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ABSTRACT

Accessibility to public transportation system is a major concern in the cities of South Africa. The exist-
ing public transportation route network system offers poor accessibility from the residential areas to the
public bus transportation nodes (bus stops/ranks) and vice versa in the cities of South Africa. Therefore,
using the existing public bus transportation system in Durban, the objective of the study was to make
a public transportation route network analysis to examine the accessibility of different areas in terms
of walking distance and time to the public bus transportation network. A remote sensing-premised
geographic information system method was used for the study. Findings suggested that different areas
of the city are located at a distance between 0.5 km (0.31 mi) and 15 km (9.32 mi) from the public
transport route networks. The inner-city areas including the central business districts that are located
between 0.5 (0.31 mi) and 1.0 km (0.62 mi) are relatively more accessible in which people take a little
above 8 minutes to a little above 16 minutes to reach a public transportation node. However, the areas
located at a distance more than 15 km (9.32 mi) are highly inaccessible, and it takes more than 4 hours
of walking to reach a node (bus stops). The study evidenced the current accessibility challenges in the
public transport system in Durban, and the findings could assist in upgrading or re-configuring the route
network system to make it more accessible.
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1 INTRODUCTION
The sustainable public bus transportation system in South African cities is a challenge to
the users. The demand for intracity movement and increased access to different parts of the
cites are on the rise. Consequently, challenges of accessibility and availability of appropri-
ate transport modes emerged. Most of the people in the larger cities travel by using either
their private cars or privately operated public transportation systems such as shared taxis and
minibuses. For example, according to [1], out of the total working-class people, 39.1% use
public transportation (including a privately operated public transportation system) and 38.4%
use their private cars. According to [2], 68.8% of South African households use taxi services
daily, followed by commuter bus (21.1%) and commuter rail operations (9.9%), the negligi-
ble 0.2% use a combination of walking and either of the modes listed [1]. Moreover, a sig-
nificant section of the people has difficulty in accessing either of these modes. For instance,
individuals need to walk significant distances to get to public transports or privately operated
public taxis ranks. Additionally, [3] contends that bus transport administrations do not cover
certain routes leaving workers with the choice to walk significant distances or utilize another
type of transport to get to their homes. Also, the urban areas are not amiable to a non-motor-
ized transportation framework that individuals can use for their movement needs in short
distances. Hence, a severe challenge of accessibility within the cities is experienced in the
cities of South Africa. Structural Accessibility Layer and the Public Transport and Walking

© 2021 WIT Press, www.witpress.com
ISSN: 2058-8305 (paper format), ISSN: 2058-8313 (online), http://www.witpress.com/journals
DOI: 10.2495/TDI-V5-N2-175-189



176 Okezie Ifeanyi Washington et al., Int. J. Transp. Dev. Integr., Vol. 5, No. 2 (2021)

Accessibility Index are some of the operational methods of evaluating accessibility, but the
article considers using remote sensing (RS) and geographic information system (GIS).

The public transportation system in the form of bus rapid transit (BRT) has been argued
to have significant potential in South African cities, which can enhance the accessibil-
ity and contribute to the sustainability of the transportation system. Consequently, BRT
systems have been made operational in a few large cities such as Johannesburg, Pretoria
and Cape Town. Some of the other cities including Durban have a conventional public
bus transportation system, although there are efforts to move towards BRT in the future.
However, despite the potential, the public transportation system or the BRT systems in the
cities of South Africa have not been largely accepted by the people [4]. One of the major
reasons for the poor acceptance of the public transportation system is the poor accessibility
of these buses from the residential areas. People allege that public transportation still uses
the route networks that were enforced by the apartheid era [5,6], which lack inclusivity
and accessibility to a larger section of the people particularly to the weaker and disadvan-
taged sections of the society. Very limited transformations in the route networks have been
observed leaving a significant portion of the population of the cities. For example, suburbs
or townships in and around the city having significant people belonging to the disadvan-
taged group have poor public transport connectivity. So, the route networks are argued to
be inadequate, and people must walk a considerable distance from their residences and
spent a significant amount of time to reach the public transportation nodes such as a bus
or public taxi stops. In this context, an argument has emerged that there is a need to re-
engineer, re-configure or modify the public transportation route networks to improve the
accessibility and their uses.

Be that as it may, the re-arrangement of route network needs the evaluation of the acces-
sibility of the public transportation framework from their homes to the urban cities regarding
walking distance and time it will take the individuals to arrive at the transportation hubs, for
example, transport and taxi stops and positions. Hence, the objective of the article was to
assess the accessibility of public transportation networks concerning walking distance and
time from the homes in the residential suburbs by using network analysis in terms of walk-
ing distance and time. In other words, the accessibility of the public transportation system
in the cities was measured within walking distance and time taken by the people to reach a
transportation node (bus or taxi stop/rank) located on the public transportation routes passing
through or close to the residential suburbs. The study was conducted by using the existing
public transportation route network system in the city of Durban. To measure the accessibil-
ity, a route network analysis was conducted by using GIS technique.

2 LITERATURE REVIEW
2.1 Accessibility and public transportation

Accessibility in transportation can be characterized as physical access to products, adminis-
trations and goals. It is the relative ease of arriving at an area or territory or goal [7]. At the
end of the day, it is the simplicity at which individuals can accomplish any ideal facilities,
items or activities by moving from one location to another location or within a location by
the use of transportation means [7]. It is reliant on the spatial dissemination of potential goals
comparative with the origin—destination of an individual. It is also dependent on the ability
of the transportation framework in accessing spatially isolated areas and the attributes of the
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individual to utilize the transportation framework. Furthermore, the extent, quality and char-
acter of the activities influence accessibility. Hence, accessibility investigation in geospatial
technological planning, implementation and development envelops spatial and financial per-
spectives, requires broad information and includes route network analysis [8,9].

The primary aim of public bus transportation is the movement of people and goods and
information and the rapid movement of troops in case of emergency. Several proofs have dem-
onstrated that public transport assists with diminishing traffic blockages, build work, brings
down transportation and business costs, brings down the average cost for basic items and
upgrades business development [10]. Also, it lessens harmful contamination and improves
air quality [11]. Furthermore, it empowers individuals to go without having a vehicle, at a
steady cost and timetable. More significantly, it makes residential areas accessible, encour-
ages new endeavours and working zones, diminishes accidents and overall reduces the need
for infrastructure [12]. However, the success of public transportation is dependent on the
route network that provides accessibility to the people.

2.2 Public transportation and network analysis

Public transportation is important because it allows people to take part in human activities.
There are several types of transportation systems; however, the focus of this study is on the
public transportation system, which transfers individuals from one geospatial area to another
in urban areas and suburbs. The expansion in populace and ensuing increment in financial
exercises have mounted weight for improvement of public bus transportation in the urban
areas and suburbs to enable day by day travel needs of individuals [13]. The public bus trans-
portation system operates through a route network system in a city to provide accessibility to
the people. So, the route network for public bus transportation forms an important part of the
public transportation operational planning process. The organization of routes, scheduling,
etc., forms an enormous part of the public transportation operation system [14]. The public
transportation operational process consolidates the structure of network plans and the confir-
mation of related operational characteristics, for instance, timetables, booking of transports
and drivers, frequencies, moving stock sorts and so forth [15]. Nevertheless, the public trans-
portation network constitutes a system of nodes and links. The location of these nodes and the
creation of the routes going through these nodes to pick and drop the passengers are crucial
for the achievement and accessibilities of the public transport transportation network in a city.
Notwithstanding, the straightforward idea of one area interfacing with another rapidly turns
into a complex way as the number of nodes and links increases [16]. So, network analysis
is essential to examine the accessibility and serviceability of the network and create optimal
solutions to improve the accessibility and serviceability.

2.3 GIS approach of network analysis

Until the emergence of GIS in 1968, network analysis was resolved using project manage-
ment tools. ArcGIS network analysis is a network-based spatial investigation program for
taking care of complex transport issues. As indicated by [17], network analysis is a technique
for taking care of system issues, for example, navigability, serviceability, the pace of flow,
or limiting, utilizing system availability. GIS is an adaptable instrument to coordinate land
use and transport framework segments in accessibility metric, permitting the examination of
various basic improvement situations as far as their impact on accessibility without the need
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to run conventional information concentrated 4-step transport model [18]. It is the theoretical
foundation of mathematical subdisciplines of graph theory and topology [19].

Any network system comprises of vertices and the edges that interface them. Network
analysis by GIS makes a convincing exploration of a worldview because its structure can so
naturally show complex frameworks and can understand the complex frameworks, for exam-
ple, a transportation network. GIS can examine a system without meddling with the different
spatial and cartographic properties of a system such as a shape or a length, link, nearness and
occurrence, which do not fluctuate if the system is distorted by a cartographic procedure, for
example, a projection. The perpetual quality of these properties permits them to fill in as a
reason for depicting, estimating and examining systems [19]. Furthermore, network analysis
using GIS helps to show lapses of a network. It can show details of the areas that lack roads,
facilities and transport services: It can also show areas above accessibility [17] as demon-
strated by this study.

ArcGIS can perform network analysis in six ways such as 1) route analysis, 2) nearest
feature investigation, 3) service area analysis, 4) origin—destination (OD) cost grid examina-
tion, 5) vehicle directing issue investigation and 6) area allotment investigation layers [17].
This study used the service area analysis method. The main advantage of network analysis
is that extremely complex amounts of connections can be analysed and structured well. This
brought about applying GIS techniques for the study to produce an interactive map.

3 STUDY CONTEXT AND RESEARCH METHODS
3.1 Study context: public transportation network, Durban

Durban in South Africa is a fast-growing city with increased demand for efficient, secured
and affordable public bus transportation. The city of Durban has an existing public trans-
portation system that services different suburbs in the city and the townships in and around
the city. However, most parts of this sprawling city are not connected and accessible by the
existing public bus transportation system. It is alleged that the current public transportation
system is not offering accessibility to a large segment of the people specified in the suburbs
and townships at the fringe of the city. For example, people must walk significantly long
distances and spent a considerable amount of time to reach the bus or taxi stops from their
homes in the suburbs to access the public transportation system. The public bus transporta-
tion system of Durban is poorly distributed and has not fulfilled its purpose of accessing the
urban areas or cities evenly from the nooks and cranny of the Durban city, which is causing
the larger populace without their private vehicles untold hardship [20].

An evaluation of vehicular usage over the last 15 years revealed a decrease in the utilization
of public transport and quick development in vehicle possession making the transportation
framework in the city largely unsustainable (Table 1). However, to make the transportation
system more sustainable, a move for an integrated BRT system named ‘Go Durban’ has
been under consideration for implementation, in recent times. The proposed BRT system
is envisaged to be an upgrade on the existing integrated transport plan; it is expected to roll
out in several phases. The current phase one, which is expected to be implemented, has nine
corridors denoted by C1-C9 operating daily from C1, the bridge city, to C9 in Umhlanga. It
has seven transfer stations, four parks/ride and thirteen facilities [21]. However, it will take
a significant time until the proposed BRT system becomes fully operational. Moreover, with
the increase in the population and demand for increased transportation needs in the city,
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Table 1: Vehicular usage in Durban.

Items The year 2005 The trend year 2020 Net growth 2005-2020
Total person trips 699 853 About +22%

Trips by car 333 498 About +50%

Trips by public transport 366 355 About -3%

Modal split 52:48 42:58 n.a

Source: [22].
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Figure 1: Showing part of Durban’s public transportation network (central business district).

the challenge of accessibility might remain the same if appropriate interventions to improve
accessibility are not taken. Furthermore, until the new BRT system comes into full operation,
the old public transportation system is expected to serve the larger segment of the people.
Therefore, there is a need for the network analysis to examine the accessibility challenges of
the existing public transportation network, which might also inform the expected challenges
with regards to the accessibility of the new BRT system.

3.2.1 Research method

A systematic research method for data collection and data analysis by using GIS technique
was adopted. The flow chart describes (Figure 2) reveals the steps followed in the research
method adopted for this study. GIS method was found suitable in this study because of the
nature of data and the requirements of network analysis.

GIS is a computerized application intended for the acquisition, saving, control, evaluation
and presentation of geographic information. Spatial location is the component that recognizes
geographic information from every other form of information. Spatial location is the premise
of the investigation on account of the capacity of GIS products (maps/plans), measurements,
which tie various types of data together concerning a geographical area [23]. Besides, the
data model remains the core of any GIS strategy. A data model is a theoretical form of some
real-world circumstances used to sort out data in a database. Likewise, this database ought to
furthermore be divided into datasets. The datasets are subisolated into the segment classes,
which include two classes, for example, points and lines. Data models generally comprise
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Figure 2: Methodology chart.

of three significant segments. The first is a lot of information articles or element types that
form the fundamental structure that obstructs the database. The subsequent segment is a
general rule, which obliges the events of substances to those which can lawfully show up in
the database. The last segment incorporates administrators that can be applied to elements
in the database [8]. Furthermore, the utilization of RS upgrades the proficiency of GIS. RS
is the study of capturing, preparing and revealing images and related information that are
acquired from ground-based, air-or space-borne instruments (charged couple devices) that
record the relationship between the features (target) and electromagnetic radiation. In this
manner, through RS data features that are situated on the surface of the earth can be captured.
Since GIS linked to RS data is a valuable tool to analyse spatial data of the earth’s surface
efficiently and accurately that can be used in decision making, it was deemed relevant for net-
work analysis of public transportation route network and thus used in this study. The details
of data collection and analysis are discussed in the following subsections.

3.2.2 Data Collection

Data relating to the current operational public transportation network were collected from
the Department of Transport (DoT) in the eThekwini Transport Authority (ETA). The spatial
datum collected was a shapefile that includes the current imagery of the study area (ortho-
rectified image), which served as a base map. The RS data acquired were then processed to
make them compatible with spatial and network analysis by GIS techniques by using ArcGIS
software. The primary data of the study were spatial data of the current public transport
records (CPTR) of Durban.

3.2.3 Data analysis

As mentioned previously, GIS techniques by using ArcGIS software were applied for ana-
lysing the RS data obtained. Network testing utilizes resistance (impedance) evaluation in
distinguishing a route type. So, first, georeferencing was performed by using global position-
ing system gadget (handheld) to pick a few control points at notable landmarks, and their
coordinates were acquired utilizing ground-truthing. These coordinates were used to perform
the georeferencing, which provided credibility to the data acquired and was saved in the
computer as shapefile. The data were uploaded to the ArcGIS software for several tasks to be
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performed. However, spatial and non-spatial data were grouped, to perform network analysis.
The performing of network analysis involves the following steps:

e Network analysis device in ArcMap (GIS Software) was opened and operated.

e Network analysis layer and parameters were inputted into the device.

o For verification ground-truthing was performed and checked with the network investiga-
tion layer data.

e Features without spatial attributes were evaluated and fixed to the spatial data.

e The procedure to recognize a perfect system from the other was focused to confine the
acceleration path and travel time.

e The impedance measurement was done; network evaluation was performed on the routes.
There are different sorts of impedance’s, yet the shortest time point is progressively critical.

e ArcGIS was utilized for map embellishment.

The context and setting of this study were to show how network analysis can be performed
to evaluate the degree of accessibility of a spatial location relative to the others in Durban.
It was also identified locations that need road networks to enhance public bus transportation
network. In other words, it was needful to identify the areas with less accessibility and to find
the best approach to improve accessibility.

In this context, [3,24] suggested that the total length of the pedestrian links to the bus stop
should be a circle within a radius of 400 m (0.25 mi) from the settlement. It helped to evaluate
the accessibility concerning walking speed, i.e., distance over time from different settlements
serviced by a bus stop. Therefore, the average walking speed from the settlement to the bus
stop was measured to be distance 400 m (0.25 mi) and time (10 minutes, 26 seconds), result-
ing in walking speed of approximately 2.3 km/h (1.43 mi/h). This simply implies that to walk
for 400 m (0.25 mi), it will take 10 minutes, 26 seconds at a walking speed of 2.3 km/h (1.43
mi/h) as shown in Figure 3.

According to the standard of 400 m (0.25 mi) circumference buffer suggested by the lit-
erature to the centroid (bus stops), distances from different areas from the residential settle-
ment where the passengers lived were calculated to determine the average walking speed as
denoted in Table 2.

L1 L2

A C
L3

Figure 3: Demonstrates circular buffer of 400 m (0.25 mi) showing walking distances to the
bus stop (not to scale).

Ll ———» Walking distance from settlement 1 to bus stop B

L2 Walking distance from settlement 2 to bus stop B

L3 ——— > Walking distance from settlement 3 to bus stop B

A-C +«———» Existing Bus route

B O Centroid point (bus stop) 400 m (0.25 mi) circumference as
obtained from the literature.
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Table 2: Outcome of walking distances from the 3 locations (speed is constant as calculated).

S/No Distance (km) Time (h) Speed (km/h)
L1 0.365 0.159 2.3
L2 0.332 0.144 2.3
L3 0.394 0.171 2.3

&l

Magwaveni
| Frazer

Figure 4: Details of routes, bus stops and distance of each route in km around Phoenix.

Physical access to a travel stop is deciphered as far as the vicinity of the traveller’s OD to the
closest bus stop [7], which is by and large accomplished by walking, riding a bike or driving
a vehicle for a short distance [25]. So, accessing a bus stop generally in the study area or so to
say in South Africa is achieved mainly by walking. Therefore, in this study, a reference aver-
age walking speed of about 1.3 m/s (4 ft/s), and 5 minutes of walking, which is about 400 m
(1312 ft) in terms of walking distance was taken [26]. Based on this assumption, the optimal
walking distance and time from the residences in the suburbs to the nearest bus stops were
calculated. For example, a public transportation route passing through Phoenix of Durban
(Figure 4) was taken to demonstrate the calculation. The basis of calculation of distance and
time are shown in Figure 5. To calculate some centroids were identified in the suburbs, which
should act as proxies of residences from where the distance and walking time to bus stops
were calculated. Distances and walking times on different routes from these centroids to bus
stops on the public transportation route network were calculated (Figure 5), and the example
of the results of such calculation and implication are presented in Table 3. The table shows
different routes from origin node A' and destination node A, and the distances as well as
walking times. A lower distance and lesser walking time represent higher accessibility, which
can be ascertained from this table, for example, the route shown by W1 is the most optimal
route thus more accessible.



Okezie Ifeanyi Washington et al., Int. J. Transp. Dev. Integr., Vol. 5, No. 2 (2021) 183

W, A'W'W,W,

‘V'

Ay
A nmeeeee——————) 3

Figure 5: Shows how the optimal walking distance (W') was determined.

A-B is the public bus transportation route attached to the settlement residential area one.
Al is the residential area one.

A is the centroid/bus stop along the route A-B.

W, is walking distance from residential area one to the centroid A

W, is walking distance from residential area one to the centroid A,

W, is walking distance from residential area one to the centroid A .

W! is the proposed optimal walking distance from residential area one to the centroid Al.

Table 3: Example of calculated walking distance from the origin to destination.

Origin node Destination node Distance (km)  Walking Time (h) Accessibility

Al A, along A-B W, =0.360 00:09:23 Good
Al A along A-B W,=0.393 00:10:15 Good
Al A, along A-B W, =0.408 00:10:39 Not Good
Al A along A-B W!=0.387 00:10:06 Good

Walking Distances < (0.4 km) is considered good access and > (0.4 km) not good access.

4 RESULTS AND DISCUSSION

Walking distance and time were used to resolve the problems associated with the accessibil-
ity of public bus transportation of Durban. It was achieved by performing network analysis
(of the service area) of the Durban public bus transportation route network. Service areas
were created to evaluate accessibility. Concentric service areas revealed how accessibility
changes with resistance (impedance). With the situation, it was possible to use it in identify-
ing how much land area was available and how much of any features within a neighbourhood
or the region [9,27].

Figure 6 represents the accessibility network analysis of the existing public transport net-
work. It shows in detail the various areas (demarcated in polygons) and their access to the bus
stops or public transport facilities. It was found that most of the areas (shown in polygons)
are located at a distance between 0.5 km (0.31 mi) and 15.0 km (9.32 mi) (Table 4). Figure 7
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2012 NETWORK ANALYSIS (SERVICE AREA) COVERAGE MAP
FOR PUBLIC BUS NETWORK IN DURBAN SOUTH AFRICA
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Figure 6: The network analysis of public bus transportation of Durban.

presents the areas that are located within 500 m (0.31 mi) from the public transport nodes.
People walk for 8 minutes and 6 seconds to reach the bus stops in the areas that are located
within 0.5 km (0.31 mi). Similarly, it takes a walking time of 16 minutes and 13 seconds to
reach the bus stop that is located at 1 km (0.62 mi) distance. The network analysis of the vari-
ous suburbs shows that the average bus stop walking time from the central business district
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Table 4: Parameters used to perform the network analysis.

S/No Object ID Distance (m) Area (square km)
1 12565 15000 219
2 12566 12500 260
3 12567 10000 331
4 12568 7500 382
5 12569 5000 434
6 12570 2500 176
7 12571 1500 175
8 12572 500 320

The details in Table 4, shows the areas of polygons in square kilometre and the distances in meters
used in performing the analysis. The object identification elaborates on the different spatial locations
considered for the network analysis.

(CBD) to the nearest bus stop is 8 minutes and 6 seconds. However, people in the areas that
are located at a distance of 15 km (9.32 mi) will walk for 4 hours, 3 minutes and 9 seconds
to reach the nearest bus stop; therefore, they are highly inaccessible (Figure 8). Thus, it is
found that the inner-city areas including the CBD are relatively more accessible to the public
transportation system whereas the areas that are outside the city centre or inner-city area are
highly inaccessible to the public transportation system. The results attained agrees with the
relatively similar methods used by Ajay and Bharti (2013) and Kevin (2007) [8,19] in their
previous work. Furthermore, this finding corroborates the findings of Pau (2019) [28], thus
justifying the approach used in the study. Furthermore, the context of Africa, this analysis
also complements the findings of Dondo and Rivett (2004) that it can assist in calculating
the optimal path between any two points such as an activity centre and public transport node
(bus stop) and also assignment of public transport vehicles to the most efficient route [29].

5 CONCLUSIONS
The demand for intracity movement and increased access to different parts of the cites are
increasing in South Africa. Consequently, challenges of availability of public bus transport
modes and accessibility have emerged. Therefore, using the context of the Durban city of
South Africa, the study investigated the challenges of accessibility of the existing public
bus transportation system as regards (speed) walking distance and time from the place of
residences to public bus nodes on the public transportation network and vice versa. The GIS
techniques were employed in performing the network analysis. The network analysis was
conducted by using the RS-derived data (shapefiles) obtained from the DoT, ETA, Durban
KwaZulu-Natal. Service area network analysis was performed and presented as an embel-
lished map with resolution of 300 (dpi). The network analysis revealed that different suburbs
and activity areas of the city are located at a distance between 0.5 km (0.31 mi) and 15
km (9.32 mi) from the public transport route networks. The areas located in the inner-city
area and CBD have relatively higher accessibility to public road transportation. People take
between 8 and 16 minutes on the average to walk a distance between 0.5 km and 1.0.km to
reach a public transportation node such as a bus stop/rank. However, the distant areas that are
more than 15 km (9.32 mi) are highly inaccessible. It takes more than 4 hours to reach a node
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2012 NETWORK ANALYSIS (SERVICE AREA) COVERAGE MAP
FOR PUBLIC BUS NETWORK IN DURBAN SOUTH AFRICA
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Figure 7: Network analysis of public bus transportation of Durban showing areas with high
accessibility.

(bus stops on the current Durban public bus transportation system) by walk in these areas. It
indicates that the suburbs at the periphery and townships around the city do not have adequate
access to the public bus transportation system.

The study contributes to understanding the variability of the accessibility challenges that
are faced by the people in different spatial locations of South Africa. The findings have prac-
tical relevance as it can assist in reconfiguring and upgrading the public transportation route
network to enhance accessibility for the people specifically located in the outer region of the
cities of South Africa. The findings have practical relevance as it can assist in reconfiguring
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2012 NETWORK ANALYSIS (SERVICE AREA) COVERAGE MAP
FOR PUBLIC BUS NETWORK IN DURBAN SOUTH AFRICA
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Figure 8: Network analysis of public bus transportation of Durban showing areas with low
accessibility.

and upgrading the public transportation route network to enhance accessibility for the people
specifically located in the outer region of the cities of Durban South Africa. Moreover, the
public transport operators can also identify more efficient routes and re-assign their vehicles
to these routes. Also, the study can assist in developing policies and strategies for location
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of bus stops in order to provide higher accessibility to the people as well as creating alter-
nate and efficient public transportation routes. Furthermore, the study used a GIS-based spa-
tial approach to analyse the public transportation route network, thus offering an alternative
method for assessing public transportation accessibility challenges. Perhaps, similar studies
may have to be in existence in some parts in Africa and developed world, but not in Durban,
South Africa, the study area of this research. The result of similar studies at the world per-
spective also agrees with the study.

The study had certain limitations that include the non-availability of detailed updated
transportation route network maps and relevant data. Furthermore, the extent of the evalua-
tion was restricted to measuring accessibility with regard to walking distance and time, and
the topography, terrain condition, concentration of activity areas and density of population
were not considered, the incorporation of which is the future scope of the study.

The study, however, indicated that while inner-city areas are accessible, the outer-city areas
have severe public transportation accessibility challenges, and there is a need for reconfigura-
tion and upgrading of the current public transportation route network to enhance accessibility
in those areas of the Durban city. The results of the research will enhance the planning of the
city by the stakeholders in the transport industry and will be made available to the transport
authorities at request for the need to draw a framework.
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