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ARTICLE INFO ABSTRACT

Keywords: In the context of still-low-but-rising levels of motorization and economic growth, increasing social and spatial
Accessibility inequalities, and growing concerns about air pollution and climate change, the formulation and implementation
Mobility of policies, practices and partnerships that can support an accelerated implementation of sustainable mobility
Transitions s e s . . L. . . .

Sustainability policies is an urgent concern for rapidly developing cities. This paper seeks to contribute to reframing some of the
ustainabill . . aps . .
Mixed methods knowledge and methodologies produced in and about cities of Sub-Saharan Africa, through a comprehensive
Africa assessment of mobility patterns and accessibility needs within a larger debate about mobility transitions and

sustainable development. By deploying a mixed-methods approach that builds upon case-study focus groups and
city-wide accessibility and mobility analysis in the city of Freetown, Sierra Leone’s capital, the paper maps travel
patterns and their links with structural factors such as urban form, poverty, informality and social identities at
the macro, meso and micro levels. The paper also presents evidence from a variety of methods that illustrate the
significance of accessibility-centred information and analysis for establishing policy priorities for improving
urban mobility and accessibility in the local, African and global contexts.

1. Introduction

This paper seeks to contribute to reframing some of the documented
knowledge produced in and about cities of Sub-Saharan Africa, drawing
on a comprehensive assessment of accessibility patterns, as well as
business and citizen needs in the city of Freetown, Sierra Leone. The
paper is situated within the debates related to mobility transitions and
sustainable development, exploring the base conditions under which
trajectories towards more sustainable mobility can be identified and
what role accessibility plays in such trajectories. It sets out to produce
evidence that will add to academic knowledge and inform policymaking
in Freetown and similar cities in Sub-Saharan Africa, aimed at acceler-
ating sustainable and socially inclusive transport developments at
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different scales.

Although some research is now underway, there is limited evidence
about the configuration and development patterns of urban transport in
sub-Saharan African cities. There are considerable gaps in the docu-
mentation and understanding of urban mobility and accessibility, their
links with realised and non-realised travel, and the role of walking and
the built environment in supporting inclusive and sustainable urban
development (Bryceson et al., 2003; Venter et al., 2018; Weiss et al.,
2018). By deploying a mixed-methods approach that builds upon case-
study focus groups and city-wide accessibility and mobility analysis,
the paper maps reported travel patterns and explores their links with
structural factors such as urban form, poverty, and social identities. The
paper also presents evidence of local livelihood strategies used to
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negotiate access to essential services across the urban setting, taking
advantage of available formal and informal opportunities and modes of
transport. Acknowledging that most approaches and methodologies
related to transport have been developed in the context of industrialised
societies, the paper identifies the need for rich and in-depth data in cities
of the global south about current understandings of accessibility by
citizens in different social, spatial and transport-related positions, and
how their needs are articulated in their interrelation with more tradi-
tional accessibility methods used to inform decision-making in transport
and land-use planning and policy.

This paper sits within a larger research question about the extent to
which rapidly growing Sub-Saharan African cities can initiate and
implement sustainable urban mobility transitions. Here the concept of a
sustainable urban mobility transition refers to the capacity cities have to
develop mobility systems that are efficient, ecologically sustainable, and
socially equitable. It is particularly focused on influencing the current
correlation across a variety of cities between GDP per capita and per-
centage of private motorised modal share (as illustrated in Fig. 1).

Fig. 1 shows city-level relationships, at one point in time (1995),
between GDP per capita and the share of trips made by residents in
private motorised modes (i.e., car and motorcycle drivers and passen-
gers) in a range of large cities across different continents. From this we
can see that there are two distinct patterns associated with cities of
increasing wealth. Although this is based on cross-sectional data, Teoh
et al. (2020) show that this is broadly replicated over time in individual
city trajectories. African cities such as Freetown are currently to the far
left of this graph within the circle, with relatively low GDP and private
motorised trips, but beginning to experience a rapid growth in car
ownership levels. This means that these African cities are facing long-
term choices that need to be addressed now (either implicitly or
explicitly) about which of the paths in Fig. 1 they wish to follow - or,
indeed, whether they seek to develop a unique pathway, learning from
the mistakes and successes of cities further along the two trajectories
have experienced.

Our research is built on the recognition that transport systems and
land use patterns co-evolve over time and are mutually interdependent
(e.g., high levels of car use go together with urban sprawl). It postulates
that policy and planning can intervene at critical points to contribute to
more sustainable trajectories in this evolution. The analysis and debates
put forward in this paper are based around the concept of accessibility,
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acknowledging that transport, and land-use policies affect many of the
components that make up accessibility to a decent life (e.g., ease of
access to jobs, education, health care, etc). Moreover, the Sustainable
Development Goals (SDGs) agreed by the (UNDP, 2015) argue that ac-
cess is a key part of the targets of human development for the next
decade. In particular, Goal 11 (Sustainable cities and communities) in-
cludes in one of its targets an aim to “by 2030, provide access to safe,
affordable, accessible and sustainable transport systems for all, ...with
special attention to the needs of those in vulnerable situations, women,
children, persons with disabilities and older persons” (UNDP, 2015
p.21). Moreover, global support for sustainable urban development
embodied in the UN’s New Urban Agenda, promotes equitable access to
sustainable transport, with an emphasis on the conditions faced by
low-income and peripheral urban populations, which facilitates partic-
ipation in both social and economic activities (UNDP, 2015).

We argue for a conceptual refocussing, from an emphasis on mobility
to one on accessibility, in line with research debating the interpretation
and value of the two concepts and highlighting the advantages of
adopting an accessibility framing (Black, 2018; Dimitriou and Gaken-
heimer, 2011; Ferreira and Papa, 2020; Levine, 2020). Traditional
transport planning has mainly focused on mobility and on providing the
fastest physical movement between two points. But transport is largely a
derived demand, so we argue that it is more meaningful to focus on
accessibility, which measures the ability of people to reach destinations
and take part in activities that are important to them living a decent life.
Mobility metrics are not very informative in this regard and unlike
accessibility, they do not assist in the direct identification of inequality
(Foth et al., 2013; Pereira et al., 2017; Zagatti et al., 2018). For example,
longer trips could equally signify a disbenefit (e.g., being located far
from the nearest hospital) or a benefit (e.g., freedom to explore other
parts of the country). Whereas measures of accessibility are much less
ambiguous, as they directly measure levels of participation in activities.

The analysis reported in this paper combines traditional spatial
measures of accessibility, the mapping of informal transport provision in
collaboration with local communities, and qualitative research methods;
in order to develop an accessibility-centred analysis that can enrich
policy and practice in Sub-Saharan African cities, using Freetown as case
study.

Participatory methods have been widely applied in the social sci-
ences and the humanities to engage vulnerable communities including
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Fig. 1. City-level relationships between GDP per capita and private motorised mode share.

Source: (Teoh et al., 2020)



D. Oviedo et al.

knowledge co-production, with more recent applications in health-
related research (Katapally, 2019). Community-based approaches have
contributed valuable research insights into urban and social develop-
ment, and changing ways of approaching urban research, particularly in
underserved communities (Castan Broto et al., 2022; Dick, 2017). We
seek to expand on the scope and applicability of techniques for partic-
ipatory research into daily life, by actively engaging with volunteer
researchers from diverse backgrounds in under-served urban commu-
nities. In this way, we seek not only to co-create approaches to transport
research, but also to empower engagement with concepts and measures
of urban mobility, and to contribute to awareness raising about citizen’s
spatial literacy with a focus on urban spatial accessibility. The paper
acknowledges the limitations of accessibility analysis at the city-scale,
by delving into understanding the diversity of transport needs, prefer-
ences and behaviours at the neighbourhood level, and how these relate
to the social, economic, and physical conditions in which mobility and
access are realised.

2. Concepts of accessibility, inequality, and sustainable mobility

Accessibility can be understood as “the ease of reaching desired
destinations given a number of available opportunities and intrinsic
impedance to the resources used to travel from the origin to the desti-
nation” (Bocarejo and Oviedo, 2012:143). However, these opportunities
and impedances are in a reciprocal relationship with the social position
of transport users, and the spatial structure of and distribution of ac-
tivities in cities (Levy, 2019). In this regard, “access is unequally
distributed, but the structuring of this inequality depends inter alia on
the economics of production and consumption of the objects relevant to
mobility, the nature of civil society (...), the geographical distribution of
people and activities, and the particular mobility-systems in play and
their forms of interdependence”. (Urry, 2007, pp.: 17).

One of the main characteristics of transport approaches to sustain-
ability developed in the wake of environmental awareness movements
in the early 2000s is that the goal changed from moving vehicles to
moving as many people as efficiently as possible. This is a positive goal
as it places people and their mobility at the centre of transport planning.
However, it still assumes that “an increase in travel mileage or speed
benefits society” (Litman, 1999 p. 29), and although different modes are
considered, placing public transport and high-occupancy vehicles
(HOV) as feasible solutions, it still prioritises private motorised vehicles
(Ibid).

Accessibility offers a basis for pursuing equity, strongly related to the
rights to enjoy essential goods and services. The accessibility paradigm
places access as the goal, not just as an adjunct of the transport system;
hence, mobility shifts from being an end, to be a means to access
desirable opportunities. Therefore, access as a priority became a primary
social good that predetermines the benefits of living in an urban area
(Martens, 2012; van Wee and Geurs, 2011; Vargas et al., 2017; Vecchio
et al., 2020), while mobility became an intermediate good. The analysis
of accessibility enables multi-modal assessments that consider, motor-
ised, non-motorised modes and substitutes between different modes of
transportation, considering the most suitable according to user needs
and capabilities. Additionally, land use is taken as fully integral and with
the same importance as transportation systems (Litman, 2003) and
sustainability. The individual characteristics or social positions of
transport users, such as their intersecting social identities related to
class, age, gender, physical abilities and ethnicity also emerges as crit-
ical to an understanding of accessibility (Jaramillo et al., 2012; Levy,
2013; Niehaus et al., 2016; Vasconcellos, 2014).

Within such a paradigm, Handy and Niemeier (1997, p. 1175)
characterised accessibility as “the potential for interaction, both social
and economic, the possibility of getting from home to a multitude of
destinations offering a spectrum of opportunities for work and play”, a
conceptualisation supported by several authors even in the most recent
available research (Dong et al., 2006; Farrington, 2007; Kwan and
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Weber, 2008; Oviedo, 2021; Oviedo and Guzman, 2020; Vargas et al.,
2017). Accessibility is determined by the spatial distribution of potential
destinations, the magnitude, quality, and character of the activities
found there and the ease of reaching them, all of which is determined by
the transportation system, individual characteristics and resources.
Travel costs and travel ‘choices’ -in terms of availability of destinations
and modes- are therefore essential for determining accessibility. Hence,
several authors focus on understanding how population groups with
different socio-economic characteristics, experience accessibility
differently (Currie, 2004; Gao et al., 2010; Guzman et al., 2017; Halden,
2002; Kwan, 1999; Lovett et al., 2002; Paez et al., 2012; Schonfelder and
Axhausen, 2003; Ureta, 2008).

In a policy context, the UK Social Exclusion Unit (Social Exclusion
Unit, 2012) used accessibility for evaluating and designing social policy,
acknowledging the strategic relationship between transport-related so-
cial exclusion and accessibility. Furthermore, building upon the trans-
port and equity relationship, an emergent strain of research relates to
transport and social justice (Banister, 2019; Farrington and Farrington,
2005; Justice et al., 2008; Levy and Davila, 2017; Martens, 2012). Here
the relation between transport disadvantage and poverty is examined,
focusing on the transport governance, political ideals and power re-
lations that define transport trajectories (Lee et al., 2014; Lucas, 2019).

The scales at which accessibility is approached has also evolved
across the literature, changing from a focus on the “how”, looking at
inter-area movement patterns, to a thorough consideration of the “who”
or “what” (Handy, 2020). As Halden et al. (2005) acknowledged,
“People and opportunities have been considered within the planning of
improved transport only to the extent that the characteristics of the
people or the places affect mobility and the demand for travel.” (Halden
et al., 2005, p.3). Within the accessibility paradigm, two other scales of
accessibility emerged below the macro or strategic level, that of meso
and micro-accessibility (Jones and Lucas, 2012). Meso focuses on the
movement at a neighbourhood level, regarding local street network
connectivity and permeability by different transport modes, and access
by various disability groups. The micro-scale focuses on the physical
ability to move along or cross the footway and carriageway, the ability
to enter/leave vehicles, or to manoeuvre within them, and to individual
capabilities and possibilities (Jones and Lucas, 2012). The authors argue
that achieving high levels of accessibility require good performance at
all three scales. Building on such definitions, we argue that although
‘Accessibility’ has various meanings, these can be loosely grouped into
three levels as shown in Fig. 2.

Access can be achieved in a variety of ways, such as by travelling
from home to a destination, having the good or service delivered to/
provided at the home, or in proximity, accomplishing the activity via the
web (e.g., watching a film), or using pipes (e.g., water), wires (e.g.,
electricity) or air waves (e.g., radio) to link people and products. In this
regard, we can differentiate between Accessibility and Access, the first
being the potential to reach opportunities and the second the realisation
of such potential. While people may not necessarily study at all
“reachable” schools or work in “reachable” jobs identified by potential
accessibility metrics, Accessibility focus is on the potential availability
of opportunities for interaction, providing a bird’s eye view on how
land-use and transport systems interact and provide a differentiated set
of opportunities that individuals can reach. Their availability in practice
depends on individual and collective social, economic, and cultural
drivers that enable individuals to have different levels of access.
Accessibility is determined by the costs associated with the distance or
time involved, and the availability and capacity of opportunities of a
given category. In contrast, Access to those potential opportunities is
affected by individual identities and social norms linked with relations
of gender, age, class, and religion, among others. These structure indi-
vidual capacities, skills and abilities, economic and social barriers to
participating in a given activity or consuming a given good, and the
provision and availability of services, activities, and the supply of goods
at different times. In other words, accessible opportunities are not
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Physical (and psychological) ability to manoeuvre through the
fransport system at points of interface and interchange (e.g.
boarding a bus, dealing with slopes, crossing the road).

— MICRO accessibility

Commonly associated with problems experienced by people with
mobility impairments (e.g. poor vision, using a wheelchair, travelling

with young children).

Suitability of the street network for making local journeys, particularly

on foot.

— MESO accessibility

- This includes aspects of connectivity (directness of routes from home|
o local facilities, stations, etc) and of the extent and quality of
footway provision — the latfter features can be captured through an

assessment of ‘walkability’.

Accessibility

_1 The ease with which people can access locations, goods and
services in the city — traditionally physically, but increasing virtually.

MACRO or strategic
accessibility

Physical distribution of land uses and associated facilities across the

city

|_JTransport and digital networks that enable the movement of people

and goods across and beyond the city

Fig. 2. Scales of accessibility.
Source: Own elaboration based on (Jones and Lucas, 2012)

accessed equally by all groups in society.

Geurs and Van Wee (2004) identify four main components in the
concept of accessibility: (i) land-use, which refers to the quantity,
quality and distribution in space of opportunities such as jobs, shops,
healthcare and, social and recreational facilities at destination locations,
and the demand for opportunities at origin locations; (ii) transport,
which accounts for the features of the transport system expressed in
terms of the (dis)utility for an individual to travel between origins and
destinations using a given mode of transport; (iii) time, which reflects
time constraints related to both availability of opportunities during the
day, and the availability of time for individuals to make use of such
opportunities; and, (iv) individual, which reflects the needs, abilities
and opportunities of individuals who can influence levels of access to
transport and their ability to participate in opportunities. According to
these standard relations and components of accessibility, the in-
teractions between the components outlined above produce differenti-
ated levels of accessibility by mode, location, social groups, and activity
(Geurs and Van Wee, 2004).

These components form the cornerstones of the conceptual frame-
work for this paper, as set out in Fig. 3, which, based on the previous
discussion, makes selected additions to the Geurs and Van Wee (2004)
components. Empirical and conceptual research in rapidly changing
urban contexts suggest the need for an expanded definition that ac-
counts for the diversity of experiences of urban mobility for individuals
and social groups with different intersecting social identities that might
be excluded by virtue of their social position e.g. class, gender, age,
ethnicity etc., as well as the potential negative effects of accessibility
relations for communities affected by the operation of an imperfect
transport system (Geurs and Van Wee, 2004). Some of these elements
have been picked by recent research on accessibility, although a
consolidated framework has not been proposed accounting for the
complexities of accessibility in global south contexts (Benevenuto and
Caulfield, 2019; Lucas, 2019; Venter et al., 2019). In this regard, to
understand the role of accessibility in the development of specific tra-
jectories for sustainable mobility, it is necessary also to account
explicitly for the room for manoeuvre that informality, technology and

dynamic relations of power may introduce into each of the components
and relations suggested by (Geurs and Van Wee, 2004), and the role that
governance and institutions play in many of the decisions underlying the
distribution of each component of accessibility presented in Fig. 3.

It is important to note that many variations of the framework pre-
sented in Fig. 3 have been proposed based on the initial ideas of Geurs
and Van Wee (2004).; In practice, no mathematical accessibility mea-
sure based on this framework e manages to encompass the whole
complexity in Fig. 3.

3. Freetown context

Freetown is the capital of Sierra Leone. The central area is built at an
elevation of 49 m above sea level. Freetown is located on a mountainous
peninsular, which is approximately 38 km long and 16 km wide, with
topographic relief rising to over 700 m. The city occupies an area of 74
km? which is less than 1 % of the total land area of Sierra Leone. The
whole peninsula has a total land area of 357 km? with a coastline of
about 40 km.

3.1. Socio-demographics and development trends

With a population of about 1.1 million (approximately 21.1% of
Sierra Leone’s population), Freetown is densely settled with a popula-
tion density of 12,878 persons per km? (Statistics Sierra Leone, 2017).
This is expected to rise to 25,000 persons per km? by 2028 (MCLPE &
FCC, 2014). With an annual growth rate of 4.2%, the population of
Freetown is projected to reach 2 million residents by 2028 (Government
of Sierra Leone, 2015), accounting for 65% of the total population living
in the urban areas of Sierra Leone (Statistics Sierra Leone, 2017). In-
ternal displacement during the civil war (1991-2002) and migration in
search of employment opportunities has further contributed to the
growth of the city’s population (Macarthy et al., 2019).

Freetown has been unable to provide adequate housing, social
infrastructure, and service provision to keep pace with population
growth. With Freetown having the largest share of households (18.2%)
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(Source: Own elaboration)

in Sierra Leone, growth in the urban population already wields a heavy
burden on service delivery in the city. The 2015 census lists 12% of
dwellings as impoverished homes/kiosks or unnamed etc. representing
the spatial expansion of low-income groups into marginal and vulner-
able settlement areas (Statistics Sierra Leone, 2016). Overall, Freetown
has a Gini Coefficient of 0.32 based on 2002 data”. Similarly, urban
poverty in Freetown between was 31% in 2011 but has declined to
28.5% in 2019 (SSL, OPHI, and UNEP, 2019:2).

3.2. Economy

Already, a large share (about 75%") of Freetown’s population live in
informal settlements with the informal economy estimated to provide
jobs for as much as 70% percent of the city’s population (Government of
Sierra Leone, 2019). The service sector accounted for about 33% of the
country’s labour force in 2014 (mostly in Freetown), though its

2 Gui, 2009. Global Urban Indicators — Selected Statistics Monitoring the
Habitat Agenda and the Millennium Development Goals, Global Urban Obser-
vatory. November 2009.

3 Also, about 25% of the Freetown population live in slums

contribution to GDP declined from 30% in 2001 to 20% in 2015. More
than half of the individuals aged between 15 and 35 participate in the
labour force, and 91% percent of these are self-employed (Statistics Si-
erra Leone, 2016). Recent studies show that Freetown contributes 30%
of the country’s GDP, indicating the economic potential of the capital
city (World Bank Group, 2018) and has an average annual growth rate
(2010—2020) of 4.22%"*. Table 4 summarises the main demographic and
economic features of the city.

In Freetown, 87% of the jobs are in the tertiary sector. The transport
sector is the second highest generator of jobs, although more than 85%
of them are informal, which puts this group in a vulnerable position
(World Bank, 2018). The Freetown Structure Plan (MCLPE & FCC, 2014)
suggest that although the construction sector provides employment for a
significant proportion of Freetown’s working population, most of these
jobs are either informal (72%) or unpaid (8%). The Central Business
District is the main commercial centre in Freetown including offices of
consulting firms, financial offices, banks, and insurance operations

4 World Urbanization Prospects: The 2011 Revision, UNDESA, New York
2012
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Table 4
Demographic and Economic Indicators, Freetown.
Indicator Value Source
Population 1,055,964 Statistics Sierra Leone
2015
Population density (persons per sq.km) 12,878 Statistics Sierra Leone
2015
Population annual growth rate 4% Statistics Sierra Leone
2015
Contribution to the national GDP (%) 30% World Bank 2018
Annual GDP growth rate (2010-2020) 4.22% MTNDP 2019
Gini Coefficient 0.32 ADB 2009"
Percentage of the population under the 28.5% SSL, OPHDI and
national poverty line UNDP 2019

Source: ADB, 2009; SSL, OPHDI, &UNDP, 2019; MTNDP, 2019; World Bank,
2018; SSL, 2015.

2 African Development Bank, 2009. African Statistical Yearbook 2009. Addis
Ababa. Economic Commission for Africa

(Macarthy et al., 2019).

3.3. Transport features

Rapid population growth in Freetown has caused increasing pressure
on the existing transport systems, which are themselves inadequate and
do not meet current transport needs. As a result of limited, poorly
maintained roads, and the uncontrolled expansion of private and
informal public transport, street trading, and inefficient traffic man-
agement, the city is experiencing high levels of congestion and poor
conditions for basic access. Uncontrolled parking is a compounding
issue, with formal passenger collection points either not observed (due
to poor enforcement) or not clearly defined, leading to circulation
problems at the main interchanges and terminals in the city. In addition,
there are poor conditions for pedestrians as a result of blocked walkways
and damaged or non-existing pavements.

The city is grappling with not only limited available land space for
residential development, but also is occupying an increasing share of
urban land for road infrastructure. Recent estimates suggest that only
5% of the total land area in Freetown is allocated to roads, of which only
24% are paved compared with regional benchmarks of 10% and 50%,
respectively (DFID, 2018). Road density per capita is about 165 m of
paved road per 1000 citizens in the Greater Freetown Area, which is
around half of the average in low-income African countries (318
m/1000 people) (AfDB, 2017; World Bank, 2018).

The poor quality of the road network and narrow roads with a heavy
use of private cars, and a poor public transport service, considerably
hinders accessibility within the city. Mobility is also impacted by lack of
sidewalks, which if they exist are usually occupied by parked vehicles or
traders.

The private sector is the major supplier of transport services in
Freetown, accounting for almost 85% of the market share (World Bank,
2018). Limited institutional capacity for planning and delivery of public
transport services has created gaps in the market that unregulated pri-
vate transport services have filled. They are primarily provided by the
informal sector, largely through a mix of a few full-sized buses, poda-
podas (minibuses), shared taxis operating on fixed routes, kekeh
(three-wheelers) and okadas (motorcycles). Though these services pro-
vide an essential means of mobility across the city, their low capacity
and irregular stops mean that they contribute significantly to conges-
tion. Furthermore, citizens with physical and cognitive disabilities have
limited basic mobility, both on and off-street, with inaccessible transport
infrastructure and a large share of buildings with no design consider-
ation for such population groups (Walker and Ossul-Vermehren, 2021).

4. Methods and data

Based on the multi-factor understanding of accessibility, as shown in
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Fig. 3, this paper critically examines urban mobility, urban structure,
and land-use developments and related socio-economic, cultural, and
environmental issues at the city level and in selected localities. The
paper uses spatial and historical quantitative and qualitative analysis to
assess the role that past and contemporary transport and urban policy,
planning and governance have played in influencing conditions for ac-
cess across Freetown, and their implications for sustainable mobility
transitions. We build on various secondary data sources to conduct an
analysis of mobility, accessibility, urban structure, and land-use; and
carry out original qualitative and spatial analyses of primary data,
including semi-structured interviews with selected stakeholders,
participatory mapping, and focus groups with residents in selected
contrasting neighbourhoods to inform an analysis of distributional
impacts.

One innovation in our methodology was the combination Small and
Big Data. The first was defined as qualitative as well as local quantitative
and spatial information that, despite not having a large sample size, can
shed light on issues not previously explored. The second encompassed
large datasets such as phone records to pinpoint the main travel
attractors in the city. Small Data, as used in this project, provides ‘seed’
information that could be later scaled up organisations with more
resources.

4.1. Accessibility

We used a variety of information, of different forms and spatial
scales, from the city of Freetown to translate the main features of the
framework shown in Fig. 3 into the empirical reality of the city.

This analysis uses the cumulative accessibility model, which divides
the city into small zones and identifies the number of reachable op-
portunities from the centroid of each zone within a specific travel time
threshold. Standard outputs from a cumulative accessibility model state,
for example, that 20 health facilities are reachable from a particular
zone within 15 min.

Mathematically, the total accessibility for zone “i” at an established
travel time threshold “t” is defined as A; and expressed as:

A= ZD/-*f(c,;/-);f(c;j) =1if ¢; < tand f(c;) = 0 otherwise (€8]
=1

where Dj is the number of opportunities within zone “j,” f(c;) the
impedance function, and c; the travel time between the centroid of zone
“{” and the centroid of zone “j.”

If population information is available for all zones (as is the case in
this research), then it is possible to measure the number and percentage
of a population reaching a certain number of opportunities within a
travel time limit “t”.

To compute the cumulative accessibility model, three main inputs
are needed: (i) zones with population information, (ii) the geolocation of
opportunities analysed, and (iii) the travel times for all pairs of zones
(often expressed in form of a matrix) and that are calculated from
transport networks. Below is a summary of sources of information used
for this part of the analysis.

e Population: We used the most recent data from WorldPop (World-
Pop, 2019). This source divides Sierra Leone into small grids of 1
km2 and estimates the population within each grid.

e Opportunities (main travel attractors, health, and education facil-
ities): we used information collected by the World Bank from a local
phone operator to identify the main trip attractors across Freetown.
The dataset includes over 50,000 data points collected in one month
in 2018: Although not enough to capture the full range of travel
patterns in Freetown, it enabled a clear identification of the main
hotspots of attraction. For health and education facilities the team
used open datasets from OSM. This data was depurated and
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complemented using field-collected data from the World Bank and
the Freetown City Council (World Bank, 2018).

Travel time (networks): We used a combination of the road network
downloaded from Open Street Maps (OSM) supplemented by infor-
mation from Freetown City Council (FCC) and the World Bank.
Freetown’s General Transit Feed Specification (GTFS) has detailed
operation of the transport system in the city. The GTFS defines a
common format for public transportation schedules and associated
geographic information. GTFS structures the way public transit
agencies publish their transit data and developers write applications,
so that the data can be used in an interoperable way. GTFS has the
location of places where people are allowed to board buses and the
travel time between stations. We used OSM to calculate walking
travel time from home zone centroids to the closest boarding loca-
tion, and from alighting locations to facilities. Travel times are
calculated using shortest path algorithms.

We use the formula in Eq. (1) to estimate location-based accessibility
in 15-min time bands between 0 and 120 min (Brussel et al., 2019). This
cumulative accessibility measure incorporates the land-use structure
and transport components from Fig. 3, neglecting the temporal and the
individual and household characteristics of accessibility.

As mentioned, previously, a limitation of the cumulative accessibility
model is that it measures theoretically reachable opportunities without
necessarily reflecting real access to opportunities. For example, people
might live close to a school but study in a more distant school because of
affordability or quality issues.

4.2. Focus groups

During May 2019, a series of focus groups involving residents were
organised in the four different neighbourhoods shown in Fig. 4. Data
collection was preceded by a two-day training programme for research
coordinators in the field. After the training programme, the research
team approached local leaders who acted as ‘gatekeepers’ and facilitated
access to communities. A local meeting served to introduce the research
to neighbourhood residents and obtained informed and voluntary con-
sent for participation in the study from participants. Table 5 summarises
the main characteristics of the neighbourhoods analysed.

The sample of selected neighbourhoods is diverse and captures dif-
ferences in macro, meso and micro accessibility factors (see Fig. 2)
related to the different availability of opportunities and road infra-
structure, environmental risks, difficulties for mobility and access, and
other information presented below and summarised in Table 5.

Each focus group contained 12-16 participants large enough to
capture a diversity of opinions but small enough to provide the oppor-
tunity for all participants to share their views (Silverman, 2014). In total
57 individuals participated in these discussions. This small group of
participants also allowed the team to address some of the challenges that
characterize focus group discussions, such as keeping focus, coordi-
nating logistics and ensuring that everyone attends. Participants of the
study were provided with a project information sheet and signed an
informed consent form before participating in the discussions. The
consent form described what data participants would provide for the
study, its intended use, data protection guarantees and the right to the
withdrawal of their information.

On average women and men were equally represented.” The age of
participants in Brookfields, Cline town and South Ridge varied between
17 and 63 years whereas participants in Moyiba were considerably
younger, ranging between 21 and 33 years old. Most participants had
lived in their neighbourhood for over 5 years. Each focus group lasted
two hours and was conducted in a combination of English and the local
Krio language, according to participants’ language preferences. The

5 In the Moyiba focus group discussion 2/3 of participants were women.
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focus groups aimed to obtain evidence in three areas, namely people’s
(i) behaviours and practices, (ii) rationales and motivations, and (iii)
expectations and suggestions related to policy and practice.

4.3. Collaborative mapping of informal transport

Building on this approach, we collected information from semi-
structured interviews with local government and representatives from
the Okada and Kekeh Associations in Freetown. Three participants rep-
resenting each Association were interviewed and provided an initial
approximation for the mapping. Findings from the qualitative in-
terviews and information shared by the Associations were utilised to co-
produce the maps of semi-formal transport modes presented in Section
5. The team used the geo-location feature in WhatsApp to create a
protocol that enabled the mapping of the main hubs of operation of
motorcycle taxis and rickshaws across Freetown. The accuracy of
WhatsApp geolocation depends on the characteristics of the phones
used; nevertheless, in worst case scenarios, accuracy should have an
error ranging from 3 to 10 m, which was deemed as acceptable for our
research given the stark lack of geocoded information about informal
transport in the city.

Despite their many positive contributions and potential for com-
munity empowerment and capacity building, co-production methods
related with citizen science involve complex ethical considerations,
particularly in the context of vulnerable and disadvantaged commu-
nities (Resnik et al., 2015). Recent research has pointed to the need to
incorporate principles of inclusivity, adaptation, sensitivity, safety and
reciprocity, which involve additional complexities (Chesser et al.,
2019). In this research, the team engaged directly with these ethical
considerations through continuous monitoring of the development and
implementation of training of volunteer young researchers and the
collection of data by fostering dialogue at the local, and city scales with
peer citizen scientists. This led to relevant reflections on the importance
of informal transport in community life and showcased participation and
community-led approaches in addressing transport-related gaps. Re-
searchers and volunteers from the communities of the neighbourhoods
that were selected as case studies visited all hubs of semi-formal trans-
port services to geolocate the information. The main features of the
process of data collection, analysis and appropriation are as summarised
in the following Table 6.

5. Findings
5.1. Network coverage and access to public transport

Data on the public transport modes operating in Freetown is limited
and provides an incomplete overview of the coverage and availability of
urban transport alternatives in the city. The public transport modes in
the city are illustrated in Fig. 5. Although there have been significant
efforts from local and national governments to produce updated and
reliable information about demand for, and supply of, public and private
transport, such efforts have not yet been fully successful, leaving sub-
stantial gaps in information in the city Table 7.

The private sector is the major supplier of passenger transport ser-
vices in Freetown, accounting for almost 85% of the market share
(World Bank, 2018). Limited institutional capacity for planning and
delivery of public transport services has created gaps in the market that
private operators — many unregulated- have filled. They are primarily
provided by the semi-formal sector, through a mix of a small number of
full-sized buses, poda-podas (minibuses), shared taxis operating on fixed
routes, kekeh (three-wheelers) and okadas (motorcycles). Though these
services provide an essential means of mobility across the city, their low
capacity and informal on-demand stops mean that they contribute
significantly to congestion. Growth of low-capacity vehicles providing
public transport is fuelled by high youth unemployment, low barriers of
entry (low upfront cost) and time savings for passengers - as the smaller
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Table 5
Case-study neighbourhoods selected for focus groups.
Criteria for Cline Town Moyiba Brookfields Southridge
participation
Socioeconomic Middle-low-income neighbourhood, closer ~ Hilltop neighbourhood of Middle, middle-high income close to the Mixed neighbourhood with
characteristics to the city centre low-income informal city centre different income levels
settlements
MACRO High accessibility Low accessibility High accessibility Low accessibility
(strategic)
Accessibility

Availability of Low private motorised vehicle uses and

Private Motorised ~ ownership vehicle uses and ownership
transport

Nearby Major ports, secondary industries, and Offices (Sierra Leone
opportunities residential and commercial services Standard Bureau, SLRA,

(banks), health care facilities, police
station, place of worship, historical
buildings (former Fourah Bay College) and
the railway museum, metal workshops and
repair garages, large concentration of
warehouses, and recreation areas

3.31 km

trading activities,

stone quarrying
Distance to city 5.09 km

centre (km)

Low private motorised

SLRTC), Peace Market for

Close to the University of
Sierra Leone (Fourah Bay
College), schools, artisanal

Larger than average motorisation, private
motorisation in the neighbourhood’s

Relatively high private
motorised vehicle used in the
high-income segment
population

American Embassy,

Health care centre (Choithram —
private hospital),
communication office, Leicester
peak (highest point in

Public administration (Youyi building
housing mostly government ministries,
department, and agencies offices),
National Football Stadium, Educational
institutions such as the Freetown

Secondary School for Girls, Convent, and Freetown)
many other secondary and tertiary training

institutions; health care, markets

2.27 km 9.36 km

Source: Own elaboration.

vehicles are better able to navigate through the traffic in congested
areas. Furthermore, in the context of cities with a limited paved road
network, okadas and kekehs offer the only motorised option for many
citizens to access their home in unpaved hilly areas. These highly
inaccessible areas can be identified in Fig. 6, where a 500-m radius is
plotted around public transport stops (SLRTC, poda-poda and shared
taxis routes). Middle- and low-income household members who do not
have access to private vehicles in areas such as Goderich, Gbendembu,
Tangbeth Town and area parallel to Bai Bureh Road, depend on okadas
and kekehs as the only motorised option to access jobs and social
services.

Although two and three-wheelers are the only motorised public
transport services available for several areas in Freetown, low- income
household members cannot afford them in many cases and opt instead
for walking long distances or staying in limited areas within their
neighbourhoods. It is estimated that the percentage of average cost per
okada trip to income for a household on the minimum wage for
commuting is 18%, compared to modes with fixed routes (SLRTC, poda-
poda and shared taxis) where the percentage is 12%.

5.2. Accessibility by collective transport

We analysed patterns of trip attractions using mobile phone data, as
well as existing datasets for land use, to estimate a cumulative accessi-
bility index to opportunities for different thresholds of time, using fixed-
route public transport as reflected by the city’s GTFS.

The first analysis, shown in Fig. 7 plots the distribution of access from
residential areas to the main travel attractors in the city, which are a
proxy for the main types of economic activity, using thresholds of 15 and
60 min. As mentioned before, there could be a mismatch between po-
tential accessibility and real access. Nevertheless, the use of accessibility
metrics facilitates understanding of urban problems and helps the design
of specific policy targets. Despite the limitations of accessibility mea-
sures to express real access, it is one of the main tools used in transport
planning. As can be observed (see upper figure in Fig. 7), a minority of
the population of Freetown can secure access to the main areas of ac-
tivity in 15 min or less.

Even within a threshold of 60 min (lower figure in Fig. 7), the limited
supply of fixed-route public transport services, combined with a
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Table 6
Participatory mapping process.
Inputs Participants Outputs
Qualitative Semi-structured Three interviewees Approximate
scoping of interviews with from Kekeh and number and
hubs and Association leaders ~ Okada Associations locations of
their paratransit
locations stations
Recruiting and Project briefing, Three project 3-day capacity
training of mobile data access,  training facilitators  building
volunteer training, and Four women and workshops on
community sensitisation to four men volunteer  community
researchers spatial data researchers, aged mapping,
collection between 20 and 26,  transport spatial
from the focus information, and
group day-to-day digital
neighbourhoods tools for research.
Co-produced data
collection
protocol.
Digital data
collection
checklist for
location, trip, and
audio-visual
material
Mapping of Approximate Three project Geolocation of
paratransit locations from fieldwork hubs of Kekehs
hubs semi-structured facilitators and Okadas
interviews Eight volunteer Collection of text,
Mobile data access, researchers location, and
logistics (e.g., local photographs of
transport to each point
fieldwork sites), Algorithm to
and WhatsApp automate the
groups for data location of
collection WhatsApp trips in
Definition of R
selection criteria Shapefiles with
for mapping points hub geolocations
Participatory Shapefiles with Three workshop Testing and
workshop hub geolocations facilitators confirmation of
with Documentation Eight volunteer initial map with
operators from Associations researchers operators and
Oral inputs from Five Kekeh and Associations
workshop Okada operators Joint definition
participants Three with users and
representatives operators of pilot
from Association locations for trip
analysis
Pilot trip Pilot locations for Three project Data from 120
mapping trip origins and fieldwork WhatsApp-
between destinations facilitators registered trips in
Okada and Digital data Eight volunteer as many vehicles
Kekeh hubs collection checklist ~ researchers between 6 test
for location, trip, Two data analysts locations (58
and audio-visual Kekehs and 62
material Okadas).
WhatsApp groups Geographic and
for data collection content analysis of
data
Construction of
affordability
indices and cost
curves maps
Participatory Finalised maps of Four workshop Presentations and
workshops locations and facilitators reflections by
with affordability Eight volunteer volunteer
communities indices researchers researchers
Audio-visual Circa 50 Feedback from
material from community communities
fieldwork participants about use and

relevance of
mapping
Transfer of
material to
communities and
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Table 6 (continued)

Inputs Participants Outputs

commitment of
accompanying
advocacy
activities using
mapping and
methods

Source: Own elaboration.

unidirectional pattern of travel towards a concentrated city centre of
opportunities, means that a large share of the urban population on the
peripheries and in hilly parts of Freetown are isolated from the main
travel attractors. Measures of accessibility at 2.5 h of travel time still
leave nearly 8% of the population with no access to at least a fraction of
trip attractors in the city, signalling high levels of isolation in areas
where fixed-route public transport cannot operate.

Fig. 8 shows the accessibility to opportunities for primary and sec-
ondary education. The recent education policy in Sierra Leone has led to
an increase in investment in the development and rehabilitation of
school facilities across the city, which is reflected by the availability of
opportunities in most parts of the city. As shown in the upper half of
Fig. 8, around 50% of the population in Freetown have access to at least
one school within 15 min by fixed-route public transport, and over 90%
of the population can access at least one school within an hour (lower
figure). Although this speaks well about the coverage of educational
opportunities, the map of the 60-min threshold still reflects inequalities
in the distribution of access as well, as areas of the city that remain
isolated. Moreover, considering that the average income in Freetown is
very low and most of the economy is informal, disposable income to pay
for motorised public transport is likely to be restricted to those in
employment; which may lead to many children not being able to access
education, despite a comparatively good public transport coverage. In
addition, the capacity of schools is limited, which will lead to compe-
tition and increasing travel distances to access education for many pu-
pils who can’t — or choose not to — obtain a place in their nearest school;
this is not taken into account in this accessibility metric.

Fig. 9 shows accessibility to health facilities in the city. This coverage
is sufficiently comprehensive for 90% of the population to access at least
one opportunity within the 15-min threshold, and for 100% of the
population to access at least one facility within one hour, using fixed-
route public transport.

These findings highlight various islands of inaccessibility that can
emerge in relation to specific opportunities. As shown in Figs. 7 to 9,
peripheral settlements in Freetown, which also tend to be low income
and informal, are the most disadvantaged in relation to access to centres
of economic activity, education, and health - essential opportunities to
overcome poverty and social disadvantage.

However, in some cases, particularly in the eastern part of the city,
isolated areas correspond to newly developed land occupied by higher-
income groups, who take advantage of the available road infrastructure
to gain access to opportunities by car. Thus, higher-income groups with
access to private vehicles can overcome the poor levels of accessibility
afforded by the limited coverage of fixed-route public transport services.
These not only pose a larger social cost, in terms of pollution and
congestion, but also represent a higher risk for pedestrians and cyclists,
who tend to utilise modes used mostly by lower-income populations.

5.3. Transport disadvantage and the semi-formal private sector response

In the face of the isolation and inaccessibility resulting from the
limited supply of fixed-route public transport services, we developed the
method described in Section 4.2 to determine the coverage of non-fixed
route public transport provided by okadas and kekehs. The team mapped
all hubs of operation of these modes using WhatsApp; they identified
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Fig. 5. GTFS routes by modes.
(Source: Own elaboration)

Table 7

Modal split of motorised transport in Freetown.

Rate of motorization (per 1000 population)

Modal split

25 (total vehicles - national figure)
7 (private vehicles — national figure)

18% private car/motorcycle
23% poda-poda (minibuses)

22% shared taxis

13% okadas (moto-taxi)
12% kekehs (rickshaws)
12% buses**

Source: Statistics Sierra Leone, 2015; 2017

e

Fig. 6. Highly inaccessible areas using fixed-route modes — SLRTC, poda-poda
and shared taxis.
(Source: Own elaboration)

124 points across Freetown where these operators congregate to pick up
and drop off passengers. Fig. 10 shows the location of the hubs and the
spatial coverage of the services (% of population within 500 to 3000 m
of a collection/distribution point) in Freetown.

Adding public transport services supplied by two and three-wheelers
increase considerably the access to motorised transport for the majority
of the population in Freetown. 77% of the population can access an
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okada or kekeh hub within 1000 m of their home, which is still an
acceptable walking distance; while nearly 50% of the population can do
so within 500 m. Even in areas characterised by isolation and low de-
grees of accessibility by fixed-route public transport, the evidence shows
a good degree of availability of non-fixed route services. This suggests a
much higher degree of flexibility and adaptability of these services to the
challenges of the topography and infrastructure, as well as a more rapid
response to new land developments, which require some degree of
public transport supply - even in areas of higher income and high private
motorisation. This is a very important finding for Freetown, as no spatial
inventory of these services has been carried out to-date.

5.3.1. What are the effects of Okada and Kekehs on affordability and social
disadvantage?

The mapping of the hubs of okadas and kekehs was expanded to
include a small sample of trips conducted by researchers and volunteers
between six hubs, in order to carry out affordability assessments of
paratransit modes with no fixed route. The team co-produced the evi-
dence with participants from previous data collection exercises,
obtaining information about origins and destinations, posted fares, and
negotiated fares, at different times of the day and for users of different
gender, age, etc.

Fig. 11 shows the posted and paid fares for three-wheeler services to
and from selected points, between the six hubs. The result are isocost
curves for various parts of the city, where paid prices range from 2000 Le
(USD$0.21) up to 4000 Le (USD$0.41). For reference, the average cost
of fixed-route public transport is Le 1500, which is considerably lower
than the cheapest trip registered by three wheelers. However, as shown
in the figure, the ability of users to negotiate down prices on these less-
regulated services can increase the affordability of certain trips and the
equalisation of travel costs across fixed and flexible route public trans-
port services for specific destinations.

Fig. 12 shows the findings of the same analysis for okada services. It
finds a similar trend to the one observed in Fig. 11. There are visible
differences between posted and paid prices, which suggests an ability to
negotiate in some instances. Results in Figs. 11 and 12 complement the
findings in sections 5.1 and 5.2, as they demonstrate cheaper fares to the
city centre, where a higher density of both supply and demand is
concentrated; conversely, areas with lower coverage of both flexible and
fixed-route services tend to be more expensive, particularly in the south-
east of the city. This analysis considers all the drivers of accessibility
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Fig. 7. Accessibility to main trip attractors in Freetown within 15 min (upper figure) and 60 min (lower figure) network travel times.
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shown in Fig. 3, as it also considered the temporality variability of
pricing, driven by special conditions such as peak times and dry/rainy
seasons. There are also strong differences in price between morning and
afternoon peaks, with the former being more expensive.

Findings have identified strong gender differences between the
amounts posted and paid and the willingness of operators to negotiate,
who tend to agree to lower prices for men than women, particularly
young women. Posted and negotiated prices respond not only to the
availability of other forms of public transport at the origin and desti-
nation, but also to the state of infrastructure, as drivers tend to charge
more in areas where the road is not paved or the topography is more
challenging, adding an additional dimension to the affordability of non-
fixed route paratransit.

This is compounded by the lower availability of supply at certain
destinations, as drivers tend to reject trips to areas where they perceive it
will be more difficult to find a passenger for the return trip.

5.4. How do people experience and deal with accessibility challenges in
their daily lives? The value of citizen perspectives

As shown in Fig. 13, findings at the macro and meso accessibility
scales presented in previous sections illustrate individual’s and com-
munities’ abilities to navigate constraints and opportunities for
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accessing transport and the opportunities it makes possible. Focus
Groups discussions across the selected neighbourhoods add richness and
depth to the high-level and mode-specific views of accessibility pre-
sented earlier.

As shown in Fig. 13, there is an awareness of the interrelated indi-
vidual, neighbourhood and more strategic-level challenges faced when
moving around the city; and how these vary according to spatial location
and socio-demographic characteristics. However, despite these varia-
tions, most participants would not want to live elsewhere, illustrating
the relevance of housing in the land-use dimension of accessibility.

In Moyiba and in Brookefields, most participants stated that being
able to own and build their homes was a key reason for them or their
families to move into the neighbourhood and now to stay there. Resi-
dents of better-served neighbourhoods have an added incentive to
remain there. Participants from Brookefields highlighted the importance
of having local access to services such as churches and mosques, schools,
markets, and hospitals, among others.

In neighbourhoods farther from the centre, such as Cline Town,
participants complained about the centralisation of services in the city
centre; while in South Ridge, a participant reflected on how the lack of
local amenities is compounded by limited financial resources by noting:
“Majority of us are not working and so lack of financial resources often
restrict us from going out to visit friends, families, watch football games
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and other social amenities. So, we prefer saving the little we have just for
feeding because things are hard these days” (F, South Ridge).

Despite differences in access to opportunities and amenities, a
participant in Moyiba captures a sentiment often expressed across all
neighbourhoods: “Most of us are here in this community because it is
only here that we can have access to land and build our own houses” (M,
Moyiba).

Overall, lower-income residents experience poorer levels of acces-
sibility, both across and within neighbourhoods. However, participants
identified specific vulnerable groups who are especially constrained,
often leading to total immobility. These included: breastfeeding women,
ill and elderly residents, obese people, people with physical and cogni-
tive disabilities, and children - who all tend to remain in their neigh-
bourhoods, given lack of appropriate public transport supply and a
limited disposable income restricting travel. In Moyiba, a young female
participant reported that: “as for me, my mum is old and cannot go out”
(F, Moyiba), while in Brookefields participants suggested that some
transport providers refuse rides to specific residents: “ those sick and the
elderly, who are not strong enough to take a motorbike, and students
and pupils who cannot afford transport, so riders are unwilling to take
them”.

More vulnerable groups and lower-income residents tend to walk
more and to make trade-offs between walking and the use of okadas and
kekehs at different times of the day. In Cline Town, a young participant
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explained that: “for us, the students, we are most tired before getting to
school due to walking long distances, we also spend more time on the
road and sometimes get late to school.” This was seconded by a young
woman in the same neighbourhood who added: “at times while walking,
you may be pushed by other people or may be hit by vehicles, bikes or
kekehs and will not even stop. Also, because the roads are too narrow,
you are likely to be pickpocketed when you get to a busy area” (F, Cline
Town).

In addition to captive walking trips, there are other ‘sacrifices,” in the
form of setting off in the very early hours and long commutes — indi-
cating the importance of the temporal dimension of accessibility in
Freetown. In South Ridge, a participant illustrated this issue: “My wife
leaves here at 2am every morning to go to town to buy business, you see;
the women are going through a lot due to transportation problems that
are because of bad roads here” (M, South Ridge). A similar experience is
echoed in other neighbourhoods; in Moyiba, a participant noted that:
“Whereas for us who are not well to do, will wake up every morning at
4am for transportation to go to different parts of the city for jobbing,
schooling, and education. To wake up very early in the morning is the
best solution to catch up with transportation constraints in this com-
munity to prevent being late for job, school or business place” (M,
Moyiba). A South Ridge participant illustrated the consequence of being
walking dependent by explaining that: “most time people spend two to
three hours walking to go to town, especially business people” (M, South
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Fig. 9. Accessibility to Health facilities in Freetown at 15 min (upper) and 60 min (lower) network travel times.
(Source: Own elaboration)
Distance Population % Population
500 541,113 48%
1000 873,607 77%
1500 1,010,928 89%
2000 1,068,462 94%
2500 1,101,723 97%
3000 1,132,043 100%
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Fig. 10. Coverage of Okadas and Kekeh: Distribution of hubs (left) and population coverage (right).
(Source: Own elaboration)
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Fig. 11. Affordability curves for Kekeh: Price quoted by the operator (upper) and the paid price, after negotiation (lower).

(Source: Own elaboration)

Ridge). Seasonal effects were noted by all participants, in terms of dif-
ferences in their ability to travel during the rainy and the dry season.
During the rainy season a large share of the population had very
restricted mobility (as summarised in Fig. 13).

Participants revealed that obtaining access to opportunities comes at
a steep price for many residents - and this goes beyond economic costs.
Higher exposure and risk related to air pollution, crime and road acci-
dents in the vicinity of their neighbourhood are frequently cited con-
cerns. In Moyiba, a participant explained that it is “very difficult for us to
return home when we are out, especially at night, because of the bad
roads and transportation constraints which makes motor bike riders ride
roughly and very scary way.” People are aware of the risk and exposure
they accept when using services like okadas. However, in the words of a
South Ridge participant: “I believe that everything you do in life is a risk.
Even to drive a vehicle is a risk. Drinking water is a risk. But the motor
bike is faster (...) there are some areas that are not motorable, but you
can use a bike to go to those places and do your business” (M, South
Ridge). Okadas and Kekehs are instrumental for urban mobility despite
their risks and limitations.

Residents highlighted the role of the informal transport sector in
providing access to relevant goods and services. Their contribution is not
only in terms of the increase in transport options to leave the
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neighbourhood, but there is also an active informal economy that brings
goods and services to the neighbourhood (e.g. clothes, agricultural
produce, plumbing, electrician), via itinerant vendors and service pro-
viders using these informal transport modes. In Moyiba, a community
leader explained that: “Usually we buy foodstuffs like fish, paper,
groundnut, and the rest at ‘Bottom Mango,” but these traders now come
and sell to us in the community, making things easier for us. People also
come with water in drums to sell to us so that we will not have to go
down the community every day to fetch water for household uses” (M,
Moyiba). Respondents who were questioned about people bringing
goods and services into Cline Town reported that: “yes, people come to
sell fruits like mango, banana, oranges and so on (..) it helps us not to go
out to buy certain stuffs most of the time” (M, Cline Town), while
another respondent added that: “they help us not to spend money and
time, travelling to the markets” (F, Cline Town).

When questioned about their current forms of access, residents were
aware of their high dependency on motorised and low-occupancy
transport. In Moyiba, a participant shared a common perception by
stating that: “we don’t use bicycles because the roads are bad, narrow
and congested”. Responses across the four neighbourhoods indicate that
the car-oriented configuration of the street space, and the use of such
space by those having a car, negatively affects all residents in their
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Fig. 12. Affordability curves for Okada: Posted price (upper) and Paid price (lower).

(Source: Own elaboration)

respective neighbourhoods. There was a perception by non-car-users
that higher income groups have contributed to the detrimental quality
of available infrastructure, without contributing sufficiently to an
improvement in connectivity in their neighbourhoods or the city.

In Cline Town, a respondent observed that “people will just park
their cars on the streets, taking part of the streets and causing the roads
to be narrower” (M, Cline Town). In Brookefileds, residents see traffic as
problematic, with a participant reporting that “in Freetown, there are
certain areas that are constantly having traffic, due to the increasing
population and vehicles. Most of these areas have roundabout, we have
Congo-Cross, Lumley, Eastern-Police and Kissy Road for example, which
are almost always having traffic” (M, Brookefields). At the neighbour-
hood scale, a participant from South Ridge added that since “the ma-
jority of our houses are built very close to the street, whenever people
come with their vehicles, they have no options but to park in the street,
very close to the house” (F, South Ridge). A resident in Moyiba captures
the severity of these detriments in the street, by adding that: “I must
fight to make my way through to a vehicle everyday coming home” (F,
Moyiba).
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6. Discussion

In Sub-Saharan African cities, issues at the macro scale have almost
invariably been addressed from a top down perspective, both in the
accessibility literature and in practice (Bautista-Hernandez, 2020; Lev-
ine, 2020), and from a quantitative perspective (Cheng and Bertolini,
2013; Klopp and Cavoli, 2017; Malekzadeh and Chung, 2020; Paez et al.,
2012; van Wee, 2016). This leads to decision-making processes discon-
nected from the experiences of citizens most affected by the way the city
develops (Oviedo and Nieto-Combariza, 2021; Uteng and Lucas, 2017;
Venter et al., 2019).

While findings from different quantitative data analyses contribute
to an understanding of the wider dimensions of accessibility and its
distribution at the macro scale, and some of the challenges associated
with issues of coverage and affordability of both fixed-route and flexible-
route public transport, in-depth insights from citizens becomes an
essential input to capture the nuances of the dimensions of accessibility
presented in Fig. 3. Our focus group discussions complement main-
stream approaches, showing that most participants understand how
long-term and city-level urbanization and land-use planning and
development processes influence their ability to use diverse forms of
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Fig. 13. Insights from Focus Groups about the different dimensions of accessibility that impact on individuals and communities.

(Source: Own elaboration)

<
<

transport and gain accessibility.

Such reflections resonate with research unpacking the city’s devel-
opment from different perspectives (Koroma et al., 2020; Oviedo et al.,
2021; World Bank Group, 2018). Despite significant differences in each
neighbourhood’s socioeconomic, spatial, and motorization characteris-
tics, results suggest that formal and informal practices related to land-
use, housing, and transport are significant influences on accessibility.
The lived experiences of accessibility can be illustrated in each of the
dimensions of the proposed framework, as summarised in Fig. 13.

However, our understanding of the interactions between different
dimensions of accessibility would not be as clear without the quantita-
tive city-level accessibility analyses presented in Section 5.2; and the
complexities of transport provision and its links with individual cir-
cumstances and temporal dimensions, can best be explored through the
analysis of coverage and affordability as presented in Sections 5.1 and
5.3. The latter represents a relevant contribution to the African litera-
ture, as there are few published analyses of affordability in the region
(Venter and Behrens, 2005; Venter, 2011). Collective experiences at the
neighbourhood level, and the individual experiences of residents from
the four neighbourhoods, contribute to define urban land use conditions
underpinning access and dependency of both motorised and non-
motorized transport depending on how each neighbourhood fits in the
larger accessibility landscape of Freetown.

The findings presented in this paper supports the need to consider
different timescales and time periods when analysing accessibility in its
different dimensions and scales. Residents’ experiences of accessibility
are not only spatially differentiated, but also continually changing as a
consequence of varying risks found in the environment, seasonality of
weather, and the ever-changing configuration of the network of formal
and informal public transport provided in the city.

As supported by previous literature, the high dependency on walking
in Freetown is explained by factors such as: affordability, poor road
infrastructure that cannot support the operation of motorised transport -
particularly in neighbourhoods challenged by topography and periph-
erality - (Bryceson et al., 2003; Cervero, 2013; Kamalipour and Dovey,
2019; Oviedo et al., 2021), and the need for securing livelihoods, even at
the expense of long walking times and personal risks of injury and
exposure to crime (Esson et al., 2016; Pojani and Stead, 2017; Venter
et al., 2014). Results also suggest that, in neighbourhoods where resi-
dents have been both partially excluded from transport supply and
priced out of using the public transport services, gaps in mobility,
accessibility, and expenditure in transport (in terms of time, money, and
effort) are more marked, leading to higher levels of immobility in some
population groups (see Fig. 12).

7. Conclusions

This paper summarises the results of a multidisciplinary research
study into urban accessibility in a context that has not been frequently
explored in the transport literature, namely in Sub-Saharan Africa. The
paper presents novel evidence providing a multi-scalar and multidi-
mensional understanding of accessibility, in the context of mobility
transitions in Freetown, and taking full account of inequality issues.

The paper also demonstrates the value of using new sources of in-
formation to examine the effect of informal transport provision on access
to a range of opportunities. Such information needs to encompass
different scales and degrees of depth and complexity, which suggests the
need for both qualitative as well as quantitative data to identify current
and future accessibility practices. Despite relatively small sample sizes
and the limited accuracy of some of the tools deployed, as compared to
more sophisticated technologies and more resource-demanding quanti-
tative methods, the findings add substantially to the literature, both
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qualitatively and quantitatively. Furthermore, the availability and
quality of georeferencing information can be improved, at least at an
exploratory level, using tools such as WhatsApp. The pilot exercise
presented in this paper suggests that the use of relatively common
technologies, in a participatory fashion, expands the availability of
quantitative and spatial data, and facilitates the use of results by com-
munity groups, outside the expert-led circles of policy and practice.
Greater levels of community engagement provide new opportunities for
implementing new collaborative data collection strategies, such as the
ones outlined in this paper, combined with other engagement tech-
niques such as workshops, tours and photovoice. These combinations
can contribute to a better understanding of people’s everyday experi-
ences, as well as to greater levels of participation of citizens in urban
planning decisions.

The findings from the various analyses of accessibility presented here
suggest that inaccessibility can lead to double marginalisation. On the
one hand, inaccessible areas and population groups suffer from exclu-
sion from opportunities supporting the development and accumulation
of economic, social, and human capital. On the other hand, as reflected
by residents in South Ridge, the lack of sufficient access, combined with
inequalities in the use of road space and infrastructure, can lead to
vulnerability and exposure to environmental risks and externalities,
particularly for more vulnerable social groups.

In the face of limited local technical and financial capacity, there is a
need to develop practical incremental planning and transitional actions,
informed by comprehensive, evidence-based understandings of acces-
sibility in its different guises and scales. Accessibility analysis needs to
inform the detailed assessment of distributional issues, the targeting of
policies and the optimisation of resources. This becomes even more
urgent with the recognition of how inequalities play out in relation to
the COVI-19 pandemic. Freetown is not new to such challenges, given
the Ebola pandemic (2014).

Such types of analysis, which can be communicated and interpreted
in a myriad of formats, is also helpful to foster collaborative debate
among policy makers, planners, and citizen representatives. In the
specific context of Freetown and Sierra Leone, the types of accessibility
analysis presented here can inform policy and public investment de-
cisions (i) at national level, by the Ministry of Transport and the Ministry
of Land and Housing, (ii) the Freetown City Council and the Sierra Leone
Road Transport Company at the local level, and (iii) organisational
practices by organisations in the private and civil society sectors,
paratransit associations, land developers, and community-based orga-
nisations, such as the Federation for the Urban Poor. Furthermore, this
information can be adopted by academic institutions tasked with
training new generations of transport and planning practitioners locally,
expanding the scope of mainstream approaches to transport planning
practice. Such analyses, and their adoption across all sectors, are
essential for the co-production of a city vision and future policy di-
rections that are rooted in improving accessibility, while decreasing car
dependency and promoting more sustainable modes and uses and dis-
tribution of land. The provision of collective deliberative spaces is
essential for translating academic action research into policy and
practice.

In this regard, it is important to recognise that a number of African
cities are at a similar point in the motorisation process as Freetown. This
is, therefore, a critical opportunity for a wider consideration of the
relevance and use of the findings and methodological learnings set out in
this paper, for other Sub-Saharan African cities.
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