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ABSTRACT 

 

 

CONCEPTUALIZING E-SCOOTER USER BEHAVIOR IN THE CONTEXT OF 
SUSTAINABLE MOBILITY: DEVELOPING THE ELECTRIC SCOOTER USER 
BEHAVIOR QUESTIONNAIRE, INVESTIGATING ITS RELATIONSHIP WITH 

SUSTAINABLE BEHAVIORS AND PERSONALITY 
 

 

ERGİN, Uluğhan 

Ph.D., The Department of Psychology 

Supervisor: Prof. Dr. Bahar ÖZ 

 

 

August 2026, 209 pages 

 

 

The traffic and transportation sector is a major contributor to global climate change, 

and reducing its impact calls for the sustainable mobility (SM) paradigm. The SM 

literature has largely concerned itself with transforming systems into more 

environmentally sound ones, treating people primarily as adopters who decide whether 

to use a given system. The present study goes further and focuses on the human factor, 

specifically how individuals behave during e-scooter use, as a determinant of SM. It 

develops a comprehensive measure of e-scooter user behavior, then examines the 

sustainable behaviors that individuals engage in throughout daily life as a disposition 

shaping that behavior. It also introduces personality traits as a moderator of this 

relationship for the first time. Study 1 used semi-structured interviews with 10 e-

scooter users to develop the Electric Scooter User Behavior Questionnaire (eSUBQ), 

an instrument grounded in user experience rather than adapted from driver 

frameworks. The eSUBQ introduces a sustainability dimension with no precedent in 

existing micromobility tools, the first time a behavioral scale in the field has 



 v 

incorporated sustainability-focused conduct. Study 2 collected self-report data from 

1,038 participants. Every dimension of sustainable behaviors was related to Safe & 

Positive Behaviors, with more selective associations for Risky Behaviors & Violations 

and Errors & Mistakes. Largely Conscientiousness, Extraversion, Neuroticism, and 

Negative Valence moderated these associations. Most importantly, no personality 

interaction emerged for Safe & Positive Behaviors, indicating that this spillover holds 

across all riders and positioning prosocial conduct as a possible dimension of the 

human factor in SM. 

Keywords: E-scooter User Behaviors; eSUBQ; Sustainable Mobility; Sustainable 

Behaviors; Personality   



 vi 

 

 

ÖZ 

 

 

SÜRDÜRÜLEBİLİR HAREKETLİLİK BAĞLAMINDA E-SKUTER KULLANICI 

DAVRANIŞININ KAVRAMSALLAŞTIRILMASI: ELEKTRİKLİ SKUTER 

KULLANICI DAVRANIŞI ÖLÇEĞİNİN GELİŞTİRİLMESİ, SÜRDÜRÜLEBİLİR 

DAVRANIŞLAR VE KİŞİLİK İLE İLİŞKİSİNİN İNCELENMESİ 

 

 

ERGİN, Uluğhan 

Doktora, Psikoloji Bölümü 

Tez Yöneticisi: Prof. Dr. Bahar ÖZ 

 

 

Ağustos 2026, 209 sayfa 

 

 

Trafik ve ulaşım sektörü, küresel iklim değişikliğinin başlıca etkenlerinden biridir ve 

bu etkinin azaltılması sürdürülebilir hareketlilik (SH) paradigmasının benimsenmesini 

gerektirmektedir. SH alanyazını büyük ölçüde mevcut sistemlerin çevreye daha 

duyarlı bir biçime dönüştürülmesiyle ilgilenmiş ve bireyleri öncelikle belirli bir 

sistemi kullanıp kullanmamaya karar veren benimseyiciler olarak ele almıştır. Mevcut 

çalışma ise bir adım öteye geçerek, insan faktörünü, özellikle de trafikte 

gözlemlenebilen bireysel davranışları, hareketliliğin sürdürülebilirliğinin başlıca 

belirleyicilerinden biri olarak merkeze almaktadır. Çalışma, elektrikli skuter özelinde, 

bireylerin günlük yaşamlarında sergiledikleri genel sürdürülebilir davranışları 

elektrikli skuter kullanımını biçimlendiren bir mekanizma olarak incelemekte ve 

kişilik özelliklerini bu ilişkinin düzenleyicisi olarak ilk kez ele almaktadır. Birinci 

çalışmada, sürücü çerçevelerinden uyarlanmak yerine doğrudan kullanıcı deneyimine 

dayanan Elektrikli Scooter Kullanıcı Davranışları Ölçeği'ni (eSKDÖ) geliştirmek 
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amacıyla 10 elektrikli scooter kullanıcısıyla yarı yapılandırılmış görüşmeler 

gerçekleştirilmiştir. eSKDÖ, mevcut mikro-hareketlilik araçlarında karşılığı 

bulunmayan bir Sürdürülebilirlik ve Davranışları boyutunu içermekte olup, alandaki 

bir davranış ölçeğinin sürdürülebilirlik odaklı davranışları da kapsamasının ilk 

örneğini oluşturmaktadır. İkinci çalışmada, N = 1.038 katılımcıdan öz bildirim yoluyla 

veri toplanmıştır. Sürdürülebilir davranışların her bir boyutu Güvenli ve Olumlu 

Davranışlarla ilişkili bulunurken, Riskli Davranışlar ve İhlaller ile Hatalar ve Yanlışlar 

için bu ilişkiler daha seçici olmuştur. Bu ilişkileri Sorumluluk, Dışadönüklük, 

Duygusal Tutarsızlık ve Olumsuz Değerlik özellikleri düzenlemiştir. En önemlisi, 

Güvenli ve Olumlu Davranışlar için hiçbir kişilik etkileşimi ortaya çıkmamış, bu da 

söz konusu yayılımın tüm kullanıcılarda geçerli olduğunu göstermekte ve olumlu 

sosyal davranışı Sürdürülebilir Hareketlilikteki insan faktörünün olası bir boyutu 

olarak konumlandırmaktadır. 

Anahtar Kelimeler: Sürdürülebilir Hareketlilik; Elektrikli Skuter Kullanıcı 

Davranışları; Sürdürülebilir Davranışlar; Kişilik; Davranışsal Yayılım 
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CHAPTER 1 
 

 

1 INTRODUCTION 

 

 

1.1 Sustainability and Sustainable Development Goals 

Sustainability is a concept that receives a wide range of attention, definitions, 

and adaptations from numerous disciplines to the extent that its core meaning can 

sometimes become diluted or obscured (Ben-Eli, 2018; Scoones, 2007, 2016). This 

concept has been widely applied in numerous sectors, including business, resource 

management, politics, industry, and transportation (Banister, 2008; Furstenau et al., 

2020; Scoones, 2016; Warhurst, 2002). Following the environmentalist movements in 

the 1970s, the concept once again started to gain attention. In 1987, a report titled “Our 

Common Future” became a milestone in the field of sustainability. This report was 

pivotal in framing sustainability as an issue of development, which led to the terms 

“sustainability” and “sustainable development” being used interchangeably (Mebratu, 

1998). The report “Our Common Future” suggested the foundational definition of 

sustainable development as “…development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” 

(World Commission on Environment and Development [WCED], 1987, p. 43).” After 

this report, a series of conferences were held in the following decades. United Nations 

Conference on Environment and Development took place in 1992, and these 

conferences were followed by others that address the issue of climate change and 

protection of the environment (United Nations [UN], 1992; 1995; 2002). Finally, at 

the June 2012 Rio+20 summit, organized by the United Nations (UN), a report was 

presented proposing a set of goals to address a variety of pressing global challenges
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 (UN, 2012; Hák et al., 2016). This process concluded in 2015 with the adoption of 17 

Sustainable Development Goals (SDGs). 

These 17 goals span interconnected economic, social, and environmental 

challenges, ranging from poverty and hunger to climate action and sustainable urban 

development. Costanza et al. (2014) offered a useful organizational perspective on 

them by clustering the goals under three headings: “Efficient Allocation: Building a 

Living Economy,” “Fair Distribution: Ensuring Capabilities for Flourishing,” and 

“Sustainable Scale: Staying within Planetary Boundaries.” Of particular relevance to 

the present thesis is the 'Efficient Allocation' cluster, which includes SDG 11, the goal 

of making cities and human settlements inclusive, safe, resilient, and sustainable.  

This goal receives extra attention from some experts, as urbanization is one of 

the key themes of the modern era (Vaidya & Chatterji, 2020). In line with this 

proposition, former United Nations Secretary-General Ban Ki-moon stated that cities 

will be the place in which the battle of sustainable development will succeed or fail 

(Ban, 2012). Indeed, urban life of people is one of the major determinants of 

sustainability as urban populations are responsible for large amounts of carbon 

emissions through factors like industrialization, land use, GDP growth and other urban 

related factors (Fan & Chapman, 2022). Therefore, promoting the sustainability of 

urban regions by reducing carbon emissions and enhancing public safety is a vital 

component of sustainable development. Lower emission levels directly mitigate 

climate change impacts, improve air quality, and reduce health risks for urban 

populations, thereby creating more livable and resilient cities. However, these factors 

are not the only contributors to the unsustainable states of human settlements, as traffic 

and the transportation sector are major factors in the current problems of sustainability 

(International Energy Agency, [IEA], 2024; Liu et al., 2023). 

1.2 Road Traffic and Sustainability 

Beyond industrialization and urban growth, road traffic activities are critical 

determinants of the unsustainable state of cities and relevant rural areas worldwide, 

both in terms of environmental impact and safety (Berger et al., 2014; Wennberg & 

Hyllenius Mattisson, 2024). According to the International Energy Agency (IEA, 
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2024), road transport activities have increased their oil demand, accounting for around 

45% of the global oil demand. Moreover, road traffic accounts for 74% of the CO2 

emissions in the transportation sector and 24% of all global CO2 emissions (Liu et al., 

2023). Therefore, this sector is a considerable component of current global climate 

change and environmental concerns (Zhang et al., 2023). 

The intense consumption of fossil fuels in the road traffic sector threatens 

public health through airborne particulate matter (PM). PM has been shown to be 

related to adverse health effects and premature death in some studies (Alemayehu et 

al., 2020; Rakha et al., 2025; Sisani et al., 2022). While the harmful environmental 

effects of the road traffic sector indirectly affect public health, the main safety problem 

caused by road traffic is accidents and crashes. 

According to the World Health Organization (WHO, 2023), approximately 

1.19 million people die from road traffic accidents, and between 20 and 50 million 

people sustain non-fatal injuries, some of which result in disabilities. Low and middle-

income countries suffer from road traffic accidents much more, as 92% of the world’s 

fatalities occur in these countries. Vulnerable road users, such as cyclists and 

motorcyclists, are at particular risk, as they account for more than half of traffic-related 

deaths. Finally, road traffic accidents cost 3% of the gross domestic product of most 

countries, which shows the extent of the economic burden of road traffic accidents 

(Tandrayen-Ragoobur, 2025).  

Together, the environmental and safety consequences of current road traffic 

practices make a compelling case for systemic change. A sustainable traffic and 

transportation system that focuses on preserving environmental resources, reducing 

carbon emissions, and providing a safe traffic environment for all road users is a vital 

part of SDG 11, which aims to make human settlements environmentally friendly and 

safe. Although the urgency of transforming current transportation practices is widely 

acknowledged, the path toward systemic change remains complex and contested. 

Scholars from various disciplines have also emphasized this notion and have attempted 

to conceptualize sustainable mobility (SM) or Sustainable Transportation to address 

the current problems that the traffic and transportation sector presents (Alyavina et al., 

2020; Berger et al., 2014; Holden et al., 2019, 2020).   
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1.2.1 Sustainable Mobility 

Banister (2008) was one of the first scholars to introduce the concept of 

sustainable mobility. In his article, he proposed that a sustainable transportation system 

should prioritize people over vehicles, treat streets as multifunctional spaces rather 

than mere roads, and pursue reasonable travel times rather than treating speed as the 

goal. Building on this, Byars et al. (2017) later reinterpreted sustainability within the 

transportation context, defining sustainable mobility as practices that minimize 

reliance on finite resources, such as fossil fuels, and promote efficient land use in urban 

development. Although the concepts of sustainable mobility and sustainable 

transportation are equivalent, the literature shows a regional preference: “sustainable 

mobility” is more commonly used across Europe, whereas “sustainable transportation” 

tends to be the favored term in North America (Berger et al., 2014; Holden et al., 

2019). In this thesis, the term sustainable mobility is used throughout, though it is 

treated as equivalent to Sustainable Transportation, as both address the same set of 

environmental and transport-related concerns and potential solutions. 

In their conceptual review, Holden et al. (2020) identified three essential 

strategies for achieving sustainable mobility: efficiency, alteration, and reduction. 

These strategies provide a foundational guide for structuring transport systems aligned 

with SM and answer the question of “what” should be done. The efficiency strategy 

emphasizes the use of innovative technologies (e.g., electric vehicles) to reduce 

resource consumption. The alteration strategy advocates for people to use alternative 

modes of transportation rather than private car use. These alternative modes are 

essentially different forms of public transportation and shared mobility systems. The 

reduction strategy, on the other hand, aims to lower overall motorized travel demand 

through compact urban planning or by influencing travel behaviors of individuals. 

These strategies are not mutually exclusive. Instead, they are complementary and 

collectively crucial for the implementation of a successful sustainable mobility agenda. 

Holden et al. (2020) further identified three key actors responsible for implementing 

these strategies: public actors such as politicians and bureaucrats, civic actors 

representing people, and private actors including firms. The intersection of these 

actors with the three strategies produces 9 specific SM narratives, each describing how 

an agent can advance SM through a given strategy. Of particular relevance to the 
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present dissertation is the narrative emerging from the alteration strategy and the civic 

actor: the responsible traveler, whose everyday mobility choices and behavioral 

conduct within SM systems are central to achieving the alteration agenda (Holden et 

al., 2020). 

The coordinated involvement of each agent across all three strategies is 

considered essential for achieving SM in practice. Beyond these specific actor-strategy 

intersections, Holden et al. (2020) distilled the broader SM agenda into three grand 

narratives that capture the main directions of sustainable transportation: 

Electromobility, Low-mobility Societies, and Collective Transport 2. Electromobility 

is a narrative that focuses on advancing sustainability by substituting fossil fuel 

vehicles with electric vehicles that use electricity as their primary energy source. The 

grand narrative of Low-mobility societies critically reconsiders contemporary modes 

of living by advocating reforms in urban planning and transportation infrastructure. 

Central to these reforms is the objective of limiting urban vehicular activity and long-

distance travel performed by people. Finally, the grand narrative of Collective 

Transport 2.0 emphasizes a transition from private car ownership to shared car or 

vehicle usage through either the use of traditional public transport systems or different 

kinds of shared mobility systems. Given the regulatory limitations of directly 

restricting car ownership, the narrative suggests promoting the use of shared vehicles, 

whether owned by individuals or service providers, as a viable alternative. Collective 

Transport 2.0 includes different forms of shared mobility, such as peer-to-peer car 

sharing, ridesharing, and ridepooling (Santos, 2018). Not only do they include shared 

mobility schemes for the use of cars, but they also offer the sharing of micromobility 

vehicles such as bicycles, electric scooters (e-scooters), and electric bicycles (Nikitas, 

2018). The introduction of micromobility vehicles with carsharing is especially critical 

for SM, as the prominent use of micromobility is documented in the literature as a 

potential contributor to SM in cities (Abduljabbar et al., 2021; McQueen et al., 2021). 

In terms of achieving SM, each of these narratives is critical in its own right. 

The relative agents, strategies, and policy instruments of these narratives might overlap 

during their implementation. However, all of them should be implemented and adopted 

simultaneously for transportation to be referred to as sustainable (Holden et al., 2020). 

For example, the encouragement to use shared e-scooters combines all three grand 
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narratives’ features. Although the devices themselves are purely run by electricity and 

not fossil fuels (i.e., Electromobility), their sharing among people discourages 

ownership (i.e., Collective Transport 2.0). Finally, as e-scooters are not suited for long-

distance travel but rather convenient for short travel, they also indirectly support the 

essential principles of the grand narrative of Low-Mobility Societies (Wang et al., 

2023). Thus, micromobility, and e-scooters in particular, emerges as a mode of 

transport that embodies the core principles of SM. However, realizing this potential is 

not merely a matter of adoption. Both Banister (2008) and Holden et al. (2020) embed 

safety as a dimension of SM equal to environmental sustainability. As the following 

sections will argue, understanding how e-scooters are used in traffic, and by whom, is 

as critical to the SM agenda as understanding why people choose them in the first 

place. For the responsible traveler, the specific traffic-related behaviors that follow the 

adoption of a sustainable mode are as consequential as the choice itself, if not more. 

Sustainable mobility is also a stated priority in Turkish national policy. Under 

the Twelfth Development Plan, the core objective for urban transport is the creation of 

cost-effective, clean, energy-efficient, and broadly accessible systems with strong 

intermodal connectivity (Strateji ve Bütçe Başkanlığı [SBB], 2023, Art. 874). The Plan 

further specifies that demand-side urban transport policy will promote sustainable, 

low-emission public transport and micromobility solutions in place of individual car 

use, with the aim of reducing congestion, accidents, and air pollution (SBB, 2023, Art. 

885). Shared and micromobility solutions sit directly within this agenda. As modes 

whose use is rising in urban transport, they bear on the Plan's logistics and transport, 

environmental protection, and urban infrastructure goals at once. The everyday and 

safety problems their users encounter, and their contribution to sustainability, are 

therefore questions of national policy as much as of the present research. 

1.2.1.1 Shared Mobility and Micromobility 

As a potential contributor to SM, shared mobility is an alternative to 

conventional public transportation that provides short-term access to a variety of 

vehicles for road users (Shaheen et al., 2015). When conceptualizing shared mobility, 

it is essential to distinguish it from traditional public-transportation systems. Public 

transportation typically encompasses vehicles operated by government bodies, 
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municipalities, or private operators (e.g., buses, subways, trains, and trams) that 

operate on fixed routes and schedules, offering collective travel through shared use of 

space. While public transport plays a vital role in promoting SM, its structural 

limitations in terms of route rigidity, travel time, and user convenience often lead 

individuals to prefer private vehicles (Goodwin, 1993). In response to these 

challenges, shared mobility has been introduced as a flexible alternative to private car 

ownership. 

Unlike public transportation, shared mobility enables individuals to either 

share a ride in a vehicle heading in a desired direction or temporarily rent vehicles, 

such as cars, bicycles, or scooters, for personal use, after which the vehicle becomes 

available for subsequent users. This mobility model aims to provide users with 

mobility solutions that may reduce their reliance on private car ownership (Vega-

Gonzalo et al., 2024). Moreover, evidence suggests that shared mobility, particularly 

car-sharing systems, contributes to environmental sustainability by decreasing the total 

vehicle miles traveled and carbon emissions (Clewlow, 2016). Importantly, shared 

mobility is an umbrella concept encompassing a diverse range of mobility services 

(Machado et al., 2018). Shared mobility is typically categorized into two primary 

modalities: carsharing and shared micromobility.  

Shared micromobility involves the sharing of lightweight vehicles, primarily 

for shorter trips within urban areas (Jaber et al., 2023). The International Transport 

Forum (ITF, 2020) defined micromobility as the use of micro-vehicles weighing less 

than 350 kg that reach a maximum speed of 45 km/h. By this definition, common 

micromobility vehicles include bicycles, electric bicycles (e-bikes), e-cargo bicycles, 

and electric scooters (e-scooters). Although less popular, monowheels, e-skates, and 

Segways are also considered part of the micromobility family (Dozza et al., 2023). 

Bicycles have been used for a long time, and the electrification of bicycles and other 

micromobility vehicles is becoming increasingly prevalent. Thus, electrified 

micromobility devices have become a means of shared mobility (Zhang et al., 2023). 

Between 2005 and 2019, the number of bike-sharing programs increased from 17 to 

2900 worldwide (Galatoulas et al., 2020). Among shared micromobility options, 

electric scooter sharing has emerged as the fastest growing and most debated, 

warranting closer examination. 
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1.2.1.2 E-scooters and their Relation to Sustainable Mobility 

Standing electric scooters are a distinct member of the micromobility vehicle 

family, characterized by a handlebar, deck, and wheels, and capable of reaching speeds 

of approximately 25 km/h without relying solely on human power. Since their 

commercial introduction as a shared mobility service in 2017, their adoption has grown 

at a remarkable pace, spreading across over 200 cities worldwide within a decade 

(Kazemzadeh & Sprei, 2024). Perceived as a practical solution for short urban trips, e-

scooters have rapidly become one of the most visible and contested forms of urban 

micromobility (Javadinasr et al., 2025). This rapid growth makes understanding not 

only why people adopt e-scooters, but how they use them, an increasingly urgent 

research priority.  

E-Scooter usage among people has been identified as a potential facilitator of 

a road user’s multimodality, meaning that users of shared e-scooters can easily access 

multiple modes of transport (e.g., public transport or other shared mobility schemes) 

(Owoade et al., 2024). Their environmental performance, however, is more mixed: a 

Turkish study incorporating comparative assessments of shared transport systems 

ranked shared e-scooter schemes below other shared modes, such as electric buses and 

bike-sharing, on environmental sustainability criteria (Öztaş Karlı, 2025). While the 

literature points out that the production phase and relatively short life cycle of e-

scooters are considered disadvantages in terms of environmental pollution, they are 

nevertheless perceived as an “ally” to achieve sustainable urban transportation (Vestri, 

2021). Empirical evidence from Severengiz et al. (2020) supports the potential 

contributions of e-scooters to sustainability. Their life-cycle analysis of e-scooters 

showed that considering all the elements of sustainability (CO2 emissions, 

manufacturing costs, parking space demand, etc.), they perform better than internal 

combustion vehicles. Moreover, technological improvements regarding the lifetime of 

e-scooters would balance their negative effects on environmental pollution during their 

production. Specifically, a 9.5 months increase in the lifetime of an e-scooter would 

have substantial benefits in terms of sustainability (Moreau et al., 2020). Regarding 

the relationship between sustainability and e-scooters, another study by Hosseinzadeh 

et al. (2021) investigated 500,000 trips of e-scooters between 2018-2020 in Kentucky, 

United States. Their findings suggest that e-scooter usage frequency increases in urban 
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areas with high sustainability scores (i.e., adequate infrastructure and easy access to 

public transport). This result shows that people prefer using e-scooters in urban regions 

that are already sustainable in various ways. While this finding does not establish a 

causal relationship, it suggests a meaningful alignment between e-scooter adoption 

and sustainable urban environments. 

As discussed previously, SM does not solely consist of protecting the 

environment or conserving resources; it also encompasses the safety of road users. 

Within the broader sustainable mobility literature, safety has received comparatively 

less systematic attention than environmental sustainability. This imbalance is 

particularly visible in the e-scooter context where e-scooters face specific safety issues 

related to factors such as design (Ma et al., 2021), urban infrastructure (Anke et al., 

2023), and rider behavior (Sexton et al., 2023). Epidemiological evidence consistently 

links e-scooter use to an increase in traumatic brain injuries, concussions, and upper-

limb injuries in urban areas (Currans et al., 2022; Singh et al., 2022). Critically, these 

injury patterns are not solely due to infrastructure or vehicle design. Human factors, 

including behaviors like helmet non-use and intoxicated riding, emerge as consistent 

contributors across multiple review studies (Sexton et al., 2023; Singh et al., 2022). 

This points to an important insight: while infrastructure and vehicle design influence 

the risky environment, human factors represent a critical and comparatively 

underexplored dimension of e-scooter safety.  

Addressing this critical gap in the human factor requires moving beyond injury 

statistics toward a systematic examination of the behavioral patterns that characterize 

how e-scooters are actually used. An e-scooter can be ridden safely or dangerously, 

parked considerately or obstructively, and used with regard for other road users or 

without it. A potentially sustainable mode that is used unsustainably will most likely 

reverse its positive effects and contribute to an unsustainable traffic environment. How 

the mode is used, and not only whether it is chosen, is therefore among the critical 

factors that realize or undermine its contribution to SM. For this reason the behaviors 

of e-scooter users should be investigated, defined, and conceptualized under both the 

safety and the sustainability dimensions that SM brings. This conceptualization holds 

the potential to study the human factor in SM in the context of e-scooters, particularly 

if it is grounded in the actual users of e-scooters.  
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1.2.2 Theoretical Foundation and Background of E-Scooter User Behaviors  

Across both traffic and industrial safety research, the human factor has been 

consistently identified as a primary contributor to unsafe incidents and accidents, and 

it therefore forms the core of the theoretical foundation for these behaviors. More 

specifically, the human factor encompasses the psychological characteristics, 

behavioral tendencies, and individual differences that influence how people act within 

risky environments (Dewar & Olson, 2007; Reason, 1990). Over the years, much of 

the research on the human factor in traffic has been built upon one foundational 

framework: Reason et al’s (1990) taxonomy of driver behaviors 

Developed initially for car drivers, Driver Behavior Questionnaire (DBQ) 

identifies errors, violations, and slips and lapses as the main dimensions of driver 

behaviors (Reason et al., 1990). The framework has been developed further over the 

years, and the behavioral dimension of positive behaviors has also been added (Özkan 

& Lajunen, 2005). Subsequently, the taxonomy originally created for drivers has been 

adapted to different vehicle users, specifically for motorcyclists (Elliott et al., 2007) 

and cyclists (Useche et al., 2018). 

Although Reason et al.'s (1990) taxonomy can provide a solid foundation for 

the behaviors of e-scooter users, as it has for cyclists, a direct adaptation would be 

problematic given the specific characteristics of e-scooter use. First, the regulations 

governing e-scooters are ambiguous or limited compared to those for other vehicles 

(Sareen et al., 2021; Szemere et al., 2024). This makes it difficult to classify which 

behaviors constitute violations and which are legitimate. Second, the errors, slips, and 

lapses that e-scooter users commit are influenced by the traffic environment they 

operate in (Chen et al., 2025). Identifying them requires in-depth research into the 

specific problems users face and their interactions with the traffic environment and 

other road users. Third, the positive behaviors of e-scooter users remain 

underdeveloped in the literature. Recent instruments have begun to incorporate 

positive or prosocial dimensions (Baby et al., 2024; Kim et al., 2024; Lee et al., 2025), 

but these have not been established through systematic qualitative inquiry into the 

behaviors of actual users. Thus, studying them requires dedicated groundwork. 

Beyond these issues of adaptation, a broader limitation remains. The DBQ 

tradition was developed to characterize within-task behaviors, that is, how safely or 
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unsafely a person operates the vehicle within the traffic system. It captures this set of 

behaviors well, and the safety-relevant behaviors of e-scooter users fall within its 

reach. The behavioral contribution of an e-scooter user to SM, however, is not confined 

to the riding task alone. It extends to how the rider engages with the mode and the 

wider transport system, including the orientation toward replacing car trips, connecting 

to public transport, and supporting shared mobility. For a behavioral measure specific 

to e-scooters to be coherent, a full account of e-scooter user behavior must represent 

this entire range, from safety-relevant and positive riding conduct to the sustainability-

oriented use of the mode. No single existing framework spans it. For this reason, e-

scooter user behavior is best investigated through a comprehensive and empirically 

grounded instrument, one that draws on the strengths of Reason et al.'s (1990) 

taxonomy and extends beyond the boundaries of the driving task for which it was 

designed. 

1.2.2.1 E-Scooter User Behaviors and Associated Risks 

Empirical research on e-scooter user behavior has mainly concentrated on the 

most urgent aspect of e-scooter use, the Risky Behaviors & Violations that lead to 

dangerous outcomes. It has paid far less attention to the wider range of behaviors 

through which riders support or undermine SM. As a result, e-scooter behavior has 

been documented in detail at one end of the behavioral range and left underexamined 

at the others. 

An early study by Bai et al. (2015) identified stopping beyond the stop line, 

riding in motorized lanes, and riding against traffic as the main risky behaviors of two-

wheeled vehicle users. Furthermore, e-scooter users were found to be more likely to 

take risks compared to bicycle and e-bike riders. Arellano and Fang (2019) later 

investigated distracted riding among e-scooter users and identified headphones as the 

primary distractor rather than cellphones. Gioldasis et al. (2021) examined the risky 

behaviors of e-scooter users based on common risky driver behaviors, including 

distracted riding, riding under the influence, and failure to take safety precautions. 

Their findings indicated that young male riders were more likely to engage in risky 

behaviors and that longer trips were associated with greater risk-taking. 
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Law-adherence and violation tendencies of e-scooter users represent another 

issue covered in the literature. Useche et al. (2022) elaborated on this through their 

systematic review, finding that individuals consistently engage in more risky behaviors 

where regulations and enforcement are limited. Siebert et al. (2021) observed e-scooter 

users across three locations in Berlin, Germany, recording behaviors including helmet 

usage, dual riding, and infrastructure choice. Their findings were striking: more than 

a quarter of riders used incorrect infrastructure such as pavements, more than 1 in 10 

rode against the traffic flow, and none of the observed riders wore helmets. These 

behaviors — riding in the wrong direction, helmet non-use, pavement riding, and 

intoxicated riding — have been documented across multiple studies (Brunner et al., 

2022; Burt & Ahmed, 2023; Gioldasis et al., 2021; Sievert et al., 2023). Regarding 

parking, Brown et al. (2020) and James et al. (2019) found that the majority of e-

scooters were not obstructing pedestrian pathways, contrary to expectations. Most 

recently, Nayar et al. (2025) identified that e-scooter users who swerve quickly to avert 

collisions face a 142.5% higher collision risk, while dual riding increases collision risk 

by 67.43%, and a general acceptance of rule-breaking is associated with a 123% 

greater collision risk. Collectively, these findings suggest that e-scooter use requires 

not only regulatory intervention but a deeper understanding of the behavioral 

tendencies driving these risks. 

Read together, this work establishes that e-scooter use carries documented and 

measurable risk, and that this risk has been studied closely. It also reveals the limits of 

that focus. The literature says little about the Safe & Positive Behaviors of careful 

riders, and almost nothing about the sustainability-oriented use of the mode, treating 

safe use as little more than the absence of harm. The findings of Brown et al. (2020) 

and James et al. (2019) are a partial exception, showing that prosocial behaviors, such 

as parking an e-scooter without obstructing other road users, can be observed directly.  

A behavioral framework specific to e-scooter users must therefore extend 

beyond risky behaviors and simultaneously cover safe, positive, and sustainability-

oriented behaviors as well. Whether an e-scooter user takes risks or rides safely is not 

solely a matter of compliance with regulations. These behaviors are expressions of the 

individual's broader psychological state, which is directed by values, specific 

dispositions, and personality. Among them, sustainable dispositions are particularly 
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relevant, since e-scooters themselves are recognized as components of sustainable 

mobility systems (Abduljabbar et al., 2021). The SM literature has approached 

individual sustainability mainly by asking why people choose sustainable modes, 

drawing largely on their attitudes and values toward those modes. Less attention has 

been paid to whether a person's broader sustainability orientation carries into how a 

sustainable mode is actually used. If sustainable dispositions are expressed across 

domains, they may surface in the traffic environment as well, effecting how individuals 

use e-scooters. Examining that possibility requires first understanding what 

sustainable behavior is at the individual level. 

1.3 Sustainable Behaviors  

Unlike attitudes or intentions toward sustainability, sustainable behaviors 

represent the enacted expression of an individual's broader orientation. This makes 

sustainable behaviors a particularly appropriate perspective for examining how general 

dispositions manifest in specific traffic behaviors. Understanding what sustainable 

behaviors are at the individual level is therefore a necessary first step toward 

examining how they manifest in the traffic context. What does it mean for an 

individual to behave sustainably? And if such dispositions are present, do they actually 

relate to the way individuals use e-scooters? 

Corral-Verdugo et al. (2010), first defined sustainable behaviors as actions that 

aim to preserve the social-physical resources of Earth. By this definition, sustainable 

behaviors are not limited to preserving nature (i.e., pro-ecological behaviors) but also 

include behaviors that protect the social environment (e.g., altruistic behaviors) as 

well. Sustainable behaviors are deemed as purposeful, effective and anticipatory, 

meaning that they are problem solving behaviors that address present issues while 

considering the needs of future generations (Tapia-Fonllem et al., 2013). In this line, 

it is argued in the literature that sustainable behaviors mainly consist of pro-ecological,  

frugal, altruistic, and equitable behaviors (Corral-Verdugo et al., 2015, 2021; Kumari 

& Bhalla, 2021; Tapia-Fonllem et al., 2013). Pro-ecological behaviors are the actions 

of individuals that are aimed at preserving natural resources and the nature itself. 

Frugal behaviors refer to decreased consumption and actions that ensure a minimalistic 

lifestyle (Corral-Verdugo et al., 2015, 2021). They also refer to the behaviors that 
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preserve the balance between human well-being and natural resources (Tapia-Fonllem 

et al., 2013). Altruistic behaviors are associated with maximising benefits of others 

with almost no intention to gain personal interest. Finally, equitable behaviors are the 

efforts of individuals that aim to create a social environment where the resources are 

accessible to all people. While pro-ecological and frugal behaviors address the nature 

protection aspect of sustainability, equitable and altruistic behaviors focus on the 

protection of the social structure and individuals. Each of these behaviors favors the 

protection of the natural and social environment to an extent, and they are argued to 

collectively constitute the sustainable behaviors of individuals (Tapia-Fonllem et al., 

2013). 

The actions of individuals that are deemed as sustainable in the literature are 

not limited to the pro-ecological and pro-social set of behaviors. Following the initial 

formulation of the sustainable behavior framework, Corral-Verdugo et al. (2021) 

expanded the definition by integrating behaviors that are related to self-preservation 

and care. The authors argue that sustainable behaviors begin with caring for oneself 

and “nobody can give what is not possessed”, meaning that individuals must first care 

for themselves before they can act pro-socially and pro-environmentally (Corral-

Verdugo et al., 2021). The framework positions self-care not as a self-indulgent act 

but as the prerequisite for any outwardly directed sustainable behavior. 

 

With the inclusion of the Self-care dimension, Corral-Verdugo et al. (2021) 

proposed and tested a tri-dimensional model of sustainable behavior through 

confirmatory factor analysis and structural equation modeling. Their findings provided 

empirical support for the notion that sustainable behaviors of individuals can be 

conceptualized as a higher-order construct composed of three core dimensions: Self-

care, Caring for Others, and Caring for the Environment. In this structure, Self-care 

emerges as a distinct first-order factor, while Caring for Others functions as a second-

order factor encompassing the subdimensions of Altruism and Equity. Similarly, 

Caring for the Environment is modeled as a second-order factor, composed of the 

subdimensions Frugality and Pro-ecological Behaviors. These three dimensions 

collectively define the scope of sustainable behaviors at the individual level. Table 1 

presents each behavioral dimension within the tri-dimensional construct alongside its 
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conceptual definition, providing a structured overview before examining how these 

behaviors manifest in everyday life. 

Table 1. Sustainable Behaviors of Individuals, their Conceptual Definition and the 

Higher Order Dimension They Belong to in Tri-dimensional Construct 

Higher Order 
Dimension 

Sustainable 
Behavior 

 Conceptual Definition 

Self-care Self-care 

Behaviors focused on caring for oneself, 
emphasizing personal well-being first. This 
includes actions like regular physical activity, 
meditation, being attentive to own health etc. 

Caring for 

Others 

Altruism 
Actions aimed at maximizing others' benefits with 
little to no intention of gaining personal interest, 
such as helping others in need. 

Equity 
Efforts to create a social environment where 
resources are accessible to all, promoting fairness 
and indiscriminate behavior toward others. 

Caring for the 

Environment 

Frugality 

Behaviors that involve decreased consumption 
and a minimalistic lifestyle, preserving the 
balance between human well-being and natural 
resources. 

Pro-ecological 
Behaviors 

Actions aimed at preserving natural resources and 
the environment, such as separating recyclable 
waste. 

Source: Corral-Verdugo et al. (2021) 

Altogether, sustainable behaviors of individuals could be linked to a broad 

range of behaviors that are especially observable within daily routines. Whether it is 

regular physical activity (i.e., self-care), separating recyclable waste (i.e., pro-

ecological behavior), paying attention to electric consumption in the household (i.e., 

frugality), helping others in need (i.e., altruism) or treating others fairly and without 

discrimination (i.e., equity), these examples illustrate how these sustainable behaviors 

manifest across various domains of daily life and equally manifest in specific 

behavioral domains such as traffic and transportation. 

The manifestation of sustainable behaviors in different domains is supported 

by studies that focus on behavioral spillover effect. This psychological phenomenon, 

rooted in individuals' motivation to maintain coherence between their values, self-

concept, and behavioral conduct, posits that engagement in sustainable behaviors in 
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one life domain increases the likelihood of similar behaviors in others (Thøgersen & 

Ölander, 2003; Truelove et al., 2014). For instance, individuals who adopt energy-

saving habits at home are more likely to engage in recycling, make environmentally 

conscious purchasing decisions, and choose sustainable transportation modes 

(Thøgersen & Ölander, 2003). In other words, sustainable dispositions do not remain 

limited to a single context. They tend to extend across the diverse settings of daily life, 

potentially including the traffic environment, the domain of central interest to the 

present study. Additionally, the extent of this spillover varies across individuals, 

depending on factors such as value salience and identity consistency (Truelove et al., 

2014). Such variation may also stem from other characteristics of the individual. 

While the Tri-dimensional Sustainable Behaviors construct has not been 

directly examined in relation to traffic behaviors, indirect support in the existing 

literature can be derived from the spillover perspective. A study by Ünal et al., (2018) 

showed that biospheric values, which could be linked with pro-ecological behaviors, 

are influential in shaping ecological driving behavior of participants. In other words, 

drivers who value the importance of preserving nature are more likely to pay attention 

to their speed and fuel consumption. Similarly, individuals who consistently engage in 

pro-environmental behaviors in daily life may carry these tendencies into their 

micromobility use. For instance, they can use e-scooters more sustainably by carefully 

parking them to avoid obstructing public spaces or minimizing unnecessary battery 

consumption during rides. In terms of Self-care and its associated behaviors, the 

literature on traffic and transportation is scarce. On the other hand, research on 

adolescents has positioned the development of self-care as a protective mechanism 

against risky behavior (Lichner et al., 2021; Petriková et al., 2020). Theoretically, 

individuals who prioritize self-care may exhibit greater safety awareness. Specifically, 

safety behaviors like avoiding risky behaviors, adhering to rules, and taking 

precautions can reflect the same underlying orientation of preserving one's own well-

being. Finally, altruistic behaviors have also been examined in the traffic context. For 

instance, Yu et al., (2023) found that altruistic tendencies were associated with 

yielding behavior and prosocial driving, suggesting that individuals who prioritize 

others' well-being in daily life may exhibit similar orientations while navigating traffic.  
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All in all, the existing literature indicates that sustainable behaviors could be 

linked with various types of behavior, including those that occur within traffic 

contexts. Nevertheless, these connections are unlikely to manifest uniformly across 

individuals, as human behavior is inherently influenced by a range of individual 

differences. Most of these differences are psychological in essence and understanding 

them is vital to fully capturing the human factor in sustainable mobility. Therefore, 

before elaborating on the potential influence of sustainable behaviors on E-Scooter 

User Behaviors specifically, the individual differences associated with sustainable 

behaviors will be examined. 

1.3.1 Sustainable Behaviors in Relation to E-Scooter User Behaviors: The 

Context of Traffic 

These dispositions manifest in identifiable ways within the traffic environment. 

For instance, eco-driving aimed at consuming less fuel is a sustainable behavior related 

to frugality and pro-environmental behavior (Ünal et al., 2018). The same applies to 

pro-environmental behaviors. Preferring electric vehicles, cycling, or walking is a key 

promoter of reduced CO2 emissions and fossil fuel consumption. Alongside frugality 

and pro-environmental behaviors, altruism and equity also play a significant role in 

SM schemes regarding the social and collective aspects of transportation. Since the 

functioning of the traffic environment requires mutual understanding, SM relies 

heavily on the altruistic behaviors of individuals. Altruistic behaviors are especially 

relevant in critical traffic situations such as yielding to emergency vehicles, giving way 

to vulnerable road users, or assisting others involved in accidents. A traffic 

environment where road users demonstrate prosocial conduct and treat all users 

equitably should be a core characteristic of SM. Yet prosocial conduct in traffic has 

received comparatively limited attention as a dimension of the human factor in SM, 

with existing research focusing primarily on safety outcomes and pro-environmental 

modal choice. A more complete account of the human factor in SM would extend this 

scope to include the altruistic and equitable behaviors that sustain shared urban spaces 

as an equally integral dimension alongside environmental and safety concerns. Finally, 

as sustainable behavior researchers argue, one cannot genuinely care for others or the 

environment without first caring for oneself (Corral-Verdugo et al., 2021). Therefore, 
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a disposition of self-care represents perhaps the most foundational sustainable 

behavior within the traffic context. More specifically, individuals who maintain a 

disposition of self-care are more likely to avoid risky behaviors, observe traffic rules, 

and take active precautions to prevent accidents. Ultimately, a sustainable mobility 

environment is unthinkable without ensuring both safety and pro-ecological solutions, 

and the human factor is extensively documented as a crucial determinant of traffic 

safety outcomes (Dewar & Olson, 2007). 

Although the relationship between general sustainable behaviors and specific 

traffic behaviors seems crucial, this link has been largely overlooked in the literature. 

Instead, research has predominantly conceptualized “sustainable behaviors in traffic” 

not as a set of actions during travel, but as a singular act: the choice of a sustainable 

transportation mode. This focus on modal choice, while important, neglects the 

question of how these modes are used in practice. In doing so, it reduces SM behavior 

to the act of choosing bicycles, walking, or public transportation, rather than 

examining what happens once that choice is made. 

All in all, the literature indicates that sustainable behaviors can extend into 

behaviors within traffic, including e-scooter use. However, this extension may not 

apply uniformly across individuals, as sustainable behaviors and E-Scooter User 

Behaviors themselves are bound to individual differences just like other psychological 

characteristics. People differ in how their general dispositions carry into any specific 

domain, and that difference is itself might be largely due to stable individual 

differences. The question is therefore not only whether sustainable behavior reaches 

e-scooter use, but for whom it does so at which conditions. Answering it requires 

examining the individual differences that condition this translation, among which 

stable dispositional characteristics such as personality traits are likely to be especially 

relevant 

1.4 Individual Differences and Personality in the Context of Sustainable 

Behaviors 

Individual differences in sustainable behavior have been studied across several 

levels, from demographic factors such as age and gender, to psychological constructs 

such as attitudes, values, and norms, and finally to the stable personality traits that 



 19 

introduced above (Akbar et al., 2020; Fabio & Croce, 2024; Luchs & Mooradian, 

2012; Marcus & Roy, 2019; Pappas et al., 2015; Pappas & Pappas, 2015). These 

sources differ in how proximal they are to behavior and in how stable they are over 

time. The tri-dimensional sustainable behaviors construct offers a theoretically 

grounded and empirically validated lens for integrating findings across this literature 

(Corral-Verdugo et al., 2021). Identifying the individual differences that influence 

sustainable behavior is a prerequisite for the present question, since the same 

difference is what can determine whether a sustainable behavior reaches e-scooter use. 

1.4.1 Demographic Antecedents of Sustainable Behaviors 

The relationship between age and sustainable behaviors has yielded mixed 

results, generally regarded as inconsistent across studies (Wiernik et al., 2013), likely 

due to variations in how specific sustainable behaviors are operationalized. Two 

comprehensive meta-analyses found that age is not related to environmental concern 

or values, but is positively related to pro-environmental behaviors as well as to 

resource conservation and frugality (Wiernik et al., 2013; Wiernik et al., 2016; Wilska 

et al., 2023). Additionally, older individuals tend to be more altruistic and generous 

compared to younger people (Brandtstädter et al., 2010; Xiao et al., 2021). Although 

these associations are statistically significant, their magnitude is typically modest, 

suggesting that age functions more as a correlate than a direct determinant of 

sustainable behaviors. 

Similar to age, gender shows mixed results in its relation to sustainable 

behaviors. The general understanding is that women possess greater knowledge and 

concern over environmental issues (Goyal & Grewal, 2017), and studies do show 

certain differences between men and women across sustainable behavior dimensions 

(Bloodhart & Swim, 2020; Luchs & Mooradian, 2012; Parente et al., 2021). For 

instance, women tend to be more frugal in terms of green consumption and are more 

likely to take environmental concerns into account when making transportation 

choices (Parente et al., 2021; Vicente-Molina et al., 2018). In the case of altruism, 

however, the distinction between genders is less clear (Boschini et al., 2018; Brañas-

Garza et al., 2018). In terms of self-care, women appear to engage in self-care 

behaviors more consistently than men, particularly regarding physical activity 
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(Ainsworth et al., 1993; Mei et al., 2019). Overall, while gender differences in 

sustainable behaviors exist, they are inconsistent across dimensions and contexts. 

Education level is another demographic variable that may be determinant for 

the sustainable behaviors of individuals. Higher education is consistently associated 

with greater sustainable consumption, pro-environmental behaviors, and altruistic 

tendencies (Chirilli et al., 2022; Jaderná & Volfová, 2022; Suárez-Perales et al., 2021; 

Xiao et al., 2021). It is argued that higher education fosters not only a greater 

understanding of complex environmental issues but also develops higher-order 

cognitive skills, such as future-oriented thinking, which may be crucial for 

appreciating the long-term consequences of unsustainable actions. Additionally, 

higher education attainment is associated with greater engagement in self-care 

behaviors such as routine health check-ups, reduced smoking, and healthier dietary 

choices (Alguwaihes & Shah, 2009). Overall, the literature indicates that higher 

educational attainment is positively related to the emergence of sustainable behaviors 

across multiple dimensions. 

In summary, while demographic variables like age, gender, and education show 

some association with sustainable behaviors, the relationships are often inconsistent, 

weak, or context dependent. These variables act more as proxies or correlates rather 

than direct predictive mechanisms. They describe “who” might be more sustainable 

but do not explain the underlying psychological reasons “why”. This limitation 

necessitates a shift towards more stable psychological constructs. To better explain the 

individual differences related to sustainable behaviors, psychological constructs such 

as attitudes, values and beliefs of individuals should be investigated. These constructs 

ultimately point toward more stable dispositional characteristics such as personality 

traits as a more promising avenue for understanding why individuals differ in their 

sustainable behaviors. 

1.4.2 Psychological Antecedents of Sustainable Behaviors 

Among the psychological constructs associated with sustainable behaviors, 

attitudes and values occupy a particularly important theoretical position. They 

represent the proximal mechanisms through which more stable, distal characteristics 

such as personality traits ultimately influence behavior. Behaviors are almost 
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inseparable from the attitudes of an individual, and sustainable behaviors are no 

exception. Attitudes can be defined as the set of emotions or beliefs towards a 

particular object or concept. In the sustainability literature, such attitudes have been 

well-documented as potential determinants of sustainable behaviors, spanning 

domains including environmental concern, sustainable consumption, and prosocial 

orientations (Fabio & Croce, 2024; Kirby & Zwickle, 2021; Leiserowitz, 2006; Salas-

Zapata et al., 2018). Attitudes play a pivotal role in sustainability research, as 

numerous studies confirm a positive correlation between pro-sustainability attitudes 

and corresponding behaviors. 

Moving to a deeper level of psychological abstraction, values and norms are 

considered even more fundamental than attitudes in shaping sustainable behaviors. 

Values are abstract cognitive representations of individuals' desired end-states or 

goals, and are discussed as determinants of attitudes in general (Homer & Kahle, 1988; 

Schwartz, 1992). Within the sustainability literature, the value-belief-norm theory 

(VBN) has been widely utilized to examine how values influence sustainable 

behaviors across domains such as purchasing, mobility, energy use, and recycling 

(Onel, 2024; Whitley et al., 2018). Findings consistently indicate that biospheric and 

altruistic values are positively associated with sustainable behaviors, whereas egoistic 

values show the opposite pattern. The VBN model provides a useful framework for 

understanding the causal chain leading from values to behavior. However, it raises a 

further question: what explains the variation in individuals’ core values in the first 

place? This suggests the need to explore even more fundamental and stable individual 

differences that act as antecedents to this entire chain. 

The literature therefore positions values as a first-order determinant of 

sustainable behaviors, shaping personal norms and, through them, behavior. However, 

what accounts for the variation in values is a more distal and stable source, and 

personality is one such source (McCrae et al., 2001). Among these, it is the one best 

suited to the present question. A factor that explains why a sustainable disposition 

reaches e-scooter use differently across individuals must already be part of the person 

before they use an e-scooter, must hold across different situations, and must be stable 

over time. Personality meets these conditions where attitudes and transient states do 

not, and the personality literature confirms that traits influence the expression of values 
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and of prosocial and pro-environmental conduct across domains (Dargan & Schermer, 

2022; Soutter et al., 2020). 

1.4.3 Personality Traits as Determinants of Sustainable Behaviors 

Among the psychological determinants of human behavior, personality stands 

out as a foundational construct, defined as the characteristic pattern of thoughts, 

feelings, and behaviors that individuals consistently exhibit across situations 

(American Psychological Association [APA], 2019). It offers a framework for 

understanding the stable, cross-situational consistencies in how individuals think, feel, 

and act, making it a critical variable in the study of sustainable behaviors. Reflecting 

this, a substantial body of research has investigated how personality traits influence 

individuals' tendency to behave sustainably. 

Research that investigated personality traits has predominantly employed Big 

Five Personality Traits Theory, Big-Two Personality Traits Theory and HEXACO 

Model for Personality Traits (Awais et al., 2020; Shahin et al., 2024; Soutter et al., 

2020). The Big Five Personality theory posits that there are five major personality 

traits that all individuals possess to an extent. These personality traits are labeled as 

Extraversion, Agreeableness, Conscientiousness, Openness to Experience and 

Neuroticism. The six-factor HEXACO model extends this by adding the “honesty-

humility” dimension (Ashton & Lee, 2007). While the Big Five and HEXACO models 

focus on identifying the fundamental trait dimensions, the “Big Two” meta-trait model 

offers a higher-order framework by clustering these traits into two broad domains: 

Stability (i.e., reflecting the need to maintain control and order) and Plasticity 

(reflecting the need to explore and engage with novelty). This hierarchical approach 

provides different levels of analysis for understanding personality's influence (Feist, 

2019). While plasticity consists of the dimensions of Extraversion and Openness, 

stability includes the factors of neuroticism, Agreeableness and Conscientiousness. 

The existing literature on sustainable behaviors of individuals has examined these 

three models of personality to examine their influence on pro-ecological behaviors, 

frugality, altruism, equity, and self-care (Balducci, 2023; Furnham et al., 2016; 

Mendoza-Catalán et al., 2022; Shahin et al., 2024; Soutter et al., 2020). 
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Each of these dimensions captures a distinct aspect of individual personality. 

Extraversion is an individual’s level of assertiveness and activity within social 

environments. Individuals with high Extraversion are generally more talkative and 

they are more energized and engaged within social settings compared to their 

introverted counterparts. The trait of agreeableness is associated with being 

cooperative, modest, and considerate of others. Conscientiousness reflects a tendency 

toward being orderly and valuing discipline. These individuals live their lives 

according to organized plans and they tend to be punctual and goal directed. Openness 

to experience is related to being imaginative, sensitive and having an open mind. These 

individuals cherish novel information and stimuli, and they are more receptive to 

changes than their conservative counterparts. The last dimension of the original big 

five personality model, neuroticism, refers to the emotional stability of an individual. 

People who score low on neuroticism tend to stay calm and regulate their emotions 

successfully under emotionally challenging situations. Beyond the original big five 

dimensions, the HEXACO model adds the dimension of honesty/humility, which is 

characterized as being sincere, humble and fair-minded. In adaptations of the Big Five 

for Turkish culture, an additional dimension of negative valence has been identified, 

characterized by socially undesirable self-perceptions and low self-esteem overall 

(Gençöz & Öncül, 2012). 

As discussed previously, the association between sustainable behaviors and 

personality traits is well-documented in the literature. For example, Poškus and 

Žukauskienė (2017) investigated the pro-environmental behaviors through recycling 

behaviors of adolescents and found that there is a positive relationship between 

recycling behaviors and trait of agreeableness. Soutter et al., (2020) found empirical 

support for this through a meta-analysis of 38 studies. The results of the meta-analysis 

revealed openness and honesty-humility to be the strongest correlates of pro-

environmental attitudes and behaviors. Openness has also been found to show a 

positive relationship with environment-beneficial behaviors more broadly (Marcus & 

Roy, 2019). Conscientiousness is specifically linked to ecologically correct 

purchasing, resource saving, and recycling (Ribeiro et al., 2016), while agreeableness 

and openness are more broadly associated with sustainable consumer behavior (Luchs 

& Mooradian, 2012). Moreover, the traits of openness and conscientiousness are found 
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to be linked with self-care behaviors among adults with type 2 diabetes mellitus, which 

is argued to be a type of sustainable behavior (Mendoza-Catalán et al., 2022). Finally, 

the behaviors that are associated with altruism and equity are found to be positively 

associated with agreeableness, conscientiousness and honesty-humility personality 

traits in general (Dargan & Schermer, 2022).  

The theoretical rationale for these associations varies across traits. Openness is 

thought to facilitate awareness of the consequences of one's actions, making open 

individuals more likely to recognize and respond to sustainability-related concerns. 

Agreeableness and honesty-humility, by contrast, are linked to empathy and 

compassion, which may incline individuals toward prosocial and altruistic conduct 

both in daily life and in traffic. Conscientiousness, with its emphasis on discipline and 

order, provides the motivational foundation for behaviors that require sustained effort 

and habitual commitment, such as frugality. Regarding the remaining traits, 

neuroticism may interfere with the consistent expression of sustainable behaviors, as 

emotional instability could disrupt the manifestation of sustainable behaviors into 

action, particularly in demanding traffic situations. Similarly, negative valence, 

characterized mainly by low self esteem and perceptions of low self-efficacy, may 

undermine prosocial and altruistic behaviors in traffic contexts that demands a certain 

level of assertiveness. Extraversion presents a more complex picture, as it has been 

associated with both risk-taking and positive social engagement in the literature, 

suggesting its moderating role may depend on the specific behavioral dimension under 

examination. 

Collectively, the individual differences reviewed in this section indicate that 

each person brings a distinct psychological profile to their sustainable behaviors. This 

profile is influenced by demographic characteristics, attitudinal orientations, and most 

critically for the present study, stable personality traits. These differences do not 

disappear when individuals engage with the traffic environment. Rather, they are likely 

to influence how general sustainable behaviors translate into specific behavioral 

patterns during e-scooter use. Understanding this translation, and the role of 

personality in moderating it, is one of the central theoretical concerns of the present 

study. 
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1.4.4 Personality Traits and E-Scooter User Behaviors 

While general sustainable behaviors provide a broad framework for 

understanding e-scooter user actions, behavior is also influenced by individual 

differences. Just like sustainable behaviors and transportation choices, e-scooter 

behaviors are expected to be influenced by these individual differences. For example, 

the literature has identified young male individuals as a primary group responsible for 

risky e-scooter behaviors, a finding parallel to numerous studies investigating risky 

driving behaviors (Gioldasis et al., 2021; Mannocci et al., 2019). Beyond 

demographics, attitudes and values toward SM choices have also been studied 

(Angelaki et al., 2020; Hamidi & Zhao, 2020; Manca et al., 2020), yet the role of 

personality traits has received comparatively limited attention.  

The personality literature on e-scooter users specifically remains scarce, with 

most studies investigating e-scooter preferences rather than the actual behaviors of 

users. Neverheless, personality traits have been examined extensively within the 

driving behavior literature. Just as the driving behavior literature informed the 

theoretical framework for E-Scooter User Behaviors, it can similarly guide the 

identification of relevant personality traits that play a role in e-scooter behaviors. 

The systematic review and meta-analysis of Akbari et al. (2019) found that risky 

driving of individuals was negatively related to Agreeableness (r = -.27) but positively 

related to Neuroticism (r = .16). No association between Conscientiousness and 

Extraversion was found. A similar finding was also reported by Iancu et al.'s (2016) 

meta-analysis that investigated the relationship between aggressive driving and 

personality. Their results suggested that aggressive driving was negatively related to 

Agreeableness (r = -.26) and positively related to Neuroticism (r = .26). On the other 

hand, a study on the relationship between positive driving behaviors and personality 

by Shen et al. (2018) suggested that Positive Driver Behaviors were negatively related 

to Neuroticism (r = −.38) and positively related to Extraversion (r = .26), Openness (r 

= .35), Agreeableness (r = .55), and Conscientiousness (r = .41). 

The personality and individual differences literature on driving behavior 

suggests that neuroticism and agreeableness are two main personality traits related to 

both aberrant and positive driver behaviors. Despite e-scooters being essentially a 

different kind of vehicle requiring distinct skills and interactions, the risky, aberrant, 
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safe, and positive behaviors that e-scooter users might express are similar to those 

exhibited by drivers. For example, agreeable e-scooter users could be expected to 

adhere to traffic rules and avoid creating inconveniences for other road users, such as 

refraining from pavement riding or unnecessary swerving. Conversely, individuals 

high in neuroticism may be more prone to risky and aberrant e-scooter behaviors. As 

established, the behavioral spillover effect suggests that sustainable dispositions 

extend across life domains, including traffic. The extent of this spillover, however, 

varies across individuals (Truelove et al., 2014).  

This variation is the point at which personality may become decisive in the 

investigated relationship between sustainable behaviors and E-Scooter User 

Behaviors. Personality playing this conditioning role in the traffic domain is also 

reported in several instances of traffic and transportation psychology literature. Budak 

and Özkan (2025) found that conscientiousness and neuroticism moderated the 

relationship between individual values and pedestrian behaviors. In a similar vein, 

Öngören et al. (2026) showed that Agreeableness and Conscientiousness conditioned 

the link between locus of control and pedestrian behaviors, with the relationship 

emerging at average and high levels of these traits. These findings establish that 

personality can effect the strength and direction of associations between dispositions 

and behaviors among road users. Whether a sustainable behavior carries over into a 

specific domain is therefore not pre-determined. Rather, it depends on stable 

characteristics of the person, and a personality trait is the kind of factor that would 

effect the extend of which a sustainable behavior can actually transfer from daily life 

into the traffic environment.  

On this reasoning, personality traits do not merely relate to sustainable behaviors 

or behaviors within traffic. They may condition the relationship between the two, 

potentially strengthening, attenuating, or even reversing the link between an 

individual's general sustainable disposition and their specific behaviors on an e-

scooter. Examining how personality moderates this relationship is therefore among the 

central questions of the present study. 
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1.5 Aim of the Study and Research Questions 

The preceding literature review points to a disconnect in SM research: while the 

human factor is acknowledged as pivotal, its psychological underpinnings remain 

underexplored, particularly within the rapidly expanding context of e-scooter usage. 

Two interconnected gaps emerge from this review. The first is methodological: while 

recent attempts have been made to measure E-Scooter User Behaviors (Baby et al., 

2024; Kim et al., 2024; Lee et al., 2025), these instruments were not designed to 

capture the full behavioral spectrum relevant to sustainable mobility, particularly the 

sustainability dimension that connects individual e-scooter conduct to broader SM 

goals. The development of a psychometrically sound instrument grounded in empirical 

research with actual e-scooter users is therefore a prerequisite for systematically 

investigating the behavioral patterns that define the safety and sustainability of 

micromobility. The second gap is theoretical, and it follows directly from the first: 

research has predominantly focused on the adoption of sustainable transport modes, 

neglecting the actual behavioral patterns exhibited during their use and the 

psychological factors and individual differences that influence them. Fully addressing 

this theoretical gap requires establishing the direct relationship between general 

sustainable behaviors and specific e-scooter behaviors. It also requires understanding 

the personality traits that determine whether and how this relationship manifests across 

different users. 

1.5.1 Research Aim 1: Developing a Measure for E-Scooter User Behaviors 

While recent attempts have been made to measure E-Scooter User Behaviors 

(Baby et al., 2024; Kim et al., 2024; Lee et al., 2025), these instruments share a 

common limitation: none were designed to capture the full behavioral spectrum 

relevant to sustainable mobility, particularly the sustainability dimension in relation to 

mode choice motivations. Moreover, these existing instruments have not been 

systematically evaluated across broader samples. Finally, none of these instruments 

were developed through systematic qualitative inquiry into the lived experiences of e-

scooter users. 
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The literature on e-scooter usage and SM lacks a behavioral framework 

comparable to the DBQ that can be consistently applied across various micromobility 

studies. This thesis addresses this methodological gap by developing the Electric 

Scooter User Behavior Questionnaire (eSUBQ). Consequently, the first research 

question of the current study is: 

RQ1: What are the underlying dimensions of E-Scooter User Behaviors, and 

how can these behaviors be empirically established and measured? 

1.5.2 Research Aim 2: Investigating the Relationship Between Sustainable 

Behaviors and E-Scooter User Behaviors 

The second aim concerns whether individuals' general sustainable behaviors, 

their everyday tendencies to act with care for themselves, others, and the environment, 

extend into their behaviors as e-scooter users. The study posits that E-Scooter User 

Behaviors can be predicted, in part, by an individual's broader sustainable dispositions, 

on the assumption that such dispositions may spill over across behavioral domains. To 

examine this, the study addresses the following research question: 

RQ2: Is there a significant relationship between the dimensions of Sustainable 

Behaviors and dimensions of E-Scooter User Behaviors? 

1.5.3 Research Aim 3: Investigating the Moderating Role of Personality in 

the Sustainable Behaviors — E-Scooter User Behaviors Relationship 

Investigating the direct relationship between sustainable behaviors and E-

Scooter User Behaviors provides a foundational perspective for understanding the 

human factor in SM. As established earlier, personality sits at the distal and stable end 

of the chain that relates to sustainable behaviors, and the extent to which such 

dispositions transfer across domains varies between individuals (Truelove et al., 2014). 

Thus, this makes personality the individual difference most likely to condition whether 

sustainable behaviors reaches E-Scooter User Behaviors. Thus, the third and final aim 

of this thesis is to examine whether personality traits effect the relationship between 

sustainable behaviors and E-Scooter User Behaviors, and if so, how. Rather than 

assuming uniform effects, this study seeks to answer the following research question: 
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RQ3: Do personality traits moderate the relationship between sustainable 

behaviors and E-Scooter User Behaviors, and if so, which traits are most 

influential? 

The specific theoretical model that current study will investigate is depicted at Figure 

1. 

 

Figure 1. The proposed model for the relationship between sustainable behaviors, e-
scooter rider behaviors and personality 

1.6 Summary of Research Aims and Potential Contribution of the Study 

In conclusion, this dissertation seeks to advance the understanding of the human 

factors in sustainable mobility through a systematic, three-stage investigation. First, 

and most fundamentally, it conceptualizes e-scooter user behavior as a construct in its 

own right and develops a comprehensive, user-grounded instrument to measure it 

across the behavioral range relevant to SM. This conceptualization is the foundation 

on which the rest of the dissertation rests. Second, it tests the direct relationship 

between individuals' tri-dimensional sustainable behaviors and their specific conduct 

in a micromobility context. Finally, it examines the moderating role of personality 

traits in this relationship. 

By moving beyond simple adoption studies to explore the complex behavioral 

dynamics of how sustainable transport modes are actually used, this research offers a 

significant contribution. The findings have the potential to inform targeted educational 

interventions, provide evidence-based recommendations for policymaking, and 

ultimately contribute to the design of urban mobility systems that are not only 

environmentally friendly but also safe and pro-social for all users.  
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CHAPTER 2 
 

 

2 STUDY 1: DEVELOPMENT OF ELECTRIC SCOOTER USER 

BEHAVIOR QUESTIONNAIRE (ESUBQ) 

 

 

2.1  Introduction 

The rapid global proliferation of e-scooters since their introduction in 2017 has 

prompted a parallel increase in academic research aimed at understanding the users of 

this relatively novel micromobility device (Kobayashi et al., 2019). The traffic and 

transportation literature has a well-established tradition of research for driver, 

motorcyclist, and cyclist behaviors, developed over decades of research given their 

long-standing presence in the traffic environment. As e-scooters have rapidly spread 

across urban areas, academic interest in understanding their users has grown 

correspondingly. 

The early studies of e-scooters investigated the injury patterns of e-scooter users 

by analysing hospital case reports (Singh et al., 2022). These studies stand as the early 

examples of academic responses to the rapid spread of these micromobility devices. 

Simultaneously, other researchers specifically focused on the user profile of shared e-

scooters. For example, a study by Laa and Leth (2020) utilized self-report and field 

observation data to investigate the user demographics and the travel patterns and trips 

for which Austrian users adopted e-scooters. Another study by Christoforou et al. 

(2021) investigated the user profiles of e-scooter users in Paris via self-report data and 

identified e-scooter users’ ownership of micromobility devices, their age, gender 

distribution, motivation to use e-scooters, and their mobility preferences in general. In 

addition, specific case studies (Dias et al., 2023) and qualitative methods (Field & Jon, 

2021) were also used to investigate the general use patterns and demographic 
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characteristics of e-scooter users. Collectively, these early studies established a 

foundational understanding of who e-scooter users are and what patterns characterize 

their usage but left the question of how they behave in traffic largely unaddressed. 

 As the number of e-scooter users has increased over the years, they have started 

to emerge as a relatively novel vulnerable road user group (Ergin & Azık Özkan, 2024; 

Yılmaz, 2026). This novelty is also recognized in national road-safety policy, which 

anticipates a marked rise in vulnerable road users as modes such as scooters and 

mopeds are increasingly preferred (Emniyet Genel Müdürlüğü Trafik Başkanlığı, 

2021). The relative novelty of e-scooters within the existing traffic environment, 

combined with their physical vulnerability, presents safety challenges across urban 

areas worldwide. Consequently, recent research has begun to shift its focus from 

demographic profiles to user behaviors. While some studies focus on the general 

behavior of e-scooter users (e.g., Baby et al., 2024; Siebert et al., 2021), others have 

specifically focused on risky behaviors (e.g., Brunner et al., 2022; Kim et al., 2024). 

Furthermore, a number of studies have investigated E-Scooter User Behaviors 

alongside cyclist behaviors rather than as a dedicated focus (Haworth et al., 2021; 

Trefzger et al., 2021; Younes et al., 2023), which limits the extent to which their 

findings can be attributed specifically to e-scooter use.  

 Among these studies that utilized self-report measurement, only a few of them 

used a specific measurement tool designed to assess E-Scooter User Behaviors 

comprehensively. For example, a mixed-design study by Kim et al. (2024) partly 

assessed e-scooter user behavior with self-report, specifically by adapting cyclist 

behavior questionnaire (CBQ, Useche et al., 2018) and bicycle rider behavior 

questionnaire (BRBQ, Hezaveh et al., 2018). In their study design, Kim et al. (2024) 

also collected field observation data and took the qualitative approach by conducting 

interviews with e-scooter users. Their exploratory factor analysis yielded a four-factor 

solution comprising errors, violations, defensive behaviors, and proactive safety 

behaviors. However, the interviews and field observations were not used to inform the 

development of the questionnaire. While Kim et al.'s (2024) mixed-method design 

offers valuable insights into risky e-scooter behaviors, its deliberate focus on risk and 

the absence of integration between its qualitative component and questionnaire 
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development represent a limitation. As a result, the instrument was neither designed 

nor equipped to capture the full behavioral spectrum relevant to SM. 

In a similar vein, another study by Baby et al. (2024) focused on developing an 

e-scooter rider behavior questionnaire (ERBQ) among Korean riders. This study was 

thorough in adapting taxonomies from existing driver behavior literature, specifically 

Reason et al's (1990) taxonomy of driver behaviors, comprising errors, violations, and 

slips and lapses. In addition, the authors included and adapted 3 items from the Driver 

Behavior Questionnaire (DBQ, Reason et al., 1990), 28 items from the CBQ (Useche 

et al., 2018), 5 items from the BRBQ (Hezaveh et al., 2018), 5 items from the 

Motorcyclist Rider Behavior Questionnaire (MRBQ, Elliott et al., 2007), and one item 

from the e-bike rider behavior questionnaire (A-TRIBE, Rodon & Ragot-Court, 2019), 

alongside 3 items developed by the research team. The development followed a 

rigorous two-phase, five-step process that included expert validation and a pilot study 

prior to the main data collection. Moreover, Baby et al. (2024) designed the survey to 

also include positive rider behavior as an additional construct, based on previous 

studies on driving behavior that emphasized positive behaviors as a distinct factor 

(Özkan & Lajunen, 2005). Based on the existing literature on driver behavior, 

motorcyclist rider behavior, and cyclist behavior, the authors predicted the ERBQ to 

have six dimensions: control errors, slips and lapses, traffic violations, positive 

behavior, negative behavior, and prohibited actions. The results of exploratory and 

confirmatory factor analysis provided acceptable fit, and the Cronbach's α of each 

factor was above .70, indicating good internal consistency. 

The factors theorized by Baby et al. (2024) could be referred to as a mixture of 

behaviors drawn from each type of vehicle user assessed in the literature previously. 

Adding the items developed by the authors themselves, the resulting assessment tool 

presented an in-depth understanding of e-scooter rider behaviors. However, it could 

be argued that the questionnaire specified errors and risky behaviors of e-scooter users 

to a great extent. This specification may have resulted in missing other types of 

behaviors that could be prevalent among e-scooter users. For example, the positive 

behaviors that e-scooter riders may engage in while in traffic were assessed with only 

3 items in Baby et al.'s (2024) study, which refer mostly to proactive safety behaviors 

rather than kind and prosocial behaviors of users. These limitations are not unique to 
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Baby et al.'s instrument, as the existing literature on e-scooter behavior measurement 

has yet to produce a tool that extends beyond safe and risky behavioral dimensions.  

A third dedicated measurement attempt is found in Lee et al. (2025). This study 

developed and validated an e-scooter rider behavior questionnaire (eSRBQ) with 445 

participants, adapting items from the CBQ through expert review and validating the 

structure through confirmatory factor analysis. Their final 19-item model revealed 

three distinct factors — violations, errors, and positive behaviors — yielding good fit 

indices (CFI = .941, RMSEA = .077) and acceptable internal consistency across all 

factors. While the confirmatory validation approach represents a methodological 

contribution to the assessment of E-Scooter User Behaviors, the eSRBQ shares the 

same theoretical and methodological limitations as Baby et al. (2024) and Kim et al. 

(2024). It was not developed through systematic qualitative inquiry into actual e-

scooter user experiences, and it does not capture the sustainability dimension of e-

scooter use. This behavioral domain is critical for understanding the human factor in 

SM and represents a gap that none of the existing instruments have addressed.  

The limitations of existing instruments can also be empirical. Instruments 

developed through the adaptation of existing questionnaires are necessarily 

constrained by the behavioral categories those questionnaires were designed to 

capture. They cannot reveal what they were never designed to look for. In-depth 

inquiry with actual e-scooter users reveals behavioral patterns that fall entirely outside 

the frameworks of existing instruments. For instance, existing instruments provide no 

means of capturing prosocial safe behaviors that have no equivalent in driver or cyclist 

behavior frameworks.  

Similarly, the sustainability behaviors that riders express as riding choices 

represent a distinct behavioral dimension that no adaptation-based approach could 

anticipate. These examples illustrate why a ground-up approach that is based in the 

actual experiences of e-scooter users is empirically necessary. While the safe and 

unsafe behaviors of e-scooter users are vital to identify, the Sustainability Behaviors 

of these users are equally important. As discussed in previous sections, e-scooters have 

the potential to contribute sustainable mobility. Their contribution to SM still depends 

on the behaviors of users, especially behaviors that aim to increase the sustainability 

of transportation modes. As such, the Sustainability Behaviors of e-scooter users 
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should also be considered in behavioral measurement research. This dimension has not 

been addressed by any existing micromobility measurement instrument, to the best of 

the author's knowledge. 

In conclusion, the research on e-scooter user behavior still holds certain gaps, 

especially in terms of identifying specific user behaviors that can contribute positively 

to sustainable mobility research. To address these gaps, the first study of this 

dissertation aims to develop a comprehensive questionnaire that encompasses a broad 

range of E-Scooter User Behaviors. Critically, and extending beyond existing 

instruments, this new measurement tool will be developed based on in-depth interview 

sessions with e-scooter users themselves, in addition to a review of existing 

questionnaires. This ground-up approach will provide a coherent methodological 

foundation, ensuring the development of a comprehensive assessment tool that is not 

only theoretically grounded but also encompasses the lived experiences of e-scooter 

users.  

2.2 Method 

2.2.1 Participants 

The study involved in-depth interviews with 10 regular e-scooter users (7 male, 

3 female), ranging in age from 22 to 33 (M = 29.10, SD = 3.84), residing in major 

Turkish metropolitan areas (Ankara, İstanbul, and İzmir). All interviews were 

conducted in Turkish. The participants, all of whom held a valid driver's license and 

were employed in the private sector, represented a range of e-scooter usage 

frequencies, from several times a month to daily use. Detailed demographic, licensing, 

and e-scooter usage characteristics for each participant are presented in Table 2. 

Most participants reported riding at a speed between 15 and 20 kilometers per 

hour. One participant declared riding at over 20 kilometers per hour, while another 

reported riding at between 0 and 10 kilometers per hour. While most participants used 

e-scooters for 5 to 15 minutes per trip, three reported typical usage durations of 15 to 

30 minutes. The longest single e-scooter trip reported by participants varied between 

20 and 50 minutes. 

Regarding accident history, three participants reported having had no active 

accidents, while the remaining seven reported at least one. Notably, one participant 
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reported between 5 and 10 active accidents. The pattern differed for passive accidents, 

where three participants reported having been involved in a passive accident at least 

once, while seven reported none. Finally, only one participant reported receiving a 

ticket for a speed violation, issued by the firm providing the shared e-scooter service. 

2.2.2 Procedure 

Ethical consent for the study was granted by Middle East Technical 

University's Human Subjects Ethics Committee (see Appendix A for ethical approval 

of study 1). Semi-structured interviews were conducted with participants recruited 

through convenience sampling. The predetermined inclusion criteria were being 16 

years of age or older and having used e-scooters on a regular basis prior to 

participation. This criterion ensured that participants had accumulated sufficient 

experience to speak meaningfully about their E-Scooter User Behaviors and to recall 

specific incidents relevant to identifying behavioral patterns. Recruitment and 

interviewing continued until data saturation was reached, that is, until additional 

interviews no longer yielded new behavioral content relevant to the item generation 

process. Saturation was judged to have been reached by the tenth interview, and data 

collection was concluded with N = 10 participants. 

nterviews were planned to last approximately 50 minutes (actual M = 5.60 

minutes, SD = 15.43). Participants in Ankara were interviewed face to face; others 

were interviewed via Google Meet. Before each interview, participants were briefed 

on the study's aim and gave verbal consent (Appendix B). Face-to-face participants 

were told their voice would be recorded; online participants were told the full meeting 

would be recorded. Participants were asked to speak freely, revisit topics as needed, 

and recall specific events from their e-scooter use. Demographic information was 

collected via a Google Forms survey shared after consent, and the interview began 

once this form was completed. 



 

 

 
 
 

Table 2. Demographic, Licensing, and E-Scooter Usage Characteristics of Participants 

 

Participants Özüm Pınar Umut Emin Bartu Berhan Badem Samet Ulvi Gamze 

Age 33 28 30 22 29 32 25 27 35 30 

Gender Female Female Male Male Male Male Male Male Male Female 

Place of 
Residence Ankara İstanbul Ankara İstanbul İstanbul İstanbul İstanbul İstanbul İzmir Ankara 

Driving 
Licence Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Licence 
Ownership 
(Years) 

8 9 12 4 11 14 6 2 17 5 

Education 
Level Graduate Bachelors Bachelors Bachelors Bachelors Bachelors Bachelors Bachelors Graduate Graduate 

Working 
Status 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Private 
Sector 

Employee 

Usage 
Frequency 

Several 
Times in a 

Month 

Several 
Times in a 

Month 

3-4 Times in 
a Week 

3-4 Times 
in a Week 

Almost 
Everyday Everyday Almost 

Everyday 
3-4 Times in 

a Week 

Several 
Times in a 

Month 

Almost 
Everyday 

Usage Place Side Streets Side Streets Main Streets Main 
Streets Side Streets Main Streets Side Streets Side Streets Main 

Streets 
Side 

Streets 
Transportati
on Use 
Besides E-
scooters 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Public 
Transport 

Bicycle/Mo
torcycle/M

oped 
Private Car 

Usage Speed 0-10 km/h 15-20 km/h 15-20 km/h 15-20 km/h 15-20 km/h 20+ km/h 15-20 km/h 15-20 km/h 15-20 km/h 15-20 
km/h 

Knowledge 
on 
Regulation 

No No Yes Yes No No No Yes Yes No 
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Table 2. (Continued) 

 
Usage Time 
(minutes) 0-15 0-15 15 – 30 15 – 30 0-15 15 – 30 0-15 0-15 0-15 0-15 

Longest Trip 
(minutes) 50 50 40 30 15 40 20 40 20 30 

Active 
Accidents 1 3 4 5-10 1 0 0 1 0 3 

Passive 
Accidents 0 1 4 0 0 1 0 0 0 0 

Tickets 0 0 0 0 0 0 0 0 0 1 

Interview 
Duration 
(minutes) 

44 57 46 69 55 33 32 48 81 41 
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2.2.3 Instruments 

The interview consisted of two parts. The first part was the demographic form, 

which was distributed to participants immediately before the interview began. The 

demographic form included questions on age, gender, place of residence, driving 

licence status, number of years possessing a driving licence, education level, working 

status, e-scooter usage frequency, usage location, transportation modes used besides 

e-scooters, usage speed, knowledge of e-scooter regulations in Türkiye, average usage 

time per trip, longest single trip duration, active accident history, passive accident 

history, and tickets received from either enforcement officials or service providers (see 

Appendix C for the sample items in demographic form). 

The second part consisted of 25 e-scooter usage related questions (see 

Appendix D for the full interview guide). These questions were designed to understand 

the purposes, motivations, preferences, perceptions, and behaviors of e-scooter users. 

They covered specific behavioral incidents such as ringing the e-scooter's bell and 

parking, as well as broader themes including safety perceptions during traffic, 

dangerous encounters and accidents, emotional states during use, perceived 

practicality, and recommendations for safer use. The final three questions were based 

on Reason et al.'s (1990) taxonomy of driver behaviors, in which participants were 

given definitions of errors, violations, and positive behaviors and then asked to provide 

examples of each in the context of e-scooter use. For instance, participants were asked: 

'Traffic violations can be defined as the intentional, deliberate or planned negative 

behavior of road users that does not comply with traffic rules and practices. 

Considering this definition, what are the violation behaviors that can be seen during e-

scooter use?' The interview guide was developed by the researcher and refined in 

consultation with the thesis supervisor prior to data collection. The remaining example 

questions are provided in Appendix D. 

2.2.4 Data Preparation and Analysis 

Prior to the content analysis, the voice recordings were transcribed verbatim by 

the primary researcher. Ten transcriptions were performed using the dictation tool of 

Microsoft Word, and each transcription was subsequently edited and organized by 
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listening to the recordings. The transcriptions were compiled into a single document, 

formatted in Aptos style at 12-point font with single line spacing, resulting in 166 

pages of qualitative data that formed the basis for the subsequent content analysis. 

The qualitative data obtained from the interview transcriptions were analyzed 

using directed content analysis (Hsieh & Shannon, 2005). Directed content analysis is 

a hybrid analytical approach that combines deductive and inductive elements. It allows 

existing theoretical frameworks and prior research to inform the initial analytical 

orientation, while permitting new categories and patterns to emerge from the data. This 

approach was selected as particularly appropriate for the present study, given that the 

analysis was informed by Reason et al.'s (1990) taxonomy of driver behaviors and the 

item structures of existing behavioral measurement tools (e.g., DBQ, CBQ, BRBQ) 

without being strictly constrained by them. The transcripts were approached with an 

awareness of these frameworks, but without imposing predetermined categories. 

Instead, the specific behavioral content reported by e-scooter users was allowed to 

guide item generation. 

The analysis was conducted manually using Microsoft Word and Microsoft 

Excel. During the reading of each transcript, behavioral references (i.e., specific 

actions, incidents, and practices reported by participants) were identified and 

highlighted. For each identified behavioral reference, a potential questionnaire item 

was simultaneously formulated and recorded. The specific participant or participants 

whose account informed each item were also noted alongside it, ensuring the 

traceability of each item back to the original interview data. These items were then 

transferred to an Excel spreadsheet and organized according to their thematic content. 

2.2.5 Item Refinement and Content Validity Procedure 

The organized item pool produced through the content analysis was then 

refined for the construction of the scale. Prior to the refinement of the remaining items, 

existing e-scooter and micromobility behavior questionnaires available in the literature 

were reviewed to determine whether any behavioral dimensions or items had been 

overlooked during the content analysis. The criterion for adding items from these 

questionnaires was whether they captured behavioral content that was not already 
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represented in the existing item pool. Items from existing questionnaires that coincided 

with content already reported by participants were not added, as the participant-

derived items were considered sufficient to represent those behavioral domains. 

The remaining items were then subjected to a systematic refinement process. 

Items that were conceptually similar were unified into single items, and items that were 

deemed insufficiently specific or behaviorally ambiguous were excluded. The items 

were then organized into behavioral categories that guided item generation. Four of 

these categories were adapted from the driver behavior taxonomy of Reason and 

colleagues (1990) and its later extension to prosocial behaviors: errors, violations, safe 

behaviors, and positive behaviors. A fifth category, sustainability-oriented behaviors, 

was added because this conduct is central to the e-scooter's place within sustainable 

mobility and has no counterpart in the existing taxonomy. Whether these five 

categories would form distinct empirical dimensions was investigated in the factor 

analysis. This categorization was conducted by the primary researcher and the 

supervisor. Where a category was underrepresented relative to its intended scope, 

additional items were formulated and added. The operational definition of each 

category was documented alongside the categorized items to provide a clear 

conceptual boundary and to facilitate the subsequent expert evaluation. 

To establish the content validity of the theoretically categorized item pool, the 

questionnaire was submitted to three experts in the field of traffic and transportation 

psychology. The experts were presented with the operational definitions of each sub-

dimension and the full item pool, but without any indication of which items had been 

assigned to which dimension by the researcher. Each expert was asked to 

independently match each item to the sub-dimension they considered most 

appropriate. Consensus was determined using a majority rule criterion, whereby an 

item was retained in a given dimension if at least two of the three experts assigned it 

to that dimension. Items that failed to reach majority consensus were revised to 

eliminate ambiguities in their wording before being reassigned. The level of agreement 

was quantified using percentage agreement as the inter-rater reliability metric. This 

was calculated as the number of items reaching majority consensus divided by the total 

number of items in the final scale, expressed as a percentage. 
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2.3 Results 

The results of study 1 are presented in two subsections. The first subsection 

reports the outcomes of the item generation and scale construction process, including 

the content analysis, item refinement, and inter-rater reliability. The second subsection 

presents the behavioral findings derived from the interview transcriptions, organized 

according to the five theoretical sub-dimensions of the eSUBQ, and describes the key 

behavioral patterns that emerged from participants' experiences of e-scooter use. 

2.3.1 Construction of the Scale 

The content analysis of the interview transcriptions yielded an initial pool of 

207 items distributed across 13 behavioral categories: Wayfinding and Road (6 items), 

Violations and Unsafe Behaviors (22 items), Parking Behavior (16 items), Bell and 

Horn Honking (10 items), Helmet and Protective Equipment Use (8 items), Conditions 

for E-scooter Use (9 items), E-Scooter User Behaviors (32 items), Positive Behaviors 

(20 items), Carrying Goods and Luggage (5 items), Errors (37 items), Social 

Interactions (10 items), Safety Behaviors (27 items), and General Situations (5 items). 

Of these 207 items, 104 were subsequently eliminated on the grounds that they were 

either conceptually redundant with other items or more closely related to attitudes than 

to observable behaviors. Figure 2 depicts the flowchart for this elimination process. 

Following the elimination process, the existing e-scooter and micromobility 

behavior questionnaires reviewed in the literature did not yield any additional items, 

as their content coincided with behavioral domains already represented in the 

remaining 103-item pool. The 103 items were then refined further. Items that were 

conceptually similar were unified, and items that were insufficiently specific or 

behaviorally ambiguous were excluded, reducing the pool to 70 items. Following 

theoretical categorization, 9 additional items were formulated by the researcher and 

the supervisor to strengthen one of the theoretical sub-dimensions, bringing the total 

to 79 items. 

Based on their content, the 79 items were organized into five theoretical sub-

dimensions: Safe Behaviors (23 items), Risky Behaviors & Violations (19 items), 

Errors (12 items), Positive Behaviors (10 items), and Sustainability Behaviors (15 
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items). Of the 79 items, 72 reached majority consensus among the three experts, 

yielding an inter-rater reliability of 91.14% (IRR = 72/79). Items that did not reach 

consensus were revised accordingly. The finalized eSUBQ, comprising 79 items 

distributed across five theoretical sub-dimensions, was subsequently made ready for 

data collection (see Appendix E for the sample items of eSUBQ). 

  

Figure 2. Flowchart of the item generation and elimination process. 
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2.3.2 Behavioral Findings of the Interviews 

The narratives of participants encompassed both the behaviors they themselves 

exhibited during riding and the behaviors they observed in other e-scooter users. These 

behavioral accounts were organized around the five theoretical sub-dimensions 

established in the scale development process. Table 3 depicts each sub-dimension, its 

operational definition, and example behaviors. 

Safe behaviors encompassed the greatest number of items in the scale, 

reflecting the richness of participant narratives on this topic. These behaviors aim at 

enhancing the safety of the riding experience by counterbalancing the inherently 

vulnerable nature of e-scooters as a vehicle. Reported behaviors included monitoring 

the environment through shoulder checking and frequent scanning, using safety 

equipment, dismounting to pass through narrow spaces, walking the e-scooter through 

pedestrian crossings or pavements, and using horns or bells to warn oncoming 

pedestrians. Several of these behaviors have no direct equivalent in existing driver or 

cyclist behavior frameworks, which confirms that grounding item generation in actual 

user experience is empirically meaningful. The density of participant narratives on safe 

behaviors, combined with the genuine safety risks associated with e-scooter use, 

accounts for this dimension yielding the largest number of items in the scale. 

Risky behaviors constituted the second largest item pool in the scale. These 

items were derived from participants' accounts of their own risky actions as well as 

unsafe incidents they had witnessed or experienced. Commonly reported risky 

behaviors included tandem riding, using headphones while riding, riding in adverse 

weather conditions, and riding under the influence of alcohol or substances. All these 

behaviors have been documented in the existing micromobility literature. However, 

participants also described risky behaviors more specific to the Turkish urban context, 

such as carrying belongings on the handlebars and crossing streets at points with no 

designated pedestrian crossing. Particularly notable was participants' tendency to 

rationalize certain risky behaviors as context-dependent necessities rather than 

deliberate violations. One participant, for instance, described riding against traffic as 

a perceived safety strategy: “Sometimes, taking the opposite lane feels safer. I 

specifically take the oncoming car towards me so I can see them, because I don't trust 
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them.” This rationalization reflects the limited regulatory environment in which 

Turkish e-scooter users operate. 

Table 3. Theoretical Sub-dimensions of the eSUBQ and Example Behaviors 

Sub-
dimension 

Operational Definition Example Behaviors 

Safe 
Behaviors 

Behaviors that primarily 
aim to protect the rider 
and prevent accidents 
during e-scooter use 

¥! Monitoring the environment 
through shoulder checking 

¥! Dismounting and walking the e-
scooter through pedestrian 
crossings  

¥! Using horn or bell to warn 
pedestrians 

¥! Checking brakes before riding 

Risky 
Behaviors 

Behaviors that impose a 
threat to the safety of the 
rider or other road users 

¥! Tandem riding 
¥! Using headphones while riding 
¥! Riding under the influence of 

alcohol or substances 
¥! Carrying belongings on the 

handlebars 
¥! Riding against traffic flow 

Errors 

Unintentional actions 
during e-scooter use in 
which the rider's actions 
fail to achieve their 
intended goal 

¥! Slipping on wet surfaces 
¥! Failure to adjust speed in time 
¥! Unintentionally colliding with 

parked vehicles 
¥! Losing balance when taking 

bends at speed 

Positive 
Behaviors 

Prosocial behaviors that 
aim to facilitate traffic 
flow and contribute to the 
well-being of other road 
users 

¥! Yielding to pedestrians 
¥! Avoiding obstructing pedestrian 

pathways when parking 
¥! De-escalating tense interactions 

with other road users 

Sustainability 

Behaviors 

Behaviors that aim to 
contribute to the 
environmental and 
practical sustainability of 
urban transportation 
through e-scooter use 

¥! Using e-scooters as a first or last 
mile connection to public 
transportation  

¥! Substituting e-scooter rides for 
private car or taxi trips for short 
distances 

!"#$% Operational definitions and example behaviors were derived from content analysis of 
in-depth interviews with regular e-scooter users conducted in Türkiye. 

The third theoretical sub-dimension captured the errors and unintentional 

mistakes that participants reported making while riding. Participant narratives revealed 
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several errors specific to the physical characteristics of e-scooters. One particularly 

striking narrative described a t-shirt becoming caught on the accelerator of the e-

scooter, an error type with no equivalent in driver or cyclist behavior literature. 

Participants also reported difficulties with maneuvering, particularly when taking 

bends at speed, as well as errors related to balance control and sudden braking. 

Additional behavioral items for this dimension included slipping on wet surfaces, 

which emerged as a frequent cause of accidents. Other errors reported by participants 

included failure to adjust speed in time and unintentionally colliding with parked 

vehicles. Collectively, participant narratives for this dimension revealed the specific 

physical and operational challenges of riding e-scooters that distinguish them from 

other vehicle types. 

Positive behaviors represented a relatively smaller item pool, partly because 

participants found this category more difficult to articulate than the others. These 

behaviors are broadly prosocial in nature. They include actions that facilitate traffic 

flow and contribute to the well-being of other road users rather than primarily serving 

the rider's own safety. Reported behaviors included parking e-scooters in designated 

stations, parking in ways that do not obstruct pedestrian pathways, yielding to 

pedestrians, and de-escalating tense interactions with other road users. It is noteworthy 

that participants frequently struggled to distinguish positive behaviors from safe 

behaviors, often perceiving the same action through both lenses simultaneously. For 

instance, yielding to a pedestrian was described both as a courtesy and as a precaution 

against collision. This conceptual overlap between positive and safe behaviors, as 

reflected in participant narratives, suggests that the boundary between these two 

dimensions may be less clearly defined in practice than the theoretical framework 

anticipates. 

The final sub-dimension captured the sustainability-oriented behaviors and 

motivations that participants expressed in relation to their e-scooter use. Unlike the 

other dimensions, these behaviors emerged primarily from participants' narratives of 

why and how they chose to use e-scooters rather than from descriptions of incidents 

or difficulties. Participants described preferring e-scooters for short trips as a 

deliberate alternative to private vehicle use or taxi rides, and expressed awareness of 

the role their riding choices play in reducing traffic congestion and environmental 
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impact. Items in this dimension reflect both the practical and environmental 

dimensions of sustainable e-scooter use. Example behaviors include first and last mile 

e-scooter use as a complement to public transportation and substituting e-scooter rides 

for private car or taxi trips. Critically, this behavioral dimension has no precedent in 

existing e-scooter measurement instruments, representing the most distinctive 

contribution of the ground-up qualitative approach adopted in this study. 

Collectively, the behavioral narratives provided by participants revealed a 

behavioral landscape that extends beyond what existing e-scooter measurement 

instruments were designed to capture. Across all five dimensions, participants 

described behaviors that are deeply embedded in the specific physical characteristics 

of e-scooters, the regulatory ambiguities and limitations of the Turkish traffic 

environment, and the Sustainability Behaviors that distinguish e-scooter users from 

other road users. These findings suggest that qualitative inquiry with e-scooter users 

can reveal specific behavioral categories that theory-driven adaptation approaches may 

miss. 

2.4 Discussion 

Existing e-scooter behavior measurement instruments have predominantly 

focused on safe and risky behavioral dimensions, leaving other aspects of e-scooter 

user behavior underexplored. Study 1 addressed this gap by grounding item generation 

in the lived experiences of regular e-scooter users, yielding a 79-item questionnaire 

that captures five theoretical behavioral dimensions. Among those dimensions, 

Sustainability Behaviors specific to e-scooters were operationalized for the first time 

as a distinct measurable dimension. 

 One of the central challenges in developing a behavioral measurement tool for 

e-scooter users is the absence of clearly established regulatory boundaries defining 

their conduct in traffic. Unlike drivers or cyclists, whose behaviors can be evaluated 

against years of well-established traffic law and safety norms, e-scooter users operate 

in a regulatory environment that remains ambiguous and inconsistent across, and even 

within, countries (Sareen et al., 2021; Useche et al., 2022). This ambiguity has direct 

consequences for how e-scooter behaviors are conceptualized and categorized, as the 

boundaries between violations, safety adaptations, and context-specific practices are 
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not clearly defined. This ambiguity has direct consequences for how e-scooter 

behaviors are conceptualized and categorized, as the boundaries between violations, 

safety adaptations, and context-specific practices are not clearly defined. Ergin and Öz 

(2026) characterized this condition as Status Entanglement. The concept refers to an 

ongoing ambiguity in which riders must continuously navigate between the roles of 

pedestrian and vehicle operator, without the protections or clear expectations afforded 

by either. Consequently, identifying what e-scooter users actually do in traffic required 

basing the item generation process in the experiences of actual users. 

 The theoretical implications of this approach are observable in the qualitative 

findings of study 1. The specific urban context of Turkish e-scooter use appears to 

have led riders to develop behavioral adaptations that are not entirely captured by 

existing instruments. Behaviors such as monitoring the environment through shoulder 

checking, moving into gaps to yield to approaching cars from behind, and requesting 

right of way through eye contact or head gestures represent context-specific safe 

behaviors that emerged directly from participant narratives. While existing 

instruments have thoroughly documented common behavioral categories such as 

riding under the influence, tandem riding, and riding against traffic, these behavioral 

adaptations remained unaddressed. Beyond extending the behavioral content of 

existing dimensions, the eSUBQ introduces a Sustainability Behaviors dimension that 

has no precedent in e-scooter measurement research. This dimension directly connects 

individual riding behaviors to the broader goals of sustainable mobility, extending the 

measurement scope of e-scooter behavior questionnaires beyond safety outcomes 

alone. 

Several critical remarks of the present study should be acknowledged. First, the 

behavioral categories and items generated through content analysis are based 

exclusively on interviews with e-scooter users from three Turkish metropolitan areas. 

The specific infrastructure conditions, regulatory ambiguities, and cultural norms of 

the Turkish traffic environment inevitably influenced the behavioral narratives that 

participants provided, and certain behavioral categories may not be equally salient 

among e-scooter users in other cultural contexts. Second, the interview sample 

consisted of ten participants with limited demographic variability, which, while 

appropriate for the exploratory and item-generative purposes of this study, limits the 
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breadth of behavioral experiences that could be captured. Behavioral patterns specific 

to certain user groups (e.g., older riders, infrequent users, or users in smaller cities) 

may not be fully represented in the current item pool.  

In conclusion, as a result of the study 1 the Electric Scooter User Behavior 

Questionnaire (eSUBQ) was developed in its theoretical version. This is a novel 

multidimensional instrument grounded in the real-world experiences of regular e-

scooter users. By integrating safety-oriented behavioral dimensions with a 

Sustainability Behaviors dimension within a single instrument, the eSUBQ is the first 

measurement tool designed to address both dimensions of the SM within a single 

instrument. Specifically, it provides a foundation for examining whether safe and 

environmentally responsible e-scooter behaviors are influenced by the same 

individual-level psychological determinants. The psychometric properties and 

empirical factor structure of the eSUBQ are established in the Main Study where it is 

administered alongside measures of sustainable behaviors and personality traits to 

examine the psychological determinants of E-Scooter User Behaviors. 
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CHAPTER 3 
 

 

3 MAIN STUDY: INVESTIGATING THE MODERATING ROLE OF 

PERSONALITY IN THE RELATIONSHIP BETWEEN SUSTAINABLE 

BEHAVIORS AND E-SCOOTER USER BEHAVIORS 

 

 

3.1 Introduction 

Chapter 1 argued that the goal of sustainable mobility is fundamentally bound 

to the human factor and to sustainable behavioral conduct of individuals. Specifically, 

the sustainability of transportation systems is contingent not only on infrastructure and 

policy but on how individuals actually behave within those systems. Building on this 

argument, Chapter 2 developed a comprehensive measure of E-scooter User Behavior, 

grounded in the experiences of actual users. The measure was designed to span the 

behavioral range relevant to SM, from safe and risky riding to the sustainability-

oriented use of the mode. The resulting instrument, the E-scooter User Behavior 

Questionnaire (eSUBQ), established E-scooter User Behavior as a measurable 

construct in its own right. However, testing the factor structure and psychometric 

qualities of the measure and the relationships between its dimensions and the broader 

psychological constructs that may influence them, namely sustainable behavioral 

dispositions and personality traits, remain to be examined. 

Sustainability is frequently discussed at the level of infrastructure, policy, and 

technology (Holden et al., 2020). Yet without sustainable human behaviors, the 

sustainability of any system cannot be achieved. Traffic and transportation provide a 

particularly concrete examination ground for this argument, as the long-term viability 

of SM depends directly on how individuals behave as road users. This chapter 

therefore examines whether sustainable behaviors of individuals predict E-Scooter 
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User Behaviors across the dimensions measured by the eSUBQ. Additionally, it 

examines whether stable personality traits moderate this relationship, recognizing that 

sustainable behaviors do not manifest uniformly across individuals.  

The tri-dimensional sustainable behaviors construct of Corral-Verdugo et al. 

(2021) provides a solid theoretical foundation for testing the potential spillover effect 

of these dispositions on e-scooter conduct. Testing e-scooter users through this 

approach is particularly beneficial for SM research, as this novel vulnerable road user 

group carries potential for both unsafe traffic outcomes and environmental impact on 

the urban environment. Thus, studying the spillover from Caring for Self, Caring for 

the Environment, and Caring for Others to the behavioral dimensions of e-scooter use 

will potentially reveal how fundamental sustainable behaviors are carried across 

different life domains. Specifically, it could be expected that one's care for the self 

would manifest in safety-oriented behavior in the traffic domain. Similarly, an 

individual who holds a pro-environmental orientation would arguably use e-scooters 

in a more sustainable manner. Finally, those who consistently prioritize others' well-

being in daily life may bring this same orientation to traffic, engaging in more positive 

and prosocial riding behaviors. This potential spillover effect through the lens of tri-

dimensional sustainable behaviors may reveal how individual psychological 

dispositions influence the human factor in sustainable mobility. However, whether and 

how strongly these orientations carry over into traffic behavior is unlikely to be 

uniform across individuals. 

 The variability in how individuals express sustainable behaviors across life 

domains points to the importance of examining individual differences in this context. 

Among the individual differences studied, demographics, values, and attitudes have 

gained specific focus in the SM literature. While attitudes and values are meaningful 

predictors of sustainable conduct, they represent relatively proximal influences on 

behavior and are more context-dependent compared to stable dispositional 

characteristics. Personality traits, by contrast, have received widespread attention in 

both the sustainable behaviors and SM literature (Akbar et al., 2020; Luchs & 

Mooradian, 2012), and their cross-situational stability positions them as a particularly 

promising distal predictor of behavioral variability (McCrae & Costa, 1997). Indeed, 

a meta-analytic review of the relationship between personality and sustainable 
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behaviors confirms that trait-level characteristics consistently predict pro-

environmental and prosocial conduct across contexts (Soutter et al., 2020). However, 

the construct has yet to be utilized in examining the link between sustainable behaviors 

and E-sSooter User Behaviors specifically. Therefore, the present study introduces 

personality traits as the primary individual difference variable in explaining why 

sustainable behaviors manifest differently across individuals in the traffic domain. 

With the addition of this variable to the investigation, identifying its most theoretically 

appropriate role in the relationship becomes the next critical question. 

 The present chapter treats E-Scooter User Behaviors as the outcome to be 

explained, and examines two psychological sources of that behavior. The first is the 

individual's general sustainable behaviors. Following the spillover argument 

developed in Chapter 1, these dispositions are expected to carry into the traffic domain 

and influence how people use e-scooters, though a direct relationship alone would 

assume that this potential translation is uniform across individuals. The second source 

is personality. Personality traits are not the origin of e-scooter user behavior, nor of its 

link to sustainable disposition, but a condition under which that link strengthens, 

weakens, or reverses. In traffic and transportation psychology, personality traits have 

been examined as moderators in several instances (Budak & Özkan, 2025; Öngören et 

al., 2026). Öngören et al. (2026), for instance, found that the association between locus 

of control and pedestrian behaviors held among individuals with average and high 

levels of Agreeableness and Conscientiousness but disappeared at low levels of these 

traits. This indicates that both traits acted as moderators on the specific relationship 

examined. Following this logic, the present study examines the moderating role of 

personality over the relationship between sustainable behaviors and E-Scooter User 

Behaviors. This model tests the direct influence of sustainable behaviors on e-scooter 

conduct while simultaneously observing how stable personality traits condition that 

influence.  

Building on this theoretical foundation, the present chapter examines whether 

sustainable behaviors predict E-Scooter User Behaviors (RQ2). Additionally, it 

investigates whether personality traits moderate this relationship, recognizing that 

sustainable dispositions may not manifest uniformly across individuals (RQ3). Based 

on the theoretical framework constructed in Chapter 1, Sustainable Behavior of Caring 



 52 

for Self is expected to be positively related to Safe Behaviors. In line with the 

behavioral spillover effect documented in the previous literature (Thøgersen & 

Ölander, 2003; Truelove et al., 2014), a positive relationship between dimensions of 

Caring for the Environment and Sustainability Behaviors of e-scooter users is also 

expected. Lastly, research on altruism and prosocial behavior indicates that Caring for 

Others can be positively linked to Positive Behaviors of e-scooter users (Yu et al., 

2023). In terms of personality traits, conscientiousness, neuroticism, and negative 

valence are primarily expected to influence the relationship between sustainable 

behaviors and E-Scooter User Behaviors, given their documented associations with 

both sustainable conduct and traffic behavior (Budak & Özkan, 2025; Soutter et al., 

2020). Nevertheless, the present study does not limit its examination to these expected 

relationships, as the novelty of this line of inquiry may yield patterns that extend 

beyond what the existing literature suggests.  

3.2 Method 

3.2.1 Participants 

Data were collected through an online survey administered on two recruitment 

grounds using the same instruments throughout. One portion of the sample was 

recruited through the METU SONA system and through the researcher's personal 

networks via social media, with predetermined inclusion criteria of being 16 years of 

age or older and having used an e-scooter at least once prior to participation. Of these 

participants, approximately 480 were reached through the METU SONA system or 

through SONA-connected individuals, and approximately 153 through personal 

networks. SONA participants were undergraduate students who completed the survey 

in exchange for course credit, while the personally recruited participants included both 

students and working adults from Ankara and the surrounding area.  

The thesis was also supported by a TÜBİTAK 1002-A grant (Project No: 

225K749), through which a further portion of the sample was collected as fieldwork 

across multiple Turkish cities, broadening the sample to include adults from more 

diverse occupational backgrounds. Participation was voluntary, responses were 

anonymous, and informed consent was obtained prior to data collection throughout. 

The raw sample prior to screening was N = 1,083. Following the systematic data 
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quality screening procedure described below, 45 cases were excluded, yielding a final 

analytic sample of N = 1,038. 

An a priori power analysis was conducted using G*Power 3.1 for a linear 

multiple regression testing the R² increment from a single interaction term, specifying 

a small effect size (f² = .02), an alpha level of .05, and statistical power of .80. The 

analysis indicated a minimum of 395 participants, a threshold far exceeded by the 

current sample. 

3.2.2 Procedure 

Ethical consent for study 2 was granted by Middle East Technical University 

(see Appendix F). Data were collected between February 2025 and June 2026 from 

two main sources using the same instruments throughout. The survey was 

administered in Google Forms, and the link was distributed primarily through social 

media and personal networks. Acquaintances of the researcher and participants who 

completed the survey subsequently shared the link with others, contributing to a 

snowball sampling strategy. The questionnaire was also made available through the 

METU SONA Systems platform, through which undergraduate students received 

course credit in exchange for their participation. The further portion of the data was 

gathered by an independent data collection firm through online distribution across 

multiple Turkish cities, which broadened the sample to include older participants and 

a wider range of occupational and educational backgrounds. The questionnaire took 

approximately 20 minutes to complete, and the same informed consent procedure was 

applied throughout. Participants were informed that they could withdraw at any time, 

that their anonymity was secured, and that their data would be used exclusively for 

scientific purposes (see Appendix G for the informed consent form). 

Because the data came from two main sources that differed in demographic 

composition, a preliminary analysis examined whether this difference affected the 

substantive results before the main analyses were conducted, as reported in Section 

3.3. Following data collection, cases with missing data on the primary scale items were 

removed prior to analysis, and incidental missingness on individual demographic and 

usage variables is reported in the relevant tables. Completed surveys were additionally 
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screened for patterns indicative of inattentive responding, including straight-lining, 

near-uniform responding, cyclic patterning, and cross-scale response incoherence, and 

such cases were excluded as detailed in the next section. 

3.2.2.1 Data Screening and Case Exclusion 

Each category of inattentive responding was operationalized as follows. 

Straight-lining was defined as the use of a single response option across all items of a 

given scale. Cases meeting this criterion were excluded regardless of which scale was 

affected. Near-uniform responding was flagged when a participant used only two or 

three unique values across a full scale with an extremely low standard deviation, a 

pattern functionally equivalent to straight-lining. Cyclic patterning was identified 

when responses followed a fixed repeating numerical sequence across an entire scale 

irrespective of item content, confirmed by strongly negative person-total correlations. 

Cross-scale incoherence was assessed through person-total correlations comparing 

each individual's response pattern against the sample mean pattern; cases producing 

negative correlations across multiple scales were treated as substantively invalid. 

Applying these criteria, twenty-eight cases were excluded from the first dataset 

(original N = 633), yielding a retained sample of N = 605. Seventeen participants were 

excluded from the second dataset (original N = 450), yielding a retained sample of N 

= 433. The final dataset consisted of N = 1,038 participants. 

3.2.3 Sample Characteristics  

3.2.3.1 Main Demographics 

A total of 1,038 participants took part in the current study. The sample 

consisted of 557 male (53.76%) and 479 female (46.24%) participants, with 2 

participants identifying themselves as non-binary. Participants ranged in age from 16 

to 58 years (M = 26.59, SD = 8.06), with a median of 23, indicating a positively skewed 

age distribution. In terms of educational attainment, the largest proportion were high 

school graduates (6.02%), followed by those holding an undergraduate degree 

(31.21%), with smaller proportions holding postgraduate degrees (6.07%), middle 

school education (2.60%), or primary school education (0.10%). Regarding 
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employment status, 624 participants were students (6.12%), 254 were private sector 

employees (24.47%), 108 were public sector employees (1.40%), 42 were unemployed 

(4.05%), and 10 were retired (0.96%). The majority of participants held a valid driving 

licence (81.02%); among licence holders, the mean duration of licensure was 6.36 

years (SD = 6.03). In terms of geographic distribution, the largest proportion of 

participants resided in Ankara (n = 507), followed by İstanbul (n = 212), İzmir (n = 

151), Bursa (n = 37), and Antalya (n = 36), with the remaining 95 participants 

distributed across other Turkish provinces, multiple cities, or locations outside 

Türkiye. Detailed demographic characteristics and frequency analysis of basic 

demographic variables are presented in Table 4 and Table 5 respectively. 

Table 4. Descriptive Statistics of Age and Driving Licence Duration 

  N Missing Mean 

Std. 

Deviation Minimum Maximum 

Age 1038 0 26.59 8.06 16 58 
Driving 

Licence 
Duration 841 197 6.36 6.03 0 39 

 

Table 5. Frequency Analysis of Basic Demographic Variables 

Gender N Percent Valid Percent Cumulative Percent 
Male 557 53.66% 53.76% 53.76% 
Female 479 46.15% 46.24% 100% 
Non-binary 2 .19% — — 
Driving Licence Status 
Yes 841 81.02% 81.02% 81.02% 
No 197 18.98% 18.98% 100% 

Education 
High School 623 6.02% 6.02% 6.02% 
Undergraduate 324 31.21% 31.21% 91.23% 
Graduate 63 6.07% 6.07% 97.30% 
Middle School 27 2.60% 2.60% 99.90% 

Primary School 1 .10% .10% 100% 
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Table 5. (Continued)     

Employment Status N Percent Valid Percent Cumulative Percent 

Student 624 6.12% 6.12% 6.12% 
Private Sector 
Employee 254 24.47% 24.47% 84.59% 

Public Sector Employee 108 1.40% 1.40% 94.99% 

Unemployed 42 4.05% 4.05% 99.04% 

Retired 10 .96% .96% 100% 
!"#$%&!"#"$%&'()"*+,-."/012034+506"781"503.01"+10"289/:40."83"4;0"$%&'<"/+14-2-/+346"10/814-35"+"
=-3+1>"2+40581>?"4;0"@"383A=-3+1>"/+14-2-/+346"+10"/1060340."+6"+"28:34"5-B03"4;0"69+,,"20,,"6-C0"+3."
+10" 0D2,:.0." 7189" 4;0" 503.01" /012034+50" =+60)" E81" +,," 84;01" B+1-+=,06%" B+,-." /012034+506" +10"
289/:40."83"4;0"7:,,"6+9/,0%"+6"38"9-66-35".+4+"F010"/106034)"

3.2.3.2 Frequency Analysis of E-scooter Usage Variables 

The descriptive statistics for the continuous usage variables are presented in 

Table 6, and frequency analysis for the e-scooter usage variables of the sample is 

presented in Table 7. The most-used single-trip duration averaged 24 minutes (SD = 

17.28), though this distribution was right-skewed, ranging from under one minute to a 

maximum of 300 minutes. The majority of participants reported using e-scooters 

infrequently, with 33.91% indicating usage once a month or less and 32.37% several 

times a month, followed by 17.63% riding three to four times a week. Only a small 

proportion reported nearly daily (11.08%) or daily use (5.01%). For transportation 

mode besides e-scooters, most participants relied on public transportation (6.87%), 

followed by private car (25.73%), walking (8.25%), and bicycle or motorcycle 

(5.15%). Regarding riding speed, the largest proportion reported riding between 15 

and 20 km/h (37.96%), followed by 10 to 15 km/h (35.26%), with 16.38% reporting 

speeds above 20 km/h and 1.40% below 10 km/h. The majority of participants 

(61.75%) reported having no knowledge of e-scooter regulations in Türkiye. Most 

participants reported typical trip durations of 5 to 15 minutes (55.88%), followed by 

15 to 30 minutes (31.31%). Regarding usage location, participants most commonly 

rode on side streets (34.60%) and in parks, green areas, or coastal paths (33.62%), with 

smaller proportions using main roads (16.62%) or university campuses (15.16%). With 

respect to accident involvement, the majority of participants reported no active 

accidents (82.66%) or passive accidents (95.47%) during e-scooter use; active 
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accidents averaged .58 incidents per participant (SD = 1.28, range 0–20) and passive 

accidents .31 (SD = .83, range 0–7). Tickets or penalties were rare, with 95.57% of 

participants reporting none and the remainder reporting one to three citations. 

Table 6.!Descriptive Statistics of Continuous E-Scooter Usage Variables 

Variable " ! Missing Mean #$ ! Minimum Maximum 

Most-Used 
Single-Trip Time 

(min) 1037 1 24.00 17.28 0 300 
Active Accidents 1038 0 .58 1.28 0 20 
Passive 
Accidents 1038 0 .31 .83 0 7 
Tickets Received 1038 0 .08 .38 0 3 

 

Table 7. Frequency Analysis of E-Scooter Usage Variables 

Variable " ! Percent 
Valid 

Percent 

Cumulative 

Percent 

E-Scooter Usage Frequency 

Once a month or less 352 33.91 33.91 33.91 
Several times a month 336 32.37 32.37 66.28 
3–4 times a week 183 17.63 17.63 83.91 
Nearly every day 115 11.08 11.08 94.99 
Every day 52 5.01 5.01 100 
Travel Mode Preference Besides E-Scooter 

Public transport (bus, tram, subway, etc.) 627 6.4 6.87 6.87 
Private car 265 25.53 25.73 86.6 
Walking 85 8.19 8.25 94.85 
Bicycle/motorcycle/moped 53 5.11 5.15 100 
(missing) 8 .77 — — 
E-Scooter Usage Speed 

0–10 km/h 108 1.40 1.40 1.40 
10–15 km/h 366 35.26 35.26 45.66 
15–20 km/h 394 37.96 37.96 83.62 
20+ km/h 170 16.38 16.38 100 
E-Scooter Regulation Knowledge 

Yes 397 38.25 38.25 38.25 
No 641 61.75 61.75 100 
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Table 7. (Continued) 

Variable "  Percent Valid 

Percent 
Cumulative 

Percent 
E-Scooter Average Trip Duration 
0–5 minutes 82 7.90 7.90 7.90 
5–15 minutes 580 55.88 55.88 63.78 
15–30 minutes 325 31.31 31.31 95.09 
30+ minutes 51 4.91 4.91 100 
E-Scooter Usage Location 

Side streets 356 34.3 34.6 34.6 
Parks, green areas, or coastal paths 346 33.33 33.62 68.22 
Main roads 171 16.47 16.62 84.84 
University campuses 156 15.03 15.16 100 
(missing) 9 0.87 — — 

3.2.4 Instruments 

Data for study 2 were collected through a self-report questionnaire. Each of the 

questionnaires except the eSUBQ has demonstrated adequate psychometric properties 

across multiple studies and cultural contexts (see respective subsections for 

references). The instruments included in the questionnaire package were as follows: 

Demographic Information Form, Sustainable Behavior Scale (SBS), Basic Personality 

Traits Inventory (BPTI), and Electric Scooter User Behavior Questionnaire (eSUBQ). 

3.2.4.1 Demographic Information Form 

First, general demographic information and e-scooter usage characteristics of 

participants were collected (see Appendix H for the sample items of demographic 

form). General demographic questions covered age, gender, city of residence, driving 

licence possession, years of holding a driving licence, education level, and 

employment status. Questions related to E-scooter User Behavior included: usage 

frequency, primary trip purpose, typical usage locations (e.g., main streets, parks, or 

coastal roads), most frequently used transportation mode besides e-scooters, typical 

riding speed, awareness of e-scooter regulations in Türkiye, average duration of a 

single trip, longest single trip duration, number of active accidents experienced while 

riding, number of passive accidents experienced while riding, and number of penalties 

or citations received during e-scooter use. 
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3.2.4.2 Sustainable Behavior Scale 

Sustainable behaviors was measured using the Turkish adaptation of the Tri-

dimensional Sustainable Behaviors Scale (SBS) developed by Corral-Verdugo et al. 

(2021). The scale builds on the earlier four-dimensional framework proposed by 

Tapia-Fonllem et al. (2013), which conceptualized sustainable behaviors across the 

subdimensions of Pro-Ecological Behaviors, Frugality, Altruism, and Equity. Corral-

Verdugo et al. (2021) extended this framework by adding a Self-Care dimension, 

reflecting the argument that sustainable behavior begins with caring for oneself. With 

the inclusion of Self-Care, the construct was reorganized into three higher-order 

dimensions: Self-Care, Caring for Others, and Caring for the Environment. 

The final version of the scale was obtained directly from Dr. Victor Corral-

Verdugo, and a Turkish adaptation was carried out using the double translation 

method. The scale was first translated into Turkish by the primary researcher, and 

subsequently backtranslated into English by an independent expert in psychology. The 

correspondence between the back-translated and original items was evaluated, and the 

adaptation was finalized accordingly. 

The scale consists of 60 items in total. Of these, 43 items measuring the Self-

Care, Altruism, and Pro-Ecological Behaviors subdimensions are rated on a 4-point 

Likert scale ranging from 0 (Never) to 3 (Always), asking participants how frequently 

they engage in each behavior. The remaining 17 items measuring the Equity and 

Frugality subdimensions are rated on a 5-point Likert scale ranging from 0 (Strongly 

Disagree) to 4 (Strongly Agree), asking participants to indicate their level of agreement 

with each statement. Example items include: "I meditate to keep my mind relaxed and 

alert" (Self-Care), "I donate blood regularly" (Altruism), "I treat rich and poor people 

equally" (Equity), "I like to live without luxury" (Frugality), and "I turn off the air 

conditioner when I leave a place" (Pro-Ecological Behaviors). See Appendix I for the 

sample items of the scale. 

The SBS demonstrated good internal consistency in the original study (Corral-

Verdugo et al., 2021), with Cronbach's alpha values ranging from .64 to .94 across 

subscales: Pro-Ecological Behaviors (α = .93), Frugality (α = .64), Altruism (α = .76), 

Equity (α = .78), and Self-Care (α = .94). Reliability coefficients for the current sample 

are reported alongside descriptive statistics in Table 12.  
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3.2.4.3 Basic Personality Traits Inventory 

Personality traits were measured using the Basic Personality Traits Inventory 

developed by Gençöz and Öncül (2012). The inventory was specifically designed for 

Turkish culture through a lexical approach, identifying five personality dimensions 

consistent with the Big Five alongside a sixth dimension of Negative Valence, 

characterized by negative self-evaluations and socially undesirable self-perceptions. 

The inventory consists of 45 items rated on a 5-point Likert scale, on which 

participants indicated how well each presented characteristic describes them (1: Not at 

all appropriate, 5: Very appropriate). Example items include: "Shy" (Extraversion), 

"Meticulous" (Conscientiousness), “Genial" (Agreeableness), "Fixed-minded" 

(Openness), "Irritable" (Neuroticism), and "Greedy" (Negative Valence) (see 

Appendix J for the sample items of the inventory). 

The Basic Personality Traits Inventory demonstrated good internal consistency 

in the original study (Gençöz & Öncül, 2012), with Cronbach's alpha values as follows: 

Extraversion (α = .89), Conscientiousness (α = .85), Agreeableness (α = .85), 

Neuroticism (α = .83), Openness to Experience (α = .80), and Negative Valence (α = 

.71). Reliability coefficients for the current sample are reported alongside descriptive 

statistics in Table 12. 

3.2.4.4 Electric Scooter User Behavior Questionnaire (eSUBQ) 

E-Scooter User Behaviors, the dependent variable of the present study, were 

measured using the E-scooter User Behavior Questionnaire, developed in study 1 of 

this dissertation. The final version of the eSUBQ consists of 79 items. The scale was 

theoretically organized into five dimensions in study 1, and the factor structure 

emerging from the present sample is reported in the Results section. The scale uses a 

6-point Likert scale on which participants indicated how often they perform each 

behavior (0: Never, 1: Rarely, 2: Sometimes, 3: Quite often, 4: Frequently, 5: Always). 

Example items based on the anticipated theoretical structure include: "Turning around 

and checking behind me at shoulder level from time to time while using an e-scooter" 

(Safe Behaviors), "Using an e-scooter with two people at the same time" (Risky 

Behaviors), "Unintentionally hitting a parked vehicle while using an e-scooter" 
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(Errors), "When I experience a dangerous moment with someone while using an e-

scooter, I try to de-escalate the situation" (Positive Behaviors), and "Using an e-scooter 

even if I have the option to reach my destination with my motorized vehicle" 

(Sustainability Behaviors) (see Appendix E for the sample items). The reliability and 

factor structure of the eSUBQ as obtained in the current sample are reported in the 

Results section. 

3.2.5 Data Preperation and Analysis 

Statistical analyses were conducted using R (R Core Team, 2023) and JASP 

(Version 0.95.4. Apple Silicon). Prior to statistical analysis, all raw survey data were 

coded and prepared in R. Descriptive statistics, reliability analyses, the MANCOVA, 

moderation analyses, and Johnson-Neyman interval analyses were conducted in R. 

Bivariate correlations and Exploratory Factor Analysis were conducted in JASP. 

Descriptive statistics and reliability coefficients were computed for all scale 

scores. Bivariate correlations were examined between Sustainable Behavior 

dimensions and eSUBQ dimensions. The factor structure of the eSUBQ was examined 

using Exploratory Factor Analysis in JASP. The suitability of the 79-item pool for 

factor analysis was assessed through the Kaiser-Meyer-Olkin measure and Bartlett's 

test of sphericity. Given that Mardia's test indicated a violation of multivariate 

normality (see section 3.3.1), Principal Axis Factoring was used as the extraction 

method. Promax rotation was applied to allow correlations between the extracted 

factors. The number of factors was determined using parallel analysis. Items with 

factor loadings below .30 and cross-loading items were removed from the scale, 

yielding a four-factor solution (Safe & Positive Behaviors, Risky Behaviors & 

Violations, Sustainability & Compliance Behaviors, and Errors & Mistakes). 

For the Sustainable Behavior Scale, scores were computed at the subdimension 

level. Given the differing response scales across subdimensions, scores were 

standardized prior to computing higher-order dimension scores. Standardized 

subdimension scores were subsequently averaged to form the three higher-order 

dimension scores: Self-Care, Caring for Others, and Caring for the Environment. 
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To examine whether the demographic differences between the two sources 

affected the substantive results, a one-way MANCOVA was conducted in R with 

student status (student vs. non-student, derived from employment status) as the 

grouping factor, the four eSUBQ factor scores as the dependent variable set, and the 

six personality traits (Extraversion, Conscientiousness, Agreeableness, Neuroticism, 

Openness, and Negative Valence) entered as continuous predictors alongside their 

interactions with group membership. Age, gender, driving licence status, e-scooter 

usage frequency, and regulation knowledge were controlled for during the analysis. 

Employment status itself was not included as a covariate, as it defined the grouping 

factor, and active and passive accident history were excluded on the grounds that they 

represent outcomes of riding behavior rather than antecedent rider characteristics. 

Because the design was unbalanced and the predictors were correlated, all effects were 

evaluated using Type III sums of squares. Pillai's trace was adopted as the primary 

multivariate criterion, as it is the most robust to the violations of homogeneity of 

covariance matrices and of error variance observed in the present data (Tabachnick & 

Fidell, 2013). 

Moderation analyses were conducted in R to examine whether personality traits 

moderate the relationship between sustainable behavior dimensions and eSUBQ 

dimensions. A series of linear regression models were estimated, each including a 

Sustainable Behavior dimension as the predictor, a personality trait as the moderator, 

their interaction term, and a set of demographic covariates (age, gender, driving licence 

status, education, usage frequency, employment status, habitual speed, regulation 

knowledge, and maximum trip duration). All continuous variables were standardized 

prior to analysis. Given the large number of interaction terms tested (k = 72), a 

Bonferroni correction was applied across the 72 tests, holding the familywise error rate 

at α = .05. Significant interactions were further probed using Johnson-Neyman interval 

analysis to identify the precise regions of the moderator continuum within which the 

predictor-outcome relationship was statistically significant and were plotted at one 

standard deviation above and below the mean of the moderator to facilitate 

interpretation. 
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To probe whether the moderating role of personality was conditional on rider 

characteristics, an exploratory moderated moderation analysis was conducted in R, in 

which each two-way interaction surviving correction in the primary moderation 

analysis was further crossed with a set of demographic second moderators (age, usage 

frequency, habitual speed, maximum trip duration, and the student/non-student 

contrast). Because this family was large (k = 90) and explatory, both Bonferroni and 

false-discovery-rate corrections were computed, and the analysis is interpreted as 

exploratory throughout. Surviving three-way terms were probed by estimating the 

relevant simple-interaction slope across levels of the second moderator, with standard 

errors derived from the model variance-covariance matrix. 

3.3 Results 

3.3.1 Factor Structure of eSUBQ 

To establish the factor structure of the eSUBQ, an exploratory factor analysis 

was performed with all 79 items. Initially, the adequacy of the data for factor analysis 

was assessed using the Kaiser-Meyer-Olkin (KMO) measure and Bartlett's test of 

sphericity. The results indicated a KMO value of .95 and a significant Bartlett's test (χ² 

= 45963.23, df = 3081, p < .01), confirming that the data were suitable for factor 

analysis. 

Prior to conducting the factor analysis, multivariate normality was evaluated 

using Mardia's test to determine the appropriate extraction method. The results 

indicated significant deviations from normality (Mardia Skewness = 1192.61, p < .01; 

Mardia Kurtosis = 8461.52, p < .01). Given this violation, principal axis factoring was 

used as the extraction method, as it does not assume multivariate normality and focuses 

on shared variance among items Promax rotation was applied to allow for correlations 

between the extracted factors, which were theoretically expected given the conceptual 

overlap between behavioral dimensions (Tabachnick & Fidell, 2013). 

To determine the number of factors to retain, parallel analysis was conducted 

alongside examination of the scree plot and the eigenvalues. Parallel analysis 

compares the eigenvalues obtained from the actual data to those derived from 

randomly generated datasets of the same size, retaining only factors whose actual 

eigenvalues exceed the simulated ones (Hayton et al., 2004; Horn, 1965). Although 
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parallel analysis suggested a seven-factor solution, the additional factors beyond the 

fourth accounted for negligible variance and were not interpretable, and a four-factor 

solution was both more parsimonious and consistent with the theoretical structure 

established in study 1. The scree plot and the eigenvalues instead supported a five-

factor solution, shown in Figure 3 and Table 8, respectively. A five-factor solution was 

therefore extracted for inspection. However, the fifth factor contained no items with 

salient loadings and was uninterpretable. Therefore, it was discarded. In line with the 

theoretical structure of the eSUBQ, the resulting four-factor solution was retained for 

all subsequent analyses. 

 

Table 8.!Factor Characteristics of the Five-Factor Extraction (eSUBQ) 

  

Table 9. Items Eliminated From the eSUBQ 

Deleted items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Item deleted for not loading on any factor!

Item 8  ! ! ! !
Items deleted for cross-loading!

Item 19 .48 .35  −.62 !

Item 22  −.32 .45 .41 !

Item 40 .53 −.34 .34  !

Item 58 .41  .61 −.59  

Item 64  .40   .41 
Item 67   .39  .32 
!"#$% "#$%&'!(&#)*+,-!.!/01!-233'4--4)/!"#$%&'-!5678!9*-:;!<4=#>*&'-!?!@*&(#%*&+-A!B2-%#*+#C*(*%;!?!
D&E3(*#+$4!<4=#>*&'-A!B#F4!?!G&-*%*>4!<4=#>*&'-A!H''&'-!?! I*-%#:4-/! "#$%&'!J!2+*+%4'3'4%#C(4A!+&%!
'4%#*+4)/ 

!"#$%&' ()*+,-"./+ ' 0,&%$"$+1'
2&%3%&$)%,'-"&4'

0,&%$"$+1'
5/6/."$)-+ '

7/6784'
9%"1),*: '

;%$"$+1'
2&%3%&$
)%,'-"&4'

;%$"$+1'
5/6/."

$)-+'
1 13.49 .17 .17 9.45 .12 .12 
2 11.49 .15 .32 9.29 .12 .24 
3 6.41 .08 .4 8.97 .11 .35 
4 3.08 .04 .44 6.31 .08 .43 
5 1.86 .02 .46 2.31 .03 .46 

!"#$% Factors in this table are presented in order of extraction (descending eigenvalue) and 
are numbered according to the labeled factors in Table 11. 
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Factor loadings below .30 were suppressed to facilitate interpretation. One item 

(EKD8) did not load saliently on any factor and was removed. Six further items 

(EKD19, EKD22, EKD40, EKD58, EKD64, and EKD67) exhibited cross-loadings 

with a difference of less than .15 between their two highest loadings and were 

excluded, as such proximity indicates insufficient discriminant validity between 

factors. This process resulted in the removal of 7 items, leaving 72 items across four 

factors. Table 9 presents the eliminated items alongside the reason for their removal.  

The four-factor solution was theoretically coherent and largely consistent with 

the structure established in Study 1. Factor 1 comprised 18 items reflecting deliberate 

or negligent risk-taking behaviors and was labeled Risky Behaviors & Violations. 

Factor 2 comprised 19 items that largely capture environmentally and socially 

motivated e-scooter use and was labeled Sustainability & Compliance Behaviors. This 

factor also included 5 items characterized by conscious rule following and compliance, 

indicating that sustainability orientation and regulatory compliance are experienced by 

riders as a single coherent behavioral domain rather than two separate ones. Factor 3, 

Figure 3. Scree Plot for the Parallel Analysis of the eSUBQ 
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comprising 23 items, captured both safe riding behaviors and prosocial behaviors 

directed toward other road users, and was labeled Safe & Positive Behaviors. The 

empirical merging of these two theoretically distinct dimensions is consistent with the 

qualitative findings of Study 1, where participants frequently described the same 

actions simultaneously as safety precautions and prosocial gestures, suggesting that e-

scooter users do not experience these as separate behavioral domains. Factor 4 

comprised 12 items reflecting unintentional skill-based riding failures and momentary 

lapses and was labeled Errors & Mistakes. The factor loadings for all retained items 

are presented in Table 10. 

Table 10. Items of eSUBQ and Their Factor Loadings  

Item Factor 1  Factor 2  Factor 3  Factor 4  Factor 5  
Item 29 0.77          
Item 34 0.76          
Item 27 0.74          
Item 45 0.74          
Item 35 0.74          
Item 46 0.73          
Item 41 0.72          
Item 30 0.7          
Item 43 0.67          
Item 36 0.67          
Item 39 0.65          
Item 52 0.64          
Item 54 0.62          
Item 51 0.59          
Item 42 0.59          
Item 32 0.58          
Item 37 0.56          
Item 28 0.53        0.37  
Item 74   0.84        
Item 76   0.83        
Item 77   0.79        
Item 68   0.78        
Item 73   0.78        
Item 72   0.77        
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Table 10. (Continued) 

Item Factor 1  Factor 2  Factor 3  Factor 4  Factor 5  
Item 71   0.72        
Item 14   0.66        
Item 3   0.65        
Item 75   0.64        
Item 66   0.6      0.31  
Item 60   0.59        
Item 15   0.53        
Item 70   0.51        
Item 69   0.5        
Item 79   0.5        
Item 62   0.5      -0.3  
Item 65   0.45        
Item 78   0.31        
Item 10     0.76      
Item 61     0.71      
Item 11     0.7      
Item 17     0.68      
Item 4     0.67      
Item 2     0.64      
Item 59     0.62      
Item 57     0.6      
Item 24     0.59      
Item 1     0.59      
Item 9     0.56      
Item 55     0.56      
Item 21     0.53      
Item 6     0.51      
Item 63     0.51      
Item 5     0.5      
Item 16     0.5      
Item 18     0.5      
Item 7     0.49      
Item 12     0.44      
Item 56     0.44      
Item 23     0.37      
Item 72   0.77        
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Table 10. (Continued) 

Item Factor 1  Factor 2  Factor 3  Factor 4  Factor 5  
Item 71   0.72        
Item 14   0.66        
Item 3   0.65        
Item 75   0.64        
Item 66   0.6      0.31  
Item 60   0.59        
Item 15   0.53        
Item 70   0.51        
Item 69   0.5        
Item 79   0.5        
Item 62   0.5      -0.3  
Item 65   0.45        
Item 78   0.31        
Item 10     0.76      
Item 61     0.71      
Item 11     0.7      
Item 17     0.68      
Item 4     0.67      
Item 2     0.64      
Item 59     0.62      
Item 57     0.6      
Item 24     0.59      
Item 1     0.59      
Item 9     0.56      
Item 55     0.56      
Item 21     0.53      
Item 6     0.51      
Item 63     0.51      
Item 5     0.5      
Item 16     0.5      
Item 18     0.5      
Item 7     0.49      
Item 12     0.44      
Item 56     0.44      
Item 23     0.37      
Item 13     0.31      
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Table 10. (Continued) 

Item Factor 1  Factor 2  Factor 3  Factor 4  Factor 5  
Item 47       0.74    
Item 48       0.74    
Item 31       0.71    
Item 26       0.68    
Item 49   0.33    0.67    
Item 53       0.65    
Item 44       0.62    
Item 33       0.61    
Item 38       0.6  0.37  
Item 50       0.57    
Item 25       0.56    
Item 20          0.39     
Reliability  0.94  0.93  0.91  0.92  –  
!"#$%!"#$%&'!(&#)*+,-!.!/01!K4'4!-233'4--4)/!"#$%&'!5!L!M9*-:;!<4=#>*&'-!?!@*&(#%*&+-MN!"#$%&'!
O!L!MB2-%#*+#C*(*%;!?!D&E3(*#+$4!<4=#>*&'-MN!"#$%&'!0!L!MB#F4!?!G&-*%*>4!<4=#>*&'-MN!"#$%&'!7!
L!MH''&'-!?!I*-%#:4-/ P%4E!$&+%4+%!*-!+&%!)*-$(&-4)!%&!3'&%4$%!%=4!3'&3'*4%#';!-%#%2-!&F!%=4!4BQ<R!
*%4E!3&&(N!%=4!F2((!S24-%*&++#*'4!*-!#>#*(#C(4!F'&E!%=4!#2%=&'!23&+!'4#-&+#C(4!'4S24-%/! 

Table 11. Explained Variance, Eigenvalues, and Reliability Scores of Factors 

Factor Eigenvalue 

% 

of 
Vari
ance 

Cumulative 
% 

Sum of 
Sq. 

Loadings 

Items %!

1. Risky 

Behaviors & 
Violations 

13.49 17 17 9.17 18 .94 

2. Sustainability 
& Compliance 

Behaviors 

11.49 15 32 7.15 19 .93 

3. Safe & 

Positive 
Behaviors 

6.41 8 40 5.92 23 .91 

4. Errors & 
Mistakes 

3.08 4 44 3.98 12 .92 

 

The explained variance, eigenvalues, and reliability coefficients for each factor 

are summarized in Table 11. Overall, the four-factor solution accounted for 44% of 

the total variance in E-Scooter User Behaviors, and all factors demonstrated excellent 

internal consistency (α = .91–.94), indicating that items within each factor consistently 
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captured the same underlying construct. This suggests the four-factor structure 

provides a reliable basis for representing the distinct dimensions of e-scooter user 

behavior examined here. The remaining unexplained variance is not unexpected, as 

behavioral measures often involve some item-specific variability outside the common 

factors. Overall, the eigenvalues and reliability coefficients point to a factor solution 

that is both statistically coherent and conceptually aligned with the theoretical 

dimensions the scale was designed to capture. 

3.3.2 Descriptives of the Main Variables 

Descriptive statistics for all main study variables are presented in Table 12. The 

full sample was N = 1,038, with no missing values across any main variable. Among 

the eSUBQ factors, Safe & Positive Behaviors yielded the highest mean (M = 3.91, 

SD = .76), while Risky Behaviors & Violations yielded the lowest (M = 1.55, SD = 

.97). Errors & Mistakes (M = 2.13, SD = 1.16) showed comparable levels to Risky 

Behaviors & Violations, reflecting the generally low frequency of unsafe and 

erroneous e-scooter behaviors in the sample. Sustainability & Compliance Behaviors 

(M = 3.19, SD = .93) showed the largest variability among the four factors, suggesting 

meaningful individual differences in sustainability-oriented e-scooter use. Risky 

Behaviors & Violations displayed the most pronounced departure from normality, with 

positive skewness (skewness = .76) and elevated kurtosis (kurtosis = .74), indicating 

that most participants reported low risky behavior with a notable tail of higher scorers. 

Errors & Mistakes similarly showed positive skewness (skewness = .22), though 

kurtosis was negligible (kurtosis = −.60). The remaining eSUBQ factors showed 

skewness and kurtosis values within acceptable ranges. 

Table 12. Descriptive Statistics of the Main Variables of the Study 

Study Variables "  &  #$  Min Max 
Item 

Number 
α 

eSUBQ  ! ! ! ! ! !

Risky Behaviors & Violations 1038 1.55 .97 0 5.56 18 .94 
Sustainability & Compliance 
Behaviors 1038 3.19 .93 .89 5.74 19 .93 

Safe & Positive Behaviors 1038 3.91 .76 .70 5.87 23 .91 
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Table 12. Continued 

Study Variables "  &  #$  Min Max Item 

Number α 

Errors and Mistakes 1038 2.13 1.16 0 5.67 12 .92 
BPTI 1038       

Extraversion 1038 3.75! .8! 1.38! 5! 8! .88!

Conscientiousness 1038 3.83 .64 1.13 5 8 .82 
Agreeableness 1038 4.11 .52 1.5 5 8 .84 
Neuroticism 1038 2.35 .79 1 4.78 9 .86 
Openness 1038 3.69 .52 1.5 5 6 .58 
Negative Valence 1038 1.72 .62 1 4.67 6 .78 
SBS 1038       

Caring for Others 1038 2.4! .43! .6! 4! ! !

    Altruism 1038 3.58 .76 .29 5 10 .73!

    Equity 1038 2.99 .53 .49 4.5 7 .85 
Caring for the Environment 1038 3.50 .57 1.2 5   

    Frugality 1038 2.70 .38 1 4 10 .73!

    Pro Environmental Behaviors 1038 3.1 .41 1.15 4.26 16 .88 
Caring for Self 1038 2.68 .38 0.94 3.76   
    Self-Care 1038 2.68 .38 0.94 3.76 17 .93 

Among personality dimensions, Agreeableness was the highest-rated trait (M 

= 4.11, SD = .52), followed by Conscientiousness (M = 3.83, SD = .64) and 

Extraversion (M = 3.75, SD = .80). Negative Valence was the lowest-rated dimension 

(M = 1.72, SD = .62) and showed notable positive skewness (skewness = 1.59) and 

kurtosis (kurtosis = 3.67), consistent with the expected low prevalence of negative self-

perception and low self-esteem in self-report data. Neuroticism (M = 2.35, SD = .79) 

also showed a moderately positively skewed distribution (skewness = .50), while the 

remaining personality dimensions showed approximately symmetric distributions. The 

Openness subscale showed relatively low internal consistency (α = .58), which is 

consistent with the heterogeneous item content of this dimension in the BPTI; findings 

involving Openness should therefore be interpreted with caution. 

Among the sustainable behavior dimensions, the higher-order subdimensions 

showed relatively narrow score ranges and low variability. Caring for the Environment 

yielded the highest mean (M = 3.10, SD = .41), followed by Caring for Others (M = 

2.99, SD = .53) and Caring for Self (M = 2.68, SD = .38). At the lower-order level, 

Equity showed the highest mean (M = 3.58, SD = .76) with a negatively skewed 
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distribution (skewness = −.25, kurtosis = .58), while Altruism showed the lowest mean 

(M = 2.40, SD = .43) with a positively skewed distribution (skewness = .18). All three 

higher-order dimensions showed near-symmetric distributions with skewness and 

kurtosis values close to zero. 

3.3.3 Multivariate Analysis of Covariance (MANCOVA) 

Because the final dataset was based on the data coming from two different main 

sources, a preliminary analysis examined whether the two sources could be 

distinguished by demographic characteristics. The data from different sources differed 

in life-stage composition. The data from the university based source was composed of 

younger (Mdn = 22 years, IQR = 21–24) and predominantly student participants, 

whereas the participant data from the outside source were older (Mdn = 30 years, IQR 

= 24–37), with more non-students and higher educational attainment. No single 

variable cleanly separated the sources. In a logistic regression predicting source 

membership, age, student status, and education each contributed independently (age, 

b = .10, p < .001; student status, b = .48, p < .001; education, b = .80, p < .001), while 

gender did not (p = .31). The compositional difference was therefore distributed across 

several correlated life-stage variables rather than captured by any one. Student status 

was retained for the subsequent analysis as the most interpretable marker of this 

difference, on the understanding that it indexes one facet of it rather than the full source 

distinction. 

To examine whether demographic differences between the two sources 

extended to behavioral and personality profiles, a one-way MANCOVA was 

conducted with student status as the grouping variable (Student, n = 624; Non-Student, 

n = 414), the four eSUBQ factors as dependent variables, and demographic 

characteristics as covariates (age, gender, driving licence status, e-scooter usage 

frequency, and regulation knowledge). Six personality traits (Extraversion, 

Conscientiousness, Agreeableness, Neuroticism, Openness, and Negative Valence) 

were entered as continuous predictors alongside their interactions with group 

membership, testing whether personality-behavior relationships differed by student 

status. Because the design was unbalanced, all effects were evaluated using Type III 
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sums of squares (Tabachnick & Fidell, 2013). Descriptive statistics for eSUBQ factors 

and personality traits by group are presented in Table 13. 

Table 13. Descriptive Statistics for eSUBQ Factors and Personality Traits by Group 

Variable 
Student  
('  = 624) 

Non-Student  
('  = 414) 

 M SD M SDd 
eSUBQ Factors  ! ! !
Safe & Positive Behaviors 3.96 .80 3.82 .69 
Risky Behaviors & Violations 1.77 .84 1.22 1.05 
Sustainability & Compliance Behaviors 2.94 .92 3.58 .80 
Errors and Mistakes 2.28 .94 1.9 1.4 
Personality Traits (BPTI)  ! ! !

Extraversion 3.58 .81 4 .72 
Conscientiousness 3.71 .67 4 .56 
Agreeableness 4.11 .55 4.11 .47 
Neuroticism 2.54 .77 2.06 .73 
Openness 3.67 .56 3.72 .46 
Negative Valence 1.73 .59 1.71 .66 

!"#$%"0GHIJ" 7+24816" 62810." 83" +" &K<" 62+,0)" ILMN" 41+-46" 62810." 83" +" $KO" 62+,0)" P0+36" +10"
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G:64+-3+=-,-4>"T"U89/,-+320"I0;+B-816%"+3."V11816"+3."P-64+S06"+10"2836-64034"F-4;"4;0",-70A64+50"
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3.3.3.1 Assumption Checks of MANCOVA 

Box's M test indicated significant heterogeneity of covariance matrices across 

groups, χ²(10) = 227.69, p < .001. Levene's test further indicated that variance 

homogeneity was violated for Safe & Positive Behaviors, F(1, 1036) = 6.02, p = .01, 

Risky Behaviors & Violations, F(1, 1036) = 20.02, p < .001, Sustainability & 

Compliance Behaviors, F(1, 1036) = 19.72, p < .001, and most strongly for Errors & 

Mistakes, F(1, 1036) = 118.10, p < .001. Given these violations, Pillai's Trace was 

adopted as the primary multivariate criterion, as it is the most robust test statistic under 

conditions of unequal covariance matrices and unequal group sizes (Tabachnick & 

Fidell, 2013). Because the design was unbalanced, all effects were evaluated using 

Type III sums of squares. 
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3.3.3.2 Multivariate Effects of the MANCOVA 

The overall MANCOVA revealed no significant multivariate effect of group 

membership, Pillai's Trace = .004, F(4, 1010) = 1.13, p = .34, indicating that students 

and non-students did not differ across the combined set of eSUBQ outcomes once 

demographic covariates and personality main effects were accounted for. All six 

personality traits produced significant multivariate effects (all ps < .001), confirming 

that personality was systematically associated with e-scooter behavior profiles across 

the full sample 

None of the six Group × Personality interactions reached multivariate 

significance at a level that would survive correction for the six interaction tests 

evaluated. The largest was Group × Negative Valence, Pillai's Trace = .015, F(4, 1010) 

= 3.74, p  < .01, followed by Group × Neuroticism, Pillai's Trace = .013, F(4, 1010) = 

3.31, p = .010; both fall short of the corrected threshold and are not interpreted. The 

remaining four interactions, including Group × Extraversion, Pillai's Trace = .005, F(4, 

1010) = 1.27, p = .28, were non-significant at the uncorrected level. The multivariate 

results indicate that the relationship between personality and e-scooter user behavior 

did not differ between students and non-students. Table 14 presents the full statistics 

for the results of the multivariate effects of the MANCOVA. 

Table 14. Multivariate Results of MANCOVA: Pillai's Trace for Group, Personality 

Traits, and Group × Personality Interactions (N = 1,038) 

Source Pillai's Trace ( ! )*1! )*2! +!
Covariates  ! ! ! !

Age .06 17.68 4 1010 < .001 
Gender .02 5.61 4 1010 < .001 
Driving Licence .02 4.71 4 1010 < .001 
Education .02 1.16 16 4052 .29 
Usage Frequency .14 42.28 4 1010 < .001 
Regulation Knowledge .01 1.57 4 1010 .18 
Main Effects      

Group .004 1.13 4 1010 .34 
Extraversion .03 6.77 4 1010 < .001 
Conscientiousness .05 12.91 4 1010 < .001 
Agreeableness .03 8.63 4 1010 < .001 
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Table 14. (Continued) 
Source Pillai's Trace (  )*1 )*2 + 
Neuroticism .06 16.35 4 1010 < .001 
Openness .05 12.49 4 1010 < .001 
Negative Valence .15 45.22 4 1010 < .001 
Group × Personality Interactions  ! ! !

Group × Extraversion .005 1.27 4 1010 .28 
Group × Conscientiousness .01 1.94 4 1010 .10 
Group × Agreeableness .01 2.03 4 1010 .09 
Group × Neuroticism .01 3.31 4 1010 .01 
Group × Openness .01 2.71 4 1010 .03 
Group × Negative Valence .02 3.74 4 1010 .005 

Residuals       1013   
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3.3.3.3 Univariate Effects of MANCOVA 

Univariate Type III ANCOVAs were conducted for each eSUBQ factor. Table 

15 depicts the results. A Bonferroni-corrected alpha of .0125 (.05/4) was applied to 

control the familywise error rate across the four outcomes. Consistent with the 

multivariate results, neither the group main effect nor any Group × Personality 

interaction reached the corrected threshold for any factor. 

For Safe & Positive Behaviors, the group main effect was non-significant, F(1, 

1013) = 0.79, p = .374, η²p < .001, and no Group × Personality interaction survived 

correction. Agreeableness, F(1, 1013) = 28.06, p < .001, η²p = .03, Openness, F(1, 

1013) = 17.22, p < .001, η²p = .02, and Negative Valence, F(1, 1013) = 16.51, p < 

.001, η²p = .02, were the strongest personality predictors of safe and positive e-scooter 

behavior. 

For Risky Behaviors & Violations, the group main effect was non-significant 

once covariates and personality were accounted for, F(1, 1013) = 1.22, p = .269, η²p 

= .001, and no Group × Personality interaction survived correction; the largest such 

term, Group × Negative Valence, did not reach the corrected threshold, F(1, 1013) = 

5.89, p = .015. Negative Valence, F(1, 1013) = 72.14, p < .001, η²p = .07, Openness, 
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p < .001, Conscientiousness, p < .001, Neuroticism, p < .001, and Extraversion, p = 

.001, each produced significant main effects on Risky Behaviors & Violations. 

For Sustainability & Compliance Behaviors, the group main effect did not 

reach significance, F(1, 1013) = 3.04, p = .082, η²p = .003, indicating that students and 

non-students did not differ on sustainability-oriented e-scooter behavior once 

demographic covariates and personality were accounted for. No Group × Personality 

interactions survived correction. Conscientiousness, F(1, 1013) = 28.17, p < .001, η²p 

= .03, Negative Valence, F(1, 1013) = 36.51, p < .001, η²p = .03, Agreeableness, p < 

.001, and Neuroticism, p = .002, were all significant personality predictors of 

Sustainability & Compliance Behaviors. 

For Errors & Mistakes, the group main effect was likewise non-significant, 

F(1, 1013) = 0.12, p = .726, η²p < .001, and no Group × Personality interaction 

survived correction. The substantive variance in this factor was carried by personality 

and age: Neuroticism, F(1, 1013) = 25.32, p < .001, η²p = .02, Openness, F(1, 1013) 

= 22.04, p < .001, η²p = .02, and Extraversion, F(1, 1013) = 12.47, p < .001, η²p = .01, 

were the strongest predictors. 

In conclusion, neither the multivariate test nor the univariate follow-ups turned 

up any difference between students and non-students, in their e-scooter behavior or in 

how personality influenced that behavior, once demographic variables were held 

constant. The source difference therefore does not account for the behavioral and 

personality findings, and all analyses that follow draw on the full sample of 1,038 

riders. From here the chapter turns to its central questions, starting with the bivariate 

associations among personality, sustainable behavior, and e-scooter user behavior.



  

Table 15. Univariate ANCOVA Follow-Up Results by eSUBQ Dimensions 

Source Safe & Positive 
Risky Behaviors & 

Violations 

Sustainability & 

Compliance 
Errors & Mistakes 

  F p η²p F p η²p F p η²p F p η²p 
Covariates  ! ! ! ! ! ! ! ! ! ! !

Age 7.01 .01 .007 2.65 .10 .003 38.01 <.001 .04 26.06 <.001 .03 
Gender 4.23 .04 .004 8.05 .005 .008 .30 .58 <.001 13.01 <.001 .01 
Driving Licence 5.37 .02 .005 3.95 .05 .004 5.05 .02 .005 3.83 .05 .004 
Education .59 .67 .002 .85 .50 .003 2.67 .03 .01 .18 .95 .001 
Usage Frequency 7.58 .006 .007 21.08 <.001 .02 71.59 <.001 .07 12.44 <.001 .01 
Regulation 
Knowledge .32 .57 <.001 .35 .55 <.001 4.17 .04 .004 1.3 .25 .001 

Main Effects  ! ! ! ! ! ! ! ! ! ! !

Group .79 .37 .001 1.22 .27 .001 3.04 .08 .003 .12 .726 <.001 
Extraversion 2.42 .12 .002 10.58 .001 .01 2.4 .12 .002 12.47 <.001 .01 
Conscientiousness 0 .97 <.001 12.8 <.001 .01 28.17 <.001 .03 .27 .61 <.001 
Agreeableness 28.06 <.001 .03 0.74 .39 .001 10.89 .001 .01 .26 .61 <.001 
Neuroticism 6.7 .01 .007 12.56 <.001 .01 9.87 .002 .01 25.32 <.001 .02 
Openness 17.22 <.001 .02 27.17 <.001 .03 .76 .384 .001 22.04 <.001 .02 
Negative Valence 16.51 <.001 .02 72.14 <.001 .07 36.51 <.001 .03 2.78 .10 .003 
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Table 15. (Continued) 

Source Safe & Positive!
Risky Behaviors & 

Violations!
Sustainability & 

Compliance!
Errors & Mistakes!

  F p η²p F 

Group × 

Personality 
 ! ! ! ! ! ! ! ! ! ! !

Group × 
Extraversion .04 .838 <.001 3.87 .05 .004 .03 .853 <.001 3.13 .08 .003 

Group × 
Conscientiousness 1.58 .209 .002 .56 .45 .001 1.43 .232 .001 .49 .48 <.001 

Group × 
Agreeableness .23 .63 <.001 .75 .388 .001 2.28 .131 .002 .77 .38 .001 

Group × 
Neuroticism 1.93 .166 0.002 1.25 .264 .001 .58 .45 .001 3.05 .08 .003 

Group × 
Openness 3.98 .046 0.004 3.75 .053 .004 .26 .61 <.001 1.57 .21 .002 

Group × Negative 
Valence .15 0.70 <.001 5.89 .015 .006 1.33 .248 .001 1.00 .32 .001 
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3.3.4 Bivariate Correlations Between Study Variables 

Bivariate Pearson correlations were computed among personality dimensions, 

lower-order sustainable behavior dimensions, and eSUBQ factors (N = 1,038). The 

only demographic entered in the correlation analysis was Age, and it revealed 

significant negative relationships with Risky Behaviors & Violations (r = −.22, p < 

.001), Neuroticism (r = −.26, p < .001), Self-Care (r = −.19, p < .001), Altruism (r = 

−.13, p < .001), Equity (r = −.24, p < .001) and Pro-Environmental Behaviors (r = 

−.09, p < .01), and positive associations with Sustainability & Compliance Behaviors 

(r = .36, p < .001), Extraversion (r = .24, p < .001), Openness (r = .10, p < .01), 

Conscientiousness (r = .23, p < .001) and Frugality (r = .20, p < .001). These age 

associations suggest that younger riders in this sample report both more personality-

linked risk proneness and less consistently compliant or frugal riding behavior, a 

pattern broadly consistent with developmental accounts of risk-taking declining across 

early adulthood. Results of the correlation analyses are presented in Table 16. 

3.3.4.1 Correlations Between Personality and Sustainable Behaviors 

Agreeableness demonstrated the broadest pattern of association with 

sustainable behavior dimensions, correlating positively with Self-Care (r = .37, p < 

.001), Altruism (r = .39, p < .001), Equity (r = .34, p < .001), Frugality (r = .25, p < 

.001), and Pro-Environmental Behaviors (r = .39, p < .001). The strongest association 

was observed for Pro-Environmental Behaviors, suggesting that individuals who score 

high on Agreeableness also score high on Pro-Environmental Behaviors, consistent 

with theoretical accounts linking interpersonal warmth and cooperativeness to broader 

other-oriented and collective concerns beyond immediate social relationships. 

Openness showed a positive association with Altruism (r = .32, p < .001), 

Equity (r = .27, p < .001), Frugality (r = .13, p < .001), Self-Care (r = .37, p < .001), 

and Pro-Environmental Behaviors (r = .23, p < .001). The results indicate that as 

Openness increases, sustainable behaviors of the individual also increase, although 

Frugality is comparatively weakly correlated, which may reflect the fact that frugality 

is more a function of practical economic disposition than of the cognitive flexibility 

and value-openness that Openness primarily captures. 
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The correlations between Conscientiousness and sustainable behaviors are 

relatively weak. Conscientiousness was positively associated with Frugality (r = .26, 

p < .001), Pro-Environmental Behaviors (r = .21, p < .001), Self-Care (r = .13, p < 

.001), and Altruism (r = .09, p < .01). The relationship between Conscientiousness and 

Equity was not significant. This pattern suggests that Conscientiousness is more 

strongly linked to resource conservation and environmental behaviors than to 

interpersonal prosocial behaviors or self-care, which fits its conceptual core as a trait 

oriented toward orderliness, planning, and long-term goal pursuit rather than toward 

social or relational concerns. 

Extraversion was positively associated with Frugality (r = .24, p < .001) and 

Pro-Environmental Behaviors (r = .10, p < .001), but showed no significant association 

with Self-Care or Altruism. The correlation between Extraversion and Equity was 

negative, but weakly so (r = −.13, p < .001). The absence of significant associations 

with self-directed dimensions and the negative relationship with the equity-related 

dimension suggest that Extraversion's link to sustainable behaviors is primarily 

oriented toward pro-social and pro-environmental conduct rather than toward 

introspective or self-focused forms of sustainability. 

Neuroticism showed a predominantly negative association with sustainable 

behaviors. It was positively but weakly associated with Self-Care (r = .08, p < .05), 

Altruism (r = .16, p < .001) and Equity (r = .22, p < .001), but negatively associated 

with Frugality (r = −.38, p < .001) and Pro-Environmental Behaviors (r = −.07, p < 

.05). This divergent pattern is noteworthy. Neurotic individuals report relatively higher 

engagement with self-care and interpersonal behaviors but lower engagement with 

resource conservation and environmental conduct. This suggests that Neuroticism's 

relationship with sustainable behaviors is domain-specific rather than uniformly 

inhibitory, possibly reflecting a tendency for emotionally reactive individuals to 

prioritize immediate interpersonal reassurance and self-protective behavior over the 

more delayed and abstract rewards associated with environmental conservation. 

Negative Valence showed a consistent pattern of negative associations across 

all sustainable behavior dimensions, correlating negatively with Self-Care (r = −.16, p 

< .001), Altruism (r = −.09, p < .01), Equity (r = −.20, p < .001), Frugality (r = −.33, 

p < .001), and Pro-Environmental Behaviors (r = −.29, p < .001). These results indicate 
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that individuals characterized by low self-esteem and negative self-perception tend to 

report lower engagement with sustainable behaviors across all domains, in contrast to 

Neuroticism's more mixed pattern, underscoring that these two related but distinct 

maladaptive traits do not operate identically with respect to sustainability-oriented 

conduct. 

3.3.4.2 Correlations Between Dimensions of Sustainable Behaviors and 

Dimensions of eSUBQ 

Safe & Positive Behaviors correlated significantly with all sustainable behavior 

dimensions. Associations were observed with Self Care (r = .40, p < .001), Altruism 

(r = .35, p < .001), Equity (r = .43, p < .001), Frugality (r = .26, p < .001), and Pro 

environmental Behaviors (r = .37, p < .001). The consistency, strength and relative 

uniformity of these associations across all five SBS dimensions suggests that safe and 

prosocial e-scooter behavior indicates a generalizable disposition toward Sustainable 

conduct rather than any single behavioral domain. 

Risky Behaviors & Violations showed a more selective pattern. It correlated 

positively with SelfCare (r = .18, p < .001) and Altruism (r = .23, p < .001) and Equity 

(r = .23, p < .001), but negatively with Frugality (r = −.29, p < .001), with no significant 

association with ProEnvironmentalBehaviors. The positive associations with 

interpersonal SBS dimensions are counterintuitive at first glance and needs careful 

interpretatio. They may reflect response style effects or a genuine independence 

between prosocial orientation and risk-taking in the micromobility context. The 

negative association with Frugality is more theoretically coherent, suggesting that as 

economic conservativeness increase, the users’ report of risky behavior decrease. 

Sustainability & Compliance Behaviors correlated positively with Frugality (r 

= .31, p < .001) and ProEnvironmentalBehaviors (r = .16, p < .001), and negatively 

with Equity (r = −.18, p < .001) with no significant associations with SelfCare or 

Altruism. The strongest association was with Frugality, suggesting that resource 

conservation orientation is the most proximal correlate of sustainability and normative 

use of e-scooter use. 

Errors & Mistakes showed a mixed pattern. It correlated positively with Self 

Care (r = .12, p < .001), Altruism (r = .17, p < .001), and Equity (r = .18, p < .001); 
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showed no significant association with Pro-Environmental Behaviors and Frugality. 

The positive associations with interpersonal SBS dimensions are unexpected. 

However, the remaining associations are too weak for direct interpretation, especially 

with a sample this size. 

3.3.4.3 Correlations Between Dimensions of Personality and Dimensions of 

eSUBQ 

Neuroticism showed the strongest overall pattern of association with the 

eSUBQ factors among nearly all of the personality dimensions considered, correlating 

positively with Risky Behaviors & Violations (r = .48, p < .001) and Errors & Mistakes 

(r = .34, p < .001), and negatively with Sustainability & Compliance Behaviors (r = 

−.31, p < .001). The sole exception to this otherwise consistent pattern was Safe & 

Positive Behaviors, for which no statistically significant correlation was found. 

Negative Valence displayed a broadly parallel pattern, although the associations 

observed were, on the whole, comparatively weaker in magnitude. It correlated 

positively with Risky Behaviors & Violations (r = .45, p < .001) and Errors & Mistakes 

(r = .25, p < .001), and negatively with Safe & Positive Behaviors (r = −.18, p < .001), 

while its association with Sustainability & Compliance Behaviors did not reach 

statistical significance. These two personality dimensions form what appears to be a 

coherent maladaptive cluster, whose associations with unsafe and error-prone e-

scooter riding behavior were, on the whole, the most pronounced among all of the 

personality traits examined in this study. 

Conscientiousness, for its part, showed the most consistently adaptive pattern 

of association across all four eSUBQ factors, correlating positively with Safe & 

Positive Behaviors (r = .14, p < .001) and Sustainability & Compliance Behaviors (r 

= .35, p < .001), and negatively with Risky Behaviors & Violations (r = −.32, p < .001) 

and Errors & Mistakes (r = −.15, p < .001). Agreeableness likewise correlated 

positively with Safe & Positive Behaviors (r = .35, p < .001) and Sustainability & 

Compliance Behaviors (r = .16, p < .001), and negatively with Risky Behaviors & 

Violations (r = −.12, p < .001), while showing no statistically significant association 

with Errors & Mistakes. Extraversion, in turn, showed a consistent pattern of negative 

association with the more undesirable behavioral dimensions, correlating negatively 
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with Risky Behaviors & Violations (r = −.39, p < .001) and Errors & Mistakes (r = 

−.27, p < .001), while correlating positively with Sustainability & Compliance 

Behaviors (r = .30, p < .001). This particular combination of associations suggests that 

higher levels of Extraversion are associated with self-reports of both more norm-

compliant and more sustainability-oriented riding conduct; its relationship with Safe 

& Positive Behaviors specifically, however, did not reach statistical significance. 

Openness, finally, correlated positively with all four of the eSUBQ factors without 

exception: Safe & Positive Behaviors (r = .26, p < .001), Risky Behaviors & Violations 

(r = .07, p < .001), Sustainability & Compliance Behaviors (r = .19, p < .001), and 

Errors & Mistakes (r = .14, p < .001). This particular pattern resists any straightforward 

directional interpretation and should accordingly be treated with a degree of caution, 

particularly given the somewhat suboptimal internal consistency reliability observed 

for the Openness scale in this study (Cronbach's α = .58). Taken collectively, these 

various personality dimensions appear to align with e-scooter riding behavior in ways 

that are, on the whole, theoretically coherent: socially oriented traits were most 

strongly associated with safe and norm-compliant riding conduct, whereas traits 

reflecting emotional dysregulation and negative self-evaluation were most strongly 

associated with risky and error-prone riding conduct. 

In conclusion, sustainable behavior dimensions and personality traits were both 

associated with e-scooter user behaviors, with associations varying in strength and 

direction across dimensions. However, zero-order correlations alone cannot establish 

whether this spillover effect is uniform across personality profiles. Given the coherent 

pattern of associations observed, personality traits may moderate this relationship, 

which the following section tests directly by examining each subdimension as a 

separate predictor with personality traits as candidate moderators. 
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3.3.5 Moderating Role of Personality 

Moderated multiple regression analyses were conducted to examine whether 

personality traits moderate the relationship between dimensions of sustainable 

behaviors and dimensions of E-Scooter User Behaviors. Nine variables were 

controlled for in all models: age, gender, driving licence possession, education, 

employment status, usage frequency, habitual speed, regulation knowledge, and 

maximum single-trip duration. All continuous and ordinal variables were standardized 

prior to analysis. 

A total of 72 models were tested, crossing the three higher-order sustainable 

behavior subdimensions with the four eSUBQ factors and six personality dimensions. 

The Bonferroni correction was applied across all 72 tests, setting the familywise 

significance threshold at α = .05. Eighteen significant interactions survived correction 

and are presented in Table 18. Across these models, R² values ranged from .14 to .39, 

indicating modest but consistent model fit in line with expectations for research on 

moderating role of personality. 

3.3.5.1 Direct Effects of Sustainable Behaviors on E-Scooter User Behaviors 

Before turning to the interaction effects of personality, the direct effects of 

sustainable behaviors on E-Scooter User Behaviors within these models were 

examined. Caring for the Environment showed the most theoretically coherent pattern, 

predicting Sustainability & Compliance Behaviors positively (β = .25, p < .001), Safe 

& Positive Behaviors positively (β = .34, p < .001), and Risky Behaviors &Violations 

negatively (β = −.18, p < .001); its effect on Errors & Mistakes was negligible and 

non-significant (β = −.02, p = .55). This pattern was largely consistent with the 

expected cross-domain expression of environmental orientation into safer and more 

norm-compliant riding. Caring for Others and Caring for Self showed a more complex 

profile. Both predicted Safe & Positive Behaviors (β = .48 and β = .39 respectively, 

both p < .001) and Sustainability & Compliance Behaviors (β = .10 and β = .15 

respectively, both p < .001) positively, as expected.



 

Table 17. Direct Effects of Sustainable Behaviors on E-Scooter User Behaviors in Moderation Models 

DV Caring IV , ! t +! -. !
!

Safe & Positive Behaviors Caring for Others 0.48 15.46 < .001 0.24 

 Caring for Self 0.39 13.1 < .001 0.19 

 
Caring for the 
Environment 0.34 11.68 < .001 0.17 

Risky Behaviors & Violations 
Caring for the 
Environment −.18 −6.12 < .001 0.21 

 Caring for Others 0.13 4.03 < .001 0.2 
 Caring for Self 0.07 2.44 0.015 0.19 

Sustainability & Compliance 
Behaviors 

Caring for the 
Environment 0.25 9.15 < .001 0.31 

 Caring for Self 0.15 5.06 < .001 0.27 
 Caring for Others 0.1 3.38 < .001 0.26 

Errors and Mistakes Caring for Others 0.11 3.47 < .001 0.13 
 Caring for Self 0.06 1.79 0.074 0.12 

  
Caring for the 
Environment −.02 −0.60 0.549 0.12 
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However, both also showed positive direct effects on Risky Behaviors & 

Violations (β = .13, p < .001, and β = .07, p = .02, respectively); Caring for Others 

additionally predicted Errors & Mistakes positively (β = .11, p < .001), whereas the 

effect of Caring for Self on Errors & Mistakes was non-significant (β = .06, p = .074). 

This weak but counterintuitive pattern suggests that interpersonal and self-care 

sustainability orientations do not generalize into reduced risk-taking or fewer errors in 

the micromobility context. The theoretical implications of this dissociation are 

addressed in the Discussion. These direct effects indicate that sustainable behaviors 

predict E-Scooter User Behaviors across the three higher-order dimensions, though the 

direction and significance of these effects vary systematically by subdimension and 

outcome. Full direct effect statistics are presented in Table 17.  

3.3.5.2 Moderating Role of Personality Traits in the Relationship bewteen 

Sustainable Behaviors and E-Scooter User Behaviors 

Turning to the moderating role of personality, a brief overview of moderator 

activity is warranted before each outcome is presented. Three traits accounted for most 

of the significant interactions. Neuroticism was the most active, contributing six 

significant interactions, followed by Extraversion and Conscientiousness revealing 

four interactions each. Negative Valence appeared in three moderations and 

Agreeableness in only one. Openness did not produce any significant interactions after 

Bonferroni correction. The sign of the interaction term was consistent within each trait: 

negative ones for Neuroticism and Negative Valence, positive ones for Extraversion 

and Conscientiousness. However, the interpretation of these depends on the direction 

of the conditional effect for each outcome and is therefore developed in the specific 

sections below, along with their Johnson-Neyman Plots. Table 18 summarizes the 

moderating role of personality that survived correction, organized by outcome, 

sustainable behavior predictor, moderator and the moderating effect of the 

relationship. All moderation statistics are presented in Table 19. Significant 

interactions are presented below grouped by behavioral outcome. Within each 

outcome, the moderating role of each personality trait is examined in turn. 
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Table 18. Significant moderating effects of personalitys of the sustainable behavior–

E-Scooter User Behavior Relationship 

DV IV Moderator 
Moderating 

Effect 

Risky Behaviors & 
Violations Caring for Others Extraversion Strengthens 
 ! Conscientiousness Strengthens 
 ! Neuroticism Weakens 
 ! Negative Valence Weakens 
 ! Agreeableness Strengthens 
 Caring for Self Extraversion Strengthens 
 ! Negative Valence Weakens 
 ! Neuroticism Weakens 
 ! Conscientiousness Strengthens 
 Caring for the 

Environment Neuroticism Weakens 

 ! Negative Valence Weakens 
Sustainability & Compliance 
Behaviors 

Caring for the 
Environment Extraversion Strengthens 

 ! Neuroticism Weakens 
 ! Conscientiousness Strengthens 
Errors & Mistakes Caring for Others Neuroticism Weakens 
 ! Extraversion Strengthens 
 Caring for the 

Environment Neuroticism Weakens 
 ! Conscientiousness Strengthens 
!"#$%!W=4!%#C(4!'43&'%-!&+(;!%=4!*+%4'#$%*&+-!%=#%!-2'>*>4)!<&+F4''&+*!$&''4$%*&+!#$'&--!^O!%4-%-!#%!' !.!
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Table 19. Moderation Effects of Personality Traits on the Relationship Between Sustainable Behaviors and E-Scooter User 
Behaviors 

DV IV Moderator Interaction /  0! +!! (  (15, 1019) - ² 

Risky Behaviors & 
Violations Caring for Others 

Extraversion .16 5.49 < .001 28.16 .29 

  Conscientiousness .14 5.56 < .001 25.36 .27 
  Neuroticism −.11 −4.13 < .01 32.62 .32 
  Negative Valence −.09 −3.56 .03 43.27 .39 
  Agreeableness .07 3.47 .04 21.03 .24 
 Caring for Self Extraversion .13 4.81 < .001 26.82 .28 
  Negative Valence −.11 −4.60 < .001 40.41 .37 
  Neuroticism −.10 −3.90 < .01 32.44 .32 
  Conscientiousness .10 3.82 .01 23.24 .26 

 
Caring for the 
Environment Neuroticism −.11 −3.97 < .01 32.09 .32 

    Negative Valence −.08 −3.42 .05 36.49 .35 
Sustainability & 
Compliance 

Behaviors 

Caring for the 
Environment Extraversion .16 6.15 < .001 35.26 .34 

  Neuroticism −.18 −6.94 < .001 35.38 .34 
   Conscientiousness .11 4.67 < .001 36.67 .35 
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Table 19. (Continued) 

DV IV Moderator Interaction /  0 +! (  (15, 1019) - ² 
Errors and 

Mistakes 

Caring for 
Others Neuroticism −.13 −4.51 < .001 19.24 .22 

  Extraversion .12 3.88 < .001 15.52 .19 

 

Caring for 
the 
Environment Neuroticism 

−.10 −3.61 < .001 18.33 .21 

  Conscientiousness .09 3.52 < .001 10.92 .14 
!"#$% All variables were standardized prior to analysis. + (IV) reflects the direct effect of the sustainable behavior 
predictor in each model. + (interaction) reflects the standardized coefficient of the IV × Moderator product term. Nine 
demographic covariates were included in all models: age, gender, driving licence possession, education, employment 
status, usage frequency, habitual speed, regulation knowledge, and maximum single-trip duration. Bonferroni 
correction was applied across 72 tests; all reported interactions survived correction at '  < .05. *  degrees of freedom = 
(15, 1019) for all models.,
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3.3.5.3 The Moderating Role of Personality Traits in the Relationship 

Between Sustainable Behaviors and Risky Behaviors & Violations  

Risky Behaviors & Violations yielded eleven significant interactions, making 

it the most personality-sensitive behavioral outcome among all four sustainability-

related behaviors examined in this study. Neuroticism moderated three relationships 

involving this outcome. Specifically, it significantly moderated the relationship 

between Caring for Others and Risky Behaviors & Violations (β = −.11, t = −4.13, p 

= .003, F(15, 1019) = 32.62, R² = .32), between Caring for the Environment and Risky 

Behaviors & Violations (β = −.11, t = −3.97, p = .006, F(15, 1019) = 32.09, R² = .32), 

and between Caring for Self and Risky Behaviors & Violations (β = −.10, t = −3.90, p 

= .007, F(15, 1019) = 32.44, R² = .32). The consistently negative interaction betas 

indicate that as Neuroticism increases, the conditional effect of each sustainable 

orientation on risky riding shifts in the negative direction. This means the direction 

leans toward a more protective association in which higher order sustainable behaviors 

predict less risky riding among riders with higher Neuroticism scores, suggesting that 

emotional reactivity itself may be the mechanism through which sustainability 

orientation translates into safer riding at the upper end of the trait distribution. 

The Johnson-Neyman plots (Figure 4, panels a–c) show that for all three 

predictors the conditional effect of the sustainable behaviors on Risky Behaviors & 

Violations shifts in the negative direction as Neuroticism increases. For Caring for the 

Environment (panel a), the effect is significantly positive below z = −1.56 and 

significantly negative above z = 0.00, with 2.7% of riders below the lower boundary 

and 43.1% in the significant-negative region above the upper. For Caring for Others 

(panel b) and Caring for Self (panel c), the effect is significantly positive through the 

lower range and becomes significantly negative only above z = 2.19 and z = 2.28 

respectively. These regions are reached by just 1.6% and 1.3% of riders, so the reversal 

applies only to those highest in Neuroticism, a small but theoretically important 

subgroup at the tail of the distribution. 



 

Figure 4. Johnson-Neyman plots for the Moderating role of Neuroticism in the Relationship Between Caring for the Environment 

(a), Caring for Others (b), Caring for Self (c) and Risky Behaviors & Violations. 

(a) 

(b) 
(c) 
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Figure 5. Johnson Neyman Plots for Moderating role of Extraversion in the Relationship Between Caring for Others and 

Risky Behaviors & Violations (a) and Caring for Self and Risky Behaviors & Violations (b).  

(b) (a) 
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Extraversion moderated two relationships with Risky Behaviors & Violations 

as the outcome. It significantly moderated the relationship between Caring for Others 

and Risky Behaviors & Violations (β = .16, t = 5.49, p < .001, F(15, 1019) = 28.16, R² 

= .29) and between Caring for Self and Risky Behaviors & Violations (β = .13, t = 

4.81, p < .001, F(15, 1019) = 26.82, R² = .28). The positive interaction betas indicate 

that higher Extraversion strengthens the association between interpersonal and self-

care sustainability orientations and risky riding behavior. Given that the direct effects 

of Caring for Others and Caring for Self on Risky Behaviors & Violations were already 

positive, this finding suggests that Extraversion strengthens a pattern that runs counter 

to the potential spillover for this particular IV–DV combination. 

The Johnson-Neyman plots (Figure 5, panels a–b) confirm that the conditional 

effect of both orientations on Risky Behaviors & Violations is significantly positive 

across most of the observed Extraversion range and strengthens as Extraversion 

increases. For Caring for Others (panel a), the effect is significantly positive for the 

72.3% of riders above z = −0.59, with a small significantly negative region below z = 

−1.71 affecting 6.7% of riders. For Caring for Self (panel b), the effect is significantly 

positive for the 72.3% of riders above z = −0.60, and significantly negative for the 

4.8% below z = −1.93.  

Conscientiousness moderated two relationships with Risky Behaviors & 

Violations as the outcome. It significantly moderated the relationship between Caring 

for Others and Risky Behaviors & Violations (β = .14, t = 5.56, p < .001, F(15, 1019) 

= 25.36, R² = .27) and between Caring for Self and Risky Behaviors & Violations (β 

= .10, t = 3.82, p = .010, F(15, 1019) = 23.24, R² = .26). The positive interaction betas 

indicate that the conditional effect of interpersonal and self-care sustainability 

orientations on risky riding shifts in the positive direction as Conscientiousness 

increases. Given that the direct effects of Caring for Others and Caring for Self on 

Risky Behaviors & Violations were already positive, this pattern parallels the 

Extraversion findings reported above, in which more socially engaged or self-

regulated riders show a stronger counter-spillover association between caring and 

risky behavior. 



 

 

Figure 6. Johnson Neyman Plots for Moderating role of Conscientiousness in the Relationship Between Caring for 

Others and Risky Behaviors & Violations (a) and Caring for Self and Risky Behaviors & Violations (b)  

(b) (a) 
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The Johnson-Neyman plot (Figure 6, panel a) shows the conditional effect of 

Caring for Others on Risky Behaviors & Violations rising as Conscientiousness 

increases: significantly positive for the 80.8% of riders above z = −0.77, non-

significant between z = −2.04 and z = −0.77, and significantly negative for the 4.3% 

below z = −2.04. Panel b shows the same pattern for Caring for Self: significantly 

positive for the 76.5% of riders above z = −0.70, climbing from 0.14 at mean 

Conscientiousness to 0.23 at high Conscientiousness, and non-significant below z = 

−0.70, falling to 0.04 at low Conscientiousness. 

Negative Valence moderated three relationships with Risky Behaviors & 

Violations as the outcome: Caring for Self (β = −.11, t = −4.60, p < .001, F(15, 1019) 

= 40.41, R² = .37), Caring for Others (β = −.09, t = −3.56, p = .028, F(15, 1019) = 

43.27, R² = .39), and Caring for the Environment (β = −.08, t = −3.42, p = .048, F(15, 

1019) = 36.49, R² = .35). The negative betas indicate that the positive association 

between these sustainability orientations and risky riding reverses as negative self-

evaluation increases. The two weaker interactions sit at the conservative end of the 

Bonferroni-corrected threshold and warrant cautious interpretation. 

The Johnson-Neyman plot (Figure 7, panel a) shows the conditional effect of 

Caring for Self is significantly positive for the 85.3% of riders below z = 0.88 on 

Negative Valence, non-significant through the mid-range, and significantly negative 

above z = 2.66, a region reached by only 2.2% of riders. For Caring for Others (panel 

b), the effect is significantly positive for the 93.2% below z = 1.77; the upper boundary 

(z = 6.39) lies beyond the observed range, so no rider falls in a significant-negative 

region, making this a gradual attenuation across almost the entire sample. For Caring 

for the Environment (panel c), the effect is significantly positive below z = −1.47 and 

significantly negative above z = 0.33, with 29.9% in the significant-negative region 

and none below the lower boundary.



 

Figure 7. Johnson Neyman Plots for Moderating role of Negative Valence in the Relationship Between Caring for Self 
and Risky Behaviors & Violations (a) and Caring for Others and Risky Behaviors & Violations (b) and Caring for the 
Environment and Risky Behaviors & Violations (c) relationship. 

(b) 

(a) 

(c) 
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Agreeableness moderated the relationship between Caring for Others and 

Risky Behaviors & Violations (β = .07, t = 3.47, p = .039, F(15, 1019) = 21.03, R² = 

.24). The positive relationship indicates that the association between interpersonal 

sustainability orientation and risky riding strengthens as Agreeableness increases. The 

interactions sit at the conservative end of the Bonferroni-corrected threshold and 

should be interpreted with corresponding caution especially considering the reliability 

of aggreableness is low within the current sample. 

For the moderating role of Agreeableness on Caring for Others and Risky 

Behaviors Relationship, the conditional effect is significantly positive for the 94.8% 

of riders above z = −1.72, with the lower boundary (z = −7.06) lying far beyond the 

observed range. The entire sample effectively sits in the significant-positive region. 

 

  

Figure 8. Johnson-Neyman Plot for Moderating role of Agreeableness in the 
Relationship Between Caring for Others and Risky Behaviors & Violations 
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3.3.5.4 The Moderating Role of Personality Traits in the Relationship 

Between Sustainable Behaviors and Sustainability & Compliance 

Behaviors 

Sustainability & Compliance Behaviors yielded three significant interactions, 

all involving Caring for the Environment as the predictor. Environmental sustainability 

orientation is the most proximal antecedent of sustainability-oriented riding, so its 

expression is theoretically expected to be shaped by all three most active moderators 

here. 

Extraversion significantly moderated the relationship between Caring for the 

Environment and Sustainability & Compliance Behaviors (β = .16, t = 6.15, p < .001, 

F(15, 1019) = 35.26, R² = .34), with higher Extraversion strengthening this association. 

Neuroticism significantly moderated the same relationship in the opposite direction (β 

= −.18, t = −6.94, p < .001, F(15, 1019) = 35.38, R² = .34), with higher Neuroticism 

weakening it. These two interactions represent the largest interaction betas in the entire 

set of 18 significant findings, indicating that the translation of caring for the 

environment into sustainable riding is particularly sensitive to trait-level differences in 

behavioral activation and emotional dysregulation. Conscientiousness also 

significantly moderated this relationship (β = .11, t = 4.67, p < .001, F(15, 1019) = 

36.67, R² = .35), with higher Conscientiousness strengthening the association between 

environmental orientation and sustainable riding, consistent with the role of 

Conscientiousness as a self-regulatory resource that supports the behavioral expression 

of dispositional orientations. 

The Johnson-Neyman plots (Figure 9, panels a–c) confirm these patterns. For 

Extraversion (panel a), the conditional effect of Caring for the Environment on 

Sustainability & Compliance Behaviors is significantly positive for the 85.4% of riders 

above z = −1.13 and strengthens steadily across the range. For Conscientiousness 

(panel b), the effect is likewise significantly positive for the 90.0% of riders above z = 

−1.40, with only a small low-Conscientiousness region falling out of significance. For 

Neuroticism (panel c), the pattern is inverted: the effect is significantly positive for the 

85.3% of riders below z = 1.13, and reverses to a significant negative effect above z = 

2.13, a region reached by 1.6% of riders. 



 

Figure 9. Johnson-Neyman plot for the Moderating role of Extraversion (a), Conscientiousness (b) and Neuroticism 
(c) in the Relationship Between Caring for the Environment andSustainability & Compliance Behavior. 

 

(b) 

(a) 

(c) 
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3.3.5.5 The Moderating Role of Personality Traits on the Relationship 

Between Sustainable Behaviors and Errors &Mistakes 

Errors and Mistakes yielded four significant interactions, the second most 

personality-sensitive outcome after Risky Behaviors & Violations. Caring for Others 

was moderated by two traits: Neuroticism (β = −.13, t = −4.51, p < .001, F(15, 1019) 

= 19.24, R² = .22) and Extraversion (β = .12, t = 3.88, p < .001, F(15, 1019) = 15.52, 

R² = .19). Caring for the Environment was likewise moderated by two traits: 

Neuroticism (β = −.10, t = −3.61, p < .001, F(15, 1019) = 18.33, R² = .21) and 

Conscientiousness (β = .09, t = 3.52, p < .001, F(15, 1019) = 10.92, R² = .14). Across 

both predictors, the positive betas for Extraversion and Conscientiousness and the 

negative betas for Neuroticism indicate that these traits pull the sustainability–Errors 

and Mistakes relationships in divergent directions, with activation and self-regulatory 

traits strengthening the association and emotional dysregulation attenuating it. 

The Johnson-Neyman plots (Figure 10, panels a–b) confirm these divergent 

patterns. For Extraversion (panel a), the conditional effect of Caring for Others on 

Errors & Mistakes is significantly positive for the 72.3% of riders above z = −0.58 and 

strengthens across the upper range. For Neuroticism (panel b), the direction is 

reversed: significantly positive for the 67.8% of riders below z = 0.43, declining to a 

significant negative effect among the 5.5% above z = 1.72, indicating that the positive 

link between caring for others and errors reverses as emotional reactivity increases. 

The Johnson-Neyman plot (Figure 11, panel a) shows the conditional effect of 

Caring for the Environment on Errors & Mistakes is significantly positive for the 

64.3% of riders below z = 0.35 on Neuroticism, non-significant through the mid-range, 

and significantly negative for the 2.3% above z = 2.07, indicating that the positive 

association weakens and reverses as Neuroticism increases. Panel b shows the effect 

is significantly negative for the 13.3% of riders below z = −1.16 on Conscientiousness, 

non-significant through the mid-range, and significantly positive for the 38.5% above 

z = 0.45, indicating that the direction reverses from protective to error-prone as 

Conscientiousness increases. 



 

Figure 10. Johnson-Neyman plot for the Moderating role of Extraversion (a) and Neuroticism (b) in the Relationship 

Between Caring for the Environment and Errors & Mistakes.  

(b) (a) 
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Figure 11. Johnson-Neyman plot for the Moderating role of Neuroticism (a) and Conscientiousness (b) in the 

Relationship Between Caring for the Environment and Errors & Mistakes. 

(b) (a) 
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3.3.5.6 Age as a Moderator of the Personality Interactions of the Sustainable 

Behavior – E-scooter Behavior Relationship  

The two-way moderation analyses showed that personality moderates the 

relationship between sustainable behavior and risky riding. If personality performs its 

moderating role only among specific riders, a single interaction coefficient would 

capture the moderating role of personality only at its average, without revealing 

whether the moderation varies with rider characteristics. The present analysis therefore 

tested whether the moderating role of personality reported above is stable across riders 

or are themselves conditional on certain rider characteristics. Age was the second 

moderator of primary interest. Risk disposition and the role of emotional reactivity in 

behavior are known to shift across the lifespan (Josef et al., 2016), so age has a clear 

claim to condition how affective traits translate environmental concern into restraint. 

Testing whether a moderating effect depends on a further variable requires a 

moderated moderation analysis. Each of the eighteen two-way interactions that 

survived Bonferroni correction was crossed with a set of demographic second 

moderators: age, usage frequency, habitual speed, maximum single-trip duration, and 

a student versus non-student contrast derived from employment status. This produced 

ninety three-way terms (k = 90). Because that number is large, both Bonferroni and 

false discovery rate corrections were computed and reported. 

Of the ninety three-way terms tested, two survived Bonferroni correction. Both 

conditioned the same relationship, between Caring for the Environment and Risky 

Behaviors & Violations, on rider age: one through Neuroticism and one through 

Negative Valence. The two effects are therefore best understood not as independent 

findings but as convergent evidence for a single phenomenon. As riders age, the role 

of negative affect in channeling environmental concern into reduced risky riding 

strengthens, and this surfaces through two correlated but distinct traits. Figure 12 

presents the conceptual model. Age of e-scooter users moderates the moderating role 

of Neuroticism in the relationship between  Caring for the Environment and Risky 

Behaviors & Violations. The moderating role of Negative Valence followed the same 

structure. 
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The first and stronger term was the age-conditioned Neuroticism moderation, 

a = −.14, t(1016) = −4.19, p < .001. Its contribution over the two-way higher order 

model was modest but reliable, ΔR² = .011, F(1, 1016) = 17.55, p < .001, accounting 

for approximately one percent of additional variance in Risky Behavior & Violations 

beyond all constituent main effects and two-way interactions. To probe the three-way 

term, the moderating role of Neuroticism in the relationship between Caring for the 

Environment and Risky Behaviors & Violations was estimated at three levels of age. 

Among younger riders (−1 SD), it was negligible and nonsignificant.At mean age it 

was moderate and significant, slope = −.12, t = −4.74, p < .001, and among older riders 

(+1 SD) it was stronger still, slope = −.25, t = −6.05, p < .001. The sign of the 

moderation was stable across the significant range, indicating monotonic 

intensification rather than a crossover. As riders age, emotional reactivity increasingly 

channels environmental concern into reduced risky riding, so that the protective 

conditional effect is strongest among older, more reactive riders, whereas among 

younger riders environmental concern operates largely independently of emotional 

reactivity. Inspection of the confidence band indicated that the interaction slope 

became statistically distinguishable from zero from approximately −0.50 SD of age 

upward, and that its precision diminished toward the upper end of the age range, where 

fewer participants were observed. This pattern is displayed in Figure 12. 
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Figure 12. Conceptual model of the moderated moderation analysis, in which rider 

age moderates the moderating role of Neuroticism in the Relationship Between Caring 

for the Environment and Risky Behaviors. 
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 The second term followed a closely parallel form, with the same Caring for 

the Environment–Risky Behaviors & Violations relationship conditioned by age 

through Negative Valence. It was considerably weaker and survived correction only 

marginally, β = −.08, t(1016) = −3.23, p = .001, pBonferroni = .046; ΔR² = .006, F(1, 

1016) = 10.43, p = .001. The probed slopes mirrored those of the Neuroticism term: 

negligible and non-significant among younger riders, significant at mean age (slope = 

−.07, t = −3.07, p = .002), and stronger among older riders (slope = −.15, t = −4.58, p 

< .001), with the slope becoming distinguishable from zero from approximately −0.29 

SD of age upward (Figure 13). Given its smaller magnitude, its marginal survival of 

correction, and the conceptual overlap between Negative Valence and Neuroticism, 

this specific result is best interpreted with caution.  

Figure 13. Caring for the Environment × Neuroticism interaction on Risky Behaviors 
& Violations at three levels of rider age. 
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3.4 Discussion 

The present study addressed two research questions. The first concerned the 

overall relationship pattern between the sustainable behaviors of individuals and their 

E-Scooter User Behaviors. The second concerned how stable individual differences, 

specifically personality traits, alter the patterns of this relationship. The factor structure 

of the eSUBQ is discussed first, since it provides the measurement foundation on 

which both questions depend. The dimensions anticipated in study 1 were put in an 

empirical confirmation in this larger dataset, and the present data finalized that 

structure. With the measurement model confirmed, the correlation analysis and the 

direct effects within the moderation models addressed the first question. The results 

generally supported the positive association between sustainable behaviors into 

Figure 14. Caring for the Environment × Negative Valence interaction on Risky 
Behaviors & Violations at three levels of rider age. 
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adaptive E-Scooter User Behaviors. The moderation analysis addressed the second 

question and revealed that certain personality traits moderate the expression of 

sustainable behaviors into e-scooter behaviors across specific behavioral domains. The 

present chapter introduced two novel contributions to the literature. The first is a 

comprehensive eSUBQ that encompasses a sustainability dimension absent from prior 

instruments. The second is a first-time application of the tri-dimensional sustainable 

behavior framework to the examination of E-Scooter User Behaviors within the 

context of SM. 

3.4.1 Factor Structure of E-Scooter User Behaviors 

The factor analysis of the eSUBQ yielded four dimensions of e-scooter user 

behavior: Risky Behaviors & Violations, Sustainability & Compliance Behaviors, Safe 

& Positive Behaviors, and Errors & Mistakes. Two of these dimensions matched the 

dimensions proposed in study 1. Risky Behaviors & Violations emerged as anticipated, 

combining deliberate risk-taking with rule violations, and Errors & Mistakes emerged 

as a coherent dimension of unintentional, skill-based failures and lapses. The 

remaining two factors stand as merged dimensions that had been designed to be 

distinct factors initially. 

Overall, the four-factor solution generally confirmed the structure proposed in 

study 1. No proposed behavioral content was lost in the process. The behaviors 

anticipated across the original dimensions were recovered and redistributed across four 

factors rather than five. Several items were removed during analysis, but their loss did 

not eliminate any behavioral category. One item failed to load on any factor and was 

dropped. The remaining items were removed for cross-loading, and in each case the 

behavior was probably perceived as ambiguous in its meaning. These items sat at the 

boundaries between dimensions because they could be construed in more than one 

way, and their removal solidified the factor structure. For example, the item assessing 

sidewalk riding (Item 40) which loaded on both the Risky Behaviors & Violations and 

Safe & Positive Behaviors factors. This pattern is consistent with qualitative evidence 

that e-scooter riders have divergent interpretations on sidewalk use. Some frame it as 

a rule violation, while others describe it as a deliberate, safety-motivated adaptation to 

inadequate road infrastructure (Ergin & Öz, 2026). The item's cross-loading in the 
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present study may therefore reflect a genuine duality in how this behavior is 

experienced by riders, and future research may benefit from retaining and further 

examining this item despite its exclusion here on empirical grounds. 

The Safe & Positive Behaviors merge was a divergence from the questionnaire 

design although it is not completely unexpected. The instrument was designed to 

measure safe riding and prosocial behaviors as separate dimensions, yet the two could 

not be empirically distinguished. Items capturing safe riding loaded together with 

items capturing prosocial behaviors toward other road users on a single factor. This 

outcome was foreshadowed by the qualitative findings of study 1, in which participants 

described the same action as both a safety precaution and a prosocial behavior toward 

others, and the present results confirm empirically what those narratives suggested. 

Safe and prosocial e-scooter behaviors are not experienced or conceptualized by riders 

as separate behavioral domains, and the initial design assumption that they would 

separate was not supported in this case. 

The Sustainability & Compliance Behaviors merge was not anticipated and 

requires broader explanation, because it joins two behavioral mechanisms that are 

conceptually distinct. The factor was expected to capture only environmentally and 

convenience-based preferences related to e-scooter use. Instead, it also contained five 

items written initially as safety or positive behaviors. These include behaviors like 

wearing a helmet and protective gear, wearing reflective clothing at night, signaling 

turns by arm, warning another rider of danger, and dismounting to walk with the e-

scooter through shared spaces with pedestrians. These behaviors do not share content 

with the environmental motivations the other sustainability behavior items capture, yet 

they loaded together with it rather than with the Safe & Positive Behaviors dimension. 

Two mechanisms may account for this pattern, explaining different points of 

this merge. The first mechanism to consider is conviction. The compliance behaviors 

could be regarded as effortful and pre-planned. Each requires a rider to be committed 

in advance to riding responsibly, in the same way that environmentally motivated e-

scooter use requires a standing commitment to a sustainable mode of travel. This 

shared basis might explains why these items joined environmental and convenience-

based preferences, since both express a deliberate orientation rather than a momentary 

reaction to specific circumstances. It may also explains why they separated from Safe 
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& Positive Behaviors, since the safe-riding items on that factor are mostly momentary, 

situation-triggered responses to immediate hazards or specific circumstances that 

riders can perform without any prior commitment. 

While conviction explains why these behaviors cluster, it does not fully explain 

why the cluster aligns with environmental and convenience-based preferences 

specifically. The answer may lie in how riders construe these behaviors. For the riders 

in this sample, wearing a helmet, signaling, warning another user, or dismounting in 

shared spaces seem to belong to the same mental category as choosing an e-scooter for 

environmental reasons. The merge is therefore best interpreted as a feature of riders' 

behavioral organization: protective and considerate conduct and environmentally 

motivated use are represented together because both are framed as voluntary 

contributions rather than required safety measures. 

Why these acts are framed as voluntary contributions rather than as required 

safety measures is a further question, and one potential explanation lies in the 

regulatory environment surrounding e-scooter users. As noted in Chapter 1, the rules 

governing e-scooter use are limited and existing ones are inconsistently enforced, 

which is part of what distinguishes e-scooter user behavior from the behaviors of other 

vehicle operators such as car drivers. Where compliance is not compelled by clear and 

enforced rules, behaviors such as wearing a helmet or signaling may be experienced 

less as obedience to rules and more as a personal choice to support an orderly and 

sustainable mobility system. This may account for their alignment with environmental 

motivation rather than with behaviors providing momentary safety. 

This consistency is observable throughout the measurements provided by Baby 

et al. (2024), Kim et al. (2024), and Lee et al. (2025). Lee et al. (2025) validated the e-

Scooter Rider Behavior Questionnaire (eSRBQ) in South Korea using a three-factor 

structure comprising Violations, Errors, and Positive Behaviors. Similarly, Kim et al. 

(2024) identified defensive behaviors and proactive safety behaviors as two distinct 

factors alongside a separate Errors construct. The current measurement tool also 

revealed Errors as a separate factor, which is consistent across all three studies and 

suggests that error-prone riding constitutes a behaviorally distinct dimension across 

different cultural and regulatory contexts. However, unlike Lee et al. (2025) and Kim 

et al. (2024), the eSUBQ organized defensive and proactive safe behaviors together 
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with positive behaviors under the unified Safe & Positive Behaviors dimension. This 

dimension alone consists of 23 items, exceeding the total item count of Lee et al.'s 

(2025) entire instrument, which indicates the amount of behavioral detail the measure 

captures. The merge of Safe & Positive Behaviors may be due to the intertwined nature 

of these two types of behaviors among Turkish e-scooter users, especially under a 

challenging infrastructural context. Participants seem to perceive safe behaviors 

almost equivalent to behaviors that hold prosocial motivations, suggesting that they 

cannot easily distinguish between the nuances of safety promotion and altruistic 

tendencies in e-scooter use. For instance, yielding to pedestrians may simultaneously 

be interpreted as a safety precaution and a prosocial act, making the two difficult to 

distinguish empirically. 

Baby et al. (2024), Kim et al. (2024), and Lee et al. (2025) each divided e-

scooter user behavior into distinct behavioral subcategories. Baby et al. (2024) 

presented the dimensions of traffic violation, negative behavior, and prohibited 

actions, while Lee et al. (2025) separated violations and errors into two distinct factors. 

Kim et al. (2024) achieved a meaningful distinction within the safe behavior domain 

by separating defensive riding from proactive safety behavior, a granularity that the 

eSUBQ did not empirically replicate. Baby et al. (2024) also achieved greater precision 

in identifying positive behaviors and distinguishing slips and lapses from control 

errors, which is more consistent with Reason et al.'s (1990) original taxonomy. The 

eSUBQ did not achieve this level of granularity on either front. Risky behaviors of 

varying intentionality were treated as a single undifferentiated dimension, and error-

prone riding was captured under a unified Errors & Mistakes factor without 

distinguishing between attentional lapses and control failures. This divergence is 

interpretable from the regulatory context. All three comparison studies were conducted 

in South Korea, a country that has considerably more developed micromobility 

infrastructure and stricter regulations for micromobility use (Kang et al., 2024). 

Notably, Lee et al. (2025) themselves observed that the concept of riding in the wrong 

direction was ambiguous among Korean e-scooter users due to the absence of 

dedicated micromobility lanes, a finding that resonates strongly with the Turkish 

context. In Türkiye, particularly in cities like Ankara, micromobility infrastructure is 

comparatively underdeveloped, and the regulatory framework does not extensively 
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define violation-specific actions for e-scooter users. For instance, while riding with 

two people on a single e-scooter is considered a violation, riding against the traffic 

flow is not explicitly prohibited under current Turkish regulations. Under such 

regulatory ambiguity, participants may lack the conceptual framework to distinguish 

violations and prohibited actions from more general risky behaviors, resulting in a 

single undifferentiated Risky Behaviors factor. 

Beyond the safety-oriented dimensions common to existing instruments, the 

eSUBQ measures sustainability behaviors, a domain not represented in any prior e-

scooter measure. These contributions were made possible by the qualitative foundation 

of the eSUBQ, which was achieved through in-depth interviews conducted with 

Turkish e-scooter users in study 1. This stands as a methodological step that none of 

the Korean instruments undertook prior to their item development. While Kim et al. 

(2024) incorporated interviews into their study, these were conducted after 

questionnaire administration with the purpose of exploring motivations behind 

observed risky behaviors, rather than informing item generation or the behavioral 

taxonomy of the instrument. Rather than adapting items from existing cycling or 

driving behavior questionnaires, the eSUBQ generated its item pool inductively from 

the behavioral repertoire of actual e-scooter users in the Turkish context. This is 

reflected not only in the emergence of behaviorally novel dimensions but also in the 

overall depth of the measure. The final instrument retains 72 items across four factors, 

exceeding the item counts of Baby et al. (2024) with 27 items, Kim et al. (2024) with 

32 items, and Lee et al. (2025) with 19 items. This breadth suggests that the inductive 

approach captured a wider range of behaviorally meaningful distinctions than 

deductive adaptation from existing instruments. 

The most theoretically novel contribution of the eSUBQ is the Sustainability 

& Compliance Behaviors dimension. Its sustainability component is entirely absent 

from all three comparison instruments, none of which conceptualized sustainability-

oriented riding as a measurable behavioral domain. The emergence of this content 

suggests that sustainability-oriented riding, such as choosing e-scooters over 

motorized vehicles or using shared systems responsibly, constitutes a meaningfully 

distinct behavioral and motivational domain that warrants specific attention in future 

research. This finding implies that e-scooter behavior cannot be fully understood 
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through the lens of safety and risk alone, and that sustainable conduct represents an 

independent and theoretically meaningful layer of the human factor in micromobility. 

It further suggests that general sustainable orientations may manifest in traffic-specific 

behavioral patterns, a possibility that carries broader implications for the study of SM. 

Within this same dimension, a second and equally distinctive set of behaviors 

are captured: compliance behaviors. These reflect convicted norm-following and 

considerate riding, which include behaviors that can either be safety-driven in the self-

protective sense or explicitly prosocial in the altruistic sense. They can also be oriented 

toward managing the social tension that arises from e-scooter use in shared and 

contested public spaces. Examples include dismounting and walking alongside the e-

scooter in pedestrian-dense areas and refraining from behaviors that obstruct or disturb 

other road users. While Kim et al.'s (2024) Defensive Riding dimension captures 

similar cautious behaviors, it is organized around what the behavior protects, whereas 

these compliance behaviors are unified by the rider's internalized conviction to ride 

properly, regardless of who benefits, a construct logic that has no direct equivalent in 

the existing measurement literature. 

That Sustainability & Compliance Behaviors loaded onto a single factor rather 

than separating is itself one of the more revealing results of the analysis. This single 

factor emergence might imply that riders construe considerate, norm-following riding 

as a form of sustainability behavior. The empirical finding on this factor structure 

suggests that two sets of behaviors might arise from the same motivational source that 

drives Sustainability & Compliance behaviors more broadly. Both streams are 

conviction based, and they appear to draw on a shared orientation toward using e-

scooters responsibly within a shared public space. This shared origin is likely 

reinforced by the alienation of e-scooter users from both the infrastructure and the 

social context of traffic in Türkiye. This infrastructural deficiency is also stated at 

national road-safety policy itself. The policy report specifically identifies the absence 

of suitable infrastructure for scooter-type modes and recommends its development 

(Emniyet Genel Müdürlüğü Trafik Başkanlığı, 2021). Operating without dedicated 

infrastructure and under limited regulatory guidance, riders inhabit an ambiguous 

social role in traffic. Within that role, riding sustainability-oriented usage and riding 

compliantly may be experienced as the same effort to ride legitimately rather than as 
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separate motivational domains. This interpretation is supported by two converging 

findings from the current study. First, 61.75% of participants reported having no 

knowledge of e-scooter regulations in Türkiye, indicating that compliance cannot be 

primarily regulatory in origin if the majority of riders are unaware of the rules they 

would be complying with. Second, only 4% of participants received tickets during the 

study period, suggesting that formal enforcement on e-scooters is negligible. Together 

these findings indicate that compliance among Turkish e-scooter users is driven by 

social norms and situational expectations rather than regulatory pressure, which is 

consistent with its empirical grouping alongside sustainability rather than safety. 

The breadth of the eSUBQ item pool, while a strength in terms of behavioral 

coverage, is reflected in the explained variance of the four-factor solution, which 

accounts for 44% of the total variance, which comparatively lower than Baby et al. 

(2024) at 58.6% and Kim et al. (2024) at 46.7%. Beyond its psychometric properties, 

the eSUBQ carries practical implications for various stakeholders in the shared e-

scooter ecosystem. Municipal authorities and policymakers can utilize the scale to 

assess the behavioral impact of new infrastructure such as dedicated e-scooter lanes or 

parking zones. Shared mobility companies could similarly utilize the questionnaire to 

identify different rider profiles and develop targeted campaigns aimed at promoting 

safer and more sustainable riding practices. 

3.4.2 Relationship Between the Main Variables of the Study 

3.4.2.1 SBS – eSUBQ Relationship 

The correlational findings provide the basis for RQ2 while supporting that 

sustainable behavioral dispositions are systematically associated with E-Scooter User 

Behaviors, most clearly in the case of safe and considerate riding. More specifically, 

the sustainable practices of individuals in daily life appear to spill over onto their E-

Scooter User Behaviors, consistent with the behavioral spillover framework proposed 

by Thøgersen and Ölander (2003) and elaborated by Truelove et al. (2014), which 

suggests that sustainable behaviors in one life domain can activate and reinforce 

sustainable conduct in adjacent domains through value consistency and habit 

generalization. The most consistent evidence for this spillover is observed in the 

relationship between sustainable behaviors and Safe & Positive Behaviors. Every 
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lower-order dimension of sustainable behaviors was positively and significantly 

associated with Safe & Positive Behaviors, with correlation coefficients ranging from 

r = .26 to r = .43. Caring for the self mentally and physically, behaving prosocially 

toward others and protecting their rights, preserving the environment and its resources, 

and using resources frugally, each of these behavioral dispositions appears to carry 

over into safety-oriented and considerate behavior in the traffic setting. The 

consistency of this pattern across the lower-order dimensions of the sustainable 

behavior construct further aligns with Corral-Verdugo et al.'s (2021) tri-dimensional 

framework, which positions Self-Care, Altruism, Equity, Frugality, and Pro-

environmental Behaviors as manifestations of a unified underlying sustainable 

orientation, a unity that appears to be preserved when these behaviors manifest in E-

scooter User Behavior.  

However, the same uniform associations were not applicable for Risky 

Behaviors & Violations. Here the expression of sustainable dispositions into e-scooter 

usage was selective, and it was counterintuitive especially for the prosocial aspect of 

sustainable behaviors. Despite that, this selectivity is informative. Behavioral spillover 

is expected to be strongest when the initial disposition and the target behavior are 

similar in character, and weaker or absent when they are dissimilar (Truelove et al., 

2014). Safe and positive riding is complementary with sustainable behaviors, 

especially in terms of considerate, norm-respecting, and other-regarding riding. 

However, risky riding is not similar to what these sustainable orientations posit. As the 

item content of this factor indicates, risky behaviors are dominated by assertive riding 

and impairment behaviors such as riding at maximum speed, performing acrobatic 

maneuvers, and riding under the influence, which share little similarity with what 

sustainable behaviors of individuals essentially hold.  

Frugality showed the expected protective association by correlating negatively 

with Risky Behaviors & Violations. This is the behaviorally coherent case among the 

sustainable dimensions. Frugality is itself a disposition of restraint and avoidance of 

excess, and its expression into cautious rather than reckless riding represents a 

translation between behaviors that are similar in their underlying orientation. The same 

disposition was also positively associated with safe and positive riding, so frugality 

translated consistently across both adaptive outcomes. It should be noted that frugality 
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also covaried with lower Neuroticism and lower Negative Valence in the present 

sample, so part of this protective association may be carried by the emotional stability 

that accompanies a frugal orientation rather than by restraint alone. 

The selectivity of Risky Behaviors & Violations starts from the remaining 

interpersonal and self-care oriented dimensions. The associations between caring for 

oneself, protecting others' interests and having an equitable worldview were each 

positively and significantly associated with Risky Behaviors & Violations. This is 

counterintuitive on the surface, since one would expect riders who attend to their own 

wellbeing and to the rights and welfare of others to avoid behaviors that potentially 

endanger self and others. The associations are modest, consistent with the small effect 

sizes typically reported in the spillover literature, but their positive direction is notable, 

implying that self-caring and prosocial orientations coincide with, rather than restrain, 

risky riding. Dissimilarity between these sustainable orientations and risky riding does 

not by itself explain this, since dissimilarity is expected to reveal an absent association 

rather than a positive one, which implies a different mechanism. Two descriptive 

possibilities are therefore worth noting. First, the association may partly reflect 

exposure, in that more engaged riders accrue more opportunities to commit the 

behaviors the risky items describe. The regression models reported below, which 

control exposure are better placed to assess this. Second, the risky factor is not 

composed solely of risky and reckless riding conduct but also includes assertive and 

practical maneuvers, such as entering against the flow of traffic or crossing away from 

designated points. These specific behaviors might not be regarded as risky or reckless 

by more actively engaged riders, which is discussed in depth in the next chapter. 

Pro-environmental Behaviors presented an intermediate case. This dimension 

was not significantly associated with Risky Behaviors & Violations, even though it 

was positively associated with Safe and Positive riding. Environmental orientation 

thus expressed itself in the adaptive domain without showing any corresponding 

relationship with risky riding. This asymmetry is consistent with the broader 

observation that the expression of a sustainable disposition depends on the similarity 

between the disposition and the target behavior. Acting in favor of the environment is 

closely aligned with considerate, norm-respecting riding but bears little relation to the 
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sensation-seeking content that characterizes risky behavior, so its expression 

registered on one outcome and not the other. 

The same broadly positive pattern that Safe & Positive Behaviors exhibit also 

extended to Sustainability & Compliance Behaviors, though with a bit more selective 

profile across the Sustainable Behavior dimensions. At the lower-order level, Frugality 

showed the strongest association followed by Pro-environmental Behaviors while 

Equity was significantly negative and Self-Care and Altruism were essentially null. 

Rather than reflecting every sustainable orientation alike, sustainability-oriented and 

norm-following e-scooter use was most strongly expressed by riders disposed toward 

resource conservation and direct environmental protection. This is theoretically 

coherent with the conviction-based actions, in which this factor captures a 

commitment to responsible, norm-respecting use of e-scooters rather than a 

generalized prosocial tendency. Frugality and pro-environmental action are the 

dispositions most continuous with conserving, rule-attentive riding, whereas 

interpersonal orientations such as equity and altruism bear little or even inverse 

relation to it. The negative equity association is the most notable departure and requires 

careful interpretation, but it nevertheless shows that sustainable conduct does not 

express uniformly into this behavioral domain. 

 Errors and Mistakes presented a quieter version of the pattern observed for 

risky riding. Skill-based and attentional riding failures were largely unrelated to most 

sustainable dispositions, with Frugality and Pro-environmental behavior showing no 

significant association at all. Where associations did emerge, they were weak, positive, 

and confined to the same interpersonal and self-care dimensions that behaved 

unexpectedly for risky riding: Self-Care, Altruism, and Equity. The direction echoes 

the risky pattern in essence. Dispositions toward attending to oneself and to others did 

not protect against error-prone riding and were, if anything, modestly associated with 

more of it. The associations are small enough that they should not be over-interpreted, 

and the broader observation still holds that sustainable orientations bear little 

systematic relation to errors, consistent with Reason's (1990) distinction between 

errors and more intentional behavioral categories. If error-prone riding is primarily 

attentional, skill-based, or situationally triggered, it would not be expected to follow 

from stable sustainable orientations in the way that more deliberate behavioral 
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dimensions do. The practical implication is that interventions targeting e-scooter errors 

are likely to be more effective if they focus on skill development and situational 

awareness than on cultivating sustainable behaviors, which appears to have little 

protective bearing on this dimension of riding. 

3.4.2.2 Personality – eSUBQ Relationship 

The correlational analysis also examined how stable personality traits relate to 

E-Scooter User Behaviors, with results generally consistent with the expectations of 

the study. For the purposes of interpreting the correlation patterns, the six personality 

dimensions can be broadly grouped into two sets based on the direction of their 

associations. The "adaptive" traits, Extraversion, Conscientiousness, Agreeableness, 

and Openness, generally showed positive associations with Safe & Positive Behaviors 

and negative associations with Risky Behaviors & Errors. The one exception was 

Openness, which was weakly positively associated with Risky Behaviors (r = .07). 

The "maladaptive" traits, Neuroticism and Negative Valence, showed the opposite 

pattern. They were positively associated with Risky Behaviors & Errors and negatively 

associated with Safe & Positive Behaviors. The strongest associations within this 

pattern were observed for Agreeableness with Safe & Positive Behaviors and 

Neuroticism with Risky Behaviors, which is theoretically coherent given the prosocial 

nature of the former and the impulsive, emotionally reactive nature of the latter. The 

maladaptive pattern was similarly pronounced for Risky Behaviors, where 

Neuroticism and Negative Valence showed strong positive associations, while 

Conscientiousness and Agreeableness showed negative ones. The same maladaptive 

traits were associated with Errors as well, Neuroticism and Negative Valence, 

suggesting that emotional instability and negative self-perception accompany both 

intentional risk-taking and unintentional skill-based failures. Sustainability & 

Compliance Behaviors, by contrast, were most strongly tied to the adaptive traits, with 

Conscientiousness and Extraversion (r = .30) showing positive, and Neuroticism 

showing negative associations. This is theoretically coherent given the organized, rule-

following orientation that characterizes conscientiouss individuals and the deliberate, 

norm-respecting nature of this behavioral dimension. Overall, the direct associations 

between personality traits and E-Scooter User Behaviors are not particularly strong. 
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However, these relationships exist alongside those of sustainable behaviors, which 

raises the question of whether personality traits condition the strength of the 

sustainable behavior–e-scooter behavior relationship rather than simply adding to it 

independently. The following section examines this possibility through moderation 

analysis. 

3.4.3 Moderation of Personality Traits and Its Theoretical Implications 

3.4.3.1 The Direct Effects 

The lower-order sustainable behavior dimensions continued to predict Safe & 

Positive Behaviors after accounting for how much and how a person rides, which 

confirms that the translation of sustainable behaviors does not depend on riding 

exposure. Caring for the Environment behaved the same way, predicting more 

sustainable and compliant riding and less risky riding. The counterintuitive 

associations held as well. Caring for Others and Caring for Self still predicted risky 

riding, and Caring for Others still predicted errors. The unexpected link is therefore 

not a result of more frequent or faster riding, but a sign of a more complex relationship. 

Having kept their direct effects, the dispositions raise the section's central question: 

whether and how personality traits condition those translations. 

3.4.3.2 Moderating Role of Personality on Safe & Positive Behaviors 

The first and perhaps most striking result of the moderation analysis concerns 

the case where personality did not interact with a specific sustainable behavior at all. 

No personality interaction emerged for Safe & Positive Behaviors. This is in line with 

the associations reported earlier. All three higher-order sustainable behaviors 

translated strongly, and also uniformly into safe and prosocial riding. Among riders 

who hold sustainable dispositions, whether caring for the self, the environment, or 

others, safe and positive riding follows regardless of personality profile. This is the 

clearest evidence in the present study that sustainable orientations carry over into 

safety oriented riding. Personality conditioned only the other outcome behaviors, 

where the expression of sustainable dispositions was more contested. Where 

sustainable dispositions expressed themselves in safe and positive riding, they did so 
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unconditionally. Where they expressed themselves in risky, sustainable and compliant, 

or erroneous riding, personality determined whether and how that expression occurred. 

3.4.3.3 Interaction Effect of Personality on Risky Behaviors & Violations 

Of the four outcomes, Risky Behaviors & Violations drew the most personality 

interactions. These interactions can be separated into three kinds. In the first, the 

relationship reversed direction across the range of the trait, so that a sustainable 

disposition associated with less risky riding at one end was linked to more risky riding 

at the other. In the second, the trait did not reverse the relationship but made it stronger. 

In the third, the interaction held only for riders at the extreme high or low end of the 

trait and was absent across the majority of the sample. For this last kind, only a small 

share of riders fell within the region where the effect was significant. 

Both crossover interactions involved Caring for the Environment, and in each 

the association with Risky Behaviors & Violations reversed beyond a certain 

personality score. For Neuroticism, environmental concern was associated with less 

risky riding across most of the sample, and this protective link reversed only among 

the most emotionally reactive riders, where environmental concern no longer reduced 

risk. Negative Valence ran in the same direction but differed in form. Here the risk-

reducing association held for riders high in negative self-perception, around 30% of 

the sample, with no riders falling in the opposing region.. 

Altogether, these two interactions point to a similar conclusion. Emotional 

instability and a negative view of the self appear to be the conditions under which 

caring about the environment expresses itself as reduced risky riding. Where riders 

were more neurotic, environmental care translated into lower risk taking in e-scooter 

use. For individuals with low lewels of negative self-perceptions, the protective link 

reverses but this is essentially unpopulated within the current sample. Where 

Neuroticism or negative self-perception was very low, the translation fades and at the 

positive extreme, the same environmental care became a mirror of risky behavior and 

violation rather than a preventer of it. One possibility, is that heightened reactivity 

translates into greater caution in a demanding traffic setting.  

Because tendency towards risky behaviors shifts across the lifespan (Josef et 

al., 2016), it is reasonable to question whether the conditioning of environmental care 
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by negative affect varies with rider age. Moreover, mean levels of Neuroticism tends 

to decline across adulthood but its behavioral and affective consequences have been 

found to intensify with age (Roberts et al., 2006), with older individuals high in 

Neuroticism showing more pronounced reactivity to stressors (Mroczek & Almeida, 

2004). Low self-esteem is bound up with the same process, since it is closely related 

to Neuroticism and tends to operate jointly with it in shaping responses to stress 

(Amestoy et al., 2023). On this basis, the extent to which emotional reactivity and 

negative self-perception condition the translation of environmental care into reduced 

risky riding might reasonably be expected to depend on a rider's age. Age conditioned 

both the Neuroticism moderation and the Negative Valence moderation of the Caring 

for the Environment and risky riding relationship. In both cases the moderation was 

negligible among younger riders and grew stronger with age, so that the strengthening 

of environmental care's protective effect by emotional reactivity and by negative self-

perception was most salient among older riders. The age conditioning of the Negative 

Valence term was the weaker and more fragile of the two, so this specific result needs 

caution in interpretation. These results are also exploratory in nature and require 

replication, particularly in a sample with a wider age range than the present one, before 

they can be interpreted with confidence. 

Besides the crossover patterns, certain personality traits strengthened the 

relationship between SBS dimensions and risky riding without reversing it. 

Extraversion was one of them. The positive association between Caring for Others and 

risky riding, and between Caring for Self and risky riding, grew stronger as riders 

scored higher on Extraversion. Only a small minority at the low end of Extraversion 

rode e-scooters in the protective direction the behavioral spillover perspective would 

predict. This suggests introversion may itself act protectively, with prosocial and self-

care orientations translating into less risky riding among the most introverted riders. 

That inference needs caution though, since it rests on the small minority at the low end 

of the trait. 

One explanation for why Extraversion strengthens the effect is that outgoing 

riders act on their care by engaging actively with others while riding, rather than by 

holding back their riding. That active, sociable way of riding may itself be the aspect 

that carries more risk. Thus, Caring for Others may be interpreted as staying responsive 
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to the social environment in traffic and not holding others up, and Caring for Self might 

be interpreted as riding in the assured, capable way that feels right and convenient, 

both of which may translate into the assertive, practical maneuvers the Risky 

Behaviors & Violations would include. Extraversion sets how caring is interpreted for 

the behavior, and for outgoing riders it may be interpreted as active engagement rather 

than proceeding with caution. At the low end of Extraversion the same caring is 

expressed as withdrawal and prudence, which is the protective direction seen in the 

small low-end region. 

Conscientiousness took a similar role, strengthening the relationship between 

sustainable behaviors and risky riding for both Caring for Others and Caring for Self. 

More organized and rule-oriented riders counterintuitively showed more risky riding 

as they cared more. The two cases of caring differed only at the low end. For Caring 

for Others, the effect turned protective in the small minority lowest on 

Conscientiousness, whereas for Caring for Self no protective effect was visible at the 

low end. For conscientious riders, caring for others and for the self appeared to be 

channeled through a different mechanism. The risky factor contained assertive, 

practical maneuvers rather than plainly reckless behaviors, and a conscientious rider 

may not perceive such maneuvers as risky from the beginning. They may instead read 

them as the efficient and responsible way to complete the trip, a maneuver that serves 

the rider and keeps things flowing for others. Caring was then expressed through 

competent, purposive execution rather than through caution. At the low end of the trait, 

the pattern partly reverses. For the least conscientious riders, caring for others 

translated into less risky riding, though this held only for Caring for Others and only 

among the small minority lowest on the trait. 

The last group of moderators showed interaction effects only at the extremes 

of their trait ranges. One such moderator was Negative Valence, acting on the link 

between risky riding and Caring for Others and Caring for Self. For Caring for Self, 

negative self-perception appeared to reverse the positive relationship with risky riding 

for a minority of the sample. For Caring for Others, the positive link simply weakened 

toward the high end. The pattern was therefore a gradual diminishing of the association 

between caring for self and others and risky behavior. One potential explanation might 

be that riders who think poorly of themselves likely lack the self-assurance that turns 
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caring into assertive, forceful riding, so for them caring stays inert rather than 

expressing itself as the maneuvers the Risky Behaviors & Violations factor scores. 

Neuroticism showed a similar pattern for Caring for Others and Caring for Self. 

For Caring for Others, the positive link with risky riding reversed only among the most 

emotionally reactive riders. For Caring for Self, the same held for the small minority 

highest on the trait. As with Negative Valence, the reversal was observed for too few 

riders to carry interpretive weight, and the link stayed positive across the rest of the 

range.  

A final strengthening effect appeared for Agreeableness in Caring for Others 

and risky riding relationship , though it should be interpreted with caution. The 

prosocial tendencies to risky riding association grew slightly stronger as 

Agreeableness rose, aligning with the Extraversion and Conscientiousness effects 

discussed above. The interaction was weak and its lower limit fell well beyond the 

observed range, so the positive effect spanned almost the whole sample with no real 

protective region. Furthermore, the reliability coefficient of Agreeableness was the 

weakest among personality traits. Therefore, it offers only suggestive support that 

more agreeable riders enact caring as assertive riding. The next section will cover the 

three personality interactions emerged for Sustainability & Compliance Behaviors 

3.4.3.4 Moderating Role of Personality in Sustainability & Compliance 

Behaviors 

The moderating role of personality in the relationship between sustainable 

behaviors and Sustainability & Compliance Behaviors showed a clearer and more 

expected pattern. All three interactions involved Caring for the Environment as the 

predictor, the base association here was consistent with what the spillover perspective 

predicts. To be more specific, environmental care was related to more sustainable and 

compliant riding. Extraversion and Conscientiousness strengthened this positive 

association. The conditional effect of Caring for the Environment on Sustainability & 

Compliance Behaviors was significantly positive for most of the sample and 

strengthened as each trait rose.  

The interpretations of these results are almost the mirror of the findings over 

risky behaviors. The same engagement and self-regulation that channeled caring into 



124 

assertive and risky maneuvers here channeled environmental care into compliance 

based, sustainability motivated riding instead. For these moderators, personality did 

not change the sign of the relationship. It did not determine whether the sustainable 

disposition was expressed at all, but scaled how strongly it was expressed in riding 

behavior. 

However in contrast, Neuroticism worked in the opposite direction, 

diminishing the positive association. The effect of Caring for the Environment on 

sustainable riding was positive for most riders and reversed to negative only in the 

small minority of riders highest on the trait. As in the moderation effect of personality 

on risky behaviors, this reversal influenced too few riders, and the main interpretation 

stays the same. High emotional reactivity undermines the self-regulation through 

which environmental care is carried into conviction based compliant e-scooter usage 

as well as sustainability motivated decisions and behaviors. 

3.4.3.5 Moderating Role of Personality in Mistakes and Errors 

Errors & Mistakes showed the same mix of patterns seen for Risky Behaviors 

& Violations, and again the base relationship was counterintuitive, with Caring for 

Self and Caring for Others tending to predict more errors. Specifically, Extraversion 

strengthened this link for Caring for Others. The conditional effect was significantly 

positive for most of the sample, and strengthened across the higher range. The 

interpretation of this findings carries over from the findings of risky behaviors. For 

outgoing riders, caring was enacted as active, assertive riding rather than as caution, 

and that same engagement generated more of the slips and misjudgments that riders 

tend to show. 

Conscientiousness produced a two-sided crossover interaction for the 

relationship betwee Caring for the Environment and Errors & Mistakes, the only 

reversal i that affected a meaningful portion of riders at both ends. For the riders lowest 

in Conscientiousness the effect was negative, so environmental care is related to fewer 

errors, while for the upper end of Conscientiousness it turned significantly positive, 

predicting more errors. A possible interpretation is that at low Conscientiousness, 

environmental care becomes the protective mechanism through cautious, unhurried 

riding that kept errors down and become a protective mechanism. On the other hand 
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at high Conscientiousness the same care was enacted through the confident, purposeful 

assertiveness that, as on the risky factor, generated errors because the rider acted 

decisively. Therefore at high Conscientiousness, the protective mechanism that Caring 

for the Environment produces in terms of errors seems to disappears. 

Neuroticism worked in the negative direction for both Caring for Others and 

Caring for the Environment, reversing each only in a small high-trait end. For Caring 

for Others the positive link held for most riders and turned negative only among the 

small minority highest in Neuroticism. For Caring for the Environment the same 

principle held, with reversal observed at the very low minority. These reversals are 

represented by few riders and the main interpretation matches the previous weakening 

effects. High emotional reactivity seemingly disrupts the calm and steady riding 

through which sustainable behaviors is carried into action. 

3.4.4 Conclusion and Limitations 

Overall, the interactive effects of personality on the link between sustainable 

behaviors and E-Scooter User Behaviors showed that the translation of sustainable 

dispositions into riding behavior was not uniform across riders. The moderation was 

most concentrated on Risky Behaviors & Violations, which carried the majority of 

significant interactions, with Errors & Mistakes also moderated and Sustainability & 

Compliance Behaviors moderated through Caring for the Environment alone. The 

dimension of Safe & Positive Behaviors, by contrast, was not moderated by any of the 

personality traits. Therefore, that translation of sustainable behaviors held 

independently of personality, according to current results. This distribution suggests 

that personality mattered most where the behavior was assertive or error-prone, and 

least where it was tended to be safe, positive or sustainability oriented. These results 

provide a partial answer to RQ3, since certain traits conditioned only certain 

relationships among sustainable behaviors and E-Scooter User Behaviors. However, 

an exploratory moderated moderation analysis went deeper and further showed that 

age further conditioned both Caring for the Environment crossover interactions, with 

the protective effect more salient among older riders.. The psychological mechanisms 

that drive the general framework of moderating role of personality on the relationship 

between SBS dimensions and eSUBQ dimensions will be delivered in Chapter 4. 
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Across the set, all six personality dimensions except for Openness  moderated at least 

one relationship, collectively showing that personality served as a meaningful 

boundary condition on the potential spillover of sustainable behaviors into traffic. 

The present study carries several limitations worth acknowledging. The cross-

sectional design prevents causal inferences from being drawn from the correlational 

and moderation findings. Furthermore, several of the interaction reversals held for only 

a small minority of riders, with significant regions were observed at to narrow ends of 

the trait distributions. Therefore, these specific effects should be interpreted as 

preliminary rather than firm findings. Also, self-report measures introduce the 

possibility of social desirability bias, particularly for Risky Behaviors & Violations 

and Errors & Mistakes. Finally, the eSUBQ was subjected to exploratory factor 

analysis only, and confirmatory factor analysis remains a necessary next step for 

establishing the structural validity of the instrument. The theoretical and psychological 

mechanisms underlying the observed patterns of association and moderation are 

examined in depth in the General Discussion that follows. 
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CHAPTER 4 
 

 

4 GENERAL DISCUSSION & CONCLUSION 

 

 

A successful SM system ultimately relies on the human factor for its proper 

functioning. It is thus realized or undermined by how individuals behave once they 

engage with it. People are one of the three agent categories whose involvement Holden 

et al. (2020) saw as vital for SM to work in practice. The current study's framework 

focuses on this vital component by addressing the specific psychological mechanisms 

of how individuals behave once they take up SM options. Specifically, this was 

examined through the sustainable dispositions and personality traits that underlie E-

Scooter User Behaviors. The gap in the research of these individual-level behaviors 

associated with SM is particularly visible in the context of e-scooter literature. 

Addressing this gap becomes more essential considering e-scooters embody all three 

core elements of SM that are posited in Chapter 1 (Holden et al., 2020). Yet how e-

scooter users actually behave in traffic, and what psychological factors affect those 

behaviors, has remained largely unexamined. 

The present research aimed to fill this gap by treating the human factor and 

individual traffic related behaviors as a central concern for SM research. It developed 

a specific construct of E-scooter User Behaviors that is compatible with the SM 

approach and examined its relation to the general sustainable dispositions of 

individuals, thus bridging between these two constructs for the first time. It also 

investigated whether the translation of sustainable behaviors into E-Scooter User 

Behaviors varies with certain rider characteristics. The results indicated that this 

translation is conditioned by stable personality traits, but not in the same way for every 

behavior. The strengthening or reversal of the expression of sustainable dispositions 
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depends on the personality trait and the behavioral domain. This expression remained 

wholly unconditioned for safe and positive riding. 

Before examining the theoretical reasons behind the specific pattern of results, 

the unique contributions of this research need acknowledgment. First, the present study 

stands as one of the rare examples in the literature to investigate E-Scooter User 

Behaviors from an SM perspective, treating individuals’ behaviors as a potential 

determinant of transportation sustainability rather than as a question of adoption alone. 

Second, it develops a novel measurement tool for micromobility research that extends 

beyond the safety and risk dimensions captured by existing instruments, grounding 

item generation in the actual experiences of e-scooter users through qualitative inquiry. 

Third, it is among the rare applications of Corral-Verdugo et al.'s (2021) tri-

dimensional sustainable behaviors framework to traffic behaviors of individuals, 

bridging individual sustainable dispositions and the sustainability of specific 

behavioral systems such as traffic and transportation. Finally, it is the first study to 

examine personality traits as a moderating variable in the relationship between 

sustainable behaviors and E-Scooter User Behaviors. The following sections discuss 

the results within the existing theoretical literature and outline future directions for SM 

research. 

4.1 Operationalizing the Human Factor in E-scooter Use 

The qualitative work conducted in study 1 provided a foundation for capturing 

the diverse behavioral dimensions of e-scooter usage, particularly within the Turkish 

micromobility context. The in-depth interviews revealed behaviors specific to the 

urban environment of Türkiye and offered justifications for why certain behaviors 

emerge. Based on the qualitative inquiry of study 1, a comprehensive questionnaire 

designed to capture five distinct behavioral dimensions was developed. The empirical 

factor structure established in study 2 confirmed four dimensions of E-Scooter User 

Behaviors, addressing RQ1 by providing the measurement foundation upon which the 

subsequent analyses were built. 

The EFA partially confirmed the theoretical organization that is anticipated, with 

two notable deviations. Positive Behaviors merged empirically with Safe Behaviors, 
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suggesting that Turkish e-scooter users do not distinguish between behaviors related 

to their own safety and those directed toward the wellbeing of others. This finding is 

theoretically coherent given the overlapping motivational basis of both dimensions. 

More importantly, items capturing sustainability-oriented riding and items capturing 

deliberate, rule-following safety conduct loaded together on a single factor. 

The safety-oriented behaviors, violations, and skill-based errors identified in the 

eSUBQ all have theoretical foundations rooted in Reason et al.'s (1990) pioneering 

framework. Positive behaviors were rooted in a later extension of the DBQ to the 

traffic domain (Özkan & Lajunen, 2005). Positive behaviors even received more 

sophisticated attention within the traffic domain, as Yılmaz and Öz (2025) developed 

a multidimensional positive driver behavior questionnaire and consolidated the 

positive behaviors dimension within the Traffic and Transportation Psychology (TTP) 

literature further. 

Yet despite this theoretical development process, sustainability-focused 

behaviors have remained outside the scope of TTP measurement. Thus, Sustainability 

& Compliance Behaviors represents a dimension that measurement tools in TTP have 

not previously captured. The eSUBQ's Sustainability & Compliance Behaviors 

dimension specifically focuses on whether participants engage with e-scooters as a 

vehicle for environmental responsibility and travel convenience. It also included rule 

and norm following that seemingly operates as a deliberate, internally motivated 

behavioral strategy. What unites the two sets of behaviors might be their psychological 

basis: both are effortful and conviction-based behaviors that are neither externally 

enforced nor immediately rewarding. To the researcher's knowledge, this combined 

dimension has no precedent in existing e-scooter or broader micromobility 

measurement tools, and represents the first time a behavioral scale incorporated 

sustainability-focused behaviors into its measurement structure. The four-factor 

structure of the eSUBQ thus provides an empirical answer to RQ1, establishing that 

E-Scooter User Behaviors are organized across four theoretically meaningful and 

psychometrically distinct dimensions. 
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4.2 From Daily Life to Traffic: The Potential Spillover of Sustainable Behaviors 

The second research question of the present dissertation examined whether 

general sustainable behaviors predict E-Scooter User Behaviors across the dimensions 

measured by the eSUBQ. The results of study 2 provided broad support for this 

relationship. The correlational analysis and the direct effects observed within the 

moderation models collectively indicate that the sustainable practices of individuals in 

daily life can also be observed within their specific behaviors during e-scooter use, 

consistent with the behavioral spillover framework introduced in Chapter  (Truelove 

et al., 2014). 

One of the theoretically significant implications of this motivational 

compatibility emerges from the relationship between the three higher order dimensions 

of sustainable behaviors (i.e., Caring for Self, Caring for Others, Caring for 

Environment) and the two dimensions of the eSUBQ that together address the core 

concerns of SM: Safe & Positive Behaviors and Sustainability & Compliance 

Behaviors. More specifically, individuals with a higher orientation to care for the self, 

protect the wellbeing of others, and preserve environmental resources also tend to 

express safe and positive riding. This extends to sustainability-oriented and norm-

following e-scooter usage as well, most consistently where environmental care is 

concerned. Notably, Safe & Positive Behaviors captures not only self-protective riding 

but conduct directed at the wellbeing of other road users, and its strongest sustainable 

predictor was Caring for Others. The spillover into adaptive riding is therefore, at its 

core, the expression of an other-oriented disposition. Consistent with Truelove et al.'s 

(2014) argument on behavioral similarity, participants of the current study may 

perceive these distinct behavioral dimensions of e-scooter usage as serving compatible 

goals. This perception is what essentially extends the important aspects of sustainable 

mobility. SM is not only about safety and environmental protection, but also about the 

prosocial conduct that makes shared urban spaces livable for all road users. 

Not all findings, however, were equally consistent with the spillover framework. 

The pattern of associations with Risky Behaviors & Violations was both more 

selective and, in part, counterintuitive. Of the three orientations, only environmental 
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care was expressed as restraint in risky behaviors. Caring for Self and Caring for 

Others went in the opposite direction, accompanying more risky riding rather than less, 

against what spillover would predict. Understanding this pattern requires a closer look 

at the nature of the Risky Behaviors & Violations factor, how its constituent behaviors 

are perceived and encoded by riders, and the specific motivational qualities of the 

sustainable orientations involved. 

Risky e-scooter behaviors such as riding at maximum speed, passing through 

gaps in flowing traffic, and riding under the influence are fundamentally impulsive, 

present-focused, and hedonically motivated conduct (Gioldasis et al., 2021; Useche et 

al., 2022). Participants in the present study may not have perceived these behaviors as 

genuinely threatening to their own safety or to others. Rather, consistent with rider 

accounts gathered during the qualitative inquiry (Ergin & Öz, 2026), riders may have 

encoded a meaningful subset of these behaviors not as hazards but as conveniences 

that the e-scooter affords. This results with a diminished risk perception that the 

previous literature has likewise documented for a specific set of behaviors (Phipps & 

Hamilton, 2024). These are conveniences that provide efficient or practically adaptive 

responses to the urban environment, and in some accounts deliberate trade-offs 

accepted for the freedom the vehicle provides (Useche et al., 2022). This reframing 

parallels what Ergin and Öz (2026) term Compelled Violations: behaviors that 

formally constitute infractions but are rationalized by riders as adaptive, safety- or 

convenience-driven responses to inadequate infrastructure rather than as deliberate 

risk-taking. Under this framing, some behaviors captured by the Risky Behaviors & 

Violations factor may be functioning, in the rider's own experience, closer to a coping 

strategy than a hazard. The Risky Behaviors & Violations factor is therefore unlikely 

to be perceived, in the minds of these riders, as the unambiguous risk domain that a 

spillover account presumes. 

If the perceptual encoding of these behaviors explains why a sustainable 

orientation would fail to restrain risky riding, it does not yet explain why caring for 

the self and others should be associated with more of it. The answer appears to lie not 

in whether these orientations are held, but in how they are expressed in the e-scooter 

context. Caring for Self and Caring for Others are active, engaged dispositions rather 
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than withdrawn or avoidant ones (Corral-Verdugo et al., 2021). In a setting where the 

riskier behaviors are encoded as efficient or adaptive rather than dangerous, these 

orientations are unlikely to manifest as caution. Caring for Others may instead be 

expressed as remaining responsive to surrounding road users and not impeding the 

flow of shared space, while Caring for Self may be enacted as riding in the assured, 

capable manner that feels right to the rider. Both can find behavioral expression in 

precisely the assertive, practical maneuvers (e.g., moving along with traffic, taking 

efficient lines, keeping pace) that the Risky Behaviors & Violations factor captures. 

The orientation is therefore not absent in these riders. It is present and behaviorally 

active, but channeled into engaged e-scooter behaviors rather than restraint-focused 

ones. This interpretation also addresses the contrast with Caring for Environment, the 

one dimension that retained its expected protective association. Environmental care 

carries a consequence-awareness that extends beyond the immediate riding situation 

to the broader impact of one's conduct (Lindenberg & Steg, 2007; Loukopoulos et al., 

2004), a quality more readily expressed as measured, restrained riding than as assertive 

engagement. Where the self- and other-oriented dispositions are enacted in motion, 

environmental orientation is enacted in restraint. In this case, only the latter aligns with 

lower risk-taking in a domain where risk itself is not perceived as salient. 

The pattern observed for Errors & Mistakes was a dull reflection of the same 

dynamic argued in Risky Behaviors & Violations. Most sustainable dispositions bore 

little relation to error-prone riding: the effects of environmental and self-care 

orientations were negligible, consistent with the view that skill-based and attentional 

failures operate largely outside the reach of motivational factors (de Winter & Dodou, 

2010). Only Caring for Others showed a weak positive association, mirroring in 

attenuated form the engagement-driven pattern seen for risky riding. The same active, 

other-responsive mode of riding that expresses an interpersonal orientation may also 

generate the momentary slips and misjudgments that errors comprise. This association 

was small and should not be over-interpreted though. The broader picture remains one 

in which errors are largely independent of sustainable behavioral dispositions, 

consistent with Reason et al.'s (1990) taxonomy. 
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Overall, these findings provide an affirmative but qualified answer to RQ2. They 

indicate a spillover-consistent pattern from sustainable behaviors into E-Scooter User 

Behaviors for Safe & Positive Behaviors and for Sustainability & Compliance 

Behaviors, where all three sustainable orientations were expressed in safer, more 

norm-following, and more sustainability-oriented riding. For Risky Behaviors & 

Violations, however, the pattern departed from a simple spillover account: only 

environmental care was expressed as reduced risk-taking, while interpersonal and self-

care orientations were associated with more of it. Errors & Mistakes were largely 

independent of sustainable dispositions altogether. These results indicate that the 

expression of a sustainable orientation in riding conduct is not uniform but contingent 

on the specific motivational quality of the orientation and on how the behavioral 

domain is perceived and enacted. This is consistent with both Thøgersen and Ölander 

(2003) and Truelove et al. (2014). The present study extends this argument into the 

traffic and transportation domain, and turns next to whether stable personality traits 

condition this expression across individuals. 

4.3 Personality Traits as Boundary Conditions of Behavioral Spillover 

The third research question of the present thesis examined whether sustainable 

dispositions are expressed in e-scooter riding to the same degree across riders, or 

whether stable personality traits condition that expression. The results supported this 

expectation, but in a more specific way than a strictly directional mechanism would 

suggest. Personality traits did not primarily determine whether a sustainable 

disposition was expressed in riding conduct; rather, they determined how it was 

expressed, influencing the particular form of riding through which a sustainable 

behavior is channeled. The same trait that strengthened the expression of caring as 

assertive, risk-taking riding also strengthened its expression as deliberate, compliant 

riding, depending on what the behavioral domain covered. In other words, the 

sustainable expression in e-scooter user behavior was already present in these riders. 

Their personality traits only set how strong or weak that expression would come 

through. 

The clearest examples of this scaling come from Conscientiousness and 

Extraversion. Both traits intensified whichever sustainable disposition and e-scooter 
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user behavior relationship they entered, regardless of whether the outcome was 

adaptive or maladaptive. Both traits direct individuals toward an active, outward 

behavioral style. For Extraversion this works through social assertiveness and outward 

engagement, and for Conscientiousness through disciplined self-regulation and 

planning (McCrae & Costa, 1997). The Conscientiousness case is the more striking of 

the two, since the trait is conventionally tied to caution and rule-following, yet here it 

led individuals to take more risks rather than less. The resolution lies in how the Risky 

Behaviors & Violations factor is perceived. Because its constituent maneuvers are 

assertive and practical rather than plainly reckless, a conscientious rider may not 

encode them as risky at all, but rather as the efficient and responsible way to complete 

a trip. Caring for Others and the Caring for Self is then expressed through competent, 

purposive execution, and the assertive riding comes with that purposefulness rather 

than against it. 

On the other side, Neuroticism and Negative Valence work in the opposite 

direction, making a rider hold back from assertive, forward riding: moving decisively 

with traffic, filtering through spaces, holding pace among others. Whether this matters 

depends on how a rider's sustainable disposition was coming out in the first place. 

Caring for Self and Caring for Others were expressed through assertive, forward 

riding. A rider high in Neuroticism or Negative Valence holds back from riding that 

way, so for these riders the same caring came out as more cautious riding instead. 

From the perspective of e-scooter users, the two traits work against the same 

assertive riding for different reasons. For a rider high in Neuroticism, the emotional 

reactivity may run counter to what assertive riding demands. Moving forward through 

traffic with composure might be harder when the situation is felt as stressful or 

unsettling, and the self- and other-oriented caring that the rider holds may not surface 

as assertive riding. For a user high in Negative Valence, the obstacle is not unsettled 

emotion but a lack of self-assurance. A user who views themselves through low self-

esteem and negative self-regard may not feel capable of what assertive riding demands. 

In each case, the rider holds the caring orientation but does not have the composure or 

the confidence that would let it come through as assertive riding. 

Environmental care was different from the other sustainable dispositions, and 

this was the more consequential case. It was the sustainable behavior that associated 
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with less risky riding, and it reached the traffic environment through careful, restrained 

riding. A rider high in these traits has nothing to hold back from here, since the riding 

style was never assertive to begin with. It protects through restraint, because it is a 

conserving, preservation-focused disposition, and its frugal quality may be what gives 

it that restrained behavioral outcome. The protection held, and grew stronger, among 

riders highest in Neuroticism. Assertive riding and restrained riding demand opposite 

things from a rider, so the same emotional reactivity that undercuts assertive riding 

supports restrained riding instead. This is why the effect strengthens rather than fades 

at the high end, and why it holds across a large share of riders. 

This same effect was also the only one to depend further on a third rider 

characteristic, and that characteristic was age. Both the Neuroticism and the Negative 

Valence conditioning of this relationship were negligible among younger riders and 

grew stronger with age, so that environmental care was most protective among older 

riders, though the Negative Valence term was weaker and both results are exploratory. 

Personality did not moderate Safe & Positive Behaviors, which may be the most 

theoretically significant null finding of the present study. For the spillover of daily 

sustainable orientations to manifest in Safe & Positive Behaviors, no strengthening or 

weakening influence of personality traits appears to be necessary. This stands in 

fundamental contrast to Sustainability & Compliance Behaviors, which, as discussed, 

demand a level of conviction and deliberate effort that Safe & Positive Behaviors call 

for to a lesser degree. Safe and prosocial riding is more immediately and situationally 

triggered. Responses such as yielding to a pedestrian, slowing before a curve, or 

warning an approaching road user flow naturally from a sustainable orientation 

without the same deliberate effort and personal conviction that Sustainability & 

Compliance Behaviors call for. This situational quality may make Safe & Positive 

Behaviors resilient to personality-based variation. These responses may be too 

immediate for personality to scale them, so the trait patterns that explained the other 

behavioral outcomes have nothing to act on here. Neither emotional reactivity nor 

negative self-perception appears sufficient to weaken the spillover into this dimension, 

and neither the activation of Extraversion nor the self-regulation of Conscientiousness 

appears necessary to strengthen it beyond what the sustainable orientation itself 

produces. Consistent with Truelove et al.'s (2014) argument that spillover driven by 
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role- and identity-based motivations tends to be more stable and less susceptible to 

individual-level variation, the universality of this pattern suggests that the connection 

between sustainable behavioral orientations and traffic safety conduct is robust across 

individuals regardless of their trait profile. These implications extend beyond stable 

individual differences and into the broader question of what it means to be a 

sustainably oriented road user, a question taken up in the following section. 

4.4 Implications for the Human Factor in Sustainable Mobility: Insights from 

E-Scooter User Behaviors 

The findings of the present dissertation collectively point to a conclusion that is 

as much about sustainable mobility as it is about psychology. Its first contribution is 

one of measurement and conceptualization. Before E-scooter User Behavior could be 

explained, it had to be defined and conceptualized based on what SM actually requires 

from an e-scooter user. The eSUBQ established it as a construct in its own right, 

grounded in the behaviors of actual riders and spanning the behavioral range relevant 

to SM. This ranges from safe and prosocial riding to the sustainability-oriented use of 

the mode. Existing instruments did not capture this full range. The Sustainability & 

Compliance Behaviors dimension is the clearest expression of this, offering a way to 

measure sustainability-oriented riding as behavior rather than inferring it from 

adoption. Through this measurement, the study arrives at its primary inference: that 

the human factor in SM can be assessed and understood through individual-level 

psychological constructs. Sustainable behaviors in daily life and safe, sustainable use 

of e-scooters are not separate concerns but expressions of a common disposition. 

Together, the instrument and the findings allow the present dissertation to respond 

directly to a question the SM literature has raised but not directly pursued.  

The spillover findings give this question an empirical basis. Individuals who 

maintain sustainable behavioral orientations in daily life tend to express those 

orientations in their road use conduct, most clearly in safe, positive and sustainability-

oriented riding, as demonstrated through their E-Scooter User Behaviors in the present 

study. This is consistent with Thøgersen and Ölander's (2003) finding that spillover is 

stronger among individuals who hold universalism values and strong personal norms. 

The present findings give psychological grounding to what Holden et al. (2020) 
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describe as the responsible traveler. The responsible traveler is not only an 

"enlightened population" making conscious travel mode preferences. It is also an 

individual whose sustainable travel behavior can be measured and predicted from their 

everyday general sustainable behaviors. 

The relationship between sustainable dispositions and the behavioral dimensions 

of the eSUBQ carries specific implications for how SM researchers conceptualize the 

human factor. The SM literature has traditionally framed its human dimension around 

two main concerns: safety and environmental impact (Banister, 2008; Holden et al., 

2020). The present findings indicate that this framing may not capture the full picture. 

For the adaptive dimensions in particular, safety-oriented, environmentally conscious, 

and prosocial riding did not emerge as separate behavioral goals. Safe & Positive 

Behaviors were predicted by all three sustainable orientations, and Sustainability & 

Compliance Behaviors followed principally from environmental care. This suggests 

that these forms of behavior draw on a common sustainable orientation. For the 

individual, being a sustainably oriented road user appears to align with riding safely, 

conscientiously, and considerately at the same time. These findings suggest the human 

factor in SM may extend beyond the safety and environment framing that has mainly 

organized the field. Although prosocial behaviors have been examined in traffic 

contexts, their role as an integral dimension of the human factor in SM has received 

comparatively limited attention. Addressing this gap deserves further consideration, 

given its implications for future SM research and policy. 

The present findings also speak directly to Holden et al.'s (2020) three grand 

narratives. As a micromobility vehicle, e-scooters embody all three grand narratives 

simultaneously. They are powered by electricity rather than fossil fuels (i.e., 

Electromobility), shared among users rather than privately owned (i.e., Collective 

Transportation 2.0), and suited to the short urban trips that can lead to reduced physical 

travel across society overall (i.e., Low-Mobility Societies). The grand narratives 

describe the structural and systemic conditions for achieving SM. The present findings 

complement this perspective by identifying the psychological dispositions that 

distinguish the individuals most likely to operate sustainably within this system. They 

further specify the conditions under which those dispositions actually translate into the 

behavior the system requires. 
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The moderation findings add a further layer to this profile. Holding a sustainable 

orientation does not guarantee that the orientation will be expressed in road use 

behavior. Personality conditions how that translation occurs, scaling the engaged 

expression of a disposition rather than simply reinforcing the desirable outcomes and 

suppressing the undesirable ones. The clearest and most consequential case is Caring 

for the Environment. Of all the sustainable orientations examined, environmental care 

was the one that translated into riding behavior in the direction SM aims at, relating to 

more sustainable, compliant riding and to less risky riding. Yet this was also the 

translation most exposed to interference from personality, the protective effect 

strengthened in some riders and depleted in others, and, in an exploratory finding, 

strengthened most among older riders. The sustainable disposition most aligned with 

the goals of SM is therefore also the one whose behavioral expression is most 

conditional on personality traits. This conditionality, however, does not apply to all 

behaviors according to current results. The spillover of sustainable orientations into 

safe and prosocial riding held across riders regardless of their personality profile, 

requiring no particular trait interaction. For SM, the two findings carry a single 

combined message. The connection between sustainable orientations and safe riding 

appears strong, but the translation of environmental concern into sustainable and low-

risk behaviors is individually variable across different personality traits.  

These findings may influence the policy makers and various other stakeholders 

directly. The Turkish national policy already commits to promoting micromobility, 

alongside low-emission public transport, as part of demand-side urban transport 

measures aimed at reducing congestion, accidents, and air pollution (Strateji ve Bütçe 

Başkanlığı, 2023). Yet such promotion targets adoption, getting people to use 

micromobility in the first place. The present findings show that adoption is only a part 

of the question, because whether a sustainable disposition then translates into safe and 

sustainable riding depends on the rider. The firms, policymakers, and governments 

that Holden et al. (2020) identify as essential SM agents may draw on this distinction 

to direct their efforts where behavioral expression is most vulnerable. Promoting 

sustainable road use, whether in riding, driving, or moving through shared urban space 

on foot, requires attending not only to the sustainable orientations individuals hold but 

to the conditions under which those orientations find genuine behavioral expression. 
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Traffic and Transportation Psychology and road safety research in general have 

long examined the human factor at the system level. This vehicle-environment-human 

framework encompasses multiple levels of analysis. Within its human dimension 

specifically, research has examined not only individual behaviors but also the 

psychological, social, and contextual conditions that influence road user conduct 

(Reason, 1990; Dewar & Olson, 2007; Sümer, 2003). The present dissertation 

demonstrates that this systems perspective is equally applicable to the sustainability 

dimension of traffic and transportation. The investigation of sustainable human 

behaviors within the SM system calls for theoretical and empirical research. TTP has 

the conceptual and methodological tools to contribute to the exploration of the 

responsible traveler in ways that engineering-focused or policy-oriented SM 

approaches may not capture. The SM literature provides the general framework of 

what should be achieved, and through which means. TTP provides the theoretical and 

methodological instruments to assess the critical component in realizing or 

undermining SM: the human factor. Collaboration between the two disciplines is what 

a sustainable mobility future requires of those who will make it possible. A systematic 

review currently in preparation further investigates this gap by mapping the absence 

of Traffic and Transportation Psychology (TTP) perspectives within shared mobility 

adoption research through the lens of Holden et al.'s (2020) three grand narratives. The 

review originated from an earlier literature review conducted by Ergin under the 

supervision of Öz as part of graduate coursework and has since evolved into a full 

systematic review. 

4.5 Critical Remarks and Future Directions 

Despite representing one of the first attempts of this colloboration, the present 

study holds certain methodological issues to be considered. First, its cross-sectional 

design prevents causal inferences from being drawn about the studied relationships. 

Although Truelove et al. (2014) acknowledged the value of cross-sectional evidence 

for the spillover literature, future research should employ longitudinal and 

experimental designs that would allow causal inferences to be made. Second, all 

constructs were measured through a single self-report instrument administered at one 

point in time. Beyond the possibility that participants reported socially favorable 
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scores on sustainability-related measures, this shared-method design may itself inflate 

the observed associations between sustainable behaviors and E-Scooter User 

Behaviors, since predictor and outcome were drawn from the same source. Future 

research should incorporate objective or behavioral measurements to complement and 

extend the current findings. Third, the snowball sampling procedure limits the 

generalizability of the findings. Although young, urban-dwelling, and educated 

individuals broadly represent the e-scooter user demographic, the sample consisted 

predominantly of infrequent riders. This likely reflects the prevailing pattern of e-

scooter use in Türkiye, where the e-scooter tends to serve as an occasional or 

supplementary mode rather than a primary means of daily transport. The present 

findings may therefore generalize less readily to settings in which e-scooters are 

integrated into daily commuting, and future research in such settings would clarify 

whether the observed relationships hold among regular, high-frequency riders. 

Beyond methodological considerations, the present study is also subject to 

certain issues in interpretation, scope, and generalizability. First, the positive 

associations between interpersonal and self-care orientations and risky riding were 

interpreted, consistent with the qualitative accounts of study 1, as a matter of 

perception and expression: some risky behaviors may not be perceived as risky, and 

caring may be expressed through assertive rather than cautious riding. While this 

interpretation provides a coherent account of the pattern, it was not tested directly, as 

riders' appraisals of specific behaviors were not measured. Future research could ask 

riders to rate the perceived riskiness of each behavior and test whether caring 

dispositions predict risky conduct specifically for the behaviors riders judge to be low 

in risk, thereby evaluating the mechanism directly. Relatedly, the exposure-based 

explanation for these associations was attenuated through statistical control of usage 

frequency, habitual speed, and trip duration, but because these covariates were 

themselves self-reported proxies for a quantity that is difficult to capture by self-report, 

an exposure account cannot be excluded with full confidence. A further limitation 

concerns the distribution of the personality traits in the present sample. Because the 

Johnson-Neyman technique characterizes a single estimated interaction across the full 

range of a moderator, the precision with which any region of that range can be 

described depends on how many riders actually occupy it. The strengthening effects 
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of Extraversion and Conscientiousness were therefore well estimated across the 

densely populated center and upper range of those traits, whereas the opposite effects 

observed at their low ends rested on comparatively few riders. These low-trait regions 

should accordingly be read as suggestive rather than firmly established, and a sample 

with greater representation at the lower ends of these personality traits would be 

needed to characterize them with confidence. 

Second, the present study reflects the E-Scooter User Behaviors of individuals 

within the Turkish cultural context, and participants' responses are therefore bound to 

the urban design and infrastructural characteristics of Turkish cities. The Negative 

Valence dimension of the Basic Personality Traits Inventory (BPTI) is moreover 

specific to the Turkish personality literature, warranting particular caution in cross-

cultural generalization. It should also be noted that Negative Valence and Neuroticism, 

although interpreted as distinct routes to suppressed expression, are empirically 

correlated with negative affectivity, and the distinction drawn between them should be 

read as interpretive rather than firmly established. Future research should examine the 

cross-cultural generalizability of the spillover of sustainable behavioral dispositions 

into SM-related conduct.  

Third, the factor structure of the eSUBQ was established through exploratory 

factor analysis only. Confirmatory factor analysis with independent samples is 

necessary to validate the four-factor solution identified in the present study. Fourth, 

the variance explained by the moderation models was modest. SM behavior in real-

world contexts is influenced by numerous situational variables, including 

infrastructure quality, traffic climate, and the regulatory environment, that were not 

captured in the present design. It should be noted, however, that the primary aim of 

the moderation analysis was not to achieve full model explanation but to identify 

specific personality-based boundary conditions of the potential spillover effect. 

Finally, and perhaps most importantly, the present study focused exclusively on e-

scooters as the SM context of interest. Future research should extend the spillover 

argument to other SM domains, including walking, cycling, and other shared mobility 

schemes. Such research should also explicitly theorize and examine prosocial traffic 

conduct as an integral dimension of the human factor in SM, building on the extension 

of the prosocial aspect proposed in the present dissertation. 
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4.6 Conclusion  

The core argument of the present dissertation is that the human factor plays a 

vital role in the realization of a sustainable mobility future. Traffic and Transportation 

Psychology and road safety research have long examined the human factor in traffic 

and transportation, but its role within the SM framework has not yet received 

systematic empirical attention. The present dissertation aimed to address this gap by 

studying E-Scooter User Behaviors from a psychological and behavioral perspective. 

E-scooters are particularly well-suited for this purpose, as they potentially embody all 

three grand narratives of SM simultaneously. Despite this potential, the behavioral 

profile of e-scooter users revealed in the present study presents both promise and 

concern. Safe & Positive Behaviors and Sustainability & Compliance Behaviors 

represent the promising side of this profile, while risky riding and the near-

independence of errors from sustainable dispositions represent its more concerning 

dimensions. These concerns are not unavoidable. The present findings suggest that 

cultivating sustainable behaviors among riders, environmental concern in particular, 

may produce a spillover that supports safer and more sustainable conduct and 

strengthens the SM potential of e-scooters as a micromobility vehicle. 

This connection between daily sustainable conduct and SM-related behaviors is 

one of the central empirical contributions of the present dissertation. From caring for 

their own wellbeing to protecting others and preserving environmental resources, the 

sustainable behaviors of individuals were consistently and positively related to Safe & 

Positive Behaviors and to Sustainability & Compliance Behaviors in e-scooter use. 

The present findings also revealed that this relationship is conditioned by stable 

personality characteristics. Specifically, personality scaled how sustainable 

dispositions were expressed in E-Scooter User Behaviors. Traits marked by activation 

and self-regulation, namely Extraversion and Conscientiousness, intensified the 

behavioral expression of a disposition, while those marked by emotional reactivity and 

negative self-perception, namely Neuroticism and Negative Valence, suppressed it. 

Whether this scaling proved adaptive or maladaptive depended on the behavior 

through which the disposition was expressed. 

The moderating influence of personality was most observable on risky riding 

and on the translation of environmental care into sustainable and compliant conduct, 
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the forms of behavior whose expression depends on effortful, conviction-based 

execution rather than immediate situational response. Such conduct requires 

individuals to act on their sustainable orientations through behavior that is neither 

externally enforced nor immediately rewarding, making it especially sensitive to the 

dispositional resources that personality provides or withholds. Equally important is 

what personality could not condition: the spillover into safe and prosocial riding held 

regardless of trait profile. This may be the most theoretically significant finding of the 

dissertation, because the connection between sustainable orientation and traffic safety 

does not depend on who the person is, only on whether the orientation is held at all.  

These findings collectively represent an important theoretical contribution to the 

field of sustainable mobility. Scholars have broadly characterized SM as a pro-

environmental endeavor, and others have emphasized safety as an equally essential 

dimension. However, very few have explicitly addressed the prosocial and altruistic 

aspects of sustainable road user conduct as an integral part of the SM framework. The 

present dissertation proposes a third aspect for the conceptualization of sustainable 

mobility: the prosocial aspect. A safe and pro-environmental mobility environment 

should also be one where individuals look out for and are considerate toward one 

another. Crucially, all three dimensions of SM identified in the present dissertation are 

bound to human psychology, behavior, and individual-level characteristics. In parallel 

with what Holden et al.’s (2020) account of the role of civic actors in achieving SM, 

the present dissertation argued that without people behaving sustainably in traffic and 

transportation environments, realization of a future where sustainable mobility is the 

dominant paradigm will not be possible. 
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B. INFORMED CONSENT FORM OF STUDY 1 
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APPENDIX C 

 

 

C. SAMPLE ITEMS OF DEMOGRAPHIC FORM (STUDY 1) 

 
 

Paylaşımlı E-Skuter Kullanımı Mülakat Soruları 
 

Demografikler: 

 
 

1. Yaşınız: _________   
 
5. En son mezun olduğunuz eğitim seviyesi: 

a)! Okuma yazma bilmeyen 
b)! İlkokul 
c)! Ortaokul 
d)! Lise 
e)! Üniversite/Lisans 
f)! Lisansüstü 

8. Genel olarak ne sıklıkla e-skuter kullanırsınız? 
a)! Her gün 
b)! Hemen hemen her gün 
c)! Haftada 3-4 kez 
d)! Ayda birkaç kez 
e)! Ayda bir kez veya daha az 

9. Ulaşımınızı sağlamak için e-skuter dışında hangi ulaşım araçlarını kullanırsınız? 
a)! Toplu taşıma (Otobüs, metro, tramvay vs. lütfen belirtiniz)  
b)! Kendi kullandığım araba 
c)! Bisiklet/motosiklet/moped 
d)! Yürüyerek ulaşım sağlarım 

12. Genel olarak bir yolculuğunuzda e-skuteri ne kadar süre için kullanıyorsunuz? 
a) 0 -5 dakika 
b) 5 -15 dakika 
c) 15 – 30 dakika 
d) 30+ dakika 
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APPENDIX D 

 

 

D. SEMI STRUCTURED INTERVIEW FORM (STUDY 1) 

 

 

Yarı Yapılandırılmış Mülakat Soruları: 

1.! Genel kullanımınızı düşündüğünüzde, paylaşımlı e-skuterı hangi amaçla 
kullanırsınız? 

a.! Ulaşım amaçlı? İşe giderken? Hobi amaçlı? 
2.! Yukarıda e-skuterı genellikle …..de kullandığınızı belirttiniz? Bu tercihinizi 

etkileyen faktörler nelerdir? 
3.! E-skuter kullanmayı özellikle tercih ettiğiniz durumlar veya koşullar var mı? 

Neden?  
4.! E-skuter kullanmayı özellikle tercih etmediğiniz durumlar veya koşullar var mı? 

Neden? 
5.! E-skuter kullanırken kendinizi güvende hissediyor musunuz? Sizce 

hissetmenizin/hissetmemenizin başlıca sebepleri nelerdir? 
6.! E-skuter kullanırken hiç kaza yaptınız mı? Evetse, Nasıl bir kaza olduğunu 

detaylarıyla anlatır mısınız? 
7.! Sizce e-skuter, kullanımı ve kontrolü kolay bir ulaşım aracı mıdır, zor bir ulaşım 

aracı mıdır? Neden? 
8.! E-skuteri iki kişi aynı anda kullandığınız hiç oldu mu? Olduysa bunu neden tercih 

ettiniz? Böyle bir durumda herhangi bir sorun yaşadınız mı?   
9.! Alkollüyken veya madde etkisi altında e-skuter kullandığınız oldu mu? Eğer 

olduysa bu kullanımlarınızda herhangi bir sorun veya kullanım zorluğu yaşadınız 
mı? 

10.! E-skuter kullanırken sizi öfkelendiren herhangi bir durum, kişi, yol kullanıcısı 
oldu mu? Evetse anlatır mısınız? Nasıl tepki verdiniz? 

11.! Sizce diğer yol kullanıcılarının, yani diğer araç sürücülerinin (bisiklet, motosiklet, 
araba, otobüs kamyon vb.) ve yayaların, e-skuter kullanıcılarına yönelik genel 
yaklaşımı nasıl? 

12.! E-skuteri, gitmek istediğiniz yere vardıktan sonra ne şekilde ve nerelere park 
ediyorsunuz? Park ederken özellikle dikkat etmeniz gereken noktalarla ilgili 
bilginiz var mı? Evetse, bunlara ne ölçüde dikkat ediyorsunuz? Hayırsa, hangi 
noktalara dikkat ederek park ediyorsunuz? 

13.! E-skuter kullanırken zili/kornayı ne sıklıkla ve hangi durumlarda, kimlere yönelik 
kullanırsınız? 

14.! E-skuter ile akrobatik hareketler yapmaya çalıştığınız hiç oldu mu? Olduysa hangi 
durumlarda ve neden bunu yapmaya çalıştınız?  
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15.! E-skuter kullanırken kask veya başka koruyucu ekipman kullanıyor musunuz? 
Hayırsa, neden?  

16.! E-skuter kullanırken trafikte çevrenizde olup bitenlerin ne kadar farkında 
olursunuz? E-skuterin bu farkındalığı artırırcı veya azaltıcı bir özelliği olduğunu 
düşünür müsünüz?  

17.! Sizce e-skuterlerin güvenli kullanımını artırmak için bu araçlara ne gibi özellikler 
eklenmelidir/çıkartılmalıdır? 

18.! Sizce E-skuter kullanımını diğer ulaşım araçlarının kullanımından ayıran en temel 
özellikler nelerdir?  

19.! E-skuter kullanmanın sizce en pratik yönleri nelerdir?  
20.! E-skuter kullanmanın size en avantajlı yönleri nelerdir? 
21.! E-skuter kullanmanın size en dezavantajlı yönleri nelerdir? 
22.! E-skuter kullanırken yaşadığınız en olumlu ve en olumsuz durumlar nelerdir? 
23.! Trafikte ihlaller, yol kullanıcılarının, trafiğin güvenli işleyişin devamını 

sağlayacak trafik kural ve uygulamalarına ve/veya sosyal beklentilere uymayan 
niyetli, bilinçli veya planlanmış olumsuz davranışları olarak nitelendirilebilir 
(örneğin, kırmızı ışıkta geçmek, saldırgan davranışlarda bulunmak). Bu tanımı 
düşününce, e-skuter kullanımı sırasında görülebilecek ihlal davranışları neler 
olabilir? Aklınıza gelen örnekleri paylaşır mısınız? 

24.! Trafikte hatalar, trafik ortamında amaçladığımız bir sonuca ulaşmak için 
yaptığımız hareket veya tercihlerin amacımıza ulaşmada başarısız olması şeklinde 
tanımlanabilir (örneğin, farları açmak isterken yanlışlıkla silecekleri çalıştırmak, 
bir yöne gitmek isterken yanlış yol sapağına girmek). Bu tanımı düşününce, e-
skuter kullanımı sırasında görülebilecek hata davranışları neler olabilir? Aklınıza 
gelen örnekleri paylaşır mısınız?  

25.! Trafikte pozitif davranışlar, temel niyetin trafik ortamını veya diğer yol 
kullanıcılarını gözetmek olduğu, güvenlik amacı ile veya böyle bir amaçları 
olmadan gerçekleştirdikleri, ulaşımın akıcı ve sorunsuz olmasını, çevre dostu ve 
sürdürülebilir içeriğiyle trafik ortamını destekleyen davranışlar olarak 
tanımlanabilir (örn. Diğer yol kullanıcılarını ilerideki bir tehlike ile ilgili uyarmak, 
çevreyi korumak için araçların bakımlarını aksatmamak). Bu tanımı düşününce, 
e-skuter kullanımı sırasında görülebilecek pozitif davranışları neler olabilir? 
Aklınıza gelen örnekleri paylaşır mısınız? 
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APPENDIX E 

 

E. SAMPLE ITEMS OF ELECTRIC SCOOTER USER BEHAVIOR 

QUESTIONNAIRE (ESUBQ) 

 

 

Paylaşımlı Ulaşım: Bireylerin belirli dijital platformlar üzerinden araç ihtiyaçlarını 
anlık olarak karşılamalarını sağlayan bir ulaşım modelidir. Otomobil, elektrikli 
skuter (e-skuter), bisiklet gibi çeşitli araçlar için kullanılabilir. 
 
Aşağıda verilen durumları ne sıklıkta yaparsınız ?  

 
Lütfen her bir madde için verilen durumun ne sıklıkta başınızdan geçtiğini belirtiniz. 
Soruları, nasıl e-skuter kullandığınızı düşünerek cevaplandırınız ve her bir soru için 
sizi tam olarak yansıtan cevabı, yanındaki kutudaki uygun rakamı daire içine alarak 
belirtiniz. 
 

0= HİÇ BİR ZAMAN  
1= NADİREN 

2= BAZEN  
3= OLDUKÇA SIK  

4= SIK SIK  
5= HER ZAMAN 
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GÜVENLİ VE OLUMLU DAVRANIŞLAR             

4 
E-skuter kullanırken açılabilecek araç 
kapılarına dikkat etmek             

10 
E-skuter kullanırken her an yavaşlamaya 
hazır olmak   !! !! !! !!   
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11 
E-skuter kullanırken virajlara girmeden 
önce yavaşlamak    !! !! !! !!   

17 
E-skuter kullanırken arkadan bir araba 
geldiğinde güvenliğim için bir boşluğa girip 
o arabanın geçmesini beklemek  

  !! !! !! !!   

61 
E-skuter kullanırken diğer yol 
kullanıcılarına yol vermek  ! !! !!  ! !!   

RİSKLİ DAVRANIŞLAR             

27 
Akrobatik hareketler yaparak, zıplayarak 
veya zikzak çizerek e-skuter kullanmak             

29 
E-skuter kullanırken önümdeki araca/kişiye 
çok yaklaşmak             

34 
E-skuter kullanırken etrafı duymayacak 
düzeyde müzik dinlemek !!   !! !! !!   

35 
E-skuter kullanırken sigara içmek veya 
yiyecek-içecek tüketmek !!   !! !! !!   

45 

E-skuter kullanırken park yerinden çıkan bir 
aracı fark etmeyip onunla neredeyse 
çarpışacak duruma gelmek  

!! !  ! !! !!   

HATALAR             

26 
Müzik dinlediğim zamanlarda kendimi 
müziğe kaptırarak e-skuter kullanmak  !  !    !  !   

31 Kötü hava koşullarında e-skuter kullanmak  !!  ! ! !! !!   

44 
E-skuter kullanırken istemeden yoldaki 
objelere veya engellere takılmak, çukurlara 
girmek 

!! !!   !! !!   

47 E-skuter kullanırken virajı alamamak   !  !    !  !   

48 E-skuter kullanırken ıslak zeminde kaymak  !! !!   !! !!   

49 
E-skuter kullanırken istemeden park 
halindeki bir araca çarpmak             

SÜRDÜRÜLEBİLİRLİK VE UYUM 
DAVRANIŞLARI 
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68 
Gideceğim yere motorlu (araba, motosiklet 
vb.) aracımla ulaşma seçeneğim olsa bile e-
skuter kullanmak.  

!! !! !! !!     

73 
Toplumsal yaşam kalitesini artırmak için e-
skuter kullanmak !! !! !! !!     

74 
Sürdürülebilir bir trafik düzenine katkı 
sağlamak için e-skuter kullanmak !! !! !! !!     

76 
Araç bağımlılığını azaltarak aktif ulaşıma 
desteklemek için e-skuter kullanmak !! !! !! !!     

77 
Çevre ve gürültü kirliliğini azaltmak için e-
skuter kullanmak             
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APPENDIX F 

 

 

F. ETHICAL PERMISSION FOR STUDY 2 
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APPENDIX G 

 

G. INFORMED CONSENT FORM OF STUDY 2 

 

 
ARAŞTIRMAYA GÖNÜLLÜ KATILIM FORMU 

Bu araştırma, ODTÜ Psikoloji Bölümü doktora öğrencisi, Arş. Gör. Uluğhan Ergin 
tarafından Prof. Dr. Bahar Öz danışmanlığında yürütülmektedir. Bu form sizi araştırma 
koşulları hakkında bilgilendirmek için hazırlanmıştır. 

Çalışmanın Amacı Nedir? 
Araştırmanın amacı, e-skuter sürücü davranışları, kişilik özellikleri ve 

sürdürülebilirlik davranışları arasındaki ilişkiyi incelemektir. 
Bize Nasıl Yardımcı Olmanızı İsteyeceğiz? 
Araştırmaya katılmayı kabul ederseniz, sizden gerçekleştireceğimiz ankete 

katılmanız beklenmektedir. Yaklaşık olarak 30 dakika sürmesi beklenen bu ankette sizlere 
bir dizi demografik sorular ve çoktan seçmeli yöneltilecek ve bu sorulara size uygun gelen 
cevabı vermeniz beklenecektir.  

Sizden Topladığımız Bilgileri Nasıl Kullanacağız? 
Araştırmaya katılımınız tamamen gönüllülük temelinde olmalıdır. Çalışmada sizden 

kimlik veya kurum belirleyici hiçbir bilgi istenmemektedir. Cevaplarınız tamamıyla gizli 
tutulacak ve sadece araştırmacılar tarafından değerlendirilecektir. Katılımcılardan elde 
edilecek bilgiler toplu halde değerlendirilecek ve bilimsel yayımlarda kullanılacaktır. 

Katılımınızla ilgili bilmeniz gerekenler: 
Anket, genel olarak kişisel rahatsızlık verecek sorular veya uygulamalar 

içermemektedir. Ancak, katılım sırasında sorulardan ya da herhangi başka bir nedenden 
ötürü kendinizi rahatsız hissederseniz anketi yarıda bırakıp sonlandırmakta serbestsiniz. 
Böyle bir durumda çalışmayı uygulayan kişiye anketi doldurmayı durdurmak istediğinizi 
söylemeniz yeterli olacaktır.  

Araştırmayla ilgili daha fazla bilgi almak isterseniz: 
Anket sonunda, bu çalışmayla ilgili sorularınız cevaplanacaktır. Bu çalışmaya 

katıldığınız için şimdiden teşekkür ederiz. Çalışma hakkında daha fazla bilgi almak için 
Psikoloji Bölümü öğretim üyelerinden Prof. Dr. Bahar Öz (E-posta:                                      ), 
ya da doktora öğrencisi Uluğhan Ergin (E-posta:                                            ) ile iletişim 
kurabilirsiniz.  

!"#$%&'$#()*(+,(+-%().#"'"/)0-)*")1$+&2/$3$)4$/$/-5),657++7).+$%$#)
#$4&+&3.%"/8))

 (Formu doldurup imzaladıktan sonra uygulayıcıya geri veriniz). 
 

İsim Soyad    Tarih   İmza  
 

  



174 

 

 

APPENDIX H 

 

 

H. DEMOGRAPHIC QUESTIONS 

 
Demografikler: 

 
 
1. Yaşınız: _________   
 
5. En son mezun olduğunuz eğitim seviyesi: 
g)! Okuma yazma bilmeyen 
h)! İlkokul 
i)! Ortaokul 
j)! Lise 
k)! Üniversite/Lisans 
l)! Lisansüstü 
 
8. Genel olarak ne sıklıkla e-skuter kullanırsınız? 
f)! Her gün 
g)! Hemen hemen her gün 
h)! Haftada 3-4 kez 
i)! Ayda birkaç kez 
j)! Ayda bir kez veya daha az 
 
9. Ulaşımınızı sağlamak için e-skuter dışında hangi ulaşım araçlarını kullanırsınız? 
e)! Toplu taşıma (Otobüs, metro, tramvay vs. lütfen belirtiniz)  
f)! Kendi kullandığım araba 
g)! Bisiklet/motosiklet/moped 
h)! Yürüyerek ulaşım sağlarım 
 
12. Genel olarak bir yolculuğunuzda e-skuteri ne kadar süre için kullanıyorsunuz? 
a) 0 -5 dakika 
b) 5 -15 dakika 
c) 15 – 30 dakika 
d) 30+ dakika 
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APPENDIX I 

 

 

I. SUSTAINABLE BEHAVIORS SCALE 

 

974:-5)$2$;&'$)3-%)$+$5)$#4(0(4-+-%()5-)<&#+&#+$),-%1-#+-24(%'(;(5(=()*-+(%4(5(=8 

ÖZ BAKIM 

Ters Maddeler: 3, 15 
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H
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1. Sağlığımı korumak için düzenli 
olarak fiziksel aktivite yaparım. 

0 1 2 3 

2. Kendimi daha iyi tanımama 
yardımcı olacak aktiviteler yaparım. 0 1 2 3 

4. Sağlıklı yiyecekler tüketmeye 
çalışırım. 0 1 2 3 

6. Günlük endişelerden uzaklaşmak 
için aklımı dinlendirecek aktiviteler 
yaparım. 

0 1 2 3 

12 Ruhsallığımı destekleyecek 
aktivitelerde bulunurum. 0 1 2 3 

)
974:-5)$2$;&'$#()$#4(0(4-+-%():&%<$4).+"24";"5'$)5-)<&#+&#+$),-%1-#+-24(%'(;(5(=()*-+(%4(5(=8 

FEDAKARLIK 
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1. İhtiyaç sahiplerine kıyafet veririm. 0 1 2 3 

2. Düşen veya yaralanan insanlara 
yardım ederim. 0 1 2 3 

5. Yaşlıların veya engellilerin karşıdan 
karşıya geçmesine yardım ederim. 0 1 2 3 

9. Düzenli kan bağışı yaparım. 0 1 2 3 

10. Meslektaşlarımla/akranlarımla 
işte/okulda iş birliği yaparım. 0 1 2 3 
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1. Benim evimde karım/kocam benimle 
aynı haklara sahiptir. 

0 1 2 3 4 

6. Zengin ve fakir insanlara eşit 
davranırım. 0 1 2 3 4 

7. Benim ailemde kızlar ve erkekler 
aynı eğitim fırsatlarına sahiptir. 0 1 2 3 4 

)

>$;'$#()<$4&%$?)$2$;&'$#()(:$'-+-%(5)@-%)*(%()(1(5)-5)"3,"5).+'";"5")'7275'7;757=)3$5&4)
5"/$%$<&5&)*-+(%4(5(=A 

TUTUMLULUK 
Ters Maddeler: 4,5,6 
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1. Eğer eskisi düzgünce çalışıyorsa 
yeni bir araba almam. 

0 1 2 3 4 

2. Geçmiş yıl(lar)ın aynı kıyafetlerini 
giyiyorum. 

0 1 2 3 4 

3. Param olsaydı bile mücevher 
almazdım. 

0 1 2 3 4 

7. Yemeğimi her zaman evde yerim. 0 1 2 3 4 
9. Not defterlerini ve kağıtları 
yeniden kullanırım. 

0 1 2 3 4 

)

974:-5)$2$;&'$#()$#4(0(4-+-%()5-)<&#+&#+$),-%1-#+-24(%'(;(5(=()*-+(%4(5(=8 

ÇEVRE DOSTU DAVRANIŞLAR 

Ters Maddeler: 6,9,12 
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3. Kullanılmış kağıtları toplarım ve 
geri dönüştürürüm. 0 1 2 3 
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4. Boş şişeleri geri dönüşüm kutusuna 
atarım.  0 1 2 3 

7. Tekrar doldurulabilir paketlere sahip 
ürünleri satın alırım. 0 1 2 3 

13. Bir yerden ayrılacağım zaman 
klimayı kapatırım. 0 1 2 3 

16. Yürüyerek ya da bisiklet 
kullanarak benzinden tasarruf 
ederim. 

0 1 2 3 
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APPENDIX J 

 

 

J. BASIC PERSONALITY TRAITS INVENTORY 

 
YÖNERGE: 
 
Aşağıda size uyan ya da uymayan pek çok kişilik özelliği bulunmaktadır. Bu 
özelliklerden her birinin sizin için ne kadar uygun olduğunu ilgili rakamı daire içine 
alarak belirtiniz. 
 
Örneğin; 

 

Kendimi ........... biri olarak görüyorum.  
 

Hiç uygun değil Uygun değil  Kararsızım Uygun  Çok uygun 
 

 1   2  3     4          5 
 
 
 
 
 
 

7! c&+2n:#+! 5! O! 0! 7! J! OO! B&'2E-2j ! 5! O! 0! 7! J!
y! G#;(#noE$o! 5! O! 0! 7! J! O0! B4>4$4+! 5! O! 0! 7! J!
` ! T4+*n!!f!'#=#%! 5! O! 0! 7! J! O5! pn4+,4u! 5! O! 0! 7! J!

5O! w#(on:#+! 5! O! 0! 7! J! 00! c#;,o(o! 5! O! 0! 7! J!
50! xu%4+!3#j#'(o:(o! 5! O! 0! 7! J! 07! W4'C*;4-*j! 5! O! 0! 7! J!
5` ! m#')oE-4>4'! 5! O! 0! 7! J! 0J! B#Co'-oj! 5! O! 0! 7! J!
O1! c#C*(*;4%(*! 5! O! 0! 7! J! 7O! asj4+(*! 5! O! 0! 7! J!

 

  

H
iç

 u
yg

un
 d

eğ
il 

U
yg

un
 d

eğ
il 

K
ar

ar
sız

ım
 

U
yg

un
 

Ço
k 

uy
gu

n 

H
iç

 u
yg

un
 d

eğ
il 

U
yg

un
 d

eğ
il 

K
ar

ar
sız

ım
 

U
yg

un
 

Ço
k 

uy
gu

n 



179 

 

 

APPENDIX K 

 

K. CURRICULUM VITAE 
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APPENDIX L 

 

 

L. TURKISH SUMMARY / TÜRKÇE ÖZET 

 

 

Sürdürülebilirlik ve Sürdürülebilir Kalkınma Amaçları 

Sürdürülebilirlik, pek çok disiplinden geniş bir ilgi, tanım ve uyarlama gören 

bir kavramdır (Ben-Eli, 2018; Scoones, 2007, 2016) ve iş dünyası, kaynak yönetimi, 

siyaset, sanayi ve ulaşım gibi sektörlerde yaygın biçimde kullanılmıştır (Banister, 

2008; Furstenau ve ark., 2020; Scoones, 2016; Warhurst, 2002). 1987 tarihli "Ortak 

Geleceğimiz" raporunun ardından sürdürülebilirlik ve sürdürülebilir kalkınma 

birbirinin yerine kullanılır hale gelmiş (Mebratu, 1998) ve gelecek nesillerin kendi 

ihtiyaçlarını karşılama yeteneğinden ödün vermeden bugünün ihtiyaçlarını karşılayan 

kalkınma olarak tanımlanmıştır (Dünya Çevre ve Kalkınma Komisyonu [DÇKK], 

1987). Bu süreç, 1992, 1995 ve 2002 Birleşmiş Milletler (BM) konferanslarının 

ardından 2012 Rio+20 zirvesinde önerilen hedeflerle (BM, 2012; Hák ve ark., 2016) 

2015 yılında 17 Sürdürülebilir Kalkınma Amacının (SKA) kabulüyle sonuçlanmıştır. 

Costanza ve arkadaşları (2014) bu amaçları üç başlık altında toplamıştır; mevcut tez 

açısından özellikle önemli olan, şehirleri ve insan yerleşimlerini kapsayıcı, güvenli, 

dayanıklı ve sürdürülebilir kılma amacını taşıyan SKA 11'dir. Kentsel yaşam 

sürdürülebilirliğin başlıca belirleyicilerinden biridir (Vaidya & Chatterji, 2020; Ban, 

2012), zira kentsel nüfuslar büyük miktarda karbon emisyonundan sorumludur (Fan 

ve Chapman, 2022) ve trafik ile ulaşım sektörü mevcut sürdürülebilirlik sorunlarının 

başlıca etkenlerindendir (Uluslararası Enerji Ajansı [UEA], 2024; Liu ve ark., 2023). 

Trafik ve Sürdürülebilirlik 

Karayolu trafiği faaliyetleri, hem çevresel etki hem de güvenlik açısından 

şehirlerin sürdürülemez durumunun kritik belirleyicilerindendir (Berger ve ark., 2014; 
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Wennberg ve Hyllenius Mattisson, 2024). Karayolu ulaşımı, küresel petrol talebinin 

yaklaşık %45'ini (IEA, 2024) ve ulaşım sektöründeki CO2 emisyonlarının %74'ü ile 

küresel CO2 emisyonlarının tamamının %24'ünü oluşturmaktadır (Liu ve ark., 2023). 

Her yıl yaklaşık 1,19 milyon kişi karayolu trafik kazalarında hayatını kaybetmekte, 20 

ila 50 milyon kişi ölümcül olmayan yaralanmalar yaşamaktadır (Dünya Sağlık Örgütü 

[DSÖ], 2023). Düşük ve orta gelirli ülkeler bundan çok daha fazla etkilenmekte, dünya 

genelindeki ölümlerin %92'si bu ülkelerde gerçekleşmekte ve karayolu trafik kazaları 

çoğu ülkenin gayri safi yurt içi hasılasının %3'üne mal olmaktadır (Tandrayen-

Ragoobur, 2025). Karbon emisyonlarını azaltan ve güvenli bir trafik ortamı sağlayan 

sürdürülebilir bir trafik ve ulaşım sistemi, bu nedenle SKA 11'in önemli bir parçasıdır 

(Alyavina ve ark., 2020; Berger ve ark., 2014; Holden ve ark., 2019, 2020). 

Sürdürülebilir hareketlilik (SH), Türkiye'nin ulusal politikasında da belirtilmiş bir 

önceliktir; bu politika, sıkışıklığı, kazaları ve hava kirliliğini azaltmak amacıyla 

sürdürülebilir, düşük emisyonlu toplu taşıma ve mikro-hareketlilik çözümlerini teşvik 

etmektedir (Strateji ve Bütçe Başkanlığı [SBB], 2023). 

Sürdürülebilir Hareketlilik 

Banister (2008), sürdürülebilir hareketlilik kavramını ortaya atan ilk isimlerden 

biri olmuş ve sürdürülebilir bir ulaşım sisteminin araçlar yerine insanları 

önceliklendirmesi, sokakları yalnızca yol olarak değil çok işlevli alanlar olarak ele 

alması ve hızı hedef haline getirmek yerine makul seyahat süreleri gözetmesi 

gerektiğini öne sürmüştür. Byars ve arkadaşları (2017) bu tanımı genişletmiş; Holden 

ve arkadaşları (2020) ise sürdürülebilir hareketliliğin sağlanması için üç temel strateji 

tanımlamıştır: verimlilik, değişim ve azaltma; bunları uygulamakla yükümlü üç temel 

aktör ise kamu aktörleri, sivil aktörler ve özel sektör aktörleridir. Mevcut tez açısından 

özellikle ilgili olan, değişim stratejisi ile sivil aktörün kesişiminden doğan anlatıdır: 

SH sistemleri içindeki gündelik hareketlilik tercihleri ve davranışsal tutumu değişim 

gündemini gerçekleştirmenin merkezinde yer alan "sorumlu yolcu" (Holden ve ark., 

2020). Holden ve arkadaşları (2020), SH gündemini üç büyük anlatıya damıtmıştır: 

Elektro-hareketlilik, Düşük Hareketlilikli Toplumlar ve Kolektif Ulaşım 2.0. 

Paylaşımlı e-skuter kullanımının teşvik edilmesi bu üç büyük anlatının özelliklerini bir 

araya getirmektedir, zira e-skuterler elektrikli, paylaşımlı ve kısa yolculuklara uygun 
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araçlardır (Wang ve ark., 2023). Ancak hem Banister (2008) hem de Holden ve 

arkadaşları (2020) güvenliği, SH'nin çevresel sürdürülebilirlikle eşit bir boyutu olarak 

konumlandırmaktadır ve e-skuterlerin trafikte nasıl kullanıldığını anlamak, insanların 

neden onları tercih ettiğini anlamak kadar SH gündemi için kritiktir. 

Paylaşımlı Hareketlilik ve Mikro-hareketlilik 

Paylaşımlı hareketlilik, yol kullanıcılarına çeşitli araçlara kısa süreli erişim 

sağlayan, geleneksel toplu taşımaya bir alternatiftir (Shaheen ve ark., 2015) ve tipik 

olarak araç paylaşımı ile paylaşımlı mikro-hareketlilik olarak ikiye ayrılır (Machado 

ve ark., 2018). Uluslararası Ulaşım Forumu (UUF, 2020), mikro-hareketliliği, ağırlığı 

350 kg'ın altında olan ve azami hızı 45 km/s'ye ulaşan mikro-araçların kullanımı olarak 

tanımlamış olup bisikletler, elektrikli bisikletler ve e-skuterler bu kapsama 

girmektedir. 2005 ile 2019 yılları arasında dünya genelinde bisiklet paylaşım 

programlarının sayısı 17'den 2900'e yükselmiştir (Galatoulas ve ark., 2020). 

Paylaşımlı mikro-hareketlilik seçenekleri arasında elektrikli skuter paylaşımı, en hızlı 

büyüyen ve en çok tartışılan seçenek olarak öne çıkmakta olup daha yakından 

incelenmeyi hak etmektedir. 

E-skuterler ve Sürdürülebilir Hareketlilikle İlişkileri 

Ayakta kullanılan elektrikli skuterler yaklaşık 25 km/s hıza ulaşabilmektedir. 

2017'deki ticari tanıtımlarından bu yana benimsenmeleri dikkat çekici bir hızla artmış 

ve on yıl içinde dünya genelinde 200'den fazla şehre yayılmıştır (Kazemzadeh ve 

Sprei, 2024). E-skuter kullanımının, yol kullanıcısının çoklu ulaşım biçimlerini 

kullanabilmesini kolaylaştıran bir unsur olabileceği tespit edilmiştir. Çevresel 

performansları konusundaki bulgular ise daha karışıktır: bir Türkiye çalışması, 

paylaşımlı e-skuter sistemlerini çevresel sürdürülebilirlik ölçütlerinde diğer paylaşımlı 

ulaşım biçimlerinin gerisinde sıralamıştır (Öztaş Karlı, 2025); ancak yaşam döngüsü 

analizleri, sürdürülebilirliğin tüm unsurları göz önüne alındığında e-skuterlerin içten 

yanmalı araçlardan daha iyi performans gösterdiğini ortaya koymaktadır (Severengiz 

ve ark., 2020) ve bir e-skuterin ömrünün 9,5 ay uzatılmasının sürdürülebilirlik 

açısından önemli faydalar sağlayacağı belirtilmektedir (Moreau ve ark., 2020). Başka 
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bir çalışma ise e-skuter kullanım sıklığının, sürdürülebilirlik puanı yüksek kentsel 

bölgelerde arttığını bulmuş olup bu durum e-skuter benimsenmesi ile sürdürülebilir 

kentsel çevreler arasında anlamlı bir uyum olduğunu düşündürmektedir (Hosseinzadeh 

ve ark., 2021). 

E-skuter Kullanıcı Davranışlarının Kuramsal Temeli ve Arka Planı 

Hem trafik hem de endüstriyel güvenlik araştırmalarında insan faktörü, 

güvensiz olay ve kazaların temel belirleyicilerinden biri olarak tutarlı biçimde 

tanımlanmıştır (Dewar ve Olson, 2007; Reason, 1990). Trafikte insan faktörüne ilişkin 

araştırmaların büyük bölümü, sürücü davranışlarının ana boyutları olarak hataları, 

ihlalleri ve dalgınlık/unutkanlıkları tanımlayan (Reason ve ark., 1990), daha sonra 

olumlu davranışları da içerecek şekilde genişletilen (Özkan ve Lajunen, 2005) ve 

motosiklet (Elliott ve ark., 2007) ile bisiklet kullanıcılarına (Useche ve ark., 2018) 

uyarlanan Reason ve arkadaşlarının (1990) çerçevesi üzerine inşa edilmiştir. Ancak bu 

çerçevenin e-skuter kullanıcılarına doğrudan uyarlanması, e-skuterleri düzenleyen 

mevzuatın belirsiz veya sınırlı olması (Sareen ve ark., 2021; Szemere ve ark., 2024), 

kullanıcıların yaptığı hataların bağlama bağlı doğası (Chen ve ark., 2025) ve olumlu 

davranışlar boyutunun alanyazında yeterince gelişmemiş olması (Baby ve ark., 2024; 

Kim ve ark., 2024; Lee ve ark., 2025) nedeniyle sorunlu olacaktır. Bu uyarlama 

sorunlarının ötesinde, Sürücü Davranışları Ölçeği (SDÖ) geleneği kullanım 

esnasındaki davranışları tanımlamak üzere geliştirilmiştir. Oysa bir e-skuter 

kullanıcısının SH'ye davranışsal katkısı, kullanıcının daha geniş ulaşım sistemiyle 

nasıl etkileşime girdiğine kadar uzanmaktadır. Bu nedenle e-skuter kullanıcı 

davranışlarının, Reason ve arkadaşlarının (1990) çerçevesinin güçlü yönlerinden 

yararlanan ancak onun sınırlarını da aşan, kapsamlı bir ölçme aracı üzerinden 

incelenmesi en uygun yaklaşımdır. 

E-skuter Kullanıcı Davranışları ve İlişkili Riskler 

E-skuter kullanıcı davranışlarına ilişkin ampirik araştırmalar büyük ölçüde 

Riskli Davranışlar ve İhlaller üzerinde yoğunlaşmış, kullanıcıların SH'yi desteklediği 

ya da zayıflattığı daha geniş davranış yelpazesine çok daha az ilgi göstermiştir. 
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Çalışmalar, genç erkek kullanıcıların riskli davranışlara daha yatkın olduğunu ve daha 

uzun yolculukların daha fazla risk almayla ilişkili olduğunu (Gioldasis ve ark., 2021), 

ayrıca düzenlemelerin ve denetimin sınırlı olduğu yerlerde bireylerin tutarlı biçimde 

daha fazla riskli davranış sergilediğini ortaya koymuştur (Useche ve ark., 2022). Ters 

yönde sürüş, kask kullanmama, kaldırımda sürüş ve alkol/madde etkisi altında sürüş 

gibi davranışlar birçok çalışmada belgelenmiştir (Siebert ve ark., 2021; Brunner ve 

ark., 2022; Burt ve Ahmed, 2023). Alanyazın, dikkatli kullanıcıların Güvenli ve 

Olumlu Davranışları hakkında çok az şey söylemekte, aracın sürdürülebilirlik odaklı 

kullanımı hakkında ise neredeyse hiçbir şey söylememekte ve güvenli kullanımı 

yalnızca zarar vermeme odaklı olarak ele almaktadır. Bu nedenle e-skuter 

kullanıcılarına özgü bir davranış çerçevesi, riskli davranışların ötesine geçmeli ve aynı 

zamanda güvenli, olumlu ve sürdürülebilirlik odaklı davranışları da kapsamalıdır. 

Sürdürülebilir Davranışlar 

Corral-Verdugo ve arkadaşları (2010), sürdürülebilir davranışları ilk olarak 

Dünya'nın sosyal-fiziksel kaynaklarını korumayı amaçlayan eylemler olarak 

tanımlamış olup bu tanım yalnızca doğayı korumakla sınırlı değildir, sosyal çevreyi 

koruyan davranışları da kapsamaktadır. Alanyazında sürdürülebilir davranışların 

temel olarak çevre-yanlısı, tutumlu, fedakâr ve eşitlikçi davranışlardan oluştuğu ileri 

sürülmektedir (Corral-Verdugo ve ark., 2015, 2021; Tapia-Fonllem ve ark., 2013). 

Corral-Verdugo ve arkadaşları (2021) daha sonra bu tanımı kendine özen boyutunu 

ekleyerek genişletmiş ve bireylerin toplumsal ve çevresel yönde davranabilmeleri için 

önce kendilerine özen göstermeleri gerektiğini savunmuştur. Üç boyutlu modelleri, 

sürdürülebilir davranışları üç temel boyuttan oluşan üst düzey bir yapı olarak 

kavramsallaştırmaktadır: Kendine Özen, Başkalarına Özen (Fedakârlık ve Eşitlikçilik 

alt boyutlarını kapsar) ve Çevreye Özen (Tutumluluk ve Çevre Dostu Davranışlar alt 

boyutlarını kapsar). Sürdürülebilir davranışların farklı alanlarda bu şekilde ortaya 

çıkması, bir yaşam alanında sürdürülebilir davranışlara katılımın diğer alanlarda 

benzer davranışların olasılığını artırdığını öne süren davranışsal yayılım etkisiyle 

desteklenmektedir (Thøgersen ve Ölander, 2003; Truelove ve ark., 2014); ancak bu 

yayılımın derecesi, değer belirginliği ve kimlik tutarlılığı gibi etkenlere bağlı olarak 

bireyler arasında farklılık göstermektedir. 
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Sürdürülebilir Davranışların E-skuter Kullanıcı Davranışlarıyla İlişkisi: Trafik 

Bağlamı 

Sürdürülebilir eğilimler trafik ortamında da tanımlanabilir biçimlerde kendini 

göstermektedir: daha az yakıt tüketmeyi hedefleyen ekolojik sürüş, tutumluluk ve 

çevre-yanlısı davranışla ilişkilidir (Ünal ve ark., 2018). Elektrikli araç, bisiklet veya 

yürüyüşü tercih etmek emisyonların azaltılmasının başlıca destekleyicisidir; 

fedakârlık ve eşitlikçilik ise acil durum araçlarına yol vermek veya savunmasız yol 

kullanıcılarına öncelik tanımak gibi ulaşımın sosyal ve kolektif yönlerinde önemli bir 

rol oynamaktadır (Yu ve ark., 2023). Kendine özen eğilimi, trafik bağlamındaki belki 

de en temel sürdürülebilir davranışı temsil etmektedir, zira bu eğilimi taşıyan 

bireylerin riskli davranışlardan kaçınma ve trafik kurallarına uyma olasılığı daha 

yüksektir. Ancak genel sürdürülebilir davranışlar ile özgül trafik davranışları 

arasındaki ilişki büyük ölçüde göz ardı edilmiş, araştırmalar trafikteki sürdürülebilir 

davranışı, bir aracın kullanımda nasıl kullanıldığını incelemek yerine, sürdürülebilir 

bir ulaşım aracını seçme eylemi olarak tekil biçimde kavramsallaştırmıştır. 

Sürdürülebilir Davranışlar Bağlamında Bireysel Farklılıklar ve Kişilik 

Sürdürülebilir davranıştaki bireysel farklılıklar, demografik etkenlerden tutum 

ve değerler gibi psikolojik yapılara ve son olarak kararlı kişilik özelliklerine kadar 

birçok düzeyde incelenmiştir. Üç boyutlu sürdürülebilir davranışlar yapısı, bu 

alanyazındaki bulguları bütünleştirmek için kuramsal olarak temellendirilmiş bir bakış 

açısı sunmaktadır. 

Sürdürülebilir Davranışların Demografik Öncülleri 

Yaş ile sürdürülebilir davranışlar arasındaki ilişki karışık sonuçlar vermiştir; 

ancak yaş, çevre-yanlısı davranışlar ve tutumlulukla olumlu ilişkilidir ve yaşlı bireyler 

daha fedakâr olma eğilimindedir (Wiernik ve ark., 2013, 2016; Brandtstädter ve ark., 

2010). Cinsiyet de karışık sonuçlar göstermekle birlikte, kadınlar yeşil tüketimde daha 

tutumlu olma ve öz bakım davranışlarını erkeklere kıyasla daha tutarlı biçimde 

sergileme eğilimindedir (Parente ve ark., 2021; Vicente-Molina ve ark., 2018). Yüksek 

eğitim düzeyi, daha fazla sürdürülebilir tüketim, çevre-yanlısı davranış ve fedakârlık 
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eğilimiyle tutarlı biçimde ilişkilidir (Chirilli ve ark., 2022; Xiao ve ark., 2021). Genel 

olarak bu demografik değişkenler, doğrudan yordayıcı mekanizmalardan çok ilişki 

gösterge işlevi görmekte, "kimin" daha sürdürülebilir olabileceğini betimlemekte 

ancak "neden" olduğunu açıklamamaktadır. Bu durum, kişilik özellikleri gibi daha 

kararlı psikolojik değişkenlere yönelme gerekliliğini ortaya koymaktadır. 

Sürdürülebilir Davranışların Psikolojik Öncülleri 

Tutum ve değerler, sürdürülebilir davranışlarla ilişkili psikolojik yapılar 

arasında özellikle önemli bir kuramsal konuma sahiptir (Fabio ve Croce, 2024; Kirby 

ve Zwickle, 2021) ve kişilik özellikleri gibi daha kararlı ve uzak etkenlerin davranışı 

nihai olarak etkilediği yakın mekanizmaları temsil etmektedir. Değerler, tutumlardan 

bile daha temel kabul edilmekte ve değer-inanç-norm kuramı, değerlerin sürdürülebilir 

davranışları nasıl etkilediğini incelemek için yaygın biçimde kullanılmaktadır (Onel, 

2024; Whitley ve ark., 2018); bulgular tutarlı biçimde biyosferik ve fedakâr değerlerin 

sürdürülebilir davranışlarla olumlu, bencil değerlerin ise ters yönde ilişkili olduğunu 

göstermektedir. Ancak değerlerdeki farklılığı açıklayan şey daha uzak ve kararlı bir 

kaynaktır ve kişilik bu kaynaklardan biridir (McCrae ve ark., 2001). Kişilik, 

davranıştan önce var olma, durumlar arasında kararlılık gösterme ve zaman içinde 

istikrarlı kalma koşullarını, tutumların ve geçici durumların aksine, karşılamaktadır. 

Sürdürülebilir Davranışların Belirleyicisi Olarak Kişilik Özellikleri 

Kişilik, bireylerin farklı durumlar boyunca tutarlı biçimde sergiledikleri 

karakteristik düşünce, duygu ve davranış örüntüsü olarak tanımlanmaktadır (Amerikan 

Psikoloji Birliği [APB], 2019). Araştırmalarda ağırlıklı olarak Beş Faktör, Büyük İkili 

ve HEXACO modelleri kullanılmıştır (Awais ve ark., 2020; Ashton ve Lee, 2007). 

Beş Faktör Modeli beş temel özellik öne sürmektedir: Dışadönüklük, Uyumluluk, 

Sorumluluk, Deneyime Açıklık ve Duygusal Tutarsızlık. Beş Faktör Modelinin Türk 

kültürüne uyarlamalarında, sosyal açıdan istenmeyen benlik algıları ve genel olarak 

düşük benlik saygısıyla karakterize edilen ek bir olumsuz değerlik boyutu 

belirlenmiştir (Gençöz & Öncül, 2012). Sürdürülebilir davranışlar ile kişilik özellikleri 

arasındaki ilişki alanyazında iyi belgelenmiştir: uyumluluk geri dönüşüm 

davranışlarıyla olumlu ilişkilidir (Poškus & Žukauskienė, 2017), deneyime açıklık ve 
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dürüstlük-alçakgönüllülük çevre-yanlısı tutum ve davranışların en güçlü ilişkilileridir 

(Soutter ve ark., 2020), sorumluluk ekolojik açıdan doğru satın alma ve kaynak 

tasarrufuyla bağlantılıdır (Ribeiro ve ark., 2016) ve fedakârlık ile eşitlikçilik, 

uyumluluk, sorumluluk ve dürüstlük-alçakgönüllülükle olumlu ilişkilidir (Dargan & 

Schermer, 2022). Duygusal Tutarsızlık sürdürülebilir davranışların başka davranışlara 

olan ifadesini bozabilir, Olumsuz Değerlik ise atılganlık gerektiren fedakâr ve toplum-

yanlısı davranışları zayıflatabilirken, Dışadönüklük hem risk almayla hem de olumlu 

sosyal katılımla ilişkili olması nedeniyle daha karmaşık bir tablo sunmaktadır. 

Kişilik Özellikleri ve E-skuter Kullanıcı Davranışları 

Alanyazın, genç erkek bireyleri riskli e-skuter davranışlarından sorumlu 

başlıca grup olarak tanımlamış olup (Gioldasis ve ark., 2021) bu bulgu riskli sürücülük 

davranışlarına ilişkin bulgularla paralellik göstermektedir (Mannocci ve ark., 2019). 

Kişilik özellikleri sürücülük davranışı alanyazınında kapsamlı biçimde incelenmiştir: 

riskli sürücülüğün Uyumlulukla olumsuz, Duygusal Tutarsızlıkla olumlu ilişkili 

olduğu (Akbari ve ark., 2019), olumlu sürücü davranışlarının ise Duygusal 

Tutarsızlıkla olumsuz, Dışadönüklük, Deneyime Açıklık, Uyumluluk ve Sorumlulukla 

olumlu ilişkili olduğu bulunmuştur (Shen ve ark., 2018). E-skuterler farklı beceriler 

gerektirse de, e-skuter kullanıcılarının sergileyebileceği riskli, sapkın, güvenli ve 

olumlu davranışlar sürücülerin sergilediklerine benzemekte olup davranışsal yayılım 

etkisi, sürdürülebilir eğilimlerin trafiğe uzandığını ancak bu yayılımın derecesinin 

bireyler arasında farklılık gösterdiğini öne sürmektedir. Kişilik özellikleri, 

sürdürülebilir davranışlar ile e-skuter kullanıcı davranışları arasındaki ilişkiyi 

koşullandırabilir. Bireyin genel sürdürülebilir eğilimi ile e-skuter üzerindeki özgül 

davranışları arasındaki bağı güçlendirebilir, zayıflatabilir hatta tersine çevirebilir 

(Budak ve Özkan, 2025; Öngören ve ark., 2026). 

Çalışmanın Amacı ve Araştırma Soruları 

Önceki alanyazın taraması, SH araştırmalarında bir kopukluğa işaret 

etmektedir: insan faktörünün belirleyici olduğu kabul edilse de, özellikle e-skuter 

kullanımı bağlamında bu faktörün psikolojik temelleri yeterince araştırılmamıştır. Bu 
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durum birbiriyle bağlantılı iki boşluğu ortaya çıkarmaktadır: mevcut ölçme araçlarının 

sürdürülebilir hareketlilikle ilgili davranış yelpazesinin tamamını yakalayacak şekilde 

tasarlanmamış olmasından kaynaklanan yöntemsel bir boşluk ve araştırmaların 

ağırlıklı olarak benimsemeye odaklanıp gerçek davranış örüntülerini ve bunları 

etkileyen psikolojik etkenleri ihmal etmesinden kaynaklanan kuramsal bir boşluk. 

Araştırma Amacı 1: E-skuter Kullanıcı Davranışları için bir Ölçme Aracı 

Geliştirmek 

Mevcut ölçme araçları, sürdürülebilir hareketlilikle ilgili davranış yelpazesinin 

tamamını yakalayacak şekilde tasarlanmamış, daha geniş örneklemlerde sistematik 

olarak değerlendirilmemiş ve e-skuter kullanıcılarının yaşanmış deneyimlerine dair 

sistematik nitel araştırmalar yoluyla geliştirilmemiştir. Bu tez, Elektrikli Skuter 

Kullanıcı Davranışları Ölçeğini (eSUBQ) geliştirerek bu yöntemsel boşluğu gidermeyi 

amaçlamaktadır. Birinci araştırma sorusu şudur: E-skuter Kullanıcı Davranışlarının 

temel boyutları nelerdir ve bu davranışlar ampirik olarak nasıl belirlenip ölçülebilir? 

Araştırma Amacı 2: Sürdürülebilir Davranışlar ile E-skuter Kullanıcı 

Davranışları Arasındaki İlişkiyi İncelemek 

İkinci amaç, bireylerin genel sürdürülebilir davranışlarının, yani kendilerine, 

başkalarına ve çevreye özen göstererek hareket etme yönündeki gündelik 

eğilimlerinin, e-skuter kullanıcısı olarak sergiledikleri davranışlara ne ölçüde 

uzandığıyla ilgilidir. İkinci araştırma sorusu şudur: Sürdürülebilir Davranışların 

boyutları ile E-skuter Kullanıcı Davranışlarının boyutları arasında anlamlı bir ilişki var 

mıdır? 

Araştırma Amacı 3: Sürdürülebilir Davranışlar — E-Skuter Kullanıcı 

Davranışları İlişkisinde Kişiliğin Düzenleyici Rolünü İncelemek 

Kişilik, sürdürülebilir davranışlarla ilişkili zincirin uzak ancak kararlı ucunda 

yer almakta olup bu durum onu, sürdürülebilir davranışların E-skuter Kullanıcı 

Davranışlarına ulaşıp ulaşmadığını koşullandırma olasılığı en yüksek bireysel farklılık 

haline getirmektedir. Üçüncü araştırma sorusu şudur: Kişilik özellikleri, sürdürülebilir 
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davranışlar ile E-skuter Kullanıcı Davranışları arasındaki ilişkiyi düzenlemekte midir 

ve eğer öyleyse, hangi özellikler en etkilidir? 

Araştırma Amaçlarının Özeti ve Çalışmanın Olası Katkısı 

Bu tez, sistematik ve üç aşamalı bir araştırma yoluyla sürdürülebilir 

hareketlilikteki insan faktörünün anlaşılmasını ilerletmeyi amaçlamaktadır. İlk olarak, 

e-skuter kullanıcı davranışını kendi başına bir yapı olarak kavramsallaştırmakta ve 

bunu ölçmek için kapsamlı, kullanıcı temelli bir ölçme aracı geliştirmektedir. İkinci 

olarak, bireylerin üç boyutlu sürdürülebilir davranışları ile mikro-hareketlilik 

bağlamındaki özgül davranışları arasındaki doğrudan ilişkiyi sınamaktadır. Son 

olarak, kişilik özelliklerinin bu ilişkideki düzenleyici rolünü incelemektedir. 

Sürdürülebilir ulaşım araçlarının gerçekte nasıl kullanıldığına dair karmaşık 

davranışsal dinamikleri incelemek için basit benimseme çalışmalarının ötesine geçen 

bu araştırma; hedefe yönelik eğitim müdahalelerine bilgi sağlama, politika yapımı için 

kanıt temelli öneriler sunma ve tüm kullanıcılar için çevre dostu, güvenli ve toplum-

yanlısı kentsel hareketlilik sistemlerinin tasarımına katkıda bulunma potansiyeli 

taşıyan önemli bir katkı sunmaktadır. 

Çalışma 1: Elektrikli Skuter Kullanıcı Davranışları Ölçeğinin (eSKDÖ) 

Geliştirilmesi 

 

Giriş 

2017'den bu yana e-skuterlerin küresel çapta hızla yaygınlaşması, bu görece 

yeni mikro-hareketlilik aracının kullanıcılarını anlamaya yönelik akademik 

araştırmalarda da paralel bir artışa yol açmıştır (Kobayashi ve ark., 2019). Erken 

dönem çalışmalar yaralanma örüntülerini ve kullanıcı demografisini incelemiş, ancak 

e-skuter kullanıcılarının görece yeni bir savunmasız yol kullanıcısı grubu olarak ortaya 

çıkmasıyla birlikte son dönem araştırmalar odağını demografik profillerden kullanıcı 

davranışlarına kaydırmaya başlamıştır. Öz bildirim ölçümü kullanan çalışmalar 

arasında yalnızca birkaçı, E-skuter Kullanıcı Davranışlarını kapsamlı biçimde 

değerlendirmek üzere özel olarak tasarlanmış bir ölçme aracı kullanmıştır. Kim ve 
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arkadaşları (2024), bisikletçi davranışları ve bisiklet sürücüsü davranışları ölçeklerini 

uyarlayarak hatalar, ihlaller, savunmacı davranışlar ve proaktif güvenlik 

davranışlarından oluşan dört faktörlü bir çözüm bulmuş, ancak nitel görüşmelerini 

ölçek geliştirme sürecine dahil etmemiştir. Baby ve arkadaşları (2024), mevcut sürücü, 

bisikletçi ve motosikletçi taksonomilerinin titiz bir uyarlamasıyla Kore'deki 

kullanıcılar arasında e-skuter sürücü davranışları ölçeğini (ERBQ) geliştirmiş ve iyi iç 

tutarlılığa sahip altı boyut bulmuş, ancak olumlu davranış yalnızca 3 madde ile 

değerlendirilmiştir. Lee ve arkadaşları (2025), ihlaller, hatalar ve olumlu 

davranışlardan oluşan üç faktörlü bir e-skuter sürücü davranışları ölçeği (eSRBQ) 

geliştirip doğrulamış ve iyi uyum indeksleri elde etmiş, ancak bu ölçek de sistematik 

nitel araştırma yoluyla geliştirilmemiş olup sürdürülebilirlik boyutunu 

kapsamamaktadır. Bu araçlar ortak bir sınırlılığı paylaşmaktadır: hiçbiri sürdürülebilir 

hareketlilikle ilgili davranış yelpazesinin tamamını, özellikle de sürdürülebilirlik 

boyutunu, yakalayacak şekilde tasarlanmamış ve hiçbiri e-skuter kullanıcılarının 

yaşanmış deneyimlerine dair sistematik nitel araştırma yoluyla geliştirilmemiştir. Bu 

tez, e-skuter kullanıcılarının kendileriyle yapılan derinlemesine görüşmelere ve 

mevcut ölçeklerin gözden geçirilmesine dayanarak eSUBQ'yu geliştirmek suretiyle bu 

yöntemsel boşluğu ele almaktadır. 

Yöntem 

Çalışma 1'in yöntemi, Ankara, İstanbul ve İzmir'de yaşayan 10 düzenli e-skuter 

kullanıcısıyla (7 erkek, 3 kadın; yaş aralığı 22-33) yapılan yarı yapılandırılmış 

görüşmelere dayanmaktadır. Etik onay Orta Doğu Teknik Üniversitesi'nden alınmış, 

görüşmeler veri doygunluğuna ulaşılana kadar (onuncu görüşmede) sürdürülmüştür. 

Görüşmeler demografik bir form ile e-skuter kullanımına ilişkin 25 sorudan oluşmuş, 

son üç soru Reason ve arkadaşlarının (1990) hata, ihlal ve olumlu davranış tanımlarına 

dayanmıştır. Ses kayıtları yazıya dökülmüş (166 sayfa) ve yönlendirilmiş içerik analizi 

ile incelenmiş (Hsieh & Shannon, 2005); ortaya çıkan madde havuzu, dördü sürücü 

davranışları taksonomisinden uyarlanan (hatalar, ihlaller, güvenli davranışlar, olumlu 

davranışlar), beşincisi ise sürdürülebilirlik odaklı davranışlar olarak eklenen beş 

kategoriye ayrılmıştır. Kapsam geçerliği, üç uzmanın bağımsız olarak madde-boyut 

eşleştirmesi yaptığı bir süreçle sağlanmıştır. 
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Bulgular 

 

Ölçeğin Oluşturulması 

Görüşme dökümlerinin içerik analizi, 13 davranış kategorisine dağılan 207 

maddelik bir başlangıç havuzu ortaya çıkarmış olup bu maddelerden 104'ü, kavramsal 

olarak tekrarlayıcı olmaları ya da gözlemlenebilir davranışlardan çok tutumlarla ilişkili 

olmaları nedeniyle elenmiştir. Mevcut e-skuter ve mikro-hareketlilik davranış 

ölçekleri herhangi bir ek madde sağlamamıştır. Kalan maddeler arıtılarak havuz 70 

maddeye indirilmiş, bir kuramsal alt boyutu güçlendirmek amacıyla 9 ek madde 

oluşturularak toplam 79 maddeye ulaşılmıştır. İçeriklerine göre bu 79 madde beş 

kuramsal alt boyuta ayrılmıştır: Güvenli Davranışlar (23 madde), Riskli Davranışlar 

ve İhlaller (19 madde), Hatalar (12 madde), Olumlu Davranışlar (10 madde) ve 

Sürdürülebilirlik Davranışları (15 madde). 79 maddeden 72'si üç uzman arasında 

çoğunluk fikir birliğine ulaşmış ve değerlendiriciler arası güvenirlik %91,14 olarak 

hesaplanmıştır. 

Görüşmelerin Davranışsal Bulguları 

Katılımcıların anlatıları, hem kendi sergiledikleri hem de diğer e-skuter 

kullanıcılarında gözlemledikleri davranışları kapsamakta olup beş kuramsal alt boyut 

etrafında düzenlenmiştir. Güvenli davranışlar, katılımcı anlatılarının zenginliğini 

yansıtacak şekilde en fazla maddeyi içermiş olup omuz üzerinden çevreyi kontrol 

etme, dar alanlardan geçerken inip yürüme ve yayaları uyarmak için korna veya zil 

kullanma gibi davranışları kapsamaktadır. Riskli davranışlar ikinci en büyük madde 

havuzunu oluşturmuş olup harici yolcuyla kullanım, sürerken kulaklık takma ve alkol 

veya madde etkisi altında sürüş gibi davranışların yanı sıra, gidonda eşya taşımak gibi 

Türkiye bağlamına daha özgü davranışları da içermektedir. Hatalar, bir tişörtün gaz 

koluna takılması, ıslak zeminde kayma ve virajları hızlı alırken dengeyi kaybetme gibi 

e-skuterlerin fiziksel özelliklerine özgü istem dışı hataları kapsamaktadır. Olumlu 

davranışlar görece daha küçük bir madde havuzunu oluşturmuş olup e-skuterleri 

belirlenen istasyonlara park etme, yayalara yol verme ve gergin etkileşimleri 

yatıştırma gibi davranışları içermekte, katılımcılar bu davranışları güvenli 
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davranışlardan ayırt etmekte sıklıkla zorlanmıştır. Son alt boyut olan sürdürülebilirlik 

odaklı davranışlar, katılımcıların kısa yolculuklar için özel araç kullanımına kıyasla e-

skuteri tercih etmelerini ve sürüş tercihlerinin trafik sıkışıklığını ve çevresel etkiyi 

azaltmadaki rolüne dair farkındalıklarını yansıtmakta olup bu boyutun mevcut e-skuter 

ölçme araçlarında bir örneği bulunmamaktadır. 

Tartışma 

Mevcut e-skuter davranışı ölçme araçları ağırlıklı olarak güvenli ve riskli 

davranış boyutlarına odaklanmış, diğer yönler yeterince araştırılmamıştır. Çalışma 1, 

madde üretimini düzenli e-skuter kullanıcılarının yaşanmış deneyimlerine 

dayandırarak bu boşluğu ele almış ve beş kuramsal davranış boyutunu kapsayan 79 

maddelik bir ölçek geliştirmiş olup bu boyutlar arasında e-skuterlere özgü 

Sürdürülebilirlik Davranışları ilk kez ayrı, ölçülebilir bir boyut olarak ortaya 

koymuştur. Aracın geliştirilmesindeki temel güçlüklerden biri, e-skuterlerin trafikteki 

davranışını tanımlayan açık ve yerleşik düzenleyici sınırların bulunmayışı olup bu 

durum madde üretiminin gerçek kullanıcıların deneyimlerine dayandırılmasını 

zorunlu kılmıştır. Türk e-skuter kullanımının özgül kentsel bağlamı, kullanıcıları omuz 

üzerinden çevreyi kontrol etme ve göz teması yoluyla geçiş hakkı isteme gibi mevcut 

ölçme araçlarının tam olarak yakalayamadığı davranışsal uyarlamalar geliştirmeye 

yöneltmiştir.  

Mevcut çalışmanın bazı yöntemsel kısıtlılıkları vardır: davranış kategorileri 

yalnızca üç Türk metropolündeki kullanıcılarla yapılan görüşmelere dayanmakta olup 

bazı davranış kategorileri diğer kültürel bağlamlardaki e-skuter kullanıcıları arasında 

aynı ölçüde belirgin olmayabilir. Çalışma 1 sonucunda, güvenlik odaklı davranış 

boyutlarını tek bir araç içinde bir Sürdürülebilirlik Davranışları boyutuyla birleştiren, 

düzenli e-skuter kullanıcılarının gerçek dünya deneyimlerine dayanan özgün ve çok 

boyutlu bir araç olarak eSUBQ'nun kuramsal versiyonu geliştirilmiştir.  
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Ana Çalışma: Sürdürülebilir Davranışlar Ile E-Skuter Kullanıcı Davranışları 

Arasındaki İlişkide Kişiliğin Düzenleyici Rolünün İncelenmesi 

Giriş 

Birinci Bölümde, sürdürülebilir hareketlilik hedefinin temelde insan faktörüne 

bağlı olduğu tartışılmıştır. İkinci Bölümde ise gerçek kullanıcıların deneyimlerine 

dayanan eSUBQ geliştirilmiş ve e-skuter kullanıcı davranışı, kendi başına ölçülebilir 

bir yapı olarak ortaya konmuştur. Ancak ölçeğin faktör yapısının ve psikometrik 

niteliklerinin, ayrıca sürdürülebilir davranışsal eğilimler ve kişilik özellikleriyle 

ilişkilerinin sınanması hâlâ gerekmektedir. Bu bölüm, E-skuter Kullanıcı 

Davranışlarını açıklanması gereken sonuç değişkeni olarak ele almakta ve bu 

davranışın iki psikolojik kaynağını incelemektedir: trafik alanına taşınması beklenen 

bireyin genel sürdürülebilir davranışları ve e-skuter kullanıcı davranışının kaynağı 

değil, sürdürülebilir davranışlar ile bu davranış arasındaki bağı güçlendiren, zayıflatan 

veya tersine çeviren bir koşul olarak ele alınan kişilik. Kendine Özen sürdürülebilir 

davranışının Güvenli Davranışlarla olumlu ilişkili olması, Çevreye Özen ile 

Sürdürülebilirlik Davranışları arasında olumlu bir ilişki olması ve Başkalarına Özen'in 

Olumlu Davranışlarla olumlu ilişkili olması beklenmektedir. Kişilik açısından ise 

başta sorumluluk, duygusal tutarsızlık ve olumsuz değerliğin bu ilişkiyi etkilemesi 

beklenmekte, ancak çalışma incelemesini bu beklenen ilişkilerle sınırlamamaktadır. 

Yöntem 

Ana çalışmanın verileri, METU SONA sistemi, kişisel ağlar ve bir TÜBİTAK 

1002-A projesi kapsamında Türkiye'nin çeşitli şehirlerinde yürütülen saha çalışması 

olmak üzere iki ana kaynaktan çevrimiçi anket yoluyla toplanmıştır. Etik onay Orta 

Doğu Teknik Üniversitesi'nden alınmıştır. Sistematik veri kalitesi taraması sonrasında 

(dikkatsiz yanıtlama örüntüleri nedeniyle 45 vaka çıkarılarak) nihai örneklem N = 

1.038 katılımcıya ulaşmıştır. Örneklem %53,76 erkek, %46,24 kadın olup yaş 

ortalaması 26,59'dur (16-58 yaş aralığı); katılımcıların %81,02'si sürücü belgesine 

sahiptir ve büyük çoğunluğu (%61,75) e-skuter düzenlemeleri hakkında bilgi sahibi 

değildir. Kullanım seyrek olma eğilimindedir (%33,91 ayda bir veya daha az) ve kaza 

oranları düşüktür (%82,66'sı hiç aktif kaza bildirmemiştir). 
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Veri toplama paketi; demografik bilgi formu, Corral-Verdugo ve 

arkadaşlarının Üç Boyutlu Sürdürülebilir Davranışlar Ölçeğinin (SDÖ) Türkçe 

uyarlamasını, Gençöz ve Öncül'ün Temel Kişilik Özellikleri Envanterini (TKÖE) ve 

Çalışma 1'de geliştirilen 79 maddelik eSUBQ'yu içermektedir. İstatistiksel analizler R 

ve JASP ile yürütülmüş; eSUBQ'nun faktör yapısı, çok değişkenli normallik ihlali 

nedeniyle Temel Eksen Faktörleştirmesi ve Promax döndürmesi kullanılarak 

Açımlayıcı Faktör Analiziyle incelenmiştir. İki veri kaynağının demografik 

farklılıklarının sonuçları etkileyip etkilemediği öğrenci statüsünün gruplama etkeni 

olduğu bir MANCOVA ile sınanmış (Tabachnick & Fidell, 2013), ardından her 

Sürdürülebilir Davranış boyutu ile eSUBQ boyutu arasındaki ilişkide kişilik 

özelliklerinin düzenleyici rolü, demografik ortak değişkenlerin kontrol edildiği ve 72 

test genelinde Bonferroni düzeltmesi uygulanan bir dizi regresyon modeliyle, anlamlı 

etkileşimler ise Johnson-Neyman aralık analiziyle incelenmiştir. Son olarak, 

düzeltmeyi geçen etkileşimlerin yaş gibi demografik değişkenlerce koşullanıp 

koşullanmadığı keşifsel bir düzenlenmiş düzenleme analiziyle test edilmiştir. 

Bulgular 

 

eSKDÖ'nün Faktör Yapısı 

eSKDÖ’nün faktör yapısını belirlemek amacıyla, 79 maddenin tamamıyla bir 

açımlayıcı faktör analizi gerçekleştirilmiş ve verilerin faktör analizi için uygun olduğu 

doğrulanmıştır. Paralel analiz yedi faktörlü bir çözümü işaret etse de, dördüncü 

faktörün ötesindeki ek faktörler ihmal edilebilir varyans açıklamakta ve 

yorumlanabilir olmaktan uzaktır. Serpinti grafiği ve özdeğerler beş faktörlü bir 

çözümü desteklemiş, ancak beşinci faktörde anlamlı yük taşıyan hiçbir madde 

bulunmadığından bu faktör elenmiştir. Bir madde hiçbir faktörde anlamlı yük 

göstermediği için çıkarılmış, altı madde daha çapraz yüklenme nedeniyle elenmiş ve 

geriye dört faktör altında 72 madde kalmıştır. Faktör 1, kasıtlı veya ihmalkâr risk 

almayı yansıtan 18 maddeden oluşmakta olup Riskli Davranışlar ve İhlaller olarak 

adlandırılmıştır. Faktör 2, büyük ölçüde çevresel ve sosyal olarak güdülenmiş e-skuter 

kullanımını yansıtan, aralarında kurallara bağlılık ve uyumla karakterize 5 maddenin 

de bulunduğu 19 maddeden oluşmakta olup Sürdürülebilirlik ve Uyum Davranışları 
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olarak adlandırılmıştır. 23 maddeden oluşan Faktör 3 hem güvenli sürüş davranışlarını 

hem de toplum-yanlısı davranışları yakalamakta olup Güvenli ve Olumlu Davranışlar 

olarak adlandırılmıştır; kuramsal olarak ayrı olması beklenen bu iki boyutun ampirik 

olarak birleşmesi, Çalışma 1'in nitel bulgularıyla tutarlıdır. 12 maddeden oluşan Faktör 

4, istem dışı, beceriye dayalı sürüş hatalarını yansıtmakta olup Hatalar ve Yanlışlar 

olarak adlandırılmıştır. Genel olarak dört faktörlü çözüm, E-skuter Kullanıcı 

Davranışlarındaki toplam varyansın %44'ünü açıklamakta olup tüm faktörler 

mükemmel bir iç tutarlılık göstermektedir. 

Temel Değişkenlerin Betimsel İstatistikleri 

eSKDÖ faktörleri arasında en yüksek ortalamayı Güvenli ve Olumlu 

Davranışlar, en düşük ortalamayı ise Riskli Davranışlar ve İhlaller almıştır. Dört faktör 

arasında en büyük değişkenliği Sürdürülebilirlik ve Uyum Davranışları göstermiş olup 

bu durum sürdürülebilirlik odaklı e-skuter kullanımında anlamlı bireysel farklılıklar 

olduğunu düşündürmektedir. Kişilik boyutları arasında en yüksek puanı Uyumluluk 

almış, bunu Sorumluluk ve Dışadönüklük izlemiş; Olumsuz Değerlik ise en düşük 

puanı alan boyut olmuş olup bu durum öz bildirim verilerinde olumsuz benlik algısının 

beklenen düşük yaygınlığıyla tutarlıdır. Deneyime Açıklık alt ölçeği görece düşük bir 

iç tutarlılık göstermiş olup bu boyutu içeren bulguların dikkatle yorumlanması 

gerekmektedir. Sürdürülebilir davranış boyutları arasında en yüksek ortalamayı 

Çevreye Özen almış, bunu Başkalarına Özen ve Kendine Özen izlemiştir. 

Çok Değişkenli Kovaryans Analizi (MANCOVA) 

Nihai veri seti iki farklı ana kaynaktan geldiğinden, ön bir analiz kaynakların 

demografik özelliklere göre ayırt edilip edilemeyeceğini incelemiştir; üniversite 

temelli kaynaktan gelen veriler daha genç ve ağırlıklı olarak öğrenci katılımcılardan 

oluşurken, dış kaynaktan gelen veriler daha yaşlı, öğrenci olmayan katılımcı oranı 

daha yüksek ve eğitim düzeyi daha yüksek katılımcılardan oluşmaktadır. Öğrenci 

statüsünün gruplama değişkeni, dört eSKDÖ faktörünün bağımlı değişken seti ve 

demografik özelliklerin ortak değişken olarak kullanıldığı, altı kişilik özelliğinin ise 

sürekli yordayıcı olarak ve grup üyeliğiyle etkileşimleriyle birlikte modele dahil 

edildiği tek yönlü bir MANCOVA yürütülmüştür. 
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MANCOVA Varsayım Kontrolleri 

Box'ın M testi, gruplar arasında kovaryans matrislerinin anlamlı ölçüde 

heterojen olduğunu göstermiş, Levene testi ise dört eSKDÖ faktörünün tamamı için 

varyans homojenliğinin ihlal edildiğini ortaya koymuştur. Bu ihlaller göz önüne 

alındığında, eşit olmayan kovaryans matrisleri ve eşit olmayan grup büyüklükleri 

koşullarında en dayanıklı test istatistiği olması nedeniyle Pillai İzi, temel çok 

değişkenli ölçüt olarak benimsenmiştir. 

MANCOVA’nın Çok Değişkenli Etkileri 

Genel MANCOVA, grup üyeliğinin anlamlı bir çok değişkenli etkisini ortaya 

koymamış olup bu durum, demografik ortak değişkenler ve kişilik ana etkileri hesaba 

katıldığında öğrenciler ile öğrenci olmayanların birleşik eSKDÖ sonuç değişkenleri 

kümesinde farklılaşmadığını göstermektedir. Altı kişilik özelliğinin tamamı anlamlı 

çok değişkenli etkiler üretmiş olup bu durum kişiliğin tüm örneklem genelinde e-

skuter davranış profilleriyle sistematik biçimde ilişkili olduğunu doğrulamaktadır. 

Değerlendirilen altı etkileşim testi için düzeltmeyi geçebilecek düzeyde hiçbir Grup × 

Kişilik etkileşimi çok değişkenli anlamlılığa ulaşmamıştır. Çok değişkenli sonuçlar, 

kişilik ile e-skuter kullanıcı davranışı arasındaki ilişkinin öğrenciler ile öğrenci 

olmayanlar arasında farklılık göstermediğini ortaya koymakta olup demografik 

değişkenler sabit tutulduğunda, ne çok değişkenli test ne de tek değişkenli takip 

analizleri, iki veri kaynağı arasında e-skuter davranışı veya kişiliğin bu davranışı 

etkileme biçimi açısından herhangi bir fark ortaya koymamıştır. Bu nedenle kaynak 

farkı davranışsal ve kişilik bulgularını açıklamamakta olup sonraki tüm analizler 1.038 

kullanıcıdan oluşan tam örneklem üzerinden yürütülmüştür. 

Çalışma Değişkenleri Arasındaki İkili Korelasyonlar 

Kişilik boyutları, alt düzey sürdürülebilir davranış boyutları ve eSKDÖ 

faktörleri arasında ikili Pearson korelasyonları hesaplanmıştır. Yaş; Riskli Davranışlar 

ve İhlaller, Duygusal Tutarsızlık, Kendine Özen, Fedakârlık ve Eşitlikçilikle anlamlı 

olumsuz ilişkiler, Sürdürülebilirlik ve Uyum Davranışları, Dışadönüklük, Deneyime 

Açıklık, Sorumluluk ve Tutumlulukla ise olumlu ilişkiler göstermiştir. 
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Kişilik ile sürdürülebilir davranış boyutları arasında, Uyumluluk en geniş ilişki 

örüntüsünü gösterirken (en güçlü ilişki Çevre Dostu Davranışlarla), Duygusal 

Tutarsızlık ve Olumsuz Değerlik büyük ölçüde olumsuz bir örüntü sergilemiş, bu 

durum düşük benlik saygısıyla karakterize bireylerin sürdürülebilir davranışlara daha 

az katılım bildirme eğiliminde olduğunu göstermiştir. Sorumluluğun ilişkileri görece 

zayıf kalmış, kaynak tasarrufu ve çevresel davranışlarla kişilerarası davranışlardan 

daha güçlü ilişkili bulunmuştur. 

Sürdürülebilir davranış boyutları ile eSKDÖ arasında, Güvenli ve Olumlu 

Davranışlar tüm boyutlarla anlamlı ilişkili bulunarak genellenebilir bir eğilime işaret 

ederken, Riskli Davranışlar ve İhlaller daha seçici bir örüntü (Kendine Özen, 

Fedakârlık, Eşitlikçilikle olumlu; Tutumlulukla olumsuz) göstermiştir; kişilerarası 

boyutlarla olan bu olumlu ilişkiler sezgiye aykırı olup dikkatli yorumlanmayı 

gerektirmektedir. Sürdürülebilirlik ve Uyum Davranışları en güçlü biçimde 

Tutumlulukla ilişkiliyken, Hatalar ve Yanlışlar çoğu boyutla zayıf ilişkiler 

göstermiştir. 

Kişilik boyutları ile eSKDÖ boyutları arasında, Duygusal Tutarsızlık ve 

Olumsuz Değerlik birlikte güvensiz ve hataya eğilimli davranışla ilişkili tutarlı bir 

uyumsuz küme oluştururken, Sorumluluk dört faktörün tamamında en tutarlı uyumlu 

örüntüyü göstermiştir. Uyumluluk ve Dışadönüklük de Güvenli/Sürdürülebilir 

davranışlarla olumlu, Riskli davranışlarla olumsuz ilişkili bulunmuştur. Genel olarak, 

sosyal yönelimli özellikler güvenli ve norm-uyumlu sürüşle, duygusal düzensizlik ve 

olumsuz benlik değerlendirmesi ise riskli ve hataya eğilimli sürüşle en güçlü biçimde 

ilişkilenmiştir. 

Kişiliğin Düzenleyici Rolü 

Üç üst düzey sürdürülebilir davranış alt boyutunun, dört eSKDÖ faktörü ve altı 

kişilik boyutuyla çaprazlandığı toplam 72 model test edilmiştir. Bonferroni 

düzeltmesini on sekiz anlamlı etkileşim geçmiştir. 
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Sürdürülebilir Davranışların E-Skuter Kullanıcı Davranışları Üzerindeki 

Doğrudan Etkileri 

Çevreye Özen, en kuramsal açıdan tutarlı örüntüyü göstermiş, Sürdürülebilirlik 

ve Uyum Davranışları ile Güvenli ve Olumlu Davranışları olumlu, Riskli Davranışlar 

ve İhlalleri ise olumsuz yönde yordamıştır; Hatalar ve Yanlışlar üzerindeki etkisi ihmal 

edilebilir düzeydedir. Başkalarına Özen ve Kendine Özen daha karmaşık bir profil 

göstermiş; her ikisi de beklendiği gibi Güvenli ve Olumlu Davranışlar ile 

Sürdürülebilirlik ve Uyum Davranışlarını olumlu yordamış, ancak her ikisi de Riskli 

Davranışlar ve İhlaller üzerinde olumlu doğrudan etkiler göstermiş, Başkalarına Özen 

ayrıca Hatalar ve Yanlışları da olumlu yönde yordamıştır. Bu zayıf ama sezgiye aykırı 

örüntü, kişilerarası ve kendine özen odaklı sürdürülebilirlik eğilimlerinin mikro-

hareketlilik bağlamında azalan risk alma veya daha az hataya genellenmediğini 

düşündürmektedir. 

Anlamlı etkileşimlerin büyük bölümünü üç özellik oluşturmuştur: en etkin 

özellik altı etkileşimle Duygusal Tutarsızlık olmuş, bunu dörder etkileşimle 

Dışadönüklük ve Sorumluluk izlemiştir; Deneyime Açıklık hiçbir anlamlı etkileşim 

üretmemiştir. Riskli Davranışlar ve İhlaller, on bir etkileşimle en fazla kişilik 

duyarlılığı gösteren sonuç olmuştur: Duygusal Tutarsızlık ve Olumsuz Değerlik 

yükseldikçe sürdürülebilir eğilimlerin riskli sürüşle ilişkisi (yalnızca en yüksek uçtaki 

küçük bir azınlıkta) daha koruyucu yöne kaymış, buna karşılık Dışadönüklük ve 

Sorumluluk kişilerarası ve kendine özen odaklı eğilimler ile riskli sürüş arasındaki 

ilişkiyi güçlendirmiştir — bu durum, daha sosyal açıdan katılımcı veya öz-düzenleyici 

kullanıcıların özeni tedbir yerine atılgan sürüş olarak ifade ettiğini düşündürmektedir. 

Uyumluluk da benzer ama daha zayıf bir güçlendirici etki göstermiştir (düşük 

güvenirliği nedeniyle dikkatle yorumlanmalıdır). Sürdürülebilirlik ve Uyum 

Davranışlarında, tamamı Çevreye Özen'i içeren üç etkileşimde Dışadönüklük ve 

Sorumluluk bu ilişkiyi güçlendirmiş (on sekiz bulgu arasındaki en büyük etki 

büyüklükleri), Duygusal Tutarsızlık ise zayıflatmıştır. Hatalar ve Yanlışlarda da aynı 

örüntü tekrarlanmış: Dışadönüklük ve Sorumluluk güçlendirici, Duygusal Tutarsızlık 

zayıflatıcı yönde işlemiş; Sorumluluk, Çevreye Özen–Hatalar ilişkisinde ayrıca iki 
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yönlü bir çapraz etkileşim üretmiş, ilişki özelliğin düşük ucunda olumsuz, yüksek 

ucunda olumlu bulunmuştur. 

Sürdürülebilir Davranış – E-Skuter Davranışı İlişkisinin Kişilik 

Düzenlemesinin Yaşla Koşullanması 

Kişiliğin düzenleyici rolünün kullanıcı özelliklerine bağlı olup olmadığını 

sınamak için yaş ikinci düzenleyici olarak test edilmiştir. Doksan üçlü terimden ikisi 

Bonferroni düzeltmesini geçmiş olup her ikisi de Çevreye Özen ile Riskli Davranışlar 

ve İhlaller arasındaki ilişkiyi kullanıcı yaşına göre (biri Duygusal Tutarsızlık, diğeri 

Olumsuz Değerlik aracılığıyla) koşullandırmaktadır. Kullanıcılar yaşlandıkça, 

olumsuz duygulanımın çevresel kaygıyı azalmış riskli sürüşe kanalize etme rolü 

güçlenmekte, bu etki genç kullanıcılarda ihmal edilebilir düzeydeyken yaşlı 

kullanıcılarda en güçlü bulunmuştur. 

Tartışma 

Çalışma 2 alanyazına iki özgün katkı sunmuştur: önceki araçlarda bulunmayan 

bir sürdürülebilirlik boyutunu içeren kapsamlı bir eSKDÖ ve üç boyutlu sürdürülebilir 

davranış çerçevesinin SH bağlamında E-skuter Kullanıcı Davranışlarının 

incelenmesine ilk kez uygulanması. 

E-Skuter Kullanıcı Davranışlarının Faktör Yapısı 

Faktör analizi dört boyut ortaya koymuş olup bunlardan ikisi Çalışma 1'de 

önerilen boyutlarla (Riskli Davranışlar ve İhlaller ile Hatalar ve Yanlışlar) örtüşürken, 

kalan ikisi başlangıçta ayrı olması tasarlanan boyutların birleşmesinden oluşmaktadır. 

Güvenli ve Olumlu Davranışların birleşmesi, katılımcıların aynı eylemi hem bir 

güvenlik önlemi hem de toplum-yanlısı bir davranış olarak tanımladığı Çalışma 1'in 

nitel bulgularınca öngörülmüştür. Sürdürülebilirlik ve Uyum Davranışlarının 

birleşmesi ise beklenmemiş olup çevresel ve kolaylık temelli tercihleri, başlangıçta 

kask takma veya dönüş sinyali verme gibi güvenlik veya olumlu davranış olarak 

yazılmış maddelerle bir araya getirmektedir; bu durum, uyumun Türkiye'de açık ve 

uygulanan kurallarla değil kişisel bir bağlılıkla motive olduğunu düşündürmektedir 

(Emniyet Genel Müdürlüğü Trafik Başkanlığı, 2021). Bu örüntü iki mekanizmayla 
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açıklanabilir: kurallara bağlılık, zira uyum davranışları çevresel güdülü e-skuter 

kullanımıyla aynı biçimde önceden verilmiş bir bağlılık gerektirmektedir; ve 

düzenleyici ortam, zira uyum açık ve uygulanan kurallarla zorunlu kılınmadığında, 

kask takmak gibi davranışlar itaatten çok düzenli ve sürdürülebilir bir hareketlilik 

sistemini destekleyen kişisel bir tercih olarak deneyimlenebilmektedir. Kore'de 

geliştirilen üç araçla (Baby ve ark., 2024; Kim ve ark., 2024; Lee ve ark., 2025) 

karşılaştırıldığında, eSKDÖ savunmacı ve proaktif güvenli davranışları olumlu 

davranışlarla birleşik bir boyut altında düzenlemiş, riskli davranış ve hata boyutları ise 

daha az ayrıntılı kalmış olup bu farklılık, Türkiye'deki mikro-hareketlilik altyapısının 

ve düzenleyici çerçevenin görece az gelişmiş olmasıyla yorumlanabilir (Kang ve ark., 

2024). Mevcut araçların ortak güvenlik odaklı boyutlarının ötesinde, eSKDÖ herhangi 

bir önceki e-skuter ölçme aracında temsil edilmeyen sürdürülebilirlik davranışlarını 

ölçmekte olup bu, madde üretiminin gerçek Türk e-skuter kullanıcılarıyla yapılan 

görüşmelere dayandırılmasıyla mümkün olmuştur. Dört faktörlü çözümün açıkladığı 

varyans, karşılaştırma yapılan iki araca kıyasla görece düşük kalmış olsa da, 

eSKDÖ'nun madde havuzu önemli ölçüde daha geniştir. 

Çalışmanın Temel Değişkenleri Arasındaki İlişki 

Korelasyonel bulgular, sürdürülebilir davranışsal eğilimlerin E-skuter 

Kullanıcı Davranışlarıyla sistematik biçimde ilişkili olduğunu, en açık biçimde 

güvenli ve saygılı sürüş durumunda desteklemekte olup bu durum davranışsal yayılım 

çerçevesiyle tutarlıdır (Thøgersen & Ölander, 2003; Truelove ve ark., 2014). 

Sürdürülebilir davranışların her bir alt düzey boyutu, Güvenli ve Olumlu Davranışlarla 

olumlu ve anlamlı biçimde ilişkili bulunmuştur. Ancak aynı tutarlı ilişkiler Riskli 

Davranışlar ve İhlaller için geçerli olmamıştır: yalnızca Tutumluluk beklenen 

koruyucu ilişkiyi göstermiş, Kendine Özen, Fedakârlık ve Eşitlikçilik ise her biri riskli 

sürüşle olumlu ilişkili bulunmuş olup bu sezgiye aykırı örüntü, maruziyeti veya bazı 

atılgan manevraların riskli olmaktan çok pratik olarak algılanmasını yansıtıyor 

olabilir. Çevre Dostu Davranışlar ara bir durum sergilemiş, uyumlu alanda kendini 

göstermiş ancak riskli sürüşle herhangi bir karşılık gelen ilişki göstermemiştir. Aynı 

geniş ölçüde olumlu örüntü, daha seçici bir profille Sürdürülebilirlik ve Uyum 

Davranışlarına da uzanmış olup en güçlü biçimde kaynak tasarrufuna ve doğrudan 
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çevre korumaya eğilimli kullanıcılarda ifade bulmuştur. Hatalar ve Yanlışlar, çoğu 

sürdürülebilir eğilimle büyük ölçüde ilişkisiz bulunmuş olup bu durum, beceriye 

dayalı ve dikkate bağlı hataların büyük ölçüde güdüsel etkenlerin erişiminin dışında 

işlediği görüşüyle tutarlıdır. 

Korelasyon analizi ayrıca kişilik özelliklerinin E-skuter Kullanıcı 

Davranışlarıyla nasıl ilişkilendiğini de incelemiştir. "Uyumlu" özellikler 

(Dışadönüklük, Sorumluluk, Uyumluluk ve Deneyime Açıklık) genel olarak Güvenli 

ve Olumlu Davranışlarla olumlu, Riskli Davranışlar ve Hatalarla olumsuz ilişkiler 

gösterirken, "uyumsuz" özellikler (Duygusal Tutarsızlık ve Olumsuz Değerlik) ters 

yönde bir örüntü sergilemiştir. Sürdürülebilirlik ve Uyum Davranışları ise en güçlü 

biçimde uyumlu özelliklerle bağlantılı bulunmuş olup Sorumluluk ve Dışadönüklük 

olumlu, Duygusal Tutarsızlık ise olumsuz ilişkiler göstermiştir. 

Kişilik Düzenlemesi ve Kuramsal Çıkarımları 

Güvenli ve Olumlu Davranışlar için hiçbir kişilik etkileşimi ortaya çıkmamış 

olup bu, mevcut çalışmanın kuramsal açıdan en anlamlı bulgusu olabilir: üç 

sürdürülebilir davranış boyutunun tamamı, kişilik profilinden bağımsız olarak güvenli 

ve toplum-yanlısı sürüşe aktarılmıştır. Kişilik yalnızca diğer sonuç davranışlarını 

koşullandırmıştır. Riskli Davranışlar ve İhlaller en fazla etkileşimi çekmiş; Duygusal 

Tutarsızlık ve Olumsuz Değerlik yükseldikçe çevresel özenin riskli sürüşle ilişkisi 

(küçük bir azınlıkta) daha koruyucu yöne kaymış, buna karşılık Dışadönüklük ve 

Sorumluluk kişilerarası eğilimler ile riskli sürüş arasındaki ilişkiyi güçlendirmiştir — 

bu durum, dışa dönük veya öz-düzenleyici kullanıcıların özeni tedbir yerine atılgan 

sürüş olarak hayata geçirdiğini düşündürmektedir. Sürdürülebilirlik ve Uyum 

Davranışlarında ise aynı etkinlik ve öz-düzenleme özellikleri, özeni bu kez uyum 

temelli sürüşe kanalize etmiş, Duygusal Tutarsızlık bu ilişkiyi zayıflatmıştır. Hatalar 

ve Yanlışlarda benzer bir örüntü tekrarlanmış, ayrıca Sorumluluk Çevreye Özen–

Hatalar ilişkisinde düşük uçta koruyucu, yüksek uçta hataya yol açıcı bir çapraz 

etkileşim üretmiştir.  
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Sonuç ve Sınırlılıklar 

Genel olarak, kişiliğin etkileşimli etkileri, sürdürülebilir eğilimlerin sürüş 

davranışına aktarımının kullanıcılar genelinde tekdüze olmadığını, düzenlemenin en 

yoğun biçimde Riskli Davranışlar ve İhlallerde yoğunlaştığını, Güvenli ve Olumlu 

Davranışların ise hiçbir kişilik özelliğince düzenlenmediğini göstermiştir. Sınırlılıklar 

arasında kesitsel tasarım, birçok etkileşim tersine dönüşünün yalnızca küçük bir 

azınlıkta geçerli olması ve eSKDÖ'nun yalnızca açımlayıcı faktör analizine tabi 

tutulmuş olması bulunmaktadır. 

Genel Tartışma Ve Sonuç 

 

Başarılı bir SH sisteminin düzgün işleyişi nihayetinde insan faktörüne bağlıdır. 

Mevcut araştırma, özgül bir E-skuter Kullanıcı Davranışları yapısı geliştirerek bunun 

sürdürülebilir eğilimler ve kişilik özellikleriyle ilişkisini ilk kez incelemiştir. Bulgular, 

bu aktarımın kararlı kişilik özellikleri tarafından koşullandığını, ancak güvenli ve 

olumlu sürüş için ifadenin tamamen koşulsuz kaldığını göstermiştir. Bu araştırmanın 

özgün katkıları arasında güvenlik ve risk boyutlarının ötesine geçen bir ölçme aracı 

geliştirmesi, üç boyutlu sürdürülebilir davranışlar çerçevesinin trafik davranışlarına 

nadir uygulamalarından biri olması ve kişiliği bu ilişkide düzenleyici bir değişken 

olarak inceleyen ilk çalışma olması bulunmaktadır. 

E-Skuter Kullanımında İnsan Faktörünün İşlevselleştirilmesi 

Çalışma 2'de kurulan ampirik faktör yapısı, E-skuter Kullanıcı Davranışlarının 

dört boyutunu doğrulayarak ilk araştırma sorusunu yanıtlamıştır. AFA, öngörülen 

kuramsal düzenlemeyi kısmen doğrulamış, Olumlu Davranışlar Güvenli Davranışlarla 

ampirik olarak birleşmiş olup bu durum Türk e-skuter kullanıcılarının kendi 

güvenliklerine ilişkin davranışlar ile başkalarının iyi oluşuna yönelik davranışlar 

arasında ayrım yapmadığını düşündürmektedir. Daha da önemlisi, sürdürülebilirlik 

odaklı sürüşü yakalayan maddeler ile kasıtlı, kurala uygun güvenlik davranışını 

yakalayan maddeler tek bir faktörde birlikte yüklenmiştir. Bu iki davranış kümesini 

birleştiren şey belki de psikolojik temelleridir: her ikisi de ne dışarıdan zorunlu kılınan 
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ne de anında ödüllendirilen, çaba gerektiren ve kurallara bağlılık temelli 

davranışlardır. Araştırmacının bilgisi dahilinde, bu birleşik boyutun mevcut e-skuter 

veya daha geniş mikro-hareketlilik ölçme araçlarında bir emsali bulunmamaktadır. 

Gündelik Yaşamdan Trafiğe: Sürdürülebilir Davranışların Olası Yayılımı 

Çalışma 2'nin sonuçları, genel sürdürülebilir davranışlar ile E-skuter Kullanıcı 

Davranışları arasındaki ilişkiye geniş ölçüde destek sağlamıştır. Kendine özen 

gösterme, başkalarının iyi oluşunu koruma ve çevresel kaynakları koruma yönünde 

daha yüksek bir eğilime sahip bireyler, güvenli ve olumlu sürüşü ifade etme eğiliminde 

olup bu durum sürdürülebilirlik odaklı ve norma uygun kullanıma da uzanmakta, en 

tutarlı biçimde çevresel özen söz konusu olduğunda görülmektedir. Tüm bulgular 

yayılım çerçevesiyle eşit ölçüde tutarlı değildir: yalnızca çevresel özen riskli 

davranışlarda bir kısıtlama olarak ifade bulmuş, Kendine Özen ve Başkalarına Özen 

ise daha az değil daha fazla riskli sürüşe eşlik etmiştir. Kullanıcılar riskli davranışların 

anlamlı bir bölümünü gerçekten tehdit edici olarak algılamamış, bunun yerine kolaylık 

veya etkin, pratik manevralar olarak kodlamış olabilir (Phipps & Hamilton, 2024; 

Useche ve ark., 2022); bu nedenle kendine ve başkalarına özen, tedbir odaklı değil 

etkileşimli e-skuter davranışlarına kanalize edilmiştir. Çevresel özen ise ani sürüş 

durumunun ötesine uzanan bir sonuç farkındalığı taşımakta olup bu nitelik ölçülü, 

tedbirli sürüş olarak daha kolay ifade bulmaktadır. Hatalar ve Yanlışlar, sürdürülebilir 

eğilimlerden büyük ölçüde bağımsız bulunmuş olup bu durum, beceriye dayalı ve 

dikkate bağlı hataların büyük ölçüde güdüsel etkenlerin erişimi dışında işlediği 

görüşüyle tutarlıdır (de Winter & Dodou, 2010; Reason, 1990). Genel olarak bu 

bulgular Araştırma Sorusu 2’ye olumlu ama sınırlı bir yanıt sağlamakta, sürdürülebilir 

bir eğilimin sürüş davranışındaki ifadesinin, eğilimin özgül güdüsel niteliğine ve 

davranış alanının nasıl algılanıp hayata geçirildiğine bağlı olduğunu göstermektedir. 

Davranışsal Yayılımın Sınır Koşulları Olarak Kişilik Özellikleri 

Bulgular, kişiliğin sürdürülebilir eğilimlerin ifadesini koşullandırdığı 

beklentisini desteklemiş, ancak bu, salt yön belirleyici bir mekanizmanın 

öngöreceğinden daha özgül bir biçimde gerçekleşmiştir: kişilik özellikleri öncelikle 
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sürdürülebilir bir eğilimin ifade edilip edilmediğini değil, nasıl ifade edildiğini 

belirlemiştir. Sorumluluk ve Dışadönüklük, girdikleri her ilişkiyi, sonuç uyumlu ya da 

uyumsuz olsun, yoğunlaştırmış ve bireyleri etkin, dışa dönük bir davranış tarzına 

yöneltmiştir. Duygusal Tutarsızlık ve Olumsuz Değerlik ise ters yönde işlemiş, 

kullanıcıyı atılgan sürüşten geri çekmiş; bunun önemli olup olmadığı, kullanıcının 

eğiliminin baştan nasıl ifade edildiğine bağlı kalmıştır. Çevresel özen farklı bir durum 

sergilemiş, zira bu eğilim trafik ortamına baştan itibaren dikkatli ve tedbirli sürüş 

yoluyla ulaşmakta olup atılgan sürüşü baltalayan aynı özellikler burada bu tedbirli 

ifadeyi desteklemiştir; bu etki, keşifsel bir bulguda kullanıcı yaşıyla birlikte 

güçlenmiştir (Josef ve ark., 2016; Roberts ve ark., 2006). Kişilik, Güvenli ve Olumlu 

Davranışları düzenlememiş olup bu, mevcut çalışmanın kuramsal açıdan en anlamlı 

boş bulgusu olabilir, zira güvenli ve toplum-yanlısı sürüş daha anlık ve duruma bağlı 

olarak tetiklenmekte ve bu nedenle kişilik temelli değişkenliğe karşı dayanıklı 

kalmaktadır. 

Sürdürülebilir Hareketlilikte Insan Faktörüne Ilişkin Çıkarımlar: E-Skuter 

Kullanıcı Davranışlarından Elde Edilen Bulgular 

eSKDÖ, E-skuter Kullanıcı Davranışını, SH ile ilgili davranış yelpazesinin 

tamamını kapsayan, kendi başına bir yapı olarak ortaya koymuştur. Yayılım bulguları, 

Holden ve arkadaşlarının (2020) "sorumlu yolcu" kavramına psikolojik bir temel 

sağlamakta olup bu kişi yalnızca bilinçli ulaşım tercihi yapan "aydınlanmış bir nüfus" 

değil, aynı zamanda sürdürülebilir seyahat davranışı gündelik sürdürülebilir 

davranışlarından ölçülüp yordanabilen bir bireydir. SH alanyazını geleneksel olarak 

insani boyutunu güvenlik ve çevresel etki etrafında çerçevelemiştir; mevcut bulgular 

bu çerçevelemenin resmin tamamını yakalamayabileceğini göstermekte, zira güvenlik 

odaklı, çevre bilinçli ve toplum-yanlısı sürüş ayrı davranışsal hedefler olarak ortaya 

çıkmamış, ortak bir sürdürülebilir eğilimden beslenmiştir. Bulgular ayrıca Holden ve 

arkadaşlarının (2020) üç büyük anlatısına doğrudan hitap etmekte, zira e-skuterler 

Elektro-hareketliliği, Kolektif Ulaşım 2.0'ı ve Düşük Hareketlilikli Toplumları eş 

zamanlı olarak somutlaştırmakta ve mevcut çalışma, bu sistem içinde sürdürülebilir 

biçimde hareket etme olasılığı en yüksek bireyleri ayırt eden psikolojik eğilimleri 

belirlemektedir. Türkiye'nin ulusal politikası talep yönlü kentsel ulaşım tedbirlerinin 
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bir parçası olarak mikro-hareketliliği teşvik etmeyi zaten taahhüt etmektedir (SBB, 

2023); mevcut bulgular bu tür teşviklerin yalnızca benimsemeyi hedeflediğini, 

sürdürülebilir bir eğilimin ardından güvenli ve sürdürülebilir sürüşe dönüşüp 

dönüşmeyeceğinin ise kullanıcıya bağlı olduğunu göstermektedir. 

Eleştirel Değerlendirmeler ve Gelecek Yönelimler 

Mevcut çalışma bazı yöntemsel sınırlılıklar taşımaktadır. Kesitsel tasarımı 

nedensel çıkarımları engellemekte, tüm yapıların tek bir öz bildirim aracıyla ölçülmüş 

olması ise gözlemlenen ilişkileri şişirebilmektedir; gelecekteki araştırmaların 

boylamsal tasarımlar ve nesnel/davranışsal ölçümler kullanması önerilmektedir. 

Kartopu örnekleme genellenebilirliği sınırlamakta, örneklem ağırlıklı olarak seyrek 

kullanıcılardan oluşmaktadır. Kişilerarası eğilimler ile riskli sürüş arasındaki ilişki algı 

ve ifade meselesi olarak yorumlanmış ancak doğrudan sınanmamıştır. Olumsuz 

Değerlik boyutu Türk kişilik alanyazınına özgü olup kültürler arası genellemede 

dikkat gerektirmektedir. Son olarak, eSKDÖ yalnızca açımlayıcı faktör analiziyle 

kurulmuş olup doğrulayıcı faktör analizi gereklidir; gelecekteki araştırmaların yayılım 

savını yürüyüş ve bisiklet gibi diğer SH alanlarına genişletmesi önerilmektedir. 

Sonuç 

Mevcut tezin temel savı, insan faktörünün sürdürülebilir bir hareketlilik 

geleceğinin gerçekleşmesinde önemli bir rol oynadığıdır. E-skuterler, SH'nin üç büyük 

anlatısını eş zamanlı somutlaştırdığından bu amaç için özellikle uygundur. Güvenli ve 

Olumlu Davranışlar ile Sürdürülebilirlik ve Uyum Davranışları umut verici 

bulgularken, riskli sürüş ve hataların sürdürülebilir eğilimlerden bağımsız olması 

kaygı verici bulgulardır. Kişilik, sürdürülebilir eğilimlerin nasıl ifade edildiğini 

ölçeklendirmiştir: Dışadönüklük ve Sorumluluk ifadeyi yoğunlaştırırken, Duygusal 

Tutarsızlık ve Olumsuz Değerlik bastırmıştır. Kişiliğin koşullandıramadığı şey de en 

az bunun kadar önemlidir: güvenli ve toplum-yanlısı sürüşe yayılım, özellik 

profilinden bağımsız kalmıştır. Mevcut tez, sürdürülebilir hareketliliğin 

kavramsallaştırılması için güvenlik ve çevre korumanın yanına üçüncü bir boyut 

önermektedir: toplum-yanlısı boyut. İnsanlar trafik ortamlarında sürdürülebilir 
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biçimde davranmadıkça, sürdürülebilir hareketliliğin baskın anlayış olduğu bir 

geleceğin gerçekleşmesi mümkün olmayacaktır. 
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