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Abstract
Despite the popularity of micromobility services, there is a prominent gender gap
in users of micromobility, where men who ride e-scooters and e-bikes greatly out-
number women. This master thesis project investigates the barriers to women’s
micromobility adoption that contribute to this gap, and subsequently proposes a
design solution addressing these barriers. Adopting a user-centered approach, qual-
itative interviews were conducted with both user and non-user women to identify
and understand their safety and accessibility needs. The primary barrier to women’s
adoption of micromobility solutions was found to be an interconnected network of
personal safety concerns, gender stereotypes, varying travel needs, and negative pre-
conceived notions surrounding micromobility. Taking into account these findings,
solutions were ideated upon and evaluated. A high-fidelity prototype was created
to exemplify how the discovered barriers may be addressed through design solutions.
This resulting prototype was dubbed Training Mode, a free browser-based e-scooter
training platform that addresses the participants’ needs for more transparency and
instruction on how to navigate the functions of an e-scooter. Initial evaluations
suggest that Training Mode succeeds in enticing hesitant non-users to engage with
e-scooters, prompting future work to investigate its potential to impact on female
ridership.

Keywords: Gender gap, Micromobility, User Research, User-Centered Design, Mo-
bile Interface.
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1
Introduction

Nowadays, it is not hard to spot an e-scooter or an e-bike somewhere along local
streets. Be it a group of them parked along a sidewalk, or just one lying sideways
on the ground, they have become a part of city life in many European countries. In
addition to becoming a new object in everyday scenery, they are particularly impor-
tant as they provide a convenient and sustainable mode of transportation, compared
to traditional fuel-based vehicles. As e-scooters and e-bikes run on electric battery
power, their convenience and accessibility are important for reducing emissions in
daily life, as they have been assessed as playing an important role in the decar-
bonization of transportation [1], [2]. Particularly for people who might usually use
their car or motorbike to go to work, micromobility may offer a way to live a more
environmentally friendly lifestyle. In cities that mostly use fuel-based busses, micro-
mobility options may also help to reduce the daily emissions of those who primarily
rely on public transport.

However, a large disparity exists between female and male micromobility usage. Men
greatly outnumber women among users of e-scooters and e-bikes, which has often
been attributed to men showing a higher likelihood of engaging in risky or unsafe
behaviors [3]–[5]. This on its own may imply that women may place more value on
safety when it comes to road behavior and micromobility use, yet the precise barriers
that hinder women from using these services require more investigation. For this
reason, this project was conducted in collaboration with Voi Technology AB to in-
vestigate why this gender gap exists and how it can be bridged. Voi’s services target
anyone who is in need of quick and sustainable transportation options, and do not
seek to restrict their users to men only. On a marketing level, as women constitute
half of the world’s population, it is of interest to Voi and generally any other com-
pany to make sure their product is as far-reaching as possible. More concerningly,
however, the potential disregard of an entire gender from a transportation service
also carries detrimental implications on ongoing efforts to promote gender equality
in all aspects of life. Especially in transportation, where convenience and time are
precious, it is important that women are not inadvertently left at a disadvantage. In
a similar vein, if society is to also progress in establishing a greener world with less
carbon emissions and more widespread use of sustainable technology, it is necessary
that all take part and get accustomed to leading a greener lifestyle.
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1. Introduction

1.1 Stakeholders
The first group of stakeholders in this project is us as the master students authoring
this thesis: Alexander Can Zois and Bill Xerxes Falk. Next is Chalmers University
of Technology as our supervising and examining body. Thirdly, Voi Technology AB
as our industrial partner who are mentoring us during this project and seek to im-
plement our findings in future iterations of their products. Lastly are micromobility
users and non-users, particularly women who seek to benefit from having their voices
heard, and micromobility operators who may also make use of our findings to better
meet the needs of female riders.

1.2 Aim and Research Questions
Considering the concerns outlined above, this thesis project aims to contribute to
bridging the gender gap in micromobility by investigating the barriers that hinder
women from using e-scooters and e-bikes. The project subsequently aims to exem-
plify how these barriers may be translated into actionable design solutions, keeping
in mind the end goal of increasing female micromobility ridership. The execution of
this thesis project is therefore guided by and aims to answer the following primary
research question and sub-question:

1. What are the primary barriers that prevent women from adopting micromo-
bility solutions, particularly e-scooters and e-bikes?

(a) How might these barriers be addressed through user-centered design so-
lutions?

1.3 Ethical Considerations and Limitations
Given that this thesis focuses on how an entire gender relates to micromobility,
an important ethical consideration lies in the authors’ positionalities as male re-
searchers. While the utmost care was taken to ensure a non-biased approach, where
the investigated women’s needs and concerns were gathered and analyzed in a sci-
entifically sound manner, this positionality may have affected the results. There is
always the risk that the responses of the female participants during the data intake
stage could have been affected by the male researcher - female participant dynamic.
Some women might feel uncomfortable and thereby restrict their responses when
talking about a gender-charged topic, so this must be considered when interpreting
the outcomes of this project.

This project is also not without its limitations. Firstly, the target of this project is
shared e-scooters and e-bikes, specifically those used by Voi. Therefore, the findings
of this thesis may not be generalizable to other types of micromobility vehicles, and
it should be kept in mind that Voi’s vehicles may differ from those of other micromo-
bility services in terms of aesthetic choices and device specifications. Additionally,
even though e-bike use was also targeted, it is important to note that Voi’s e-bike

2



1. Introduction

market is only a fraction of the size of its e-scooter market, so an overwhelming
majority of impressions gathered from users concerned e-scooter use.

As this master’s thesis is primarily a design-related project, the focus was on ideating
toward design-related solutions. Therefore, even though some findings may point
towards, for example, a cost or societal issue, whereby possible solutions may involve
marketing changes or social initiatives, the primary aim was to find the most viable
solutions from an interaction design perspective.

Lastly, while further iterations and evaluations of the prototype are ideal, the time-
line of the this project as a master’s thesis imposes limitations on the duration and
scope of the individual phases of the project. Furthermore, the evaluations of the
low-fidelity and high-fidelity prototypes were only conducted in Sweden, which may
have restricted the feedback to the proposed solutions to a singular demographic
group.

3
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2
Background

The aim of this thesis is to investigate and address the gender gap in micromobility
in partnership with Voi Technology AB. This chapter discusses the current state
of the gender gap and existing research into its possible reasons. It also shortly
describes Voi and their services.

2.1 State of the Gender Gap

As touched upon in the previous section, this project was necessitated by the finding
that men greatly outnumber female users when it comes to shared micromobility
services. The gender gap in micromobility has already been identified and well
documented by a number of micromobility services and independent studies, though
it is important to mention that the magnitude of this gap has been decreasing. Back
in 2018, in order to make an informed decision on how to manage e-scooter sharing
services in their city, the City of Portland in Oregon USA conducted a pilot project
to understand the safety and operational nature of e-scooters. The results of this
project revealed that men not only comprised the overwhelming majority of e-scooter
users (64%), but they also showed a higher frequency of use than women [6].

A bit later, in early 2021, Dott Mobility, which at the time operated in the United
Kingdom, Italy, and France, conducted a survey to understand users’ experiences of
their e-scooter service. Their results revealed a substantial disparity between male
and female users, whereby most users were revealed to be male with only 27% of
riders being female in France and 21% in the UK and Italy each [7]. Their survey
findings in France was echoed in a study conducted by a group of researchers from
the University of Patras and Gustave Eiffel University, who found the proportion of
female riders to be 32% [8]. Another survey by Neuron Mobility in 2023 targeting
e-scooter riders in Canada, Australia, New Zealand, and the United Kingdom found
a recurring pattern across these four markets, with the average global distribution
of riders being 59% male and 40% female [9]. However, their findings showed an
outlying market, namely the UK, where the proportion of female riders remains low
at 23%. Other studies include a survey conducted in Istanbul, Türkiye, where the
proportion of women riders within the sample was found to be 37% [10], while in
Zurich, Switzerland, women constituted 32% of e-scooter riders [11].

5



2. Background

2.1.1 Rider Behavior
A number of these studies also investigated differences in rider behavior, both in
terms of gender and between e-scooters and bikes. An observational study by Younes,
Noland, and Andrews employing traffic cameras in New Jersey, USA followed the
riding behavior of both male and female cyclists and scooter riders [12]. They found
that for helmet usage, a third of cyclists used a helmet but none of the e-scooter
riders were observed to wear one. Among cyclists, men were more likely to wear
a helmet. Men were also more likely than women to ride on the road, irrespective
of vehicle, while women riders tended to prefer the sidewalk and avoid spaces with
motor vehicles [3], [12], and were more likely to travel in a group than alone [12].
Other studies have also found that men are more likely to perform risky behaviors
while riding, such as fast riding [3], [13], [14], riding after having consumed drugs
or alcohol [15], using a smartphone while riding [15], and performing illegal traffic
maneuvers [16].

In terms of ride length with bicycles, male cyclists have generally been found to take
longer rides than women [12], [17]. While investigating this trend with e-scooter use,
Cubells et al., found that female e-scooter riders tended to take shorter trips than
men, and had a preference for shorter detours on dedicated cycling infrastructure
when riding e-scooters and e-bikes [18]. Cubells, Miralles-Guasch, and Marquet
showed that women only deviated from the shortest route when it meant reaching
calmer streets to ride on or getting onto dedicated cycling paths [18]. Men tended
to deviate from shorter paths to elude obstacles such as parked cars, even if it meant
riding on pedestrianized streets. Women were also found to be less likely to use micro-
mobility sharing services at nighttime. In a separate study, Cubells, Miralles-Guasch,
and Marquet showed that female riders in Barcelona actively avoided travelling at
night [3]. While both genders tended to travel faster at night, the speed difference
between daytime and night time was more prominent among women. A study using
GPS data from riders in Paris, France found that female riders were more likely to
make use of micromobility services in the afternoon, after which their nighttime use
of shared bikes was significantly lower than male riders’ [15]. This finding was akin
to results by Pellicer-Chenoll, Pans, Seifert, et al. in Valencia, Spain, where women
and men both tended to show similar areas of travel during the afternoon [19]. At
nighttime, however, women’s travel area was restricted to the most central areas of
the city, whereas men showed higher travel frequencies in the suburbs.

Differences in ride behavior suggest that the experiences of female and male riders are
qualitatively different, whereby an e-scooter ride may be characterized by different
safety and convenience needs as well as daily life patterns and goals. Implications of
these findings and research looking into how different attitudes and behaviors may
influence ridership are discussed in Chapter 3 of this report.

2.2 Voi Technology AB
Voi Technology AB is a Swedish micromobility company founded in 2018 that pro-
vides shared vehicle services in a wide range of European cities. With the mission of

6



2. Background

making transport in cities more sustainable, they o�er electric scooters and e-bikes
for hire using their mobile application. Their mission is rooted in the idea of a 15-
minute city, where all amenities and necessities can be reached in 15 minutes [20],
[21]. Users can approach any of their vehicles that have been parked outside and use
their mobile application to scan the QR code on the vehicle in order to unlock and
use it [22]. Usually, users are charged to unlock the vehicle and for every minute of
riding, but it is also possible to make use of Voi's subscription models, whereby a set
amount is paid to use their vehicles for as long as wanted for a given period of time.
Voi's complete area of operations includes a range of cities in Austria, Belgium, Den-
mark, Finland, France, Germany, Italy, Norway, Spain, Sweden, Switzerland, and
the United Kingdom [23]. Their primary vehicle is the e-scooter, as e-bikes have so
far only been released in a limited number of markets.

Voi currently employs their Voiager line of e-scooters and their Explorer line of e-
bikes [24]. While vehicle models are continually updated and upgraded with the goal
of enhancing customer experience, it is important to note that in terms of physical
dimensions, all vehicles are kept constant. This means that all markets, irrespective
of di�erences in the average height or weight of their inhabitants, are o�ered the
same size of vehicles.

2.3 The Current Project

Overall, the studies presented above support the existence of a prominent gender gap
in micromobility, whereby the most prevalent user demographic appears to be young,
urban dwelling, educated males without children [3], [11], [25]�[ 27]. The current
project was proposed by Voi Technology AB when they themselves discovered trends
in their data indicative of a gender gap within their own service. Despite there being
an observed intention by women to try using e-scooters [10], [28] and the narrowing of
the gap seen in the results discussed above, this trend has stagnated, which prompted
Voi to initiate their own investigation into the matter. The relevance of this project
lies in how past studies of the gender gap have investigated the reasons behind it
without the end goal of coming up with a solution using design frameworks. Despite
some survey reports concluding with recommendations [7], [9], to the best of the
authors' knowledge, these proposed solutions have remained theoretical and have
not resulted in any commercially successful implementations. This thesis project
intended to contribute to bridging the gender gap via qualitative investigation into
the gap followed by the demonstration of how the gap may be addressed with design
solutions. In this way, it is the authors' hope that the presented results function as
an inspiration and trigger for micromobility operators to design towards prioritizing
women's mobility needs.
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3
Theory

Women's reluctance to use micromobility services is related to numerous factors that
may interact with each other to form even greater barriers to women's micromobility
experience. This chapter describes these factors and how they function to hinder
women from enjoying e-scooters and e-bikes the way men might do. Additionally,
how this thesis work contributes to the �eld of design is discussed at the end of the
chapter.

3.1 Barriers to Women's Micromobility Adoption

While these obstacles can be theoretically de�ned and described as individual phe-
nomena, it is important to note that these potential barriers are dynamic and may
exist to varying degrees depending on geographical and temporal context. The ex-
tent to which a single barrier may hinder women's adoption of micromobility is
dependent on the location in which micromobility services are active, the nature of
the ride, and the time of day during which the ride takes place [28]. Even though
these barriers are divided into the proceeding subsections, they are highly intercon-
nected and, for the most part, can be traced back to societal gender norms and
stereotypes.

3.1.1 Gender Stereotypes

A prominent �nding was that women tend to feel less con�dent in tra�c situations
that involve motorized vehicles and aggressive riders [3], [29], which has long been
attributed to the simpli�ed notion that men are fast riders and women are safety
concerned. In truth, however, the underlying factors have been found to stem from
societal gender norms, whereby the theory of embodiment provides insight into the
way power dynamics on a cycle path or street are a�ected by how men utilize their
physical presence while riding [30], [31]. Popan posits that fast riding is not merely
a banal activity, but rather an embodied performance of normative masculinity,
whereby the male agent seeks to assert spatial dominance on the traversed path [32].
Such male riders' attitudes end up a�ecting the ride behavior of those around them,
as women cyclists in the presence of those exhibiting such �careless masculinity� [33]
have reported a feeling of �being in the way� [34]. This has led women to adopt
di�erent strategies to cope with the behavior of aggressive male riders. For example,
women have reported losing the drive to compete for their right to occupy bike lanes,
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instead altering their route or their ride schedules to avoid being exposed to careless
masculinity [34], [35].

As another strategy, some female cyclists have reported engaging in mirroring prac-
tices, whereby they feel pressure to raise their cycling speed to match that of the male
cyclists around them with the consequence that gender stereotypes are propagated.
The theory of performativity describes how that which is deemed as stereotypical
of a gender is not �xed, but instantiated and maintained through social actions
[31], [36]. Male riders' carelessness and the resulting elicitation and internalization
of the feeling of �being in the way� in female riders is a demonstration of these
performative processes at play. Additionally, cliched views of e-scooters as mascu-
line �boy's toys� [ 28] further exacerbate the issue by creating preconceptions of how
gender relates to ride competency. Shahin and Elias found evidence for a societal
bias against young female and elderly e-scooter riders, which is particularly relevant
because such biases can quickly develop into public attitudes, which may become
internalized and implicitly in�uence behavior [37]. They also suggest that it is these
biases that negatively impact women's impressions of e-scooters and micromobility
sharing services, which in turn diminishes their willingness to use them.

It is of course not all male riders who create unsafe riding environments, and not
all female riders are a�ected by those that do, but as long as one gender exerts
negative in�uence on the other, be it explicit or implicit, gender power dynamics
and stereotypes must still be talked about and shown consideration when searching
for user-centered solutions.

3.1.2 Risk Aversion and Harassment

Men have already been established to exhibit riskier behaviors in tra�c [14], [15]
and are more likely to ignore tra�c rules [16]. Furthermore, they are much more
likely to go on rides at night [15] and expand their rides into larger, more outlying
areas [19]. This quite openly indicates that female and male riders possess di�er-
ent safety concerns. Such concerns are not only shaped by inherent di�erences in
risk perception but by external societal factors as well, particularly the heightened
risk of facing harassment in public and gender-related safety threats women often
encounter. Past examinations into ride behavior suggested that women generally
have heightened risk perception and are more risk averse than men. The reasons
for this are varied, with Gustafson for instance attributing female risk aversion to
traditional social roles of females as providers and caretakers, whereby it is advan-
tageous for women to be more sensitive to health and safety risks [38]. This theory
also paints males as the income earners and thereby more perceptive of economic
risk compared to those of physical safety. Flynn, Slovic, and Mertz [39] and Finu-
cane, Slovic, Mertz,et al. [40] also observed a higher tendency for males to disregard
certain health hazards, primarily attributed to white males, who hold a privileged
position in society. The generalizability of this �nding was called into doubt, how-
ever, by Olofsson and Rashid, who examined risk perception as a function of social
inequality [41]. They found that the absence of risk aversion in men is not related
to one's status as a white male, what was previously known as the �white male
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e�ect�. Rather, it is a function of how gender-equal the society in question is. More
concretely, Olofsson and Rashid showed that when comparing the United States and
Sweden, the latter of which is more gender-equal, the Swedish population showed
no signi�cant di�erence between men and women in their level of risk perception
[41]. Nevertheless, while gender was not a signi�cant marker of risk perception in
a society with a higher level of gender-equality, they found that ethnicity mediated
inequality, which in turn led to higher risk perception among minorities. Thus, they
propose the societal inequality e�ect as an explainer for di�erences in risk percep-
tion among certain groups. This carries implications for the current project, where
it may be of interest to examine micromobility users' risk perception according to
their status as a minority in their country of residence.

Overall, given how social norms and roles are ever changing, these insights into
gender-based risk aversion are themselves at risk of being dated, but it is no doubt
that certain trends are still being observed. Among cyclists and e-scooter riders,
women still show heightened risk perception [37]. It has been empirically con�rmed
that male cyclists consistently report lower risk perception of cycling yet continue to
have a higher rate of bicycle crashes than female cyclists; a paradox that still holds
true [42]. Graystone, Mitra, and Hess suggest, however, that there is no signi�cant
gender di�erence in fear of tra�c collision and resulting injury, and that women's
risk perception pertains more to the risk of being verbally abused and harassed
by other cyclists and drivers, particularly males [43]. Ravensbergen, Buliung, and
Laliberté outline the fear of injury and the fear for personal safety as two types of
fear when cycling, whereby women's position in gender unequal societies instills in
them a greater fear for their personal safety [44]. Given that car drivers may already
exhibit impatience and an unwillingness to make space for those they deem to be
�out of place� on the road (i.e., cyclists, scooters), women cyclists have an increased
likelihood of being harassed or bullied, particularly by male drivers [35], [45]. Half
of the women and non-binary cyclists surveyed by Cubells, Miralles-Guasch, and
Marquet reported having experienced aggression due to their gender identity, 30%
of which resort to changing their routes to avoid such encounters. It appears that it
is such fears that may drive female micromobility users to greater risk aversion [3].

3.1.3 Nighttime Riding

This subsection is very much related to the previous one but necessitates indepen-
dence due to some di�erences in potential solutions. While fear for personal safety is
prevalent, a large obstacle facing women's desire to use micromobility is the speci�c
fear of facing harassment or verbal and/or physical abuse in the dark of night. A sur-
vey by Lime investigating women's sense of safety while cycling at night found that
50% of female cyclists in the UK fear for their safety when cycling in the dark [29].
They reported feeling uncomfortable cycling on roads that were not lit up properly.
TIER found that while 73% of female UK e-scooter riders felt comfortable using
e-scooters during the day, this number dropped to only 3% at night [28]. Similar re-
sults were seen in Berlin, with 66% and 10% respectively. Cubells, Miralles-Guasch,
and Marquet discovered a similar pattern in their comprehensive study of female
e-scooter and e-bike riders in Barcelona, where during night hours, men were much
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more likely to use e-bikes than women [18]. They theorize that this is because e-bikes
need to be docked at speci�c stations, which exposes women to increased visibility
during their walk from the e-bike dock to their �nal destination. Additionally, the
women in their study cycled faster at night, likely to compensate for their increased
visibility. Thus, the perceived or expected danger of being harassed due to high vis-
ibility alters the spatial and temporal behavior of women using micromobility [18],
[19]. Overall, such instances may correspond to what Ravensbergen, Buliung, and
Laliberté describe as patriarchal elements in society exerting pressure on women to
alter how they move and exist in urban spaces, such as streets and cycling infrastruc-
ture [31]. It is not the dark that women fear, but the vulnerability to harassment
it imposes on them. Though it may be possible to propose and implement design
solutions to increase safety and security, lasting change likely requires upheaval on
a societal level.

3.1.4 Hesitation with New Technologies

Men have been found to adopt new technologies and integrate them into their daily
lives more quickly than women [25], and women in turn prefer using technologies
that have already been on the market for several years [46]. Kotzé, Anderson, and
Summer�eld attribute this to women's higher level of risk aversion and low degree
of optimism when it comes to emerging technologies [47]. They also found that
women have higher cognitive-processing than men when it comes to making purchase
decisions for high-technology products.

3.1.5 Infrastructure

The call for better infrastructure and the extent to which it may lead to a higher
willingness to use micromobility is highly dependent on the region, which necessi-
tates localized solutions. In their study of cycling in six European countries, Prati,
Fraboni, De Angelis,et al. found that participants from Italy reported the worst rat-
ing of cycling infrastructure, which correlated with a lower rate of cyclists in Italy
[42]. This is similar to ratings in Istanbul, where tra�c congestion is very prevalent
[10]. The best ratings for quality and quantity of cycling were found among Dutch
participants, who enjoy a more bicycle-centric society and highly-developed bike
paths in the Netherlands. Overall, however, female participants were much more
likely to feel discomfort while cycling in mixed tra�c.

Even though the gender gap is much wider in areas that do not have adequate cy-
cling infrastructure [48], [49], women in areas that do may still choose to avoid them.
When given the opportunity to ride on cycling infrastructure, women using e-bikes
chose not to use it, particularly when it also allowed for motorized vehicles like e-
scooters [3]. The researchers theorized that this can be explained by a diminished
desire to compete for their presence on the road and a low tolerance for reckless,
especially male, riders. While much of women's infrastructure concerns relate to en-
suring physical safety while operating a vehicle, these concerns are tightly connected
with their heightened risk perception of verbal abuse and harassment on the street.
Graystone, Mitra, and Hess explain that, while bicycle infrastructure can do little to
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directly reduce verbal abuse faced by women cyclists, establishing spaces for riders
may gradually dissociate the cyclist identity' from that of the stereotypical white
male. They theorize that over time, encouraging the use of cycling infrastructure by
all genders may make drivers and male cyclists actively more aware of them, which
may in turn make cycling more socially normalized and expand the cyclist identity
to include all. Their hope is that this will reduce bullying of riders seen as the
outgroup. Perhaps this e�ect may carry over into the realm of e-scooters as well.

3.1.6 Travel Patterns and Needs

Some have found that women's mobility choices and lack of micromobility usage are
due to di�erences in travel patterns and resulting needs. In their study on mobility
choices in Sicily, Campisi, Skoufas, Kaltsidis,et al. suggest that men's transporta-
tion needs are more easily covered by micromobility due to simpler motivations [25].
They describe women as more often needing to accompany a child or a relative,
and therefore requiring more �exible modes of transportation that can transport
more than one person, something that is not usually possible with e-scooters and
e-bikes. In 2021, mos unpaid care work in Italy was found to be done by women,
often located outside of city centers. Campisi, Skoufas, Kaltsidis,et al. theorize that
this drives them to employ more varied modes of transport and take more complex
routes, which would not be possible with micromobility. The percentage of women
performing unpaid care varies by country, which once again highlights how use pat-
terns and micromobility barriers are a function of location. In surveys on electric
vehicle use patterns and needs, women from both the United States [50] and the
United Kingdom [5] placed high value on being able to carry cargo and children
with their vehicles. Other responses also indicated that some women may be dis-
couraged from riding e-scooters or e-bikes due to appearance concerns, particularly
how weather conditions and travel speed may adversely a�ect their groomed appear-
ance [5], [7], [25]. Conversely, some women had positive views on using e-scooters
with regards to choice of clothing as they found e-scooters more convenient for get-
ting around while wearing restrictive clothes such as dresses or skirts [12]. While
there are no results suggesting that the gender gap can be attributed to a mismatch
between micromobility vehicle measurements and women's physical characteristics,
Parnell, Merriman, and Plant underline the importance of considering di�erences
in physical composition and size between female and male bodies when considering
the ergonomic measurements of vehicles [5].

3.2 Design Output as a Means of Discovery

Though this master's thesis will follow the double diamond approach (see next chap-
ter) and is not a direct instance of research through design, the output of this project
can set the stage for further exploration via the proposed design solution, particu-
larly due to the volatile social nature of the tackled problem. For one, the prototype
that results from the ideation phase will not only be a design to optimize usability
but will also embody the insights of the discovery phase and thereby represent the
values and needs of women in the researched markets. Gaver explains that insights
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gained through designs provide more situated understandings of the researched area
than a purely analytic approach would, which may be the case in this project, par-
ticularly if the �nal design is imbued with participant input via participatory design
methods [51].

The end product of a project aims to communicate the current state of the problem
and opens the door for further exploration [51]. The resulting design would merely be
the designers' best judgment for how to tackle the issue at hand, which Gaver claims
to be fruitful for future discovery as the ambiguity of a non-�nal solution can provide
new perspectives to the problem area [51]. For instance, should the proposed design
solution go in the direction of making women feel safer during nighttime riding or
making rides more convenient via carriage space, it may facilitate new perceptions
of and interactions with micromobility by altering the problem space. It is unknown
whether these would be enough to bridge the gender gap (if it even is something to be
fully bridged), but solutions may shift the focus onto new problems that require more
attention or onto riders' needs that were previously obscured. Solving one problem
may reveal one that carries more weight by scrutinizing the extent to which existing
or found solutions can contribute to inclusivity. Overall, Gaver praises designs for
their potential to be generative and not end at being the ultimate solution, which
may hold true in a problem as complex as this, spanning from ergonomics to societal
gender dynamics [51].
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In this chapter, methods that were deemed valuable for the execution of this project
are presented. While most were used, some were left out due to redundancy or lack
of necessity.

4.1 Double Diamond

The double diamond model is a design process that outlines steps for approaching
wicked problems from a design methodology perspective. It has become a widely
adopted standard among designers, consequently being frequently taught and ap-
plied in educational settings as well [52]. The method is divided into two stages
(problem and solution), with each stage consisting of a divergent phase followed by
a convergent phase [53], shown in Figure4.1.

Figure 4.1: The Double Diamond model.

The �rst divergent phase is calleddiscover, which entails expanding upon one's
understanding of the problem in order to avoid assuming what the problem is. This
involves conducting research into attempts at solving the problem and engaging
with users to more closely understand their pain points [52]. During the subsequent
convergent phasede�ne, �ndings are analyzed and the most important aspects of
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the problem are extracted. In doing so, the wicked nature of the problem subsides,
allowing the problem to be better de�ned. The solution stage consists of another
divergent phasedevelop, in which designers are encouraged to formulate as many
solutions to their clearly de�ned problem as possible. During this phase, it is also
common practice to seek inspiration from other solutions or to involve users through
various co-design activities. The �nal convergent phase, termeddeliver, involves the
rigorous testing and re�nement of the most promising solution(s), ensuring that
the �nal artifact e�ectively addresses the original problem [52], [53]. The double
diamond was chosen as the design model for this project as it dedicates a substantial
amount of the work towards breaking down and addressing the ambiguous nature
of design-related research questions, so-called wicked problems.

4.2 Wicked Problems

Unlike other professions in which the steps required to complete a task are usually
straightforward so long as the individual possesses the required skills, designers are
often faced with more vague tasks, what Buchanan calls �wicked problems� [54].
Such tasks are described as �wicked� in nature because they lack de�nitive formula-
tion, have no clear end goal that marks their completion, and have no solutions that
can be labeled as right or wrong, only good or bad [54]. Because of this, a lot of the
e�ort that goes into creating a successful design solution is spent discovering and
expanding one's understanding of the problem space [55]. Designers often involve
users that are associated with the initial problem to better understand the underly-
ing issues from their point of view. Similarly, they may carry out extensive research
on concepts related to the problem, all in an attempt to de�ne more clearly what
the problem actually is.

4.3 Discover

This subsection introduces the methods that were utilized during thediscoverphase
of the double diamond. As previously mentioned, they focus on widening one's
understanding of the wicked problem space and help uncover aspects of the issue
that might not have been previously recognized. In doing so designers can also check
for potential biases and assumptions as they get a deeper understanding of the user's
perspective [53].

4.3.1 Literature Review

A literature review is a long-established method of scanning previous research and
extracting data from existing �ndings [56]. Literature reviews provide an overview
of both past research on the current topic as well as other potentially interconnected
areas of research. Past studies may highlight the use and viability of di�erent meth-
ods, which may be applicable to current research as well. Calls for future work and
points for consideration are also important to take into account when planning the
execution of a new project.
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4.3.2 Interviews

Interviews are a qualitative method for understanding and extracting user's subjec-
tive thoughts and needs on a topic. Hanington and Martin describe the method
as fundamental when researching attitudes and opinions as it helps designers bet-
ter understand the pain points and thought patterns of who they are designing
for [57]. Interviews also allow designers to observe for signs of emotion and body
language that would otherwise be hard to capture when analyzing survey or other
quantitative data. Users are also given the opportunity to �speak in their own voice
and express their own thoughts and feelings� [58], providing designers with a more
accurate understanding of their pain points.

There are three primary types of interviews: unstructured, structured and semi-
structured interviews [59]. The extent to which a type of interview is appropriate
depends on the research context as they dictate the amount of control the interviewer
holds over the dialog [60]. Unstructured interviews usually come o� as informal
and may be more comfortable for the interviewee as they have no predetermined
structure (other than an initial plan) and allow both parties to steer the �ow of
the dialog in their desired direction. Naturally, it is still up to the researcher to
try and guide the sessions somewhat, so that topics of interest are covered within
the time constraints of the interview [57]. Structured interviews allow signi�cantly
less room for tangents as they rely on predetermined questions. This gives them a
more formal tone, running the risk of making interviewees less comfortable, but in
return standardizing the interviews for more structured data acquisition and analysis.
They are also well-suited for shorter interviews as they tend to be quicker than the
less structured alternatives [60]. Finally, semi-structured interviews act as a middle
ground between the two, as they usually begin with an initial set of questions but
also allow space for the interviewee to elaborate on their thoughts and potentially
explore new points. Semi-structured interviews allow conversations to be dynamic,
so long as the topic remains somewhat relevant to the problem space. Because of
this, they are commonly used when the researcher has an initial understanding of a
problem space but requires more elaboration [59].

4.4 De�ne

This chapter presents the methods used to interpret the data collected during the
discoverphase. Thede�ne phase involves the identi�cation of the underlying issues
that create the problem, from which actionable steps can be taken towards a solution
[53]. When de�ning the problem it is important that designers attempt to do so
from the perspective of the user rather than their own or that of a company. This
prevents extraneous factors like corporate earnings or personal preferences from
in�uencing the problem de�nition, to ensure it resembles the actual problem as
closely as possible [61].
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4.4.1 Personas & Storyboards

When designing for the purpose of accommodating or pleasing users, it is important
that one takes into account how demographic factors, lifestyle choices, motivations,
interests, and pain points in�uence the way in which they may perceive and interact
with potential artifacts. Therefore, it has become common practice to construct
descriptive models of the targeted users' characteristics, known as personas [62].
This is done with the purpose of helping designers make informed decisions during
the ideation phase. Relatedly, storyboarding is a storytelling method which involves
the creation of a narrative describing the user or problem context the user may �nd
themselves in [63]. This method further serves to de�ne users' life context and helps
build a better understanding of the target user group's preferences, ensuring that
the artifact remains something the user would like to interact with throughout all
its iterations.

4.4.2 Thematic Analysis & A�nity Diagramming

Thematic analysis is one of the most frequently utilized methods by designers during
the de�ne phase [64]. It is used as a means to identify and describe both explicit
and implicit ideas found within qualitative (mostly interview) data and gather these
descriptions under �themes�. These may be achieved by, for example, coding utter-
ances in interview transcriptions according to their content and organizing coded
data together into themes. Guest, MacQueen, and Namey describe how the method
excels in identifying hints of intent found within written data, making the method
suitable for qualitative data sets regardless of their size [64].

A�nity diagramming involves writing points of qualitative data down on sticky notes
to be moved around on a surface. Sticky notes are clustered together according to
content, thereby revealing patterns and forming theme clusters [64]. The method
is highly e�ective for organizing large amounts of data into more easily understand-
able chunks, making it a useful tool for analyzing long lists of qualitative data [65].
A�nity diagramming is also a useful tool in ideation, for transforming ideas, as well
as for decision-making cooperative work processes [65].

4.5 Develop

This chapter introduces the various ideation methods utilized as part of thedevelop
phase of the project. These methods were used with the goal of of generating a
large amount of ideas without immediate judgment, so as not to hinder the authors'
creative output [66].

4.5.1 Iterative Design Process

Given the nature of wicked design problems, it is not always apparent when a solu-
tion should be considered �nished. Therefore, designers exercise continuous iteration
throughout all phases of the design process in order to adapt to changes within the
problem space [67]. Introducing iteration into each phase also avoids inadvertently
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trying to create the perfect solution in the �rst attempt, instead encouraging design-
ers to quickly produce a solution and test it with relevant users, giving them the
opportunity to explore concepts, debug, and re�ne designs [68].

4.5.2 Sketching

Sketching enables designers to e�ectively communicate their ideas and concepts to
their peers in a way that circumvents the potential for personal biases or misin-
terpretations [69]. It is a versatile tool in that the level of intricacy of the sketch
communicates not only the clarity, but also hints towards an idea's completeness.
As a designer it is important to acknowledge this characteristic and utilize it accord-
ingly so as not to deter others from improving upon the idea if the goal is further
ideation.

In the �eld of interaction design the method can be used across all stages of the
design process to gather early feedback, providing opportunity to adjust the idea or
design should it not resonate with users. The simplicity and cost e�ective nature of
the method also allows it to be used for rapidly iterating upon ideas [70].

4.5.3 Crazy 8's

Crazy 8's is an ideation method created by Google, as part of their Design Sprint
Kit [ 71]. It involves dividing a paper into eight parts, setting an eight minute timer,
and trying to �ll the rectangles with as many ideas as possible until time runs out.
The intention is to create quick �edgling ideas that can be expanded upon later,
rather than trying to come up with fully-�edged concepts within the set amount of
time.

4.5.4 Brainstorming

Sharp, Preece, and Rogers describe brainstorming as a universal technique for the
generation of ideas [60]. However, it can also be utilized to re�ne or add onto
existing ideas. The method is typically executed in a group setting, bene�ting
from an unrestricted and non-judgmental environment, as emphasis is placed on
the quantity of produced ideas rather than their quality. As the primary goal is
�creativity itself� [ 72], participants are also encouraged to improve or add onto other
members' ideas. Execution of the method involves simply verbalizing what comes
to mind. However, members should be made aware of the topic or problem, what
the goal is, and why it is important before starting to ensure the produced ideas are
somewhat related. Overall, the method has garnered high praise for its simplicity,
e�ciency, and wide applicability [ 72].

4.5.5 Brainwriting & Braindrawing

Brainwriting exists as an alternative to brainstorming that prompts the designer
to quickly document their ideas on paper instead of presenting them verbally [72].
Similar to brainstorming, the method is ideal for coming up with new solutions

19



4. Methods

in a short window of time and is often used as it requires minimal set-up and
cost. While it is not explicitly better than brainstorming, it is bene�cial for groups
that require silent focus to be creative. It also forces the practitioner to be more
creative as ideas cannot be constantly gained from other members. The method
is carried out by having a group of practitioners write down their ideas on paper
during a set period of time. Papers are rotated across the table, giving members
the opportunity to expand upon the previous writer's idea. This is done until the
original paper returns, whereafter members discuss and note down the results [72].
In instances where participants feel more comfortable communicating their ideas
through illustrations rather than writing they can utilize a variation of the method
called brain drawing. It is carried out exactly the same as brain writing with the
only discernible di�erence being that participants draw out their ideas rather than
write them down [59]. In this project, brainwriting was utilized as an addition to
Crazy 8's.

4.5.6 Focus Group

A focus group involves conducting a group interview with a sample of participants
with a shared characteristic [73]. They have not been selected as representatives of
a speci�c population, but rather on the basis that they are in some way a�ected
by the problem being addressed by the researcher. The bene�t of focus groups is
that the group dynamic that emerges from social interactions between participants
produces data that is richer and more in-depth than what would be acquired from
a one-to-one interview [73]. This is because the group interview setting may allow
con�icting ideas to emerge, highlighting di�erences in perspectives and ideas between
the participants.

4.5.7 Co-Design

Co-design, also known as collaborative design, is about introducing collective cre-
ativity into the design process by collaborating with two or more users/customers
[74], [75]. It is used to draw the collective experience and creativity of participants
into the design process in order to end up with a result that more precisely solves or
mitigates the original problem. The method aims to facilitate a more profound com-
prehension of the target demographic, enabling the designer to navigate the problem
space with greater precision. Consequently, features can be prioritized based on their
potential to enhance user satisfaction [75].

4.5.8 Design Workshop

Workshops are an umbrella method in participatory design in which designers facil-
itate one or more co-design methods to collaborate with participants [57]. They are
viewed as a way of introducing a fun element into the design process by providing
relevant stakeholders with an opportunity to help tackle the problem themselves.
While they are usually resource-heavy to run, the scope and duration of a workshop
can vary from only conducting one exercise to going through a short version of the
entire design process, also known as a design sprint [76]. Design workshops also
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work as a tool for designers to introduce relevant stakeholders (without previous
design experience) to the design process and its bene�ts, which can contribute to a
better understanding between the two parties [57]. As the project was conducted
in collaboration with Voi, planning a design workshop was a valuable way to give
stakeholders a glimpse into the research and design process.

4.5.9 Prototyping

Hanington and Martin describe prototyping as a process in which ideas are tested
through the creation of artifacts of varying resolutions [57]. The prototypes act as
tangible representations of the research and ideation processes, and allow users to
test out and evaluate the designers' solutions. In doing so, designers can get an idea
of users' habits and behaviors surrounding the artifact as they get to try out a �real
product� rather than merely attempting to guess what it would be like to use it [77].

A prototype's �completeness� or closeness to representing a �nal product is what
determines its �delity, whereby a prototype is usually classi�ed as either a low or
high-�delity prototype [ 78]. Low-�delity prototypes are not fully functional and
are instead used as a medium for communication as they materialize a concept or
interface layout. This makes them useful early on in the design process for helping
guide the project. Moreover, the lack of required functionality allows designers to
create them with minimal e�ort using rudimentary materials such as paper [57]. The
demonstration of such a prototype has been shown to encourage users to propose
more comprehensive ideas, as its unpolished nature suggests that there is more room
for alteration [79]. High-�delity prototypes are more re�ned, allowing for the testing
of more nuanced details and asking users to compare them to similar products [78].
They also present users with the opportunity to comment on more peripheral aspects
such as the aesthetics of the artifact or the nature of its interactivity [57].

4.5.10 Concept Testing

Concept testing is distinguished from usability testing in that it does not test an
existing artifact. Instead, it is used to gauge a user's reaction and perception of a
product idea before it is created [80]. It can therefore be used to determine whether
the idea resonates with the targeted audience as well as if the initial idea needs more
work [81]. Ultimately, this makes it a useful tool for deciding whether the current
design idea needs pivoting.

4.6 Deliver

The section presents the methods used when evaluating the high �delity prototype.
The artifact may then either be iterated upon further based on the results, possibly
resulting in another test [53], or the results of the evaluation may be noted down
and reported as considerations for future work.
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4.6.1 Think Aloud

Think aloud is a simple method that encourages the participant to verbalize their
thoughts while they are trying to complete an assigned task [82]. Through its
use, designers and researchers are able to achieve a more nuanced understanding
of any concerns or questions that emerge during the process of testing. This is
highly valuable as it allows designers to see whether these concerns result from the
experience having been poorly designed. Participants are also asked to describe
how they feel while the test is being conducted, providing further insight into their
mental state and potentially indicating the parts of the experience that may require
further iteration or rethinking [ 57].

4.6.2 Usability Testing

Usability tests involve the observation of one or more participants as they perform
speci�c tasks involving a relevant artifact in a predetermined test environment [83].
The tasks usually represent end-user goals, requiring the participant to go through
the entire experience. Participants can thereby highlight problems within the design,
which indicates to the designer the part of the experience that prevents the user from
achieving their goal [57]. To avoid false positives it is then imperative that the tasks
themselves remain clear and concise, so as to avoid users struggling due to being
ill-informed or having been given bad task instructions.

4.7 Software Tools

4.7.1 Figma

Figma is a software enabling collaboration on user interface designs, wireframes and
prototypes. Over the years it has become an industry standard for designers, devel-
opers, and product managers to easily create and present ideas, and realize them
as more complex designs [84]. The tool also o�ers versatility through a developer
mode, presentation mode, and a whiteboard mode, making it a useful software in
all stages of a project. Figma also includes a collaborative tool geared speci�cally
towards brainstorming and diagramming, called FigJam [85]. Users can use basic
shapes and drawing tools to create user �ows and engage in quick brainstorming.
The built-in timer tool makes it well-suited for timed methods, such as Crazy 8's.

4.7.2 Condens

Condens is an online data storage and analysis platform. Researchers can collabo-
ratively transform and analyze raw qualitative data from various di�erent sources
(e.g., interview transcripts or customer feedback) and work on them as a team in
real-time [86]. Researchers can precisely code transcript data and use the platform's
built-in visualization tools to create charts and graphs. Condens also allows to cre-
ate diagrams and mindmaps to show connections between data points and cluster
data to derive new insights.
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Process and Execution

In this chapter, the execution of the project using the methods outlined in the
previous chapter is described. This process follows the four stages of the double-
diamond model: (1)discover, (2) de�ne, (3) develop, and (4) deliver. The discover
and de�ne sections describe the planning, execution, and analysis of qualitative
interviews contributing to the answer of the primary research question. Thedevelop
and deliver sections describe the development of the design solution prototype based
on the �ndings from the previous phases, aiming to answer the sub-question. As
such, this chapter only discusses the execution of these processes, while detailed
results of the interviews and the �nal prototype are presented in the next chapter.

5.1 Discover: Background and User Research

This phase of the project was characterized by the goal of becoming familiar with
the problem space as well as setting the direction and scope of the project.

5.1.1 Voi Annual Global Survey

The project began with a review of Voi's internal user data, including the results
of their annual global user survey sent out to all of their users. Voi only collects
gender data in a single market, namely the United Kingdom, due to legal require-
ments for identity veri�cation using a valid driver's license, so the majority of their
gender-based data comes from users indicating their gender when responding to the
global survey. The results of the global survey over the years do well to illustrate
the development and current state of the gender gap (Figure5.1), but a great short-
coming is in its inability to provide clues as to why non-respondent non-users may
not be riding Voi. Nevertheless, this lack of relevant survey questions highlighted
the need for more qualitative data from non-users, something that Voi has so far not
looked into. It was therefore decided that a qualitative approach with interviews
targeting non-users of micromobility would be well-suited to understand the extent
to which Voi is failing to meet women's mobility needs, as well as other factors that
are invisible in the survey data.
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Figure 5.1: Gender distribution of Voi users from 2019 to 2024, as reported in the
Voi Annual Global Survey.

5.1.2 Competitor Surveys

To get an broader overview of the micromobility market, available reports on female-
focused surveys by competitor micromobility companies were also reviewed. These
included data from a joint survey by Dott and Steer [7], Lime Micromobility [ 29],
and TIER Mobility [ 28] (note that these were conducted before TIER merged with
Dott). These surveys focused on the gender gap to varying degrees, with Dott-Steer
and TIER having actively interviewed non-users, but Lime focusing only on cyclists.
Overall, all three provided insights on female rider behavior and preferences. The
results of these surveys were among the background and theory discussed in the
previous Chapters2 and 3.

5.1.3 Literature Review

Following the review of Voi and competitor data, an in-depth review of literature
was conducted with the objective of �nding existing research on the gender gap as
well as results related to gender di�erences in other areas of mobility. The goal
of this review was to �nd behavioral or social theories that might be connected to
the gender gap, and may thereby form a starting point for constructing interview
questions. The search was done on Google Scholar, using keywords such as �gender
gap micro mobility�, �gender di�erences e-scooter�, and �gender di�erences cycling�.
In order to go beyond the topic of travel, the review also included behavioral research,
such as �risk aversion�, �new technology adoption�, and �technology stereotypes�
in connection with the keyword �gender�. The results of this literature review were
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already presented and discussed previously in Chapter3. Their role in this chapter is
highlighted in the next section, where they contributed to constructing the interview
questions.

5.1.4 Interviews

The �ndings of the literature review and the competitor surveys culminated in eight
points of interest that may in�uence a person's willingness to engage with and use
micromobility vehicles. These were (1) physical safety concerns, (2) the in�uence
of gender stereotypes, (3) infrastructure needs, (4) vehicle design, (5) tendency to-
wards adopting new technologies, (6) gender-speci�c needs during travel, (7) per-
sonal travel patterns, and (8) a�ordability concerns. Using these themes, a semi-
structured interview was constructed. Questions were framed openly so as to allow
for introspection and unbiased responses from participants, but more detailed sub-
questions were formulated in order to guide the discussion if necessary. The main
goal of the interview was to gather participants' impressions and opinions on micro
mobility and how these related to their willingness to ride e-scooters and e-bikes.
For the �nal version of the interview, see AppendixA.

5.1.4.1 Participants

The interview target was women, with no speci�c �ltering by age, education level, or
cultural background. The only requirement for participation was for the respondent
to be residing in an area where micromobility services operate, i.e., for them to be
exposed to vehicles in the wild and thereby have the option to ride them in daily
life. As Voi operates in various markets in both Southern and Northern Europe,
the aim was to cover their operational area by �nding participants from these two
regions. Though the gender gap exists in all markets, a further aim of the interview
was to see whether geographical location would be re�ected in the participants'
responses. Sweden, the United Kingdom, and Spain were determined as target
markets. Furthermore, in order to more accurately compare users and non-users, it
was decided that active users would also be interviewed with the same questions so
as to supplement the limited �ndings from the global survey. This would allow for
more accurate comparisons between user and non-user women. Participants were
acquired via various means, with users contacted through Voi's mailing service and
non-users through acquaintance networks. In total, 13 women took part in the
interviews. Nine were from Sweden, two from the United Kingdom, and two from
Spain, due to response rate and availability reasons.

5.1.4.2 Process

The interviews took place online over Google Meet, where they were recorded and
transcribed for further analysis. They lasted between 20 to 40 minutes each, de-
pending on how much a given participant had to share. Participants were given the
option to choose between a gift card with location-dependent value and Voi credits
to be used for free rides. Every participant, regardless of user or not, opted for the
gift card. The interviews were all conducted in English.
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5.2 De�ne: Outlining Problem Spaces

The interviews were analyzed with a mixed methods approach combining the data
coding part in thematic analysis with the clustering and forming of themes in a�nity
diagramming. Afterwards, personas were created to inspire the ideation stage later
on. The results of these interviews and their implications contribute to answering
the primary research question of this project.

5.2.1 Thematic Coding: Creating Interview Highlights

For qualitative analysis, interview transcriptions were uploaded to the data anal-
ysis platform Condens. In Condens, relevant utterances relating to the questions
as well as valuable responses deviating from the questions were coded with custom
tags. These tags re�ected their contents, such as �reasons to ride�, �outlook on mi-
cromobility�, �ride deterrents�, etc. Tagged utterances were collected as highlights,
which could then be viewed and further analyzed by grouping highlights from across
interviews on Condens.

5.2.2 A�nity Diagramming: Clustering Interview Highlights

The �nal versions of the coded highlights were then transferred to FigJam, onto vir-
tual sticky notes, where they could be visually moved around and clustered. High-
lights were initially color-coded and grouped together based on their Condens tag
labels to form an initial set of themes (Figure5.2). This served to provide an
overview of the frequency of tag types and a rough idea of how big each theme was.

Afterwards, the highlights were visually clustered according to the precise content
of the utterances, thereby re-organizing the previous groupings into a new set of
themes with sub-themes (Figure5.3). The emerging themes were (1) �rst ride de-
terrents, (2) physical aspects of vehicles, (3) gender, (4) pricing, (5) infrastructure,
(6) time of day, (7) mid-ride and speed-related safety, (8) negative impressions, (9)
reasons to ride, and (10) other reasons not to ride. Themes had varying numbers
of sub-themes, such as �too much e�ort setting up the app� within the�rst ride
deterrents theme or �bumpy roads are unpleasant� within theinfrastructure theme.
The sub-themes hinting at issues and concerns that hinder non-users from using mi-
cromobility thereby constituted potential problem spaces associated with the gender
gap.

In order to narrow down the scope and decide on the problem space of focus for
subsequent ideation, these established problem spaces were mapped onto a matrix
where the X-axis indicated perceived solvability (given the scope and resources of
the thesis project) and the Y-axis represented whether the issue could be addressed
via interaction design tools and methods (based on quick brainstorming during the
mapping process). This matrix can be viewed in Figure5.4. An example is how
�price is too high� is deemed solvable but via a more marketing or �nancial path
rather than interaction design. The perception that �men take more risks, women
are more conscious of safety� with regards to riding e-scooters is deemed unsolvable
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(i.e., not feasible to change) altogether due to it being rooted in societal perceptions
of men as daring and the general �nding that women are more risk averse.

Figure 5.2: Initial themes resulting from thematic coding in Condens, imported onto
sticky notes in FigJam.

�Too much e�ort setting up the app� and �the �rst ride is scary and unfamiliar� were
the two problem spaces deemed most solvable via interaction design methods, and
they were selected to be ideated on in the next stage. For convenience, these problem
spaces will be referred to as �app set-up� and ��rst ride� from now on. App set-upis
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characterized by the inconvenience of having to select a service, download the app,
set up an account, and enter one's payment details before being able to use a vehicle.
First ride represents non-users' comments on how the idea of riding a micromobility
vehicle for the �rst time is scary and intimidating, and long-time users' remarks
that they only took the plunge because there was another person persuading them
to ride. Non-users spoke of a lack of con�dence and trust in themselves. A large
part of this problem space involves comments on the unfamiliarity of e-scooters and
e-bikes, and the resulting ambiguity of how to use them and how well one can use
them.

Figure 5.3: New theme clusters with sub-themes after a�nity diagramming in Fig-
Jam.
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Figure 5.4: Matrix of perceived solvability and the extent to which the solution
could be achieved with interaction design methods.

As the results of the interviews form the basis of the answer to the primary research
question, the details of the resulting themes and related �ndings are presented and
discussed in further detail in Chapters6 (Results) and7 (Discussion) of this report.
See the Figma �le linked in AppendixB.2 as well as the list in AppendixB.3 for
an overview of all the themes and sub-themes. Figures5.2, 5.3, and 5.4 can be
found here in greater detail, where the highlights that formed the themes are all
individually legible.

5.2.3 Personas

In order to further de�ne the context in which potential female micromobility users
might be hindered from riding, two personas and two storyboards with corresponding
scenarios were created using the data gathered from the interviews. These personas
are based on theapp set-upand �rst ride problem spaces and are amalgamations of
the di�erent comments that were made on these topics.
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Persona: Malin

Malin is 25 years old and has been living in the busiest part of the city center for
as long as she can remember. She has therefore always relied on the subway as a
means of transportation whenever she wants to meet up with friends. Unfortunately,
recent construction in the city center has made the subway unreliable, forcing her
to seek alternatives. She has never ridden an e-scooter before, neither has she really
had experience with bicycles, but she has been curious about those vehicles she has
been seeing on social media recently.

Storyboard: Malin

Figure 5.5: Malin's storyboard illustrating the sub-theme�rst ride is scary and
unfamiliar .

Persona: Zoe

Zoe is 41 years old and lives a hectic life trying to juggle two children and a demand-
ing workplace. She is constantly under time pressure and reliant on the subway
being on time, but is getting increasingly frustrated with how construction work in
the city center keeps causing timetable delays. Because of this, she is often in need
of a quick transport option. She sees Voi scooters parked around the city all the
time, and has heard from friends that they are quite convenient to use.
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