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ABSTRACT 

In this paper, we use a gravity approach to study the impact of distance on the migratory 

flows of candidates to undergraduate courses in Portugal. We apply estimation techniques 

recently used in the field of International Economics to estimate a more appropriate model 

specification that segments the effect of distance by field of study and gender. In line with 

the literature, distance is found to be a crucial factor to the migratory behaviour of 

candidates, with flows showing an elasticity between -2 and -1. We find flows to be 

particularly sensitive when distance is measured by time of travel. We also take 

segmentation seriously, finding significant differences across fields of education.  
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INTRODUCTION 

The mobility of higher education (HE) candidates, students and graduates has long been 

an explicit policy goal in many jurisdictions. A sizable example is found in the priorities 

of the European Commission, which seeks to significantly increase the number of HE 

students completing at least part of their degrees in an institution outside their home 

country. The motivation is that mobility not only fosters cooperation or greater economic 

integration, but it also positively impacts the acquisition of skills that matter to the labour 

market (European Commission, 2019).  

 

1 This work was supported by Portuguese public funds, namely through Fundação para a Ciência e a Tecnologia (FCT), 

Portugal, under project UID/ECO/03182/2019. 



 2 

Although scholarly attention in recent years has focused more on international rather than 

regional or national mobility, the latter ranks highly on many countries’ public debate and 

policy. Migration with a view to further one’s studies is a significant decision, with short 

and long run impact not only on the individuals themselves, but also on their families, 

institutions and territories.  

The mobility of HE students can also help address many challenges to economic 

development (Bruno and Genovese, 2012). Portugal, here, offers an interesting example. 

As in many other countries, population is increasingly concentrated in small areas of the 

national territory, especially coastal regions. Such a trend raises considerable challenges 

to regional development, territorial cohesion, and even to the sustainability of the current 

network of HE institutions (Lourenço and Sá, 2019). Curiously, in this country, regional 

accessibility to higher education has been a policy goal for over 40 years. In recent years, 

to foster the mobility of HE students, the Portuguese State has offered monetary 

compensation to low income students moving to regions with low demand. It has also 

sought to push candidates to deprived regions by reducing the number of vacancies in the 

public HE institutions in the largest urban areas. 

Previous research has consistently found distance to be a crucial factor in any 

understanding of human migration. In this paper, we follow a gravity approach (similar 

to Sá et al, 2004) to offer an in-depth study of the impact of distance on the migratory 

flows of candidates to Portuguese public HE institutions. Our results are intended to 

generate evidence to help stakeholders and policymakers in the development of science-

based strategies that foster the migration of HE students. We also seek to contribute to 

the literature on human migration by our estimation strategies, inspired by work in 

International Economics. 

In the next section, we highlight some of the previous findings in the literature regarding 

the role of distance in explaining student flows. We then present preliminary hypotheses, 

the estimation strategy, and our estimates of the effects on flows of distance from home. 

We end the paper with a section with further conclusions. 

THE EFFECT OF DISTANCE OF STUDENTS’ MIGRATORY FLOWS 

The empirical literature on the migration of students is usually of two kinds (Sá et al., 

2004). First, there are studies focused on flows of students between locations, using 

aggregate data as dependent variable. The present article is of this kind. Second, there are 
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those focusing on individual students’ choice behaviour. Both kinds of study have 

furthered our understanding of the drivers behind students’ migratory flows. 

As any other choice, the decision to migrate depends on a balance of benefits and costs. 

By migrating, the student could potentially access a more diverse, more interesting, if not 

better, higher education supply, promising improved labour market outcomes. Moreover, 

migration offers an opportunity to live with greater independence from the parents, and it 

could also have immediate consumption benefits, such as richer socio-cultural 

experiences (Holdsworth, 2009). On the other hand, a student choosing to study away 

from the parents’ home usually faces extra financial expenses on transportation and 

accommodation that may be significant. There are also psychological costs related to 

separation. 

Distance is one of the most frequently used proxies for the major costs of migrating. The 

reason is that the greater the distance from home, ceteris paribus, the higher are the costs 

of attending a given institution, and, consequently, the lower its attractiveness. Distance 

between origin and destination is often conceptualized in a multidimensional way, 

including not only a geographical dimension, but also cultural, social, economic and 

sentimental dimensions that determine the real distance the agent faces on migrating 

(Türk, 2019). After all, two communities may be culturally, economically or even 

sentimentally close, even if they are geographically distant, and vice-versa. Beech (2015), 

for instance, shows the impact of social relations on students’ migratory process, and 

Beine et al. (2014) study the impact of colonial relations on the migratory behaviour of 

international students. It is, however, expectable that two regions that are close according 

to one dimension, are also close according to the others. Indeed, geographical distance is 

found to be a crucial factor in students’ choice of destination in most studies, whatever 

the country or methodology used.  

For instance, Berck et al. (2016), using a nested logit, find that distance affects Swedish 

students’ choice of institution of higher education, a finding that is shared by Sá et al. 

(2012), using a Random Utility Maximization Nested Logit, regarding Dutch students. 

Ciriaci (2014), on the other hand, use a weighted Probit to find that Italian students are 

more likely to migrate to adjacent regions. As for the United States, Cooke and Boyle 

(2011) estimate a gravity model and discover that interstate flows have a negative 

elasticity to distance, a finding corroborated by Faggian and Franklin (2014). As for 

intrastate migration, in the case of Georgia, Alm and Winters (2009) reach similar 



 4 

conclusions. Finally, Gibbons and Vignoles (2012) find that, in England, distance is 

relevant for the choice of institution, but it is not relevant for the choice of pursuing further 

studies. 

The insignificance of distance to the choice of further pursuing education may not, 

however, be robust to a greater segmentation of students. Cullinan et al. (2013), for 

instance, when studying Irish students, also found distance to be in general insignificant 

to the participation decision, but found that it is negatively significant in the case of 

students from the lowest social class. A similar result is found in Flannery and Cullinan 

(2014). In the same vein, Dickerson and McIntosh (2013), find that if distance does not 

have any great overall effect on the participation decision of English students, it does so 

on the marginal student who does not have very poor or excellent grades or who lives 

very far from an academic institution.  

The effect of distance may be so significant that it may even trump preferences as to field 

of education or type of institution. This is what Suhonen (2014) finds when studying 

Finnish students. The author discovers that an increase in distance reduces the odds of 

choosing a field of study, even impacting whether the student chooses a university or a 

polytechnic option. Conclusions such as these led Hemsley-Brown and Oplatka (2015), 

in a meta-review of studies on students’ choice of university, to emphasize the segmented 

nature of markets for higher education on demographic, geographic, social and 

behavioural factors. In this paper, we take segmentation seriously. 

A GRAVITY MODEL APPROACH: DATA SOURCE AND INSTITUTIONAL SETTING 

The aim of this paper is to study the effect of distance on students’ migratory decisions 

and to further explore the segmented nature of that effect. The empirical approach is based 

on the estimation of gravity models, in line with previous research. The models apply to 

Portuguese data and the setting is that of the Portuguese HE system. 

Portuguese higher education is organized into two main subsystems: university and 

polytechnic education. The binary nature of the Portuguese higher education system 

allows students to opt between academically oriented programmes, usually offered by 

universities, and professionally oriented programmes, typically offered at polytechnic 

institutes (according to the official figures of the Portuguese Ministry for Higher 

Education, in 2018/19, 55% of public sector vacancies were at universities and 45% at 

polytechnic institutes). Providers include public and private institutions, both constrained 
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by a numerus clausus system. Typically, public higher education institutions are more 

prestigious and take the biggest share of students (about 70% of the offered places, in 

2018/19). While private institutions conduct their own admission process, there is a 

centralized application/admission process that applies to all public institutions. Namely, 

higher education candidates applying to public institutions rank up to six pairs of 

programme/higher education institution. The highest-ranking pair is assumed to be the 

favourite, the first best alternative, and hence we compute student flows based on this 

option.  

To calculate flows of candidates to HE in Portugal, the dependent variable, we used the 

database on access to public HE in Portugal for the years 2008 to 2015. It was made 

available by the Portuguese Agency for Assessment and Accreditation of Higher 

Education. This database gives us the ordering of up to six pairs of institution and first 

cycle tertiary course made by each candidate, as well as, if any, the pair of placement, 

and that of enrolment. Moreover, the database has information for each candidate on 

gender, and district of origin. We will be working with flows calculated using institutions 

as destinations.2 We count 680 flows for each year, from 18 districts in Continental 

Portugal and 2 insular districts, to 34 public institutions of HE. 3 

The order of magnitude of the ten largest flows is between 1000 and 4000 every year. 

However, most of the flows are much smaller (Table 1). Indeed, about two thirds have a 

value below twenty candidates per year. Between two thirds and two fifths are below five 

candidates. Finally, flows with zero or one candidate are between a fifth and a quarter of 

the totality of flows. In other words, there is a small set of flows within districts or 

 

2 In determining the destination of each flow, there are two possible options. We could consider institutions as a whole, 

or the unit of each institution where the course is actually offered. Since every institution of higher education has at 

least one organic unit, using the latter would ensure a greater number of destinations and, consequently, preserve more 

information on candidates’ mobility. On the other hand, the division by units is heterogenous, depending on the internal 

organization of each institution, precarious, as there are courses offered by more than one unit and courses identified 

with the institution as a whole, and also volatile, as the division of institutions into such units vary across time. 

3 As for institutions, the only significant alteration during the period under analysis was the fusion of the University of 

Lisbon with the Technical University of Lisbon in 2013.Since the administrative fusion of these two universities 

occurred close to the end of the period under consideration, and both institutions after the fusion kept their routines and 

organizational processes, we decided to treat them as separate institutions throughout the whole period. 
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between very close districts with a high number of candidates, and a dispersion of 

candidates across a large number of small flows. 

Table 1: Proportions of small flows 

Year 

Proportion of Origin 

and Destination Pairs 

with a Flow of 0 

Proportion of Origin 

and Destination Pairs 

with a Flow of 1 

Proportion of Origin and 

Destination Pairs with a 

Flow <5 

Proportion of Origin and 

Destination Pairs with a 

Flow <20 

2008 10.7% 9.7% 35.3% 60.4% 

2009 11.0% 8.1% 37.2% 61.5% 

2010 11.6% 7.9% 36.0% 62.9% 

2011 14.3% 7.8% 39.3% 66.0% 

2012 17.5% 9.6% 43.5% 67.1% 

2013 19.0% 9.9% 47.2% 67.5% 

2014 16.8% 11.2% 44.3% 67.5% 

2015 15.6% 10.3% 43.5% 64.7% 

THE EFFECT OF DISTANCE ON BILATERAL FLOWS 

The notion of distance and the importance of segmentation 

In our work, distance was formulated using a geographical and temporal dimension. We 

measured it using three indicators: the straight-line distance from a district’s capital city 

and the capital city of the institution’s district, the road distance between these two 

centres, and the time to travel between them4. When the districts of origin and destination 

are the same, the straight-line distance was calculated using the formula employed by Sá 

et al. (2004): 𝑑𝑖𝑖 =
𝜋−1

𝜋
√

𝑎𝑖

𝜋
, in which 𝑎𝑖 is the surface of district 𝑖. As for the two other 

measures of distance, in these cases they were calculated by multiplying straight line 

distance by the average ratio between straight-line and each of the other indicators. In 

other words, for flows within a district, the three indicators are artificially perfectly 

correlated.  

 

4 The values for road distance and time of travel were obtained using “Google Maps Geocoding API”, and were assumed 

to be constant through time. For the insular regions of Azores and Madeira, road distance was calculated by summing 

the straight-line distance to the airport closest to the institution of destination and the road distance from the airport to 

the destination. As for time of travel, we added the time taken by an airplane flight to the airport closest to the institution 

to the time of travel from the airport to the institution. 
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These indicators suffer from two other imprecisions. First, their calculation identifies the 

place of institutions with the centre of a district’s capital city. However, some institutions 

are divided into several organic units that are in different cities of the same district (ex. 

the Polytechnic Institute of Porto), or even in different districts (ex. the New University 

of Lisbon)5. Second, since we only have information on a candidate’s district of origin, 

by identifying the candidate’s origin with the district’s capital city, we lose variability. 

This is particularly serious for flows within a district, as our measurements of distance 

will be the same for every candidate remaining in the district, whatever the institution 

chosen. 

The greatest difference among these three indicators is between straight-line or road 

distance and time of travel. Whilst straight-line and road distance for flows between 

different districts have a correlation of 0.95, their correlation with time of travel drops to 

0.5 and 0.6. The average distance made by candidates between districts was relatively 

constant throughout the years considered. It was about 184 km straight-line, 220 km by 

road, and almost 100 minutes’ worth of road travelling. 

The classical gravity model predicts distance to have a negative impact on flows, with a 

constant elasticity equal to -2. In other words, a 1% increase in distance between an origin 

and a destination, ceteris paribus, should reduce flows by about 2%. However, in the 

literature on students’ migratory behaviour, elasticities to distance measured as a straight-

line are usually about -1. 

Despite the prevision of the classical gravity model, there are reasons to believe that 

candidates’ sensitivity to distance is not constant whatever the distance travelled. There 

may be a threshold, different to every candidate, that separates those institutions that are 

sufficiently close for a candidate to consider commuting and those institutions whose 

attendance imposes a change of residence. The causal relation between flows and distance 

would not be the same in these two cases. Candidates that are expecting to commute may 

find distance a relatively minor factor, dominated by the salience of local institutions to 

their decision-making process. On the other hand, the fact that they chose to study close 

to home may, itself, result from a greater sensitivity to distance. As for the candidates that 

 

5 This imprecision is not significant. For robustness, estimation was also done by taking organic units, as opposed to 

institutions, as the units of destination. There were no qualitative or quantitative differences worth mentioning on the 

impact of distance. However, for the reasons mentioned above, working at the institution level was preferred. 
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are planning a change of residence, we would expect that their sensitivity to distance is 

lower the larger the distance they already expect to travel. After all, it is intuitive that a 

difference of 30 km for someone who is already planning to travel 100 km is less 

important than a difference of 3 km for someone who plans to travel 10 km. 

As we do not have information on every dimension of distance, or on candidates’ decision 

between commuting and changing residence, it is impossible to model the causal relation 

between distance and flows in a completely satisfactory way. Our working hypothesis 

will be to assume that candidates that remain in their district of origin or an adjacent 

district commute, whilst the others change residence. In other words, we are using 

administrative information to segment migratory flows. Naturally, it is easy to find 

candidates that decide to change residence even when attending an institution in their 

district of origin, or candidates that decide to commute even when attending institutions 

in districts that are neither their own or adjacent. However, as long as the absolute number 

of these exceptions is small, the error introduced by the hypothesis will also be small. 

We will also segment flows by fields of education to study their different sensitivities to 

distance. It is expected that flows of candidates intending to study very specific subject 

matters, which are usually found in a limited number of locations, be less sensitive to 

distance (Sá et al., 2004). Also, since there is only a small difference between the 

proportion of women in total flows and in flows between districts at great distances, we 

do not expect to find great gender differences in the sensitivity to distance. Such 

differences are not, however, infrequently found in the literature (Hemsley-Brown and 

Oplatka, 2015). 

Estimation strategy 

In this paper, the starting point is the general gravity model, such as the one in Lourenço 

and Sá (2019):  

 𝑓𝑜𝑑𝑡 = 𝐶𝑋𝑜𝑡𝑋𝑑𝑡𝑋𝑜𝑑𝑡𝜂𝑜𝑑𝑡 (1) 

where 𝑓𝑜𝑑𝑡 is the flow of candidates between origin 𝑜 and destination 𝑑 in year 𝑡; 𝑋𝑜𝑡 and 

𝑋𝑑𝑡 are measures of the attractiveness of the district of origin and of the district and 

institution of destination in year t, respectively; 𝑋𝑜𝑑 is a combination of the characteristics 

of the origin-destination pair in year t, such as the straight-line distance; 𝐶 is a 

proportionality constant; and 𝜂𝑜𝑑𝑡 is a random variable with expected value of 1. Usually, 

𝑋𝑜𝑡, 𝑋𝑑𝑡 and 𝑋𝑜𝑑𝑡 take the form: 
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 𝑋𝑜𝑡 = ∏ 𝑋𝑖𝑜𝑡
𝛽𝑖

𝑚

𝑖=1

 (2) 

 𝑋𝑑𝑡 = ∏ 𝑋𝑖𝑑𝑡
𝛾𝑖

𝑛

𝑖=1

 (3) 

 𝑋𝑜𝑑𝑡 = 𝑑𝑖𝑠𝑡𝛼 (4) 

in which the 𝑋𝑖 measure characteristics of the origin or destination, 𝑑𝑖𝑠𝑡 measures 

distance, and the 𝛽, 𝛾 and 𝛼 are parameters measuring the several elasticities. 

To estimate the latter parameter for distance indicators, the simplest strategy would be to 

estimate an equation substituting (2) and (3) for the 𝑋𝑜𝑡 and 𝑋𝑑𝑡 in (1), using the subset 

of 𝑋𝑖𝑜𝑡 and 𝑋𝑖𝑑𝑡 available, and substituting (4) for 𝑋𝑜𝑑𝑡 in (1). However, this strategy 

might result in a biased estimation of the elasticity of flows to distance for at least two 

reasons: first, because we never have complete information on all the relevant origin and 

destination characteristics, and thus we risk omitted-variable bias, second, because any 

correlation between the available 𝑋𝑖.and the error terms may also lead to bias if distance 

is not orthogonal to the regressors 𝑋𝑖. A strategy that is robust to these issues is to 

substitute fixed effects that discriminate every origin and every destination at every 

moment in time for 𝑋𝑜𝑡 and 𝑋𝑑𝑡 in (1) (Baker and Fortin, 2001; Head and Mayer, 2014). 

These fixed-effects could be used as dependent variables in subsequent regressions to 

measure the elasticities of flows to the characteristics of the origin or destination (for an 

example, see Lourenço and Sá, 2019) 

Estimation will be done by the method of (pseudo) maximum likelihood, using as 

probability density functions the Poisson distribution, the Gamma distribution, and the 

Negative Binomial distribution. Although pseudo maximum likelihood is consistent even 

with an incorrect specification of the probability density function, in which case it only 

requires a correction to the estimated standard-deviations to ensure the validity of 

statistical inference, comparing results using these three different functions helps, on the 

one hand, to assess the robustness of the results obtained with a finite sample, and, on the 

other hand, in case substantial differences are obtained, to diagnose an incorrect 

specification of the relation between distance and flows, and to find hints as to what would 

be a better model (Head and Mayer, 2014). Indeed, although our starting point for 

studying the relation between distance and flows is (4), we have given reasons to believe 
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that the relation is more complex, and probably demands a separation of flows within 

from those between districts, and a segmentation of flows for different ranges of distance.  

Results 

General Results 

Estimation results for total flows are presented in the first three columns of Table 2 for 

straight-line distance, of Table 4 for road distance, and Table 6 for time of travel. In all 

three cases, and for all probability density functions we obtain a negative elasticity with 

large absolute value, between -2 and -1.5, with the sensitivity of flows being significantly 

greater to time of travel. 

The absolute magnitude of the elasticities estimated using the Poisson density function is 

always rather inferior to that obtained using the other distributions. The first-order 

conditions that maximize the likelihood function when using the Poisson distribution 

penalize absolute differences between the expected value and the observed value. In the 

case of the Gamma distribution, for instance, they penalize the relative differences 

between the two (Head and Meyer 2014). Thus, the Poisson tends to emphasize 

observations with a larger expected flow, which, in our case, are those at a relatively 

smaller distance, and thus dominated by candidates that choose to commute. It is also 

important to notice that the inclusion of flows within districts biases the estimates. As 

mentioned, we do not have any information regarding the real distance these candidates 

travel, so we use an approximation based on the surface of the districts. But the districts 

of Porto, Braga, Lisbon, and Aveiro are the smallest in Continental Portugal, yet the 

densest ones, and those with the largest flows. This could result in an over or an 

underestimation of the sensitivity of flows to distance. Finally, there is a sizeable 

proportion of flows either equal to zero or very small (Table 1), which contrasts with the 

set of flows within districts, most of very high magnitude. Overdispersion, such as this, 

does not usually affect the desirable asymptotic properties associated with the Poisson 

distribution. However, for small samples, and, as in our case, when we have many fixed 

effects, those properties may not be felt with the number of observations available (Head 

and Mayer, 2014). 

With a view to correcting the bias caused by the inclusion of flows within districts, we 

repeated the estimations using only flows between districts (the last three columns of 

Tables 2, 4 or 6). The differences in the results become even greater, with the estimates 
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using the Poisson function diminishing, and those resulting from the other two increasing. 

Again, these differences indicate that candidates travelling a smaller distance are also less 

sensitive to it. However, such large differences point rather to an incorrect specification 

of the relation between distance and flows.  

An already mentioned alternative is that of distinguishing flows between adjacent 

districts, which are bound to incorporate a sizeable portion of commuting candidates, and 

flows between different, non-adjacent districts. The estimates for the elasticity of flows 

between adjacent districts to straight-line and road distance are approximately -1. 

Importantly, the values are as close for all density functions as expectable for the sample 

size (first three columns of Tables 3 and 5). This indicates that we are estimating the same 

real parameter. However, the elasticities to time of travel retain important differences, 

depending on the density function used (first three columns of Table 7). Still, the absolute 

values are always greater than those obtained for the other measures of distance. 

When we turn to the results on flows between different, non-adjacent districts (last three 

columns of Tables 3, 5 and 7), we notice great differences in the results depending on the 

function used. These differences may result from different sensitivities to distance 

between flows between districts closer than a certain threshold, and those more distant. 

With a view to testing this hypothesis, we segmented flows between different, non-

adjacent districts into three, depending on the straight-line distance between origin and 

destination (Tables 8, 9 and 10). This exercise produces a comfortably small range for the 

estimates obtained using the three density functions. It is also clear that, as predicted, 

these flows are less sensitive to distance the greater the distance between origin and 

destination. Moreover, for districts that are close, the sensitivity to distance is greater than 

that for flows between adjacent districts.6 

 

6 For the sake of completeness and robustness, we also estimated the elasticities by segmenting the totality of flows 

between districts by ranges of distance between origin and destination. The results were similar to those presented. 
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Table 2: Estimates of the elasticities of total flows and flows between different districts to straight-line distance 

 

Total Flows Flows Between Districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma Neg Binomial Poisson Gamma Neg Binomial 

Straight-Line Distance -1.429*** -1.918*** -1.811*** -1.279*** -1.978*** -1.842*** 

 (0.036) (0.029) (0.026) (0.032) (0.031) (0.025) 

Observations 5,440 5,440 5,440 5,168 5,168 5,168 

Flows 680 680 680 646 646 646 

Log Max. Likelihood -50609 -17754 -18738 -30076 -15557 -16581 

*** p<0.01, White st-dev 

Table 3: Estimates of the elasticities of flows between adjacent districts and flows between different, non-adjacent 

districts to straight-line distance 

 

Flows Between Adjacent Districts 
Flows Between Different, Non-Adjacent 

Districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma 
Neg 

Binomial 
Poisson Gamma Neg Binomial 

Straight-Line 

Distance 

-

0.987*** 

-

1.142*** 
-1.105*** -1.489*** -2.126*** -1.936*** 

 (0.040) (0.057) (0.045) (0.034) (0.052) (0.041) 

Observations 952 952 952 4,216 4,216 4,216 

Flows 119 119 119 527 527 527 

Log Max. Likelihood -4099 -4337 -4376 -18731 -11001 -12054 

*** p<0.01, White st-dev 
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Table 4: Estimates of the elasticities of total flows and flows between different districts to road distance 

 

Total Flows Flows Between Districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma Neg Binomial Poisson Gamma Neg Binomial 

Road Distance -1.466*** -1.949*** -1.844*** -1.352*** -2.056*** -1.924*** 

 (0.034) (0.028) (0.025) (0.030) (0.030) (0.023) 

Observations 5,440 5,440 5,440 5,168 5,168 5,168 

Flows 680 680 680 646 646 646 

Log Max. Likelihood -47371 -17697 -18683 -29391 -15536 -16562 

*** p<0.01, White st-dev 

Table 5: Estimates of the elasticities of flows between adjacent districts and flows between different, non-adjacent 

districts to road distance 

 

Flows Between Adjacent Districts Flows Between Different, Non-Adjacent Districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma Neg Binomial Poisson Gamma Neg Binomial 

Road Distance -0.903*** -1.164*** -1.111*** -1.599*** -2.202*** -2.027*** 

 (0.036) (0.052) (0.040) (0.034) (0.052) (0.040) 

Observations 952 952 952 4,216 4,216 4,216 

Flows 119 119 119 527 527 527 

Log Max. Likelihood -3978 -4332 -4372 -18494 -11016 -12060 

*** p<0.01, White st-dev 
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Table 6: Estimates of the elasticities of total flows and flows between different districts to time of travel 

 

Total Flows  Flows Between Districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma Neg Binomial Poisson Gamma Neg Binomial 

Time of Travel -1.988*** -2.484*** -2.391*** -1.624*** -2.369*** -2.234*** 

 (0.049) (0.028) (0.023) (0.036) (0.033) (0.025) 

Observations 5,440 5,440 5,440 5,168 5,168 5,168 

Flows 680 680 680 646 646 646 

Log Max. Likelihood -53977 -17655 -18663 -29618 -15525 -16555 

*** p<0.01, White st-dev 

Table 7: Estimates of the elasticities of flows between adjacent districts and flows between different, non-adjacent 

districts to time of travel 

 

Flows between adjacent districts Flows between different, non-adjacent districts 

(1) (2) (3) (4) (5) (6) 

Poisson Gamma Neg Binomial Poisson Gamma Neg Binomial 

Time of Travel -1.044*** -1.419*** -1.347*** -1.726*** -2.357*** -2.183*** 

 (0.044) (0.069) (0.052) (0.040) (0.053) (0.038) 

Observations 952 952 952 4,216 4,216 4,216 

Flows 119 119 119 527 527 527 

Log Max. Likelihood -4093 -4332 -4373 -18624 -11027 -12063 

*** p<0.01, White st-dev 
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Table 8: Estimates of the elasticities of flows between different, non-adjacent districts, segmented by straight-line 

distance, to straight-line distance 

 
Straight-Line Distance 

< 200 km 200-300 km > 300 km 

Poisson -1.535*** -1.276*** -0.518*** 

 (0.063) (0.220) (0.103) 

Gamma -1.939*** (no convergence) 

 (0.097)   

Neg Binomial -1.847*** -1.160*** -0.278*** 

 (0.066) (0.302) (0.092) 

Observations 1,520 1,096 1,600 

Flows 190 137 200 

*** p<0.01, White st-dev 

Table 9: Estimates of the elasticities of flows between different, non-adjacent districts, segmented by straight-line 

distance, to road distance 

 Road Distance 

 <200 km 200-300 km > 300 km 

Poisson -1.547*** -1.058*** -0.580*** 

 (0.058) (0.220) (0.122) 

Gamma -1.886*** (no convergence) 

 (0.092)   

Neg Binomial -1.788*** -0.984*** -0.319*** 

 (0.065) (0.278) (0.110) 

Observations 1,520 1,096 1,600 

Flows 190 137 200 

*** p<0.01, White st-dev 
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Table 10: Estimates of the elasticities of flows between different, non-adjacent districts, segmented by straight-line 

distance, to time of travel 

 
Time of Travel 

<200 km 200-300 km > 300 km 

Poisson -1.698*** -1.616*** -0.594*** 

 (0.068) (0.240) (0.092) 

Gamma -2.117*** (no convergence) 

 (0.106)   

Neg Binomial -2.010*** -1.517*** -0.820*** 

 (0.073) (0.319) (0.111) 

Observations 1,520 1,096 1,600 

Flows 190 137 200 

*** p<0.01, White st-dev 

Results with flows segmented by field of education 

With a view to identifying and measuring differences in the sensitivity of flows to 

distance depending on the field of education of the first cycles to which candidates 

applied, we estimated the elasticities of flows segmented by field. To this end, we used 

the official classification by field made by the General Directorate for Higher Education 

(Direção Geral do Ensino Superior). We followed the same estimation strategy as above, 

but to make for a lighter presentation, we only present the results obtained with the 

negative binomial, which consistently offered a better fit than the Poisson, according to 

the Akaike Information Criterion. We also segmented flows between districts by adjacent 

and non-adjacent destinations. 

In Table 11, the sensitivity of flows between adjacent districts to distance vary much 

across fields of education. If candidates to courses in the field of Arts, and Humanities 

reveal a small sensitivity to distance, with an elasticity well above -1, whatever the 

indicator used, candidates to courses in the field of Education reveal an elasticity near or 

even below -2. It is also noteworthy that the observations of a greater sensitivity to time 

of travel, and of a greater sensitivity of flows between non-adjacent districts, apply across 

the board. Only with further studies could we distinguish the effect of territorial 

dispersion of supply and that of candidates’ preferences on these results. 
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Results with flows segmented by gender 

Finally, we segmented flows by gender (Table 12). Gender differences in the case of 

flows between adjacent districts are small, women being slightly more sensitive to 

distance with an elasticity about 10% lower in the case of straight-line and road distances, 

and 15% lower in the case of time of travel. As for flows between non-adjacent districts, 

gender differences are not worthy of mention. 

Table 12: Estimates of elasticities to distance by gender 

 Women Men Total 

Straight-Line Distance 

Adjacent Districts 

-1.147*** -1.014*** -1.105*** 

(0.049) (0.057) (0.045) 

Between not Adjacent 

-1.925*** -1.897*** -1.936*** 

(0.043) (0.047) (0.041) 

Road Distance 

Adjacent Districts 

-1.160*** -0.998*** -1.111*** 

(0.043) (0.050) (0.040) 

Between not Adjacent 

-2.013*** -2.002*** -2.027*** 

(0.042) (0.046) (0.040) 

Time of Travel 

Adjacent Districts 

-1.412*** -1.195*** -1.347*** 

(0.057) (0.063) (0.052) 

Between not Adjacent 

-2.162*** -2.185*** -2.183*** 

(0.041) (0.045) (0.038) 

*** p<0.01, White st-dev  

DISCUSSION 

The estimates presented above allow the conclusion, aligned with the literature, that 

distance is, indeed, an important determinant of student mobility. More concretely, 

candidates moving between adjacent districts tend to be less sensitive to distance, whilst 

those migrating between different, non-adjacent districts are ever less sensitive, the 

greater the distance travelled. The differences in sensitivity to straight-line and road 

distances are small. In both cases, they are close to -1 for flows between adjacent districts, 

and begin in the region of -1.8 and -1.5 for the other flows, increasing to values above -

0.5 for distances greater than 300 km. Finally, flows seem to be much more sensitive to 

time of travel, but their sensitivity is qualitatively like that for the other two indicators. 
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This said, modelling and estimation would be improved if finer data on the location of 

candidates were available. Currently, it is only possible to identify the district of origin, 

and thus it is impossible to study the impact of distance on the largest flows, those within 

districts. 

The segmentations studied show differences in the sensitivity of flows to distance 

depending on the fields of education of the courses applied to. Gender differences, on the 

other hand, tend to not be of noteworthy magnitude, except for flows between adjacent 

districts. These differences across segments warrant further study and should caution 

researchers and policymakers to take segmentation seriously.  

These results indicate that measures of policy seeking to foster student migration could 

tackle the impact of distance more effectively by focusing on reducing the time-travel 

distance between regions. It also indicates that institutions in deprived or remote regions 

could increase their competitiveness by a judicious selection of the fields of study 

supplied.  
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