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A comparison of traditional
road safety assessment
methods and the newly
developed ‘road safety
deserts’ approach

M JW A Vanderschuren, A G Newlands

Road fatalities were labelled a pandemic as early as 1973 (BMJ 1973). The number of road
fatalities reached 1.35 million in 2016. Currently over 3 500 people perish every day on the
world’s roads. South Africa has one of the highest road fatality rates in the world, with a fatality
rate of 25.9 deaths per 100 000 population (WHO 2018). In order to understand and improve
the road safety situation of a region, effective road safety assessments must be carried out.
This paper presents a comparison of four different road safety assessment approaches, both
traditional and novel, and serves as a proof of concept for the ‘road safety desert’ methodology,
a new technique adapted from the ‘transit desert’ concept. This new approach to road safety
assessment explores the possibility of geo-coded supply and demand comparisons to identify
‘road safety deserts’ — areas that have a comparatively higher road safety risk. This paper shows
that there are several unique and effective ways to assess road safety, and that each approach
incorporates different characteristics within their methodologies. It is recommended that road
safety analysis is conducted using a multitude of methods, so as to improve understanding and

intervention selection.
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INTRODUCTION
“Road traffic deaths upend countless lives
and cost countries around 3% of GDP each
year,” notes Dr Etienne Krug, Director of
the Department for Social Determinants of
Health, of the World Health Organisation
(WHO). “This is an unacceptable price
to pay for mobility. Putting safety at the
heart of our mobility systems is an urgent
health, economic, and moral imperative”
(WHO 2022). Although road fatalities were
labelled a pandemic as early as 1973 (BM]
1973), fatalities have continued to climb,
reaching a staggering 1.35 million in 2016.
“The data shows that low- and middle-
income countries bear the greatest burden
of road traffic fatalities and injuries” (WHO
2018). Currently, over 3 500 people perish
every day on the world’s roads.

While many developing nations have
been successful in reducing the number
of road fatalities, the pandemic persists in
Africa. Based on data released by the WHO

in 2013 (WHO 2013), Vanderschuren

and Zuidgeest (2017) determined that

the average fatality rate in Africa is 24.1
fatalities per 100 000 population, which is
substantially higher than the global fatal-
ity rate of only 17.0 fatalities per 100 000
population. Between 2010 (WHO 2013;
Vanderschuren & Zuidgeest 2017) and 2016
(WHO 2018), road fatality rates in South
Africa have reduced from 31.9 fatalities
per 100 000 population to 25.9 fatalities
per 100 000 population. Although this is a
significant reduction, the rate of decrease
is not nearly enough to meet the global
and South African target of —50% fatalities
in absolute terms between 2010 and 2020
(WHO 2018). Based on the latest Road
Traffic Management Corporation (RTMC)
data (RTMC 2022), the current fatality
rate is approximately 20.5 fatalities per
100 000 population. This is mainly due

to a continuing growth in population and
stabilising absolute fatality rates.
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According to the WHO (2018), 29% of
all fatalities worldwide are car occupants,

fatalities in the African region are pedes-
trians and cyclists, i.e. the most vulnerable
28% motorised two- and three-wheelers,
and 26% pedestrians. A total of 44% of all

road users. The second-largest group of
fatalities in Africa are car occupants (40%),
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making it the region with the second-
highest driver and passenger fatality rate
(WHO 2018). The large number of (infor-
mal) public transport services on Africa’s
roads make a significant contribution to
these values. The burden of road-related
fatalities is very high in these low- and
middle-income countries, as they have
93% of the world’s fatalities and only 60%
of the world’s vehicles (WHO 2018). Given
the growth in vehicle population, there
is a likelihood that road fatalities on the
African continent will continue to grow.
In order to understand and improve the
road safety situation of a region, and thus
decrease the number of road traffic crashes
and fatalities through appropriate interven-
tions, effective road safety assessments must
be carried out. This paper investigates and
discusses four approaches to assessing the
state of road safety in an area. This paper
also serves as a proof of concept for the
‘road safety desert’ methodology, a new
analysis technique adapted from the ‘transit
desert’ concept. From a transport justice
point of view, this new approach to road
safety assessment explores the possibility of
using supply and demand comparisons per
geographical area to identify road safety
deserts’ — areas that have a comparatively
higher road safety risk than other areas.

METHODOLOGY

Based on a literature review and available
data, a comparison of four different road
safety assessment approaches was com-
pleted (see Figure 1). These four approaches
are hotspot analysis, fatality rates, fatalities
per mode share, and ‘road safety deserts’, a
novel theory detailed in this study.

A literature review, including the
authors’ previous work, was conducted for
the first three approaches to identify their
key characteristics and calculation steps,
and an example of a previous application of
each approach was detailed. For the fourth
approach, literature on earlier ‘desert’
theories (‘food deserts’ and ‘transit deserts’)
was reviewed to inform the development
of the road safety desert’ theory and
calculation process.

Based on data availability, specifically
geo-coded information regarding road
fatalities, the chosen case city for this
research was Cape Town. Cape Town is the
largest city in the Western Cape Province,
and the second-largest metropolitan area,
by population size, in South Africa (CoCT
2015a). The city continues to expand
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rapidly, with the population estimated to
grow from 4 758 433 inhabitants in 2021
to 5 133 369 inhabitants in 2025 (Western
Cape Government 2021). Cape Town has
an average density of 1 915 persons/km?,
which is relatively low compared to other
major cities (Western Cape Government
2021). This density varies significantly
within certain suburbs of Cape Town, with
more affluent areas having much lower
densities than poorer areas (Vanderschuren
et al 2022).

In this study, the City of Cape Town
(CoCT) was separated into 16 transport
analysis zones (TAZs), which are the small-
est geographical areas used for city-wide
travel demand model forecasting (see
Figure 2 on page 21).

Road fatality data was sourced from
the CoCT Forensic Pathology Laboratory
(FPS) database and the Integrated
Provincial Analysis System (iPAS) for
2011 — 2015 (CoCT 2015b). Data from the
2013 National Household Travel Survey
(NHTS) was used to determine mode share
and population counts (StatsSA 2013).

The ‘road safety desert” approach in this
paper assesses road safety with respect to
motorised and non-motorised transport.

The calculation process for each
approach is detailed and applied to the case
city, Cape Town. A comparison is then
made between the four approaches, which
is discussed further, followed by conclu-
sions and recommendations.

HOTSPOT ANALYSIS

Background

A hotspot (or black spot) is a “location that
has a higher expected number of crashes
than similar locations, as a result of local
risk factors” (TRACECA 2015). Hotspot
analysis is an approach to road safety
assessment that identifies these hazardous
locations and enables targeted infrastruc-
ture implementations to be carried out to
improve the safety of each location.

The definition of a hotspot differs
internationally. For example, in Norway a
hotspot is defined as any location, 100 m
long, where a minimum of four crashes
resulting in injuries have occurred during
the past five years. In Switzerland, a hotspot
on a motorway is any site (up to 500 m long)
that has recorded a minimum of ten crashes,
four injuries, and two fatalities within the

last two years (Elvik 2008). These interna-
tional classifications cannot be transferred
directly to the South African context, as the
state of road safety in South Africa is much
worse. For example, Vanderschuren et al
(2017a) found one location in Cape Town
where 618 crashes occurred within a 100 m2
area in one year, while Gregory and Jarret
(1994), in a study done in England, defined
an area as a high-risk site if only 20 crashes
were recorded over three years on a 100 m
length of road. This illustrates that the

road safety problem is much more severe in
South Africa, and therefore an appropriate
classification of hotspots needs to be defined
for this context.

Hotspot application for

the case of Cape Town

In 2017, a hotspot analysis was conducted
for Cape Town (Vanderschuren et al 2017a).
Geo-coded fatality data from iPAS and the
CoCT'’s FPS database for 2015 was used

in this analysis. This led to the use of the
‘fishnet’ tool in GIS, which clusters fatali-
ties that occurred at the same location, i.e.
hazardous locations or hotspots. The area
size used was 100 m by 100 m, in accord-
ance with international best practice (Elvik
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Figure 3 High frequency fatality locations in Cape Town (adapted from Vanderschuren et al 2017a based on iPAS 2015)
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2007). This was verified for the South
African context via Google Earth where a
typical South African intersection size was
found to be approximately 100 m2. This
area size, therefore, reduces the chance of
links in the road network being included/
combined with the intersection area. As
crossing traffic represents conflicts that
could potentially lead to road crashes and
fatalities, the authors wanted to ensure
that intersections could be identified
(Vanderschuren et al 2017a).

Fatality locations were plotted on a map
of Cape Town, and a preliminary analysis
of this map found that many fatalities
occurred in the same location. It is impor-
tant to note that the city questioned the
accuracy of the location data. The authors
are not in a position to verify the accuracy.
While the authors (Vanderschuren et al
2017a) recommended that the accuracy of
geo-location data be improved for practical
application in South Africa, the method is
conceptually sound and proven in multiple
locations around the world.

For completeness, Figure 3 shows the
top ten hazardous locations in Cape Town
based on the 100 m x 100 m ‘fishnet’
tool approach. Fatalities were ranked into
hotspots, listing the areas with the most
fatalities in one year (in this case, the year
2015).

FATALITY RATES

Background

Absolute fatality numbers, while being use-
ful for locating hotspots and implementing
targeted interventions, do not allow for
accurate comparisons of road safety across
different regions with different popula-
tions and vehicle numbers. Fatality rates,
such as fatalities per 100 000 population,
crashes per 10 000 vehicles, and crashes
per vehicle kilometres travelled, allow for
this cross-regional comparison to occur.
Road fatality rates per 100 000 population
are commonly used by the WHO, who
defines a road traffic fatality as “any person
killed immediately or dying within 30 days
as a result of a road traffic accident” (WHO
2013). While this definition is also used in
South Africa, the total number of fatalities
recorded may not be completely aligned
with this definition. This is partly due to
the fact that fatalities that occur days after
a road traffic accident (and not immedi-
ately at the scene of the crash) are often not
recorded as a road traffic fatality, due to
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Figure 4 Average annual fatalities per 100 000 population per mode in Cape Town (adapted from
Vanderschuren et al 2017a based on FPS data 2011 - 2015)

poor feedback processes between the police
and hospitals.

Fatality rate application for

the case of Cape Town

A study completed by Vanderschuren et

al (2017a) used road fatalities per 100 000
population to assess the state of road safety
in Cape Town, using transport analysis
zones (TAZs) as the geographical areas to
be assessed (see Figure 2). Total fatality
data, obtained from CoCT'’s FPS for 2011 —
2015 (CoCT 2015b), was converted to aver-
age annual fatalities per 100 000 population
per mode for each TAZ (see Figure 4 where
the pie chart size indicates the total num-
ber of fatalities). The reader should note
that, while the FPS data should be closely
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aligned to the definition of a road fatality,
as defined by the WHO (2013), there is no
guarantee. The authors, therefore, caution
regarding direct comparison of the WHO
and local fatality rates.

An interesting finding of the study
by Vanderschuren et al (2017b) was the
significant differences between absolute
fatalities per TAZ, compared to the fatality
rates per 100 000 population. This is illus-
trated in Figure 5. Without going into too
much detail regarding the results, it is very
clear that the TAZ that needs intervention
based on absolute fatalities (Mitchells
Plain, which is a high-density suburb) dif-
fers from the TAZ based on fatality rates
per 100 000 population (Durbanville, a
suburb with some major mobility corridors

23



that are less congested and, therefore, have
higher speeds and, hence, more fatalities,
than mobility corridors closer to the CBD
of Cape Town).

FATALITIES PER MODE SHARE

Background

Fatality rates (per mode) cannot be
expected to be homogeneous across a
TAZ or road category. For example, in

the European setting, where conducive
secondary and tertiary road networks are
available, pedestrian fatalities on freeways
hardly occur. This is because the mode
(pedestrian) is absent in this environment.
Based on this insight, it is likely that road
fatalities are related to the mode share in
an area. This is investigated in this section.

Fatalities per mode share application
for the case of Cape Town
Vanderschuren et al (2017a) combined the
analysis of mode distribution per TAZ and
fatalities to calculate fatalities per mode
share. The percentage difference between
mode distribution and absolute fatalities
(Y) is used. The percentage mode share was
subtracted from the percentage of fatalities
for that mode to generate a delta value.

F,*100  T,*100
>'Fa > Ta 1

Where:
F,, = absolute fatalities
T,, = trips per mode.

Figure 6 shows the results for the vari-

ous modes. In this method, “... a positive
difference indicates that the percentage
death toll for the road user type is higher
(unwanted) when compared to the percent-
age of the population that utilises that par-
ticular mode, for their daily trips and vice
versa ...” (Vanderschuren et al 2017a:18).

THE ‘DESERT’ APPROACH

Background

Over the past three decades, the equitable
distribution of goods and services has been
assessed via the ‘desert’ concept. In the
academic literature, ‘desert’ is based on a
comparison of supply and demand, while
correcting for the area size (Clarke et al
2002; Whelan et al 2002; Wrigley et al
2002; Ver Ploeg et al 2011).
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The ‘food desert’ concept started in the
early 1990s, when a resident in the United
Kingdom (UK) used the term ‘food desert’
for the first time. In 1995, the term was first
adopted by the UK government (Beaumont
et al 1995). Food deserts are characterised
by areas where residents that do not have
access to private cars or who are unable to
access/afford public transport, are forced to
shop at corner shops where prices are high
and fresh produce is scarce, as opposed to
more affordable supermarkets with healthy
produce that are usually further away
(Ver Ploeg et al 2011; Jiao & Dillivan 2013).

In the field of transport, the des-
ert theory was first applied by David
Hulchanski of the University of Toronto,
who investigated ‘transit deserts’ in his
Three Cities report (Hulchanski 2010). Jiao
and Dillivan (2013) and Jiao (2017) refined
the transit desert theory and defined “areas
that lack adequate public transit service,
given its contained population that is
deemed transit dependent”. The aim of the
food desert methodology can be reworded
to describe the aim of the transit desert
methodology, namely “to achieve equitable
access to high-quality, affordable public
transport for everyone” (Newlands 2020).
Vanderschuren et al (2021) then transferred
and applied the transit desert theory to the
South African context, proving that the
methodology can be adapted and applied
in different contexts, including cities in the
global south.

This paper uses the knowledge gained
by the authors regarding ‘transit deserts’
and adapts the theory to the field of road
safety, investigating the possibility of
using supply and demand comparisons per
geographical area, with the aim to identify
‘road safety deserts’. This road safety des-
ert’ methodology is useful in assessing the
state of road safety in an area through the
lens of justice, as it compares areas within
the same region to each other, enabling the
determination of the risk level of an area
compared to the region’s average.

As the application of road safety des-
erts’” is novel, this section includes a more
elaborate description of the calculations.
For the previous sections, readers can refer
to the literature for further calculation
details.

Safety value calculation

The equations used to calculate the safety
value per TAZ are provided in Equations 2,
3 and 4. Firstly, the demand for transport
is calculated. This study utilises the avail-
able trips as per the National Household
Travel Survey (NHTS) (StatsSA 2013). The
demand (D) is determined by comparing
the number of trips (7;,) to all trips (T))

in a TAZ. In a similar way, the safety (S),
based on iPAS data, is calculated by divid-
ing fatalities per mode (F,,) by the total
number of fatalities (F,) in a TAZ. The
final safety value (B) is determined by sub-
tracting safety (S) from demand (D).
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Figure 6 Average annual fatalities per percentage mode use (Vanderschuren et al 2017a based on NHTS 2013 and FPS 2011 - 2015 data)
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Supply quality value calculation

The supply quality value is calculated
using infrastructure-related information
in the iPAS system and is an indication of
the overall road quality in each TAZ. The
following attributes are included: built-up
area (X1); junctions (X2); street lighting

(X3); obstructions (X4); road alignment
(X5); road marking type (X6) and condi-
tion (X7); road sign condition (X8); road
surface type (X9), quality (X10) and condi-
tion (X11); cross-section characteristics
(X13) and speed (X14). All supply quality
attributes are currently included in a binary
manner. For example, dry road conditions
are assumed to be superior (positive) to all
other road surface conditions (wet/water,
loose gravel/sand, ice, snow, slippery). As
for demand, the portion of good road sup-
ply is calculated.

This paper currently does not include
characteristics related to traffic signals,

Journal of the South African Institution of Civil Engineering  Volume 66 Number1 March 2024

as research on this attribute is still under
way. The equation used to calculate the
supply quality value per TAZ is provided
in Equation 5. The overall supply quality
value (Q) is the sum of all attributes (X,),
where the total positive cases (Zan) is
divided by all cases (ZXM)

22X,
ZX la

sz

Q:
Z 2a

®)

Overall safety desert value calculation
The Z-value calculation can begin once the
results for safety (B) and supply quality (Q)
have been determined.
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(a) Supply quality
Z-values

(b) Safety Z-values

1. Northern Corridor 5. Langa/Bishop Lavis 9. Strand

2. Durbanville 6. Kraaifontein 10. Khayelitsha

3. Central Cape Town 7. Kuilsrivier 11. Mitchells Plain/Gugulethu
4. Parow/Bellville 8. Blue Downs 12. Grassy Park

(c) Overall safety desert
Z-values
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Figure 7 Graphical illustration of safety, supply quality and overall safety desert Z-values for motorised transport

The safety and supply quality values
are converted into Z-values to standardise
the criteria. The Z-value indicates how
many standard deviations (o) a TAZ is
from the mean (average of all TAZs). In
other words, a Z-value is a numerical
measurement, used in statistics, where
the value (x) is compared to the aver-
age of a group (y). If a Z-value is 0, it
indicates that the data point is identi-
cal to the mean value (Heyes 2019)

(see Equation 6).

The next step is to subtract the safety
values from the supply quality values to
calculate the overall safety desert Z-value
(Oz) for each TAZ (see Equation 7).
Oz=Qz-Bz 7)
In this study, a positive overall safety desert
value indicates that there is a lower road
safety risk than the risk for the average
Capetonian (group value). A negative

final Z-value, on the other hand, reflects

a less safe environment, i.e. a higher road
safety risk. This methodology is similar

to the way ‘transit deserts’ were identified
in the literature but has been adapted to
suit the field of road safety (Hulchanski
2010; Jiao & Dillivan 2013; Jiao 2017;
Vanderschuren et al 2021).

26

‘Road safety desert’ application

for the case of Cape Town

For the case study using Cape Town, the
identification of Toad safety deserts’ was
done by subtracting the safety Z-values
(B) from the supply quality Z-values (Q,),
applying the methodology described in the
previous section. Analysis zones with a
higher overall road safety risk had Z-values
below zero, and a ‘road safety desert’ was
classified as a zone with a Z-value below
negative two.

Figure 7 (motorised transport) and
Figure 8 (non-motorised transport) show
the Z-values for all TAZs in Cape Town,
for supply quality (Q,), safety (—B,) and the
overall (O,) safety desert values. To make
it easier for the reader to understand the
information displayed, the authors display
the negative safety (—B,) in the remainder
of this paper.

As space is limited, only the results
for motorised transport (Figure 7) will be
discussed. The results for non-motorised
transport (Figure 8) can be interpreted
similarly. Ten TAZs (63% of zones ana-
lysed) in Cape Town were classified as
having a higher overall road safety risk.
Half of these zones have overall Z-values
below negative one, which indicates a
significantly high overall safety risk (see
Figure 7c). No TAZ was identified as a ‘road
safety desert’, as none of the Z-values are
below negative two. However, one area (the
Northern Corridor) has a value of —1.93

and is very close to being identified as a
‘road safety desert’.

Analysis zones with a lower overall road
safety risk had Z-values above zero, and a
road safety ‘utopia’ was classified as a zone
with a Z-value above positive two. Figure 7c
also shows the TAZs in Cape Town with
a low overall road safety risk, when com-
pared to the other TAZs. Six TAZs (37% of
zones analysed) were classified as having
a lower overall road safety risk (Figure 7c).
Four of these zones had overall Z-values
above one, which indicates a significantly

low overall safety risk.

DISCUSSION
This paper describes various road safety
assessment tools that can be used to reduce
the road safety burden in South Africa and
beyond. Some tools use absolute fatalities
as an output to assess the situation, while
others convert the information to fatality
rates, either per 100 000 population or
per land area. Numerous literature items
and tools argue that fatalities need to be
analysed per mode, to improve the identifi-
cation of measures. In the case of the road
safety desert’ theory, social justice and
infrastructure characteristics are included
in the methodology. Table 1 provides an
overview of the characteristics included in
the described road safety approaches.

All methods are based on absolute
fatality rates. In the case of hotspots, these

Volume 66 Number1 March2024 Journal of the South African Institution of Civil Engineering



(a) Supply quality
Z-values

(b) Safety Z-values

1. Northern Corridor 5. Langa/Bishop Lavis 9. Strand

2. Durbanville 6. Kraaifontein 10. Khayelitsha

3. Central Cape Town 7. Kuilsrivier 11. Mitchells Plain/Gugulethu
4. Parow/Bellville 8. Blue Downs 12. Grassy Park

(c) Overall safety desert
Z-values
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Figure 8 Graphical illustration of safety, supply quality and overall safety desert Z-values for non-motorised transport

absolute numbers are used to identify loca-
tions that require road safety interventions,
for example infrastructure improvements.
While not demonstrated in this paper,
hotspot analysis can be conducted per
mode.

Fatality rates, as defined by the WHO
(2013), convert absolute fatalities into rates
per 100 000 population. In some cases, this
is done for the various modes of transport,
although this was not demonstrated in
this paper. Displaying fatality rates per
geographical areas does bring in a social
justice component.

Table 1 Comparison of road safety approaches

Fatalities per mode share is not a com-
mon tool. Although already applied in 2017,
this approach has not been followed inter-
nationally. If applied per location (TAZ),
the fatalities per mode provide a social
justice aspect. In this paper the fatalities
for drivers, passengers, pedestrians and
cyclists are displayed, indicating which
TAZ has an over- or under-representation
of fatalities.

In this study, ‘road safety deserts’ have
been established for the first time. The the-
ory development is based on earlier work
related to ‘food deserts’ (Clarke et al 2002;

Whelan et al 2002; Wrigley et al 2002) and
‘transit deserts’ as described by Hulchanski
(2010), Jiao and Dillivan (2013), Jiao (2017)
and Vanderschuren et al (2021). Social
justice is at the core of the methodology,
while land area and infrastructure are part
of the approach. Although not displayed in
this paper, the method can be conducted
for various modes. The paper includes
motorised and non-motorised transport as
an example.

The four approaches described in
this paper each have a unique method in
identifying locations where interventions

Fatality rates el Road safety deserts
mode share

Absolute
fatality input

Main feature of the method:;
fatalities must be geo-coded

Absolute
fatality output

Absolute numbers are displayed
geographically

Per 100 000

; Not included
population
Land area Not included
Modes Geographl'cal depiction can be

provided per mode

Infrastruc.tu're Not included
characteristics
Social justice Not included

Fatalities are included related to
population size

Not included

Main feature of the method

Not included

Can be calculated but is not
intrinsic to the method

Not included

Becomes a social justice
indicator if various geographical
areas are compared
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Fatalities per mode are included
as a percentage of all fatalities

Not included

Not included

Not included

Useful to use this method per
mode choice

Not included

Becomes a social justice
indicator if various geographical
areas are compared

Fatalities are included per mode

Not included

Not included

Main feature based on transport
analysis zones (TAZs)

Useful to use this method per
mode choice

Main feature of the method

Main feature of the method
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are needed to reduce road fatalities. No
approach is superior to another, and each
approach results in valuable information
about the road safety status quo of an area.

CONCLUSIONS AND
RECOMMENDATIONS

This paper presents a comparison of four
different road safety assessment approach-
es, i.e. three traditional approaches and the
novel road safety deserts’ approach. The
methodologies of these four approaches
have been discussed and applied to the
City of Cape Town as an example of how
they are used. The methodologies were
then compared with one another, looking
at characteristics such as land area, modes,
social justice and infrastructure charac-
teristics. The road safety desert’ method
includes more indicators. However, the
traditional methods also have their place.
The authors conclude that applying multi-
ple methods increases the opportunities to
combat road fatalities. Each of the included
methods have a role to play.

The ‘road safety desert’ methodology
is a new road safety assessment approach
introduced in this paper. Both calculations
in this methodology — safety and supply
quality values — need further validation
and fine-tuning. Vanderschuren et al
(2021) identified that “the use of large
TAZs hinders the development of detailed
transit supply action plans”. This study,
similarly, uses large TAZs, due to data
limitations. As smaller analysis zones are
more conducive to the identification of
detailed action plans, it is recommended
that disaggregated transport information
generated in the South African context be
identified. From a road safety perspective,
geographical coordinates would be optimal.
It is, therefore, recommended that future
applications of this methodology make use
of smaller analysis zones to improve the
accuracy of the results.

Additionally, the safety and supply
quality calculations could differ, depending
on the mode. For example, the current road
supply quality characteristics are appropri-
ate for assessing motorised transport,
specifically. When performing the ‘road
safety desert’ analysis for pedestrians,
certain supply characteristics, such as the
number of pedestrian crossings or the
length of pedestrian walkways, should be
included so that the supply quality value is
accurate for that mode. In the current raw

data, this information is not available. It is
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recommended that municipal asset regis-
ters, as well as the road safety database, add
such information.

It must also be mentioned that safety
value calculations in the road safety des-
ert’ method are based on trip-making by
residents. Trips in practice go across TAZs,
as the origin and destination of trips are
not necessarily in the same TAZ. However,
this is also the case regarding ‘food desert’
(Beaumont et al 1995; Clarke et al 2002;
Whelan et al 2002; Wrigley et al 2002;

Ver Ploeg et al 2011) and ‘transit desert’
(Hulchanski 2010; Jiao & Dillivan 2013; Jiao
2017; Vanderschuren et al 2021) calcula-
tions, as reported by various authors. The
authors of this paper acknowledge that, in
the case of tourists, events or other attrac-
tions, the use of resident-based mode share
may hamper the accuracy of the calcula-
tions. In these cases, traffic counts that
include drivers, passengers and pedestrians
are recommended.

Within the ‘road safety desert’
approach, this paper uses the term ‘utopia’
for areas that demonstrate a much lower
road safety risk than the risk for the aver-
age Capetonian. Although from a local
context this terminology may be appropri-
ate, the authors feel strongly that ‘utopia’
is only achieved once all road fatalities are
eliminated globally.

Overall, this paper shows that there
are several unique and effective ways to
assess road safety and that each approach
incorporates different characteristics
within their methodologies. It is therefore
recommended that road safety analysis is
conducted using a multitude of methods,
including hotspot analysis, fatality rates,
and fatalities per mode share, as well as
‘road safety deserts’, mining the data to
such an extent that an improved under-
standing is gained. This will lead to the
best possible improvement approach.
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