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Abstract 

 

Background:  

Electric scooters (E-scooters) are becoming a popular form of micro-mobility around the world. 

Its main advantages are its light weight, compatibility, considered a fun mood of drive, and 

being environmentally friendly. However, numerous challenges restrict e-scooters prevalence, 

especially safety challenges, since e-scooters cause many crashes.  

According to data from the last five years emergency department visits due to e-scooter injuries 

are increasing. Young drivers’ injuries per 100,000 people have risen sharply. Several studies 

aimed to understand the safety challenges of e-scooters. They found out the following: 

Subjective safety is an obstacle to its usage. There is a high percentage of illegal behavior such 

as driving without a helmet and driving with more than one passenger. Many studies showed 

that almost all users that were involved in an injury did not wear a helmet. E-scooting is less 

safe than cycling, also e-scooters and bicyclists non-riders perceived that e-scooter riders have 

higher rates of risky behaviors. The head is the most frequently damaged body component. 

Injured drivers were mostly males. Most frequent crash places are sidewalks followed by roads. 

Crash severities are higher on roads and for older drivers. Loss of balance is a common crash 

reason. Shared e-scooter drivers demonstrate a higher level of non-compliance than privately 

owned e-scooters.  And lastly, Current systems are insufficiently safe according to citizens. 

Objectives  

The goal of this research is to understand these challenges from the civilians’ risk perception, 

in efforts to increase this drive mood safety and approachability.  

Methods 

A questionnaire is developed for mining the knowledge needed for dealing with e-scooters 

challenges, both from e-scooter drivers and non-drivers. The questionnaire is focused on two 
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cities in Israel with different topologies and different transit systems, Acre on the north and 

Ashdod on the south. The questionnaire includes risk perception questions and other questions 

to tackle all other challenges of e-scooters. It also mines sociodemographic characteristics (e.g., 

age, education, gender, ethnicity) of participants to study their effect. Part of the questionnaire’s 

purpose is meant to understand the challenges found in the current literature (mentioned above). 

It also includes questions about the barriers that prevent e-scooter non-drivers from using this 

mood.  

A latent variable model with structural and measurement equations is used (equations 1 and 2, 

respectively). Multiple indicator variables are used to define the latent variables (measurement 

equations), and sociodemographic characteristics link with the latent variables is used 

(structural equations). The model is as follows: 

 

𝑋𝑛
𝐿 = Γ𝐿𝑍𝑋𝑛

𝑍 + 𝜁𝑛
𝐿 (1) 

𝐼𝑛
𝐷 = Λ𝐷𝐿𝑋𝑛

𝐿 + 𝜀𝑛
𝐷 (2) 

 

Where 𝑋𝑛
𝐿  indicates an (Lx1) vector of L latent variables of individual n, and 𝑋𝑛

𝑍  is a (Zx1) 

vector of Z observable explanatory variables. Γ𝐿𝑍 indicates an (LxZ) vector that contains 

unknown parameters. 𝜁𝑛
𝐿 is the random part. 𝐼𝑛

𝐷 indicates a (Dx1) vector of observable indicator 

variables to identify the latent variables, which are responses of individual   n to D survey 

questions regarding different latent attitudes. This measurement relationship can be expressed 

by a (DxL) matrix of unknown parameters Λ𝐷𝐿  and random disturbance term 𝜀𝑛
𝐷. 

The expected results of this research will help improve e-scooters safety and approachability 

by understanding their safety challenges. Additionally, the latent variables behind using them 

will be studied along with the sociodemographic characteristics effect on them. The differences 

between two cities with two different topologies and different transit systems will give further 

insight into the safety challenges. 

Results 

Initial results show some evidence of the safety challenges. For example, low sense of safety 

was the most reported barrier to use e-scooter, followed by weather conditions. Cost was not 

one of the main issues. The most reported safety hazards are dangerous other drivers’ behavior, 

lack of e-scooter lane, and dangerous e-scooter drivers’ behavior. Bicycle lanes are the most 

suitable place while roads are the worst. Also, sociodemographic characteristics influence 

numerous safety aspects. 

 


