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Introduction

 1.19 million people were killed due to
road crashes in 2021.

 Vulnerable Road Users (VRUs) account for
half of all road fatalities worldwide.

 Vulnerable Road Users (VRUs), such as
pedestrians, cyclists and moped riders
and motorcyclists, face heightened risks i
in traffic environments due to their lack
of physical protection compared to
vehicle occupants.
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Background

e Pedestrians account for 21% of all road traffic deaths
globally, while cyclists account for 5% and moped
riders and motorcyclists for 30% of total road
fatalities worldwide (WHO, 2023).

 Pedestrians are among the most vulnerable road
users due to their complete lack of physical
protection in traffic environments.

* The most important factors of cyclists’ crashes are
related to an inherently unsafe traffic system,
respectively unsafe infrastructure (ITF/OECD, 2023).

 Key factors contributing to crashes with a moped or
a motorcycle include speeding, poor road

conditions, and inadequate use of protective B oo
... equipment (Konlan & Hayford, 2022). AN PR U, :
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Research Objectives

* Provide a quantified update on VRU safety
performance by analyzing data from a broad-
country sample (39 countries) which were
collected within the framework and activities of
the ESRA3 study conducted in 2023

* Investigate the attitudes and opinions of
pedestrians, cyclists and moped riders and
motorcyclists concerning:

(i) their safety perceptions of specific transport
modes and

(ii) wvarious types of unsafe behaviour
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Safety perception of using each transport mode

Country Pedestrian Bicycle Bicycle Moped Motorcyclist
(non-electric) (electric)

Armenia 8.2(1M) 6.6 2.8 ()) 4.7 (1) 6.8 (1)
Australia 7.9 7.0 7.1 (D 7.1(D 7.3(D)
Austria 7.9 6.8 6.8 6.1 6.4
Belgium 6.9 5.8 5.9 6.0 6.1
Bosnia & Herzegovina 7.1 6.1 55 5.8 5.2
Brazil 6.4 6.1 6.2 5.9 5.7
Canada 7.8 6.8 6.6 6.4 6.2
Chile 6.3 5.6 5.3 4.8 (D) 5.0
Colombia 5.8 (1) 5.4 () 5.0 5.0 5.3
Czech Republic 7.4 6.1 5.8 5.5 5.5
Denmark 8.2(M) 7.1 6.8 6.1 6.1
Finland 8.0 7.4(D) 7.2(1) 6.5 6.1
France 6.9 6.1 6.9 7.0(D) 6.5
Germany 7.7 7.0 6.7 6.4 6.3
Greece 6.9 530) 4.8 (1) 5.2 5.1
Ireland 7.4 5.8 6.2 5.7 6.3
Israel 8.2(1M) 5.9 5.2 5.2 4.6 (1)
Italy 6.8 5.8 5.5 5.6 5.8
Japan 7.2 5.8 5.9 4.9 4.4 (1)
Kazakhstan 7.9 6.5 5.8 5.4 5.3
Kyrgyzstan 7.8 6.3 5.4 3.9 () 3.8 ()
Latvia 7.5 6.6 5.7 5.7 6.2
Luxembourg 6.6 5.6 5.7 5.5 6.0
Mexico 6.4 5.9 5.8 5.3 5.5
Netherlands 7.6 6.9 6.7 5.8 5.5
Panama 6.2 (1) 5.4 5.0 4.8 (1) 4.7
Peru 6.2 () 5301) 4.7 (1) 4.8 (1) 4.9
Poland 6.9 6.5 5.9 5.4 5.2
Portugal 7.7 6.3 6.3 6.2 6.1
Serbia 7.4 6.3 5.5 5.2 5.4
Slovenia 7.9 6.3 5.3 5.3 5.4
Spain 7.8 5.9 5.6 5.2 5.5
Sweden 7.2 6.8 6.5 6.1 6.0
Switzerland 8.0 6.7 6.5 6.2 6.5
Thailand 6.9 7.0 6.9 6.7 6.6
Turkiye 6.6 5.8 5.4 53 5.0
United Kingdom 8.2 (1) 6.2 6.8 5.9 5.7
United States 7.7 7.7(D 7.8(1D) 7.8(D 7.6 (D)
Uzbekistan 9.0 (1) 7.2(D) 5.9 5.4 5.0
Europe22 7.5 6.4 6.3 6.0 59
America8 7.0 6.6 7.0 7.0 6.6
AsiaOceania6™ 7.1 6.3 6.1 6.1 6.0

Note: (1) indicates the three highest safety perception scores while () the lowest three.
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Regarding walking, European
respondents felt the safest when
compared to other regions.

The highest safety perception scores
among people using both
conventional and electric bicycles are
found in the United States.

For moped riders and motorcyclists,
American respondents felt the most
safe when compared to other regions.
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Pedestrians’ self-declared behaviour

wancwie wancwren  meada teas - cemwe  orewe o (Crossing the road at places other than at a nearby

headphones may have had chec_k social walking gedegtrian other thanata ° ° . .
B g N pedestrian crossing records the highest rates in all
crossing . o

A i 33.0% 18.0% (1) 60.9% 50.9% 25.0% (1) 43.6% (1) d
A:,Ir:tiz::a 42.2‘VZ 23.70% 47.6% :1) 46.90/: 31.;% 50.1‘%: ) eXa m I n e regl 0 n S .
Austria 40.8% 43.2% (1) 69.3% 61.6% 42.4% 74.2%
Belgium 40.8% 33.8% 61.3% 61.7% 38.9% 64.1% 0 .

i i 0, 0, 0, 0,
Bofiia &Hegzegevine, 3329, e L TTEMM . o e o Under 50% of respondents declared that in the past 30
Canada 52.1% 26.3% 57.5% 58.9% 40.4% 69.8% -
Chil 70.5% (1) 31.2% 76.4% 73.4% 55.5% 75.7% d y th y h d |k d d th t t h th y th k th y
Lo ays they nad walked aown tnhe street when the N e
Czech Republic 41.5% 40.9% 66.7% 63.5% 38.0% 73.1% .
may have had too much to drink at least once.
Finland 53.7% 41.1% (1) 72.2% 66.4% 54.2% 80.3% (1)
France 38.0% 24.3% 54.3% 51.3% 51.0% 58.6%
Germany 32.1% () 30.1% 52.5% 45.6% (l) 33.3% 54.8% . . . e ° )
oo some  omew s wowa @ Pedestrians who are more likely to admit listening to music
Ireland 60.7% 44.4% (1) 75.2% 66.8% 61.6% (1) 79.5% (1)
Israel 57.1% 21.5% 83.8% (1) 83.5% (1) 44.5% 68.6% . .
eaty 72.0% 7a 0% through headphones while walking down the street are
Japan 25.2% (1) 22.8% 38.6% () 35.9% () 37.1% 53.8%
Kazakhst: 54.6% 28.3% 77.7% 68.7% 18.8% () 53.8% b
K)a/i:yzsst:: 40.30/2 8.6% ((J),) 59.1‘%(: 55.5%‘: 10.90/2 (@) 51.4"/2 from Amerlca.
Latvia 40.2% 32.2% 68.7% 65.1% 47.3% 71.6%
Luxembourg 41.9% 40.3% 81.5% (1) 78.4% (1) 54.3% 76.9%
Mexi 63.3% 30.2% 71.8% 70.8% 49.0% 75.2% M e e
Nemmenands == * The highest rates of reading a text message/email or
Panama 62.8% 20.1% 69.8% 69.6% 29.6% 62.8% . . . . 3
P .49 .39 76.6% 76.6% 53.5% 76.9%
Py 7240 checking social media while walking on the street were
Portugal 50.9% 27.2% 82.2% (1) 76.8% 59.9% (1) 74.5% . 0
Serbi 35.8% 22.8% 77.9% 77.0% 40.3% 76.2% b d | | (83 8/)
Slecl;v:eania 28.4%21) 27.90/2 62.40/2 53.7‘%‘: 29.30/2 69.0‘%2 O Serve In Srae e 0 °
Spain 59.4% 39.2% 81.4% 75.7% 67.3% (1) 79.2%
Sweden 59.8% 37.4% 76.0% 70.1% 58.6% 78.4% . B
Swi land .89 38.8% 64.6% 63.0% 43.9% 65.1%
Swizertan = o European pedestrians report the highest percentages of
Turkiye 58.8% 23.0% 63.2% 65.1% 36.4% 50.5% ° °
United Kingd 44.5% 36.2% 57.8% 56.0% 47.9% 67.8% d I ght g
U::t:d Stlantzsom 39.90/:: 22.40/2 38.1% ;l) 38.1% fl) 27.40/2 42.0% E)L) re I cross' n °
Uzbekistan 64.5% 15.1% () 70.4% 73.2% 44.5% 57.2%

Europe22 44.2% 31.8% 63.7% 60.3% 44.6% 66.8%

pmerteas mee  mes o am =% e |nthe majority of ESRA3 participating countries, over 50%
of respondents declared that they had crossed the road at

Note: (1) indicates the three highest safety perception scores while (]) the lowest three.
I R ‘(’IVC())I\%EESS places other than a pedestrian crossing at least once.
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Cyclists’ self-declared behaviour

Country Cycle whenyou Cycle without Cycle while Read a Cycle within 1 Cross the road ° CyCIing Without USing a hEImet Was the most freq uently

think you may a helmet wearing message or hour after when a traffic
have had too headphones check social taking drugs lightis red

A rmeciainoms mentioned unsafe behaviour,

while cycling

Armenia 4.9% (1) 58.5% 39.1% 9.6% (1) 0.0% (1) 26.9%
Australia 11.8% 13.2% (1) 28.1% 14.6% 10.9% 14.8% (1) o . . .
Ausia =e o The percentage of cyclists indicating that they cycled when
Belgium 25.0% 69.9% 33.5% 22.7% 12.5% 27.7%
B ia&H i 8.9% 69.5% 31.8% 25.2% 4.8% 23.8% .
I Sme  sowe  maw B s they might have consumed too much alcohol at least once
Canada 19.0% 47.4% 42.8% 22.1% 18.8% (1) 31.8%
chil 14.7% 63.9% 65.1% 29.6% 9.5% 38.2% H H H e = M o
Sotembie Siae . eamhc . som . ieas in the past 30 days is similar in all examined regions.
Czech Republic 25.0% 70.7% 33.2% 16.0% 6.4% 21.5%
Denmark 31.3% (1) 64.0% 44.3% 29.3% 11.1% 33.4%
Finland 23.0% 69.2% 44.0% 24.2% 4.5% 36.2% H H H H
Frane lom  somw s zme  wme  me * The proportion of cyclists without a helmet differed
Germany 15.8% 57.8% 25.4% () 18.2% 6.1% 24.2% . . .
0, [+) 0, 0, 10, 0,

Gevc 42.5% 18.9% considerably from one country to another within the world
Israel 9.9% 35.0% 48.1% 34.1% (1) 11.7% 31.6% .
Ital 10.8% 64.2% 41.9% 19.3% 8.6% 22.5%
Jaap);n 7.2%o 64.20/2 13.1% EJ,) 11.2% :.L) 4.90/2 31.40/2 reg I O n S °
Kazakhstan 13.9% 77.9% 56.6% 28.1% 12.6% 15.0%
Kyrgyzstan 0.0% () 81.3% 50.1% 21.2% 2.9% (1) 7.2% (1) _ . ) ° . . . . .

i o, 10, 0,
s 2o @ mee aems o zeen e e Regarding cyclist’s distraction, cycling while listening to
Mexico 16.9% 63.4% 60.3% 27.7% 14.7% 41.4% (1) . . 0 .
Nethertands 2o sewen o 241% 1520 406% (1) music through headphones varies from 35.5% in Europe to
Panama 10.3% 62.4% 68.4% (1) 30.4% 6.4% 24.7%
P 13.2% 66.7% 76.8% (1) 33.6% (1) 10.1% 35.8% . H
Pz::nd 10.69/2 79.7‘%‘: 40.;% 23.::% 4.7%0 14.8% :L) 51.4% In Amerlca.
Portugal 11.5% 48.8% 42.5% 17.3% 9.8% 29.2%
Serbia 8.7% 83.4% 29.3% 22.2% 3.3% 15.5%
sl i 15.2% 65.2% (1) 21.2% (1) 15.1% 5.3% 24.2% . . . H H
S mow mme  mme  mme  wwe * 1he three countries with the highest proportion of cycling
Sweden 27.4% (1) 70.0% 49.6% 31.3% 7.7% 35.3% o o o
Swit: land 20.1% 52.2% 35.8% 21.3% 10.4% 26.4% H
Switzertan R o N0 within 1 hour after taking drugs (other than prescribed or
Tur_kiye ) 9.1% 53.7% 52.2% 17.2% 6.2% 29.7% . . . o
Uit ingaarn e meeq  wew e mee esw over the counter medication are Thailand (30.6%),
Uzbekistal 24.1% 63.1% 45.5% 42.3% (1) 19.2% (1) 33.3% o
Euroness 6% 00.2% 3559 30.6% 51% 24.7% Uzbekistan (]_9 2%) and Canada (18 8%)
America8 14.3% 42.9% 51.4% 24.0% 12.8% 30.5% ° ° °
AsiaOceaniab™ 12.8% 56.5% 36.4% 19.5% 13.3% 30.3%

Note: (1) indicates the three highest safety perception scores while (]) the lowest three. .

. d % of d declared th h
. WORLD Under 50% of respondents declared that in the past 30
...' d [ ] [ ]
£ ays thevy crossed the road when a traffic light was red
] IR CONGRESS y y g .
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Moped riders and motorcyclists’ self-declared behaviour

Country Drink driving Ride faster than the Ride Read a Ride within Ride too fast
speed limit outside without a message or 1 hour after for the

built-up areas helmet check social taking road/traffic

(except media/news drugs conditions at
motorways/freeways) while riding the time

Armenia 0.0% () 37.4% 24.8% 0.0%(}) 0.0% (|) 0.0% ()

Australia 10.5% 18.0% () 13.7% (]) 11.9% 13.6% 13.0% (|)

Austria 19.7% 58.8% 19.4% 20.8% 17.1% 49.1% (1)
Belgium 27.5% 43.4% 32.9% 28.2% 24.5% 32.0%
Bosnia & Herzegovina 13.6% 35.3% 52.0% (1) 18.1% 9.2% 36.3%
Brazil 15.2% 39.1% 23.8% 22.6% 14.2% 27.6%
Canada 26.8% 39.8% 29.9% 27.3% 26.4% 30.3%
Chile 20.3% 36.0% 37.3% 35.3% 17.4% 33.3%
Colombia 15.6% 45.7% 36.9% 32.7% 14.6% 41.9%
Czech Republic 21.7% 54.0% 32.0% 18.9% 12.6% 41.0%
Denmark 30.0% (1) 40.0% 32.6% 32.0% 25.3% 40.1%
Finland 15.2% 53.2% 14.5% 14.6% 16.0% 40.1%
France 17.1% 25.3% (|) 20.7% 21.0% 13.5% 23.2%
Germany 16.9% 33.5% 19.3% 18.0% 14.6% 28.1%
Greece 12.6% 46.4% 27.7% 16.0% 5.0%(}) 34.7%

Ireland 36.0% (1) 55.4% 42.5% 37.4% 39.4%(1) 62.2% (1)
Israel 18.0% 63.2% (1) 24.0% 24.8% 12.1% 51.4%
Italy 15.4% 34.5% 19.3% 15.0% 11.6% 29.3%
Japan 6.1% () 39.5% 3.7% (1) 8.5%(]) 3.7%(]) 37.0%
Kazakhstan 37.1% (1) 47.0% 46.0% 22.8% 23.1% 30.5%
Kyrgyzstan 0.0% () 56.3% 28.1% 42.3%(1) 14.1% 42.3%
Latvia 11.7% 67.2% (1) 27.6% 11.9% 7.1% 44.5%
Luxembourg 16.6% 64.6% (1) 7.1% () 11.5%(]) 9.4% 46.0%
Mexico 23.5% 37.7% 39.8% 27.5% 19.3% 34.3%
Netherlands 29.0% 49.4% 44.7% 33.1% 31.3%(1) 43.3%
Panama 22.6% 41.0% 38.6% 39.7%(1) 11.2% 34.8%

Peru 24.4% 48.1% 47.7% 36.1% 13.8% 47.2% (1)
Poland 17.8% 42.2% 36.8% 27.4% 16.0% 37.8%
Portugal 16.0% 52.3% 14.8% 16.8% 17.1% 32.4%

Serbia 13.8% 30.2% 45.6% 18.0% 5.4% 20.8% (|)
Slovenia 13.9% 42.8% 29.3% 13.3% 10.3% 35.3%
Spain 23.1% 43.5% 23.3% 23.7% 20.8% 37.9%
Sweden 27.5% 50.8% 35.0% 27.1% 25.7% 44.1%
Switzerland 18.3% 30.7% 20.4% 19.5% 15.3% 24.3%
Thailand 25.4% 34.2% 52.1% (1) 33.2% 32.8%(1) 33.4%
Turkiye 12.3% 26.2% 29.7% 18.6% 12.0% 26.0%
United Kingdom 24.5% 26.4% 29.3% 23.1% 25.8% 25.1%
United States 17.1% 22.5% () 22.4% 20.1% 20.4% 22.2%
Uzbekistan 28.2% 48.7% 49.2% (1) 42.4%(1) 28.1% 45.5%
Europe22 19.4% 35.1% 24.5% 20.7% 17.1% 30.3%
America8 17.7% 30.1% 26.2% 22.8% 18.5% 26.6%
AsiaOceania6* 18.9% 31.8% 37.7% 24.9% 22.7% 30.4%

-.'Ngtc: (7) indicates the three highest safety perception scores while (|) the lowest three.
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The percentage of moped riders and motorcyclists who admit to
drinking and riding in the past 30 days varies for the majority of
the countries from 15% to 25%.

In most participating countries worldwide, almost half of the
moped riders and motorcyclists admit to speeding outside built-
up areas (not on motorways/freeways) in the past 30 days.

In most countries, the percentage of moped riders and
motorcyclists who admit to riding without a helmet in the past 30
days varies from 20% to 40%.

The percentage of moped riders and motorcyclists who admit to
reading a text message/email or checking social media while
riding varies from 20.7% in Europe to 24.9% in Asia-Oceania.

Riding within 1 hour after taking drugs (other than prescribed or
over the counter medication) varies from 17.1% in Europe to
22.7% in Asia-Oceania.

The percentage of riding too fast for the road/traffic conditions
at the time varies from 26.6% in America to 30.3% in Europe and
Asia-Oceania.

irf2024.irfofficial.org



Pedestrians’ Self-Organised Map (SOM)

BOdeRrOloiEeCe s argronS *  Higher degrees of unsafe behaviors are found towards the
leftmost and bottom rows of the grid, with some possible
discontinuity between them.
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Cyclists’ Self-Organised Map (SOM)

Gradual phasing out of unsafe behaviors from the bottom left side
towards the upper right side of the code plot, while the unsafe
behavior of not using a helmet being present throughout the left
side of the plot.

Code plot of Cyclist groups

. It is evident that the optimal number is three clusters for cyclists:
Green cluster (9638 observations): Low-risk cyclists
Yellow cluster (5996 observations): Modestly risky cyclists

*  Red cluster (558 observations): High-risk cyclists

Mapping of Cyclist Clusters

Optimal number of clusters

=
B drink_cycle30 O read_mess_cyc30 H
B no_helmet_cyc30 O drugs_cyc30 s
O music_cyc30 O red_light_cyc30 =
005
000
.n-.' c. Number ust
IRF WORLD
CONGRESS
TTENAIONG: | 2024 irf2024.irfofficial.org




Moped riders and motorcyclists’ Self-Organised Map (SOM)

*  Similar to the analysis for cyclists, the weights reveal that higher
levels of unsafe behaviors among PTW riders are concentrated in
the leftmost and bottom rows of the grid, with some potential
discontinuities between these areas.

Code plot of PTW rider groups

e  This analysis indicates that two clusters are the optimal number
for PTW riders:

 Green cluster (5544 observations): Low-risk PTW riders

. Red cluster (494 observations): High-risk PTW riders

Optimal number of clusters Mapping of PTW rider Clusters
4

B drink_ride_ptw30 O read_mess_ptw30
@ speeding_outs_ptw30 O drugs_ptw30
O no_helmet_ptw30 O ride_too_fast_ptw30
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SOM results

Cluster designation | Ages 18-34 % Ages 35-54 % Ages 55-74 % Total %
Cluster 1 - Low Risk 5424 : 17.20% 8771 | 27.82% 7699 i 24.42% : 21894 = 69.44%
Cluster 2 - High Risk 4961 : 15.73% 3656  11.60% 1018 : 3.23% : 9635 - 30.56%
Total 10385 | 32.94% 12427  39.41% 8717 : 27.65% : 31529 - 100.00%
Cluster designation Ages18-34 : % : Ages3554 %  Ages55-74 i % Total %
Green Cluster - Low Risk 3354+ 20.71% 4064 : 25.10% 2220 : 13.71% : 9638 : 59.52%
Yellow Cluster - Moderate Risk 2185  13.49% 2325 : 14.36% 1486 : 9.18% : 5996 : 37.03%
Red Cluster - High Risk 306 : 1.89% 2151 1.33% 371 0.23% i 5§58 : 3.45%
Total 5845 : 36.10% 6604 : 40.79% 3743 : 23.12% : 16192 : 100.00%

Cluster designation : Ages 18-34 % Ages 35-54 % Ages 55-74 % Total %

Cluster 1 - Low Risk 2495 ¢ 41.32% 2239 : 37.08% 810  13.42% | 5544 : 91.82%

Cluster 2 - High Risk 267 | 4.42% 198 | 3.28% 29 1 048% i 494 8.18%

Total 2762 : 45.74% 2437 | 40.36% 839 | 13.90% : 6038 : 100.00%
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Approximately 69% of participants are low-risk
pedestrians, while about 31% are high-risk
pedestrians based on exhibited behavior.

 Approximately 60% of cyclists are low-risk riders,
about 37% of cyclists are moderate risk takers,
while 3% of cyclists are high-risk riders.

* Approximately 92% of participants are classified as
low-risk PTW riders, while around 8% are
categorized as high-risk based on their exhibited
behaviors.

irf2024.irfofficial.org



Conclusions

 Pedestrians in European countries generally feel safer than
those in other regions, while cyclists in some countries do
not wear their helmet use.

«  Moped riders and motorcyclists' safety perceptions also
vary significantly across regions, with notable differences in
risky behaviors such as crossing roads at red lights, riding
without helmets, and speeding.

Drug and alcohol consumption while riding is reported in
some regions at heightened levels, particularly among
cyclists and moped riders.

*  The Self-Organizing Maps (SOM) analysis categorizes VRUs
into low-risk, moderate-risk, and high-risk clusters, with
older individuals generally displaying fewer risky behaviors.
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