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Abstract 
The creation of different types of higher education institutions, namely those that offer more 
professionally-oriented programmes, as well as the increasing number of private institutions has 
complexified student choices when applying to higher education. Apart from choosing a programme 
and an institution, students may have to choose the type of institution, and whether they will attend a 
public or a private institution.  

The purpose of this paper is twofold. First, it represents an attempt to complement the existing 
analysis of HEI choice by explicitly modelling two choices together: university versus polytechnic 
institute, and public versus private institutions. It aims at characterizing the student profile in each 
higher education sector (public or private), as well as provide some insights into the degree to which 
some types of students select themselves to private higher education institutions.  

Second, it aims at providing an updated look of the effect of the spatial distribution of HEI on the 
choice of prospective students. Depending on the spatial distribution and accessibility of higher 
education institutions, students may decide to attend higher education in their home region, or instead 
move to another region. Price differentiation may also have an influence on student decisions on 
whether to move or not. 

We pursue these objectives using the example of Portuguese higher education students. We explicitly 
model student choices of HEI type (university versus polytechnic institute and private versus public 
institution) based on socioeconomic background, spatial distribution of higher education institutions 
and student geographic mobility. We estimate a bivariate probit model using a comprehensive data set 
on all first time/first year students entering higher education in a specific academic year. 

Results suggest that higher income students prefer university over polytechnic institutes, but they 
favour private institutions. The value students put on institutional attributes like prestige, location, 
employability and leisure offer at the institution location play an effective role in the institution choice. 
Geographic accessibility to each type of institution favors the choice of that type of institution. 

Keywords: higher education choice, university, polytechnic institute, public, private, accessibility. 

1 INTRODUCTION 
Participation in higher education witnessed a great increase over the last quarter of the twentieth 
century. The expansion goal has been achieved by creating new types of institutions. Professionally-
oriented higher education institutions (HEI) that in some higher education systems were used to 
ensure geographical equality in access, have been the basis for setting binary higher education 
systems. Furthermore, several countries have opened the higher education sector to the private 
initiative, to make it possible to accommodate the increasing number of students. All these changes 
have complexified the student choices that, now may choose among different types of HEI, as well as 
between private and public providers. 

This paper follows from those change and from the recognition that individuals now make not only one 
choice, but several simultaneous choices. Its purpose is twofold. First, it represents an attempt to 
complement the existing analysis of higher education institution choice by explicitly modelling two 
choices together: university versus polytechnic, and public versus private institutions. This study 
brings in some knowledge that can be used to characterize the student profile in each higher 
education sector, as well as provide some insights into the degree to which some groups of students 
select themselves to private higher education institutions. In particular, it allows for testing whether 
lower quality students self-select to private institutions. Unlike the US, in several European countries 
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public higher education institutions have higher quality and admission standards than private ones. 
Public institutions can behave as monopolists by setting admission conditions and a zero (or very low) 
tuition, whereas private institutions’ admission policy is based on tuition fees; this makes private higher 
education institutions attractive for low ability students that can afford paying private higher education 
institutions’ fees [22]. 

Second, it also aims at providing an updated look of the effect of the spatial distribution of higher 
education institutions on the choice of prospective students. There is an obvious spatial dimension 
involved in student decision process. On the one hand, despite the expansion of higher education in 
most countries, some distance constraints still apply. Such higher education student expansion has 
resulted in a new group of students: namely, low-income students, with access to higher education, 
but who might be more geographically constrained in their choices than other students. On the other 
hand, higher education institutions are bundles of education, leisure, social networks. When choosing 
a given higher education institution, the student gets a package, including not only the institution itself 
and its features, such as its quality, but also the attributes of the higher education institution location: 
namely, the local supply of leisure activities and the local housing market [23]. Thus, depending on the 
spatial distribution and accessibility of higher education institutions, students may decide to attend 
higher education in their home region, or instead move to another region. Price differentiation may 
also have an influence on student decisions on whether to move or not [24]; [25].  

We pursue these objectives using the example of Portuguese higher education students. We explicitly 
model student choices of higher education institution type (university versus polytechnic institute and 
private versus public institution) based on socio-economic background, spatial distribution of higher 
education institutions and student geographic m     obility. We estimate a bivariate probit model using 
a Portuguese comprehensive data set on all first time/first year students entering higher education in 
the academic year 2006/2007.  

The paper unfolds as follows. Section 2 summarizes the main explanations for student choices and 
Section 3 presents some background information on the Portuguese context. Section 4 presents the 
model, the empirical strategy and the data. Results of the study are shown and discussed in Section 5 
and Section 6 concludes. 

2 LITERATURE REVIEW 
It follows from the human capital theory that a student's college choice decision is based on the 
expected net benefits of attending a particular institution. Apparently, the lower the cost of attending a 
given college, the higher the quality of the education provided and the higher the expectations 
regarding future labour market outcomes, the more likely an individual apply to a HEI. Nevertheless, 
the relevance of those demand determinants may vary across countries and educational systems. 

The participation in higher education decision has long been analysed in the literature, and it has been 
extensively explored from a variety of standpoints (see, e.g., [1]; [2]; [3]; [4]).  

A constructivist perspective allows a comprehensive analysis of different dimensions concerned with 
the construction of a “tailored” career route. Actually, there is a dialectical relationship among the 
individual and the world, built on the exploration and the investment in his/her career, whether 
academic or professional. This connection is concurrently emotional, cognitive, and inseparable from 
the real change made. This ensures the construction of idiosyncratic meanings that makes possible 
the human projects that were historically organized and socially imbedded. Moreover, it is an 
approach that intends to overcome a linear, unidirectional and ascending vision of the career paths, 
which is inadequate to deal with the complexity of individual and social development. The participation 
in higher education decision as one of the task of the vocational development is, thus, conceived as a 
multidimensional construction, in which the logics of possibility and feasibility could overlap rational 
and validity criteria. 

The ecological and developmental perspectives try to articulate personal and contextual variables 
beyond the dichotomies of the extra-personal context (by a more sociological approach) and the 
intrapersonal dimension (from the psychological classical tradition). The ecological perspective of the 
human development [5] offers the possibility of re-conceptualizing human development in the context 
of significant, dynamic and reciprocal interactions between the individual in development and his/her 
life contexts. Thus, the career development is perceived as a deconstructive / reconstructive process 
of meanings and representations in the relationship with the family and the world [6]. Individuals are 
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not built exclusively from scripts, plans, projects and internal resources, but rather they intersect with 
the scripts, plans, projects and resources in the world of others [7]. 

Briggs [8] advocates that some of the most important criteria to understand students’ choices are, on 
the one hand, career aspirations, parental encouragement, financial limitations and institutions’ 
characteristics and, on the other hand, their perceptions about Higher Education and the information 
acquired. 

Moreover, Gottfredson [9] stands that the way how students deal with information and the criteria for 
their decisions is influenced mainly by their self-concept. Nevertheless, other dynamics to the 
construction of vocational aspirations are also emphasized, such as the social status and the students’ 
perceptions of their own intelligence, competencies, values and interests. Furthermore, each and 
every one of these factors influence self-concept, i.e., the representation of what the student is or what 
the student wishes to be. The “Professions’ cognitive map” is another relevant concept of the 
Gottfredson theory. In this cognitive map, are integrated all generalisations related with stereotyped 
representations of the different professions, connected not only with the personality of who practised, 
but also with what they did and the perceived job advantages and disadvantages. In this cognitive 
map, it could be found professional preferences that made the profession (subjectively represented) 
compatible with the investment level which each person was prepared to. That map also integrates the 
idea of the understudied profession accessibility, related with perceived social and economic barriers. 
Gottfredson [9] advocated the compromise principle: an individual compromised himself with his/her 
choice regarding its accessibility, which was related to obstacles or opportunities in a social or 
economic context that affected the possibilities of integrating a particular job. 

One of the main questions raised by that research – who gets into college and why? – is no longer the 
main issue of interest. In a time when most people are aware of the benefits of attending college and 
there is almost always a chance in higher education for those who are interested or for whom higher 
education can be beneficial, the economics of higher education institution choice is gaining interest 
[10]. 

The economics of higher education institution choice is first of all about selecting the type of higher 
education institution. Such choice has important implications for the orientation of the programme that 
the student can follow, and for his future labour market position in terms of wage and employability 
(see, e.g., [11]; [12]; [13]; [14]; [15]). In the US, students select either a two-year or a four-year college. 
In some other countries (for instance, Portugal) students have to choose between professional 
colleges/polytechnic institutes and universities. The latter offer academically oriented programmes, 
whereas the former operate in the professionally oriented segment of the higher education market. 
Simultaneously, prospective students have to decide on a public or a private institution. Investment 
and consumption motives have been pointed out as the main explanations for student decisions. The 
main determinants of the choices are, among others, ability (Rouse, 1994; Sá et al., 2006), peer 
influences [16]; [17], gender [16]; [18], [19], direct costs and tuition [20]; [21], socio-economic 
background [3], and accessibility [19]. 

3 BACKGROUND ON PORTUGUESE HIGHER EDUCATION SYSTEM 
Although it started as university-dominated, the Portuguese higher education system is now a binary 
system which separates universities and polytechnic institutes. The system of polytechnic institutes 
has been launched in the 1970s and its main purpose was the supply of vocationally-oriented 
programmes. As most districts have a polytechnic institute, these are better spread over space than 
universities. Universities offer academically oriented programmes and most of them are located along 
the coastal line. Nowadays polytechnic institutes and universities are present in both private and 
public sectors, and a Catholic university co-exists with non-religious private higher education 
institutions. Favourable conditions for the expansion of the private sector were set in the mid-1980s 
and resulted in an increase in the number of students from 20,000 in 1987 to 100,000 in 1995 [26]. 
Thus, in the 90s, there was an increase of 105.8% in the total number of students, but this increase 
was not evenly distributed throughout the system. The number of students in public universities has 
increased 62%, while the number of students in public polytechnics had an extraordinary increase of 
224.7%. In turn, the number of students in the private sector increased by 121.7%. The gross 
participation rate in higher education increased from about 7% in 1974 to over 50% in 2001, 
representing an extremely rapid increase, higher than in any other European HE system. 
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Nowadays, from 2011, total number of higher education students is decreasing. As showed in Table 1, 
a new landscape is drawing in Portuguese higher Education. Total number of students in HE in the 
last 4 decades almost quintuplicate. However, there is a decrease in the last decade. And this 
variance has obvious repercussions in the configuration of the system, namely in the percentage 
increase of students in public education and in university education.  

Table 1. Registered students by sector and subsystem, from 1978 to 2018. 

 Total Numbers of 
Students in HE 

By sector By Subsystem 
 Public Private University Polytechnic 

1978 81 582  95,0  5,0 - - 
1988 123 507  80,5  19,5 - - 
1998 347 473  65,2  34,8  71,3  28,7 
2008 376 917  75,4  24,6  62,9  37,1 
2018 372 753  82,8  17,2  64,7  35,3 

Thinking of more comprehensive institutions (universities and polytechnic institutes), it appears that 
there is a balance in the number of institutions of both types. The picture changes dramatically when 
the private sector is looked at, as universities dominate.  

Worth mentioning is the fact that the shares of registered students in public universities and private 
polytechnic institutes remain stable between 1995/96 and 2008/09. Public polytechnic institutes have 
increased their share in the total number of higher education students as private universities decrease, 
suggesting that students might be substituting private universities by public polytechnic institutes. 

4 METHODOLOGY 

4.1 Empirical model and strategy 
Two related decisions involved in the higher education institution choice –university or polytechnic and 
public or private– are analysed by means of a bivariate probite model. The general specification as 
proposed by Greene [27] is 

𝑌"#∗ = 𝑿𝒊𝟏) 𝜷𝟏 + 𝜀"#, and 𝑌#" = 1 if 𝑌"#∗ > 0, 0 otherwise 

𝑌"0∗ = 𝑿𝒊𝟐) 𝜷𝟐 + 𝜀"0, and 𝑌0" = 1 if 𝑌"0∗ > 0, 0 otherwise 

𝐸[𝜀"#|𝑿𝟏𝒊, 𝑿𝟐𝒊] = 𝐸[𝜀"0|𝑿𝟏𝒊, 𝑿𝟐𝒊] = 0 

𝑣𝑎𝑟[𝜀"#|𝑿𝟏𝒊, 𝑿𝟐𝒊] = 𝑣𝑎𝑟[𝜀"0|𝑿𝟏𝒊, 𝑿𝟐𝒊] = 1 

𝑐𝑜𝑣[𝜀"#, 𝜀"0|𝑿𝟏𝒊, 𝑿𝟐𝒊] = 𝜌 

where 𝑌"#∗  and 𝑌"0∗  are latent variables; 𝑌#" and 𝑌0" stand for binary choice variables for subsystem and 
sector, respectively; 𝑿𝟏𝒊 and 𝑿𝟐𝒊 are vectors containing the variables that may affect those decisions; 
𝜷𝟏 and 𝜷𝟐 are vectors of coefficients to be estimated. 

The empirical strategy involves the model estimation by maximum likelihood with robust standard 
errors. In order to justify the use of a bivariate probit model (rather than two independent and 
separately estimated probit models), a test for the absence of correlation is then performed.  

4.2 Data and variable description 
The data used in this study result from a survey conducted among all first time, first year students in 
each and every cycle of studies. The data have been collected in the beginning of the academic year 
of 2006/2007 and include several variables related to student choices and reasons for those choices, 
as well as demographic and socio-economic background indicators.  

The description of all variables in use and their descriptive statistics are show in Table 2. The sample 
used for the present analysis includes first-time, first cycle students, as we believe there is a specific 
choice process to each cycle of studies, which should be analysed separately. Observations with 
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missing values in the relevant variables have been deleted, resulting in a working sample of 14,486 
observations. 

The choice variables (university and public) indicate a prevalence of university alternatives as well as 
public institution options. The average of the GPA is about 142 out of 200. Most students are 
Portuguese, and the female quota is about 58%. Almost 30% of the students belong to the highest 
income group, whereas the parents of 28% of them hold a higher education diploma. Half of the 
students in the sample value the higher education institution location, whereas prestige is relevant for 
about three quarters of the students. On average, accessibility to the polytechnic institutions network 
is higher than the university accessibility counterpart. In the distinction between public and private 
institutions, it is important to note that on average accessibility to the former exceeds that of the latter. 

Table 2. Variable definition and descriptive statistics (sample means; standard errors in parenthesis) 

Variable Description Total Sample 
University 1 if university, 0 if polytechnic 0.532 
Public 1 if public institution, 0 otherwise 0.874 
   

GPA application grade point avergae 141.676 
(20.103) 

Portuguese 1 if portuguese nationality 0.976 
Female 1 if female, 0 otherwise 0.580 

Age age 20.029 
(4.328) 

   

income1 1 if income below €375 0.052 
income2 1 if income between €375 and €750 0.239 
income3 1 if income between €750 and €1125 0.246 
income4 1 if income between €1125 and €1500 0.167 
income5 1 if income over €1500 0.297 
   
parents HE 1 if parents finished higher education 0.275 
student funding 1 if student funds himself 0.100 
external funding 1 if student plans to apply to external funding 0.076 
Work 1 if working, 0 otherwise 0.118 
   

Agriculture 1 if Agriculture is the field of study 0.038 
Architecture 1 if Architecture is the field of study 0.050 
Hard Sciences 1 if Hard Sciences is the field of study 0.048 
Law & Social Sciences 1 if Law and Social Sciences is the field of study 0.183 
Economics & Business 1 if Economics and Business is the field of study 0.147 
Sports & Arts 1 if Sports and Arts is the field of study 0.025 
Education 1 if Education is the field of study 0.049 
Humanities 1 if Humanities is the field of study 0.038 
Health 1 if Health is the field of study 0.236 
Technologies 1 if Technologies is the field of study 0.187 
   

Location 1 if location is positively valuated 0.504 
Prestige 1 if prestige is positively valuated 0.750 
Leisure 1 if lazer is positively valuated 0.439 
Employability 1 if employability is positively valuated 0.856 
family & friends 1 if influenced by family and friends 0.484 
accessibility universities accessibility to the whole university network 0.192 

(0.050) 
accessibility polytechnics accessibility to the whole polytechnic network 0.245 

(0.047) 
accessibility public accessibility to the whole public higher education network 0.233 

(0.046) 
accessibility private accessibility to the whole private higher education 

network 
0.204 

(0.052) 
 Number of observations 14486 
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These figures, however, hide variation across groups of students. Table 3 shows variable averages for 
four sub-sample of students who have made different higher education institution choices; namely, 
public university, public polytechnic, private university and private polytechnic.  

A first interesting fact that appears from Table 3 relates to the average of the GPA of the students in 
each alternative. It looks as if there is an ordering of the options, with public universities being picked 
by the best students, on average and private polytechnic vacancies being filled by the students with 
the lowest GPA. Regarding gender, the ordering goes in the opposite direction. Among public 
university students, 53% are female. The female quota among private polytechnic students goes up to 
about 75%. 

Table 3. Descriptive statistics by choice category (sample means; standard errors in parenthesis) 

Variable Public University Public Polytechnic Private University Private Polytechnic 
GPA 147.760 (21.177) 136.620 (17.446) 134.656 (18.155) 132.472 (13.971) 
Portuguese 0.977 0.974 0.975 0.978 
Female 0.527 0.606 0.626 0.748 
Age 19.257 (3.169) 20.648 (4.916) 21.582 (6.312) 20.988 (5.262) 
     
income1 0.042 0.070 0.032 0.045 
income2 0.191 0.301 0.186 0.258 
income3 0.221 0.273 0.222 0.277 
income4 0.166 0.164 0.211 0.168 
income5 0.380 0.193 0.349 0.253 
     
parents HE 0.381 0.160 0.248 0.195 
student funding 0.057 0.137 0.183 0.140 
external funding 0.084 0.078 0.041 0.037 
Work 0.073 0.155 0.222 0.161 
     
Agriculture 0.034 0.053 0.032 0.001 
Architecture 0.039 0.061 0.041 0.064 
Hard Sciences 0.084 0.015 0.002 0.001 
Law & Social Sciences 0.181 0.178 0.470 0.088 
Economics & Business 0.150 0.168 0.119 0.051 
Sports & Arts 0.025 0.029 0.028 0.097 
Education 0.025 0.072 0.273 0.002 
Humanities 0.066 0.014 0.035 0.665 
Health 0.167 0.224   0.031 
Technologies 0.228 0.185     
     
Location 0.496 0.518 0.504 0.482 
Prestige 0.756 0.747 0.716 0.749 
Leisure 0.429 0.473 0.324 0.402 
Employability 0.849 0.864 0.846 0.865 
family & friends 0.491 0.464 0.489 0.524 
accessibility universities 0.197 (0.049) 0.182 (0.051) 0.202 (0.046) 0.204 (0.047) 
accessibility polytechnics 0.246 (0.050) 0.241 (0.044) 0.250 (0.053) 0.257 (0.039) 
accessibility public 0.234 (0.047) 0.228 (0.043) 0.236 (0.051) 0.242 (0.041) 
accessibility private 0.208 (0.051) 0.195 (0.052) 0.215 (0.048) 0.219 (0.045) 

Nr of observations 7140 5528 564 1254 
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4. RESULTS 
Bivariate probit estimation results are shown in Table 4. Before commenting on the estimates, it is 
worth mentioning that the correlation parameter (rho) is statistically significant from zero, justifying the 
use of a bivariate probit model when compared to two separate probit models. 

Table 4. Descriptive statistics by choice category (sample means; standard errors in parenthesis) 

 University/Polytechnic Public/Private 
Variable coeff st.err. coeff st.err. 
GPA 0.025 *** (0.001) 0.034 *** (0.001) 
Portuguese 0.042  (0.079) 0.029  (0.107) 
Female -0.247 *** (0.026) -0.210 *** (0.037) 
Age -0.034 *** (0.004) -0.030 *** (0.005) 
       
income2 0.038  (0.056) -0.070  (0.084) 
income3 0.164 *** (0.056) -0.183 ** (0.085) 
income4 0.271 *** (0.059) -0.281 *** (0.088) 
income5 0.406 *** (0.058) -0.350 *** (0.088) 
       
parents HE 0.346 *** (0.031) 0.048  (0.046) 
student funding -0.049  (0.068) 0.066  (0.087) 
external funding 0.170 *** (0.046) 0.300 *** (0.076) 
Work -0.141 ** (0.056) -0.312 *** (0.074) 
       
Agriculture -0.453 *** (0.063) 0.739 *** (0.132) 
Architecture -0.752 *** (0.058) -0.147 ** (0.074) 
Hard Sciences 0.746 *** (0.072) 1.714 *** (0.269) 
Economics & Business -0.212 *** (0.040) 0.608 *** (0.061) 
Sports & Arts -0.140 * (0.075) 0.549 *** (0.141) 
Education -0.706 *** (0.062) 0.125 * (0.070) 
Humanities 1.025 *** (0.078) 1.861 *** (0.238) 
Health -1.103 *** (0.041) -1.133 *** (0.049) 
Technologies -0.051  (0.040) 1.097 *** (0.076) 
       
Location 0.085 ** (0.034) -0.184 *** (0.047) 
Prestige 0.085 *** (0.028) 0.074 * (0.039) 
Leisure -0.107 *** (0.035) 0.358 *** (0.048) 
Employability -0.113 *** (0.035) -0.011  (0.050) 
family & friends 0.008  (0.023) -0.072 ** (0.032) 
accessibility universities 1.601 *** (0.077)    
accessibility polytechnics -2.035 *** (0.095)    
accessibility public    0.449 *** (0.139) 
accessibility private    -1.362 *** (0.121) 
constant -2.766 *** (0.186) -4.139 *** (0.277) 

rho 0.045**   (0.022) 

Most results in Table 4 concerning the two decisions involved in the higher education institution choice 
confirm the expectations. The higher the grade point average at entrance, the more likely the students 
attend a university programme and do so at a public institution. Female and older students are less 
likely to go to university, and less likely to choose a public institution as well.  

Family income plays a role in student choices. On the one hand, as the income increases, attending a 
university becomes more likely. On the other hand, the higher the income group of the household, the 
less likely a public institution alternative. Parental education appears to be relevant for student 
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choices, as having parents holding a higher education diploma increases the chances of attending 
university. Nevertheless, it has no impact on the choice between public and private institutions. 

The value students give to different institutional attributes have an apparent influence on their choices. 
Students valuing location are more likely to choose a university, but less likely to attend a public 
institution in their higher education studies. The opposite happens with students that appreciate 
leisure, as they prefer polytechnics over universities, as well as private over public institutions. 
Prestige determines positively both the choice of a university and the choice of a public institution. 
Students that attach importance to employability seem more inclined to choose polytechnics, but they 
do not behave differently than other students concerning the public-private choice. 

A final comment goes for geographic accessibility measures. If overall accessibility to universities 
increases, more students would opt for university education. Instead, if accessibility to polytechnics 
increases, students would prefer their programmes. Public institutions would be more often selected 
when accessibility to the public network increases, whereas if the accessibility to private institutions 
increases, they will face an increase of demand.  

5 CONCLUSIONS 
The present study analyses the choice of higher education institution by jointly modelling two 
decisions: university or polytechnic and public or private institution. Estimation results of the bivariate 
probit model show that indicate the more able students opt for university and for public institutions. 
Higher income students prefer university over polytechnic institutes, but they favour private 
institutions. The value students put on institutional attributes like prestige, location, employability and 
leisure offer at the institution location does play a role in the institution choice. Geographic accessibility 
to each type of institution favours the choice of an institution of that type. 
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