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Abstract: In Yaoundé, Cameroon, excessive and inappropriate speeding remains a major public health concern.
Part of the problem are the unsafe speed limits, lack of evidence, and effective evaluation of speeding safety
performance indicators (SSPIs), and the absence of speed management, hindering the city's ability to mitigate
the risks associated with speeding. This study aimed to address this knowledge gap by assessing SSPIs using
a well-defined methodology and suggesting speed management strategies. Data on speed, traffic volumes and
road attributes were collected from a random selection of 16 representative road sections in Yaoundé. Seven
SSPIs were calculated, and weights were assigned to evaluate city-level SSPIs. The findings showed that 66.8%
of drivers drive within the speed limit, generally operating at speeds of 54 km/h with a speed variation of 26
km/h. Based on the speed analysis, evidence-based strategies are proposed, and implementing these strategies
could potentially reduce fatalities and serious injuries by 16% to 84% across study locations, as indicated by
Elvik's model. These findings have significant policy implications for reducing speeding in Yaoundé, and the
methodological approach can be replicated in other urban settings. Future research should extend SSPI
evaluation to the national level and test the effectiveness of the recommended strategies.

Keywords: speeding; road safety; speed management; speed compliance; safety performance
indicators; urban areas.

1. Introduction

Road traffic crashes and fatalities remain a global challenge despite the various improvements
in road safety over the years. The situation is most significant for low- and middle-income countries
(LMICs), accounting for a substantial 92% of the 1.19 million global deaths [1]. The major cause of
crashes and fatalities is consistently linked to speeding (inappropriate or excessive speeds). Speeding
is estimated to contribute to about 54% of fatalities worldwide, 57% in LMICs, and 28% in HICs [2].
The figures show that around one person dies every 49 seconds due to speeding with a probability
of about 95% that these deaths occur in LMICs. In Europe and OECD countries, past statistics show
that speeding accounts for 30% of all fatal cases[3,4]. However, despite the consequences of speeding
some drivers fail to recognize speeding as a critical road safety issue and often report speeding,
especially in the African context[5].

The outcome of speeding is expected to be critical in LMICs due to the presence of high
vulnerable road users population sharing the same road space with motorized vehicles [6]. This is
reflected in the recent WHO report showing high vulnerable road user fatalities in LMICs [1].
However, traffic deaths are preventable, and the issue of speed is solvable. This is proven by effective
countermeasures such as speed humps, raised pedestrian crossings, speed tables, chicanes, and lane
narrowing that has shown great reduction in crashes[7-9].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 February 2024 i:10. reprints202402.1703.v1

In Cameroon, as in many other African countries, there is a high incidence of road traffic
fatalities, with speeding being a significant issue. Recent WHO statistics indicate that the traffic death
rate in Cameroon stands at 11 per 100,000 population, despite the presence of only 31,590 vehicles
[1]. Part of the problem of these crashes may the absent of safe speed limits. According to the WHO
(2023) report, Cameroon has national speed limit laws of 60km/h in urban areas and 110km/h in rural
areas, which exceed the recommended speed limits by 30km/h and 40km/h respectively. These
elevated speed limits directly contribute to the high toll of fatalities in the country. This is proven by
evidence which show that the speed at which a vehicle travels directly impacts the risk of a crash, the
severity of injuries sustained, and the likelihood of death resulting from that crash[10-12].

Speeding is often reported as an issue in most urban areas in Cameroon, but there is lack of basic
empirical studies on the prevalence of speeding. The latest ESRA survey for Cameroon shows that
about 40% of drivers reported speeding in built up areas [13].

The capital city of Cameroon, Yaoundé, despite being a growing urban center with increasing
vehicular traffic, continues to face significant challenges related to speeding and road safety. The lack
of evidence and effective evaluation of speeding safety performance indicators and the absence of
speed management strategies hinders the city's ability to mitigate the risks associated with speeding.
A critical review of existing literature reveals a conspicuous absence of studies exploring SSPIs in the
context of Cameroon and LMICs countries in general, suggesting a significant research gap. This
research aimed to bridge the knowledge gap through two objectives.

i To evaluate the speeding safety performance indicators on selected road sections in Yaoundé
using a clearly defined and replicable methodology and applying traditional data collection
methods

ii. To propose strategies to reduce speeding and improve road safety in the selected locations.

This study holds significance for policy settings to reduce speeding in the city of Yaoundé and
outlines a simple and transferable methodology for evaluating SSPIs for other urban settings in
LMICs.

2. Materials and Methods

2.1. Speeding Safety performance indicators (SSPI)

Safety performance indicators are useful for monitoring and assessing the operational conditions
of the road safety system that influence road safety[14]. Speeding is one of the many safety
performance indicators. The speeding indicator can be used to evaluate the effectiveness of strategies
related to speed management (such as speed limits). The most widely adopted definition of the
speeding indicators is the “Percentage of vehicles travelling within the speed limit” [15]. However,
other indicators such as average speeds, excessive speeds (e.g., above the speed limit by 10km/h,
20km/h), 85T Percentile speeds and speed variation, can provide useful information on specific road
safety targets.

Within this study, data (speed, traffic, and road attributes) will be collected to evaluate these
indicators adapting the methodological guidelines prescribed in the baseline project (a European
study) [16]. The Baseline project was designed to address the need for a comprehensive approach to
assessing road safety across Europe and had developed methodological guidelines for measuring
and monitoring speeding.

2.2. Site selection

The selection of locations was done randomly ensuring a representative sample for the urban
road network in Yaoundé. The GIS system (ArcGIS) was used to provide automatic random selection
of road locations within the city. This was adjusted through visual inspection of maps to ensure a
wide geographical coverage. This procedure was later complemented by manual selection of specific
observation points to ensure they aligned with our prerequisite (defined in 2.3). After these
procedures were implemented a total of sixteen (16) locations were selected to represent the urban
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network. It is worth noting that this number is above the minimum sample requirements of 10
stipulated in SPI guidelines [16,17]. The chosen locations are depicted in Figure 1
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Figure 1. Geographic distribution of study locations.

2.3. Identification and selection of observation points

Several factors were considered when selecting the exact observation points to ensure an
unbiased representation of the target population as well as to isolate the influence of factors affecting
speed. The following points were implemented to identify and select the exact observation points.

e  Free flow traffic conditions were ensured by excluding locations with stop signs, traffic lights,
intersections and potential areas where vehicles were likely to stop, accelerate, or brake;

e Locations beside speed calming measures such as speed humps and cameras and with any
known local speed issues (like over speeding) were avoided;

e A minimum traffic flow of 100 vehicles passing per hour was required to ensure a good
representative of the speed data;

e  Straight and uniform road section with good pavement conditions was a requirement to isolate
the influence of curves and roughness on speed;

e  Observation points had to be away from intersections, roadworks, pedestrian crossings and any
traffic calming measures by at least 500m.

2.4. Sample size

According to the baseline SSPI methodology, to ensure representative results for the entire road
network, the minimum required number of locations is 10 for urban roads (or roads inside urban
areas) with a minimum of 500 vehicle observations[16].

However, a different approach was considered for this study. This was to ensure a more
representative statistical sample size for determining the mean speed and 85" percentile speeds, as
these parameters were amongst the interested SSPIs. A commonly used method for determining
sample size for any percentile speed employed by several researchers is considered [18-20].

0?K?(2 + U?)

N = ——m D
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Where, N = minimum number of measured speeds; o = estimated sample standard deviation; K =
constant corresponding to desired confidence level; U = constant corresponding to the desired
percentile speed; E = permitted error in the average speed estimation. The values for determining the
sample size are shown in Table 1.

Table 1. Constants for determining sample size. Source: Bennett, 1994.

Confidence Level (%) K Percentile Speed U
68.3 1.00
90.0 1.65 50th 0.00
95.0 1.96 15t or 85t 1.04
95.0 2.00 7th or 93rd 1.48
99.0 2.58 5t or 95th 1.67
99.7 3.00

For this study, we consider a permissible error of 2km/h, a standard deviation of 12km/h and at
95% confidence interval, the minimum sample size for 85t percentile speed is 213. Given this number,
it was ensured that all locations where speed data was collected met this sample requirements.

2.5. Data collection

The data collected in the observation points included speed data, vehicle data, traffic volumes
and road attributes. The speed data is useful for calculating the SSPI for the different locations, the
vehicle data is useful to differentiate the SSPI according to vehicle type, the traffic volume is useful
for weighting the various SSPI and the road attributes is useful to have information on the road type
and also to understand the correlation between the attributes and speed. The following
considerations were made in collecting the different data:

e  Speed and vehicle data: The speed data was collected using a traditional approach (stopwatch
method) which still hold strong significance as a low-cost method in a LMIC like Cameroon.
University students were trained and employed to carry out the speed survey. This method
consisted of two groups of observers positioned at fixed distances (60m) within a road section.
One observer is stationed at the start point and a timekeeper located at the endpoint of the 60-
meter distance. The observer at the start point notifies the timekeeper when a vehicle passes by
the start line. The timekeeper starts and stops the stopwatch as the identified vehicle crosses the
finish line. The recorded time and the distance are then used to calculate the vehicles average
space speed within the road. The vehicle type for which the time was recorded is noted on the
data collection sheet using a predefined code. The vehicle types of focus were taxis, private cars,
and motorcycles. During the speed collection, free flow conditions was ensured considering
headways between vehicles of at least 5 seconds and ensuring no interference in the speeds of
vehicles. Whenever the vehicle stopped or slowed down due to traffic incidents, the speeds were
discarded. The observers also stood at suitable locations to avoid drivers noticing that their
speeds were being recorded. The overall speed data collection method had the advantage of its
simplicity which required little training. However, this method may prone to parallax errors,
time consuming and difficult to use when the traffic volumes are high.

e  Traffic volume: The speed measurement was conducted in a unidirectional manner, with two
collaborators responsible for manual traffic counts working concurrently with the speed survey
team. Both teams stopped at the same time (often around 1 to 2 hours), ensuring that the traffic
count and speed data are synchronized. Given the differences in stopping times between the
study locations, the traffic counts for all locations were normalized to 1 hour to ensure
comparison.
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. Geometric features: Road characteristics like lane width, number of lanes, median presence, and
shoulder width were documented to provide insights into the infrastructure and how it may
affect speeds.

In addition, data collection occurred during weekdays and weekends in non-peak hours to
capture representative traffic patterns. This approach allowed for a more comprehensive assessment
of typical traffic conditions in the city.

2.6. Quality Assurance and Data Treatment

Data quality checks were implemented to ensure accuracy and consistency in the dataset.
Outliers and inconsistencies were identified and addressed through a combination of statistical
analysis and manual inspection. Any outliers or inconsistencies that were found were corrected or
removed from the data set.

2.7. Calculations of the speed performance indicators

The following formulas and methods were used for calculating various speed safety
performance indicators.

1. Percentage (%) of vehicles traveling within the speed limit (SSP1)
Number of vehicles within limit

SSPL = Total number of vehicles X100 @)

2. Percentage (%) of drivers driving 10km/h, 20km/h, or 30km/h faster than the speed limit (SSP2, SSP3,
SPP4, respectively)

Number of vehicles exceeding by 10 kTm
P2 = X1
55 Total number of vehicles 00 ®

Number of vehicles exceeding by 20 kTm
P3 = X1 4
SSP3 Total number of vehicles 00 )

Number of vehicles exceeding by 20 km

_ h
S5P4 = Total number of vehicles X100 ®)

3. Average speed (SSP5)

SSPS = ¥ (all vehicle speeds) ¥ 100 6
" Total number of vehicles (6)

4.  85th percentile (SSP6):

The 85™ percentile speed defined as the speed at or below which 85% of vehicles are observed
to be traveling. The calculations were automated in excel using the PERCENTILE function.

5. Speed variation (SSP7)

Speed variation is expressed by the difference between the lowest and highest 10% of speeds.
This indicator is calculated as the difference between the 90th percentile speed and the 10th percentile
speed. The 10th percentile speed represents the speed below which 10% of the speeds fall, and the
90th percentile speed represents the speed below which 90% of the speeds fall. The speed variation
is calculated as below:

Speed variation = (Highest 10% speed - Lowest 10% speed) @)

2.8. Weighted safety performance indicator

To provide a representative value of the SSPI for the whole city, it was necessary to assign
weights to the individual SSPI calculated in the different locations. The weighting takes in to account
the varying traffic volumes and the relative importance of each road. The formula for calculating the

weighted KPI is shown below.
i1 SSPI, X Volumes ;

©)

SSPI,p; =
weighted ?:1 Volumes ;
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Where,

SSPlyeightea 1s the weighted SSPI

SSPI ; is the SSPI for each road location

Volumes ; is the 1 hour traffic count for each road location

3. Results and discussion

The analysis was performed using Excel and SPSS statistical package V20. Descriptive statistics
for the speed data is shown in Table 2. It provides information and understanding of the main
characteristics of the dataset, such as its central tendency, variability, and the shape of the
distribution. The results obtained for all SPSS indicators and the weighted SSPI is summarized in

Table 3.
Table 2. Descriptive statistics for speed data at data collection sites.
Location Name ID Sample Median Mean Standard Standard Min Max
size Deviation Error
Olembe - nkozoa L1 423 49.32  50.88 13.9 0.68 19.73 14211
Boulevard du20 Mai - L2 487 49.09  50.96 14.64 0.66 20.61 135.85
poste centrale
Etoudi - tongolo L3 412 53.47  55.25 14.78 073 2411 154.29
Mokolo - carrefour marche L4 560 52.3 53.63 13.68 0.58 22.06 12343
madagascar
Carrefour matgenie - carrefour L5 595 5243 5298 10.58 043 1941 115.51
meec
Sous prefecture tsinga - carrefour L6 450 33.23 34.13 9.84 0.46 1276  78.26
de la guete
Barrier - nomayos L7 647 4277 4296 10.37 041 161 89.26
Carrefour mobile olezoa - wouari L8 400 40.99 41.7 10.89 054 1555 122.73
municipal
Rue rueunification - cetic ngoa L9 221 432  43.58 9.6 0.65 18.57 80.6
ekele
Carrefour mvan- Base Aérien L10 601 4329 4454 10.71 0.44 1579 105.37
Echangeur ahala - mvan L11 586 413 43.01 12.17 05 161 108
Carrefour awae escalier - L12 515 39.56 42.28 15.48 0.68 1256 151.05
carrefour friendship
Total ernergies odza borne 10-  L13 354 4898 50.53 13.29 0.71 2455 167.44
terminus odza
Express union avenue germaine - L14 413 33.44 3549 10.46 051 1121 9391
chapelle essos
Texaco omnisports - mobile L15 526 4294 4374 11.17 0.49 16 120.67
omnisports
Carrefour claretains - nkolbisson  L16 361 4329 43.96 10.78 0.57 18.77 118.68

The posted speed limit recorded for most of the locations was 50km/h. In areas where this was
not evident the posted speed limit in the nearest road was assumed (due to spillover effect) and in all
cases it was 50km/h. This assumption was also aided by local knowledge. The descriptive statistics
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in Table 2 revealed a generally moderate traffic flow, but with some noteworthy variations. The mean
speed and the median speeds generally aligned with the posted limit. However, the standard
deviations were very high in certain locations which is explained by the high combination of slow-
moving vehicles and fast-moving vehicles. These varying standard deviations indicates a mix of
speeds clustering around the average but also some deviation on both sides.

Table 3. The Speeding Safety Performance Indicators (SPI) and weights per location.

Percentage of drivers driving %
ROAD igt::ﬁii?lk;lf:po:ezoﬁﬂr w:;l:n average perscsetnhtile speed traffic Weights
SECTION speed variations volume
speed speed
10km/h  20km/h  30km/h limit
L1 40.02 16.02 4.14 51.53 57.01 63.06 33.19 826 0.027993
L2 43.36 17.78 7.11 52.36 50.84 62.93 30.53 2028.5 0.068745
L3 62.81 24.36 11.23 35.81 55.29 67.43 32.93 1778 0.060255
L4 67.61 18.71 7.61 48.65 51.81 63.52 29.25 2176  0.073743
L5 62.58 17.81 8.34 31.66 53.65 62.09 24.18 3297 0.111734
L6 3.92 225 0 96.45 33.7 42.025 22.23 1011 0.034262
L7 9.85 3.53 0.93 85.88 41.05 49.52 21.73 1292.5 0.043802
L8 9.56 2.36 0.9 84.025 27.79 34.77 16.47 2271  0.076963
L9 7.79 1.95 0.65 82.96 42.94 51.105 21.5 1632 0.055308
L10 20.92 5.48 2.49 73.92 44.52 52.98 22.82 1857.5  0.06295
L11 15.8 5.06 1.11 79.29 41.94 52.58 25.97 1464 0.049614
L12 24.77 10.92 542 79.71 41.82 53.51 30.72 1072.5 0.036346
L13 32.7 11.2 4.76 37.27 50.77 60.36 25.69 1459 0.049445
L14 5.09 2.65 2.03 92.42 35.26 45.1 23.24 3077 0.104278
L15 10.52 4.46 2.31 80.38 43.75 52.61 23.07 2580.69 0.087458
L16 12.48 249 1.66 77.33 43.93 54.245 25.34 1685 0.057104
Wesllg)?:ed 28.37759 9.384744 4.073009 66.85647 44.62932 54.16241 25.04083

Table 3 presents the speeding safety performance indicators (SSPIs) for the individual locations
as well as the weighted value which represents the city level SSPIs. The results provide crucial
insights into the speed performance of drivers in the specific locations as well as a representative of
the entire city. The study revealed several interesting findings. Firstly, the percentage of drivers
driving 10km/h, 20km/h, or 30km/h faster than the speed limit were found to be 28km/h, 9km/h, and
4km/h respectively. This observation shows the extent of speeding violations in the entire city and
has some implications for safety policies. However, while the aggregated city values these three
indicators are quite modest, it is worth noting that some locations present very high-speed violations
suggesting the need for targeted speed management interventions.

The average speed for the city level was determined to be around 45km/h (below the speed
limit), while the 85th percentile speed (operating speed), which represents the speed at or below
which 85% of vehicles are traveling, was found to be about 54km/h. However, while the operating
speed is around the speed limit for the city level, it does not necessarily reflect good safety
performance as several individual locations presented high values of operating speed. This operating
speed is not survivable for pedestrians and cyclist from the safe system perspective [21], [22].
Moreover, the speed variations (the difference between the 10th and 90th percentile speeds), was
quite high (25km/h) due to the mix of slow moving and fast-moving vehicles. This high variation is
problematic from the safety perspective as there is evidence of a positive relationship between speed
variance and crash rates[23], [24]. A summary comparison of the levels of some SSPIs between the
individual locations and the city level is shown in Figure 2.
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Figure 2. Comparison of SSPIs between locations and the aggregated city level.

A Pearson correlation analysis was conducted (Table 4) to examine the relationship between the
road attribute features and the speeds (mean speed and operating speeds) at different locations.
Specifically, a statistically significant positive correlation (p<0.05) was observed between the median
width and the speed variables. The lane width and shoulder width also exhibited a good correlation,
but this was not statistically significant at p<0.05. As anticipated, the lateral clearance showed a
negative relationship with speed, although this relationship was not statistically significant. Overall,
these correlations provide insights for any speed management strategies that involves infrastructure

changes.
Table 4. Correlation matrix between road attributes and speed.
. . Lateral 85th
VARIABLES Shoulder —lane Width = Median =, Mean — p  entile
width (m) (m) Width (m) speed
(m) speed
Shoulder width (m) 1 0.26 0.29 0.10 0.49 0.42
lane Width (m) 0.26 1 0.37 0.00 0.48 0.46
Median Width (m) 0.29 0.37 1 0.11 .598" 560"
Lateral Clearance (m) 0.10 0.00 0.11 1 -0.14 -0.14

*. Correlation is significant at the 0.05 level (2-tailed).

4. Recommendation for speed management in the city and expected benefits

To mitigate the speeding issue in city and in specific locations, an integrated speed management
is needed with diverse interventions including speed limit change (according to road function),
engineering measures, enforcement strategies, and educational campaigns. These interventions are
expected to be implemented simultaneously so that in synergy the expected outcome would be
optimized.

In line with the recommendations of setting speed limits following the safe system approached
[7], we propose speed limits for the different locations following their road function. For locations
with schools, hospitals, and shops and where there is high interaction between pedestrians, other
vulnerable road users share and motorized vehicles, we propose speed limits of 30km/h. In areas
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where there is need for mobility but also with high vulnerable road user presence, we propose speed
limits of 40km/h.

To ensure compliance, setting speed limits is not enough, and necessitate other interventions to
work in synergy. Table 5 provides a list of suggested interventions which have been proven effective
[71, [8], [9], [25], also for some LMICs like Ghana [26], [27].

Table 5. Proposed speed management interventions.

Speed interventions
Speed limit change
1 30km/h is proposed for location 4 and 9 while 40km/h is proposed for all other
locations. This is set according to road function
Infrastructure modification

2 Speed humps or speed tables should be implemented at areas with pedestrian
crossings.
3 Lane narrowing should be introduced at locations with lane width greater than 3.5.

This may be achieved through road markings as low cost measures or through kerb
extensions in long tem

4 Rehabilitation of all footpaths at the locations and construction of cycle lanes
especially around school zone areas

Enforcement and education

5 Routine police enforcements as a short-term measure and introduction of
automated speed enforcement in long term. Interventions can commence at
locations where there is a speed issue like Locations 3 to 5

6 Public campaigns to support enforcement and compliance

After the implementation of these measures, it is critical to monitor and evaluate the results.
Assuming these suggested speed interventions are applied causing drivers to operate at the set speed
limits, it is possible to estimate the expected benefits of these interventions following the exponential
model developed by Elvik [11]. According to the exponential model, a 1 km/h reduction in speed
corresponds to a 7.7% reduction in fatalities and 5.8% reduction in injury crashes. This model is
applied to estimate the expected impact at the different locations for reduction in the current
operating speeds to the proposed speed limits. The benefits in terms of fatalities and serious injuries
are reflected in Figure 3.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14 L15 L16
ROAD SECTION

REDUCTION IN PERCENTAGE (%)

—&—Reduction in Fatalities ——Reduction in serious injuries

Figure 3. Safety Impacts of Speed Reduction at study locations using Elvik's exponential model.
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Overall, it is recommended that concerted efforts should be directed towards fostering inter-
agency coordination (Police, ministry of transport, city councils, universities) and synergy to
orchestrate a cohesive response to speeding challenges in the city of Yaoundé.

5. Conclusions

Speeding is recognized as the major contributory factor to road crashes, especially in low- and
middle-income countries (LMICs). The capital city of Cameroon, Yaoundé, despite being a growing
urban center with increasing vehicular traffic, continues to face significant challenges related to
speeding and road safety. Part of the problem is the absence of safe speed limits. Another issue is the
lack of effective evaluation of speeding safety performance indicators and the absence of speed
management, hindering the city's ability to mitigate the risks associated with speeding. The study
aimed to address this knowledge gap by assessing indicators of speeding safety performance (SSPIs)
using a clearly defined methodology and providing recommendations for speed management. The
methodology, which aligns with international guidelines, is easily replicable in areas with a similar
context to Cameroon.

The weighted values for the SSPIs, representing the city level, indicate that 66.8% of drivers drive
within the speed limit, generally operating at speeds of 54 km/h. The speed variation indicator (the
difference between the 10th and 90th percentile speeds) is 25.75 km/h, indicating a high mix of slow-
and fast-moving vehicles. The percentage of drivers exceeding the speed limit by 10 km/h, 20 km/h,
or 30 km/h was found to be 28%, 9%, and 4% respectively. Based on the speed analysis,
recommendations are provided for speed management, which involve an integrated approach
including speed limit changes, infrastructure modifications, enforcement, and education. Evidence-
based strategies are proposed, and implementing these strategies to maintain speeds within the
proposed speed limits could potentially reduce fatalities and serious injuries by 16% to 84% across
the study locations, as indicated by Elvik's model.

Overall, the study provides insights into the methods (including low-cost alternatives) for
calculating SSPIs. It provides estimates for these SSPIs for the city of Yaoundé and links the results
of the SSPIs to strategies for mitigating speeds. These findings could empower policymakers and
stakeholders to implement data-driven interventions, ultimately saving lives and reducing the
devastating impact of excessive speed.

However, the study has some limitations that must be acknowledged. While the stopwatch
method for speed data collection is a low-cost measure, it is usually labor-intensive and can introduce
parallax errors in the measurements. It may also be difficult to remain fully hidden from drivers,
which may cause them to slow down. Future studies may explore the use of other data collection
methods like RADAR systems, LiDAR, or cameras. Regarding data limitations, the study was limited
to selected road sections in the city of Yaoundé, with a study boundary consisting of only 16 locations.
Further studies may explore evaluating the SSPI for the entire country, considering different road

types.
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