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Abstract: This paper focuses on the urban condition of university 
precincts, aiming at exploring their vitality potential, i.e. the capacity 
to generate urban activities and transactions. The role and contribution 
of the urban morphology is explored, based on a comparative analysis 
between two realities: Curitiba, Brazil and Lisbon, Portugal through 
two case studies:  Universidade Federal do Paraná, in Brazil and 
Cidade Universitária de Lisboa, in Portugal. The two cities present 
similarities in features such as dimension of the region area, and cam-
pus relevance. The analysis is developed based on a morphological 
description, obtained through the methodological use of space syntax 
tools, and complemented by in loco observations. It attempts to quan-
tify measures such as integration and visibility, crossing this infor-
mation with the direct observation. The final aim of this paper is to 
explore the impact of the campus morphological features on the abil-
ity to generate urban vitality.  

 

Keywords: University campus; urban vitality; urban integration; visi-
bility; space syntax. 

1. Introduction 

The worldwide process of academic democratization and the massification 
of higher education implied, from the 1970s on, the construction of new uni-
versity infrastructure, mostly located in the outskirts or outside of urban ag-
glomerations. These facilities, often conceived as mono-functional units, 
tend to present low levels of urban vitality, i.e. low capacity to generate (and 
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sustain) a determined density and diversity of flows of activities and transac-
tions (Seixas and Costa 2011). These territories are seldom perceived as in-
tegrated, fully engaged in urban dynamics.  

The interaction between city and university campuses has been vastly 
discussed in the past years (Christiaanse and Hoeger 2007; Van Winden 
2010; den Heijer 2012). The impact of the campus physical layout in the 
quality of academic life, that is, what are the positive and negative outcomes 
generated by campus configuration (Caldenby 2009), has been in the core of 
academic research lately. Space syntax has proven to be a valuable tool 
when analysing and identifying campus spatial potential, as visible in the 
studies by Adhya (2009) and Schwander (2012). 

This paper aims at evaluating the performance of the built space, explor-
ing the role and the impact of the architectural form in the vitality of the uni-
versity precincts, through the comparison of two case studies: Universidade 
Federal do Paraná/Brazil (UFPR), and Cidade Universitária de Lis-
boa/Portugal (CUL). In order to evaluate the performance of these spaces, 
spatial indicators and variables from space syntax theory (Hillier and Hanson 
1984) were chosen.  

2. Methodology 

This paper relies on syntactic analysis, complemented with in-situ observa-
tions. It follows two main research questions: (1) What is the impact of the 
physical location of a campus, within the urban context where it is embedded 
– Curitiba and Lisbon? (2) How are the open areas of the campuses being 
used?   

In order to better understand these topics, and considering the need to ad-
dress the issue of university-city and university-student relationships, the 
precincts are analysed on two different scales: on a first approach, a macro 
analysis of the urban structure, followed by a micro analysis of the campus 
and its inner organization.  

This paper is structured in 4 topics: (1) campus and city historical de-
scription; (2) macro analysis, focusing on global integration, in order to un-
derstand to what extent is the campus integrated within the urban fabric of its 
hosting city; (3) micro analysis, focusing on visibility, to identify areas with 
the potential to attract students and/or visitors in-campus; (4) in-situ observa-
tions, to survey the kind of interfaces between the built environment and the 
most visible areas. 

The syntactic analyses of the campuses were undertaken according to 
Hillier and Hanson’s space syntax methodology (1984). 
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3.  Cities and universities – global context: Curitiba and Lisbon 

3.1. CURITIBA AND LISBON 

Curitiba, capital of Paraná, in the south of Brazil has about 3 million inhabit-
ants in its metropolitan area, while 1.8 million people reside within the limits 
of the municipality. The city’s demographic structure has been strongly af-
fected by migratory movements. After a migrant flow from Europe by the 
end of the 19th and beginning of the 20th centuries, the city has, since the 
1950s, been receiving a great number of migrants from the interior of the 
state of Paraná and other regions in Brazil, due to the process of urban indus-
trialization and agricultural modernisation. Nowadays the economy relies 
mostly in services and commercial activities.  

Lisbon is the capital of Portugal and hosts approximately 2.8 million in-
habitants in its metropolitan area, while only about 550 thousands people re-
side within the limits of the municipality. Nevertheless, approximately 400 
thousand commuters enter the city everyday, making the amount of city us-
ers rise to approximately one million daily (Câmara Municipal de Lisboa 
2014). The city is located in the western coast of Portugal, and it grew from 
the 1960s until the late 1980s with a centre-periphery model. This process of 
suburbanization was highly dependent on road and public transport networks 
that lead to the dispersion of population. From the 1980’s on, the evolution 
of the metropolitan structure was characterized by the fragmentation of its 
economic, urban, natural and social dimensions and the constellations of 
new central places, no longer coincident with the conventional urban centre. 
Its economy relies mostly in services and commercial activities, as happens 
in Curitiba (Câmara Municipal de Lisboa 2014). 

The following table (Table 1) summarizes relevant socio-economical data 
about both cities in order to identify the connections and disparities between 
them. 

As we can observe in the table above, (i) the territorial area of Curitiba is 
almost 5 times wider than the area of the city of Lisbon, and the same rela-
tion exists when we compare the metropolitan areas of the cities. As far as 
population (ii) is concerned, Curitiba has 3.14 times more inhabitants than 
Lisbon, but if we regard the metropolitan areas, the numbers get closer, and 
the first has only 1.14 times more residents than the second. In terms of pop-
ulation density (iv), Lisbon presents a more compact fabric, both for the met-
ropolitan area (4.8 times more inhabitants per square kilometre than in Curi-
tiba) and for the city (1.6 times). The demographic structure (v) is different, 
since Lisbon shows a more aged population. This fact seems contradictory 
with the number of universities (viii), as Lisbon hosts almost 4 times more 
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universities than Curitiba, despite the lower number of student aged popula-
tion. Nevertheless, it is interesting to remark, that the percentage of the 
population in the labour force is approximately the same in both cities. Final-
ly, GDP per capita (vi) is 1.5 times higher in Lisbon and the average income 
(vii) is 3.2 times higher than in Curitiba.  

Table 1. Socio-economical data comparison between Curitiba and Lisbon  
Sources: CENSO 2010 (2014) and Câmara Municipal de Lisboa (2014) 

Data Geographical limits 

Curitiba - BR Lisbon - PT 

(i) Area  
(city / metropolitan area) 

435.495 sq km /  
16,627.197 sq km 

84.9 sq km /  
3,001.9 sq km 

(ii) Population  
(city / metropolitan area) 

1,751,903 inhab /  
3,223,836 inhab 

547,733 inhab /  
2,821,876 inhab 

(iii) Natural growth rate 0,99% -3,1% 

(iv) Population density  
(city / metropolitan area) 

4,029 inhab/sq km /  
194.42 inhab/sq km 

6,452 inhab/sq km / 
 940 inhab/sq km 

(v) Population by age  
(city / metropolitan area) 

  

0 to 14 y.o. 20% / 23% 13% / 16% 

15 to 24 y.o. 17% / 18% 11% / 12% 

25 to 64 y.o. 55% / 53% 53% / 56% 

> 65 y.o. 8% / 6% 23% / 17% 

(vi) GDP per capita €10,318.5 €15,600 

(vii) Average income (month) €475.29 €1,576.4 

(viii) Universities 5 18 

Public 2 3 

Private 3 15 

 

3.2. UNIVERSITY CAMPUSES 

In Curitiba, there are 66 higher education institutions. From these, 5 are uni-
versities, 2 public and 3 privately owned, which are scattered in 17 different 
locations, spread in the urban fabric. Universidade Federal do Paraná 
(UFPR) comprises 8 premises within its main campus, including the Centro 
Politécnico and the Setor de Educação Profissional e Tecnológica, which 
hosts the highest number of courses and activities.  
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In the region of Lisbon, there are in total 71 higher education institutions, 
from which 18 are universities, although only 3 are public (Cannas da Silva 
2011). There are 92 higher education facilities hosting academic functions. 
The University of Lisbon itself is spread in the city in 21 different locations, 
9 of those located within the boundaries of Cidade Universitária (CUL). 

3.2.1. UNIVERSIDADE FEDERAL DO PARANA - UFPR 

Founded in 1912, it started as a private institution. Its first headquarters 
(Prédio Central – Central Building) was built between 1913 and 1915, and it 
was located in a plot donated by the mayor, in Praça Santos Andrade, a cen-
tral area within the city. In 1950 it became a federal institution, undergoing 
an expansion process, materialized in the construction of the Hospital 
(1953), the Rectory Complex (1958) and the Polytechnic Centre (1961). 
Both the Hospital and the Rectory Complex were built in the central area of 
the urban core, in the vicinity of the Central Building, distancing respective-
ly 750m and 590m from it. Opposing, the Polytechnic Centre was built next 
to the federal highway (BR-116), located 5.3km from the traditional urban 
core. 

The university campus comprising the Polytechnic Centre and the Profes-
sional and Technological Education is located in the vicinity of important 
federal highways, lacking permeability; one of these highways separates the 
campus in two distinct areas, with only one pedestrian connection. There are 
only 3 types of land uses in the area: large-scale equipment, residential and 
commercial. 

3.2.2. UNIVERSIDADE DE LISBOA 

The University of Lisbon has undergone a merging process in 2013, which 
adjoined the previously existent University of Lisbon and Technical Univer-
sity of Lisbon. Both entities were created in 1911, and they were comple-
mentary in terms of areas of study. Nowadays, the recently created Universi-
ty of Lisbon is one of the biggest universities in the country, covering most 
areas of knowledge. 

The campus of Cidade Universitária was first discussed in the 1930s, 
with the idea of grouping all of the institutions in the same physical space. 
The idea to include in the same land plot the university hospital was devel-
oped in the late thirties, when the first project to create the Rectory, Humani-
ties and Law complex was delivered. Nowadays, the campus is split in three 
different entities, with different urban behaviours: there is the complex with 
the rectory and the university buildings, following an “academical village” 
(Turner 1984) type layout; there is the university stadium, which hosts all the 
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sports facilities; and there is the hospital complex, with Lisbon’s main hospi-
tal, and the faculties of medicine and nursing.  

The following table (Table 2) compares the main features of the two uni-
versities. 

Table 2. University general features – UFPR and UL 
Sources: Universidade Federal do Paraná (2014) Universidade de Lisboa (2014) 

University 
Acronym UFPR UL 

Name Universidade Federal do Paraná Universidade de Lisboa 

University date/Campus date 1912/1961 1911/1960 

Human resources 

Students 26,000 undergrad 35,602 undergrad 

Staff 3,619 2,260 

Teaching staff 2,258 3,461 

Courses 
Undergraduate 124 102 

Graduate 184 390 

Campus area 616,963.53 sq m 836,232.8 sq m 

Building deployment area 102,302.79 129,375 sq m 
 

The table above provides a direct comparison for general data concerning 
the studied universities. As observed, both universities and both campuses 
were created in the same period. Besides their age, they show similarities re-
garding other features. For instance, the student/professor ratio (i) shows 
very similar values (11.51 in UFPR and 10.29 in UL); despite the fact that 
the UL campus is 35% wider than UFPR’s, the occupation rate (ii) (percent-
age of occupied land) is approximately the same (15.5% for UL and 16.6% 
for UFPR); the disparities start when comparing staff numbers, since even 
though UL has approximately 37% more students, UFPR has 60% more staff 
(not including teaching staff); finally, UL almost doubles the number of 
courses in UFPR, which justifies the existing difference in enrolment num-
bers.  

4. Results and discussions 

Several studies evaluate the social and economical effect of University pre-
cincts on their neighbourhoods and hosting cities, pointing out that campus 
integration within the urban limits can be a key factor for urban regeneration 
(Wiewel and Perry 2008) with impacts on different levels such as employ-
ment, housing, mobility, leisure and consumer activities (Indovina 1997). In 
order to understand both location and articulation of the campuses within ur-
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ban fabrics, this paper compares two syntactic measures: integration (rela-
tionship to the city) and visibility (internal structure of the precinct).  

For the internal structure of the campuses, besides the visibility meas-
urement, in loco analysis was performed, in order to survey the places with 
the highest potential for serendipity and chance encounters, as well as infor-
mal communication.  

4.1. SYNTACTIC ANALYSIS – CITIES AND UNIVERSITY CAMPUSES 

Space syntax was developed in the 1980s as a descriptive theory of space 
(Hillier and Hanson 1984). It proposes a fundamental relationship between 
the configuration of space in a city and the way that it functions. It recogniz-
es spatial form as a system of relations, i.e., the location of a specific ele-
ment within the urban mesh is analysed in relation to the structure of the city 
as a system. The organization of the city is captured through descriptive enti-
ties, identifying a spatial configuration, through which the different relation-
ships among urban entities are evaluated. The analysis of the spatial configu-
ration enables the identification of potential integration or segregation of 
each element in the system. These variables are calculated based on graph 
theory and, moreover, the actual morphological computation is based on the 
associated graph of the axial map (Hillier and Hanson 1984, 108; Jiang 
1998). The syntactic reading shows that integrated axes are the ones from 
which the other axes in the system are easier to reach. In average they re-
quire shorter topological paths to be accessed from any axis in the system. 
These tend to assume dominant positions within the system, and to show 
higher numbers of pedestrian and vehicular flows. As Read (1997) points 
out, the key to urban function is the way in which each space is accessible 
from every other space in the city in terms of topological distance, or the 
number of changes of direction needed to move from one space to another. 

The axial map is processed on Depthmap software, in order to convert the 
city axes to a graph, that allows extracting both graphic and numeric outputs. 
The graphic output consists of an axial map with a colour gradation, in 
which warm colours represent more integrated axes, and colder colours more 
segregated ones. This process allows a direct comparison among cities, re-
ducing them to a common basis. The cities of Curitiba and Lisbon were ana-
lysed in terms of their hierarchized structure, that is, their degree of topolog-
ical accessibility. Axial maps and the values of global integration were 
chosen as analysis categories.   

The overlap of the global integration analysis with the location of the 
university campuses in study. In Curitiba we can observe that the most inte-
grated axes are connecting the city centre to the south-eastern area of the 
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city. BR 277 (Av. as Torres) assumes a hierarchical role within the system, 
while being one of the accesses to the UFPR campus. 

In Lisbon the more integrated areas develop from the city centre to the 
northern part of the city. The axes within and adjacent to the Cidade Univer-
sitária campus are also important axes for the city, and most of the surround-
ing streets and avenues are located within the most integrated core. 

In order to be able to compare the two cities, integration measures were 
analysed with their numeric outputs and divided in quarters, which allowed 
the identification of the position of the campuses regarding their integration 
values. The axes that encircle the UL campus are within the first quarter 
(that is, the 25% highest values of integration) while the axes surroundings 
UFPR are located within the second quarter (within the 50% highest values 
of integration, however not within the 25% more integrated). Summing up, 
we can infer that the location of UL is potentially better, when compared to 
UFPR, in terms of its position within the urban fabric.  

4.2. SYNTACTIC ANALYSIS – CAMPUS AND VISIBILITY 
MEASURES 

Visibility graphs analyse the extent to which any point in a spatial network is 
visible from any other. Where points are not directly visible, graph measures 
of a matrix of points can be calculated to test how many intervening points 
are needed for one point to see others. (Desyllas and Duxbury 2001, 8) The 
visibility graph was used to identify the places in both campuses, which are 
most visible at a global scale; that is, the places that are most visible from 
any place in campus. While in UFPR campus, the most visible area is the 
one next to the main entrance, where both the rectory and one of the academ-
ic areas are located; in UL, the most visible areas are exactly the opposite in 
terms of importance and location. They are located behind the secondary fa-
çade of the rectory, near the metro access and some of the bus stops. In terms 
of the contemporary vision towards university, in a context where openness 
is valued, and the university aims to be an inviting space, the UL campus is 
flawed, since its most important area, the University Boulevard (Alameda da 
Universidade) is not one of the most visually integrated areas. Comparing 
both campuses, we can say that UFPR has a more balanced structure, con-
cerning its inner visibility, and the university’s most visually connected area 
is located in a privileged section of the campus.  
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4.3. DATA COMPARISON – SYNTACTIC MEASURES AND IN-SITU 
OBSERVATIONS  

In an attempt to recognise the building interfaces in the most visible areas 
(identified in the previous phase) in-situ observations were undertaken. Ta-
ble 3 show the spatial layout of each campus, as well as the areas with the 
highest visibility levels.  

Table 3 shows the occupation distribution within the most visible areas, 
considering two different segments concerning space appropriation: pedes-
trian activity and vehicular activity. The comparison between the universities 
identifies the following features: (i) UFPR shows a wider area (considering 
the spatial frame of the most visible areas) of pedestrian occupation; while 
UL is, in its most visible sections, mostly occupied by motorized vehicles 
(ii); (iii) both campuses show similar percentage of areas occupied by park-
ing lots (both formal and informal). 

Table 3. Occupation data for the most visible areas in campus 

Description Higher Visual Connectivity (red+ orange areas) 

UFPR UL 
Area  
(sq m) 

Area  
(% of 
the 
campus) 

Area  
(% of the 
most visible 
areas) 

Area  
(sq m) 

Area  
(% of the 
campus)  

Area  
(% of the 
most visi-
ble areas) 

Pe
de

str
i-

 

Circulation 652.59 0.11 1% 5,98.00 0.72 19% 
Open 
space/ 
garden 

43,533.11 7.06 70% 8,534.00 1.02 27% 

V
eh

ic
le

s Parking 10,505.12 1.70 17% 4,931.00 0.59 15% 
Circulation 

7,921.44 1.28 13% 12,519.00 1.50 39% 

Partial area 62,612.26 10.15 100% 31,968.00 3.82 100% 

Total areas 616,963.53 100 - 836,232.80 100 - 

The concept of urban vitality always refers to movement and flows, de-
spite of the scale we are focusing on. Thus, a (re)vitalized urban area is the 
one that can generate and sustain a determined density of flows, regarding its 
activities and transactions. 

It is possible to speculate that the areas with higher visual connectivity 
are prone to have more intense use. In order to explore the relationship be-
tween the more visible areas and their use, an in loco survey was undertaken, 
identifying some features of the adjacent areas of the visibility core: (i) 
number of buildings; (ii) uses; (iii) type of vertical elements at ground floor 
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level, identifying the degree of visual openness, through the existence of 
doors and windows.  

Table 4 reveal how the highest visibility areas are inserted in campus and 
how they relate with the surrounding built elements.  

In order to evaluate possible outcomes in terms of movements and flows 
of people in the highest visibility areas in campus, a survey comprising land 
use, frequent users and types of boundaries between built environment and 
outdoor areas was pursued. Table 4 shows that UL buildings host more di-
versified activities, thus encouraging also more diversity as far as users are 
concerned. Its buildings are visually permeable on the ground floor, with 
openings and windows, even though, in most cases, the main façade is not 
facing the highest visibility area. 

In UFPR we can observe some level of user segregation in the area in 
study, since most of the buildings are accessed only by some groups of users. 
Moreover, the buildings tend to present less openings and less visually per-
meable walls. There are even three buildings with no openings facing the 
most visible area. In general, we can extrapolate that campus UL shows a 
stronger correlation between uses (observed patterns) and the syntactic anal-
ysis, that is, the in loco analysis corroborates the information that was ex-
tracted from the visibility analysis.  

Table 4. Building features in the adjacent areas to the most visible area in campus 
UFPR: 1 Rectory; 2 Campus management; 3 and 4 Simulation factory; 5 Chemistry; 6 Lab; 7 

Biology; 8 Astronomy; 9 Mathematics; 10 Exam room - UL: 1 Rectory; 2 Humanities; 3 
Pharmacy; 4 Law; 5 Canteen; 6 Stadium; 7 Hospital 
 existent/used;   -  non-existent/ not used. 

 UFPR UL 

 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 

Users (frequent) 

Students  -                

Professors  -                

Staff   - -  -    -        

Community  - - - - - - -  -  - - -    

Building features 

Windows   - - -    -  -       

Doors  - - - - -      -  -   - 

Closed wall - -    - - - - - - - - - - - - 
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5. Conclusions  

The main goal of this paper was to compare the urban morphology of the 
campuses of Universidade Federal do Paraná, in Curitiba, Brazil, and Cidade 
Universitária de Lisboa, in Portugal, and to evaluate their capacity to gener-
ate urban activites and transactions. Despite the population count being 3.6 
times higher in Curitiba than in Lisbon, and the profound difference in the 
demographic structure, that reveals Curitiba has a higher number of potential 
university users (both present and future), Lisbon hosts more universities.  

Comparing the universities analysed within the framework of this paper, 
the following evidence is highlighted:  

• The universities are very similar in what concerns date of creation, campus 
date, students enrolled and professors, but they differ considerably in staff 
count and staff/student ratio (60% higher in UFPR) and course offer (twice 
wider in UL); 

• The potential for movements and flows is correlated with global integration, 
measured in the axial maps of both cities. Also, UL campus performs better 
than UFPR in terms of location within the urban fabric; 

• In terms of visibility, 10% of the UFPR campus area is located within the 
most visually connected areas, while in UL these value is only of 3.8% of the 
total area. In both cases, the potential of generating movements and attracting 
people in not sufficiently explored. These spaces show the ability to become 
stronger attractors and defining elements for the campuses.  

• Regarding the built environment adjacent of the most visible areas, in neither 
of the campuses is the potential of visual integration well explored, since 
most buildings do not have sufficient number and area of doors and windows 
to enable visual permeability between interior and outdoor areas.  

This paper demonstrates that this kind of analysis can be a valuable tool 
in processes of campus rehabilitation and regeneration. The space syntax 
methodology complemented with in-situ observations can be a first approach 
on studying spatial relationships between built and outdoor areas in campus 
like urban structures, since it includes both quantifiable and measurable vari-
ables and empirical data regarding the users and their preferences.   

This paper could be a first approach to deeper studies on the matter. 
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