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Abstract 
 
Cities everywhere are struggling to establish more sustainable transport systems to reduce 
accidents, congestion, pollution and improve overall urban environments for human well-being. 
Due to increased mobility, particularly with private motorized vehicles, there is pressure and 
conflicts over space allocation in limited city roads and open spaces. There is also evidence 
that different transport modes are favoured over others in the allocation of and access to space. 
In urban planning, there are increasing efforts to allocate more space to the car, promoting 
rapid urbanisation at the expense of the space for more sustainable modes of transport. This 
process is leading to negative externalities, making the road environment unsafe for those 
outside the car. This space distribution is also dynamic and responsive to political agendas that 
change over time and geography. This research provides a comparative of urban space 
allocation in three cities, distinguishing between motorized (private and public transport) 
spaces and spaces allocated to non-motorized modes (walking and cycling). The research 
builds on analysis across different geographies of development taking examples from Europe, 
South America and Africa as case studies. We approach the cities of Bogotá (Colombia), 
Valletta (Malta) and Freetown (Sierra Leone) as examples of high density urban areas from 
both the global south and global north. The methodology entails the use of high-resolution 
satellite images and the application of geographic information systems to derive the necessary 
measurements in each city. Results show how space is unevenly distributed in many parts of 
the case study cities in the context of their own social, economic and political contexts, 
reflecting on the distribution of space in relation to other inequalities that might manifest in the 
urban space. Such inequalities lead to inequities in the transport system and the availability and 
use of open and public space. The study hopes to raise awareness of the equity issues 
surrounding urban transport systems, and the need for more sustainable urban designs for 
public and open spaces, identify commonalities and structural drivers of spatial inequalities, as 
well as context-specific determinants of urban space distribution. 
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comparatively more developed infrastructure and a more complex urban structure, public 
transport in Freetown is provided primarily by the informal sector, using a mix of a few 
publicly-owned and managed full-sized buses, poda-podas (minibuses carrying approximately 
15 passengers), saloon car taxis operating on fixed routes on a shared basis, kekehs (3-wheelers) 
and okadas (motorcycle-taxis). 
 
Although the city does not have a high private motorisation rate (see summary in Table 1 
below), passenger vehicles make up most traffic along the major routes. Motorcycles (okadas), 
are usually restricted along some routes. However, they make up most of supply along areas 
that pose challenges to larger vehicles. Collective urban transport services in Freetown are 
provided almost exclusively by road transport operators with a small contribution by water 
transport along the coast and to Lungi International Airport. The informal sector has by far the 
largest share of the market, but it is disorganized and delivers an expensive and poor quality of 
service for citizens. Moreover, as in many other cities in the global south, regulation of the use 
of public space for car users is limited, which has led to an increase in traffic congestion 
associated with rising income and population, increase in vehicle ownership, poor road 
conditions, street parking, street trading, and inefficient traffic management. Moreover, 
conditions for pedestrians and cyclists are poor as a result of blocked walkways and damaged 
or non-existing pavements. 
 

 
Figure 3. Sierra Leone, Freetown and the study area close to the CBD. 
 
 
Table 1 below summarises the situation in the three case studies. It is indeed evident from this 
preliminary comparison that further understanding of the socio-economic and cultural setting 
would enhance the analysis of the urban space distribution in each city.  
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Table 1. Population, rate of motorization and modal split in the three case study cities. Sources: Malta National Statistics Office, 2020; Colombia 
National Road Safety Agency; Bogotá Mobility Survey 2019; Colombia National Statistics Office; Statistics Sierra Leone, 2015; 2017. 
  
City Population  Population 

Density 
Rate of motorization  
(per 1,000 pop.) 

Modal Split Road Accident Injury* 

Valletta, Malta 493,559 
(2018) 
 

1,562 708 (total vehicles - 
national figures) 
607 (private cars - 
national figures) 
 

80% car 
10% bus 
2% walking 
0.1% cycling 
8% other 
 

63% drivers 
23% passengers 
14% pedestrians and cyclists 
(2018) 

Freetown, 
Sierra Leone 
 

1,055,964 
(2015) 

12,878 25 (total vehicles -
national figure-) 
7 (private vehicles - 
national figure-) 

18% private car/moto 
23% poda-poda (minibuses) 
22% shared taxis 
13% okadas (moto-taxi) 
11% kekehs (rickshaws) 
12% Buses** 
 

5% drivers 4-wheelers 
20% riders motorised 2-3 
wheelers 
60% passengers 
15% pedestrians and cyclists 
(2014) 

Bogotá, 
Colombia 
 

7,412,566 
(2018) 

19,506 212 (total vehicles) 
138 (private cars) 
56 (motorcycles) 
 

24.5% car/moto 
39.8% public transport 
23.9% walking 
6.6% cycling 
5.2% other 

18% drivers  
60% motorcyclists 
22% pedestrians 
(2018) 
 
 

* This represents the share of injuries (incl. fatalities) suffered by type of user. 
** Data for modal split in Freetown is only available for motorised transport
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an implication on scalability to larger areas which would require more time and human 
resources to map (and validate) the data for the analysis.  
 
The mapping of very different urban areas across continents and cultures did however produce 
a number of challenges. The cultural differences between the three cities is also something 
which is not captured by this study. It is evident that practices in the design, allocation and 
subsequent use of urban space varies across places. Pavements and sidewalks are an example 
of how pedestrians and the culture of walking is different in different locations. Whilst in some 
cities provision of pavements is a requirement, this is not the case in African cities where, off 
the main road, road space is shared by all users with very little dedicated infrastructure for 
pedestrians. In Malta, pedestrian space is sacrificed in the narrow residential roads for car 
parking.  
 
There are further challenges with the definition of space from remote sensed imagery because 
of the quality of the images, which vary across cities, as well as the maintenance of the 
infrastructure which affects its visibility in images. One example is the lack of maintenance of 
pedestrian crossings in Malta, with paint being sometimes very difficult to see in the images. 
Shadow in narrow roads can also be problematic whilst digitizing with the use of Google Street 
View used to compensate for the lack of clarity and visibility of infrastructure in overshadowed 
areas. In Sierra Leone, the large number of informal settlements poses challenges for the 
analysis of a large number of alleyways and unsurfaced corridors used mostly for pedestrian 
mobility, which are not accounted for in most official inventories of infrastructure.  
 
5. Results and Analysis  
 
The three case study areas have been identified, one for each city, and mapped according to the 
methods identified earlier. Table 2 provides for a summary of the allocation of space by 
transport mode in each city. Although different in morphology and scale there are similarities 
in the way that space is allocated to vehicular traffic, i.e. roads for moving and stationary cars, 
with over 72% in Malta, over 50% in Bogotá and 67% in Freetown. In all three city quarters 
very little is dedicated to public transport (0.6% on Malta, 4.8% in Bogotá and 5% in Freetown). 
Pedestrian areas vary across cities with Bogotá leading with 36% of the space, 27% in Malta 
and 14% in Freetown. Only Bogotá reports cycling infrastructure (0.4% of the total share).  
 
Table 2. Allocation of space by transport mode in the three case study cities  
 
 Valletta, Malta Bogotá, Colombia Freetown, Sierra Leone 

m2 % m2 % m2 % 
Road  69,886 52.4 287,085 50.9 304,402 60% 
Public Parking 26,386 19.8 -* - 33,571 7% 
Pedestrian Area 35,684 26.8 203,856 36.1 71,581 14% 
Public Transport  793 (bus) 0.6 27,262 (BRT) 4.8 27,047 (bus) 5% 
Bicycle Lane 0 0 2,526 0.4 0 0 
Mixed use   488 0.4 - - 61,622** 14% 
Median Strip*** - - 43,222 7.7 - - 
Total 133,237 100 563,952 100 511,291 100 

* In Bogotá, it is not allowed to park on public roads. There is no available information about public parking. 
** This refers to unsurfaced roads in Freetown. 
*** This is also referred to as central reservation. 
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The islands of Malta are divided into six regions and 68 local authorities. Most of these towns 
form one large urban agglomeration around the historic city (Valletta) and ports (Grand 
Harbour). The population distribution is relatively homogenous although lower incomes are 
reported in the southern harbour and southern regions of the main island. 
 
The area that is mapped for the purpose of this study lies just outside the historic city in an area 
of relative low income but which is adjacent to and has access to a marina with ample 
pedestrian area access for recreation. It covers an area of 2km2 and has a population of less 
than 5,000 people (Figure 54). It has an ageing population and being so close to Valletta, it is 
well served by public transport. It used to house the main hospital for the islands even though 
this is not in use anymore. Much of the land area is indeed residential with very few office uses 
in the main roads and along the promenade. 
 

 a  b             
Figure 54. Mapping space distribution in Malta (a) entire study area coverage; (b) map detail. 
Source: Own elaboration 
  
The city of Bogotá is classified in six socio-economic categories based on a local administrative 
classification named as socio-economic strata (SES). These are described from 1 to 6 and 
reflect the urban living condition of a residential zone. This indicator is correlated with average 
household income, although the relation depends also on household size, vehicle availability 
and workers and students per household (Cantillo-García et al., 2019). The lower the SES, the 
lower the income, and the urban environmental and living conditions are generally poorer. 
 
The study zone in Bogotá has a total urban area of 2.06km2 and an estimated population of 
22,200 inhabitants (Figure 65). As for the residential area, there are only the 3 lowest SES (one 
to three) occupying 47.6% of the area. The economic activities, including areas housing several 
National Government institutions occupy 27.2%, and the public space, parks, roads and 
sidewalks occupy 12.7% of the area. 
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road for motorized traffic;  
public/on-street parking;  
pedestrian spaces including walkways, pedestrian areas and pedestrianised open spaces; 
cycle paths dedicated exclusively to cyclists; 
dedicated public transport spaces and priority lanes;  
areas of mixed use including pedestrian crossings and shared spaces; and  
median strips, otherwise known as central reservations in main roads which can sometimes 
take up considerable space.  
 
Figure 4 shows the manual allocation of space to these different categories. This 
categorization of urban space did not come without challenges. Whilst typically one expects 
to find roads, pedestrian areas, public transport infrastructure, bicycle lanes, public parking 
and mixed areas for both walking, cycling and public transport, as well as for parking and 
pedestrian areas, this is not the case in the three cities. A local definition was established 
which might indeed impact the comparison as the three urban areas apply different rules for 
space distribution. There is also a level of subjectivity in the interpretation of remote imagery 
which can only be eliminated through a common definition and validation on site. This lack 
of conformity in the definition of space influences the outcome and possible interpretation of 
results. 
 
 

 
Figure 4. Detailed digitalization of the urban space in Malta. 
 
Due to limitations in time and resources few on-site visits were carried out to validate the 
data and it is therefore important to acknowledge that the measurements are estimations 
based on the best possible quality data available for the cities. Three researchers in the 
different case study cities were engaged in digitizing the maps, taking considerable time and 
effort. This has an implication on scalability to larger areas which would require more time 
and human resources to map (and validate) the data for the analysis.  (page 9, 10) 
 
 
2. In figure 4 legends are not clearly visible. 




