cycle graduates by focusing on the industrial change during the period considered using shift-

share decomposition (Berman et al., 1994). This methodology allows us to decompose the absolute percentage point 

increase in the share of Portuguese individuals at work who have a post-graduate degree (in the total of workers with a 

diploma) into 3 main components: one that accounts for the changes in the skill intensity within jobs (assuming that the 

overall representation of those same jobs in the economy remains constant over time); and other 2 components that 

account for the portion of the overall upskilling due to changes in the weight of given sectors and due to changes in the 

weight of given occupations in total employment with the skill intensity levels within jobs fixed. We show that, despite 

growing demand for graduate and postgraduate skills, skill composition and displacement effects are particularly 

important within the Portuguese labour market. 

 

 

Methodology: 

 

The challenge of our paper is to describe the evolution of the (post) graduates wage premium and their dispersion, and to 

shed some light on to the main factors behind them. We propose to do so by following a cross-section estimation approach 

for each year (from 2006 to 2012) with a simple set of controls, following Cardoso (2007) and Figueiredo et al. (2013), 

and then using different types of decomposition methods that account for the differences in different points of the 

distribution, as Fortin et al. (2009), and for possibility of support group problems, such as Ñopo (2008). Despite our rich 

dataset allowed a panel data approach, we argue that it could originate seriously misleading estimates for the higher 

education returns of the different workers. This problem arises from the fact that panel data estimation (either fixed effects 

or first difference) needs some variation on the controls in order to capture their marginal effect. Hence, this type of 

estimation would only compute the return of higher education for those workers that had a labour market experience 

before graduating, which is clearly a small non-representative subset of the graduates on the Portuguese labour market. 

As Teixeira et al. (2008) note, in 2004 only 20% of the Portuguese higher education students relied on earnings from 

work as a source of income. This percentage would be even lower if we consider only those with an employee status and 

with earnings above the minimum wage (approximately 3% of our final sample). Hence, we argue that a panel data 

approach would be misleading.  
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Moreover, we argue that not all cross-sectional approaches fit this type of economic problem. In this paper, we stand for 

a simpler cross-sectional approach avoiding to empty the higher education premiums from other determinants of the 

returns highly correlated with higher education attainment (or, more specifically, with post-graduate attainment) and 

earnings as, for instance, the occupational category within a given industry. With this approach we are following Perracchi 

(2006) and others, arguing that this consists in a descriptive measure of graduates and postgraduate’s relative benefits 

over otherwise similar individuals (with the same observable characteristics considered) but only with completed high 

school education. These measures can also be seen (as some of us argued in Figueiredo et al., 2013) as the average price 

attributed to tertiary education at a particular point in time.  Thus, we consider a simple set of controls (potential years of 

experience, squared potential years of experience and compensation control) in the estimation procedure, that will latter 

on be decomposed based on more complex decomposition methods. To do this we consider 3 different groups of workers 

(workers with completed high school education, graduates and post-graduates) and decompose the difference in the log 

of wages considering different combinations of these groups.   

In the second part of the paper we decompose the difference on the log wages of high school educated workers and 

graduates and also the difference between the first group and post-graduates using Dinardo et al. (1996) reweighting 

method of aggregate decomposition and Firpo et al. (2009) method of detailed decomposition. These methods rely on a 

partial equilibrium approach while assuming an overlapping support, and allow us to evaluate the importance of the 

controls considered in different points of the wage distribution. As a base case, we decided to use Dinardo et al. (1996) 

method for the aggregate decomposition because of its simplicity and efficiency, as shown for instance by Hirano et al 

(2003).  However, as Fortin et al. (2010) point out, undesirable properties may emerge with this method for 2 main 

reasons: the use of small sample and the lack of common support. While in our case the first problem doesn’t apply, we 

will argue below that the second one is only an issue if one considers the decomposition between the groups of graduates 

and postgraduates. This method consists in generating a counterfactual distribution by estimating the predicted value of 

being in each group with a propensity score approach (by the means of a binary dependent model), and using them as 

weights in computing a weighted kernel density function. Since Dinardo et al. (1996) method is not straightforwardly 

extended to the detailed decomposition, we follow the detailed decomposition proposed by Firpo et al. (2009) that has 

the advantage of being more easily interpretable and path independent, i.e. the result of the decomposition doesn’t depend 

on the order in which the different elements are computed, which is not the case of other widely used decompositions as, 

for instance, Dinardo et al. (1996). However, one shall note that the path independency is only a problem when 

considering detailed decomposition. Firpo et al. (2009) method consists in first estimating the quantiles (𝑄𝜏), then 

estimating the density function ( 𝑓𝑌(𝑄𝜏)) at those points of the distribution using Kernel methods, plugging these estimates 

into the following recentered influence function (RIF): 

      

 

𝑅𝐼𝐹(𝑦; 𝑄𝜏) = 𝑄𝜏 +
𝜏−𝐼{𝑦≤𝑄𝜏}

𝑓𝑌(𝑄𝜏)
, 

 

where Y is the dependent variable and I is an indicator variable for whether Y is smaller or equal to the quantile 𝑄𝜏 , and 

finally estimating a regression with the RIF as dependent variable (Fortin et al., 2010). Hence, the contribution of each 

control in different parts of the distribution can be detailed in the same manner as the typical Oaxaca mean. 

In these exercises we consider several further controls (apart from potential years of experience and compensation control) 

but we left the occupations out of these decompositions because they would originate a problem on the counterfactual 

due to support group issues (see for instance Ñopo, 2008). Including a control for occupation in this decomposition would 

imply a construction of a counterfactual of either high school educated workers with the same occupations than 

(post)graduates, which basically implies considering that non graduate workers have the skills to perform graduate jobs, 

or (post) graduate’s workers with the same occupations than high school educated workers. While the first scenario is not 

very reasonable, we argue that the second one would be more appropriate for overeducation analysis. By reductio ad 

absurdum, imagine for instance how biased would be a decomposition based on comparing 2 workers with the same 

observed characteristics, one with only completed high school education and the other that is graduated in physicist, but 

both within the same occupation. Thus, we decided to leave the occupational category out of the set of controls, being 

aware that this effect will be on the wage structure component. In turn, the occupational structure might have a crucial 

role on the difference of returns between graduates and postgraduates. For instance, a higher return for a post-graduate 

may result from a higher (lower) propensity to be allocated in some of the (worst) best-paying occupations within 

industries. Also in this case there might be a support group problem, if there are occupations in a given industry that are 
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only performed by one of these groups. This issue becomes even more critical if there is an under-representation of one 

group, which is clearly the case of the postgraduate’s group. Hence, to account for this problem we follow the procedure 

proposed by Ñopo (2008), and introduce a control for an occupation in a given industry. This author proposes a non-

parametric method that divides the gap into 4 distinct components: a composition and a wage structure component similar 

to a standard decomposition but computed over the common support of the distribution of observables, while the other 2 

components account for the differences in the support group. This method also departs from Dinardo et al. (2008) in 

another way since Ñopo (2008) uses matching on characteristics instead of a propensity score approach. The principle 

lying being this method is that not all the graduates are comparable to post-graduates, especially because of occupational 

allocation. Ñopo (2008) notes that not taking this into account might overestimate the wage structure component. 

We close our analysis by precisely looking more deeply to the demand-side and focusing on the industrial change during 

the period considered using shift-share decomposition (Berman et al., 1994). This methodology allows us to decompose 

the absolute percentage point increase in the share of Portuguese individuals at work who have a post-graduate degree (in 

the total of workers with a diploma) into 3 main components: one that accounts for the changes in the skill intensity within 

jobs (assuming that the overall representation of those same jobs in the economy remains constant over time); and other 

2 components that account for the portion of the overall upskilling due to changes in the weight of given sectors and due 

to changes in the weight of given occupations in total employment with the skill intensity levels within jobs fixed. 

 

 

Preliminary findings: 

 

 

 

We estimate the broad returns to higher education using a cross-sectional OLS approach and considering a Mincerian 

wage equation with the following specification: 

 

 

𝑙𝑛(𝑊) =  𝛼0 + 𝜌. 𝑔𝑟𝑎𝑑 + 𝜎. 𝑝𝑠𝑡𝑔𝑟𝑎𝑑 + 𝛽0. 𝑒𝑥𝑝 + 𝛽1. 𝑒𝑥𝑝2 + 𝛽2. 𝑐𝑡𝑟𝑒𝑚 + 𝜀 

 

 

where W measures the deflated hourly wages,  𝜌  and 𝜎 are our variables of interest and consist in dummy variables that 

assume the value 1 depending on the completion of, respectively, a graduate or a post-graduate degree (where the base 

category is completed high school education), exp refers to the potential years of experience, ctrem corresponds to a 

dummy variable that takes the value 1 if the worker has a full-time schedule with full payment, and 1 otherwise, and 𝜀 

corresponds to the unobserved component. Hence, the coefficient ρ (σ) measures the average percentual increase in real 

wages due to the attainment of a graduate degree (postgraduate) degree. We assume that 𝐸(𝜀|𝑢, 𝑒𝑥𝑝, 𝑐𝑡𝑟𝑒𝑚) = 0 to 

ensure the consistency of the estimates. 

Breaking the analysis into different cohorts of experience, we considered 2 mutually exclusive groups: one with workers 

with less than 10 years of potential experience and another one of workers with 10 to 20 years of potential experience. 

With this separation our intention is to capture the cleavage on the returns between relatively recent graduates (in general 

terms) and graduates already established in the labour market. From now on, the main focus of this paper will be the 

group of graduates with less than 10 years of potential experience. The results can be seen in Figure 1 below. 

As we can see, the analysis with different cohorts yields similar patterns (apart from the fact that post-graduates with 10 

to 20 years of experience do not recover the 2006’s premium level) but being reproduced at different levels. The results 

can more easily be seen in Fig. 1 below, with the coefficients converted to actual returns. For the group of graduates with 

10 to 20 years of experience both the average returns to graduate and postgraduate education were way above the average 

returns of the workers with the same educational level, but with less than 10 years of experience. In fact, this difference 

in the levels of returns is such that the average return to postgraduates with less than 10 years of experience was, in 2012, 

only 7 p.p. higher than the return to graduates with 10 to 20 years of experience. This results seem to suggest that there 

are important intergenerational differences in terms of the returns, which might be seen as a highly degree of segmentation 
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in terms of experience on the Portuguese labour market1. Another result that stands out is the considerable gap between 

graduate and postgraduate average returns of the group with less experience. In 2012 this gap was of, approximately, 35 

p.p. with an average return to graduate education of less than 60%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 1] 

 

To assess the evolution of the dispersion we estimated the wage distribution using a Quantile Regression with the same 

set of controls considered above. With this method, the dataset is reweighted in order to pay more attention to specific 

parts of the wage distribution, which enables the estimate of the returns of the most and least successful graduates in terms 

of total monthly wages. The results of this regression are plotted in Fig. 2 below. Several insights can be taken out of 

these graphs. Firstly, these results show that there are 2 completely different dynamics for the graduate and postgraduate 

returns: in all the points of the distribution considered, the graduate’s returns were consistently decreasing whereas the 

postgraduate’s returns were almost always increasing with an apparent stagnation on the top part of the distribution (75th 

and 90th quantiles). Moreover, there were also 2 different patterns in terms of dispersion of the returns. Concretely, the 

decrease in graduates returns lead to an increasing dispersion in returns among workers in this group, especially below 

the median as argued above. In turn, the dispersion of postgraduate’s return kept relatively unchanged on the bottom and 

it even decreased on the top of the distribution, giving some evidence of clustering of returns. Finally, these results suggest 

that the graduate’s return at the bottom of the wage distribution were in 2012 at a relatively low level, being approximately 

20%. The situation becomes even sharper for graduates when one notices that the 25% least successful (in terms of 

monthly wages) postgraduates have higher returns than the most successful graduates, with the same observed 

characteristics considered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

      [Figure 2] 

 

                                                           
1 While the magnitude of the results suggests that case, one shall also note that this difference also arises from the 

different paths of the wages along the lifetime of the different workers. For instance, if the returns to experience are 

convex and strictly increasing, and different among non-graduate and graduate workers, one shall expect that, ceteris 

paribus, the returns to education will be higher for the graduate group. 
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|Decomposing the returns | 

 

To explore the importance of the determinants of the premiums we followed several decomposition procedures. The full 

set of possible combinations of the 3 groups of workers (higher education completed, graduates and postgraduates) were 

analysed considering additional controls relative to the prior analysis. The choice of the controls attended to the specificity 

of the groups being analysed (see discussion above). Hence, when decomposing the graduates or postgraduates compared 

to workers with completed high school level we opted to introduce control dummies for gender and part-time workers; 

categorical variables for the location, the 2-digit industry according to ISIC rev.3 classification, the number of employees, 

the legal nature and the public participation of the firm. As discussed above, we left out of this analysis the occupation 

because the clustering of non-graduate and graduate (in general terms) workers in occupations is very different, which 

would render the counterfactual uninterpretable.  

We started this analysis by confronting the non-graduate’s group of workers with both the graduate and postgraduate’s 

groups separately and computing an aggregate decomposition, in this case DiNardo et al. (1996). As previously 

mentioned, this method consists in constructing a weighted counterfactual based on a propensity score approach. Fortin 

et al. (2010) suggest that the wage structure effect can be interpreted as a treatment effect. Table 1 illustrates the results 

of each exercise. 

 

 

Table 1: DiNardo et al. (1996) decomposition considering non-graduates (with completed high school education) and 

graduates (on the top) and post-graduates (on the bottom) for  years 2006 and 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In terms of magnitude and evolution of the returns these results are qualitatively similar to the ones obtained in the 

regression analysis. In concrete, the unadjusted change between non-graduates and graduates was lower than the one for 

postgraduates, and decreased considerably between 2006 and 2012 while the dispersion of the returns increased. In turn, 

postgraduate’s returns remained relatively stable at the middle of the wage distribution, and increased at the bottom. The 

most notable distinction is the fall of the returns on the top of postgraduate’s distribution. But the main contribution of 

these results is precisely to show that almost the entire wage gap between non-graduates and (post)graduates is due to 

changes in the wage structure. Hence, differences in the distribution of the controls considered, as for instance the higher 

percentage of female workers in one group, or the distinct allocation of workers from different groups towards the 

different industries or towards firms with different sizes, do not account for a significate part of the gap. Since we control 

for some important characteristics of the firms, as their size, location, industry of activity or ownership type, and of the 

workers, such as experience or gender, and we remain with almost the full gap unexplained by differences in this 

attributes, then which factors can be fundamentally linked to this difference on the returns? A simple matching exercise 

might give some insights about the importance of the allocation to different occupations (see Table 2 below). According 

to our own computations, if one tries to construct a match between non-graduate and graduate workers for the year 2012 

considering all the previous controls but not take into account the detailed occupation, then it is possible to construct a 

90th 50th 10th 90th 50th 10th

Unadjusted 

change:
0.6978 0.6072 0.3888 0.5588 0.5505 0.2210

Toal wage-

structure 

effect

0.7232 0.6200 0.3902 0.5425 0.5559 0.2304

90th 50th 10th 90th 50th 10th

Unadjusted 

change:
0.8331 0.6646 0.3001 0.7121 0.6611 0.3975

Toal wage-

structure 

effect

0.8311 0.6450 0.2729 0.6423 0.6567 0.4060

2012

Source: Own computations

Non-graduates vs Postgraduates

2006 2012

Non-graduates vs Graduates

2006
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matched pair for great part of the sample (approximately 60% for graduates and 50% for postgraduates). In turn, by simply 

introducing the occupation to the match procedure the sample matched falls drastically (to 16% for graduates and to 10% 

for postgraduates). In fact, in the case of postgraduates only 1.6% of the non-graduates in the sample are matched with 

10.2% of the postgraduates in the sample. This result seems to suggest that the allocation to different occupations plays a 

crucial role in the materialization of the returns to higher education studies. 

 

Table 2: Percentage of matched workers by group for the year 2012 considering as controls exper, ctrem, gender, loca1, 

pt, owner_short, sizeEU before (left column) and after (right column) introducing detailed occupation on the matching 

procedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Despite the compositional differences among groups seem not to be, in average, significate, this does not imply that in 

some part of the distribution that continues to be the case. Moreover, the non-significate compositional effect in aggregate 

terms might result from opposite and significant compositional effects if different controls. Hence, to account for this 

possibilities we also conducted Firpo et al. (2009) detailed decomposition for the same groups also for the years 2006 and 

2012. The results obtained with this method confirm that compositional effects are not significate in most part of the 

distribution. We argue that these results reinforce the importance of allocation to different occupations and relativizes the 

importance of firms and individual characteristics in explaining the wage gap between non-graduates and workers with a 

diploma, i.e. the greater part of the gap of attaining a higher education degree comes from having access to a limited 

number of better payed occupations. But is this result extendible to the difference in the returns among graduates and 

postgraduates? To answer this question, we considered the previously discussed Ñopo (2008) aggregate decomposition. 

 n order to get some insight about the importance of the different factors (including occupation) for the wage gap between 

graduates and postgraduates we considered Ñopo (2008) decomposition that relaxes the assumption of overlapping 

support. With this approach we are able to disentangle the part of the wage gap that is due to differences, either in 

endowments or in their wage coefficients, among workers that share the same characteristics (considered in a matching 

procedure), and the part of the gap that arises from differences in the characteristics of workers inside and outside the 

common support for each group. We conducted the same analysis twice, before and after introducing occupational 

category in the matching procedure, in order to have a clearer picture of the effect of occupational allocation. The overall 

results of the Ñopo (2008) decomposition for different years and considering different sets of controls are presented on 

Figure 3. We follow the same notation used by the author, where Delta corresponds to the total gap, Delta-X to the part 

of the gap attributable to differences on the endowments across groups of the workers within the common support, Delta-

F is the part attributable to differences in the endowments of graduates within and without the common support, and 

Delta-M is the same as Delta-F but for postgraduates, and Delta-0 is the unexplained part of the gap. 

10.2%

Source: Own computations

With occupation

Non-graduates

Matched workers (%)

Graduates

Non-graduates

62.7%

61.2% 26.4%

16.0%

12.4% 1.6%

Without occupation

Postgraduates 50.3%

Figure 3: Ñopo (2008) decomposition of real log wages with (on the right) and without  (on the left) controls for 

detailed occupation, and controlling just for industry (on the center). 
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There are several insights to be taken. First, one shall note that the wage gap between these 2 groups has been increasing 

over time, which is in line with our prior analysis. Most importantly, these results show that without controlling for 

occupational category (detailed occupation) the great majority of the wage gap remains unexplained. Moreover, after 

introducing the occupational category, the unexplained part, which was basically the full wage gap, becomes insignificant 

(with the exception of year 2006). This means that we it is possible to explain the wage gap between these 2 groups with 

differences in endowments (such as gender, firm size and occupation within a given industry, among other variables) of 

graduates and postgraduates within and without the common support, which was impossible without considering the 

detailed occupation in the match. Once again, we consider this to be a clear signal of the importance of occupational 

allocation. Among these compositional effects, in 2012 the difference in endowments of graduates within and without the 

common support contributed to a great part of the gap (almost 1/3 of the gap). This result seems to suggest that, especially 

after 2009, there have been significant differences in the wage between graduates that are able to share the same detailed 

occupation as postgraduates and those who aren’t. Thus, this might be due to the fact that graduates are having more 

difficulty to enter in some occupations, that have been dominated by postgraduates, especially after 2009. The entry gate 

for some occupations may have narrowed for graduates, which difficult the access to higher returns.  In order to explore 

the employment dynamics of these 2 groups, we followed a shift-share analysis. 

With a shit-share analysis we try to disentangle, for instance, the increase in the share of graduates on the total workforce 

on a given period (in general terms) that is due to changes in the relative importance of different occupations and industries 

(between effect) from the increase due to changes in the relative intensity of skills on the occupations (within effect). The 

idea of this shift-share decomposition is to understand the role of the occupational/industrial change in the upgrading of 

the Portuguese labour force qualifications and to see if there is a different dynamic in place for the particular case of 

postgraduates. We performed this analysis at 2 different levels: we considered first the increase in the share of workers 

with a diploma on the total workforce, and the increase in the share of postgraduates in the total of workers with a diploma. 

The results for the accumulated effects over year, considering 2006 as the base year, are presented on Figure 4 below. 

 

 
    [Figure 4] 
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The analysis for the entire group of workers with a diploma suggests that the within-job effect was the most important 

mechanism behind the upskilling of the Portuguese labour force. In some sense, this should be expected since the between-

job effect is more deeply related with the change in a countries productive structure, which typically takes more time to 

produce effects. The within-effect is related to the presence of displacement effects, i.e. more qualified workers 

substituting less qualified ones in the same occupation, which might result from the increasing complexity of the existing 

jobs or, alternatively, from a mere substitution effect. In contrast, the analysis for the increase in the share of postgraduates 

in the total of workers with a diploma show a markedly different dynamic. First, the change in the relative importance of 

industries contributed significantly to the increase in the share of postgraduates during the period of analysis. Second, the 

change in the relative importance of the different occupations contributed to a relevant part of the increase in the share 

only after 2010. Finally, there seems to have been an opposite contribution of the within effect (intensity of utilization of 

skills in terms of qualification) before and after 2010. Hence, we argue that between 2006 and 2009 the increase in the 

share of postgraduates was mainly absorbed in specific industries and the set composition of employment of the both 

groups was more homogeneous. But this distinction between graduate and postgraduate occupations became 

progressively more blurred, especially after 2010. After 2010 postgraduate workers started to increase their influence in 

some industries and occupations, as suggested by the between effect, but there were also an increasing, and even more 

important in terms of magnitude, movement of postgraduates increasingly substitution graduate workers in their 

occupation. These tendencies coincided with the fall in job vacancies due to the escalation of the financial crisis in 

Portugal, and with the increase in the rate of entry of postgraduates on the labour market (the number of postgraduates in 

our sample increase approximately 24% from 2008 to 2009 and 59% from 2009 to 2010). Thus, we argue that the 

dynamics of the Portuguese dynamic structure accommodated the increase in the share of postgraduates without 

pressuring significantly the returns of graduates. However, with the increase in the relative supply of postgraduates after 

2010, this pressure started to be felt by graduates, displacing them from several occupations. To have a clearer picture of 

which occupations were dominated in terms of employability by the different groups, we present on Table 3, for each 

group, the 10 occupations out of the common support with the highest number of workers of the corresponding group for 

the year 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

Table 3: Top 10 detailed occupations in terms of employment out of the support group for 
graduates (left) and postgraduates (right) on 2012. 
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Discussion 

 

The actual rise in post-graduate wage premiums in view of the very significant increase in the supply of such qualifications 

is surprising. This raises a number of important issues, namely whether a post-graduate degree is increasingly a 

mechanism to lower the degree of substitutability in graduate labour markets. There are various mechanisms that could 

explain such a trend, namely the increasing segmentation of demand for post-graduate and graduate qualifications (with 

much stronger increases for postgraduate qualifications) and the role of postgraduate qualifications in the assignment to 

different jobs. This being the case, tBut, the increasing incidence of different types of mismatches such as overeducation 

(references) and the corresponding wage penalties (references) may, most certainly, have an important role in this 

phenomenon and would make these trends more alarming. 

From a policy point of view, therefore, it is crucial to understand why some graduates are more successful than others, 

not the least because there is the potential of rising expectation mismatches and therefore a greater threat to further HE 

expansion. This issue is even more important in a context like ours, where there are substantial differences in the returns 

of graduates within the same generation and even greater differences in the returns of graduates from different generations, 

and where there is a (as we show in this paper) wrong message being communicated by some non-scientific channels of 

a college degree not being worthy. Our results seem to suggest that postgraduate education in Portugal has rapidly become 

an indispensable instrument to get workers (and young workers in particular) assigned to a relatively low number of 

higher-paying occupations triggering further displacement effects throughout the job’s distribution. This creates strong 

incentives to remain in tertiary education for longer periods which coupled with falling returns for shorter degrees creates 

difficulties to the objective of diversifying higher education degrees in order to cater for a more diverse student population. 

It does also raise the possibility of significant waste of resources in promoting further educational expansion in Portugal. 

 

 


