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The pedestrian roadside environment may be an important factor influencing pedestrian fatalities.
Several factors impact the South African pedestrian environment (Figure 1). Limited supportive
policy and resources to develop countermeasures to high pedestrian fatality rates, such as education,
enforcement of road regulations and engineering interventions, suggest that pedestrian fatalities will
perpetuate human and economic losses. Pedestrian facilities encompass a broad suite of services and
facilities including street furniture (e.g. traffic control devices) and infrastructure (e.g. curb ramps, grade
passes, crosswalks, traffic calming devices and centre refuge islands) in conjunction with the roadway
system and are provided as part of the public right-of-way. For example, in 1952, yield control crossings
(also known as zebra crossings) were introduced to South Africa in order to give pedestrians right-ofway to cross a road. Unfortunately, enforcement and education in terms of usage have remained major
challenges. Engineering shortcomings, such as lack of crossing facilities, walkways alongside roads and
recreational space, such as cycling lanes, may also contribute to pedestrian-motor vehicle collisions.
Human behaviour, in terms of both pedestrians and drivers, is an important influencing factor. Previous
research has found that dart-outs and ‘intersection dash’ accidents are among the most frequent
pedestrian accident types involving children and adults, respectively.5 Pedestrian injury rates may be
related to population density, traffic flow, local population age composition, gender, unemployment,
alcohol consumption and education level.6
Some environmental factors known to influence pedestrian behaviour are weather conditions, the
presence of trees, the extent of lighting and the perception of safety. In a study conducted in California,
America, which considered the role of street furniture and the traffic environment in child pedestrian
injuries, proximity to homes, playing areas, land use, presence and physical attributes of roadways,
traffic volumes, car speed and parking, the number of pedestrians, as well as their ages and movements,
were all important factors.7 The incidence of injury was three times higher for children living in highdensity residential areas than that of children living in single-family residences. A higher number of
vehicles parked on the curb also increased the likelihood of child pedestrian injuries occurring.
In South Africa, the same possible causes of pedestrian fatalities and injuries exist; behavioural factors
such as alcohol use, and environmental or physical factors, such as lack of roadside pavements, road
crossing facilities and inadequate street lighting are of particular concern.8 Even though behavioural
factors impact the number of pedestrian accidents and fatalities significantly, environmental factors are
potentially more easily modified than human behaviour. The impact of environmental factors has not
been given adequate coverage in South Africa and therefore was the focus of our study. In addition,
no audit tool exists to assess the South African pedestrian environment, to identify possible problems
and to provide recommendations. Therefore, an audit tool meeting these requirements was developed
in order to obtain a better understanding of the pedestrian environment as a possible first step to
considering the relationship between this environment and pedestrian fatalities. We first explain those
aspects of the roadside environment potentially influencing pedestrian movement and then describe
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INTRODUCTION
About 60% of the South African population rely on walking as a means of transport.1 Pedestrian
fatalities account for a large proportion (i.e. 45%) of deaths on South African roads.2 The most frequent
pedestrian accidents in South Africa occur while crossing the road. However, walking alongside,
standing beside or playing near the road are also pedestrian activities of concern.3 In 2008, there were
5272 pedestrian fatalities recorded throughout South Africa, compared to 4283 driver fatalities and 5073
passenger fatalities. The highest number of these pedestrian fatalities occurred among individuals aged
30–34 years (i.e. 12.5%), 25–29 years (i.e. 12.5%) and 5–9 years (i.e. 10.5%).2 The periods over Christmas
and Easter, when many people travel for holiday purposes, are renowned for having high road death
tolls in South Africa. For example, during the Easter periods (approximately 5 days) from 2004 to 2009,
pedestrian fatalities (n = 539) ranged between 27% and 49% of all accidents that occurred as a result of
road use in South Africa.4
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ABSTRACT
Pedestrians, comprising approximately 60% of the population, are among the most vulnerable
road users in South Africa. The roadside environment may be an important factor influencing the
nature and frequency of pedestrian fatalities. While there are audit tools for assessing the pedestrian
environment in other countries, no such tool exists for South Africa. This study evaluated existing
audit tools in relation to South African issues and conditions and developed a South African
Pedestrian Environment Assessment Tool (PEAT). PEAT was tested at five sites in the Tshwane
Metropolitan Area in Gauteng to assess its applicability. PEAT was simple to use and provided
valuable information, however, appropriate measures need to be taken to address fieldworker
security, especially for night-time assessments when several roadside factors, such as lighting,
should be evaluated. Although it was not the focus of our study, based on our results, we suggest
that the lack of pavements, pedestrian crossings and pedestrian lighting are factors that, potentially,
could increase pedestrian vulnerability.
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FIGURE 1
Factors influencing the pedestrian environment in South Africa

and evaluate three international pedestrian environment tools
to inform the development of a South African-specific tool.
The newly developed tool was applied and tested at five sites
in the Tshwane Metropolitan Area in Gauteng in order to
identify possible limitations and improvements required for
future application and to ensure sound outcomes for evidencebased decision-making to address the amelioration of the South
African pedestrian environment.

CONTEXT FOR DEVELOPMENT OF THE
PROPOSED AUDIT TOOL
Evidence suggests that the pedestrian environment in South
Africa is inadequate and this may contribute towards the
high incidence of pedestrian fatalities. Several strategies and
guidelines have been devised in an attempt to provide safe
pedestrian and bicycle facilities in South Africa. Local studies
have considered ways to create safer roads through road safety
education, law enforcement and evaluation9 and implementing
a National Pedestrian Strategy.10 The National Department of
Transport published a Pedestrian and Bicycle Facility Guidelines
Manual11 in 2004 to evaluate, review and combine all previous
manuals into one and to include cost-effective standards and
guidelines. However, this document was not available.
The strategic objective of the Road to Safety 2001–2005 Strategy
was to reduce vehicle accidents, deaths and injuries on South
Africa’s roads by addressing four themes: (1) enforcement
and law compliance, (2) operator, vehicle and driver fitness,
(3) infrastructure, management and information systems and
(4) communication, public education and participation.10 The
Arrive Alive Road Safety Campaign, initiated in 1997, aims to
improve road user compliance and reduce road traffic fatalities.
Several phases of this initiative have focused on pedestrian
behaviour, including pedestrian visibility and jaywalking.
Between 2001 and 2004, the top three high-risk pedestrian
accident sites in each province were identified and targeted for
treatment; however, this fragmented approach is unsustainable
and curative, rather than preventative.10 In general, pedestrian
safety has been overshadowed by policies that overemphasise
the need to adhere to safe driving, with pedestrian safety not
being addressed as a priority.12
While the National Department of Transport for South Africa
recognises that pedestrians are the most vulnerable road users,

S Afr J Sci

Vol. 106

No. 9/10

there is little mention of pedestrians or improving the pedestrian
environment in the Moving South Africa Stategy.13 Pedestrian
vulnerability is addressed in the Draft National Non-Motorised
Transport Policy12 where it is stated that pedestrian facilities
include not only pavements, but traffic calming features and
crossing facilities as well. The importance of street lighting and
pavement safety is also emphasised. However, no attention
was given to pedestrian environments in their entirety, which
may influence the vulnerability of pedestrians. Despite these
efforts to implement interventions with the potential impact
of improving pedestrian safety, no specific audit tool has been
developed to assess the pedestrian environment and to identify
critical influencing factors. The Draft National Non-Motorised
Transport Policy clearly states that an audit tool is needed to
assess South African walkways and pedestrian pavements.
This paper describes the first such tool developed to assess the
pedestrian environment in a standardised manner in an attempt
to inform a relevant response.

METHODS
Evaluation of existing tools
Three roadside assessment tools were evaluated to inform the
development of a similar tool for South Africa, namely the
Australian Systematic Pedestrian and Cycling Environmental
Scan (SPACES),14 the Scottish Walkability Assessment Tool
(SWAT)15 and the Pedestrian Environmental Quality Index
(PEQI) developed in the United States of America.16 Each tool
was reviewed and evaluated to determine common factors
appropriate to South African conditions. The data from each
existing model were extracted using a template of key items
developed especially for this review. An extensive search was
undertaken to source articles in which the existing tools were
applied in order to fully understand their use and applicability.

Development of a South African audit tool
Drawing from the review of internationally applied tools, several
factors were examined and used to develop the Pedestrian
Environment Assessment Tool (PEAT) while taking South
African conditions into account. PEAT was then tested at five
sites in the Tshwane Metropolitan Area, Gauteng. Site selection
was made by analysing accident data obtained from the Road
Traffic Management Corporation. The data showed all reported
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TABLE 1
Comparison and critical evaluation of three international pedestrian environment assessment tools for application in South Africa
PEQI, USA17

Encourage people to walk more so more people
meet the Scottish exercise guidelines

Assess pedestrian environment, to inform better
planning for pedestrian safety and recreational
purposes

Tool administration

Segments of road were rated

Sides of street assessed separately

Site selected and administered

Inter-rater and intra-rater reliability considered

Inter-rater and intra-rater reliability considered

Qualitative/Quantitative

Quantitative with qualitative aspects such as
rating a segment in terms of difficulty for walking

Qualitative with some quantitative, e.g.
fieldworkers rate their perception of some
variables

Quantitative

Intersection safety factors

Types of crossings, crossing aids

Type of pedestrian crossings, crossing aids,
pedestrian signage

Crosswalks, ladder crosswalks, countdown
signals, signal at intersection, crossing speed,
crosswalk scramble, no turn on red, traffic calming
features, signs for pedestrians

Traffic element factors

Number of lanes, traffic-control devices

On-road cycle lane, number of car lanes, traffic
control devices, intersection density

Number of vehicle lanes, two-way traffic, vehicle
speed, traffic volume, traffic calming features

Street design factors

Path*, type of path, path location, path slope,
path material, path condition and smoothness,
permanent path obstructions, on-road cycle lane,
curb type, driveway cuts, garden maintenance,
verge maintenance, number of verge trees,
average height of trees, bike-parking facilities,
number of car-parking facilities, vehicle-parking
restriction signs, street lighting, path lighting,
condition of road, other routes available,
destinations present in segment, difficulty of
segment for walking or cycling, continuity of path,
neighbourhood legibility (ease of navigation)

Path* location, type of path, path material,
path width, path slope, path condition, path
obstructions, dropped curb, raised curb, driveway
cuts, presence of trees, tree height, presence of
hedges, hedge height, types of public transport
facilities, on- and off-street parking, street lighting,
bike-parking facilities, road slope if no path, road
condition if no path, directness of path, other
access points

Width of sidewalk, sidewalk impediments, large
sidewalk obstructions, presence of curb, driveway
cuts, trees, planters/gardens, public seating,
presence of buffer

Perceived safety factors

Surveillance, cleanliness, attractiveness of
segment, types of views, building similarity

Surveillance, graffiti and vandalism, litter, derelict
land, feelings of safety, garden and verge
maintenance, dog fouling, overall attractiveness,
air pollution, noise pollution, building
attractiveness, type of views, building similarity

Graffiti, litter, lighting, construction sites,
abandoned buildings

Land use factors

Type of building features, prominent building
Residential density, types of commercial
features (includes public transport infrastructure), destinations, types of public or government
predominant building features same on both sides services, types of recreation facilities, access to
services, types of residential buildings

Public art or historic sites, restaurant and retail
use

Key important factors
identified

Appropriate walking surface, presence of
destinations

Public transport, services, parks, personal safety,
traffic safety, streetscape and views

No applied evidence available

Limitations

Limited variation among factors evaluated
because of poor variability in study sites

Lack of variability in results because of limited
study area

No applied evidence available

Difficulty in defining what constitutes a
neighbourhood

Recreation (health) focus

Relatively narrow scope

Quantitative study design limited results for more
subjective factors such as safety and aesthetics
*Note: path refers to sidewalk, pavement or pathway.
SPACES, Systematic Pedestrian and Cycling Environmental Scan; SWAT, Scottish Walkability Assessment Tool; PEQI, Pedestrian Environmental Quality Index.

accidents which included fatalities between 01 January 2007
and 06 May 2009 (i.e. over a period of 29 months). The highest
number of pedestrian fatalities per province was recorded in
Gauteng.2 Data for pedestrian accidents and ‘hit-and-runs’ (i.e.
when the driver or person responsible flees the accident scene)
for the Tshwane Metropolitan Area were extracted. Thereafter,
police stations in the Tshwane Metropolitan Area with the most
pedestrian and hit-and-run accidents were identified using data
from the previous 6 months.

once during afternoon peak traffic hours (15:30–18:00). No sites
were visited at night because of safety reasons, as was the case
in a study by Agran et al.7 For each site, one side of the road
was assessed in the morning and the other side in the afternoon,
except at Site B where the same side was assessed during both
visits. No sites were assessed during school holidays, public
holidays or weekends when traffic patterns may differ from the
norm. Fieldwork was conducted between 18 and 24 June 2009.
Two trained fieldworkers carried out all the site audits.

Because the data did not detail accident locations sufficiently,
each of the top five police stations was visited. The site regarded
as the one with the highest number of accidents in that particular
suburb was identified verbally by an official stationed at the
police station traffic division in question. However, only two
of the five police stations were visited as the remaining police
stations were in areas deemed to be isolated or unsafe and not
suitable for the researchers to visit. Officers at one of the police
stations provided three road sites, but because one of the three
sites was considered a high crime area, it was excluded. At the
second police station, five sites were identified, of which three
were selected by ensuring there was no overlap between these
sites and those already selected. The safety (with regard to the
incidence of crime) and accessibility of the sites was taken into
consideration during the selection process.

Data analysis

Each site was assessed using PEAT. Sites were assessed twice
daily, once during morning peak traffic hours (07:00–09:00) and

Three pedestrian environment audit tools were reviewed

http://www.sajs.co.za

Vol. 106

No. 9/10

Results of the audit of the five representative sites are given
both descriptively and quantitatively as a percentage of factors
present or absent at each site. In this way, important factors
for inclusion in the tool, missing factors and factors requiring
more information were identified. Several limitations and
challenges were encountered and these are highlighted. The
following sections discuss the evaluation of the three existing
roadside environment tools and the development of the South
Africa PEAT, followed by the findings of its application for its
improvement and effective implementation.

RESULTS AND DISCUSSION
Existing audit tools
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SWAT, Scotland16

Improve the environment for cycling and walking,
for recreational, health and transport purposes
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SPACES, Australia15,18
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TABLE 2
Description of the factors considered in the pedestrian environment assessment tool
Section

Factor

Components

Intersection safety

Crossings

Zebra crossing, pedestrian
crossing, foot bridge, underroad crossing, pedestriancrossing signal

Signage

For pedestrians and for drivers

Taxi stops
Presence of hawkers
Presence of beggars
Traffic

Two-way traffic
Number of lanes

Street design

Speed limit

40 km/h, 60 km/h, 80 km/h,
100 km/h, 120 km/h

Traffic calming features

Circle, speed bump, rumble
strip, stop street, traffic light,
slip stream

Pavement (or sidewalk)

Under repair, location

Pavement material

Continuous concrete, concrete
slabs, paving bricks, gravel,
tar, grass, sand

Pavement obstructions

Trees, signs, bins, rubble or
rubbish, cars, machinery or
equipment, electricity box,
travelling advert

Pavement condition

Smooth and level, cracks,
holes, breakages, rocky

Size of space adjacent to road
Moderate, steep

Drop off

South African Journal of Science
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Slope
Curb

Traversable, barrier, barrier
with depressions, rounded,
gutter curbs

Driveway cuts
Trees, hedges or bushes,
walls or fences

Obstructing movement,
obstructing visibility

Public seating

Obstructing movement

different sections, such as functionality, safety, aesthetics and
destination. It also considered factors such as walking surface,
streets, permeability, personal safety, traffic, streetscape, views
and facilities. Weightings were applied in order to consider
which factors influenced walking, cycling, transport and
recreational behaviour.15 Personal safety, attractiveness and the
presence of a destination were identified as the most important
factors for walking. For cycling, a continuous route and traffic
safety were important. Furthermore, a continuous surface was
regarded as more important for travel than for recreation.
SWAT objectively documented aspects of the physical
environment considered to influence walking in urban Scotland
and was aimed at promoting public health and well-being.16 The
characteristics of the roadside environment differed according
to culture, built environment, landscape and climate.16 Some of
the factors examined in this tool were path material and quality,
aesthetics, crossings and public transport. It was assumed that
some features were present throughout, such as road crossing
aids; however, these features were altered for their environment.
PEQI was used by the San Francisco Department of Public Health
in the United States. This index was created to assess whether
or not the physical environment affects the number of people
walking in the area and examined categories such as intersection
safety, traffic, street design, perceived safety and land use.17 The
index showed which factors people take into account when
deciding whether or not to walk in a specific area, in order to
inform planners of pedestrians’ needs. PEQI divided the criteria
into five categories, namely intersection safety, traffic, street
design, perceived safety and land use. It examined items such as
crossings, width of sidewalk, traffic calming features and public
seating. This tool was designed to understand and improve the
existing pedestrian environment and not as a method to reduce
pedestrian incidents; however, it may have had that effect
indirectly.

Vehicle-parking restrictions

A thorough examination of the three audit tools highlighted
important core factors for inclusion in a pedestrian environment
audit tool. Five high-level categories were identified, namely
(1) traffic elements, (2) street design, (3) intersection safety, (4)
perceived safety and (5) land use. However, all of the existing
audit tools aimed primarily to assess the physical environment
in an attempt to improve recreational space for health promotion
in developed countries, whereas in an emerging country, such as
South Africa, roadsides are generally used for purposeful travel
instead of for recreational purposes. An important factor that
was not considered in the three audit tools was road condition;
road condition may influence a driver to drive on a roadside
where pedestrians have right-of-way. In South Africa, road
conditions are varied and even tarred roads may pose threats
where potholes are a major problem.

Parking facilities
Public transport

Buses, trains, minibus taxis

Road or roadside
constructions

Perceived safety

Lighting

Lighting over pavements,
lighting for street

Surveillance

House fronts, shop fronts,
security cameras, security
guards, petrol stations,
restaurants

Graffiti
Litter
Abandoned buildings
Open space or empty lots
Land use

Road condition

Rural or urban
Predominant land use

Residential, commercial,
industrial

Residential building types

Flats, semi-detached housing,
freestanding houses, complex,
indistinguishable

Commercial building types

Shops, restaurants, other
entertainment, public open
space, petrol station

Industrial types

Offices, factories, airbase

Other

School

Naturally occurring

Potholes, debris

Human influence

No markings, debris

to identify relevant factors for inclusion in a first attempt to
generate a similar audit tool for South Africa. Results of the
review and evaluation are provided in Table 1. SPACES was a
framework used to study what constitutes a sound environment
for walking and cycling by examining aspects, such as paths,
in terms of their condition, material, obstructions and slope. It
also considered factors such as aesthetics, lighting, cleanliness,
vehicle traffic, curbs and vegetation.14 This tool was divided into

S Afr J Sci

Vol. 106

No. 9/10

SPACES and SWAT attempted to accommodate factors requiring
quantitative and qualitative responses; however, several factors
require a subjective response, for example, aesthetics and safety.
These factors were identified for further research. In South
Africa, crime and perceived safety are complex issues and
therefore several variables were identified for inclusion in the
proposed audit tool. For example, the presence of surveillance
video cameras outside petrol stations and restaurants may instil
a sense of safety for pedestrians walking in a commercial area.
Several limitations were identified during the application of
SPACES, SWAT and PEQI to test their applicability, ease of
use, robustness and reliability. The main issue of concern was
the lack of variability among the sites audited and this was
considered during site selection for piloting the proposed South
African audit tool.

Description of PEAT
The newly developed PEAT comprised six sections and is
presented in Table 2. Each section is discussed below.
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TABLE 3
Description of the sites used in the preliminary application of the South African pedestrian environment assessment tool
Sites
A

B

C

D

E

General description

Large intersection, several
petrol stations

Busy, single-lane road

Large intersection, many
lanes, many heavy vehicles

Large intersection, many
lanes, school on corner

Single-lane busy road
adjacent to airbase

Location

Jean Avenue and Rabie
Street intersection

Old Johannesburg Road

Delmas Road and M10
intersection

Boeing Street and M10
intersection

Trichardt Avenue

Intersection safety

No traffic-light-assisted
pedestrian crossing

No crossings, many taxis
present

No crossings or signs,
taxis, beggars and hawkers
present

Pedestrian-aided crossing in No crossings, no signs, taxis
one direction, signage and
present
taxis present

Traffic

Heavy pedestrian and
vehicular traffic

Heavy vehicular traffic,
moderate pedestrian traffic

Three lanes, heavy vehicular Three lanes, heavy vehicular No traffic calming features,
traffic
traffic, many pedestrians
moderate pedestrian and
vehicular traffic

Street design

Street lights over centre
island for road lighting

No pavement or curb,
large drop off, large open
area adjacent to road in
bad condition with many
obstructions, no lighting

No pavements, large
drop off, large open
spaces adjacent to road,
bad condition with many
obstructions, road lighting on
centre island

Pavement adjacent to
school, large open spaces
in bad condition with many
obstructions, curbs near
school, drop off, street
lighting on centre island

No pavement, drop off,
large open spaces, bad
condition with obstructions,
lighting over road and forged
walkway

Perceived safety

Rubble, graffiti, litter, open
lots

Little surveillance, empty
lots, litter

Few house fronts, litter,
open lots

Little surveillance, open
lots, litter

No surveillance, graffiti, litter,
open lots

Land use

Residential

Close to residential area,
leads to commercial and
industrial area

Near residential

Near residential

Industrial

Road condition

Potholes present

Potholes present

Good

Good

Potholes present

Intersection safety referred to aspects found at an intersection
which influence the safety of all road users (i.e. drivers, cyclists
and pedestrians), such as crossings, taxi stops, the presence
of beggars and hawkers (street or street-side vendors), and
pedestrian and vehicle driver signage.

Perceived safety considerations included surveillance of the
road or intersection. Surveillance may be in the form of proxy
surveillance, such as petrol stations, restaurants or house fronts,
or direct surveillance including installed cameras for road and
pedestrian observation. Also, the presence of graffiti, litter,
abandoned buildings and open land that is not public open
space, were included for assessment.
Land use was recorded as residential, commercial or industrial,
considering that there may have been more pedestrians in
a commercial area and more trucks in an industrial area.
Predominant building types were also noted in terms of common
buildings for different zonings.
Road condition was assessed for the presence of potholes, the
absence of markings and the presence of debris on the road
surface, as these conditions may influence dangerous driving
behaviour.

Application of PEAT
The audit tool was used to obtain a snapshot of the pedestrian
environment by evaluating specific factors deemed important
for pedestrian safety. To test its suitability, applicability and ease
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In order to identify important factors across sites, the percentage
of site visits when pedestrian environment factors were present
or absent, is given in Table 4. For intersection safety, four of the
assessed sites did not have any form of pedestrian crossing.
Of all the sites, only one had a pedestrian crossing signal (Site
D). Hawkers were present at all of the observed intersections
and were placing themselves at increased risk of being struck
by a vehicle and possibly also obstructing the vision of vehicle
drivers. Only two site assessments had signage for pedestrians
and/or drivers informing them of the presence of pedestrians.
Five of the site visits had three lanes or more. The number
of lanes indicates the general size of the roads and alludes to
vehicle frequency, suggesting a possible relationship between
the number of lanes and pedestrian accidents, with more
pedestrian fatalities being associated with larger and therefore
busier roads. Vehicle and pedestrian frequencies were recorded
but are not reported here as our focus was on the physical
pedestrian environment.
Of the five sites, four had a speed limit of 80 km/h, while only one
had a limit of 60 km/h. Pedestrian accidents have predominantly
been associated with high travelling speeds, however, one study
noted that there were fewer child accidents associated with their
highest speed group.10 The authors explained that this might be
because of people exercising exceptional caution on larger roads.
According to the accident data obtained, approximately 14%
of all pedestrian fatalities in the Tshwane Metropolitan Area
occurred on national roads, those with a speed limit typically
between 80 km/h and 120 km/h. Only 12% occurred on regional
roads with speed limits typically between 80 km/h and 100
km/h. Of the fatalities, 73% were on municipal roads; these are
roads with speed limits of between 40 km/h and 80 km/h. This
result may be attributed to the higher number of municipal roads
in relation to the number of regional and national roads. In this
study, there were two regional roads and three municipal roads,
one of which had a speed limit of 60 km/h, with the remaining
two having a speed limit of 80km/h; both regional roads had a
speed limit of 80 km/h.
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Street design focused on the presence of a pavement,
approximate distance from the road (in metres), the roadside
area where a pavement was absent, roadside slope, material
and condition. Furthermore, any obstructions to pedestrian
movement (such as trees, signs, bins, rubble or rubbish,
machinery or equipment, electricity boxes and travelling
adverts) were also recorded. The presence or absence and type
of curbs were recorded. In the absence of a curb, the tar often
ends abruptly and erosion occurring at the edge causes a steep
drop from the tar to the adjacent ground – a feature known as a
‘drop off’; the presence of this erosion was also noted. Parking
restrictions, public parking facilities, type of available public
transport and construction (of both road and roadside) were
included. The presence and position of lighting for both drivers
and pedestrians were also documented.

South African Journal of Science

Traffic factors included direction of traffic, the number of lanes
for each direction, speed limit and traffic calming features, such
as circles, speed bumps, rumble strips, stop streets, traffic lights
and slipstreams.

of use, PEAT was used to assess several potential risk factors in
the pedestrian environment for each of the five roadside sites
identified, using accident data and word-of-mouth. Descriptive
characteristics of the sites are given in Table 3. All of the sites
were urban: Sites A, C and D were intersections, and Sites B and
E were located between intersections. Sites B, C, D and E were
all deemed thoroughfares. The level of pedestrian activity was
similar for Sites A, B, C and D, while Site E had fewer pedestrians.
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TABLE 4
Percentage of site visits where pedestrian environment factors were present or absent
Section

Factors

Variables

Positive or negative pedestrian
feature

Percentage of assessments with
feature present*

Intersection safety

Crossings

Zebra crossing
Pedestrian crossing
Foot bridge
Under-road crossing
Pedestrian crossing signal
None

+
+
+
+
+
-

10
50
0
0
10
40

Signage

Signage for pedestrians
Signage for drivers regarding pedestrians

+
+

20
20

Two-way traffic

One lane towards intersection
Two lanes towards intersection
Three lanes towards intersection
One lane away from intersection
Two lanes away from intersection
Three lanes away from intersection

Traffic calming features

Circle
Speed bumps
Rumble strips
Stop street
Traffic light
Slipstream
Road narrowing

Type of public transport

Buses
Minibus taxis

Pavement

Present
Under repair

Pavement location

± 1 m from road edge
± 2 m from road edge
± 3 m from road edge
>3 m from road edge

0
10
10
0

Size of space adjacent to road
where no pavement exists

±1m
±2m
±3m
>3m

0
20
10
50

Slope

Moderate
Steep

+
-

20
0

Pavement material

Continuous concrete
Concrete slabs
Paving bricks
Gravel
Tar
Grass
Sand

+
+
+
+
-

10
10
10
10
0
60
80

Condition

Smooth and level
Cracks
Holes
Breakage
Rocky

+
-

20
0
70
0
80

Obstructions on pavement

None
Trees
Signs
Bins
Rubble or rubbish
Cars
Machinery or equipment
Electricity box
Travelling advert
Taxi
Driveway cuts

+
-

0
40
80
40
40
50
0
10
10
90
10

Curb type

Traversable
Barrier
Barrier with depressions
Rounded
Gutter curbs
Drop off present

+
+
-

10
20
0
0
10
70

Trees, hedges or bushes

Present
Obscuring visibility

-

60
0

Walls or fences

Obstructing movement
Obstructing visibility

-

0
0

Public seating

Present
Obstructing movement

+
-

0
0

Vehicle parking

Vehicle parking restrictions
Parking facilities present

+
+

40
10

Construction

Road constructions
Roadside construction

-

0
0

Lighting

Street lighting present
Pedestrian lighting present

+
+

80
10

Potholes present
Debris present
No road markings

-

60
0
0

Traffic
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40
10
50
40
20
40
+
+
+
+
+
+
+

0
0
0
0
100
30
0
100
100

+
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TABLE 4 (CONTINUES...)
Percentage of site visits where pedestrian environment factors were present or absent
Perceived safety

Surveillance

House fronts
Shop fronts
Security cameras
Security guards
Petrol stations
Restaurants
No surveillance

+
+
+
+
+
+
-

20
0
0
0
40
10
40

Other

Graffiti present
Litter present
Abandoned buildings
Open space or empty lots
Presence of hawkers
Presence of beggars

-

20
80
0
90
60
50

Note: *four sites were visited twice and assessments made on alternate sides of the street during the morning and afternoon visits. For one site, only one side of the road was accessible to pedestrians
and therefore the same side of the street was assessed during the morning and afternoon visit.
+ and – indicate that the feature is positive or negative to a pedestrian.

Nearly all of the sites had street lighting, however, only one
site had lighting over the pedestrian walkway; this site had
no pavement. Sites were not visited at night, therefore street
light functionality was not assessed. The perceived safety of
an area may not influence pedestrian fatalities directly, but it
may influence pedestrian behaviour which, in turn, leads to
increased risk of being struck by a motor vehicle. For example, if
a pedestrian feels unsafe in the environment they may choose not
to walk on the walkway, but choose to walk in the road under the
street light instead. Nearly all of the sites had proxy surveillance
from a petrol station, but also had open lots adjacent to the road,
possibly instilling feelings of unease in pedestrians. In terms of
road condition, three of the assessed sites had potholes, while
the roads of the other two were in relatively good condition.
All of the roads had road markings. None of the sites had large
debris obstructing the road during site visits.
Although it was not the focus of our study, based on these results
we suggest that the lack of pavements, pedestrian crossings and
pedestrian lighting may be some of the important factors that
could potentially increase pedestrian vulnerability and therefore
they require immediate attention to improve the pedestrian
physical environment.

Limitations, challenges and recommended
improvements to PEAT
Piloting the created PEAT was done to ascertain whether any
factors included in the audit tool were inappropriate for South

http://www.sajs.co.za
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Several challenges were encountered when implementing
PEAT. One challenge was ensuring the safety of the fieldworkers
working on the roadsides. Although night-time assessments
should be carried out to determine whether lights are in
working order and where they shed light, appropriate security
would be required to do so. Two fieldworkers were deployed,
but one fieldworker completed the PEAT forms whilst the
second fieldworker accompanied the other only for security
purposes. In future audits, stringent guidelines would need to
be implemented to ensure that inter-rater reliability was sound.
Factors identified during the implementation of PEAT not
included in the original audit tool and therefore recommended
for inclusion in future applications, were whether or not the
roadside was considered a thoroughfare and the proximity of
the roadside to formal and informal settlements. Furthermore,
it may be beneficial to pilot this tool in rural and informal
settlement areas for more factors to be identified. It has been
suggested that the number of pedestrian fatalities may continue
to increase given the increase in formal and informal settlements
adjacent to national roads.9 Another factor relevant to the South
African environment would be that of the presence of gated
communities and how these influence pedestrians and their
movements. The use of marking a feature as either absent or
present in PEAT, was in accordance with previous studies;
however, the study yielded crude results and further analyses
are required to incorporate additional details, such as the
width of pedestrian walkways and the distance to the nearest
pedestrian crossing. Behavioural factors should be incorporated
into future applications as potential negative factors, although
the best technique for doing so is still to be determined. For
example, a poor roadside environment may force people to walk
in the road, or the lack of pedestrian crossing facilities may cause
people to jaywalk.
An important issue of concern not sufficiently incorporated
in PEAT was crime and security influences on the pedestrian
environment. Some proxy measures, such as overgrown
vegetation in which criminals may hide, could be included
in future applications. It might also be possible to interview
pedestrians regarding their crime experiences on roadsides.
A second concern is how to evaluate roadside designs for
pedestrians with physical impairments. Some studies have
considered the pedestrian demographics of motor vehicle
accidents in an attempt to inform public health professionals on
whom to educate about safe pedestrian behaviour.18,19 However,
without providing a safe, user-friendly pedestrian environment,
education will not suffice. In other words, PEAT is a useful audit
tool that needs to be part of a holistic approach that includes
educational programmes aimed at pedestrians and drivers and
should be supported by up-to-date and relevant policy and
guidelines.

CONCLUSION
The South African PEAT was developed to assess the pedestrian
environment for non-motorised road users who use walking as
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In terms of street design, two road sites had pavements but these
were located only on one side of the road. Of the roads that did
not have pavements, the open space adjacent to the road was
predominantly wider than 3 m. All sites without pavements
featured roadsides of gravel or a combination of gravel and grass.
Holes and rocks, which made walking difficult, were recorded
during eight of the site visits. All of the sites had various forms
of obstruction, the most common being signage, observed at 8
of the 10 site visits, and stationary taxis, which were observed at
9 of the site visits. Only 3 of the 10 site assessments had curbs;
the rest all had drop-offs. When curbs were present, they were
not continuous, being either only at the intersection, or near a
garage entrance.

African conditions and whether relevant factors had been
excluded and should therefore be added to the audit tool.

South African Journal of Science

In terms of traffic calming features, seven primary features were
identified for PEAT, but of these only two were observed at the
sites. The two observed were traffic lights (present at all the sites)
and slipstreams present in only three of the 10 assessments.
Public transport, in terms of buses and minibus taxis, was
observed at all the sites. This finding is significant because more
pedestrians are likely to be found on routes where there is public
transport and one might also expect better pedestrian facilities
on these routes as a result of the presence of public transport.
However, it is interesting to note that the accident data obtained
showed that buses were responsible for 2.5% of all pedestrian
fatalities, while comprising only 0.49% of all registered motor
vehicles, and minibus taxis were responsible for 11% of all
pedestrian fatalities, while comprising only 3.4% of all registered
motor vehicles.

Albers, Wright, Olwoch

Research Article
their main mode of transport. In South Africa, where limited
resources and capacity exist, the audit tool will assist in efficiently
identifying key pedestrian environment factors requiring
intervention based on pedestrian safety and ease of use. Three
international pedestrian environment audit tools, developed
mainly to improve roadsides for recreational purposes,
informed the design of PEAT. Following implementation at
five sites in the Tshwane Metropolitan Area, several challenges
were encountered and recommendations made. Although the
audit tool is simple to use and provides valuable information,
appropriate measures need to be taken to address fieldworker
security, especially for night-time assessment when several
factors should be evaluated.
PEAT is the first assessment tool of its kind in South Africa. Future
applications will ensure its improvement and effectiveness.
It is hoped that awareness will be raised around this research
to emphasise the importance of the pedestrian environment
because pedestrian fatalities are a significant public health
concern.
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