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Abstract 
 

 The rapid growth of platform-based food-delivery services poses significant safety challenges, 

particularly for young riders who are vulnerable to traffic accidents. This study examines how risk 

perceptions and safety attitudes influence risky riding behaviors among young food-delivery platform riders 

in Indonesia. Using a quantitative approach with 118 riders aged 20-30 years from a popular food-delivery 

platform in Semarang, data were collected using Computer-Assisted Personal Interview (CAPI) and 

analysed using Partial Least Square-Structural Equation Modeling (PLS-SEM). The findings reveal a 

paradox: higher risk perceptions are associated with increased risky riding behaviors (β = 0.423, p < 0.001), 

whereas safety attitudes demonstrate a strong protective effect (β = -0.582, p < 0.001). In addition, the 

model explains 40.8% of the variance in risky riding behaviors. These results suggest that conventional 

approaches focusing on risk awareness may be ineffective; instead, there is a need for structural reforms of 

platform incentive systems and interventions to foster safety attitudes. 

 

Keywords: food-delivery platform; risk perceptions; safety attitudes; risky riding behaviors; young riders. 

 

1. Introduction 

The platform-based digital economy in Indonesia has experienced significant growth.  

The growth is evidenced by a 21.46% increase in e-commerce businesses from 2,361,423 

in 2020 to 2,868,178 in 2021, with further growth of 4.46% to reach 2,995,986 businesses 

in 2022 (Badan Pusat Statistik, hereafter referred to as BPS-Statistics Indonesia, 2023a). 

Global trends also parallel such growth with the European platform-based food-delivery 

sector, which recorded a 30% growth from 2019 to 2023 (Meemken et al., 2022). 

However, along with this rapid growth, significant challenges regarding rider safety have 

emerged. The  World Health Organization (2023) reported that two-wheeler riders 

contribute to 30% of global traffic-related fatalities, with delivery service riders being 

remarkably vulnerable. These circumstances necessitate a comprehensive understanding 

and approach to addressing safety risks in the platform-based food-delivery industry. 

Regulatory approaches to food-delivery platform rider safety demonstrate significant 

variation between developed and developing countries. Research conducted in Athens, 

Greece, by Papakostopoulos & Nathanael (2021) revealed the ineffectiveness of 

conventional approaches, such as providing personal protective equipment and enforcing 
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helmet use to reduce traffic violations. Their study identified young age (18-24) as a 

primary risk factor in serious traffic violations. In Indonesia, despite the establishment of 

five crucial aspects (safety, security, comfort, affordability, and orderliness) through 

Minister of Transportation Regulation No. 12 in 2019, its implementation continues to 

face substantial challenges, as evidenced by 139,258 traffic incidents with 28,131 

fatalities in 2022 (BPS-Statistics Indonesia, 2023b). 

Recent research findings indicate the critical importance of focusing on young riders. 

Studies by Rusli et al. (2022) demonstrated that young riders exhibit a 2.05 times higher 

crash risk compared to older riders. Evidence from a European study by Papakostopoulos 

& Nathanael (2021) corroborated these findings, revealing a strong correlation between 

young age and serious traffic violations, including red-light running and helmet non-use. 

Food-delivery platform incentive systems emphasizing delivery speed have been found 

to increase young riders' vulnerability to risk-taking behaviors (Wang & Churchill, 2024). 

Research in Indonesia by Joewono & Susilo (2017) identified young riders' heightened 

susceptibility to external factors in committing traffic violations. This characteristic is 

potentially amplified within platform work contexts utilizing speed-based incentive 

systems. 

Various theoretical approaches have been employed to examine food-delivery platform 

riders' riding behaviors. Studies in China have demonstrated the crucial roles of risk 

perception and safety attitudes in shaping aberrant riding behaviors among food-delivery 

platform riders (Qian et al., 2024). Research on food-delivery platform riders in Greece 

has revealed complex interactions between working conditions, demographic 

characteristics, and riding behaviors (Papakostopoulos & Nathanael, 2021). Malaysian 

studies have established that young riders face a 2.05 times higher crash risk than older 

riders (Rusli et al., 2022). Although initial insights into the food-delivery platform riders' 

safety perspectives in Indonesia have been documented (Fatimah et al., 2023), a 

significant knowledge gap exists regarding the specific influences of risk perceptions and 

safety attitudes on risky riding behaviors among young food-delivery platform riders. 

The identified research gap holds particular significance given the unique 

characteristics of young food-delivery platform riders in Indonesia. While relationships 

between risk perceptions, safety attitudes, and riding behaviors have been extensively 

examined in various contexts, including general young riders in Indonesia (Joewono & 

Susilo, 2017), limited research specifically addresses these dynamics among young food-

delivery riders in Indonesia. The distinctive characteristics and demands of food-delivery 

platform work, which differ substantially from general riding conditions, potentially 

influence riding behavior patterns. Time-sensitive incentive structures and competitive 

elements inherent in platform-based work further complicate these behavioral dynamics 

(Hsu et al., 2024; Wang & Churchill, 2024), necessitating deeper investigation. 

The present study offers three significant contributions to theoretical and practical 

domains. First, the investigation provides comprehensive insights into the direct 

relationships between risk perceptions, safety attitudes, and risky riding behaviors within 

the specific context of young food-delivery riders in Indonesia, enriching the existing 

findings of Qian et al. (2024) with empirical evidence from a highly vulnerable 

demographic group. Second, it advances the understanding of risk perceptions and safety 

attitude dynamics within platform-based work systems in developing countries, 

complementing existing research (Papakostopoulos & Nathanael, 2021) by incorporating 
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perspectives from the Indonesian context, where food-delivery platform regulations 

continue to evolve amid distinct transportation infrastructure characteristics. Third, from 

a practical standpoint, the findings establish an empirical foundation for developing 

targeted riding safety programs for young food-delivery platform riders in Indonesia, 

enabling platforms and regulators to design more effective interventions, including 

safety-oriented incentive systems and tailored safety training modules. 

The primary objective of the present study is to analyze the influence of risk perception 

and safety attitudes on risky riding behaviors among young food-delivery riders in 

Indonesia. The resulting findings aim to establish an empirical foundation for developing 

more effective safety policies, potentially leading to reduced accident rates and enhanced 

food-delivery platform riders' well-being. The structure of the paper encompasses a 

literature review and hypothesis development in section two, followed by research 

methodology in section three, results and analysis in section four, and a discussion of 

theoretical and practical implications in section five. 

2. Literature Review and Hypothesis Development 

The theoretical framework examines the complexity of risky riding behavior among 

food-delivery platform riders through two distinct theoretical lenses: Theory of Planned 

Behavior (TPB) for understanding safety attitude-behavior relationships and Risk 

Perception Theory (RPT) for analyzing risk perception-behavior interactions. This dual 

theoretical approaches allow for a comprehensive examination of attitudinal and 

cognitive factors influencing riding behaviors. TPB has demonstrated robustness in 

explaining riding behaviors through various empirical studies (Duong et al., 2024; 

Esmaeli et al., 2022; Satiennam et al., 2018), while RPT provides a framework for 

understanding individual assessment and response to risks in riding contexts (Raue & 

Lermer, 2021; Luot et al., 2020). 

Risk perceptions encompass an individual's cognitive assessment of potential hazards 

and negative consequences from specific riding situations or behaviors (Qian et al., 2024). 

Safety attitudes constitute evaluative tendencies toward riding safety practices, including 

compliance with traffic rules and prioritization of safety over delivery efficiency (Qian et 

al., 2024). Risky riding behaviors comprise actions or practices that elevate accident or 

injury likelihood, including traffic violations (red-light running, high-speed riding), 

unsafe riding characteristics (weaving maneuvers, sudden acceleration), frequently 

precipitated by work pressure and personal factors within platform-based delivery 

contexts (Cheng et al., 2021; Hsu et al., 2023; Nguyen-Phuoc et al., 2023). 

2.1 Risk Perceptions and Risky Riding Behaviors 

Risk perceptions play fundamental roles in shaping riding behaviors, and this 

relationship becomes complex in commercial riding contexts (Jin et al., 2021; Satiennam 

et al., 2018). Evidence indicates that risk perceptions are cognitive mechanisms that 

influence riding decision-making and safety behaviors (Boua et al., 2022; Kiwango et al., 

2020; Qian et al., 2024). 

The application of risk perceptions in food-delivery platform contexts reveals 

limitations, particularly in accounting for external pressures from platform-based work 

systems. Recent empirical evidence indicates persistent engagement in risky behaviors 

despite high-risk perceptions, primarily due to job demands (Wang & Churchill, 2024). 

Additional studies demonstrate the influence of job demands and work pressure on risky 
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riding behaviors among commercial riders (Nguyen-Phuoc et al., 2023). The prevalence 

of mobile phone use while riding, despite risk awareness (Zhang et al., 2020), coupled 

with evidence of increased injury risks due to economic platform dependence (Jing et al., 

2023; Laskaris et al., 2024), illustrates how economic factors can supersede risk 

perception. 

The food-delivery platform context reveals distinctive patterns in the relationship 

between risk perceptions and risky riding behaviors. Despite risk awareness, research 

demonstrates more aggressive riding patterns and frequent weaving maneuvers among 

food-delivery platform riders than non-platform riders (Hsu et al., 2023). Time pressure 

and competition emerge as primary factors riding risk-aware riders toward risky riding 

decisions (Dong et al., 2021). Additionally, food-delivery platform riders with high-risk 

awareness tend to develop aggressive riding behaviors as an adaptive mechanism for 

meeting job demands (Nguyen-Phuoc et al., 2023). Studies show that commercial riders 

may engage in unsafe behaviors despite being cognizant of the risks involved, primarily 

due to occupational demands and economic pressures (Kiwango et al., 2020). 

Interestingly, while general studies suggest higher risk perceptions lead to safer 

behaviors (Boua et al., 2022), research explicitly focusing on commercial and platform-

based riders reveals a more complex relationship where occupational pressures can 

override risk awareness (Luot et al., 2020). Based on these empirical findings, the 

following hypothesis emerges:  

H1: Risk Perceptions positively influence Risky Riding Behaviors. 

2.2 Safety Attitudes and Risky Riding Behaviors 

The Theory of Planned Behavior (TPB) establishes attitude as a significant behavioral 

predictor, a proposition extensively validated through riding safety research (Duong et 

al., 2024). Empirical evidence indicates that more positive safety attitudes correlate with 

safer behavioral patterns and reduced riding violations and errors (Jin et al., 2021). 

Within the food-delivery platform context, the attitude-behavior relationship 

encounters significant challenges stemming from conflicts between safety attitudes and 

efficiency demands. Evidence indicates that time pressure is a moderating factor that 

weakens the influence of safety attitudes on behavior (Papakostopoulos & Nathanael, 

2021). The relationship between safety attitudes and riding behaviors among food-

delivery platform riders appears significantly mediated by job demands and resources 

(Nguyen-Phuoc et al., 2023). 

Strong safety attitudes maintain their function as protective factors against risky 

behaviors, with positive attitudes toward legal compliance demonstrating significant 

influence in reducing common riding violations (Qian et al., 2024). Statistical evidence 

supports this relationship, with psychological factors, particularly safety attitudes, 

predicting risky driving choices with up to 81.1% accuracy in classifying traffic violations 

(Gupta et al., 2024). Variations in riding safety behaviors across platform companies 

further underscore the significance of organizational factors in behavior formation. These 

empirical findings lead to the following hypothesis: 

H2: Safety Attitudes negatively influence Risky Riding Behaviors. 



European Transport \ Trasporti Europei (2025) Issue 101, Paper n° 9, ISSN 1825-3997 

 5 

3. Method 

3.1 Study Design 

A cross-sectional survey design with a quantitative approach and purposive sampling 

technique was employed to examine the relationships between risk perceptions, safety 

attitudes, and risky-riding behaviors among young food-delivery platform riders in 

Semarang. The cross-sectional design was selected based on the need to analyze inter-

individual variations in riding behaviors, although limitations exist in capturing 

longitudinal behavioral changes. 

The research framework was developed based on three key studies on riding behaviors 

among food-delivery workers. The foundational framework regarding the role of safety 

attitude in reducing riding violations and errors was established by Jin et al. (2021). The 

significance of platform organizational factors in shaping riding behavior was revealed 

through the Oviedo-Trespalacios et al. (2022) study. Insights into how different working 

conditions result in distinct riding behavior patterns among food-delivery platform riders 

were provided by Papakostopoulos & Nathanael (2021). 

 A Computer-Assisted Personal Interview (CAPI) methodology was employed to 

address potential common method bias. The approach enabled direct verification of 

responses and clarification of potentially ambiguous questionnaire items, while social 

desirability bias was reduced through guaranteed anonymity in online completion. CAPI 

methodology combined the benefits of face-to-face surveys as used by Nguyen-Phuoc et 

al. (2023) with the data quality advantages of digital collection and bias reduction as 

demonstrated by Qian et al. (2024). Muni et al. (2020) demonstrated the effectiveness of 

CAPI for evaluating riding behaviors among motorcycle taxi research in developing 

countries, showing how it could enhance data reliability while maintaining personal 

interaction with respondents. 

3.2 Participant Selection 

Purposive sampling with strict inclusion criteria was employed for participant selection 

to control confounding variables. The inclusion criteria were established as follows: (1) 

active registration as a GoFood rider partner for a minimum of 3 months, ensuring 

platform work system familiarity; (2) age range of 20-30 years for controlling riding 

experience variations; (3) motorcycle use as a primary transportation mode for risk 

exposure standardization; and (4) regular operation in Semarang City area for controlling 

traffic condition variations. 

Gojek was selected as the platform source for participants because it is considered one 

of Indonesia's largest food-delivery service providers. Since its founding in 2010, the 

platform has evolved into a super-app offering various services, including food-delivery 

services named GoFood, becoming an integral part of the Indonesian digital economy, 

particularly in urban areas like Semarang (Gojek, 2024). The platform has transformed 

the logistics, finance, and transport sectors while helping create jobs, promoting economic 

growth, and boosting Indonesia's Gross Domestic Product (GDP) by enabling Small and 

Medium Enterprises (SMEs) digital transition and providing flexible income 

opportunities (Gunawan, 2024).  

While exact population data for GoFood riders in Semarang is not publicly available 

due to the informal nature of platform work and corporate data privacy policies, the 

sample size determination followed established guidelines for Partial Least Square-
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Structural Equation Modeling (PLS-SEM) analysis (Hair & Alamer, 2022; Sarstedt et al., 

2017), suggesting a minimum sample size of 69-100 respondents to detect significant path 

coefficients (p < 0.005). Although larger sample sizes are always preferred to minimize 

sampling error, PLS-SEM can obtain results with smaller sample sizes and still achieve 

high levels of statistical power (Hair & Alamer, 2022).  

Our final sample of 118 valid responses meets the methodological requirements for 

PLS-SEM analysis while achieving a strong response rate of 81.4% (118 valid responses 

from 145 distributed questionnaires). This sample size aligns with comparable studies on 

commercial motorcycles and delivery riders. Konlan et al. (2020) studied 114 commercial 

motorcyclists in Ghana, while Pramesti & Widajati (2021) examined 110 online 

motorcycle taxi riders in Indonesia. These studies demonstrated that samples of 100-120 

participants enable a meaningful analysis while maintaining statistical validity. Our 

focused sampling approach with strict inclusion criteria (age 20-30, minimum of 3 months 

experience, regular operation in Semarang) allows for targeted analysis of this specific 

demographic of food-delivery platform riders. Additionally, the sample demographics 

parallel established patterns in the field - predominantly male riders with a mix of 

experience levels operating in urban areas, consistent with findings across recent studies 

(Konlan et al., 2020; Pramesti & Widajati, 2021). 

3.3 Data Collection 

Data collection procedures were executed in three phases. The initial phase consisted 

of research assistant training for procedure standardization. The main phase comprised 

questionnaire completion through Google Forms under supervision. The data were 

collected between September 9 and October 13, 2023, at culinary centers, rest areas, and 

gathering points during off-peak hours (10:00 AM-11:00 AM and 2:00 PM-4:00 PM), 

requiring 15-20 minutes per respondent. Quality control measures included on-site 

verification of data completeness, verbal cross-checking for response validation, and 

direct confirmation for missing data resolution. In addition, compensation of IDR 20,000 

was provided to each participant. 

3.4 Constructs and Measurement 

Three main variables were measured using Likert scales, as detailed in Table 1. Risk 

perception (coded as RP) measurement utilized seven items on a 5-point scale (1 = 

Strongly Disagree to 5 = Strongly Agree), encompassing situations such as high-speed 

riding risk, vehicle inspection absence risk, safety equipment omission risk, mirror-

checking negligence risk, short-distance helmet omission risk, U-turn violation risk, and 

turn signal omission risk. Safety attitude assessment (coded as SA) employed four items 

on a 5-point scale, evaluating aspects including drowsy riding avoidance, unwell 

condition riding abstinence, traffic sign compliance awareness, and proper U-turn 

location adherence. Risky behavior evaluation (coded as RB) was conducted through 4 

items on a 4-point scale (1 = Never to 4 = Very Often), examining behaviors such as 

smartphone usage while riding, close-following distance maintenance, mirror-checking 

omission during turns, and overtaking without mirror verification. 

Table 1: Measurement Model of Constructs and Indicators. 

Variable Code Indicator Reference 

Risk 

perceptions 
RP1 Risk of riding at high speed Qian et al. (2024) 
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  RP2 
Risk of riding without a vehicle 

inspection 
Papakostopoulos & Nathanael (2021) 

  RP3 
Risk of riding without safety 

equipment 
Papakostopoulos & Nathanael (2021)  

  RP4 
Risk of maneuvering without 

checking mirrors 
Hsu et al. (2023) 

  RP5 
The risk of not wearing a helmet 

for short distances 
Oviedo-Trespalacios et al. (2022) 

  RP6 Risk of violating U-turn signs Shen et al. (2020) 

  RP7 The risk of not using turn signals Hsu et al. (2023) 

Safety attitudes SA1 Avoiding riding when drowsy Tunnicliff et al. (2012) 

  SA2 Not riding when being unwell 
Tunnicliff et al. (2012) 

 

  SA3 
Complying with traffic signs due to 

awareness 
Shen et al. (2020) 

  SA4 
Making U-turns at permitted 

locations 
Shen et al. (2020) 

Risky riding 

behaviors 
RB1 Checking smartphone while riding Zhang et al. (2020) 

  RB2 
Riding too close to a vehicle in 

front 

Hsu et al. (2023) 

 

  RB3 
Rarely checking mirrors when 

turning 
Hsu et al. (2023) 

  RB4 
Overtaking without checking 

mirrors 
Hsu et al. (2023) 

3.5 Data Analysis using PLS-SEM 

Data analysis was structured into two main components: descriptive statistics and 

Structural Equation Modeling (SEM). Descriptive statistical analysis was performed to 

illustrate respondents' demographic characteristics, encompassing marital status, gender, 

educational background, work experience, riding license ownership, daily working hours, 

and daily mileage. The Partial Least Square SEM (PLS-SEM) approach was implemented 

for the main analysis, following protocols established by Nguyen-Phuoc et al. (2023). 

PLS-SEM was selected as the analytical technique based on several methodological 

advantages. The technique demonstrates the capability in handling complex models with 

relatively small sample sizes (Hair et al., 2019), exhibits robustness against deviations 

from multivariate normality (Sarstedt et al., 2017), and enables simultaneous estimation 

of formative and reflective relationships. 

SmartPLS analysis was executed in two main stages, adhering to guidelines established 

by  Hair et al. (2019) and Sarstedt et al. (2017). The initial stage comprised the outer 

model or measurement model evaluation, wherein item validity was tested using a loading 

factor criterion exceeding 0.5. Items failing to meet this criterion were excluded. A 

reliability assessment was performed using composite reliability and Cronbach's alpha 

measurements, which required minimum values of 0.7. Average Variance Extracted 

(AVE) was utilized for convergent validity evaluation with a 0.5 threshold, while 

discriminant validity assessment employed the Heterotrait-Monotrait Ratio (HTMT) with 

a criterion below 0.9. 

The second analytical stage encompassed the inner model or structural model 

evaluation. Three primary tests were conducted: coefficient of determination (R²) for 

measuring the independent variables' variation effects on the dependent variables, effect 

size (F²) for the predictor effect size assessment, and predictive relevance (Q²) for the 

model predictive relevance evaluation. Accuracy levels in endogenous construct models 
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were classified according to Chin & Marcoulides (1998): R² ≥ 0.19 for weak accuracy, R² 

≥ 0.33 for moderate accuracy, and R² ≥ 0.67 for substantial accuracy. Path coefficient 

testing was performed for hypothesis examination at a 0.05 significance level. SmartPLS 

version 3.2.9 was utilized for all SEM analyses, while Microsoft Excel facilitated 

descriptive statistical analyses. 

4. Results 

4.1 Demographic Characteristics 

From 145 distributed questionnaires, 118 valid responses (81.4% response rate) were 

collected to meet the inclusion criteria. The final sample demonstrated representative 

demographic characteristics of the young food-delivery platform riders population, with 

male (90.7%, n=107) and female respondents (9.73%, n=11) making up the gender 

distribution and unmarried (81.4%) respondents comprising the majority. 

The educational background analysis revealed that high school graduates comprised the 

majority (78%), followed by bachelor's degree holders (20.3%), while junior high school 

and elementary school graduates represented a minor proportion (0.8% each). 

Administrative compliance analysis indicated a high rate of riders' license possession 

(92.4%) though license possession itself does not guarantee riding safety. 

The work pattern analysis revealed varied experience distribution, with the one-year 

experience group representing the most significant proportion (44.9%), followed by the 

two-year experience (17.8%) and the one-month experience group (16.1%). The presence 

of riders with more than four years of experience (11.9%) indicated the existence of a 

long-serving segment in this profession. 

The analysis of working hours revealed that 6-8 hours per day represented the highest 

proportion (31.4%), followed by 4-6 hours (28.8%) and 8-10 hours (21.2%). Daily travel 

distance analysis indicated predominant categories of 1-10 km (33.1%) and 10-15 km 

(29.7%), demonstrating significant risk exposure levels. 

The safety history analysis revealed that 42.9% of riders had experienced traffic 

accidents, while 67.2% reported near-miss incidents, indicating elevated safety risks 

associated with this occupation. Following Lachapelle et al. (2021), near-misses are 

defined as situations where a collision was narrowly avoided through emergency 

maneuvering by the rider or another road user through sudden braking or swerving. 

Despite not resulting in physical contact, these incidents represent significant safety 

concerns as they indicate potentially dangerous situations that could lead to actual 

collisions. 

4.2 Model Development 

The research model was developed with 15 indicators distributed across three main 

constructs: seven indicators for risk perceptions, four indicators for safety attitudes, and 

four indicators for risky riding behaviors (see Table 1). The measurement model 

evaluation indicated satisfactory psychometric qualities across all constructs with 

composite reliability values exceeding 0.9, well above the recommended threshold of 0.7. 

Risky riding behaviors exhibited the highest value (0.934), followed by risk perceptions 

(0.928) and safety attitudes (0.914). The Average Variance Extracted (AVE) values for 

all constructs were above the 0.5 threshold, with risky riding behaviors showed the 

highest value (0.781), followed by safety attitudes (0.728) and risk perceptions (0.648). 
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Figure 1: Measurement Model after Assessment Using PLS-SEM. 

The discriminant validity analysis through Heterotrait-Monotrait Ratio (HTMT) values 

demonstrated results below the threshold of 0.85 for all construct pairs (safety attitudes-

risky riding behaviors: 0.620; risk perceptions-risky riding behaviors: 0.428; safety 

attitudes-risk perceptions: 0.312). Cross-loading analysis revealed that key indicators 

demonstrated the highest loadings on their intended constructs, with satisfactory loading 

values for SA1 (0.928), SA2 (0.926), RB2 (0.909), RB3 (0.885), RP5 (0.849), and RP3 

(0.848). 

Table 2: Convergent Reliability and Validity Test Results. 

Variable Cronbach's Alpha Composite Reliability AVE 

Risky riding behaviors 0.908 0.934 0.781 

Risk perceptions 0.909 0.928 0.648 

Safety attitudes 0.875 0.914 0.728 

The measurement model demonstrated strong reliability and validity across all 

constructs, as shown in Table 2. Further analysis of the individual indicators through 

cross-loading examination (Table 3) revealed the most significant contributors to each 

construct, with particularly strong loadings for safety attitude (SA1, SA2) and risky riding 

behavior (RB2, RB3) indicators. 

Table 3: Significant Cross-Loading Values. 

Indicator 
Loading  

on Its Construct 

Highest  

Cross-loading 
Indicator Description 

SA1 0.928 -0.582 Avoiding riding when drowsy 

SA2 0.926 -0.582 Not riding when feeling unwell 

RB2 0.909 0.423 Riding with close following distance 

RB3 0.885 0.423 Rarely checking mirrors when turning 

RP5 0.849 -0.296 Risk of not wearing a helmet for short distances 

RP3 0.848 -0.296 Risk of riding without safety equipment 

Note: All indicators are from Table 1, which provides bibliographic references for each item. 
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4.3 Hypothesis Testing and Inter-Variable Effects 

The structural model testing results in Table 4 revealed significant relationships 

between the research variables. Risk perceptions showed a significant positive influence 

(β = 0.423, t = 4.127, p < 0.001) with a moderate effect size (f² = 0.116). Safety attitude 

demonstrated a significant negative influence on risky riding behaviors (β = -0.582, t = 

9.274, p < 0.001) with a large effect size (f² = 0.387). 

Table 4: Hypothesis Testing Results. 

Hypothesis 
Path 

Coefficient 

t 

statistics 

p 

values 
f² Decision 

H1: Risk perceptions → risky riding 

behaviors (+) 
0.423 4.127 0.001 0.116 Supported 

H2: Safety attitudes → risky riding 

behaviors (-) 
-0.582 9.274 0.001 0.387 Supported 

 

The research model demonstrated satisfactory predictive capability with an R² value of 

0.408, showing that 40.8% of the variance in risky riding behaviors was explained. The 

Variance Inflation Factor (VIF) value of 1.096 for both exogenous constructs indicated 

no multicollinearity issues in the structural model. Positive Q² values for all constructs 

confirmed the model's predictive relevance. Overall, these findings support both research 

hypotheses and highlight the significant role of safety attitudes and risk perception in 

shaping risky riding behavior among young food-delivery platform riders. 

5. Analysis and Discussion  

5.1 Demographic Characteristics 

The demographic analysis indicates that food-delivery platform riders are 

predominantly male, aged 20-30 years, and unmarried. The observed gender distribution 

corresponds with Zhang et al.'s (2020) findings, which identify similar patterns in China. 

The high proportion of young riders also corresponds to a study by Cheng et al. (2021), 

which has established this industry as a primary employment sector for recent secondary 

education graduates. 

The regulatory compliance analysis indicates that 92.4% of the surveyed population 

possesses riding licenses, demonstrating high administrative adherence. However, as 

Dong et al. (2021) maintained, license possession does not ensure riding safety without 

corresponding awareness and positive attitudes toward traffic regulations. This 

observation is substantiated by the accident statistics, with 42.9% of respondents 

reporting accident involvement and 67.2% experiencing near-miss incidents. These 

elevated incident rates align with Qin et al. (2021) findings that food-delivery platform 

riders have higher accident risk exposures than general riders. 

The analysis of work patterns reveals predominant daily operational durations of 6-8 

hours with travel distances ranging from 1-15 km. Another research investigated 

correlations between time-sensitive incentive structures and increased risk-taking 

behavior during peak delivery periods (Hsu et al., 2024). The prevalence of 1-2 years of 

work experience duration suggests an expanding industry characterized by dynamic 

workforce turnover patterns. 
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5.2 The Influence of Risk Perceptions on Risky Riding Behaviors 

Statistical analysis demonstrates a significant positive correlation between risk 

perceptions and risky riding behaviors (β = 0.423, t = 4.127, p < 0.001) with a moderate 

effect size (f² = 0.116). The findings establish a proportional relationship between 

elevated risk perception levels among young food-delivery platform riders and increased 

manifestation of risky riding behaviors. 

A cross-loading analysis identifies the predominant risk perception indicators as RP5 

(risk of not wearing a helmet for short distances, loading factor = 0.849) and RP3 (risk of 

riding without safety equipment, loading factor = 0.848). The statistical prominence of 

these indicators reveals that personal protective equipment plays a central role in how 

young riders form risk perception. 

The observed patterns correspond with Oviedo-Trespalacios et al.'s (2022) findings 

regarding the coexistence of high helmet compliance (99.8%) with persistent risky 

behaviors, particularly mobile phone usage during operation. The data suggests a 

discontinuity between safety equipment awareness and comprehensive risk-mitigating 

behavior. Further evidence from Papakostopoulos & Nathanael (2021) establishes inverse 

correlations between work intensity/tip income and helmet usage, indicating economic 

factors potentially supersede safety considerations. 

The findings present a notable contradiction to the TPB's fundamental premise 

regarding the inverse relationships between risk perceptions and risky behaviors. The 

observed phenomena can be analyzed through multiple theoretical perspectives: 

First, the observed phenomenon corresponds with Wang & Churchill's (2024) research 

establishing the precedence of platform work demands over risk awareness in behavioral 

outcomes. This correlation is further substantiated by Zhang et al. (2020), who 

documented widespread mobile phone usage (96.3%) during operation despite 

acknowledged risks, indicating the subordination of risk awareness to operational 

demands in food-delivery platform contexts. 

Second, empirical evidence from Hsu et al. (2023) demonstrates elevated aggression in 

riding patterns among food-delivery platform riders compared to non-platform 

counterparts, particularly regarding velocity and maneuvering frequency. The 

intensification of such behavioral patterns during peak operational periods suggests 

temporal pressures as significant determinants in safety risk consideration. 

Third, the documented positive correlation between risk perceptions and risky 

behaviors can be attributed to structural characteristics of platform-based work systems, 

specifically time-sensitive incentive mechanisms. Research by Hsu et al. (2023) 

establishes direct relationships between time-sensitive reward structures and elevated 

risk-taking behaviors, particularly during incentivized periods. The operational pressure 

inherent in delivery target achievement appears to increase risk susceptibility among 

young operators despite cognitive risk awareness. 

5.3 The Effect of Safety Attitudes on Risky Riding Behaviors 

Statistical analysis demonstrates a significant negative correlation between safety 

attitudes and risky riding behaviors (β = -0.582, t = 9.274, p < 0.001) with a substantial 

effect size (f² = 0.387). The data establishes an inverse relationship between safety attitude 
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strength and risky riding behavior manifestation among young platform delivery 

operators. 

A cross-loading analysis identifies predominant safety attitude indicators as SA1 

(drowsy riding avoidance, loading factor = 0.928) and SA2 (operational abstinence during 

physical impairment, loading factor = 0.926). The statistical prominence of these 

indicators suggests the centrality of physiological condition awareness in safety attitude 

formation among young operators. The observed patterns are similar to Tunnicliff et al.'s 

(2012) findings regarding the significance of impairment refusal behaviors in risk 

reduction, particularly concerning operational decisions during compromised physical 

states. 

The analysis of risky riding behavior indicators reveals RB2 (unsafe following distance 

maintenance) as the dominant factor (loading factor = 0.909), followed by RB3 (mirror 

verification omission during turns, loading factor = 0.885). These statistical patterns 

indicate the prevalence of distance regulation violations and procedural safety negligence 

as primary manifestations of risk behaviors among young platform delivery operators. 

The observed behavioral patterns correspond with Hsu et al.'s (2023) documentation of 

reduced following distances and time-to-collision metrics among food-delivery platform 

operators compared to conventional riders, particularly during high-demand periods. 

Additional evidence from Nguyen-Phuoc et al. (2023) establishes correlations between 

temporal pressures, elevated workload conditions, and procedural safety omissions, 

specifically regarding mirror utilization protocols. 

The demonstrated substantial influence of safety attitudes on risk-behavior reduction 

warrants examination through multiple analytical frameworks. The findings provide 

empirical support for the TPB and align with Jin et al. (2021), who established 

correlations between positive safety attitudes and enhanced safety behavioral patterns 

among operators. 

Second, the substantial effect size (f² = 0.387) establishes safety attitudes as a 

significant protective mechanism against risk behavior manifestation. This statistical 

relationship corresponds with Qian et al. (2024) findings regarding the paramount 

influence of safety attitudes in deviant behavior reduction among Chinese platform 

delivery operators. The data suggests that safety attitudes are regulatory mechanisms in 

balancing operational demands with safety protocols. 

Third, comparative analysis reveals a more substantial behavioral influence from safety 

attitudes (β = -0.582) than risk perceptions (β = 0.423). This statistical disparity indicates 

the primacy of safety attitudes over risk perceptions in behavioral determination within 

food-delivery platform contexts. The findings present significant implications for safety 

intervention development, suggesting an emphasis on safety attitude formation rather 

than risk awareness enhancement as a more efficacious approach. 

5.4 Theoretical and Practical Implications 

The research presents three significant theoretical contributions to the existing 

literature. First, the findings extend the application framework of the TPB within food-

delivery platform contexts, establishing correlations between platform-based work 

dynamics and risk perception-behavior relationships. Second, the statistical dominance 

of safety attitudes over risk perceptions in behavioral determination provides new 
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perspectives on hierarchical structures of behavioral determinants in platform delivery 

operations. Third, the research establishes empirical evidence regarding the mediating 

effects of platform-based work characteristics (incentive systems, temporal constraints) 

on relationships between cognitive factors and behavioral outcomes. 

The empirical findings present significant practical implications for platform 

operational protocols and policy development. The data suggest the need to restructure 

platform incentive systems to minimize temporal pressure-induced risk behavior, 

specifically by modifying delivery target parameters and time-based compensation 

structures. Safety training protocols require reorientation towards safety attitude 

development rather than risk awareness enhancement. It supports online maritime 

education research findings, in which barriers significantly impacted learning perceptions 

and outcomes (Fatimah et al., 2024), suggesting that addressing structural barriers may 

be more effective than focusing solely on individual awareness. Implementing safety-

specific reward mechanisms, including safety performance bonuses and operational 

excellence recognition systems, emerges as a recommended intervention strategy. 

Additionally, a technological integration encompassing real-time velocity monitoring 

systems and Artificial Intelligence (AI)-driven safety notification protocols presents a 

potential for optimizing risk management while maintaining operational efficiency. 

The research findings, while substantive, present several methodological limitations 

warranting consideration in future research development. The study population's 

geographical concentration and demographic specificity constrain generalizability across 

broader contextual parameters. Future research methodologies should incorporate multi-

city comparative analyses and more expanded demographic sampling frameworks. The 

reliance on self-reported data introduces potential measurement bias, suggesting the 

integration of objective metrics, including Global Positioning System (GPS) telemetry 

and accident documentation in subsequent studies. The cross-sectional methodological 

framework limits temporal behavioral pattern analysis, indicating the necessity for 

longitudinal research designs. Additionally, examining moderating variables, including 

operational experience duration and platform typology variations, presents opportunities 

for a more comprehensive understanding of behavioral dynamics in platform delivery 

operations. 

Additionally, the gender data collection in this study was limited to binary categories 

(male/female), which may not fully represent the gender diversity among food-delivery 

platform riders. This limitation reflects opportunities for methodological improvement in 

future research through more inclusive gender categorization encompassing non-binary 

and other gender identities. Such enhanced gender data collection would enable a more 

comprehensive analysis of potential relationships between gender diversity and riding 

behavior patterns in platform-based delivery services. Another limitation was the inability 

to determine the exact population of GoFood riders in Semarang, as the workers on this 

platform operate in the informal sector, and their precise workforce data is not publicly 

available. This limited our ability to assess the representativeness of our sample against 

the total population. However, our sampling strategy focused on capturing diverse rider 

characteristics through purposive sampling at various locations and times. 

6. Conclusion 

The study aimed to analyze how risk perceptions and safety attitudes influence risky 

riding behaviors among young food-delivery platform riders in Indonesia. Through a 
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quantitative approach with the Partial Least Square Structural Equation Modeling (PLS-

SEM) technique on 118 GoFood riders in Semarang, the research reveals new 

perspectives in understanding riding safety in the digital economy era. 

The analysis demonstrates unique dynamics where protective factors and risk factors 

shape riding behaviors. Statistical results indicate that safety attitudes have a strong 

negative influence (β = -0.582) on risky behaviors, while risk perceptions show a positive 

influence (β = 0.423) - a pattern fundamentally different from findings in conventional 

riders. The results challenge conventional assumptions about the linear relationship 

between risk perceptions and safe behaviors, demonstrating that within the food-delivery 

platform ecosystem, structural pressures from algorithm-based work systems create 

conditions where increased risk awareness may drive greater risk-taking behaviors. 

The dominant influence of safety attitudes indicates the necessity for safety 

interventions to adopt a systemic perspective. The required approach should encompass 

redesigning the platform incentive system to reduce time pressure, developing a strong 

organizational safety culture, strengthening regulations that support safer work practices, 

and implementing monitoring technologies for risk management. The findings present 

important implications for public policy development in the digital economy era, where 

regulatory frameworks require development beyond technical safety aspects to consider 

the impact of platform-based work systems on safety behaviors. 

Despite the valuable insights the study provides, several limitations warrant 

consideration for future research. The geographical focus limited to one city presents 

opportunities for comparative studies across cities with different characteristics. The 

utilization of self-reported data necessitates an integration of objective data such as GPS 

tracking and accident history in future studies. The cross-sectional design indicates that 

longitudinal studies are needed to understand behavioral changes over time. Additionally, 

exploring moderating factors such as work experience and differences in incentive 

systems across platforms could enhance understanding of safety dynamics in the food-

delivery platform context. 

The research emphasizes the significance of balancing technological innovation and 

worker protection in the food-delivery platform economy. Achieving this balance 

requires active collaboration between platforms, regulators, academics, and rider 

representatives in developing business models that demonstrate both economic efficiency 

and sustainability from an occupational safety perspective. The implementation of 

collaborative and systemic approaches appears essential for addressing safety challenges 

in the food-delivery platform economy effectively, ensuring that sector growth maintains 

compatibility with rider safety standards. 
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