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 Currently Higher Education institutions (HEi) play a major role in society, constituting a 

diversified sector in constant evolution. In addition to HEi’s role in the development and 

dissemination of knowledge, as well as their contribution to economic and social development, 

these spaces of knowledge are now widely recognized as factors of territorial and social cohesion, 

and as strategic elements in urban dynamics and policies.  

This dissertation is focused on the precincts assigned for polytechnic public higher education in 

Portugal, in an attempt to understand how their morphological characteristics enhance or limit their 

relations with the surrounding environment. To fulfil this aim, all currently existent public polytechnic 

institutions in Portugal were analyzed, classified regarding their morphology, and compared to the 

Portuguese universities. 

Two cases studies were selected - the Polytechnic Institute of Beja and the Polytechnic Institute of 

Bragança - and analyzed on the basis of spatial syntax methodology. This means that both the 

relations established with the city where they are imbedded and their potential as an interface with 

the community were explored and evaluated in detail. 

 

 Polytechnic precincts; Morphological characteristics; Integration; Functional-space 

analysis; Polytechnic higher education. 

 

The current global context, in which knowledge has assumed a preponderant development role at 

multiple levels, has changed the perceived impact of higher education institutions (HEi). Their social 

responsibility and impact on society at large has increased, since access to higher education has 

been democratized and student population has simultaneously increased and became more 

diversified worldwide. HEi currently assume a predominant role not only in the development and 

dissemination of knowledge but also in economic and social development. Thus, HEi are widely 

recognized and understood as strategic elements in urban dynamics and politics. By enhancing 

regional and local development, they enable the creation of innovation ecosystems in the region 

and, in particular, within the urban centers where they are imbedded, while also developing a 

collaboration network and providing services to the community. Beyond a set of buildings, the 

precincts that constitute HEi are an opportunity to create and host a learning community of different 

generations and ages (Campos Calvo-Sotelo, 2007). 

In Portugal, higher education has changed considerably since the 1970s, currently presenting a 

diversified offer organized in two major subsystems: university and polytechnic, taught in public 

and private institutions. This diversity (in terms of institution types, educational offer, etc.) is regarded 

by most policy makers as a key factor in responding to the needs of a heterogeneous and ever 

evolving class of students (OCDE, 2007, 2018). The network of Polytechnic HEi in Portugal can be 
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found in small and medium-sized cities, with an extensive territorial coverage that facilitates the 

widespread access to higher education (Fonseca and Encarnação, 2012). Their favorable impact 

on regional economic development can be verified both at the job creation level and in the type 

and volume of business (Fernandes, 2009). 

The public polytechnic education network in Portugal is distributed along the country’s territory in a 

extensive manner, presenting a strongly regionalized character. Its dispersion is, in fact, a favorable 

factor for the development of interior regions, by motivating local populations to remain in the area, 

instead of migrating to the big cities (Alves et al, 2014). This network integrates fifteen polytechnic 

institutes, six of which are located in the North, seven in the center and two in the South. Regarding 

educational offer, there are nine types of schools to consider: Agrarian; Arts and Design; 

Communication; Sports; Social Sciences; Engineering and Technology; Management, Accounting 

and Administration; Health; and Tourism and Hotel Management. 

HEi blend into their surroundings through their physical space: they can either establish themselves 

as continuous structures complementing the urban fabric, or a disruptive ones. Consequently, it is 

pertinent to understand the extent of the integration of HEi in the urban territory, since this integration 

increases the capacity of HEi to enable connections with the adjacent territories. 

This dissertation presents a morphological characterization of the precincts that constitute public 

higher education polytechnic institutes in Portugal. This task is divided in various phases: classifying 

the polytechnics regarding their genotype; understanding the internal structure of the buildings that 

integrate each polytechnic; examining their opening potential towards the community; and 

consequently, their contribution to society’s extension mission and to economic, cultural and social 

development of the local areas. 

The work developed in this dissertation adopts a methodology of exploratory nature: i) desk 

research - research of secondary data through the collection of information already published and 

available; ii) morphological and configurational analysis. To this end, all polytechnic institutions 

were analyzed and classified according to the following variables: Location, Accessibility, 

Boundaries, Barriers, Limits, Circulation, Paths, Area (ha), Density, Compactness, Distribution, 

Landmarks and Green Areas. Subsequently, polytechnic precincts were sampled according to their 

respective types and the corresponding genotypes (Cannas da Silva, 2017) were identified. Two 

case studies were selected from the classification developed in the previous stage – the Polytechnic 

Institute of Beja and the Polytechnic Institute of Bragança. A configurational analysis was carried 

out based on the spatial syntax methodology (Hillier and Hanson, 1984), with the goal of exploring 

the relationships established with the city where they are imbedded and identifying their interface 

potential with the local community. 

The morphological analysis methodology applied to the polytechnic HEi precincts was adapted 

from the methodology developed by Cannas da Silva (2017), applied and tested in university 

precincts. This methodology proposes an analysis of universities’ infrastructures, regarding urban 

design and morphological conditions, with respect to the promotion of the interaction between HEi 

and the city in which they are imbedded. The methodology was developed with the objective of 
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exploring the role of universities’ physical space as a connection element between academia and 

society and transition element between the scales of (private) learning space and (public) city space. 

Through this morphological analysis of the precincts at an urban scale, the spatial conditions are 

emphasized in what respects the university’s ability to establish itself as a synergetic and active 

entity, committed to its mission, considering the relevance of the university-city relationship in the 

context of knowledge societies. 

All the precincts have been assessed on a scale of 1 to 7. Regarding the quantitative variables, 1 

corresponds to the lowest level and 7 to the highest. In the qualitative variables, each number was 

assigned to a quality in order to maintain the uniformity of the scale. 

AUTONOMOUS PRECINT 

Autonomous precincts stand out for their excluded location and low accessibility levels, with highly 

defined limits. They represent very low-density areas with permeable barriers and possess few 

remarkable elements. They are mostly strcutured axially. Circulation is homogeneously distributed 

with orthogonal and organic paths.  

The polytechnic precincts identified with this type tend to be more compact in relation to the 

genotype and, similarly to university precincts, their limits are more undefined and their total area 

is less than 10ha. The boundaries are permeable with some obstructive artificial barriers. 

ATTACHED PRECINCT 

The attached precincts present a peripheral location with medium-low accessibility. Their 

boundaries are opened for the vast majority of cases, with natural and artificial barriers mostly 

obstructive. The limits are visible and the density is low.  

Polytechnic institutions classified with this type, similarly to university institutions, possess less 

obstructive barriers, more enclosed boundaries and lower to middle-density. Their distribution tends 

to be linear and the limits perceivable. 

INNER PRECINCT 

The location of inner precincts is incorporated in the urban fabric, with high accessibility levels. The 

boundaries are closed with some visual permeability and clear limits. They are medium-low density 

areas and, in regard to their compactness, they are interspersed. They follow mostly orthogonal 

distributions with all kinds of paths. They present areas between 100 and 200 hectares.  

In the polytechnic precincts this is the most common type identified. Its characteristics differ from the 

genotype presenting a disjointed structure with regard to its compactness, with bidirectional 

distribution, orthogonal and organic paths and less than 10ha area. 

SELF-ENCLOSED PRECINCTS 

The self-enclosed precincts are located in the city center with high levels of accessibility. Their 

boundaries are impervious and the barriers obstructive. They present visible limits and medium-high 

density. They are structurally organized according to a bidirectional distribution. They present some 

landmarks at the precinct’s scale. As for the compactness, they are considered interspersed. They 

occupy areas between 10 and 50 hectares.  
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Similar to the university precincts, the polytechnics in this type showed clear limits and an area of 

less than 10ha. They stand out for their high compactness and the presence of some landmarks on 

the urban scale, besides those existing on the scale of the precinct. 

 
Figure 1 – Precinct Types 

 
Figure 2 – Polytechnics Precincts Average 

MACRO SCALE 

Beja has a population of about 23,500 inhabitants (INE 2011), distributed in an area of 

approximately 7km2. The offer of polytechnic education was established in 1979 with the creation 

of the Agrarian School and the Education School. In 1991 the set is complemented with the creation 

of the School of Technology and Management and, in 2002, with the School of Health.  

Bragança has a population of about 24,000 inhabitants, distributed in an area of approximately 

10km2. The Polytechnic Institute was created in 1983 and is currently holds four schools located at 

in Bragança - Aagrarian, Technology and Management, Education and Health - and one in 

Mirandela - the School of Communication, Administration and Tourism.  
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Figure 3 – Beja and Bragança Axial map 

The urban fabric of the two cities is noticeably distinct: Beja presents an urban fabric of radial 

matrix and planned development, while Bragança reveals an organic structure, grounded on the 

accentuated topography (fig.1). 

Bragança presents more than twice the axial lines existent in Beja, and about 1.7 times the number 

of segments in relation to the map numbers of the city of Beja. This fact highlights that Bragança 

has a more fragmented structure than Beja, since its area difference is considerably less significant 

than the difference found in the number of axial lines. The fact that the number of segments does 

not increase proportionally reflects the non-continuous structure of the city of Bragança, where the 

axial lines are composed of fewer segments than in Beja. 

Despite the large number of axial lines and segments on the axial map of Bragança, its dispersed 

urban fabric justifies the lower integration values on the global scale of the city (NAIN Rn), when 

compared to the values observed in Beja. In terms of Choice, on the global scale of the city (NACH 

Rn), the two cities present similar values. The analysis of NACH, in which both cities present similar 

maximum and medium values, reinforces the strongest secondary structure of the city of Beja, 

observable in the difference between the average values of the two cities. Although Bragança 

presents a higher NACH value, with reflects the dominance of some paths of the main network, the 

city presents a weaker secondary network structure, demonstrated by the lower mean value of 

NACH. Beja, thus, presents a more coherent structure than Bragança, with less discrepancy 

between main (foreground network) and secondary structure (background network) (Hillier, Yang 

and Turner (2012), Hillier 2014). 

As for the location of the polytechnic education precincts, although they are both classified as 

integrated precincts (Cannas da Silva, 2017), the IP of Beja is deployed at the end of the city, while 

the IP of Bragança presents a more central geographical position. Both polytechnics are part of the 

secondary network of the respective cities, but in Bragança’s case the precinct is directly supported 

by the main network (Hillier, 2014) of the city, which gives it some visibility advantages.  
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Figure 4 – Beja and Bragança segment map – NAIN analysis 

 

 

Figure 5 – Beja and Bragança segment map – NACH analysis 

 

MICRO SCALE 

The polytechnic precincts of Beja and Bragança are composed of four schools, central service 

buildings, canteen and residences at the service of their students.  

The Polytechnic Institute of Beja’s precinct consists of a main area where two central services 

buildings (with canteen, auditorium and library) are located, the Education school and the Agrarian 

school. Adjacent to this lot, to the south, are the school of Health and, in the north, the School of 

Technology and Management. The six student residences are dispersed throughout the city: two of 

them integrated in the adjoining neighborhood and the remaining ones dispersed in the urban 

territory. 

The main precinct of the Polytechnic Institute of Bragança integrates the central services building, 

social action services and canteen, two residences and three schools: Technology and 

Management, Agrarian and Education. The Health school is slightly removed (about 750m), in 

order to be closer to Bragança’s hospital unit, however, its dependence relationship with the main 

enclosure is not affected. 
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Figure 6 – Precincts of the Polytechnic Institute of Beja and the Polytechnic Institute of Bragança 

In the analysis of the two precincts, justified graphs of each building/school were carried out to 

characterize its structure and space-functional organization. For this analysis, the following 

functional valences were considered: learning spaces, research spaces, administrative spaces, 

technical areas, circulation areas, accesses and areas with exterior access. The spaces with the 

greatest interfacing potential between the academic community and the city’s community (Peponis, 

2018) were also highlighted, i.e., the spaces with the potential to promote greater diversity of users 

and social interactions, contributing to a greater involvement of the community in the polytechnic 

institutes. These areas are auditoriums, libraries, bar/living room, sports areas, business incubators 

and exhibition areas. They were assessed in terms of deepeness level, i.e. the number of spaces 

one must go through in order to reach each destination. 

The spatial configuration plays a key role in the promotion of social interaction (Hillier and Hanson, 

1984; Hillier et al., 1987; Hillier and Penn, 1991), and it may affect the visibility of the precinct 

as well as compromise the mission of extending higher education to the community. The city-scale 

analysis revealed that the polytechnics studied exhibit low values of Integration (closeness 

centrality), thus, revealing low potential to become destinations in the city. Nevertheless, the scale 

is tipped by higher values of Choice (betweenness centrality), in particular when the main entrance 

of the precinct is considered the reference point. However, the referred potential of the precinct, to 

also become a crossing point in trips that do not holt it nor as origin nor destination, is more visible 

in Beja than in Bragança.  
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Figure 7 – Segment analysis summary 

By globally analyzing the depth of spaces of the precinct, it is possible to note that both polytechnic 

institutes in study amount to a total of 7 levels of depth with the same spatial distribution of functions 

between the 1st and 5th level. 

In both cases, spaces prone to be use by the outside community are present in the vast majority of 

levels, which demonstrates that the promotion of proximity relations between the academic and 

external communities was not a concern when designing the buildings. However, the existence of 

these spaces in the lower depth levels maintains this possibility open for the future: the institution 

can still promote more interaction without having to physically change the space. This characteristic 

is more accentuated in Bragança, however, Beja balances this situation with higher values of 

Integration and Choice in the segment analysis. Thus, both institutions present similar levels of 

aptitude for the fulfillment of their extension mission. On the one hand, Beja presents better levels 

of integration and visibility potential from the urban point of view, but on the othre hand, in 

Bragança the spaces with interaction interface potential are located in more accessible areas in the 

buildings. 
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Figure 8 -  Distribution of spatial categories for deepness levels in the Polytechnics of Beja and Bragança 

Among the analyzed polytechnics, 13.5% were classified as self-enclosed, 17.3% as autonomous 

precincts, 25% as attached precincts, and 44.2% as inner precincts. In Portuguese universities’ 

precincts, the largest occurrence is recorded in the attached precincts with 28.3%, followed by the 

inner precincts with 26.4%, thus diverting from the results obtained in the polytechnic institutions. 

The inner precincts, found in greater numbers in the polytechnic institutions and in the entirety of 

HEi in Portugal, have a great potential for interaction with the community due to their integrated 

location in the city's urban fabric. Their closed boundaries, along with their clear limits, may 

condition this relationship. However, visual permeability can function as an inviting factor for the 

interaction between external and academic community. 

In the urban-scale syntactical analysis, both institutions showed Integration values above the city 

average, though not very high, which condition their potential to become destinations for urban 

traveling. The analysis of Choice, considering the main entrance of the precincts, presented the 

most favorable values of the analysis in both cases, revealing that the precincts have some potential 

visibility within the city for random traveling. 

In the configurational analysis of the school buildings on the precincts in study, it was concluded 

that in both cases the spaces with potential to be used by the outside community are present in the 

vast majority of depth levels. This factor, associated with the Integration analysis on the city scale, 

reveals that both the Polytechnic Institute of Beja and the Polytechnic Institute of Bragança meet the 

necessary conditions for the promotion of interactions between the academic community and the 

population of the city in which they are imbedded.  

The analysis methodology applied in this dissertation to the Polytechnic Institute of Beja and the 

Polytechnic Institute of Bragança proved to be effective in understanding the relationship between 

their configuration and the city that surrounds them. This analysis, thus, constitutes a method that 

can be applied to other educational institutions, contributing to the comprehension of openness 

levels and interaction possibilities between the institutions and the territory around it.  
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