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Abstract: This paper examines the recent evoluƟon of higher educaƟon in Portugal under the 
light of an n-person coordinaƟon game. We feature two alternaƟve coordinaƟon requirements, 
namely “unanimity”, which expresses a cooperaƟve agreement, and “k-coordinaƟon”, which is 
driven by efficiency consideraƟons. 
We find that public policy has driven higher educaƟon to fully cover the territory and in 
parƟcular individuals living in sparsely populated areas. This orientaƟon might have brought 
about a loss of scale economies in teaching and, consequently, in the efficiency of terƟary 
educaƟon. This is a plausible explanaƟon for the disconnecƟon between higher educaƟon 
spread and economic growth during the more recent period. 
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1. IntroducƟon 

Compulsory educaƟon levels in Portugal progressed fast since the establishment of a 

democraƟc regime in 1974. At that Ɵme, it involved only six schooling years. In the 

aŌermath, it increased to nine years from 1985 on and it was eventually set at twelve 

years aŌer 2008. 

TerƟary schooling (ISCED 5-8) stands now for post-compulsory educaƟon, and it is the 

core signal of progress in overall educaƟon. Table 1 shows growth rates in percentage 

of terƟary-educated people and in real per head GDP during the periods 1981-2001 

and 2001-2021. 

 

       

 

 

Table 1

Time period 1 2 1 2

1981 2001 6.4 3.0 3.4

2001 2021 4.8 0.4 4.4

1  average annual growth rate in the share of people older than 15 

with a complete higher education degree according to the Censuses.

2  avera







 ge annual growth rate of real per head GDP.

Source: PORDATA. INE

 

While there was a steady progress in college aƩendance rates, the posiƟve correlaƟon 

between higher educaƟon spread and economic growth, which was clear in the first 

period, vanished during the last twenty years. 

The evoluƟon in Portugal matches the global one. Hanushek (2016) and Holmes (2013) 

regressed economic growth rates over a long period of Ɵme on terƟary schooling rates 

across many countries and found that it is the quality rather than the quanƟty of higher 

educaƟon that explains country economic performance. That is to say, the share of 

individuals endowed with a university degree is a far less influenƟal factor of economic 

growth than the cogniƟve skills such as reading and mathemaƟcal ability, which are 

shown by students in internaƟonal standardized tests before they actually join the 

university. 
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This paper tries to assess the driving forces behind the expansion of universiƟes to 

measure the level of efficiency in this process. Such an analysis might enable us to 

explain why higher educaƟon spread and aggregate producƟvity growth became 

apparently unrelated in the more recent past. 

Since terƟary educaƟon is non-compulsory, the decisions to enrol in a university and 

the student’s performance have an individual character, which is mostly related with 

the socioeconomic background of the family. For the university, Spiess and Wrolich 

(2010) single out factors such as the educaƟon level of parents, the per head income of 

the household and the distance separaƟng the parental home and the nearest 

university. The impact of distance interacts with the family socioeconomic background 

as it seems stronger for students coming from less favoured families (see, among 

others, Dickerson and McIntosh, 2013, and FreneƩe, 2006). 

However, the individual decision to join a university is strongly affected by region-level 

economic factors such as the wage premium of terƟary-educated workers in relaƟon to 

unskilled ones. Since in this paper we will assume that labour is perfectly mobile, the 

wage premium is not considered a possible source of discriminaƟon across regions. 

Instead, we focus here the determinants associated with the “group process” nature of 

educaƟon, which is based on three different grounds. 

First, as Lucas (1988) emphasized, human capital is effecƟvely a “social capital”, so that 

individuals who engage in a training process “learn with each other” within a group of 

neighbours. As Benabou (1993) emphasized, the effort cost for a candidate to join a 

university decreases steadily with the share of people with higher educaƟon living in 

the same local area. Second, the operaƟon of a college is feasible only if a minimum 

number of students “share” a set of fixed inputs, such as “buildings”, “professors”, 

“laboratories”, “libraries” and so on. Finally, terƟary educaƟon is specialized by nature. 

Diamond (1982) argued that a graduate may use his training period profitably only if he 

is matched with complementary specialists within a work organizaƟon. In the same line 

of reasoning, Helsley and Strange (1990) said that a minimum populaƟon density is 

required to allow a sufficiently dense network of colleges to break even, thus ensuring 
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that each student’s residence lies within an acceptable travel distance to the closest 

university. 

In this paper, we model the terƟary schooling process as a simultaneous coordinaƟon – 

Stag Hunt – game, where a set of players (i.e., youngsters) decide whether to enrol in 

the university or to engage in work immediately. The laƩer opƟon guarantees the 

lower wage of unskilled labour. The former choice gives the higher wage of skilled 

labour, as long as a “criƟcal mass” of k  youngsters decide to engage in college. 

Otherwise, the student becomes unemployed at the end of the graduaƟon period and 

thus receives a zero reward. 

The existence of a coordinationk  requirement adds a “group process” nature to 

learning in a university. But the “criƟcal mass” in the coordinaƟon game may be 

described in two different ways. Either the unanimity of players is required for each 

student to obtain the wage premium, or only a subset of individuals is necessary. In the 

laƩer case, the size of the students’ “criƟcal mass” is determined to allow the group 

effects of learning to take place effecƟvely. These alternaƟve specificaƟons of the 

coordinaƟon requirement have opposite meanings. 

As Nash (1950, 1953) remarked, the selecƟon of an equilibrium in a coordinaƟon game 

by requiring a unanimous choice by the players models in fact the negoƟaƟon of a 

cooperaƟve agreement. In the case of an educaƟonal game, the aim is to cover all 

individuals in every region regardless of “efficiency” or “quality” concerns. 

By contrast, if a subset of individuals is required as a “criƟcal mass”, then a minimum 

group of students is necessary so that teaching takes place under reasonable levels of 

efficiency or quality, which may be aƩained only if economies of scale are fully used. 
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2. Modelling decisions to join a university by means of a n-

person Stag Hunt game. 

2.1. AssumpƟons 

We feature an economy along two consecuƟve periods. In each period 0,1t  , the 

economy is composed by tn families. 

Let ts be the share of youngsters in period t who complete a college degree. We 

assume that in the next period 1t  these youngsters become parents and they will 

predetermine their children to enrol in the university. Consequently, in each period t , 

only 1t t tn s n  youngsters are free to decide whether to engage in higher educaƟon. 

We presuppose that that the values 0 0 and n s  in period 0, and 1n in period 1 are 

exogenously determined. Then we try to explain the value of 1s . For that purpose, we 

assume that in period 1 each youngster either enters immediately the labour market 

(pure strategy  ) or enrols in college (pure strategy  ) thus postponing one period his 

parƟcipaƟon in the labour market. These decisions are made simultaneously by all 

players. 

The payoffs of the youngsters’ pure strategies are as follows. If a youngster play  , i.e., 

he decides to find a job immediately, he obtains the wage of unskilled labour Uw  as a 

certain payoff. Otherwise, if he plays  , i.e., he decides to join a university, he might 

obtain one of two possible rewards. 

If at least 1 of the k n  youngsters decide to join a university, then each student obtains 

the payoff 
1

Sw

r
, the discounted value of the wage of skilled labour with S Uw w . For 

simplicity, we assume that the discount rate r  is close to zero, so that the payoff of 

higher educaƟon under coordinationk  among candidates might be approximated by 

Sw , the wage of skilled labour. The coordinationk  requirement stems from the group 

nature of higher educaƟon as we stressed above in the introducƟon. 
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Otherwise, if the coordinaƟon requirement is not saƟsfied, then the graduate is 

assumed to become unemployed, and his payoff is zero. 

 

 

2.2. The set of strict Nash equilibria in the n-person Stag Hunt 

 

The n-person Stag Hunt game was well described by Carlsson and van Damme (1993) 

and van Damme (2002). They prove that this game has two Nash equilibria in pure 

strategies, namely  all players select the pure strategy   , and 

 all players select the pure strategy   , a result that is quite intuiƟve. 

This game involves the selecƟon of a Nash equilibrium, which amounts to the 

specificaƟon for each player of beliefs about the opponents’ behaviour. Such beliefs 

enable everyone to deal with the situaƟon of strategic uncertainty. 

It is well known that Harsanyi and Selten (1988) define two criteria for ranking mulƟple 

Nash equilibria, namely payoff dominance and risk dominance. While the former 

concept is related with collecƟve raƟonality, the laƩer expresses the individual aƫtude 

of each player while dealing with the strategic uncertainty about the opponent’s 

behaviour. 

In theoreƟcal terms, Harsanyi and Selten (1988) contend that, when the two criteria 

conflict each other, payoff dominance should prevail over risk dominance. This is so 

because the criterion of payoff dominance is focal. Even though the players are not 

allowed to bargain before the game, there is common knowledge that, if they might, 

then they would seƩle in the Pareto dominant equilibrium. Consequently, they will 

tacitly coordinate in the payoff dominant equilibrium. 

This asserƟon has been widely debated in experimental economics. Earlier results with 

coordinaƟon games, such as those by Cooper et al. (1990) and Van Huyck, BaƩalio and 

Beal (1990, 1991) stressed that Pareto dominant outcomes failed to be observed in 

many instances. Most recent laboratory studies with two-person Stag Hunt such as 
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Straub (1995) and Schmidt et al. (2003) emphasize risk dominance consideraƟons in 

relaƟon to those Pareto dominance. In situaƟons where the two criteria choose 

different equilibrium points, Schmidt et al. (2003) argue that, even though the payoff 

dominant strategy is selected more oŌen than not, players appear to be quite 

responsive to changes in risk dominance levels, whereas they seem not ready to react 

to variaƟons in payoff dominance levels. 

The importance of the risk dominance criterion derives not only from that it is purely 

based on individual raƟonality in a situaƟon of strategic uncertainty, but also from that 

it takes into account more informaƟon about the payoff funcƟons than payoff 

dominance on two different grounds. First, while payoff dominance in 2 2  Stag Hunt 

games is based only on Nash equilibrium payoffs, risk dominance takes addiƟonally 

into account payoffs related with out-of-equilibrium outcomes. Second, while payoff 

dominance in  personn Stag Hunt only compares individual payoffs, risk dominance is 

also influenced by the size of the group of players. 

 

2.3. Checking risk dominance in the n-person Stag Hunt educaƟonal game. 

 

In the personn Stag Hunt game applied to simultaneous decisions to join a college, 

Harsanyi and Selten (1988)’s risk dominance can be checked in two steps. First, we 

need to specify for each player a belief about another player deciding to join a 

university, i.e., that he selects his pure strategy  . Since the game is fully symmetric, 

this belief should be the same across players and might be expressed by the probability 

 0,1p . 

Second, we need to compute each player’s best reply against his belief p . As we will 

realize ahead, the profile of players’ best replies is necessarily one of the two pure 

strategy Nash equilibria of the coordinaƟon game, i.e., it is either   (all individuals 

decide to work immediately), or   (all youngsters decide to join a university). Hence, 



8 
 

no further adjustment of beliefs and strategies is required. The emerging profile of best 

replies to beliefs is indeed the risk dominant Nash equilibrium of the game. 

While in the 2 2  Stag Hunt the specificaƟon of players’ beliefs compaƟble with the 

determinaƟon of the risk dominant equilibrium is unique, Carlsson and van Damme 

(1993) showed that in the n-person version of the game there might be several 

different forms of specifying them. 

The basic assumpƟon underlying the specificaƟon of  0,1p  is the so-called principle 

of insufficient reason. If a player is uncertain about the alternaƟve of acƟon that an 

opponent might take and he has no addiƟonal informaƟon allowing him to 

discriminate, then he should assign the same probability to each one of the other 

player’s pure strategies. In this context, each player should expect an opponent to 

select pure strategy   with probability 
1

2
p  , an idea that was put forward by Guth

and Kalkofen (1989).  

In a different line of reasoning, Harsanyi and Selten (1988) propose for the n-person 

educaƟonal game p w  , where w  stands for the “wage premium” of higher 

educaƟon, i.e.,  0,1S U

S

w w
w

w


  . The laƩer specificaƟon of p  is intuiƟve since the 

expectaƟon that an opponent joins a university should be directly proporƟonal to the 

wage premium he might earn by behaving in this way. Hence, we adopt here the 

specificaƟon p w  . 

There is more than one form to model the n-person Stag Hunt educaƟonal game, 

depending on the specificaƟon of the  coordinationk  requirement. We examine two 

ways of staƟng this requirement. Under the first alternaƟve statement (see van 

Damme, 2002), a student may reap the benefits of compleƟng higher educaƟon only if 

the n neighbouring youngsters decide unanimously to join the university. Under the 

second specificaƟon (see Heinemann et al., 2009), we only require that k n  

candidates decide to enrol in college. This subset of k individuals is considered a 



9 
 

“criƟcal mass”, i.e., the minimum number of students that allow complementariƟes 

and “group effects” to take place across individuals. 

In what follows, we will realize that these two ways of staƟng the coordinaƟon 

requirement give contrasƟng meanings to the educaƟonal game. 

 

2.3.1. The unanimity game 

 

Following van Damme (2002), the decision by parƟcipants in this game to aƩend higher 

educaƟon is profitable only if it is taken unanimously by the candidates. Since 1t tn s   

youngsters are constrained to join the university by parental orientaƟon, the required 

unanimity concerns in fact only  11t tn s   players. 

As van Damme (2002) argued, acƟon  will be a risk dominant equilibrium strategy if 

  1 11n st t
S Uw w w

      (1) 

In inequality (1), w is the probability that a youngster expects another player to enrol 

in college. Since each individual faces other  11 1t tn s    freely deciding youngsters 

and he expects these individuals to take independent choices, the chance that the 

coordinaƟon requirement is met is  1 11n st tw
    . Consequently, the expected payoff of 

pure strategy  is just the leŌ-hand side of (1). 

Inequality (1) may be wriƩen as, 

  1 11 1
n st tw w
        (2) 
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Inequality (2) may be solved for tn  to give, 

 
 

1

ln 11
1

1 lnt
t

w
n

s w

  
       




 (3) 

Since the raƟo 
 ln 1

ln

w

w

 


 is a strictly increasing funcƟon of w , the   equilibrium point 

will be likelier if 1 and tw s   are high. 

Furthermore, a low tn  makes the inequality easier to be saƟsfied. In other words, the 

unanimity constraint becomes less binding when the number of players is reduced. 

To understand this, we should realize in line with John Nash (1950, 1953) that, even 

though the selecƟon of an equilibrium point is achieved within a formally 

noncooperaƟve unanimity game, it is just in fact an implicit way of represenƟng a 

cooperaƟve situaƟon where players discuss to reach a binding agreement. It is not 

surprising that a cooperaƟve agreement becomes harder to achieve when the number 

of parƟcipants in the bargaining increases. 

 

2.3.2. The k – coordinaƟon game 

 

While there exist different kinds of complementarity among candidates to the 

university, we assume here that the “criƟcal mass” is determined only by the constraint 

that the number of students should sufficient for a college to break even. This means 

that the group interacƟon follows from the fact that students must share fixed inputs, 

such as “professors”, “buildings”, “libraries”, “laboratories” and so on, thereby 

benefiƟng from economies of scale. 

We assume that there is a university in each region, whose cost F is uƩerly fixed. This 

university is fully financed by a tuiƟon fee c , which is contributed by each student.  
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Even though there exist tn  students in period t , a subset of 1t tn s   youngsters have 

their enrolment decision determined by parents, so that they are not effecƟve players 

in the coordinaƟon game. Let ty be the number of youngsters who decide freely to join 

a university in period t . Then, the k - coordinaƟon requirement may be expressed by 

the inequality, 

  1t t ty n s c F   (4) 

By solving (4) in relaƟon to ty , we obtain the k – coordinaƟon requirement in period t , 

i.e., tk . 

 1t t t t

F
y n s k

c     (5) 

For a given tuiƟon fee, the breakeven point of higher educaƟon increases with the 

college fixed cost and decreases with the number of students in period t  and with the 

share of terƟary-educated people in the previous period 1t  . 

Following Heinemann, Nagel and Ockenfels (2009), we can use a Bernoulli (or binomial) 

distribuƟon to write the probability that the tk - coordinaƟon requirement in (5) is 

saƟsfied as, 

 
   

1
1

1

1

1
1

where 

t
t

t

n
n xt x

x k

t t t

n
w w

x

F
k n s

c


   

 



 
 

 

 

  
 (6) 

The expression in (6) is just the probability that at least 1 out of 1t tk n   players select 

the pure strategy  . Then, the condiƟon that   is a risk dominant Nash equilibrium 

strategy is just, 

    

1

1
1

1

1
1

t
t

t t

n
n xt x

S U
F

x n s
c

n
w w w w

x



   

  

 
  

 
    (7) 

which may also be wriƩen as, 
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    

1

1
1

1

1
1 1

t
t

t t

n
n xt x

F
x n s

c

n
w w w

x



   

  

 
   

 
     (8) 

Clearly, Nash equilibrium selecƟon corresponds here to a noncooperaƟve situaƟon. 

Youngsters living in a region will decide to join the university if they are numerous 

enough to allow college fixed costs to be covered by tuiƟon fees. 

Let us define as  Bin , ,n k p  the cumulaƟve Bernoulli (or binomial) distribuƟon 

funcƟon. 

     

0

Bin , , 1
k

n xx

x

n
n k p p p

x




 
  

 
  (9) 

Let p be the probability of success in each trial. Then,  Bin , ,n k p  stands for the 

probability that that a number of successes equal to or smaller than k  arise in n  trials. 

It is clear that  Bin , ,n k p  decreases with  and n p , and increases with k . 

Hence, we may write condiƟon (8) that   is a risk dominant equilibrium pure strategy 

in terms of  Bin , ,n k p  as, 

 11 Bin 1, 2, 1t t t

F
n n s w w

c 

           
   (10) 

Hence,  will be the risk dominant Nash equilibrium in period t  in case that, 

 tn , the total number of youngsters in period t , is high. 

 1ts  , the share of college educated people in the former period 1t  , is high. 

 w , the wage premium of skilled labour, is high. 

If we compare these condiƟons with those yielded by the game under the unanimity 

requirement, we can draw two main conclusions. First, variables 1  and ts w  have the 

same kind of influence on the decision to enrol in college in both game specificaƟons, 

i.e., they favour this decision. Second, variable tn has a contrasƟng influence on terƟary 

schooling rate in the two models, i.e., while it hinders the spread of higher educaƟon in 
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the context of the unanimity game, it helps it to develop in the k – coordinaƟon 

situaƟon. 

In the following secƟon, we seek to determine which kind of coordinaƟon requirement 

fits beƩer the evoluƟon of college aƩendance across the Portuguese regions (NUTS3 in 

the mainland and NUTS1 insular regions). 

  



14 
 

3. TesƟng the coordinaƟon requirement implicit in higher 

educaƟon spread 

We now try to find out which kind of coordinaƟon requirement – either unanimity or 

 coordinationk  - beƩer explains the expansion of universiƟes in Portugal between 

2001 and 2021. 

In Table 1 in the appendix, we gather data on higher educaƟon (ISCED 5-8) schooling 

rates in 2001, 1ts  , and 2021, ts , across NUTS3 regions in mainland Portugal and the 

NUTS1 insular regions of Azores and Madeira. More precisely, ts  is the share of 

populaƟon aged over 15 with a complete higher educaƟon degree as it is recorded 

through a populaƟon census. We also record tn , the resident populaƟon in each region 

in 2021, from the same staƟsƟcal source and measured in thousand people. 

The choice of NUTS3 as the basic territorial unit allows for a high enough number of 

regions, while each of them is sufficiently large to avoid significant interacƟons in 

college aƩainment across neighbouring regions. Such interacƟons are not accounted 

for in our theoreƟcal model, so that we seek to minimize their influence in the selected 

sample data. 

We use a cross-secƟon OLS model to assess the kind of coordinaƟon requirement that 

describes more accurately how universiƟes spread out in Portugal. We selected above 

the causes that might account for the fact that joining a university (pure strategy  ) is 

risk dominant in period t , namely populaƟon in period t , tn , the share of college 

educated people in the previous period 1t  , 1ts  , and the wage premium of skilled 

labour, w . From these factors, we only retain 1 and t tn s  , which amounts to assume 

that workers are freely mobile so that the wage premium w  is equalized across 

regions. 
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We consider first the unanimity game. CondiƟon (3) of risk dominance of strategy 

might be wriƩen as, 

    
1

ln 1
1 1

lnt t

w
n s

w

 
   

 




 (11) 

The fact that this inequality is saƟsfied may be checked by esƟmaƟng the decreasing 

funcƟon, 

  11t t ts f n s      (12) 

We turn now to the condiƟon of risk dominance of strategy   in the k – coordinaƟon 

game. Basically, for a given wage premium w , the leŌ-hand side of (10) increases with 

the populaƟon of youngsters in period t , tn , and it decreases with the coordinaƟon 

requirement 1t t t

F
k s n

c   . Hence, it can be approximately described by the difference 

t tn k , which is given by, 

 

 

1

11

t t t t t

t t

F
n k n s n

c

F
n s

c





     
 

  
 (13) 

As the price and cost parameters  and F c are supposed to be invariant across regions, 

the k – coordinaƟon requirement may be checked by esƟmaƟng in cross-secƟon the 

increasing funcƟon, 

  11t t ts g n s      (14) 
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Thus, we should esƟmate jointly the funcƟons     and f g   in the cross-secƟon 

model, 

    1 2 1 3 11 1t t t t t ts n s n s u                (15)  

where tu is an error term and the coefficients have expected signs 2 30 and 0   . 

By collecƟng terms, we may write the model (15) as, 

     1 2 3 3 2 1t t t t ts n s n u            

or  

  1 2 3 1t t t t ts n s n u        (16) 

where we define, 

1 1

2 2 3

3 3 2

 
  
  


 

 

 

The expected signs of the coefficients in (16) are 3 0  , while the sign of 2 is 

ambiguous. 2 0  indicates a prevailing “k-coordinaƟon” requirement, whereas 

2 0   is a sign for the existence of a “unanimity” requirement. 
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The esƟmated structure of (16) across the regions in Portugal shown in Table 1 in the 

appendix (with p-values in parenthesis ) is, 

 
 

 

1

2

3

2

ˆ 0.150303

ˆ 4.2E-06  0.919

ˆ 0.000332  0.352

0.59

15.784  0.000

R

F
















 

This is clearly a case of high mulƟcollinearity. 

To overcome this problem, we esƟmate the model again by subsƟtuƟng separate data 

for the municipaliƟes within the metropolitan areas of Lisbon and Oporto for the 

aggregate data. We keep in the sample only those municipaliƟes that are comparable 

in size to the NUTS3, i.e., that contain a populaƟon in 2021 not lower than the 

populaƟon living in the smallest NUT3, which is Beira Baixa with about 81000 

inhabitants. Data for the larger urban municipaliƟes are collected in Table 2 in the 

appendix. 

The sample of regions now includes 44 observaƟons, i.e., 23 regions outside the 

metropolitan areas shown in Table 1, plus 21 larger municipaliƟes belonging to these 

metropolitan areas depicted in Table 2. 

The results of the esƟmaƟon are (with p-values in parenthesis), 

 

1

2

3

2

ˆ 0.191723

ˆ 0.000332 (0.000)

ˆ 0.004576 (0.000)

0.66

39.385  0.000

R

F






 





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We can draw two main conclusions from the laƩer regression. 

First, the coordinaƟon game framework is indeed suitable to explain higher educaƟon 

spread across regions. Clearly, variable 1t ts n , the number of individuals whose choice 

to join a university is predetermined by parental orientaƟon, increases the share of 

terƟary-educated people in the region. 

Second, the negaƟve and highly significant coefficient 2̂ of the regional populaƟon in 

2021 clearly means that the higher educaƟon spread was planned to meet a 

“unanimity” requirement, i.e., to effecƟvely cover all regions and reach all potenƟal 

candidates on an even ground. 
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4. Concluding remarks 

 

This paper examines the evoluƟon of higher educaƟon in Portugal under the light of an 

n-person (Stag Hunt) coordinaƟon game. Such a game exhibits two strict Nash 

equilibrium points, namely  when all youngsters decide to work immediately, and 

when they all decide to join a university. Harsanyi and Selten (1988)’s risk dominance 

concept is used to select the   Nash equilibrium. 

We consider two alternaƟve coordinaƟon requirements in the n – person Stag Hunt, 

namely unanimity and the k – coordinaƟon requirement, that allows the university to 

break even. Even though the unanimity game is formally noncooperaƟve, it represents 

in fact the result of a cooperaƟve agreement as was emphasized by John Nash (1950, 

1953). By contrast, the k – coordinaƟon game is purely noncooperaƟve and it is driven 

by efficiency consideraƟons. 

While there is an effecƟve concentraƟon of the higher educaƟon sector in the main 

metropolitan areas of Lisboa and Porto, we found that public policy was directed to 

covering the whole territory, especially people living in sparsely populated areas, both 

at the regional level, across the NUTS3, and within the main metropolitan areas.  

This policy orientaƟon might have caused a loss of scale economies in teaching and an 

insufficient level of efficiency or quality in the operaƟon of the college system. These 

limitaƟons likely explain why higher educaƟon spread appears to be disconnected from 

economic growth in the more recent period. 
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Appendix: Data on higher educaƟon schooling rates and resident 

populaƟon across Portuguese regions 

 

Meaning of variables 

share of regional population aged over 15 

with a complete higher education (ISCED 5 -8) degree in time period 

resident population in the region in time period  (unit: 1000 people)

t

t

s

t

n t




 

Time periods  

1 2001

2021

t

t

 


 

StaƟsƟcal sources: PORDATA. INE. Censuses of 2001 and 2021 
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Table 1: Portuguese Regions (NUTS3)  

 
Portuguese Regions  ts    1ts     tn   

Alto Minho 0.147 0.047 231 
Cávado 0.199 0.062 417 
Ave 0.141 0.039 418 
Oporto Metropolitan Area 0.21 0.081 1736 
Alto Tâmega 0.118 0.042 84 
Tâmega e Sousa 0.104 0.027 409 
Douro 0.148 0.051 184 
Terras de Trás-os-Montes 0.166 0.056 107 
Oeste 0.155 0.049 364 
Região de Aveiro 0.186 0.067 367 
Região de Coimbra 0.214 0.083 437 
Região de Leiria 0.169 0.052 287 
Viseu, Dão, Lafões 0.162 0.055 253 
Beira Baixa 0.169 0.054 81 
Médio Tejo 0.153 0.053 228 
Beiras e Serra da Estrela 0.154 0.052 211 
Lisbon Metropolitan Area (NUT2) 0.266 0.12 2870 
Alentejo Litoral 0.124 0.039 96 
Baixo Alentejo 0.139 0.046 115 
Lezíria do Tejo 0.151 0.053 236 
Alto Alentejo 0.140 0.047 105 
Alentejo Central 0.164 0.059 152 
Algarve 0.173 0.065 467 
Região Autónoma dos Açores (NUT2) 0.147 0.052 236 
Região Autónoma da Madeira (NUT2) 0.165 0.056 251 
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Table 2: Larger Municipalities within Metropolitan Areas 
 
Municipalities  ts    1ts     tn   

Porto Metropolitan Area             
Gondomar 0.166 0.062 164 
Maia 0.255 0.099 135 
Matosinhos 0.247 0.093 172 
Paredes 0.121 0.03 84 
Porto 0.353 0.161 232 
Santa Maria da Feira 0.157 0.043 137 
Valongo 0.176 0.058 95 
Vila do Conde 0.176 0.054 81 
Vila Nova de Gaia 0.214 0.081 304 
Lisbon Metropolitan Area             
Almada 0.243 0.103 177 
Amadora 0.219 0.095 171 
Cascais 0.325 0.071 214 
Lisboa 0.412 0.191 546 
Loures 0.208 0.087 202 
Mafra 0.232 0.066 86 
Odivelas 0.234 0.078 148 
Oeiras 0.378 0.204 172 
Seixal 0.2 0.077 166 
Setúbal 0.209 0.09 123 
Sintra 0.198 0.094 386 
Vila Franca de Xira 0.197 0.07 138 
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