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Abstract. 

This study investigates the key determinants influencing individuals’ propensity 

to recommend e-scooter rental services in Bangkok, addressing a critical gap in 

understanding how safety awareness shapes word-of-mouth promotion. A 

structured questionnaire survey was conducted at Chulalongkorn University, 

where data was collected from 234 participants to assess the relative importance 

of various factors, with a particular emphasis on safety awareness. Factor analysis 

was used to categorize safety awareness into four key dimensions, where logistic 

regression analysis identified the factors that significantly predict individuals’ 

likelihood of recommending e-scooter rental services. The findings reveal that 

all aspects of safety awareness play a crucial role in shaping users’ perceptions 

of safety, convenience, and overall riding experience, ultimately influencing their 

willingness to recommend the service. 

Keywords: Rental E-scooters, Factor Analysis, Logistic regression analysis. 

1 Introduction 

As technological advances and environmental concerns intensify, micro-mobility 

solutions, particularly e-scooter rental services, have gained significant attention. These 

services provide a sustainable and efficient alternative for short-distance urban travel 

(0.5–2 miles), reducing car dependency and traffic congestion [1]. Widely adopted in 

countries such as the U.S., Austria, and South Korea, e-scooters enhance public 

transport connectivity while offering cost-effective, time-efficient mobility option [1-

8].  

In Thailand, e-scooter rental services have been introduced in various regions, in-
cluding Chiang Mai, Phuket, Chonburi, and Bangkok. Initial deployments have focused 
on educational institutions such as Chulalongkorn, Thammasat, and Kasetsart Univer-
sities, primarily for intra-campus commuting [9, 10]. A study at Chulalongkorn Uni-
versity found that 70% of students had used e-scooter rentals, with 14.57% experienc-
ing accidents, while gender and trip purpose significantly influenced usage [10]. Addi-
tionally, research at Kasetsart University identified social norms, infrastructure quality, 

© The Author(s) 2025
X. Qu et al. (eds.), Proceedings of the 14th Asia-Pacific Conference on Transportation and the Environment
(APTE 2025), Atlantis Highlights in Engineering 41,
https://doi.org/10.2991/978-94-6463-972-8_13

http://orcid.org/0000-0002-2515-0326
http://orcid.org/0009-0005-4059-0353
https://doi.org/10.2991/978-94-6463-972-8_13
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-972-8_13&domain=pdf


    
128             U. Raha and K. Choocharukul

perceived convenience, and safety concerns as key determinants of students’ intention 
to use e-scooter rental services [9].  

Despite the growing popularity of e-scooter rental services in Thailand, existing 
studies have primarily focused on factors rather than the likelihood of users recom-
mending these services. To address this gap, this study aims to examine the key deter-
minants influencing individuals’ propensity to recommend e-scooter rentals to their 
friends in Bangkok, with a particular focus on safety awareness. Data were collected 
from 234 participants at Chulalongkorn University. Factor analysis was then employed 
to group influencing variables, followed by logistic regression to identify significant 
predictors of users’ recommendation behavior. This approach provides insights into 
how safety awareness and other variables shape user perceptions, thereby informing 
strategies to enhance the adoption and endorsement of e-scooter rental services. 

The structure of this study is as follows: Section 2 reviews factors influencing the 
use of e-scooter rental services. Section 3 outlines the research methodology, including 
data collection, research hypotheses, and analytical methods. Section 4 presents find-
ings from factor analysis and binary logistic regression. Finally, Section 5 summarizes 
key conclusions. 

2 Factors affecting the propensity to use an E-scooter 
rental service 

The adoption of e-scooter rental services is influenced by multiple factors, including 
user experience, income, travel purpose, and urban characteristics. For example, 
younger users in dense urban areas favor e-scooters for short trips, while in suburban 
areas, household size and trip purpose play a more significant role in adoption [2, 11-
14]. Furthermore, e-scooter rental services help bridge mobility gaps, contributing to a 
more inclusive transportation system. By facilitating first-mile and last-mile connectiv-
ity, they offer an alternative to private vehicles and improve transit accessibility for 
diverse user groups [12, 15]. However, proper infrastructure, clear regulations, and bun-
dled pricing are essential for maximizing e-scooter integration with public transport 
systems [13]. 

In Thailand, where e-scooter rentals remain a relatively new mobility option, adop-
tion is shaped not only by social influence but also by users’ perceptions. Previous re-
search highlights several key determinants, including perceived usefulness, ease of use, 
social influence, environmental concerns, and safety awareness [16-18]. Social factors, 
particularly peer influence and social norms, significantly impact adoption. Studies in 
Taiwan and Istanbul suggest that social influence strongly affects users' intentions to 
adopt e-scooter rentals, with environmental awareness playing a particularly important 
role for women in Istanbul [17, 19]. Similar research in Riga underscores the effects of 
attitudes toward sharing, anxiety, and motivation on e-scooter rental adoption [38]. 
Among these factors, perceived safety is particularly critical, as it directly impacts us-
ers' willingness to use e-scooters. Riders need to feel secure and comfortable to fully 
engage with the service while minimizing accident risks, an issue of particular concern 



 
Role of Safety Awareness in Promoting E-Scooter Rental …             129

for women [17]. Moreover, perceived safety is widely acknowledged as a critical factor 
in e-scooter adoption. Particularly in the Western context, it has predominantly oper-
ated this concept as a unidimensional construct. For instance, studies have focused on 
specific risky rider behaviors like alcohol or mobile phone use [20, 21], general feelings 
of safety on different types of shared infrastructure [22, 23], or the difference in risk 
perception between users and non-users [24]. 

Given the importance of both social and safety factors in adopting e-scooter rental 
services, this study examines how these elements influence word-of-mouth recommen-
dations among users. 

3 Methodology 

3.1 Study areas and data collection 

The sample for this study comprised students and staff who used shared e-scooters 
for commuting. Data was collected via an online survey conducted between February 
and March 2024. To ensure analytical reliability, the sample size was required to be at 
least ten times the number of measurement variables [25]. With 22 measurement vari-
ables, the minimum required sample size was 220, and this study successfully collected 
234 responses, meeting the requirement. 

A structured questionnaire was designed with three main sections. The first section 
collected demographic information, including gender, age group, occupation, monthly 
income, and vehicle ownership. The second section focused on usage behavior, captur-
ing details such as trip purpose, prior experience, frequency of use, accident history, 
key reasons for adoption, riding behavior, and whether participants recommended the 
service to others. The third section assessed safety awareness in e-scooter rental service 
usage through a five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly 
agree). 

3.2 Data Analysis 

The analysis process began with factor analysis to identify the underlying structure 
of safety awareness factors. Principal component analysis with an orthogonal rotation 
using the varimax method was conducted, using a factor loading threshold of 0.5 to 
ensure meaningful factor extraction. Factors were retained based on the Kaiser criterion 
(eigenvalues greater than 1). Next, logistic regression analysis was conducted to deter-
mine the factors influencing individuals’ likelihood of recommending e-scooter rental 
services. All analyses were performed using the Statistical Package for Social Sciences 
(SPSS) version 29. 

Binary logistic regression was employed to examine the relationship between the 
dependent variable – whether a participant would recommend e-scooter rentals – and 
multiple independent variables. The logistic regression model is expressed as follows: 
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 𝑌! =	 $
1,								𝑖𝑓	𝑡ℎ𝑒	𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡	𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑠	𝑒 − 𝑠𝑐𝑜𝑜𝑡𝑒𝑟	𝑟𝑒𝑛𝑡𝑎𝑙𝑠

0, 𝑖𝑓	𝑡ℎ𝑒	𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡	𝑑𝑜𝑒𝑠	𝑛𝑜𝑡	𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑	𝑒 − 𝑠𝑐𝑜𝑜𝑡𝑒𝑟	𝑟𝑒𝑛𝑡𝑎𝑙𝑠    (1) 

where i represents the total number of respondents and 𝑝!  denotes the probability that 
𝑌! = 1. A logit link function was used to model this probability based on a set of co-
variates, as formulated below: 

𝑙𝑜𝑔𝑖𝑡	(𝑝!) = 𝑙𝑜𝑔 ; "!
#$"!

< = 𝛽% + 𝛽#𝑋#! + 𝛽&𝑋&!+. . . +𝛽'𝑋'!                 (2) 

Where 𝑋(! represents the nth independent variable, and 𝛽( is its corresponding re-
gression coefficient.  

4 Empirical results 

4.1 Descriptive Statistics 

Table 1 presents the sociodemographic characteristics and travel behaviors of the 
respondents. The majority were male (61.1%) and predominantly between 19 and 22 
years old (73.5%). Regarding travel behavior, most respondents (68.4%) used e-scoot-
ers fewer than five times per month, with only 0.4% exceeding 25 trips per month. Most 
participants (79.9%) refrained from riding on sidewalks, whereas 73.9% reported riding 
on roads. Additionally, 47.9% used e-scooters at night, and 35.9% engaged in two-up 
riding. In terms of safety awareness, 60.7% had read the user manual before their first 
ride, suggesting a level of preparedness. Concerning regulatory awareness, 73.9% were 
partially aware of e-scooter regulations, while 20.5% were fully aware. Finally, 12.4% 
of respondents had experienced an accident, whereas 87.6% had not. 

Table 1. Sociodemographic and Travel Characteristics of Respondents. 

 Frequency  Percentage Variables  
Male 143 61.1 

Female 91 38.9 
16 - 18  31 13.2 
19 - 22  172 73.5 

Age (years old) 23 - 30  21 9.0 
31 - 40  6 2.6 
 > 40  4 1.7 
< 5  160 68.4 

5 – 10  64 27.4 Frequency  11 – 15  8 3.4 (trips per month) 16 – 20  1 0.4 
> 25 1 0.4 
Yes 47 20.1 
No 187 79.9 
Yes 173 73.9 
No 61 26.1 



 

 

Use at Nighttime 

Two-up Riding  

Read User Manual  

Accident Experience 

 

Variables 
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 Variab s  le Frequency  Percentage
Yes 112 47.9 
No 122 52.1 
Yes 84 35.9 
No 150 64.1 
Yes 142 60.7 
No 92 39.3 

Unaware  13 5.6 
Re atory Awareness gul Partially aware 173 73.9 

Fully aware 48 20.5 
Yes 29 12.4 
No 205 87.6 

4.2 Factor Analysis 

Factor analysis was conducted using principal component extraction and varimax 
rotation to ensure the distinctiveness of the four safety awareness dimensions. The da-
taset revealed four key factors: regulatory safety awareness (SR: SR1, SR4, SR5, SR6), 
user safety awareness (SU: SU1, SU2, SU3), path safety awareness (SP: SP2, SP5, 
SP8), and system safety awareness (SC: SC3, SC5). The Kaiser-Mayer-Olkin (KMO) 
yielded a value of 0.684 (p < 0.001), exceeding the threshold of 0.5, thus confirming 
the suitability of the dataset for factor analysis [26].  

Table 2 demonstrates that four identified factors collectively explain 69.85% of the 
variance. Table 3 further indicates that these factors are well-separated and orthogonal, 
as they were extracted using the principal component analysis. 

Table 2. Total variance explained 

Com- Rotation Sums of Squared  
Loadings Initial Eigenvalues Extraction Sums of Squared 

Loadings 
po-
nent Total % of 

Variance 
Cumula-
tive % 

Total % of 
Variance 

Cumula-
tive % 

Total % of 
Variance 

Cumula-
tive % 

1 3.525 29.374 29.374 3.525 29.374 29.374 2.520 20.999 20.999 
2 2.066 17.217 46.591 2.066 17.217 46.591 2.200 18.333 39.332 
3 1.596 13.302 59.893 1.596 13.302 59.893 2.130 17.752 57.084 
4 1.195 9.956 69.848 1.195 9.956 69.848 1.532 12.764 69.848 
5 0.804 6.698 76.547       
6 0.591 4.926 81.473       
7 0.539 4.489 85.962       
8 0.497 4.141 90.103       
9 0.388 3.233 93.336       
10 0.288 2.397 95.733       
11 0.267 2.228 97.961       
12 0.245 2.039 100.000       

Table 3. Rotated Component Matrix with Four Factors. 

Factors 
1 2 3 4 

SU1: Male riders take more risks than female riders   0.803   
SU2: Younger riders are more likely to take risks.  0.834   
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Factors 
1 2 3 4 

SU3: Riding experience with e-scooters affects 
safety. 

 0.837    

SC3: E-scooter headlights improve nighttime safety.    0.818 
SC5: E-scooter taillights enhance daytime safety.    0.858 
SP2: Road obstacles (e.g., parked cars, trees) reduce e-
scooter safety. 

  0.839  

SP5: Dedicated paths promote safer usage.   0.746  
SP8: E-scooter path should have at least 1 m. shoul-
ders for safety 

  0.842  

SR1: Clear signage for e-scooter riders safely. 0.757     
SR4: Limit e-scooter speed to 20 km/h on roads to 
reduce risk. 

0.722     

SR5: Limit e-scooter speed to 15 km/h on sidewalks pro-
tect pedestrians 

0.794     

SR6: Safety regulations should be posted in parking 
areas. 

0.781     

Note: Factor loadings below 0.6 are not displayed, Extraction Method: Principal Component 
Analysis, Rotation Method: Varimax with Kaiser Normalization. 

The measurement model was evaluated for reliability and validity. The results are 
shown in Table 4, all factor loadings exceeded the recommended value of 0.6. The 
constructs for regulatory safety awareness, user safety awareness, path safety aware-
ness, and system safety awareness demonstrated strong internal consistency, with 
Cronbach’s a and Composite Reliability (CR) values all surpassing the 0.70 threshold. 
Furthermore, their Average Variance Extracted (AVE) values were above 0.5, estab-
lishing convergent validity. However, the system of safety awareness construct exhib-
ited slightly lower reliability (Cronbach’s a = 0.652, CR = 0.679), while still meeting 
the minimum requirement for convergent validity (AVE = 0.514). Overall, the results 
confirm that the measurement model is largely reliable and valid. 

Table 4. Result for Scale Reliability and Valid 

SD  FL CA AVE  CR  Measurement items  
System of safety  
awareness (SC)  

SC3 
SC5 

4.62 
4.68 

0.65 
0.57 

 
 

0.688 
0.745 

 
 

0.652  
 

0.514 0.679  

SP2 4.32 0.83  0.781  0.774  0.536 0.774  
 Path safety awareness (SP)  SP5 4.44 0.76  0.627   

SP8 4.35 0.89  0.777   
SU1 2.73 1.33  0.739  0.782  0.554 0.789  

 User safety awareness (SU)  SU2 3.01 1.24  0.716   
SU3 3.94 0.98  0.778   
SR1 4.26 0.78  0.753  0.769  0.500 0.799  

 Regulatory safety awareness SR4 3.67 1.23  0.704   
 (SR) SR5 4.33 0.75  0.647   

SR6 4.33 0.82  0.721   
Note: 𝑋$ = Mean, SD = Standard Deviation, FL = Factor Loadings, CA = Cronbach’s a, AVE = 
Average Variance Extracted and CR = Composite Reliability 
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4.3 Binary Logistic regression 

The results of the binary logistic regression analysis, presented in Table 5, indicate 
that several factors significantly influence the likelihood of recommending e-scooter 
rental services. The model exhibits reasonable explanatory power, as reflected by the 
Nagelkerke R-squared value of 0.252. Additionally, the Omnibus Test of Model Coef-
ficients confirms the overall significance of the model, while the Hosmer & Lemeshow 
test suggests an adequate goodness-of-fit (p = 0.281).  

Among the independent variables, user safety awareness, path safety awareness, sys-
tem safety awareness, and regulatory safety awareness show statistically significant ef-
fects (p < 0.05), indicating a strong association with the dependent variable.  

Table 5. Binary logistic regression analysis results 

Parameter b S.E. Wald P-value Exp(B)
Regulatory Safety Awareness  0.385 0.183 4.422 0.035* 1.470 
User Safety Awareness  0.823 0.229 12.859 < 0.001** 2.277 
Path Safety Awareness  0.720 0.173 17.325 < 0.001** 2.054 
System Safety Awareness  0.453 0.176 6.602 0.010** 1.574 
Frequency of use per month 0.492 0.874 0.317 0.573 1.636 
Gender -0.536 0.406 1.738 0.187 0.585 
Number of past accidents   -0.710 0.516 1.896 0.169 0.491 
Constant 1.807 0.902 4.019 0.045* 6.094 

Model f  Statistiit  cs
Omnibus Tests of Model Coeffic nt ie  
-2log likelihood 175.68  5
Cox & Snell R-squared 0.151 
Negelkerke R-squared 0.252 
Hosmer & Lemeshow Test  
Chi-squared 9.978 
P-value 0.281 

Note: *p < 0.05. **p < 0.01 

The findings highlight the critical role of safety awareness in influencing users' like-
lihood of recommending e-scooter rental services. Among the independent variables, 
regulatory safety awareness (β = 0.385, p = 0.035) has a positive effect, suggesting that 
individuals with higher awareness of regulatory safety are 1.470 times more likely to 
recommend e-scooter rentals. User safety awareness (β = 0.823, p < 0.001) exhibits the 
strongest influence, indicating that individuals who perceive e-scooters as personally 
safe are 2.277 times more likely to recommend them. Similarly, path safety awareness 
(β = 0.720, p < 0.001) and system safety awareness (β = 0.453, p = 0.010) positively 
affect the likelihood of recommendation, implying that users who feel secure regarding 
road conditions and the overall safety of the e-scooter rental services are more inclined 
to endorse them. Conversely, gender, frequency of use, and past accident history do not 
exhibit statistically significant effects on the likelihood of recommending e-scooter 
rental services. The model’s predictive accuracy stands at 82.9%, indicating a strong 
ability to classify respondents based on their likelihood of recommending the service.  



    
134             U. Raha and K. Choocharukul

5 Summary and Conclusion 

This study examines the key factors influencing individuals’ likelihood of recom-
mending e-scooter rental services in Bangkok, addressing a research gap in understand-
ing how safety perceptions drive word-of-mouth promotion for emerging micro-mobil-
ity solutions. A structured survey of 234 participants at Chulalongkorn University was 
conducted to assess the role of safety awareness in shaping recommendation behavior. 
Through factor analysis, safety awareness was categorized into four distinct dimen-
sions, while logistic regression analysis confirmed its significant influence on users’ 
willingness to recommend the service. 

The results indicate that safety awareness, encompassing regulatory measures, user 
safety awareness, path safety awareness, and system safety awareness, are crucial de-
terminants in promoting e-scooter rental services. Individuals are more likely to recom-
mend shared e-scooter services when they have confidence in the effectiveness of reg-
ulatory measures, such as speed limits, responsible riding behavior among users, and 
well-maintained infrastructure that ensures safe and practical usage. Additionally, the 
perceived safety and reliability of the e-scooter itself play a fundamental role in foster-
ing trust and encouraging recommendations. Therefore, the government and service 
providers should consider additional measures, such as providing basic training on safe 
riding, creating promotional materials for traffic regulations related to e-scooter rentals, 
and designing safe and user-friendly routes. Ensuring these factors is essential for build-
ing user confidence and promoting widespread adoption. 

Beyond safety, social influence significantly impacts the intention to use e-scooter 
rental services by enhancing users' confidence in the system’s perceived usefulness, 
driven by social acceptance and peer support. Social validation reinforces behavioral 
intentions, particularly in shared services like e-scooters, making it a critical factor for 
both initial adoption and continued use. These findings align with previous studies [27, 
28], which highlight the influence of social influence and validation in shaping positive 
perceptions and promoting the continued use of micro-mobility services. 

To increase word-of-mouth recommendations for e-scooter rental services, a strate-
gic focus on enhancing and effectively communicating safety measures across all di-
mensions is necessary. Service providers and policymakers should ensure clear and en-
forceable regulations, improved road safety conditions, and increased confidence in re-
sponsible riding behavior. By addressing these aspects, stakeholders can foster greater 
public trust, encourage wider adoption, and ultimately position e-scooter rental services 
as a reliable and sustainable urban mobility solution. 
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