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● The use of e-bikes has rapidly 

grown.

● The rise in EB use in Israel, in 

contrast to other countries around 

the word,  is especially high among 

teenagers and children, aged 16 and 

below.

● Subsequent increase:

● in exposure to traffic

● in injuries among teenager

SPIs: the concept (III)

Background
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● The majority of academic literature 

on e-cyclists’ focuses on adult 

behavior

● There is no  academic literature on 

EB use in Israel

● Popular media has been covering the 

topic, highlighting dangerous teen 

behavior 

SPIs: the concept (III)
Background
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Accidents and Casualties in Israel, 2014-2018
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SPIs: the concept (III)

Objectives

● to characterize the riding speeds of e-bicycles compared to 

regular bicycles at typical urban sites

● to consider behavior patterns of young cyclists

● to examine factors associated with selecting riding speeds.
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Methodology

● An observational survey of young e-cyclists was 

conducted in Israeli towns

● Speed measurements were collected at five types of 

urban sites, including:

� undivided and divided roads, 

� in city centers and, 

� in residential areas, 

�and pedestrian zones.
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Speed measurement

Speed gun was used

In working days

before 8 AM in the morning and 

between 12-14 in the afternoon

Near schools’ areas

Speeds were measured in the middle of street sections. 

When?

How?

between 15-18 in city centers
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Data was collected

● The survey covered 39 sites in eight cities

● 1,054 young cyclists, 
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Data was collected

For each cyclist

●value of travel speed

●the type of bicycle (electric or regular); 

●gender; 

●and the age group (below or over 16);

● wearing a helmet; 

●the riders’ composition, i.e. riding alone or in a group of 

teenagers; 

●place of riding - on the roadway (vehicle lanes), a bus lane, 

sidewalk or bicycle path; 

●carrying a passenger. 
10

Data was collected

●the length of each street segment was indicated as a possible 

factor that may influence the riding speeds 

less than 100 meters, 

100-200 meters, 

200-300 meters, 

300-400 meters 

400-500 meters. 
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The subdivision of observational sites according to the 

pre-defined types of urban sites

● 7 sites on undivided roads in city centers

● 8 - on undivided roads in neighborhoods

● 7 - on pedestrian streets, 

● 9 - on divided roads in city centers

● 8 - on divided roads in neighborhoods. 
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Procedure

●Speed indicators were estimated and compared between the 

two bicycle types, at various types of sites, by means of the 

ANOVA tests. 

●Other characteristics and behaviours were compared 

between the two types of cyclists, using the Pearson tests. 

●A multivariate linear regression model was fitted to e-

cyclist speeds aiming to identify factors influencing the 

speed values. 
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SPIs: the concept (III)Mean riding speeds, km/h (± a standard deviation) of electric and regular 

bicycles, at various types of sites.

The mean speeds of 

regular bicycles are 

much lower

14

Riders’

characteristi

cs/ 

behaviours

Values

Undivided 

roads in city 

centers

Undivided 

roads in 

neighborhoods

Pedestrian 

streets

Divided roads 

in city centers

Divided roads 

in 

neighborhoods

RB EB RB EB RB EB RB EB RB EB

Gender
Girls 23% 15% 19% 18% 16% 25% 20% 11% 8% 15%

Boys 77% 85% 81% 82% 84% 75% 80% 89% 92% 85%

χ2 2.22 0.06 1.91 *3.28 1.99

Age group
>16 53% 65% 45% 61% 79% 77% 67% 64% 46% 44%

<16 47% 35% 55% 39% 21% 23% 33% 36% 54% 56%

χ2 2.45 **5.14 0.12 0.25 0.04

Wearing a 

helmet

No 95% 98% 96% 98% 98% 98% 98% 99% 100% 99%

Yes 5% 2% 4% 2% 2% 2% 2% 1% 0% 1%

χ2 1.24 0.94 0.10 0.02 0.38

Rode alone
No 10% 7% 11% 13% 14% 18% 3% 6% 13% 14%

Yes 90% 93% 89% 87% 86% 82% 97% 94% 87% 86%

χ2 0.53 0.15 0.51 0.70 0.01

Comparisons between characteristics and behaviours of electric vs regular bicycle 

riders, at different types of sites
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Riders’

characteristi

cs/ 

behaviours

Values

Undivided 

roads in city 

centers

Undivided 

roads in 

neighborhoods

Pedestrian 

streets

Divided roads 

in city centers

Divided roads 

in 

neighborhoods

RB EB RB EB RB EB RB EB RB EB

Place of 

riding

Roadway 57% 81% 60% 88% 0% 0% 38% 52% 48% 64%

Sidewalk 

or 

bicycle 

path

43% 19% 40% 12% 100% 100% 63% 48% 52% 36%

χ2 ***13.10 ***23.03 -- **3.78 **4.72

Carried a 

passenger

No 100% 99% 100% 94% 100% 99% 100% 98% 100% 98%

Yes 0% 1% 0% 6% 0% 1% 0% 2% 0% 2%

χ2 0.84 **4.86 0.48 1.26 1.53

Street 

section 

length, m

200< 48% 54% 79% 83% 74% 78% 55% 62% 34% 29%

200-500 52% 46% 21% 17% 26% 22% 45% 38% 66% 71%

χ2 0.51 0.37 0.31 1.10 0.61
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Distributions of place of riding, by site type and 
bicycle type. EB riders prefer roads, 

while RB prefer sidewalk
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SPIs: the concept (III)

E-cyclist speeds model
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SPIs: the concept (III)

An explanatory model fitted to e-cyclist speeds. 

Variables Estimate Std. Error t-value Pr(>|t|)

(Intercept) 21.442 1.045 20.514 <0.0001***

Site type: undivided roads in 

neighborhoods vs undivided roads 

in city centers

1.052 0.692 1.521 0.1287

Site type: pedestrian streets vs 

undivided roads in city center

-0.431 0.832 -0.518 0.6045

Site type: divided roads in city 

centers vs undivided roads in city 

centers

1.129 0.715 1.579 0.1148

Site type: divided roads in 

neighborhoods vs undivided roads 

in city centers

1.945 0.712 2.732 0.0064**

Gender: boys vs girls 0.540 0.563 0.959 0.3380

Age group: <16 years old vs >16 

years old

-1.526 0.444 -3.434 0.0006***
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SPIs: the concept (III)

An explanatory model fitted to e-cyclist speeds. 

Variables Estimate Std. Error t-value Pr(>|t|)

Place of riding: bus path vs roadway 2.790 1.759 1.586 0.1131

Place of riding: sidewalk vs roadway -4.238 0.537 -7.896 <0.0001***

Place of riding: bicycle path vs 

roadway

1.105 1.420 0.778 0.4367

Carrying passenger: yes vs no -4.584 1.291 -3.55 0.0004***

Length of street section: 100-200 m 

vs <100

-1.812 0.654 -2.77 0.0058**

Length of street section: 200-300 m 

vs <100

-2.123 0.723 -2.943 0.0034**

Length of street section: 300-400m  

vs <100

-0.016 0.869 -0.018 0.9854

Length of street section: 400-500 m 0.597 1.437 0.415 0.6781

Model statistics: Adjusted R-squared=0.18; F-statistic=11.36 on 16 and 721 DF. Significant impacts with *p<0.1, **p<0.01, 

***p<0.001. 
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Summary

• The mean speeds of regular bicycles were much lower, 

around 11-12 km/h, at all types of sites. 

• The majority of teenage cyclists did not wear helmets, in 

spite of the law demand.

• On various street types, more e-cyclists used the roadway 

compared to regular cyclists, however, on divided roads, 

more cyclists were observed on sidewalks.

• The multivariate analysis indicated that e-cyclist speeds 

were higher on divided roads, for riders older than 16, 

when they alone, and on longer street sections. 
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Conclusions

• The high riding speeds and other unsafe behaviours of 

teenage e-cyclists increase the injury risk for themselves and 

for other road users and, particularly, for pedestrians.

• Thus, separate bicycle infrastructure should be promoted in 

the cities.

• Moreover, road safety education and training of young e-

cyclists

• Stronger enforcement of traffic regulations are urgently 

needed.
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Thank you!


