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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

ERGIN, Ulughan
Ph.D., The Department of Psychology
Supervisor: Prof. Dr. Bahar OZ

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
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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
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SURDURULEBILIR HAREKETLILIK BAGLAMINDA E-SKUTER KULLANICI
DAVRANISININ KAVRAMSALLASTIRILMASI: ELEKTRIKLI SKUTER
KULLANICI DAVRANISI OLCEGININ GELISTIRILMESI, SURDURULEBILIR
DAVRANISLAR VE KiSILIK iLE ILISKiSININ INCELENMESI

ERGIN, Ulughan
Doktora, Psikoloji Boliimii

Tez Yoneticisi: Prof. Dr. Bahar OZ

Agustos 2026, 209 sayfa

Trafik ve ulagim sektort, kiiresel iklim degisikliginin baslica etkenlerinden biridir ve
bu etkinin azaltilmas1 siirdiiriilebilir hareketlilik (SH) paradigmasinin benimsenmesini
gerektirmektedir. SH alanyazini1 biiyiik 6l¢lide mevcut sistemlerin ¢evreye daha
duyarli bir bicime doniistiiriilmesiyle ilgilenmis ve bireyleri Oncelikle belirli bir
sistemi kullanip kullanmamaya karar veren benimseyiciler olarak ele almistir. Mevcut
calisma ise bir adim oOteye gegerek, insan faktoriint, oOzellikle de trafikte
gozlemlenebilen bireysel davranislari, hareketliligin siirdiirtilebilirliginin baslica
belirleyicilerinden biri olarak merkeze almaktadir. Calisma, elektrikli skuter 6zelinde,
bireylerin giinliilk yasamlarinda sergiledikleri genel siirdiiriilebilir davranislar
elektrikli skuter kullanimini bi¢imlendiren bir mekanizma olarak incelemekte ve
kisilik 6zelliklerini bu iligkinin diizenleyicisi olarak ilk kez ele almaktadir. Birinci
caligmada, siiriicii ¢ercevelerinden uyarlanmak yerine dogrudan kullanici deneyimine

dayanan Elektrikli Scooter Kullanict Davranislar1 Olgegi'ni (eSKDO) gelistirmek
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amaciyla 10 elektrikli scooter kullanicisiyla yar1 yapilandirilmig goriismeler
gerceklestirilmistir. eSKDO, mevcut mikro-hareketlilik araglarinda karsihig
bulunmayan bir Siirdiiriilebilirlik ve Davraniglar1 boyutunu icermekte olup, alandaki
bir davranis Ol¢eginin siirdiiriilebilirlik odakli davraniglar1 da kapsamasmin ilk
ornegini olusturmaktadir. ikinci calismada, N = 1.038 katilimcidan &z bildirim yoluyla
veri toplanmigtir. Siirdiiriilebilir davranislarin her bir boyutu Giivenli ve Olumlu
Davranislarla iliskili bulunurken, Riskli Davranislar ve Ihlaller ile Hatalar ve Yanlislar
icin bu iligkiler daha seg¢ici olmustur. Bu iliskileri Sorumluluk, Disadoniikliik,
Duygusal Tutarsizlik ve Olumsuz Degerlik 6zellikleri diizenlemistir. En 6nemlisi,
Giivenli ve Olumlu Davranislar i¢in hicbir kisilik etkilesimi ortaya ¢ikmamis, bu da
s0z konusu yayilimin tiim kullanicilarda gegerli oldugunu gostermekte ve olumlu
sosyal davranig1 Siirdiiriilebilir Hareketlilikteki insan faktoriiniin olast bir boyutu

olarak konumlandirmaktadir.

Anahtar Kelimeler: Siirdiiriilebilir Hareketlilik; Elektrikli Skuter Kullanici

Davraniglari; Siirdiiriilebilir Davraniglar; Kisilik; Davranigsal Yayilim
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CHAPTER 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

(13

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



(UN, 2012; Héak 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, [I[EA], 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,



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 CO?
emissions in the transportation sector and 24% of all global CO? 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).



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



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



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 Biitce Bagskanligi [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,



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.



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 (Oztas Karli, 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 (CO? 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



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.



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 (Ozkan
& 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 wusers. 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  Sustainable

Dimension Behavior Conceptual Definition

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.

Self-care Self-care

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

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

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

Frugality
Caring for the
Environment

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

Source: Corral-Verdugo et al. (2021)

Pro-ecological
Behaviors

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 (Thegersen &
Olander, 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
(Thegersen & Olander, 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 Unal 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; Petrikova 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 1is 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 (Unal et al., 2018). The same applies to
pro-environmental behaviors. Preferring electric vehicles, cycling, or walking is a key
promoter of reduced CO? 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
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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 (Brandtstddter 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; Branas-
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; Jaderna & Volfova, 2022; Suarez-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-Catalan 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
(Gengdz & Onciil, 2012).

As discussed previously, the association between sustainable behaviors and
personality traits is well-documented in the literature. For example, Poskus and
Zukauskiené (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-Catalan 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 (» = -.27) but positively
related to Neuroticism (» = .16). No association between Conscientiousness and
Extraversion was found. A similar finding was also reported by lancu 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 (» = -.26) and positively related to Neuroticism (» = .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 (» = —.38) and positively related to Extraversion (» = .26), Openness (r
=.35), Agreeableness (» = .55), and Conscientiousness (7 = .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 Ozkan (2025) found that conscientiousness and neuroticism moderated the
relationship between individual values and pedestrian behaviors. In a similar vein,
Ongoren 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:

RQI: 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:

28



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.

SUSTAINABLE E-SCOOTER USER
BEHAVIORS A d BEHAVIORS

PERSONALITY

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

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 & Azik Ozkan, 2024;
Yilmaz, 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 Miidiirliigii Trafik Baskanligi,
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
(Ozkan & 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 a 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, Istanbul, and Izmir). 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.
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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 Tiirkiye, 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).

DATA PREPARATION

Transcription of 10 Interviews

l

ITEM GENERATION

Initial Item Pool: N = 207

I

FIRST STEP: ELIMINATION
N = 104 Items Removed

I

SECOND STEP

N = 33 Items Removed

l

THIRD STEP
N = 9 Items Added

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 eSSUBQ and Example Behaviors

. Sub-. Operational Definition Example Behaviors
dimension
¥ Monitoring the environment
through shoulder checking
Behaviors that primarily ¥ Dismounting and walking the e-
Safe aim to protect the rider scooter through pedestrian
Behaviors and prevent accidents crossings
during e-scooter use ¥ Using horn or bell to warn
pedestrians
¥ Checking brakes before riding
¥ Tandem riding
¥ Using headphones while riding
Risk Behaviors that impose a ¥ Riding under the influence of
Y threat to the safety of the alcohol or substances
Behaviors . . .
rider or other road users ¥ Carrying belongings on the
handlebars
¥ Riding against traffic flow
: : . ¥ Slippi t surf:
Unintentional actions l.p ping on We Sut ace_s .
. . ¥ Failure to adjust speed in time
during e-scooter use in : i 1 .
. 1 . ¥ Unintentionally colliding with
Errors which the rider's actions .
. . : parked vehicles
fail to achieve their ) h i
intended goal ¥ Losing balance when taking
bends at speed
Prosocial behaviors that ¥ Yielding to pedestrians
o aim to facilitate traffic ¥ Avoiding obstructing pedestrian
Positive . >
. flow and contribute to the pathways when parking
Behaviors . . . .
well-being of other road ¥ De-escalating tense interactions
users with other road users
Behaviors that aim to ¥ Using e-scooters as a first or last
contribute to the mile connection to public
Sustainability environmental and transportation
Behaviors practical sustainability of ¥ Substituting e-scooter rides for

urban transportation
through e-scooter use

private car or taxi trips for short
distances

I"#$%Operational definitions and example behaviors were derived from content analysis of
in-depth interviews with regular e-scooter users conducted in Tiirkiye.

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 Oz
(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

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 & Ozkan, 2025; Ongéren et
al., 2026). Ongéren 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
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for Self is expected to be positively related to Safe Behaviors. In line with the
behavioral spillover effect documented in the previous literature (Thegersen &
Olander, 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 & Ozkan, 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 TUBITAK 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 R? increment from a single interaction term, specifying
a small effect size (f* = .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 Istanbul (n = 212), Izmir (n =
151), Bursa (n = 37), and Antalya (n = 36), with the remaining 95 participants
distributed across other Turkish provinces, multiple cities, or locations outside
Tiirkiye. 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

Std.
N Missing Mean 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%

I"#$U&H"$%&'()"*+,-."/012034+506"781"503.01"+10"289/:40."83"4;0"$%&'<"/+14-2-/+346"10/814-35"+"
=-3+1>"2+40581>?"4;083383"/+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" +,,“ 84,0698 Bk,-." /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 Tiirkiye. 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 "1  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

()

.08 .38 0 3

Table 7. Frequency Analysis of E-Scooter Usage Variables

Valid Cumulative

. "
Variable ! Percent Percent Percent

E-Scooter Usage Frequency

Once a month or less 352 33091 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 Cumulative

Percent 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 51 491 491 100
E-Scooter Usage Location
Side streets 356 343 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 Tiirkiye, 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 (o = .93), Frugality (o = .64), Altruism (o = .76),
Equity (a=.78), and Self-Care (o = .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 Gengdz and Onciil (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 (Geng¢dz & Onciil, 2012), with Cronbach's alpha values as follows:
Extraversion (a0 = .89), Conscientiousness (o = .85), Agreeableness (a = .85),
Neuroticism (o = .83), Openness to Experience (a = .80), and Negative Valence (o =
.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 eSSUBQ 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 a = .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 (kK = 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 (y>
= 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)

0$"$+1 ;%$"$+1"
2&%3%& 5/6/."
)%,-"&4  $)-+

0,&%%$"$+1' 0,&%3$"$+1" 7/6784'

n 0, *y "
P& 0" 5 00630688)%, ¢ BI6LIS)+ | 9%"1),*:

1 13.49 17 17 9.45 A2 A2
2 11.49 15 32 9.29 A2 24
3 6.41 .08 4 8.97 A1 35
4 3.08 .04 44 6.31 .08 43
5 1.86 .02 46 231 .03 46

I"#$%F actors in this table are presented in order of extraction (descending eigenvalue) and
are numbered according to the labeled factors in Table 11.

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 & I I | [
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

IHSYHSY0&, | (&) +,-1.1/011-233'4--4) 1" HSYo& BB 9*-1;| <A=H>*&'-I 2| @*&(HY*&+-AI B2-Yott*+#C
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Figure 3. Scree Plot for the Parallel Analysis of the eSUBQ

Factor loadings below .30 were suppressed to facilitate interpretation. One item
(EKDS8) 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,
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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 -
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Table 11. Explained Variance, Eigenvalues, and Reliability Scores of Factors

%
0 Cumulative Sum of
Factor Eigenvalue . ° Sq. Items %
Vari Yo .
Loadings
ance
1. Risky
Behaviors & 13.49 17 17 9.17 18 .94
Violations
2. Sustainability
& Compliance 11.49 15 32 7.15 19 93
Behaviors
3. Safe &
Positive 6.41 8 40 5.92 23 91
Behaviors
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 (o = .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

Item
Number

eSUBQ I ! ] ! !
Risky Behaviors & Violations 1038 1.55 97 0 556 18 94

Sustainability & Compliance
Behaviors

Safe & Positive Behaviors 1038 391 .76 .70 5.87 23 91

Study Variables " & #$ Min Max

1038 3.19 93 89 574 19 .93
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Table 12. Continued

Study Variables " & #$ Min Max Item
Number
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 235 .79 1 478 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 2.41 431 6 4 ! !
Altruism 1038 3.58 .76 .29 5 10 73!
Equity 1038 299 .53 49 45 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 .38 094 3.76
Self-Care 1038 2.68 .38 094 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 (o = .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 111
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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 eSSUBQ Factors and Personality Traits by Group

Variable Student Non-Student
( =624) ( =414)
M SD M SDd
eSUBQ Factors I | |
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 7 2.06 73
Openness 3.67 .56 3.72 46
Negative Valence 1.73 .59 1.71 .66
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3.3.3.1 Assumption Checks of MANCOVA

Box's M test indicated significant heterogeneity of covariance matrices across
groups, ¥*(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 X Personality interactions reached multivariate
significance at a level that would survive correction for the six interaction tests
evaluated. The largest was Group x 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 x 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 X Personality Interactions (N = 1,038)

Source Pillai's Trace ()1 )*2! +
Covariates ! ' : !
Age .06 1768 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 4228 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 1291 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 1635 4 1010 <.001
Openness .05 1249 4 1010 <.001
Negative Valence 15 4522 4 1010 <.001
Group X Personality Interactions : : :
Group x Extraversion .005 1.27 4 1010 28
Group x Conscientiousness 01 1.94 4 1010 10
Group x Agreeableness .01 203 4 1010 .09
Group x Neuroticism 01 331 4 1010 .01
Group x Openness .01 271 4 1010 .03
Group x Negative Valence .02 374 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 x 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, n?p < .001, and no Group X Personality interaction survived
correction. Agreeableness, F(1, 1013) = 28.06, p < .001, n?*p = .03, Openness, F(1,
1013) = 17.22, p < .001, n?p = .02, and Negative Valence, F(1, 1013) = 16.51, p <
.001, n?p = .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, n’p
=.001, and no Group x Personality interaction survived correction; the largest such
term, Group x Negative Valence, did not reach the corrected threshold, F(1, 1013) =
5.89, p =.015. Negative Valence, F(1, 1013) = 72.14, p <.001, n?*p = .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, n?p = .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 x Personality
interactions survived correction. Conscientiousness, (1, 1013) =28.17, p <.001, n*p
= .03, Negative Valence, F(1, 1013) =36.51, p <.001, n*p = .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, n?p < .001, and no Group x Personality interaction
survived correction. The substantive variance in this factor was carried by personality
and age: Neuroticism, F(1, 1013) = 25.32, p <.001, n?p = .02, Openness, F(1, 1013)
=22.04, p <.001, n?p =.02, and Extraversion, F(1, 1013)=12.47, p <.001, n?*p = .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.
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Table 15. Univariate ANCOVA Follow-Up Results by eSUBQ Dimensions

Source Safe & Positive Risky B ehz.wiors & Sustainal?ility & Errors & Mistakes
Violations Compliance
F p np F p n’p F p n’p F p n’p

Covariates ! ! ! ! ! ! ! ! ! ! !
Age 7.01 .01 007  2.65 10 .003 38.01 <.001 .04 26.06 <001 .03
Gender 423 .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 1244 <001 .01
Regulation 32 57 <00l 35 .55 <001 417 .04 004 13 25 .00l
Knowledge
Main Effects ! ! ! ! ! ! ! ! ! ! !
Group .79 37 001 122 .27 001  3.04 .08 .003 12 726 <.001
Extraversion 2.42 12 .002 10.58 .001 .01 24 12 002 1247 <001 .01
Conscientiousness 0 .97 <001 12.8 <001 .01 28.17 <.001 .03 27 .61 <001
Agreeableness 28.06 <.001 .03 074 39 .001 10.89 .001 .01 26 .61 <.001
Neuroticism 6.7 .01 007 12.56 <001 .01 9.87 .002 .01 2532 <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)

Risky Behaviors & Sustainability &

Source Safe & Positive! . . X Errors & Mistakes!
Violations! Compliance!
F P n’p F

Group x ! ! ! ! ! ! ! ! ! ! !
Personality

Group x 04 838 <001 387 .05 .004 .03 853 <001 3.13 .08 .003
Extraversion

Group x 158 209 002 56 45 001 143 232 001 49 48 <001
Consc1ent10usness

Group x 23 63 <001 .75 388 001 228 131 .002 .77 38 .00l
Agreeableness

Group x 193 166 0002 125 264 001 58 45 001 3.05 .08 .003
Neuroticism

Group x 398 046 0004 375 053 004 26 61 <001 157 21  .002
Openness

Group xNegative 15 (50 _001 589 015 .006 133 248 .001 100 32 .00l
Valence
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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 (» = —.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 (» = .24, p < .001), Openness (r = .10, p < .01),
Conscientiousness (7 = .23, p < .001) and Frugality (» = .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 (» = .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 (» = .32, p < .001),
Equity (» = .27, p <.001), Frugality (» = .13, p <.001), Self-Care (» = .37, p <.001),
and Pro-Environmental Behaviors (» = .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 (» = .26,
p < .001), Pro-Environmental Behaviors (» = .21, p < .001), Self-Care (r = .13, p <
.001), and Altruism (»=.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 (» = .24, p <.001) and
Pro-Environmental Behaviors (»=.10, p <.001), but showed no significant association
with Self-Care or Altruism. The correlation between Extraversion and Equity was
negative, but weakly so (» = —.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 (» = .08, p < .05),
Altruism (r = .16, p < .001) and Equity ( = .22, p < .001), but negatively associated
with Frugality (» = —.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 (» =—.20, p <.001), Frugality (» = —.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 (» = .40, p <.001), Altruism
(r=.35, p <.001), Equity (r = .43, p < .001), Frugality (» = .26, p <.001), and Pro
environmental Behaviors (» = .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 (= .18, p <.001) and Altruism (» = .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 (»
= .31, p <.001) and ProEnvironmentalBehaviors (» = .16, p < .001), and negatively
with Equity (» = —.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 (» = .17, p <.001), and Equity (» = .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 (» = .48, p <.001) and Errors & Mistakes
(r = .34, p <.001), and negatively with Sustainability & Compliance Behaviors (» =
—.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 (» = .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 ( = .14, p < .001) and Sustainability & Compliance Behaviors (»
=.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 (» = .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 (» = —.39, p < .001) and Errors & Mistakes (r =
—27, p < .001), while correlating positively with Sustainability & Compliance
Behaviors (= .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 (= .26, p <.001), Risky Behaviors & Violations
(r = .07, p <.001), Sustainability & Compliance Behaviors (» = .19, p < .001), and
Errors & Mistakes (= .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 a = .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 eSSUBQ factors and six personality dimensions.
The Bonferroni correction was applied across all 72 tests, setting the familywise
significance threshold at a = .05. Eighteen significant interactions survived correction
and are presented in Table 18. Across these models, R? 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 (5 = .25, p <.001), Safe
& Positive Behaviors positively (= .34, p <.001), and Risky Behaviors &Violations
negatively (8 = —.18, p < .001); its effect on Errors & Mistakes was negligible and
non-significant (f = —.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 (f = .48 and S = .39 respectively,
both p < .001) and Sustainability & Compliance Behaviors (f = .10 and g = .15
respectively, both p <.001) positively, as expected.
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Table 17. Direct Effects of Sustainable Behaviors on E-Scooter User Behaviors in Moderation Models

DV Caring 1V , ! 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 0.34 168  <.001 0.17
Environment
Risky Behaviors & Violations Carlp g for the —.18 —6.12 <.001 0.21
Environment
Caring for Others 0.13 4.03 <.001 0.2
Caring for Self 0.07 2.44 0.015 0.19
Sustan.lablhty & Compliance Carlpg for the 025 915 < 001 031
Behaviors Environment
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 .02 ~0.60 0.549 0.12

Environment
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However, both also showed positive direct effects on Risky Behaviors &
Violations (f = .13, p < .001, and S = .07, p = .02, respectively); Caring for Others
additionally predicted Errors & Mistakes positively (f = .11, p <.001), whereas the
effect of Caring for Self on Errors & Mistakes was non-significant (= .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 1A% Moderator Molg fe;; z;t:ng
5liilizt£i};aV10rs & Caring for Others Extraversion Strengthens
: Conscientiousness Strengthens
! Neuroticism Weakens
! Negative Valence Weakens
! Agreeableness Strengthens
Caring for Self Extraversion Strengthens

Caring for the

Environment
|

Negative Valence Weakens
Neuroticism Weakens
Conscientiousness Strengthens

.. Weakens
Neuroticism

Negative Valence Weakens

Sustainability & Compliance Caring for the

Behaviors Environment Extraversion Strengthens
! Neuroticism Weakens
! Conscientiousness Strengthens
Errors & Mistakes Caring for Others Neuroticism Weakens
! Extraversion Strengthens
Caring for the Neuroticism Weakens

Environment
|

Conscientiousness Strengthens
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Table 19. Moderation Effects of Personality Traits on the Relationship Between Sustainable Behaviors and E-Scooter User

Behaviors
DV v Moderator Interaction / Q +1l ( (15,1019) -2
Risky Behaviors & Extraversion 16 549  <.001 28.16 29
Violations Caring for Others
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 13 481 <.001 26.82 28
Negative Valence —-.11 —-4.60 <.001 40.41 37
Neuroticism -.10 -390 <.01 32.44 32
Conscientiousness 10 3.82 .01 23.24 .26
Caring for the Neuroticism ~11 -397 <.01 32.09 32
Environment
Negative Valence —.08 —3.42 .05 36.49 35
Sustainability & Caring for the .
Compliance . Extraversion .16 6.15 <.001 35.26 34
Behaviors Environment
Neuroticism —.18 -6.94 <.001 35.38 34
Conscientiousness A1 4.67 <.001 36.67 35
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Table 19. (Continued)

DV v Moderator Interaction / 0 +! ( (15,1019) -2
Errors and Caring for _ _
Mistakes Others Neuroticism 13 451 <.001 19.24 22
Extraversion 12 388 <.001 15.52 .19
Caring for
the -.10 -3.61 <.001 18.33 21
Environment Neuroticism
Conscientiousness .09 352 <.001 10.92 .14

I"#$%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 x 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.,



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 (f = —.11, t=—-4.13, p
=.003, F(15,1019)=32.62, R* = .32), between Caring for the Environment and Risky
Behaviors & Violations (f=—.11, t=-3.97, p =.006, F(15, 1019) = 32.09, R*> = .32),
and between Caring for Self and Risky Behaviors & Violations (f =—.10, 1 =-3.90, p
=.007, F(15, 1019) = 32.44, R*> = .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.
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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.
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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 (f = .16, t=5.49, p <.001, F(15, 1019) = 28.16, R?
= .29) and between Caring for Self and Risky Behaviors & Violations (f = .13, ¢t =
4.81, p <.001, F(15, 1019) = 26.82, R? = .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 (= .14, t =5.56, p <.001, F(15, 1019)
=25.36, R* = .27) and between Caring for Self and Risky Behaviors & Violations (f
=.10,1=3.82, p=.010, F(15, 1019) = 23.24, R*> = .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.
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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 (f =—.11, t =—4.60, p <.001, F(15, 1019)
=40.41, R* = .37), Caring for Others (f = —.09, t = =3.56, p = .028, F(15, 1019) =
43.27, R* = .39), and Caring for the Environment (f = —.08, t = —3.42, p = .048, F(15,
1019) = 36.49, R? = .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.
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Agreeableness moderated the relationship between Caring for Others and
Risky Behaviors & Violations (B = .07, t = 3.47, p = .039, F(15, 1019) = 21.03, R* =
.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.
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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 (f = .16, t = 6.15, p <.001,
F(15,1019)=35.26, R* = .34), with higher Extraversion strengthening this association.
Neuroticism significantly moderated the same relationship in the opposite direction (f
=-.18,t=-6.94, p <.001, F(15, 1019) = 35.38, R*> = .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 (8 = .11, t = 4.67, p < .001, F(15, 1019) =
36.67, R* = .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—) 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.
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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 (5 = —.13, t = —4.51, p <.001, F(15, 1019)
=19.24, R*> = .22) and Extraversion (f = .12, t = 3.88, p <.001, F(15, 1019) = 15.52,
R?*> = .19). Caring for the Environment was likewise moderated by two traits:
Neuroticism (f = —.10, ¢ = =3.61, p < .001, F(15, 1019) = 18.33, R* = .21) and
Conscientiousness (f = .09, t = 3.52, p <.001, F(15, 1019) = 10.92, R*> = .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.

101



01

Johnson-Neyman Plot
Johnson-Neyman Plot
DV: Errors and Mistakes | IV: Caring for Others | Moderator: Extraversion
DV: Errors and Mistakes | IV: Caring for Others | Moderator: Neuroticism

I 1
@ 0.6 1 1 \ |
:3 I 1 " 1 1
= | ! - I I
A 1 1 2 1 |
: ! ! = | |
) 1 1 - 041 1 1
03 | ! § ‘S I I
i 1 50 ! !
| 1 g% I I
I ) ==
| ] 0 = : :
00 ' y — 2 ! L
‘ | SE 00 : ‘
i 1 I
1 I ] ]
I | I 1
03 ! ! S 1 I
I 1 50 I I
! ! 2 04 w w
! ! 3 ’ I ]
&) ! ! g I I
0.6 : H o] I I
’ T - T - T T I I
4 2 0 2 . T . — T
: . . 2 0 2 4
Extraversion (standardized)
Neuroticism (standardized)
Range of Region of significance:
— 0bserved Range of Region of significance:
data Significant (p < .05) — observed

data Significant (p < .05)

(a) (b)

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.



€01

Johnson-Neyman Plot Johnson-Neyman Plot

DV: Errors and Mistakes | IV: Caring for Environment | Moderator: Neuroticism DV: Errors and Mistakes | IV: Caring for Environment | Moderator: Conscientiousness

0.67

= 1 I - 0501 I 1
b} 1 l g
E 1 I ’.')' ' !
2 = | |
: | | ‘ ‘
031 ! ! 5025 | /
| | S o
| 1 -9 ! !
1 | z ] 1 1
| | <% ! ‘
l ?_‘/E 0.00
00 : } &3 : :
| 1 : E] 1 1
I 0O ¢ 1 1
' ! - 0254 | |
1
1 I 0 I I
-0.34 ! ! 7) ! !
1 I — I I
X } g 050 ! !
) I I
! ! = | |
1 | = 1 1
. — - : ) I I
2 0 2 4 C 0754 . ; L — g
.. i 4 -2 0 2
Neuroticism (standardized) - -
Conscientiousness (standardized)
Range of Region of significance:
— Observed Range of Region of significance:
data Significant (p < .05) — observed € g '
data Significant (p < 05)

(a) (b)

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.



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, (1016) = —4.19, p < .001. Its contribution over the two-way higher order
model was modest but reliable, AR? = .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, f=—.08, #(1016) = —3.23, p = .001, pBonferroni = .046; AR> = .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, 1 =—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.
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Figure 13. Caring for the Environment x Neuroticism interaction on Risky Behaviors
& Violations at three levels of rider age.

106



®
o
o
w
c
RS’
§ 0.0 -
)
£
®
o
=4
Q
©
>
[}
2 -0.21
©
(o))
[}
=
X
i<
[}
€
c
O -0.4-
=
c
w
S
o
£
8
-0.6 1
-1 SD Mean +1 SD
(younger) (older)

Age (standardized)
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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

107



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 & Oz, 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 Tiirkiye, 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 Tirkiye. 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 Midiirligt Trafik Bagkanligi, 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 Tiirkiye, 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 Thegersen and Olander (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 (» = .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 (» = .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
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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

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 Tiirkiye 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 (Ozkan & Lajunen, 2005). Positive behaviors even received more
sophisticated attention within the traffic domain, as Yilmaz and Oz (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 & Oz, 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 Oz (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 Thegersen and Olander
(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 Thegersen and Olander'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 Biitce
Basgkanligi, 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; Siimer, 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 Oz 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 Tiirkiye, 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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APPENDIX C

SAMPLE ITEMS OF DEMOGRAPHIC FORM (STUDY 1)

Paylasimli E-Skuter Kullanim1 Miilakat Sorulari

Demografikler:

1. Yasmiz:

5. En son mezun oldugunuz egitim seviyesi:
a)! Okuma yazma bilmeyen
b)! Ilkokul
¢)! Ortaokul
d)! Lise
e)! Universite/Lisans
f)! Lisansiistii
8. Genel olarak ne siklikla e-skuter kullanirsiniz?
a)! Her giin
b)! Hemen hemen her giin
c)! Haftada 3-4 kez
d)! Ayda birkag kez
e)! Ayda bir kez veya daha az
9. Ulasiminizi saglamak i¢in e-skuter disinda hangi ulagim arag¢larini kullanirsiniz?
a)! Toplu tagima (Otobiis, metro, tramvay vs. liitfen belirtiniz)
b)! Kendi kullandigim araba
c)! Bisiklet/motosiklet/moped
d)! Yiirtiyerek ulasim saglarim
12. Genel olarak bir yolculugunuzda e-skuteri ne kadar siire i¢in kullantyorsunuz?
a) 0 -5 dakika
b) 5 -15 dakika
c) 15 — 30 dakika
d) 30+ dakika
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APPENDIX D

SEMI STRUCTURED INTERVIEW FORM (STUDY 1)

Yar Yapilandirilmis Miilakat Sorular::

1. Genel kullanimmizi diislindiigiiniizde, paylasgimli e-skuter1 hangi amagcla

10.

11.

12.

kullanirsiniz?
a.! Ulasim amagch? Ise giderken? Hobi amagli?

' Yukarida e-skuter1 genellikle .....de kullandiginizi belirttiniz? Bu tercihinizi

etkileyen faktorler nelerdir?

E-skuter kullanmay1 6zellikle tercih ettiginiz durumlar veya kosullar var mi1?
Neden?

E-skuter kullanmay1 6zellikle tercih etmediginiz durumlar veya kosullar var m1?
Neden?

E-skuter kullanirken kendinizi giivende hissediyor musunuz? Sizce
hissetmenizin/hissetmemenizin baslica sebepleri nelerdir?

E-skuter kullanirken hi¢ kaza yaptiniz mi1? Evetse, Nasil bir kaza oldugunu
detaylartyla anlatir misiniz?

Sizce e-skuter, kullanimi1 ve kontrolii kolay bir ulasim aract midir, zor bir ulagim
aract midir? Neden?

E-skuteri iki kisi ayn1 anda kullandiginiz hi¢ oldu mu? Olduysa bunu neden tercih
ettiniz? Boyle bir durumda herhangi bir sorun yasadiniz m1?

I' Alkolliiyken veya madde etkisi altinda e-skuter kullandiginiz oldu mu? Eger

olduysa bu kullanimlarinizda herhangi bir sorun veya kullanim zorlugu yasadiniz
mi1?

E-skuter kullanirken sizi dfkelendiren herhangi bir durum, kisi, yol kullanicist
oldu mu? Evetse anlatir misiniz? Nasil tepki verdiniz?

Sizce diger yol kullanicilarinin, yani diger arag siiriiciilerinin (bisiklet, motosiklet,
araba, otobiis kamyon vb.) ve yayalarin, e-skuter kullanicilarina yonelik genel
yaklasimi nas1l?

E-skuteri, gitmek istediginiz yere vardiktan sonra ne sekilde ve nerelere park
ediyorsunuz? Park ederken ozellikle dikkat etmeniz gereken noktalarla ilgili
bilginiz var m1? Evetse, bunlara ne 6l¢iide dikkat ediyorsunuz? Hayirsa, hangi
noktalara dikkat ederek park ediyorsunuz?

13.! E-skuter kullanirken zili/kornay1 ne siklikla ve hangi durumlarda, kimlere yonelik

kullanirsiniz?

14.! E-skuter ile akrobatik hareketler yapmaya ¢alistiginiz hi¢ oldu mu? Olduysa hangi

durumlarda ve neden bunu yapmaya ¢aligtiniz?

167



15.1

16.!

17.1

18.!

19.1
20.!
211
221
23.!

24.

25.

E-skuter kullanirken kask veya baska koruyucu ekipman kullantyor musunuz?
Hayirsa, neden?

E-skuter kullanirken trafikte g¢evrenizde olup bitenlerin ne kadar farkinda
olursunuz? E-skuterin bu farkindalig1 artirire1 veya azaltici bir 6zelligi oldugunu
diisiiniir miisiiniiz?

Sizce e-skuterlerin gilivenli kullanimini artirmak i¢in bu araglara ne gibi 6zellikler
eklenmelidir/¢ikartilmalidir?

Sizce E-skuter kullanimini diger ulagim araglarinin kullanimindan ayiran en temel
ozellikler nelerdir?

E-skuter kullanmanin sizce en pratik yonleri nelerdir?

E-skuter kullanmanin size en avantajli yonleri nelerdir?

E-skuter kullanmanin size en dezavantajli yonleri nelerdir?

E-skuter kullanirken yasadiginiz en olumlu ve en olumsuz durumlar nelerdir?
Trafikte ihlaller, yol kullanicilariin, trafigin giivenli isleyisin devamini
saglayacak trafik kural ve uygulamalarina ve/veya sosyal beklentilere uymayan
niyetli, bilingli veya planlanmis olumsuz davranislari olarak nitelendirilebilir
(6rnegin, kirmiz1 1s1kta gegmek, saldirgan davraniglarda bulunmak). Bu tanimi
diistiniince, e-skuter kullanimi sirasinda goriilebilecek ihlal davraniglart neler
olabilir? Akliniza gelen 6rnekleri paylasir misiniz?

Trafikte hatalar, trafik ortaminda amacladigimiz bir sonuca ulagmak igin
yaptigimiz hareket veya tercihlerin amacimiza ulagmada basarisiz olmasi seklinde
tanimlanabilir (6rnegin, farlar1 agmak isterken yanlislikla silecekleri ¢alistirmak,
bir yone gitmek isterken yanlis yol sapagma girmek). Bu tanimi diisiiniince, e-
skuter kullanimi sirasinda goriilebilecek hata davranislar neler olabilir? Akliniza
gelen ornekleri paylasir misiniz?

Trafikte pozitif davraniglar, temel niyetin trafik ortamimi veya diger yol
kullanicilarim1 gozetmek oldugu, giivenlik amaci ile veya boyle bir amaclar
olmadan gerceklestirdikleri, ulasimin akici ve sorunsuz olmasini, ¢evre dostu ve
siirdiiriilebilir  igerigiyle trafik ortamim1 destekleyen davranislar olarak
tanimlanabilir (6rn. Diger yol kullanicilarini ilerideki bir tehlike ile ilgili uyarmak,
cevreyi korumak i¢in araglarin bakimlarini aksatmamak). Bu tanimi diisiiniince,
e-skuter kullanimi sirasinda goriilebilecek pozitif davraniglart neler olabilir?
Akliniza gelen drnekleri paylasir misiniz?
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APPENDIX E

SAMPLE ITEMS OF ELECTRIC SCOOTER USER BEHAVIOR
QUESTIONNAIRE (ESUBQ)

Paylasimh Ulasim: Bireylerin belirli dijital platformlar {izerinden arag ihtiyaglarim
anlik olarak karsilamalarini saglayan bir ulasim modelidir. Otomobil, elektrikli
skuter (e-skuter), bisiklet gibi ¢esitli araglar i¢in kullanilabilir.

Asagida verilen durumlari ne sikhikta yaparsimmz ?

Liitfen her bir madde i¢in verilen durumun ne siklikta basinizdan gectigini belirtiniz.
Sorulari, nasil e-skuter kullandiginiz1 diislinerek cevaplandiriniz ve her bir soru igin
sizi tam olarak yansitan cevabi, yanindaki kutudaki uygun rakami daire i¢ine alarak
belirtiniz.

0= HiC BiR ZAMAN
1= NADIREN
2=BAZEN

3= OLDUKCA SIK
4= SIK SIK

5= HER ZAMAN

=
]
=
Gl
N
= 5
I s =
g E 3
]
; § | 2| = 5
AEIHIEIHE
o [~ p—
_ Z|Z|2|S|F|~2
GUVENLI VE OLUMLU DAVRANISLAR
4 E-skuter kullanirken acilabilecek arag
kapilarina dikkat etmek
10 E-skuter kullanirken her an yavaslamaya wolw [o |
hazir olmak
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E-skuter kullanirken virajlara girmeden

I T T
1 once yavaglamak R R N
E-skuter kullanirken arkadan bir araba
17 | geldiginde gilivenligim icin bir bosluga girip o
o arabanin ge¢gmesini beklemek
61 E-skuter kullanirken diger yol no | oy
kullanicilarina yol vermek
RISKLI DAVRANISLAR
27 Akrobatik hareketler yaparak, ziplayarak
veya zikzak ¢izerek e-skuter kullanmak
E-skuter kullanirken 6niimdeki araca/kisiye
29
cok yaklagsmak
34 E-skuter kulla'lmrlfen etrafi duymayacak I IR
diizeyde miizik dinlemek
35 E'-skuter 'kullanu?(en sigara igmek veya I IR
yiyecek-icecek tiiketmek
E-skuter kullanirken park yerinden ¢ikan bir
45 | araci fark etmeyip onunla neredeyse I o fpmop
carpisacak duruma gelmek
HATALAR
2 Miizik dinledigim zamanlarda kendimi Pl | |
miizige kaptirarak e-skuter kullanmak ol ' '
31 | Kotii hava kosullarinda e-skuter kullanmak | !! ! o
E-skuter kullanirken istemeden yoldaki
44 | objelere veya engellere takilmak, ¢gukurlara | 1! [ !l m(n
girmek
47 | E-skuter kullanirken viraj1 alamamak P! ! !
48 | E-skuter kullanirken 1slak zeminde kaymak | ! | !l m{u
49 E-skuter kullanirken istemeden park

halindeki bir araca ¢arpmak

SURDURULEBILIRLIK VE UYUM

DAVRANISLARI
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68

Gidecegim yere motorlu (araba, motosiklet
vb.) aracimla ulagma se¢enegim olsa bile e-
skuter kullanmak.

73

Toplumsal yasam kalitesini artirmak i¢in e-
skuter kullanmak

74

Stirdiirtilebilir bir trafik diizenine katk1
saglamak i¢in e-skuter kullanmak

76

Arag bagimliligin1 azaltarak aktif ulagima
desteklemek i¢in e-skuter kullanmak

77

Cevre ve glriiltii kirliligini azaltmak icin e-
skuter kullanmak
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APPENDIX F

ETHICAL PERMISSION FOR STUDY 2

UYGULAMALI ETIK ARASTIRMA MERKEZi \ ORTA DOGU TEKNiK UNiVERSiTESi
APPLIED ETHICS RESEARCH CENTER )/ MIDDLE EAST TECHNICAL UNIVERSITY

21 0CAK 2025
Konu: Degerlendirme Sonucu

Gonderen: ODTU Insan Arastirmalari Etik Kurulu (IAEK)
llgi: Insan Aragtirmalar1 Etik Kurulu Basvurusu
Sayn Bahar OZ

Danigmanhgmn yiiriittiigiiniiz Ulughan ERGIN"in “Siirdiiriilebilir Davramislar ile E-skuter
Kullamict Davramiglarn Arasindaki Iliskide Kisiligin Rolii” baglikh arastirmamz Insan
Aragtirmalar1 Etik Kurulu tarafindan uygun goriilerek 0080-ODTUIAEK-2025 protokol

numarast ile onaylanmigtir

Bilgilerinize saygilarmla sunarim -

Prof. Dr. $. Halil TURAN

Baskan /4
: : s ol
Prof.Dr. 1. Semih AKCOMAK Dog. Dr. Ali E.mre Turgut
Uye Uye

Dog. Dr. !Sll KILIC OZHAN
{J

Dr. Ogretim Uyesi Miige GUNDUZ

in;’si Siireyya OZCAN KABASAKAL
Uye Uye
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APPENDIX G

INFORMED CONSENT FORM OF STUDY 2

ARASTIRMAYA GONULLU KATILIM FORMU

Bu arastirma, ODTU Psikoloji Boliimii doktora 6grencisi, Ars. Gor. Ulughan Ergin
tarafindan Prof. Dr. Bahar Oz danismanlhiginda yiiriitiilmektedir. Bu form sizi aragtirma
kosullar1 hakkinda bilgilendirmek i¢in hazirlanmstr.

Calismanin Amaci Nedir?

Aragtirmanin amaci, e-skuter siiriicli davraniglar, kisilik 6zellikleri ve
stirdiiriilebilirlik davranislar arasindaki iligkiyi incelemektir.

Bize Nasil Yardimc1 Olmamizi isteyecegiz?

Arastirmaya katilmay1 kabul ederseniz, sizden gerceklestirecegimiz ankete
katilmaniz beklenmektedir. Yaklasik olarak 30 dakika siirmesi beklenen bu ankette sizlere
bir dizi demografik sorular ve ¢oktan segmeli yoneltilecek ve bu sorulara size uygun gelen
cevab1 vermeniz beklenecektir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Aragtirmaya katiliminiz tamamen goniilliiliik temelinde olmalidir. Caligmada sizden
kimlik veya kurum belirleyici hi¢bir bilgi istenmemektedir. Cevaplariniz tamamiyla gizli
tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir. Katilimcilardan elde
edilecek bilgiler toplu halde degerlendirilecek ve bilimsel yayimlarda kullanilacaktir.

Katilbmimizla ilgili bilmeniz gerekenler:

Anket, genel olarak kisisel rahatsizlik verecek sorular veya uygulamalar
icermemektedir. Ancak, katilim sirasinda sorulardan ya da herhangi bagka bir nedenden
otiirii kendinizi rahatsiz hissederseniz anketi yarida birakip sonlandirmakta serbestsiniz.
Bdyle bir durumda ¢aligmay1 uygulayan kisiye anketi doldurmay1 durdurmak istediginizi
sOylemeniz yeterli olacaktir.

Arastirmayla ilgili daha fazla bilgi almak isterseniz:

Anket sonunda, bu ¢alismayla ilgili sorularimiz cevaplanacaktir. Bu ¢alismaya
katildigiiz igin simdiden tesekkiir ederiz. Caligma hakkinda daha fazla bilgi almak i¢in

Psikoloji Boliimii dgretim iiyelerinden Prof. Dr. Bahar Oz (E—posta:_),

ya da doktora 6grencisi Ulughan Ergin (E—posta_ ile iletisim

kurabilirsiniz.

I"#$%&'$H#()* (+,(+-%().#""/)0-)*")1$+&2/$3$)4$/$/-5),657++7).+$%$#)
#$48&+&3.%)/8)

(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyad Tarih Imza
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APPENDIX H

DEMOGRAPHIC QUESTIONS

Demografikler:

1. Yasmiz:

5. En son mezun oldugunuz egitim seviyesi:
g)! Okuma yazma bilmeyen

h)! Tlkokul

1) Ortaokul

J)! Lise

k)! Universite/Lisans

1)! Lisansiistii

8. Genel olarak ne siklikla e-skuter kullanirsiniz?
f)! Her giin

g)! Hemen hemen her giin

h)! Haftada 3-4 kez

1)! Ayda birkag kez

J)! Ayda bir kez veya daha az

9. Ulagiminizi saglamak icin e-skuter disinda hangi ulasim arag¢larini kullanirsiniz?
e)! Toplu tagima (Otobiis, metro, tramvay vs. liitfen belirtiniz)

f)! Kendi kullandigim araba

g)! Bisiklet/motosiklet/moped

h)! Yiiriiyerek ulagim saglarim

12. Genel olarak bir yolculugunuzda e-skuteri ne kadar siire i¢in kullantyorsunuz?
a) 0 -5 dakika

b) 5 -15 dakika

c) 15 —30 dakika

d) 30+ dakika
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APPENDIX I

SUSTAINABLE BEHAVIORS SCALE

974:-5)$2%$;&'$)3-96)$+$5)$#4(0(4-+-96()5-)<&Ht+&H+S),- % 1-#+-24(%'(; (5(=()*-+(%4(5(=8

= 3
]
N g =
OZ BAKIM i & Q
Ters Maddeler: 3, 15 K é‘ Eﬁ
= 53| 2= =
2] o L .
< |ZzE| z% | =
1. Sagligimi korumak i¢in diizenli 0 1 2 3
olarak fiziksel aktivite yaparim.
2. Kendimi daha iyi tanimama 0 1 ) 3
yardimci olacak aktiviteler yaparim.
4. Saglikli yiyecekler tiiketmeye 0 1 ) 3
caligirim.
6. Giinliik endiselerden uzaklasmak
icin aklimi dinlendirecek aktiviteler 0 1 2 3
yaparim.
12 Ruhsalligimi destekleyecek 0 1 ) 3
aktivitelerde bulunurum.

)

974:-5)$2%;&' $#()$#4(0(4-+-%():8%<$4).+"24";"5'$) 5-) <&+ & +$) - Yo 1-#+-24(%'(,(5(=()*-+(%4(5(=8
= = 5
s )
= 9B 5 | 3
FEDAKARLIK N | &N| 2 £
= == Y5 N
2 |52 58| 3
T |ZZ| ZN ==
1. Ihtiyag sahiplerine kiyafet veririm. 0 1 2 3
2. Diisen veya yaralanan insanlara
. 0 1 2 3
yardim ederim.
5. Yaslhilarin veya engellilerin kargidan
, . 0 1 2 3
karsiya gegmesine yardim ederim.
9. Diizenli kan bagis1 yaparim. 0 1 2 3
10. Meslektaslarimla/akranlarimla 0 1 ) 3

iste/okulda is birligi yaparim.
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&
>$;'$#()<$48%6$?)$2$;&'$#() (:$'-+-%(5) @-%)*(% () (1(5)-5)"3,"5).+";"5")' 7275'7;757=)3$5&4)
5"/$%$<&58&)*-+(%4(5(=A

£ | E
Sl 22 B B -
o eS| S |2 8| 8 |g5
ESITLIKCILIK = = =2 | 5 > 2 | 8 &
ZE| E|f E| £ |EZ
- = ; o < [
E5| S |5.5| % |ES
- 7 7 =
1. Benim evimde karim/kocam benimle| () 1 2 3 4
ayni haklara sahiptir.
6. Zengin ve fakir insanlara esit 0 1 ) 3 4
davranirim.
7. Benim ailemde kizlar ve erkekler
e . 0 1 2 3 4
ayni egitim firsatlarina sahiptir.

)

>$;'$#()<$48%$?)$2$;&'$#() (:$'-+-%(5) @-%)*(% () (1(5)-5)"3,"5).+";"5")' 7275'7;757=)3$5&4)
5"/$%$<&5&)*-+(%4(5(=A

s| g/ ¢
£ £/ 8 £ = £
TUTUMLULUK @ S S| = B8 5| o B
=~ > = = > [ = =
Ters Maddeler: 4,5,6 =g | §E|E Sl 52 =2
T |EZ|< Z|EZ| E=
IR = 2
PREFPIET IR
o 0 1 2 3 4
1. Eger eskisi diizglince ¢alistyorsa
yeni bir araba almam.
2. Gegmis yil(lar)in ayn1 kiyafetlerini 0 1 2 3 4
giyiyorum.
3. Param olsaydi bile miicevher 0 1 2 3 4
almazdim.
7. Yemegimi her zaman evde yerim. 0 1 2 3 4
9. Not defterlerini ve kagitlar 0 1 2 3 4
yeniden kullanirim.

)
974:-5)$2%;&'S#()$H#4(0(4-+-%()5-)<&H+&H+$),-% 1-#+-24(%'(;(5(=()*-+(%4(5(=8

CEVRE DOSTU DAVRANISLAR ﬁ 2 § 2 g
Ters Maddeler: 6,9,12 > | EY e | J
2 |8l 88 | N
e | 52| 5 E 5
T |ZZ| ZN ==

3. Kullanilmis kagitlar: toplarim ve
o e 0 1 2 3

geri doniistiirtiriim.

176



4. Bos siseleri geri doniisiim kutusuna
atarim.

7. Tekrar doldurulabilir paketlere sahip
liriinleri satin alirim.

13. Bir yerden ayrilacagim zaman
klimayi kapatirim.

16. Yiiriiyerek ya da bisiklet
kullanarak benzinden tasarruf 0
ederim.

177



APPENDIX J

BASIC PERSONALITY TRAITS INVENTORY

YONERGE:

Asagida size uyan ya da uymayan pek ¢ok kisilik 6zelligi bulunmaktadir. Bu
Ozelliklerden her birinin sizin icin ne kadar uygun oldugunu ilgili rakami daire icine

alarak belirtiniz.
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APPENDIX L

TURKISH SUMMARY / TURKCE OZET

Siirdiiriilebilirlik ve Siirdiiriilebilir Kalkinma Amaclari

Siirdiiriilebilirlik, pek ¢ok disiplinden genis bir ilgi, tanim ve uyarlama gdren
bir kavramdir (Ben-Eli, 2018; Scoones, 2007, 2016) ve is diinyasi, kaynak yonetimi,
siyaset, sanayi ve ulasim gibi sektorlerde yaygin bigimde kullanilmistir (Banister,
2008; Furstenau ve ark., 2020; Scoones, 2016; Warhurst, 2002). 1987 tarihli "Ortak
Gelecegimiz" raporunun ardindan siirdiiriilebilirlik ve siirdiiriilebilir kalkinma
birbirinin yerine kullanilir hale gelmis (Mebratu, 1998) ve gelecek nesillerin kendi
ihtiyaclarini kargilama yeteneginden 6diin vermeden bugiiniin ihtiyaclarini karsilayan
kalkinma olarak tanimlanmistir (Diinya Cevre ve Kalkinma Komisyonu [DCKK],
1987). Bu siireg, 1992, 1995 ve 2002 Birlesmis Milletler (BM) konferanslarinin
ardindan 2012 Rio+20 zirvesinde Onerilen hedeflerle (BM, 2012; Hak ve ark., 2016)
2015 yilinda 17 Siirdiiriilebilir Kalkinma Amacinin (SKA) kabulilyle sonuglanmustir.
Costanza ve arkadaslar1 (2014) bu amaglar ii¢ baslik altinda toplamistir; mevcut tez
acisindan ozellikle 6nemli olan, sehirleri ve insan yerlesimlerini kapsayici, giivenli,
dayanikli ve siirdiiriilebilir kilma amacimi tasiyan SKA 11'dir. Kentsel yasam
stirdiiriilebilirligin baslica belirleyicilerinden biridir (Vaidya & Chatterji, 2020; Ban,
2012), zira kentsel niifuslar biiylik miktarda karbon emisyonundan sorumludur (Fan
ve Chapman, 2022) ve trafik ile ulagim sektdrii mevcut siirdiiriilebilirlik sorunlarinin

baslica etkenlerindendir (Uluslararasi Enerji Ajansi [UEA], 2024; Liu ve ark., 2023).
Trafik ve Siirdiiriilebilirlik

Karayolu trafigi faaliyetleri, hem cevresel etki hem de giivenlik acisindan

sehirlerin siirdiiriilemez durumunun kritik belirleyicilerindendir (Berger ve ark., 2014;
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Wennberg ve Hyllenius Mattisson, 2024). Karayolu ulagim, kiiresel petrol talebinin
yaklasik %45'ini (IEA, 2024) ve ulagim sektoriindeki CO2 emisyonlarinin %74'i ile
kiiresel CO2 emisyonlarinin tamaminin %24'iinii olusturmaktadir (Liu ve ark., 2023).
Her y1l yaklasik 1,19 milyon kisi karayolu trafik kazalarinda hayatin1 kaybetmekte, 20
ila 50 milyon kisi 6liimciil olmayan yaralanmalar yasamaktadir (Diinya Saglik Orgiitii
[DSO], 2023). Diisiik ve orta gelirli iilkeler bundan ¢ok daha fazla etkilenmekte, diinya
genelindeki 6liimlerin %92'si bu iilkelerde ger¢eklesmekte ve karayolu trafik kazalari
cogu lilkenin gayri safi yurt i¢i hasilasinin %3'tine mal olmaktadir (Tandrayen-
Ragoobur, 2025). Karbon emisyonlarini azaltan ve giivenli bir trafik ortami saglayan
stirdiiriilebilir bir trafik ve ulagim sistemi, bu nedenle SKA 11'in 6nemli bir pargasidir
(Alyavina ve ark., 2020; Berger ve ark., 2014; Holden ve ark., 2019, 2020).
Stirdiirtilebilir hareketlilik (SH), Tiirkiye'nin ulusal politikasinda da belirtilmis bir
onceliktir; bu politika, sikisikligi, kazalar1 ve hava kirliligini azaltmak amaciyla
stirdiiriilebilir, diisiikk emisyonlu toplu tasima ve mikro-hareketlilik ¢oziimlerini tesvik

etmektedir (Strateji ve Biitce Baskanligi [SBB], 2023).
Siirdiiriilebilir Hareketlilik

Banister (2008), siirdiiriilebilir hareketlilik kavramini ortaya atan ilk isimlerden
biri olmus ve siirdiiriilebilir bir ulagim sisteminin araglar yerine insanlari
onceliklendirmesi, sokaklar1 yalnizca yol olarak degil ¢ok islevli alanlar olarak ele
almasi ve hizi hedef haline getirmek yerine makul seyahat siireleri gozetmesi
gerektigini one slirmiistlir. Byars ve arkadaslar1 (2017) bu tanim1 genisletmis; Holden
ve arkadaglar1 (2020) ise siirdiiriilebilir hareketliligin saglanmasi icin {i¢ temel strateji
tanimlamigtir: verimlilik, degisim ve azaltma; bunlar1 uygulamakla yiikiimlii ii¢ temel
aktor ise kamu aktorleri, sivil aktorler ve 6zel sektor aktorleridir. Mevcut tez agisindan
ozellikle ilgili olan, degisim stratejisi ile sivil aktoriin kesisiminden dogan anlatidir:
SH sistemleri i¢indeki giindelik hareketlilik tercihleri ve davranigsal tutumu degisim
giindemini ger¢eklestirmenin merkezinde yer alan "sorumlu yolcu" (Holden ve ark.,
2020). Holden ve arkadaslar1 (2020), SH giindemini {i¢ biiyiik anlattya damitmistir:
Elektro-hareketlilik, Diisiik Hareketlilikli Toplumlar ve Kolektif Ulagim 2.0.
Paylasimli e-skuter kullaniminin tesvik edilmesi bu ii¢ biiyiik anlatinin 6zelliklerini bir

araya getirmektedir, zira e-skuterler elektrikli, paylasimli ve kisa yolculuklara uygun
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araglardir (Wang ve ark., 2023). Ancak hem Banister (2008) hem de Holden ve
arkadaslar1 (2020) giivenligi, SH'nin ¢evresel siirdiiriilebilirlikle esit bir boyutu olarak
konumlandirmaktadir ve e-skuterlerin trafikte nasil kullanildigin1 anlamak, insanlarin

neden onlar1 tercih ettigini anlamak kadar SH gilindemi i¢in kritiktir.
Paylasimh Hareketlilik ve Mikro-hareketlilik

Paylasimli hareketlilik, yol kullanicilarina gesitli araclara kisa siireli erisim
saglayan, geleneksel toplu tagimaya bir alternatiftir (Shaheen ve ark., 2015) ve tipik
olarak ara¢ paylasimi ile paylasimli mikro-hareketlilik olarak ikiye ayrilir (Machado
ve ark., 2018). Uluslararas1 Ulasim Forumu (UUF, 2020), mikro-hareketliligi, agirlig1
350 kg'in altinda olan ve azami hiz1 45 km/s'ye ulasan mikro-araglarin kullanimi olarak
tamimlamig olup bisikletler, elektrikli bisikletler ve e-skuterler bu kapsama
girmektedir. 2005 ile 2019 yillar1 arasinda diinya genelinde bisiklet paylasim
programlarinin sayis1 17'den 2900'e yiikselmistir (Galatoulas ve ark., 2020).
Paylagimli mikro-hareketlilik secenekleri arasinda elektrikli skuter paylagimi, en hizl
biliyliyen ve en ¢ok tartisilan segenek olarak One c¢ikmakta olup daha yakindan

incelenmeyi hak etmektedir.
E-skuterler ve Siirdiiriilebilir Hareketlilikle iliskileri

Ayakta kullanilan elektrikli skuterler yaklasik 25 km/s hiza ulagabilmektedir.
2017'deki ticari tanitimlarindan bu yana benimsenmeleri dikkat ¢ekici bir hizla artmis
ve on yil i¢cinde diinya genelinde 200'den fazla sehre yayilmistir (Kazemzadeh ve
Sprei, 2024). E-skuter kullaniminin, yol kullanicisinin ¢oklu ulasim bigimlerini
kullanabilmesini kolaylastiran bir unsur olabilecegi tespit edilmistir. Cevresel
performanslar1 konusundaki bulgular ise daha kansiktir: bir Tirkiye c¢aligmasi,
paylasimli e-skuter sistemlerini ¢evresel siirdiiriilebilirlik dlciitlerinde diger paylagimli
ulagim bicimlerinin gerisinde siralamustir (Oztas Karli, 2025); ancak yasam dongiisii
analizleri, slirdiiriilebilirligin tiim unsurlar1 géz 6niine alindiginda e-skuterlerin igten
yanmal1 araglardan daha iyi performans gosterdigini ortaya koymaktadir (Severengiz
ve ark., 2020) ve bir e-skuterin Omriiniin 9,5 ay uzatilmasinin siirdiiriilebilirlik

acisindan onemli faydalar saglayacag belirtilmektedir (Moreau ve ark., 2020). Baska
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bir calisma ise e-skuter kullanim sikliginin, siirdiiriilebilirlik puani yiliksek kentsel
bolgelerde arttigini bulmus olup bu durum e-skuter benimsenmesi ile siirdiiriilebilir
kentsel ¢evreler arasinda anlamli bir uyum oldugunu diisiindiirmektedir (Hosseinzadeh

ve ark., 2021).
E-skuter Kullanici Davramislarinin Kuramsal Temeli ve Arka Plam

Hem trafik hem de endiistriyel giivenlik arastirmalarinda insan faktor,
giivensiz olay ve kazalarin temel belirleyicilerinden biri olarak tutarli bigimde
tanimlanmistir (Dewar ve Olson, 2007; Reason, 1990). Trafikte insan faktoriine iliskin
aragtirmalarin biiyiik boliimii, siiriicii davraniglarinin ana boyutlar1 olarak hatalari,
ihlalleri ve dalginlik/unutkanliklar1 tanimlayan (Reason ve ark., 1990), daha sonra
olumlu davranislar1 da igerecek sekilde genisletilen (Ozkan ve Lajunen, 2005) ve
motosiklet (Elliott ve ark., 2007) ile bisiklet kullanicilarina (Useche ve ark., 2018)
uyarlanan Reason ve arkadaslarinin (1990) ¢ergevesi iizerine insa edilmistir. Ancak bu
cercevenin e-skuter kullanicilarina dogrudan uyarlanmasi, e-skuterleri diizenleyen
mevzuatin belirsiz veya sinirli olmasi (Sareen ve ark., 2021; Szemere ve ark., 2024),
kullanicilarin yaptig1 hatalarin baglama bagli dogas1 (Chen ve ark., 2025) ve olumlu
davraniglar boyutunun alanyazinda yeterince gelismemis olmasi (Baby ve ark., 2024;
Kim ve ark., 2024; Lee ve ark., 2025) nedeniyle sorunlu olacaktir. Bu uyarlama
sorunlarnin  Stesinde, Siiriici Davraniglar1 Olgegi (SDO) gelenegi kullanim
esnasindaki davraniglart tanimlamak iizere gelistirilmistir. Oysa bir e-skuter
kullanicisinin SH'ye davranigsal katkisi, kullanicinin daha genis ulasim sistemiyle
nasil etkilesime girdigine kadar uzanmaktadir. Bu nedenle e-skuter kullanici
davraniglarinin, Reason ve arkadaslarmin (1990) cercevesinin gii¢lii yonlerinden
yararlanan ancak onun sinirlarini da asan, kapsamli bir 6lgme araci iizerinden

incelenmesi en uygun yaklagimdir.
E-skuter Kullanic1 Davranislan ve iliskili Riskler

E-skuter kullanici davranislarina iliskin ampirik arastirmalar biiylik Olcilide
Riskli Davranislar ve ihlaller iizerinde yogunlasmus, kullanicilarin SH'yi destekledigi

ya da zayiflattigi daha genis davranis yelpazesine ¢ok daha az ilgi gOstermistir.
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Caligmalar, geng erkek kullanicilarin riskli davraniglara daha yatkin oldugunu ve daha
uzun yolculuklarin daha fazla risk almayla iligkili oldugunu (Gioldasis ve ark., 2021),
ayrica diizenlemelerin ve denetimin sinirl oldugu yerlerde bireylerin tutarl bicimde
daha fazla riskli davranis sergiledigini ortaya koymustur (Useche ve ark., 2022). Ters
yonde siiriis, kask kullanmama, kaldirimda siiriis ve alkol/madde etkisi altinda siiriis
gibi davraniglar bircok calismada belgelenmistir (Siebert ve ark., 2021; Brunner ve
ark., 2022; Burt ve Ahmed, 2023). Alanyazin, dikkatli kullanicilarin Gilivenli ve
Olumlu Davranislart hakkinda ¢ok az sey sdylemekte, aracin siirdiiriilebilirlik odakli
kullanimi hakkinda ise neredeyse hicbir sey sOylememekte ve giivenli kullanimi
yalnizca zarar vermeme odakli olarak ele almaktadir. Bu nedenle e-skuter
kullanicilarina 6zgii bir davranis ¢ercevesi, riskli davraniglarin 6tesine gegmeli ve ayni

zamanda giivenli, olumlu ve siirdiiriilebilirlik odakli davranislar1 da kapsamalidir.
Siirdiiriilebilir Davramslar

Corral-Verdugo ve arkadaslar1 (2010), siirdiiriilebilir davranislar ilk olarak
Diinya'nin sosyal-fiziksel kaynaklarii korumayir amagclayan eylemler olarak
tanimlamig olup bu tanim yalnizca dogay1 korumakla sinirl degildir, sosyal ¢evreyi
koruyan davranislari da kapsamaktadir. Alanyazinda siirdiiriilebilir davraniglarin
temel olarak ¢evre-yanlisi, tutumlu, fedakar ve esitlik¢i davranislardan olustugu ileri
stiriilmektedir (Corral-Verdugo ve ark., 2015, 2021; Tapia-Fonllem ve ark., 2013).
Corral-Verdugo ve arkadaslar1 (2021) daha sonra bu tanimi kendine 6zen boyutunu
ekleyerek genisletmis ve bireylerin toplumsal ve ¢evresel yonde davranabilmeleri i¢in
once kendilerine 6zen gostermeleri gerektigini savunmustur. Ug boyutlu modelleri,
stirdiiriilebilir davraniglart ti¢ temel boyuttan olusan st diizey bir yap1 olarak
kavramsallastirmaktadir: Kendine Ozen, Baskalarma Ozen (Fedakarlik ve Esitlikgilik
alt boyutlarii kapsar) ve Cevreye Ozen (Tutumluluk ve Cevre Dostu Davranislar alt
boyutlarint kapsar). Siirdiiriilebilir davraniglarin farkli alanlarda bu sekilde ortaya
cikmasi, bir yasam alaninda siirdiiriilebilir davraniglara katilimin diger alanlarda
benzer davraniglarin olasiligini artirdigint 6ne siiren davranigsal yayilim etkisiyle
desteklenmektedir (Thogersen ve Olander, 2003; Truelove ve ark., 2014); ancak bu
yayilimin derecesi, deger belirginligi ve kimlik tutarlilig1 gibi etkenlere bagl olarak

bireyler arasinda farklilik gostermektedir.
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Siirdiiriilebilir Davramslarin E-skuter Kullanici1 Davranislariyla Mliskisi: Trafik

Baglam

Siirdiiriilebilir egilimler trafik ortaminda da tanimlanabilir bi¢cimlerde kendini
gostermektedir: daha az yakit tiiketmeyi hedefleyen ekolojik siiriis, tutumluluk ve
cevre-yanlis1 davranisla iliskilidir (Unal ve ark., 2018). Elektrikli arag, bisiklet veya
ylrliylisii  tercih etmek emisyonlarin azaltilmasinin baglica destekleyicisidir;
fedakarlik ve esitlik¢ilik ise acil durum araglara yol vermek veya savunmasiz yol
kullanicilarina 6ncelik tanimak gibi ulagimin sosyal ve kolektif yonlerinde dnemli bir
rol oynamaktadir (Yu ve ark., 2023). Kendine 6zen egilimi, trafik baglamindaki belki
de en temel siirdiiriilebilir davranisi temsil etmektedir, zira bu egilimi tasiyan
bireylerin riskli davraniglardan kaginma ve trafik kurallarina uyma olasiligi daha
yiiksektir. Ancak genel siirdiiriilebilir davranislar ile 6zgiil trafik davraniglari
arasindaki iligki biiyiik 6l¢lide goz ardi edilmis, arastirmalar trafikteki stirdiiriilebilir
davranigi, bir aracin kullanimda nasil kullanildigini incelemek yerine, siirdiirtilebilir

bir ulagim aracini segme eylemi olarak tekil bicimde kavramsallastirmistir.
Siirdiiriilebilir Davramslar Baglaminda Bireysel Farkhiliklar ve Kisilik

Siirdiiriilebilir davranistaki bireysel farkliliklar, demografik etkenlerden tutum
ve degerler gibi psikolojik yapilara ve son olarak kararli kisilik 6zelliklerine kadar
bircok diizeyde incelenmistir. Ug boyutlu siirdiiriilebilir davranislar yapisi, bu
alanyazindaki bulgular biitiinlestirmek i¢in kuramsal olarak temellendirilmis bir bakis

acist sunmaktadir.

Siirdiiriilebilir Davramslarin Demografik Onciilleri

Yas ile siirdiiriilebilir davraniglar arasindaki iligski karigik sonuglar vermistir;
ancak yas, ¢evre-yanlisi davraniglar ve tutumlulukla olumlu iligkilidir ve yasl bireyler
daha fedakar olma egilimindedir (Wiernik ve ark., 2013, 2016; Brandtstidter ve ark.,
2010). Cinsiyet de karisik sonuglar gostermekle birlikte, kadinlar yesil tiiketimde daha
tutumlu olma ve 6z bakim davranislarim1 erkeklere kiyasla daha tutarli bigimde
sergileme egilimindedir (Parente ve ark., 2021; Vicente-Molina ve ark., 2018). Yiiksek

egitim diizeyi, daha fazla siirdiiriilebilir tiiketim, ¢cevre-yanlis1 davranis ve fedakarlik
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egilimiyle tutarli bigimde iliskilidir (Chirilli ve ark., 2022; Xiao ve ark., 2021). Genel
olarak bu demografik degiskenler, dogrudan yordayici mekanizmalardan ¢ok iliski
gosterge islevi gormekte, "kimin" daha siirdiiriilebilir olabilecegini betimlemekte
ancak "neden" oldugunu agiklamamaktadir. Bu durum, kisilik 6zellikleri gibi daha

kararl psikolojik degiskenlere yonelme gerekliligini ortaya koymaktadir.

Siirdiiriilebilir Davramslarin Psikolojik Onciilleri

Tutum ve degerler, siirdiiriilebilir davranislarla iligkili psikolojik yapilar
arasinda 6zellikle 6nemli bir kuramsal konuma sahiptir (Fabio ve Croce, 2024; Kirby
ve Zwickle, 2021) ve kisilik 6zellikleri gibi daha kararli ve uzak etkenlerin davranisi
nihai olarak etkiledigi yakin mekanizmalari temsil etmektedir. Degerler, tutumlardan
bile daha temel kabul edilmekte ve deger-inang-norm kurami, degerlerin siirdiiriilebilir
davraniglar1 nasil etkiledigini incelemek i¢in yaygin bi¢imde kullanilmaktadir (Onel,
2024; Whitley ve ark., 2018); bulgular tutarli bicimde biyosferik ve fedakar degerlerin
stirdiiriilebilir davraniglarla olumlu, bencil degerlerin ise ters yonde iligkili oldugunu
gostermektedir. Ancak degerlerdeki farklilig1 agiklayan sey daha uzak ve kararl bir
kaynaktir ve kisilik bu kaynaklardan biridir (McCrae ve ark., 2001). Kisilik,
davranigtan once var olma, durumlar arasinda kararlilik gosterme ve zaman icinde

istikrarli kalma kosullarini, tutumlarin ve gegici durumlarin aksine, kargilamaktadir.

Siirdiiriilebilir Davramslarin Belirleyicisi Olarak Kisilik Ozellikleri

Kisilik, bireylerin farkli durumlar boyunca tutarli bigimde sergiledikleri
karakteristik diisiince, duygu ve davranis oriintiisii olarak tanimlanmaktadir (Amerikan
Psikoloji Birligi [APB], 2019). Arastirmalarda agirlikli olarak Bes Faktor, Biiyiik ikili
ve HEXACO modelleri kullanilmistir (Awais ve ark., 2020; Ashton ve Lee, 2007).
Bes Faktor Modeli bes temel 6zellik 6ne slirmektedir: Disadoniikliik, Uyumluluk,
Sorumluluk, Deneyime Aciklik ve Duygusal Tutarsizlik. Bes Faktor Modelinin Tiirk
kiiltiiriine uyarlamalarinda, sosyal agidan istenmeyen benlik algilar1 ve genel olarak
diisitk benlik saygisiyla karakterize edilen ek bir olumsuz degerlik boyutu
belirlenmistir (Gengdz & Onciil, 2012). Siirdiiriilebilir davranislar ile kisilik 6zellikleri
arasindaki iligki alanyazinda iyi belgelenmistir: uyumluluk geri doniisim

davranislartyla olumlu iliskilidir (Poskus & Zukauskiené, 2017), deneyime agiklik ve
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diirtistliik-al¢akgdniilliiliik ¢evre-yanlisi tutum ve davranislarin en giiclii iliskilileridir
(Soutter ve ark., 2020), sorumluluk ekolojik a¢idan dogru satin alma ve kaynak
tasarrufuyla baglantilidir (Ribeiro ve ark., 2016) ve fedakarlik ile esitlikgilik,
uyumluluk, sorumluluk ve diiriistliikk-alcakgoniilliilikle olumlu iliskilidir (Dargan &
Schermer, 2022). Duygusal Tutarsizlik siirdiiriilebilir davraniglarin baska davraniglara
olan ifadesini bozabilir, Olumsuz Degerlik ise atilganlik gerektiren fedakar ve toplum-
yanlist davranislar zayiflatabilirken, Disadoniikliik hem risk almayla hem de olumlu

sosyal katilimla iligkili olmasi nedeniyle daha karmasik bir tablo sunmaktadir.
Kisilik Ozellikleri ve E-skuter Kullanic1 Davramslar:

Alanyazin, geng¢ erkek bireyleri riskli e-skuter davranmiglarindan sorumlu
baslica grup olarak tanimlamis olup (Gioldasis ve ark., 2021) bu bulgu riskli siiriiciiliik
davraniglarina iligkin bulgularla paralellik gostermektedir (Mannocci ve ark., 2019).
Kisilik 6zellikleri stiriiciiliik davranisi alanyazininda kapsamli bigimde incelenmistir:
riskli stirticiiliigiin Uyumlulukla olumsuz, Duygusal Tutarsizlikla olumlu iligkili
oldugu (Akbari ve ark., 2019), olumlu siiriicii davranislarinin ise Duygusal
Tutarsizlikla olumsuz, Disadoniikliik, Deneyime A¢iklik, Uyumluluk ve Sorumlulukla
olumlu iligkili oldugu bulunmustur (Shen ve ark., 2018). E-skuterler farkli beceriler
gerektirse de, e-skuter kullanicilarinin sergileyebilecegi riskli, sapkin, giivenli ve
olumlu davranislar siiriiciilerin sergilediklerine benzemekte olup davranigsal yayilim
etkisi, stirdiiriilebilir egilimlerin trafige uzandigin1 ancak bu yayilimin derecesinin
bireyler arasinda farklilik gosterdigini One slirmektedir. Kisilik o6zellikleri,
siirdiiriilebilir davranislar ile e-skuter kullanici davraniglart arasindaki iligkiyi
kosullandirabilir. Bireyin genel siirdiiriilebilir egilimi ile e-skuter {izerindeki 6zgiil
davraniglar1 arasindaki bagi gili¢lendirebilir, zayiflatabilir hatta tersine cevirebilir

(Budak ve Ozkan, 2025; Ongéren ve ark., 2026).
Calismanin Amaci ve Arastirma Sorulari

Onceki alanyazin taramasi, SH arastirmalarinda bir kopukluga isaret
etmektedir: insan faktoriiniin belirleyici oldugu kabul edilse de, 6zellikle e-skuter

kullanim1 baglaminda bu faktdriin psikolojik temelleri yeterince arastirilmamigtir. Bu
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durum birbiriyle baglantili iki boslugu ortaya ¢ikarmaktadir: mevcut 6lgme araglarinin
stirdiiriilebilir hareketlilikle ilgili davranis yelpazesinin tamamini yakalayacak sekilde
tasarlanmamis olmasindan kaynaklanan yontemsel bir bosluk ve arastirmalarin
agirhikli olarak benimsemeye odaklanip ger¢ek davranis Oriintiilerini ve bunlar

etkileyen psikolojik etkenleri ihmal etmesinden kaynaklanan kuramsal bir bosluk.

Arastirma Amaci 1: E-skuter Kullanic1 Davramslari icin bir Olcme Araci

Gelistirmek

Mevcut 6lgme araglari, siirdiiriilebilir hareketlilikle ilgili davranis yelpazesinin
tamamini yakalayacak sekilde tasarlanmamis, daha genis orneklemlerde sistematik
olarak degerlendirilmemis ve e-skuter kullanicilarinin yasanmis deneyimlerine dair
sistematik nitel aragtirmalar yoluyla gelistirilmemistir. Bu tez, Elektrikli Skuter
Kullanici Davranislar1 Olgegini (eSUBQ) gelistirerek bu yontemsel boslugu gidermeyi
amaglamaktadir. Birinci arastirma sorusu sudur: E-skuter Kullanici Davraniglarinin

temel boyutlar1 nelerdir ve bu davranislar ampirik olarak nasil belirlenip 6l¢iilebilir?

Arastirma Amaci 2: Siirdiiriilebilir Davramslar ile E-skuter Kullanici
Davramslar Arasindaki Iliskiyi Incelemek

Ikinci amag, bireylerin genel siirdiiriilebilir davranislarinin, yani kendilerine,
bagkalarina ve g¢evreye Ozen goOstererek hareket etme yoniindeki giindelik
egilimlerinin, e-skuter kullanicis1 olarak sergiledikleri davraniglara ne Olgiide
uzandigryla ilgilidir. Ikinci arastirma sorusu sudur: Siirdiiriilebilir Davranislarmn
boyutlari ile E-skuter Kullanici Davranislarinin boyutlar arasinda anlamli bir iligki var

mudir?

Arastirma Amaci 3: Siirdiiriilebilir Davramislar — E-Skuter Kullanici

Davramslan iliskisinde Kisiligin Diizenleyici Roliinii incelemek

Kisilik, siirdiiriilebilir davraniglarla iligkili zincirin uzak ancak kararlt ucunda
yer almakta olup bu durum onu, siirdiiriilebilir davranislarin E-skuter Kullanici
Davraniglarina ulasip ulagmadigini kosullandirma olasilig1 en yiiksek bireysel farklilik

haline getirmektedir. Ugiincii arastirma sorusu sudur: Kisilik 6zellikleri, siirdiiriilebilir
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davranislar ile E-skuter Kullanict Davranislart arasindaki iliskiyi diizenlemekte midir

ve eger Oyleyse, hangi 6zellikler en etkilidir?
Arastirma Amagclarmim Ozeti ve Cahsmanin Olas1 Katkisi

Bu tez, sistematik ve i asamali bir arastirma yoluyla siirdiiriilebilir
hareketlilikteki insan faktdriiniin anlasilmasini ilerletmeyi amaglamaktadir. 1k olarak,
e-skuter kullanic1 davranisin1 kendi bagina bir yapi olarak kavramsallagtirmakta ve
bunu &lgmek icin kapsamli, kullanic1 temelli bir 6lgme araci gelistirmektedir. Tkinci
olarak, bireylerin {li¢ boyutlu siirdiiriilebilir davraniglar1 ile mikro-hareketlilik
baglamindaki 6zgiil davranislar1 arasindaki dogrudan iliskiyi sinamaktadir. Son
olarak, kisilik ozelliklerinin bu iligskideki diizenleyici roliinii incelemektedir.
Stirdiirtilebilir ulasim araglarinin  gergcekte nasil kullanildigina dair karmagik
davranigsal dinamikleri incelemek i¢in basit benimseme ¢alismalarinin 6tesine gegen
bu arastirma; hedefe yonelik egitim miidahalelerine bilgi saglama, politika yapimi i¢in
kanit temelli oneriler sunma ve tiim kullanicilar i¢in ¢evre dostu, giivenli ve toplum-
yanlist kentsel hareketlilik sistemlerinin tasarimina katkida bulunma potansiyeli

tastyan 6nemli bir katki sunmaktadir.

Calisma 1: Elektrikli Skuter Kullanic1 Davramslari Olgeginin (eSKDO)

Gelistirilmesi

Giris

2017'den bu yana e-skuterlerin kiiresel ¢apta hizla yayginlagmasi, bu gorece
yeni mikro-hareketlilik aracinin kullanicilarii  anlamaya yonelik akademik
arastirmalarda da paralel bir artisa yol agmistir (Kobayashi ve ark., 2019). Erken
donem caligsmalar yaralanma oriintiilerini ve kullanic1 demografisini incelemis, ancak
e-skuter kullanicilarinin gérece yeni bir savunmasiz yol kullanicist grubu olarak ortaya
cikmasiyla birlikte son donem arastirmalar odagini1 demografik profillerden kullanici
davranislarina kaydirmaya baslamistir. Oz bildirim 6l¢iimii kullanan calismalar
arasinda yalnmzca birkagi, E-skuter Kullanici Davraniglarini kapsamli bigimde

degerlendirmek {izere 6zel olarak tasarlanmis bir 6lgme aract kullanmigtir. Kim ve
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arkadaslar1 (2024), bisiklet¢i davranislar1 ve bisiklet siiriiciisii davraniglar1 6l¢eklerini
uyarlayarak hatalar, ihlaller, savunmaci davranislar ve proaktif giivenlik
davraniglarindan olusan dort faktorli bir ¢oziim bulmus, ancak nitel goriigmelerini
Olcek gelistirme siirecine dahil etmemistir. Baby ve arkadaslar1 (2024), mevcut siiriict,
bisiklet¢i ve motosiklet¢i taksonomilerinin titiz bir uyarlamasiyla Kore'deki
kullanicilar arasinda e-skuter siiriicii davranislari 6l¢cegini (ERBQ) gelistirmis ve iyi i¢
tutarliliga sahip alti boyut bulmus, ancak olumlu davranis yalnizca 3 madde ile
degerlendirilmistir. Lee ve arkadaglar1 (2025), ihlaller, hatalar ve olumlu
davraniglardan olusan ii¢ faktorlii bir e-skuter siiriicii davraniglar1 6lgegi (eSRBQ)
gelistirip dogrulamis ve iyi uyum indeksleri elde etmis, ancak bu 6lgek de sistematik
nitel arastirma yoluyla gelistirilmemis olup siirdiiriilebilirlik  boyutunu
kapsamamaktadir. Bu araclar ortak bir sinirlilig1 paylagmaktadir: higbiri siirdiiriilebilir
hareketlilikle ilgili davranis yelpazesinin tamamini, 6zellikle de siirdiiriilebilirlik
boyutunu, yakalayacak sekilde tasarlanmamis ve hicbiri e-skuter kullanicilarinin
yasanmis deneyimlerine dair sistematik nitel arastirma yoluyla gelistirilmemistir. Bu
tez, e-skuter kullanicilarinin kendileriyle yapilan derinlemesine goriismelere ve
mevcut Olceklerin gdzden gecirilmesine dayanarak eSUBQ'yu gelistirmek suretiyle bu

yontemsel boglugu ele almaktadir.
Yontem

Calisma 1'in yontemi, Ankara, Istanbul ve Izmir'de yasayan 10 diizenli e-skuter
kullanicisiyla (7 erkek, 3 kadm; yas araligi 22-33) yapilan yar1 yapilandirilmis
goriismelere dayanmaktadir. Etik onay Orta Dogu Teknik Universitesi'nden almmus,
goriigmeler veri doygunluguna ulasilana kadar (onuncu goriismede) slirdiiriilmiistiir.
Gortismeler demografik bir form ile e-skuter kullanimina iligskin 25 sorudan olusmus,
son ii¢ soru Reason ve arkadaslarinin (1990) hata, ihlal ve olumlu davranis tanimlarina
dayanmustir. Ses kayitlar1 yaziya dokiilmiis (166 sayfa) ve yonlendirilmis igerik analizi
ile incelenmis (Hsieh & Shannon, 2005); ortaya ¢ikan madde havuzu, dordii siiriicii
davraniglar1 taksonomisinden uyarlanan (hatalar, ihlaller, glivenli davranislar, olumlu
davranislar), besincisi ise siirdiiriilebilirlik odakli davranislar olarak eklenen bes
kategoriye ayrilmistir. Kapsam gecerligi, lic uzmanin bagimsiz olarak madde-boyut

eslestirmesi yaptig1 bir siiregle saglanmustir.
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Bulgular

Olcegin Olusturulmasi

Gorlisme dokiimlerinin igerik analizi, 13 davranis kategorisine dagilan 207
maddelik bir baglangi¢ havuzu ortaya ¢ikarmis olup bu maddelerden 104'i, kavramsal
olarak tekrarlayici olmalar1 ya da gézlemlenebilir davraniglardan ¢ok tutumlarla iligkili
olmalar1 nedeniyle elenmistir. Mevcut e-skuter ve mikro-hareketlilik davranis
Olcekleri herhangi bir ek madde saglamamistir. Kalan maddeler aritilarak havuz 70
maddeye indirilmis, bir kuramsal alt boyutu giiclendirmek amaciyla 9 ek madde
olusturularak toplam 79 maddeye ulasilmistir. Iceriklerine goére bu 79 madde bes
kuramsal alt boyuta ayrilmistir: Giivenli Davraniglar (23 madde), Riskli Davraniglar
ve Ihlaller (19 madde), Hatalar (12 madde), Olumlu Davranislar (10 madde) ve
Stirdiirtilebilirlik Davraniglart (15 madde). 79 maddeden 72'si {i¢ uzman arasinda
cogunluk fikir birligine ulasmis ve degerlendiriciler arasi giivenirlik %91,14 olarak

hesaplanmuistir.
Goriismelerin Davranigsal Bulgular

Katilimeilarin anlatilari, hem kendi sergiledikleri hem de diger e-skuter
kullanicilarinda gozlemledikleri davranislari kapsamakta olup bes kuramsal alt boyut
etrafinda diizenlenmistir. Giivenli davraniglar, katilimecr anlatilarmin zenginligini
yansitacak sekilde en fazla maddeyi icermis olup omuz iizerinden g¢evreyi kontrol
etme, dar alanlardan gegerken inip yiiriime ve yayalar1 uyarmak i¢in korna veya zil
kullanma gibi davraniglar1 kapsamaktadir. Riskli davranislar ikinci en biiyiik madde
havuzunu olusturmus olup harici yolcuyla kullanim, stirerken kulaklik takma ve alkol
veya madde etkisi altinda siirlis gibi davraniglarin yani sira, gidonda esya tagimak gibi
Tiirkiye baglamina daha 6zgii davraniglar1 da igermektedir. Hatalar, bir tisortiin gaz
koluna takilmasi, 1slak zeminde kayma ve virajlar1 hizli alirken dengeyi kaybetme gibi
e-skuterlerin fiziksel 6zelliklerine 6zgli istem dig1 hatalar1 kapsamaktadir. Olumlu
davraniglar gorece daha kiiciik bir madde havuzunu olusturmus olup e-skuterleri
belirlenen istasyonlara park etme, yayalara yol verme ve gergin etkilesimleri

yatistirma gibi davranislar1 igermekte, katilimcilar bu davraniglart giivenli

193



davraniglardan ayirt etmekte siklikla zorlanmistir. Son alt boyut olan siirdiiriilebilirlik
odakli davranislar, katilimeilarin kisa yolculuklar i¢in 6zel ara¢ kullanimina kiyasla e-
skuteri tercih etmelerini ve siiriis tercihlerinin trafik sikisikligini ve gevresel etkiyi
azaltmadaki rolline dair farkindaliklarini yansitmakta olup bu boyutun mevcut e-skuter

Oleme araglarinda bir 6rnegi bulunmamaktadir.

Tartisma

Mevcut e-skuter davranist 6lgme araglart agirlikli olarak giivenli ve riskli
davranig boyutlarina odaklanmis, diger yonler yeterince arastirilmamistir. Calisma 1,
madde iretimini diizenli e-skuter kullanicilarinin  yasanmis deneyimlerine
dayandirarak bu boslugu ele almis ve bes kuramsal davranig boyutunu kapsayan 79
maddelik bir ol¢ek gelistirmis olup bu boyutlar arasinda e-skuterlere 6zgi
Stirdiiriilebilirlik Davraniglart ilk kez ayri, Olciilebilir bir boyut olarak ortaya
koymustur. Aracin gelistirilmesindeki temel gligliiklerden biri, e-skuterlerin trafikteki
davranigini tanimlayan agik ve yerlesik diizenleyici sinirlarin bulunmayist olup bu
durum madde iretiminin ger¢ek kullanicilarin deneyimlerine dayandirilmasini
zorunlu kilmustir. Tiirk e-skuter kullaniminin 6zgiil kentsel baglami, kullanicilar omuz
izerinden ¢evreyi kontrol etme ve gbz temasi yoluyla gegis hakki isteme gibi mevcut
Olgme araglarinin tam olarak yakalayamadigi davranigsal uyarlamalar gelistirmeye

yoneltmistir.

Mevcut ¢aligmanin bazi yontemsel kisithiliklart vardir: davranig kategorileri
yalnizca ti¢ Tiirk metropoliindeki kullanicilarla yapilan gériismelere dayanmakta olup
baz1 davranig kategorileri diger kiiltiirel baglamlardaki e-skuter kullanicilar1 arasinda
ayni Olclide belirgin olmayabilir. Calisma 1 sonucunda, giivenlik odakli davranig
boyutlarini tek bir arag ig¢inde bir Siirdiirtilebilirlik Davraniglar1 boyutuyla birlestiren,
diizenli e-skuter kullanicilariin gergek diinya deneyimlerine dayanan 6zgiin ve ¢cok

boyutlu bir ara¢ olarak eSUBQ'nun kuramsal versiyonu gelistirilmistir.
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Ana Calisma: Siirdiiriilebilir Davramslar Ile E-Skuter Kullanici1 Davramslar:
Arasindaki Iliskide Kisiligin Diizenleyici Roliiniin incelenmesi

Giris

Birinci Boliimde, siirdiiriilebilir hareketlilik hedefinin temelde insan faktoriine
bagh oldugu tartisslmistir. Ikinci Béliimde ise gercek kullanicilarin deneyimlerine
dayanan eSUBQ gelistirilmis ve e-skuter kullanici davranisi, kendi basina Sl¢iilebilir
bir yapr olarak ortaya konmustur. Ancak Olcegin faktdr yapisinin ve psikometrik
niteliklerinin, ayrica siirdiiriilebilir davranigsal egilimler ve kisilik o6zellikleriyle
iligkilerinin smanmas1 hald gerekmektedir. Bu bolim, E-skuter Kullanic
Davraniglarin1 agiklanmasi gereken sonu¢ degiskeni olarak ele almakta ve bu
davranigin iki psikolojik kaynagini incelemektedir: trafik alanina tasinmasi beklenen
bireyin genel siirdiiriilebilir davraniglar1 ve e-skuter kullanici davranisinin kaynagi
degil, stirdiiriilebilir davraniglar ile bu davranis arasindaki bag giiclendiren, zayiflatan
veya tersine ceviren bir kosul olarak ele alinan kisilik. Kendine Ozen siirdiiriilebilir
davranismin  Giivenli Davranislarla olumlu iligkili olmasi, Cevreye Ozen ile
Siirdiiriilebilirlik Davranislar1 arasinda olumlu bir iliski olmas1 ve Baskalarina Ozen'in
Olumlu Davranislarla olumlu iliskili olmasi beklenmektedir. Kisilik agisindan ise
basta sorumluluk, duygusal tutarsizlik ve olumsuz degerligin bu iligkiyi etkilemesi

beklenmekte, ancak ¢alisma incelemesini bu beklenen iliskilerle sinirlamamaktadir.
Yontem

Ana calismanin verileri, METU SONA sistemi, kisisel aglar ve bir TUBITAK
1002-A projesi kapsaminda Tiirkiye'nin ¢esitli sehirlerinde yiiriitiilen saha ¢aligmasi
olmak tiizere iki ana kaynaktan ¢evrimi¢i anket yoluyla toplanmistir. Etik onay Orta
Dogu Teknik Universitesi'nden alinmustir. Sistematik veri kalitesi taramas1 sonrasinda
(dikkatsiz yanitlama Oriintiileri nedeniyle 45 vaka c¢ikarilarak) nihai 6rneklem N =
1.038 katilimciya ulasmustir. Orneklem %353,76 erkek, %46,24 kadin olup yas
ortalamast 26,59'dur (16-58 yas araligi); katilimcilarin %81,02'si siiriicii belgesine
sahiptir ve biiylik cogunlugu (%61,75) e-skuter diizenlemeleri hakkinda bilgi sahibi
degildir. Kullanim seyrek olma egilimindedir (%33,91 ayda bir veya daha az) ve kaza
oranlar1 diigiiktiir (%82,66's1 hi¢ aktif kaza bildirmemistir).
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Veri toplama paketi; demografik bilgi formu, Corral-Verdugo ve
arkadaslarmin U¢ Boyutlu Siirdiiriilebilir Davramslar Olgeginin (SDO) Tiirkge
uyarlamasini, Gengdz ve Onciil'iin Temel Kisilik Ozellikleri Envanterini (TKOE) ve
Calisma 1'de gelistirilen 79 maddelik eSUBQ'yu icermektedir. Istatistiksel analizler R
ve JASP ile yiiriitiilmiis; eSUBQ'nun faktor yapisi, ¢ok degiskenli normallik ihlali
nedeniyle Temel Eksen Faktorlestirmesi ve Promax dondiirmesi kullanilarak

Acimlayict  Faktdér Analiziyle incelenmistir. Iki veri kaynaginin demografik

-----

oldugu bir MANCOVA ile sinanmis (Tabachnick & Fidell, 2013), ardindan her
Stirdiirtilebilir Davranis boyutu ile eSUBQ boyutu arasindaki iliskide kisilik
ozelliklerinin diizenleyici rolii, demografik ortak degiskenlerin kontrol edildigi ve 72
test genelinde Bonferroni diizeltmesi uygulanan bir dizi regresyon modeliyle, anlaml
etkilesimler ise Johnson-Neyman aralik analiziyle incelenmistir. Son olarak,
diizeltmeyi gecen etkilesimlerin yas gibi demografik degiskenlerce kosullanip

kosullanmadig kesifsel bir diizenlenmis diizenleme analiziyle test edilmistir.

Bulgular

eSKDO'niin Faktér Yapisi

eSKDO’niin faktdér yapisim belirlemek amaciyla, 79 maddenin tamamiyla bir
acimlayici faktor analizi gergeklestirilmis ve verilerin faktor analizi i¢in uygun oldugu
dogrulanmistir. Paralel analiz yedi faktorlii bir ¢oziimii isaret etse de, dordiincii
faktoriin  Otesindeki ek faktorler ihmal edilebilir varyans aciklamakta ve
yorumlanabilir olmaktan uzaktir. Serpinti grafigi ve ozdegerler bes faktorlii bir
coziimii desteklemis, ancak besinci faktérde anlamli yiik tasiyan hi¢cbir madde
bulunmadigindan bu faktoér elenmistir. Bir madde higbir faktdrde anlamli yiik
gostermedigi i¢in ¢ikarilmis, altt madde daha ¢apraz yiiklenme nedeniyle elenmis ve
geriye dort faktor altinda 72 madde kalmistir. Faktor 1, kasithh veya ihmalkar risk
almay1 yansitan 18 maddeden olusmakta olup Riskli Davranislar ve Ihlaller olarak
adlandirilmistir. Faktor 2, biiyiik 6l¢iide cevresel ve sosyal olarak giidiilenmis e-skuter
kullanimini yansitan, aralarinda kurallara baglilik ve uyumla karakterize 5 maddenin

de bulundugu 19 maddeden olugsmakta olup Siirdiiriilebilirlik ve Uyum Davranislar
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olarak adlandirilmistir. 23 maddeden olusan Faktor 3 hem giivenli siiriis davranislarini
hem de toplum-yanlist davraniglar1 yakalamakta olup Giivenli ve Olumlu Davraniglar
olarak adlandirilmistir; kuramsal olarak ayri olmasi beklenen bu iki boyutun ampirik
olarak birlesmesi, Caligsma 1'in nitel bulgulariyla tutarlidir. 12 maddeden olusan Faktor
4, istem dis1, beceriye dayal siirlis hatalarin1 yansitmakta olup Hatalar ve Yanlislar
olarak adlandirilmistir. Genel olarak dort faktorlii ¢oziim, E-skuter Kullanici
Davraniglarindaki toplam varyansin %44'linii acgiklamakta olup tim faktorler

miikemmel bir i¢ tutarlilik gostermektedir.

Temel Degiskenlerin Betimsel Istatistikleri

eSKDO faktorleri arasinda en yiiksek ortalamayr Giivenli ve Olumlu
Davranslar, en diisiik ortalamay1 ise Riskli Davranislar ve fhlaller almistir. Dért faktor
arasinda en biiyiik degiskenligi Siirdiiriilebilirlik ve Uyum Davraniglar1 gostermis olup
bu durum siirdiirtilebilirlik odakli e-skuter kullaniminda anlamli bireysel farkliliklar
oldugunu diistindiirmektedir. Kisilik boyutlar1 arasinda en yiiksek puant Uyumluluk
almig, bunu Sorumluluk ve Disadoniikliik izlemis; Olumsuz Degerlik ise en diisiik
puani alan boyut olmus olup bu durum 6z bildirim verilerinde olumsuz benlik algisinin
beklenen diisiik yayginligiyla tutarlidir. Deneyime Agiklik alt 6lgegi gorece diisiik bir
i¢c tutarlilik gostermis olup bu boyutu iceren bulgularin dikkatle yorumlanmasi
gerekmektedir. Siirdiiriilebilir davranis boyutlar1 arasinda en yiiksek ortalamay1

Cevreye Ozen almis, bunu Baskalarina Ozen ve Kendine Ozen izlemistir.
Cok Degiskenli Kovaryans Analizi MANCOVA)

Nihai veri seti iki farkli ana kaynaktan geldiginden, 6n bir analiz kaynaklarin
demografik oOzelliklere gore ayirt edilip edilemeyecegini incelemistir; iiniversite
temelli kaynaktan gelen veriler daha geng ve agirlikli olarak 6grenci katilimeilardan
olusurken, dis kaynaktan gelen veriler daha yasli, 6grenci olmayan katilimci orani
daha yiiksek ve egitim diizeyi daha yiiksek katilimcilardan olusmaktadir. Ogrenci
statiisiiniin gruplama degiskeni, dort eSKDO faktoriiniin bagimli degisken seti ve
demografik 6zelliklerin ortak degisken olarak kullanildigs, alt1 kisilik 6zelliginin ise
stirekli yordayict olarak ve grup lyeligiyle etkilesimleriyle birlikte modele dahil
edildigi tek yonlii bir MANCOVA yiiriitiilmiistiir.
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MANCOVA Varsayim Kontrolleri

Box'm M testi, gruplar arasinda kovaryans matrislerinin anlamli olciide
heterojen oldugunu gostermis, Levene testi ise dort eSKDO faktoriiniin tamam igin
varyans homojenliginin ihlal edildigini ortaya koymustur. Bu ihlaller géz Oniine
alindiginda, esit olmayan kovaryans matrisleri ve esit olmayan grup biiytkliikleri
kosullarinda en dayanikli test istatistigi olmasi nedeniyle Pillai Izi, temel ¢ok

degiskenli Olciit olarak benimsenmistir.
MANCOVA’nin Cok Degiskenli Etkileri

Genel MANCOVA, grup iiyeliginin anlamli bir ¢ok degiskenli etkisini ortaya
koymamis olup bu durum, demografik ortak degiskenler ve kisilik ana etkileri hesaba
katildiginda 6grenciler ile grenci olmayanlarin birlesik eSKDO sonug degiskenleri
kiimesinde farklilagsmadigin1 gostermektedir. Alt1 kisilik 6zelliginin tamami anlaml
cok degiskenli etkiler iiretmis olup bu durum kisiligin tiim 6rneklem genelinde e-
skuter davranig profilleriyle sistematik bi¢cimde iliskili oldugunu dogrulamaktadir.
Degerlendirilen alt1 etkilesim testi i¢in diizeltmeyi gecebilecek diizeyde hi¢bir Grup %
Kisilik etkilesimi ¢ok degiskenli anlamliliga ulasmamistir. Cok degiskenli sonuglar,
kisilik ile e-skuter kullanict davramisi arasindaki iligkinin Ogrenciler ile 6grenci
olmayanlar arasinda farklilik gostermedigini ortaya koymakta olup demografik
degiskenler sabit tutuldugunda, ne ¢ok degiskenli test ne de tek degiskenli takip
analizleri, iki veri kaynagi arasinda e-skuter davranisi veya kisiligin bu davranis
etkileme bi¢imi agisindan herhangi bir fark ortaya koymamistir. Bu nedenle kaynak
farki davranigsal ve kisilik bulgularini agiklamamakta olup sonraki tiim analizler 1.038

kullanicidan olugan tam 6rneklem {izerinden yiiriitiilmiistiir.
Calisma Degiskenleri Arasindaki Ikili Korelasyonlar

Kisilik boyutlari, alt diizey siirdiiriilebilir davranis boyutlar1 ve eSKDO
faktorleri arasinda ikili Pearson korelasyonlari hesaplanmistir. Yas; Riskli Davraniglar
ve Ihlaller, Duygusal Tutarsizlik, Kendine Ozen, Fedakarlik ve Esitlik¢ilikle anlaml
olumsuz iligkiler, Stirdiiriilebilirlik ve Uyum Davranislari, Disadoniikliik, Deneyime

Agiklik, Sorumluluk ve Tutumlulukla ise olumlu iliskiler gostermistir.

198



Kisilik ile siirdiiriilebilir davranis boyutlar1 arasinda, Uyumluluk en genis iliski
orlintiisiinii gosterirken (en giicli iliski Cevre Dostu Davranislarla), Duygusal
Tutarsizlik ve Olumsuz Degerlik biiylik dl¢lide olumsuz bir Oriintii sergilemis, bu
durum diisiik benlik saygisiyla karakterize bireylerin siirdiiriilebilir davraniglara daha
az katilim bildirme egiliminde oldugunu gdstermistir. Sorumlulugun iliskileri gorece
zayif kalmis, kaynak tasarrufu ve c¢evresel davranislarla kisilerarasi davraniglardan

daha giiclii iligkili bulunmustur.

Siirdiiriilebilir davranmis boyutlar1 ile eSKDO arasinda, Giivenli ve Olumlu
Davraniglar tiim boyutlarla anlamli iligkili bulunarak genellenebilir bir egilime isaret
ederken, Riskli Davranislar ve Ihlaller daha segici bir oriintii (Kendine Ozen,
Fedakarlik, Esitlikcilikle olumlu; Tutumlulukla olumsuz) gostermistir; kisilerarasi
boyutlarla olan bu olumlu iligkiler sezgiye aykirt olup dikkatli yorumlanmayi
gerektirmektedir. Siirdiiriilebilirlik ve Uyum Davraniglart en giiclii bigimde
Tutumlulukla iligkiliyken, Hatalar ve Yanliglar cogu boyutla zayif iligkiler

gostermistir.

Kisilik boyutlar1 ile eSKDO boyutlar1 arasinda, Duygusal Tutarsizlik ve
Olumsuz Degerlik birlikte giivensiz ve hataya egilimli davranisla iligkili tutarli bir
uyumsuz kiime olustururken, Sorumluluk dort faktoriin tamaminda en tutarli uyumlu
orlintiiyii  gostermistir. Uyumluluk ve Disadoniikliik de Giivenli/Siirdiiriilebilir
davraniglarla olumlu, Riskli davraniglarla olumsuz iliskili bulunmustur. Genel olarak,
sosyal yonelimli 6zellikler giivenli ve norm-uyumlu siiriisle, duygusal diizensizlik ve
olumsuz benlik degerlendirmesi ise riskli ve hataya egilimli siirlisle en giiclii bigimde

iligkilenmisgtir.
Kisiligin Diizenleyici Rolii

Ug iist diizey siirdiiriilebilir davranis alt boyutunun, dért eSKDO faktorii ve alt1
kisilik boyutuyla caprazlandigi toplam 72 model test edilmistir. Bonferroni

diizeltmesini on sekiz anlamli etkilesim ge¢mistir.
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Siirdiiriilebilir Davramslarin E-Skuter Kullanic1 Davramslari1 Uzerindeki

Dogrudan Etkileri

Cevreye Ozen, en kuramsal agidan tutarli driintiiyii gdstermis, Siirdiiriilebilirlik
ve Uyum Davraniglari ile Giivenli ve Olumlu Davraniglart olumlu, Riskli Davraniglar
ve Ihlalleri ise olumsuz yénde yordamistir; Hatalar ve Yanlislar {izerindeki etkisi ihmal
edilebilir diizeydedir. Baskalarma Ozen ve Kendine Ozen daha karmasik bir profil
gostermis; her ikisi de beklendigi gibi Giivenli ve Olumlu Davraniglar ile
Stirdiirtilebilirlik ve Uyum Davranislarini olumlu yordamis, ancak her ikisi de Riskli
Davranislar ve Ihlaller {izerinde olumlu dogrudan etkiler gdstermis, Baskalarina Ozen
ayrica Hatalar ve Yanlislar1 da olumlu yonde yordamustir. Bu zay1f ama sezgiye aykiri
orlintli, kisileraras1 ve kendine 6zen odakli siirdiiriilebilirlik egilimlerinin mikro-
hareketlilik baglaminda azalan risk alma veya daha az hataya genellenmedigini

diistindiirmektedir.

Anlamli etkilesimlerin biiyiik boliimiini {i¢ 6zellik olusturmustur: en etkin
ozellik alt1 etkilesimle Duygusal Tutarsizlik olmus, bunu dorder etkilesimle
Disadoniikliikk ve Sorumluluk izlemistir; Deneyime Agiklik higbir anlaml etkilesim
{iretmemistir. Riskli Davramslar ve Ihlaller, on bir etkilesimle en fazla kisilik
duyarliligi gosteren sonu¢ olmustur: Duygusal Tutarsizlik ve Olumsuz Degerlik
yiikseldikge siirdiiriilebilir egilimlerin riskli siiriisle iliskisi (yalnizca en yiiksek uctaki
kiigiik bir azinlikta) daha koruyucu yone kaymis, buna karsilik Disadoniiklik ve
Sorumluluk kisilerarast ve kendine 6zen odakli egilimler ile riskli siiriis arasindaki
iligkiyi gliglendirmistir — bu durum, daha sosyal agidan katilimc1 veya 6z-diizenleyici
kullanicilarin 6zeni tedbir yerine atilgan siiriis olarak ifade ettigini diisindiirmektedir.
Uyumluluk da benzer ama daha zayif bir giiclendirici etki gostermistir (diisiik
giivenirligi nedeniyle dikkatle yorumlanmalidir). Siirdiiriilebilirlik ve Uyum
Davranislarinda, tamanmi Cevreye Ozen'i iceren ii¢ etkilesimde Disadéniikliik ve
Sorumluluk bu iligskiyi giliclendirmis (on sekiz bulgu arasindaki en biiylik etki
biiyiikliikleri), Duygusal Tutarsizlik ise zayiflatmistir. Hatalar ve Yanlislarda da ayni
orlintli tekrarlanmis: Disadoniikliik ve Sorumluluk gii¢lendirici, Duygusal Tutarsizlik

zayiflatict yonde islemis; Sorumluluk, Cevreye Ozen—Hatalar iliskisinde ayrica iki
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yonlli bir capraz etkilesim iretmis, iliski 6zelligin diisiik ucunda olumsuz, yiiksek

ucunda olumlu bulunmustur.

Siirdiiriilebilir Davrams — E-Skuter Davrams: iliskisinin Kisilik
Diizenlemesinin Yasla Kosullanmasi

Kisiligin diizenleyici roliiniin kullanic1 6zelliklerine bagli olup olmadigini
sinamak i¢in yas ikinci diizenleyici olarak test edilmistir. Doksan ii¢lii terimden ikisi
Bonferroni diizeltmesini ge¢mis olup her ikisi de Cevreye Ozen ile Riskli Davranislar
ve Ihlaller arasindaki iligkiyi kullanici yasina gore (biri Duygusal Tutarsizlik, digeri
Olumsuz Degerlik araciligiyla) kosullandirmaktadir. Kullanicilar yaslandikea,
olumsuz duygulanimin g¢evresel kaygiyr azalmis riskli siiriise kanalize etme roli
giiclenmekte, bu etki gen¢ kullanicilarda ihmal edilebilir diizeydeyken yash

kullanicilarda en gii¢lii bulunmusgtur.
Tartisma

Calisma 2 alanyazina iki 6zgiin katki sunmustur: 6nceki araglarda bulunmayan
bir siirdiiriilebilirlik boyutunu iceren kapsamli bir eSKDO ve ii¢ boyutlu siirdiiriilebilir
davranig c¢ergevesinin SH baglaminda E-skuter Kullanict Davraniglarinin

incelenmesine ilk kez uygulanmasi.
E-Skuter Kullanici1 Davramislarimin Faktor Yapisi

Faktor analizi dort boyut ortaya koymus olup bunlardan ikisi Calisma 1'de
onerilen boyutlarla (Riskli Davranislar ve Ihlaller ile Hatalar ve Yanlislar) rtiisiirken,
kalan ikisi baglangigta ayr1 olmasi tasarlanan boyutlarin birlesmesinden olusmaktadir.
Giivenli ve Olumlu Davraniglarin birlesmesi, katilimcilarin ayni eylemi hem bir
giivenlik 6nlemi hem de toplum-yanlist bir davranis olarak tanimladigi Calisma 1'in
nitel bulgularinca Ongdrilmiistiir. Siirdiiriilebilirlik ve Uyum Davraniglarinin
birlesmesi ise beklenmemis olup ¢evresel ve kolaylik temelli tercihleri, baslangicta
kask takma veya doniis sinyali verme gibi giivenlik veya olumlu davranis olarak
yazilmis maddelerle bir araya getirmektedir; bu durum, uyumun Tiirkiye'de agik ve
uygulanan kurallarla degil kisisel bir baglilikla motive oldugunu disiindiirmektedir

(Emniyet Genel Miidiirliigii Trafik Bagkanligi, 2021). Bu oriintli iki mekanizmayla
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aciklanabilir: kurallara baglilik, zira uyum davranislart cevresel giidiili e-skuter
kullanimiyla ayni bi¢cimde Onceden verilmis bir baglilik gerektirmektedir; ve
diizenleyici ortam, zira uyum ag¢ik ve uygulanan kurallarla zorunlu kilinmadiginda,
kask takmak gibi davranislar itaatten ¢ok diizenli ve siirdiiriilebilir bir hareketlilik
sistemini destekleyen kisisel bir tercih olarak deneyimlenebilmektedir. Kore'de
gelistirilen {i¢ aracla (Baby ve ark., 2024; Kim ve ark., 2024; Lee ve ark., 2025)
karsilastirildiginda, eSKDO savunmaci ve proaktif giivenli davranislart olumlu
davranisglarla birlesik bir boyut altinda diizenlemis, riskli davranis ve hata boyutlari ise
daha az ayrintili kalmis olup bu farklilik, Tirkiye'deki mikro-hareketlilik altyapisinin
ve diizenleyici ¢ergevenin gorece az gelismis olmasiyla yorumlanabilir (Kang ve ark.,
2024). Mevcut araglarin ortak giivenlik odakli boyutlarinin dtesinde, eSKDO herhangi
bir Onceki e-skuter 6lgme aracinda temsil edilmeyen siirdiiriilebilirlik davraniglarini
olgmekte olup bu, madde iiretiminin gercek Tiirk e-skuter kullanicilariyla yapilan
goriigmelere dayandirilmasiyla miimkiin olmustur. Dort faktorlii ¢6zliimiin agikladigi
varyans, karsilastirma yapilan iki araca kiyasla gorece diisiik kalmis olsa da,

eSKDO'un madde havuzu 6nemli 6lgiide daha genistir.
Calismanin Temel Degiskenleri Arasindaki Iliski

Korelasyonel bulgular, siirdiiriilebilir davranigsal egilimlerin E-skuter
Kullanic1 Davraniglariyla sistematik bigcimde iliskili oldugunu, en acgik bigimde
giivenli ve saygili siiriis durumunda desteklemekte olup bu durum davranigsal yayilim
cercevesiyle tutarlidir (Thegersen & Olander, 2003; Truelove ve ark., 2014).
Stirdiiriilebilir davranislarin her bir alt diizey boyutu, Glivenli ve Olumlu Davranislarla
olumlu ve anlamli bi¢cimde iliskili bulunmustur. Ancak ayni tutarl iliskiler Riskli
Davramglar ve Ihlaller igin gecerli olmamustir: yalmzca Tutumluluk beklenen
koruyucu iliskiyi gdstermis, Kendine Ozen, Fedakarlik ve Esitlik¢ilik ise her biri riskli
stirtisle olumlu iligkili bulunmus olup bu sezgiye aykir1 6riintii, maruziyeti veya bazi
atilgan manevralarin riskli olmaktan g¢ok pratik olarak algilanmasini yansitiyor
olabilir. Cevre Dostu Davraniglar ara bir durum sergilemis, uyumlu alanda kendini
gostermis ancak riskli siirlisle herhangi bir karsilik gelen iligski gostermemistir. Ayni
genis Olglide olumlu Oriintli, daha secgici bir profille Siirdiiriilebilirlik ve Uyum

Davraniglarina da uzanmis olup en gii¢lii bicimde kaynak tasarrufuna ve dogrudan
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cevre korumaya egilimli kullanicilarda ifade bulmustur. Hatalar ve Yanlislar, ¢cogu
stirdiiriilebilir egilimle bliylik 6lclide iliskisiz bulunmus olup bu durum, beceriye
dayali ve dikkate bagli hatalarin biiyiik 6l¢iide giidiisel etkenlerin erisiminin disinda

isledigi goriistiyle tutarlidir.

Korelasyon analizi ayrica kisilik ozelliklerinin  E-skuter Kullanici
Davraniglartyla  nasil  iliskilendigini  de incelemistir. "Uyumlu" o6zellikler
(D1sadoniikliik, Sorumluluk, Uyumluluk ve Deneyime Agiklik) genel olarak Giivenli
ve Olumlu Davraniglarla olumlu, Riskli Davranislar ve Hatalarla olumsuz iligkiler
gosterirken, "uyumsuz" 6zellikler (Duygusal Tutarsizlik ve Olumsuz Degerlik) ters
yonde bir Oriintli sergilemistir. Stirdiiriilebilirlik ve Uyum Davranislari ise en giiglii
bicimde uyumlu 6zelliklerle baglantili bulunmus olup Sorumluluk ve Disadoniikliik

olumlu, Duygusal Tutarsizlik ise olumsuz iligkiler gostermistir.
Kisilik Diizenlemesi ve Kuramsal Cikarimlari

Giivenli ve Olumlu Davransslar i¢in higbir kisilik etkilesimi ortaya ¢ikmamis
olup bu, mevcut calismanin kuramsal acidan en anlamli bulgusu olabilir: {i¢
stirdiiriilebilir davranig boyutunun tamamu, kisilik profilinden bagimsiz olarak giivenli
ve toplum-yanlisi siiriise aktarilmistir. Kisilik yalnizca diger sonug¢ davranislarini
kosullandirmugtir. Riskli Davranislar ve ihlaller en fazla etkilesimi ¢ekmis; Duygusal
Tutarsizlik ve Olumsuz Degerlik yiikseldik¢e c¢evresel 6zenin riskli siiriisle iligkisi
(kiigtik bir azinlikta) daha koruyucu yone kaymis, buna karsilik Disadoniikliik ve
Sorumluluk kisilerarasi egilimler ile riskli siiriis arasindaki iliskiyi gliclendirmistir —
bu durum, disa doniik veya 6z-diizenleyici kullanicilarin 6zeni tedbir yerine atilgan
siirlis olarak hayata gecirdigini diisindiirmektedir. Sirdiriilebilirlik ve Uyum
Davraniglarinda ise ayni etkinlik ve 6z-diizenleme 6zellikleri, 6zeni bu kez uyum
temelli siirlise kanalize etmis, Duygusal Tutarsizlik bu iliskiyi zayiflatmigtir. Hatalar
ve Yanlislarda benzer bir &riintii tekrarlanmis, ayrica Sorumluluk Cevreye Ozen—
Hatalar iligkisinde diisiik ucta koruyucu, yiliksek ucta hataya yol agict bir ¢apraz

etkilesim iiretmistir.
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Sonug¢ ve Simirhhiklar

Genel olarak, kisiligin etkilesimli etkileri, siirdiiriilebilir egilimlerin siiriis
davranigina aktariminin kullanicilar genelinde tekdiize olmadigini, diizenlemenin en
yogun bicimde Riskli Davramslar ve Ihlallerde yogunlastigim, Giivenli ve Olumlu
Davraniglarin ise higbir kisilik 6zelligince diizenlenmedigini gostermistir. Sinirliliklar
arasinda kesitsel tasarim, bircok etkilesim tersine doniisiiniin yalnizca kiigiik bir
azmlikta gecerli olmas1 ve eSKDO'mun yalnizca agimlayici faktdr analizine tabi

tutulmus olmasi bulunmaktadir.

Genel Tartisma Ve Sonug¢

Basarili bir SH sisteminin diizgiin isleyisi nihayetinde insan faktoriine baglidir.
Mevcut arastirma, 6zgiil bir E-skuter Kullanic1 Davraniglar1 yapisi gelistirerek bunun
stirdiiriilebilir egilimler ve kisilik 6zellikleriyle iligkisini ilk kez incelemistir. Bulgular,
bu aktarimin kararl kisilik 6zellikleri tarafindan kosullandigini, ancak giivenli ve
olumlu siiriis i¢in ifadenin tamamen kosulsuz kaldigini gostermistir. Bu aragtirmanin
Ozgiin katkilar1 arasinda giivenlik ve risk boyutlarin tesine gegen bir 6lgme araci
gelistirmesi, li¢ boyutlu siirdiiriilebilir davraniglar ¢ercevesinin trafik davranislarina
nadir uygulamalarindan biri olmas1 ve kisiligi bu iliskide diizenleyici bir degisken

olarak inceleyen ilk ¢aligma olmasi bulunmaktadir.
E-Skuter Kullaniminda insan Faktoriiniin Islevsellestirilmesi

Caligma 2'de kurulan ampirik faktor yapisi, E-skuter Kullanici1 Davraniglarinin
dort boyutunu dogrulayarak ilk arastirma sorusunu yanitlamigtir. AFA, ongoriilen
kuramsal diizenlemeyi kismen dogrulamis, Olumlu Davraniglar Giivenli Davraniglarla
ampirik olarak birlesmis olup bu durum Tiirk e-skuter kullanicilarinin kendi
giivenliklerine iliskin davraniglar ile bagkalarinin iyi olusuna ydnelik davraniglar
arasinda ayrim yapmadigini diisiindiirmektedir. Daha da 6nemlisi, siirdiiriilebilirlik
odakl1 siiriisii yakalayan maddeler ile kasith, kurala uygun giivenlik davranigini
yakalayan maddeler tek bir faktorde birlikte yiiklenmistir. Bu iki davranis kiimesini

birlestiren sey belki de psikolojik temelleridir: her ikisi de ne disaridan zorunlu kilinan
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ne de anminda dOdillendirilen, ¢aba gerektiren ve kurallara baglilik temelli
davraniglardir. Arastirmacinin bilgisi dahilinde, bu birlesik boyutun mevcut e-skuter

veya daha genis mikro-hareketlilik 6l¢gme araglarinda bir emsali bulunmamaktadir.
Giindelik Yasamdan Trafige: Siirdiiriilebilir Davramislarin Olas1 Yayilimi

Calisma 2'nin sonuglari, genel siirdiiriilebilir davranislar ile E-skuter Kullanici
Davraniglar1 arasindaki iligskiye genis Olgiide destek saglamistir. Kendine 6zen
gosterme, baskalarinin iyi olusunu koruma ve ¢evresel kaynaklari koruma yoniinde
daha yiiksek bir egilime sahip bireyler, giivenli ve olumlu stiriisii ifade etme egiliminde
olup bu durum siirdiiriilebilirlik odakli ve norma uygun kullanima da uzanmakta, en
tutarlt bigimde ¢evresel 6zen s6z konusu oldugunda goriilmektedir. Tiim bulgular
yayllim c¢ercevesiyle esit Olclide tutarli degildir: yalnizca cevresel 6zen riskli
davranislarda bir kisitlama olarak ifade bulmus, Kendine Ozen ve Baskalarina Ozen
ise daha az degil daha fazla riskli siiriise eslik etmistir. Kullanicilar riskli davraniglarin
anlamli bir boliimiinii ger¢ekten tehdit edici olarak algilamamis, bunun yerine kolaylik
veya etkin, pratik manevralar olarak kodlamis olabilir (Phipps & Hamilton, 2024;
Useche ve ark., 2022); bu nedenle kendine ve baskalarina 6zen, tedbir odakli degil
etkilesimli e-skuter davraniglarina kanalize edilmistir. Cevresel 6zen ise ani siiriis
durumunun Gtesine uzanan bir sonu¢ farkindaligi tasimakta olup bu nitelik olgiilii,
tedbirli siiriis olarak daha kolay ifade bulmaktadir. Hatalar ve Yanlislar, siirdiiriilebilir
egilimlerden biiylik 6l¢iide bagimsiz bulunmug olup bu durum, beceriye dayali ve
dikkate bagli hatalarin biiyiik ol¢iide giidiisel etkenlerin erisimi disinda isledigi
goriigiiyle tutarlidir (de Winter & Dodou, 2010; Reason, 1990). Genel olarak bu
bulgular Arastirma Sorusu 2’ye olumlu ama sinirl bir yanit saglamakta, siirdiiriilebilir
bir egilimin siiriis davranisindaki ifadesinin, egilimin 6zgiil giidiisel niteligine ve

davranig alaninin nasil algilanip hayata gecirildigine baglh oldugunu gdstermektedir.
Davramssal Yayilimin Simir Kosullar1 Olarak Kisilik Ozellikleri

Bulgular, kisiligin siirdiiriilebilir egilimlerin ifadesini kosullandirdigi
beklentisini desteklemis, ancak bu, salt yon belirleyici bir mekanizmanin

ongoreceginden daha 6zgiil bir bicimde gergeklesmistir: kisilik 6zellikleri dncelikle
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stirdiiriilebilir bir egilimin ifade edilip edilmedigini degil, nasil ifade edildigini
belirlemistir. Sorumluluk ve Disadontikliik, girdikleri her iliskiyi, sonu¢ uyumlu ya da
uyumsuz olsun, yogunlastirmis ve bireyleri etkin, disa doniik bir davranis tarzina
yoneltmistir. Duygusal Tutarsizlik ve Olumsuz Degerlik ise ters yonde islemis,
kullanictyr atilgan siiriisten geri ¢ekmis; bunun 6nemli olup olmadigi, kullanicinin
egiliminin bastan nasil ifade edildigine bagl kalmistir. Cevresel 6zen farkli bir durum
sergilemis, zira bu egilim trafik ortamina bastan itibaren dikkatli ve tedbirli siiriis
yoluyla ulagmakta olup atilgan siiriisii baltalayan ayni1 6zellikler burada bu tedbirli
ifadeyi desteklemistir; bu etki, kesifsel bir bulguda kullanici yasiyla birlikte
giiclenmistir (Josef ve ark., 2016; Roberts ve ark., 2006). Kisilik, Giivenli ve Olumlu
Davraniglart diizenlememis olup bu, mevcut ¢alismanin kuramsal agidan en anlamli
bos bulgusu olabilir, zira glivenli ve toplum-yanlis1 siiriis daha anlik ve duruma baglh
olarak tetiklenmekte ve bu nedenle kisilik temelli degiskenlige karsi dayanikli
kalmaktadir.

Siirdiiriilebilir Hareketlilikte Insan Faktoriine Iliskin Cikarimlar: E-Skuter

Kullanic1 Davramislarindan Elde Edilen Bulgular

eSKDO, E-skuter Kullanic1 Davramisini, SH ile ilgili davranis yelpazesinin
tamamini kapsayan, kendi basina bir yapi olarak ortaya koymustur. Yayilim bulgulari,
Holden ve arkadaslarinin (2020) "sorumlu yolcu" kavramina psikolojik bir temel
saglamakta olup bu kisi yalnizca bilingli ulasim tercihi yapan "aydinlanmis bir niifus"
degil, aym zamanda siirdiiriilebilir seyahat davramisi giindelik siirdiiriilebilir
davraniglarindan 6l¢iiliip yordanabilen bir bireydir. SH alanyazini1 geleneksel olarak
insani boyutunu giivenlik ve ¢evresel etki etrafinda ¢er¢evelemistir; mevcut bulgular
bu ¢ercevelemenin resmin tamamini yakalamayabilecegini gostermekte, zira giivenlik
odakli, ¢evre bilingli ve toplum-yanlisi siiriis ayr1 davranigsal hedefler olarak ortaya
cikmamis, ortak bir siirdiiriilebilir egilimden beslenmistir. Bulgular ayrica Holden ve
arkadaslarinin (2020) ii¢ biiyiik anlatisina dogrudan hitap etmekte, zira e-skuterler
Elektro-hareketliligi, Kolektif Ulasim 2.0 ve Diisiik Hareketlilikli Toplumlart es
zamanli olarak somutlastirmakta ve mevcut ¢alisma, bu sistem i¢inde siirdiiriilebilir
bicimde hareket etme olasilig1 en yiiksek bireyleri ayirt eden psikolojik egilimleri

belirlemektedir. Tiirkiye'nin ulusal politikasi talep yonlii kentsel ulasim tedbirlerinin
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bir parcast olarak mikro-hareketliligi tesvik etmeyi zaten taahhiit etmektedir (SBB,
2023); mevcut bulgular bu tiir tesviklerin yalnizca benimsemeyi hedefledigini,
stirdiiriilebilir bir egilimin ardindan giivenli ve siirdiiriilebilir siirtise dontisiip

doniismeyeceginin ise kullaniciya bagli oldugunu gostermektedir.
Elestirel Degerlendirmeler ve Gelecek Yonelimler

Mevcut calisma bazi yontemsel sinirliliklar tagimaktadir. Kesitsel tasarimi
nedensel ¢ikarimlari engellemekte, tiim yapilarin tek bir 6z bildirim araciyla dl¢lilmiis
olmas1 ise gozlemlenen iligkileri sisirebilmektedir; gelecekteki arastirmalarin
boylamsal tasarimlar ve nesnel/davranigsal Ol¢limler kullanmasi Onerilmektedir.
Kartopu 6rnekleme genellenebilirligi sinirlamakta, drneklem agirlikli olarak seyrek
kullanicilardan olugsmaktadir. Kisilerarasi egilimler ile riskli siirlis arasindaki iliski algi
ve ifade meselesi olarak yorumlanmis ancak dogrudan simmanmamigtir. Olumsuz
Degerlik boyutu Tiirk kisilik alanyazinina 6zgii olup kiiltlirler aras1 genellemede
dikkat gerektirmektedir. Son olarak, eSKDO yalnizca agimlayict faktdr analiziyle
kurulmus olup dogrulayici faktor analizi gereklidir; gelecekteki arastirmalarin yayilim

savin1 ylriiylis ve bisiklet gibi diger SH alanlarina genisletmesi dnerilmektedir.
Sonug

Mevcut tezin temel savi, insan faktoriniin sirdiiriilebilir bir hareketlilik
geleceginin gergeklesmesinde dnemli bir rol oynadigidir. E-skuterler, SH'nin ii¢ biiyiik
anlatisini es zamanli somutlastirdigindan bu amag i¢in 6zellikle uygundur. Giivenli ve
Olumlu Davraniglar ile Siirdiiriilebilirlik ve Uyum Davraniglart umut verici
bulgularken, riskli siiriis ve hatalarin siirdiiriilebilir egilimlerden bagimsiz olmasi
kaygi verici bulgulardir. Kisilik, siirdiiriilebilir egilimlerin nasil ifade edildigini
olgeklendirmistir: Disadoniikliik ve Sorumluluk ifadeyi yogunlastirirken, Duygusal
Tutarsizlik ve Olumsuz Degerlik bastirmistir. Kisiligin kosullandiramadigi sey de en
az bunun kadar oOnemlidir: giivenli ve toplum-yanlis1 siiriise yayilim, ozellik
profilinden bagimsiz kalmistir. Mevcut tez, siirdiiriilebilir hareketliligin
kavramsallastirilmasi i¢in giivenlik ve ¢evre korumanin yanina ii¢lincii bir boyut

onermektedir: toplum-yanlisi boyut. Insanlar trafik ortamlarinda siirdiiriilebilir

207



bicimde davranmadik¢a, siirdiiriilebilir hareketliligin baskin anlayis oldugu bir

gelecegin gergeklesmesi miimkiin olmayacaktir.
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