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Abstract
Walkability has been studied extensively and lately, the interest towards it as a research
topic has even increased. However, the user experience of walking and the subjective
perceptions of pedestrians have been left for less attention. By involving the actual end
users of the walking environment and capturing their local knowledge, this study has
researched how walkability can be evaluated based on pedestrian experience.
This research was conducted as a case study of the Otaniemi campus (Espoo, Finland)
following the softGIS methodology in order to gain exploratory understanding of the
phenomenon of walkability based on pedestrian experience. A model of affordances in
utility walking was theoretically constructed and later used as the basis for the
walkability evaluation criterion to be filled by the actual pedestrians of the area. The
data was collected with an online questionnaire and analyzed by using several methods.
According to the results, the case area Otaniemi is generally a very walkable
environment based on pedestrian experience and the whole area is widely utilized for
utility walking purposes. According to the analysis, the pedestrian's habit strength in
utility walking is not a significant predictor of how the walking environment is
evaluated.
The research process has thus revealed that in evaluating walkability based on
pedestrian experience, there are both subjective and more objective factors that
influence the utility walking experience. The walking environment offers the pedestrian
affordances to be perceived and actualized through five main categories: safety,
functional characteristics, aesthetics, comfort and convenience, and social
characteristics. In a holistic evaluation of walkability based on pedestrian experience, all
these categories should be taken into account. The research has also demonstrated that
the personal history of the pedestrians in the sense of habit strength in utility walking
does not have to be especially considered in evaluating walkability.
Keywords walkability, utility walking, pedestrian experience, user-centered planning
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Tiivistelmä
Käveltävyyttä on tutkittu laajasti ja kiinnostus sen tutkimiseen kasvaa edelleen.
Kävelemisen nk. käyttäjäkokemus ja jalankulkijoiden subjektiiviset kokemukset kävelyympäristöstä on kuitenkin jätetty alan tutkimuksessa vähemmälle huomiolle. Tämän
tutkimuksen tavoitteena on korostaa kävely-ympäristön loppukäyttäjien hiljaisen tiedon
merkitystä ympäristön arvioinnissa: tutkimuksen keskiössä se, miten käveltävyyttä
voidaan arvioida kävijäkokemukseen perustuen.
Tämä tutkimus toteutettiin tapaustutkimuksena, jonka kohteena oli Otaniemen kampus
Espoossa. Tutkimus noudatti pehmoGIS-metodologiaa tavoitteessaan ymmärtää
paremmin käveltävyyden arvioimista kävelijäkokemuksen mukaan. Tutkimuksen
teoriaosassa määriteltiin malli kävely-ympäristön tarjoumista ja tätä mallia käytettiin
myöhemmin pohjana käyttäjälähtöisessä käveltävyyden arvioimisessa kohdealueella.
Data kerättiin nettipohjaisen kyselyn avulla ja analysoitiin useita eri metodeja käyttäen.
Tulosten mukaan Otaniemi on yleisesti ottaen hyvin käveltävä ympäristö hyötykävelyn
kontekstissa ja jalankulkijat näyttävät hyödyntävän aluetta laajasti hyötykävelyyn.
Kävelytottumuksen voimakkuus ei näytä vaikuttavan siihen, miten kävely-ympäristöä
arvioidaan.
Tämän tutkimuksen tutkimusprosessi ja tulokset osoittavat, että kävelijäkokemukseen
perustuvaan käveltävyyden arviointiin vaikuttavat sekä objektiiviset että subjektiiviset
tekijät. Kävely-ympäristö tarjoaa kävelijälle havaittaviksi ja toteutettaviksi
toimintamahdollisuuksia viidessä kategoriassa, jotka ovat turvallisuus, toiminnallisuus,
esteettisyys, kätevyys ja mukavuus sekä sosiaalisuus. Kävelijäkokemukseen perustuvan
käveltävyyden arvioimisessa tulisi ottaa huomioon kaikki nämä kategoriat. Tämä
tutkimus on myös osoittanut, että jalankulkijan henkilökohtainen historia
(hyötykävelytottumusten voimakkuus) voidaan jättää tällaisen käveltävyyden
arvioimisen ulkopuolelle.
Avainsanat käveltävyys, hyötykävely, kävelijäkokemus, käyttäjälähtöinen suunnittelu
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personally.
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"There is so much more to walking than walking!"
– Jan Gehl
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1 Introduction
This introductory chapter of this thesis presents the motivation of the study and provides an
outline for the research. A brief summary of the conceptual framework behind the
theoretical reasoning of this research is also introduced together with some main
limitations included in the scope of the study. A description of the structure of the thesis is
provided at the end of this chapter.

1.1 Background
Walking is a highly beneficial mode of transportation not only because of its health
promoting effects on people, but also because of its low negative impact on the
environment. As the interest is constantly increasing, walkability has been studied by
numerous scholars in various fields of research, and there is a vast amount of different
instruments and tools to measure and assess the walkability-supporting environmental
features. However, many of the studies focus especially on the physical characteristics of
walkable environments such as distances, traffic volumes and numbers of crossings,
leaving the user experience and subjective pedestrian perceptions as a whole for less
attention.
Nevertheless, the positive individual and societal effects of non-motorized travel modes
cannot fully be seen unless they are consistently put into practice. Physical designs and
infrastructure play obviously a great role in encouraging people to walk more, but the
initiative of increasing everyday walking over motorized modes of transportation may
legitimately arise from the daily experiences of the potential pedestrians themselves. Thus,
for truly harnessing the benefits of utility walking, it has to be examined holistically: both
by the physical elements of the environment and by the usability experiences of
pedestrians.
Focusing on the end-users of the built environment and how they perceive and shape the
environment is vital for creating better spaces – and not just from the point of view of
walkability. The importance of the users of a space as a valuable source of information has
already been acknowledged in the field of urban planning. However, it seems that many
methods for realizing public participation in the planning process can be somewhat
formalistic, rigid or superficial due to legislation or simply because of the lack of
resources. A better integration of user-centered approaches has a great potential to reveal
important tacit knowledge and other valuable perspectives by the actual end-users of the
built environment. Following such a path, it is possible to reach more livable and
sustainable spaces – for people who actually interact with the area at hand in their everyday
lives.

1.2 Purpose of the study
One way to realize user-centered design methods is to take a closer look at the users’
experiences. As pointed out earlier, there remains a research gap in the context of
evaluating walkability based on pedestrian experience itself. This thesis work aims to
contribute to the field by digging into the relationship of the pedestrians and their walking
environment. The focus is on how people experience their environment when traveling by
1

foot: what it offers them and how the pedestrian's personal history in utility walking
influences the feeling he or she has of the surroundings.
In the scope of one Master’s thesis, it is not feasible to construct an all-inclusive theory of
the user experience in the context of walkability. Nevertheless, by conducting the research
as a case study of the Otaniemi Campus area in Espoo (Finland), it is possible to deepen
the understanding of the pedestrian experience in utility walking and the personal history
of him or her that might influence such experiences. By concentrating on one specific case
area, certain potential influencing factors remain constant in the research setting, which
allows the researcher to focus on certain variables. Moreover, Otaniemi is currently going
through changes that will affect the mobility in the campus: for example, the new metro
line and structural changes in Aalto University will shape both the physical environment
and the personal mobility habits of the people in the area. This makes Otaniemi a
particularly interesting case for this type of research.
All in all, the aim of this research is to examine and describe walkability according to
pedestrian experience and evaluated by the pedestrians themselves. The broad research
problem is set as “How walkability can be evaluated based on pedestrian experience?"
For a thorough examination of this problem, it is further divided into three research
questions which are presented as follows.
Q1. How does utility walking take place in Otaniemi?
Q2. How walkable is Otaniemi based on pedestrian experience?
Q3. How does the habit strength of utility walking influence the
pedestrian experience?

1.3 Conceptual framework
The focus of this thesis work revolves around three main objects of interest: the
environment, the human, and the relationship between these two. Answering to the first
research question (Q1) provides information about the environment: where people walk
daily on the campus and for what purpose. The second question (Q2) reveals how the
pedestrians in the area feel about their walking environment; it is all about what affects
their experience of walkability and on what level. Finally, the third research question (Q3)
concentrates on the human side of the relationship: investigating this question gives
answers about how the personal history of a pedestrian might change the way the walking
environment is experienced in the context of utility walking. Figure 1.1 concludes how the
research questions situate to the theories used in this study and how they connect to each
other.

2

Figure 1.1 Conceptual framework: HE relationship in utility walking

The main theories framing this research are the schemes of walkability, affordances and
habits. Walkability sets the context for the research while the theory of affordances is
utilized to describe and structure the relationship between the human and the environment,
that is the pedestrian and the walking environment. The concept of habit is used to get
through into the personal history of the pedestrian: how strong, automated and
characterizing tendency he or she has for utility walking.
The main concepts of this research design are briefly introduced here. More thorough
descriptions and theories behind these concepts as well as the way they come together in
this thesis are presented in Chapter 2.
Affordance. Affordances are what the environment offers and provides to
an agent (Gibson, 1979: 127). An affordance can be seen as the
relationship between an actor and the environment through which the
actor is afforded action possibilities to be perceived and actualized in the
environment. For the perceiver, affordances can be either negative or
positive. In this research, affordances are examined in the context of
walkability: they are used describe and understand the relationship
between a pedestrian and his or her utility walking environment.
Habit. The concept of habit is used in this research to include the
personal history of a pedestrian into the human-environment relationship
of utility walking. Habitual behaviors are usually characterized by goaldirected automaticy that are triggered by a stimulus (Aarts et al., 1997a).
In addition to a goal-specific habit, a general habit can be identified: such
habits are performed routinely and often are part of the actor's identity.
3

General habits can be analyzed according to habit strength. (Aarts et al.,
1997b; Verplanken & Orbell, 2003).
Pedestrian experience. Pedestrian experience is interpreted here as the
user experience of the utility walking environment. From a standardized
point of view, user experience is defined as "a person's perceptions and
responses that result from the use and/or anticipated use of a product,
system or service" (ISO 9241-210). Hence, pedestrian experience is
formed based on the perceptions a human has about his or her walking
environment: such experience is shaped by environmental qualities,
offerings and other users of the system.
User expertise. User expertise is a specific type of expertise derived from
users of a product or a service – or in the case of spatial planning, the
environment. Generally, expertise refers to particular extensive skills and
knowledge of a person about a subject (Sauer et al., 2010). In spatial
planning, user expertise can be seen to constitute of the first-hand
information a person has obtained through his or her experiences in an
environment and the local knowledge these people have of the place and
the area.
Utility walking. Utility walking is walking for a specific purpose (Sinnett
et al., 2012) and thus, it is often contrasted to leisure walking. Purposes
for utility walking often arise from everyday needs and destinations: for
example travels by foot to work, school, services or amenities are utility
walking.
Walkability. Generally, walkability describes to what extent walking is
supported in an environment or a place. Walkability can also be seen as
the degree to which an environment allows walking (Glanz et al., 2012).
Moreover, walkability is a concept that enables measuring whether the
urban planning and design encourages and or inhibits walking to take
place; it describes how much the environment attracts people to choose
walking over other means of transportation.

1.4 Limitations of the research scope
As mentioned earlier, this research is specifically about utility walking. This means that
any results presented and discussed in this thesis work are not directly applicable to other
types of walking such as recreational walking. Walking as a travel mode and walking for
leisure do resemble each other greatly and hence, the experiences humans have when
realizing these actions have most likely points of resemblance as well. However, the any
such conclusions cannot be drawn based on this research.
This thesis work is conducted as a case study and such methodology limits the
generalization of the results. Every urban area is distinct and so are the everyday end-users
of these environments. Especially, as the case area in this research is a university campus
and thus naturally differs from more dense or other way more usual cityscapes. Even if the
4

evaluation done in this study provides a comprehensive frame for investigating the
pedestrian experience in utility walking, it might have to be refined for other cases.
It is also adequate to note that a walkable environment does not automatically equate to a
good living environment. Focusing on supporting walkability is desirable, but it should not
overshadow other important elements in planning and designing livable spaces.

1.5 Structure of the thesis
This thesis consists of seven chapters. After this introductory section, Chapter 2 provides
an overview of the theories and literature used in constructing the research design: it
reasons and motivates the context and the need for this type of research. Accordingly,
Chapter 2 presents relevant literature and ideas of walkability, the theory of affordances
and habits, and demonstrates how these theories build up the theoretical framework of this
research.
Chapter 3 connects the theoretical background to the objectives of this research. The
chapter identifies ways walkability has been classified in the literature and shows how this
earlier work can be utilized in determining theoretically affordances in walkability.
Chapter 3 also provides a theoretical model of affordances in walkability and the reasoning
behind the construction of such a model.
Continuing from there, Chapter 4 presents the methodology guiding this thesis work and
the research methods that have been used to conduct the empirical part of the study. It
describes the reasons behind the selected research process and the way data has been
collected and analyzed.
Chapters 5 and 6 present the results and analysis of this study. In Chapter 5, after
presenting the participants, the results are provided in the order of the original research
questions. At the end of the chapter, participants' suggestions for improving walkability in
Otaniemi are also presented. Chapter 6 discusses further the evidence derived from the
obtained results.
Chapter 7 concludes the research: it discusses the research problem in the light of the
results obtained in this research. Chapter 7 also evaluates the whole research process and
the generalizability of the results. After the seventh chapter, references and appendices are
presented.
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2 Pedestrian and the walking environment: The
experience of walkability
This chapter presents comprehensively the theories behind the conceptualization of this
research. It aims to reason and justify the concepts that have been chosen and later used as
the foundation for the empirical part of this study.

2.1 Walkable environments
As already pointed out in the introduction, walking seems to be a beneficial mode of
transportation from multiple perspectives. However, it is fundamental to deepen the
research motivation for walkability as well as to better explain the possibilities of usercentered evaluation of the built environment. Why is it important to harness the tacit
knowledge of the pedestrians in the evaluation and design of walkable environments?
What kind of benefits and challenges lies behind walkability research and walkability
itself? For reasoning these questions, literature of walkability has been extensively
reviewed.

2.1.1 Defining walkability – What supports walking?
Walkability literature is increasingly gaining interest in a wide range of fields of expertise:
walking and its benefits have been researched in many different study fields. Disciplines
such as transportation planning, architecture, medical research and land use planning
among others are conducting walkability studies in order to harness new aspects of good
designs and planning practices, human behavior or health. Hence, walking and walkability
can be defined in several ways depending on the research focus or the study perspective.
The motivations may vary from physical activity (e.g. looking at the effects of walkable
neighborhoods) to individual user-groups’ space requirements and pedestrian decisionmaking.
Even if the definition of walkability is not definite or purely unambiguous, it can obviously
still be described and explained in different manners and with different focus points.
Walkability describes “the degree to which the physical environment allows walking to
take place” (Glanz et al., 2012: 72). On the other hand, the concept of walkability
expresses how favorable the built environment is for walking: for instance, it may be
defined as certain suitability for pedestrians in regard to the urban road environment
(Galanis & Eliou, 2011). Thus, walkability can be seen as measuring whether the urban
design encourages or inhibits walking behavior – and to what extent. Another interesting
thing to point out when defining walkability is that the concept can be seen as something
that evaluates how the environment attracts people to choose walking over other means of
transportation.
Within the walkability literature, the definition of the term “walkable” is often focused on
health benefits and derived from encouraging physical activity. However, Forsyth &
Southworth (2008) have brought up five alternative meanings of walkable environments.
First, “walkable” may equal to being something close by. According to this view, a
walkable environment involves short distances to destinations and on the other hand, this
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definition has plenty to do with individuals’ cost-benefit calculations: are the costs of
driving or using public transit significant enough to encourage walking? (ibid.)
Second, a walkable environment can be seen as barrier-free. It is reachable without major
obstacles and hence, walkability can be refined as reachable to certain groups of people
such as children, elderly people or the handicapped. Moreover, and thirdly, walkability can
be defined as safety in terms of perceptions of crime and traffic. (ibid.)
Next in Forsyth & Southworth (2008), an environment filled with pedestrian infrastructure
and destinations can also be identified as walkable. From this point-of-view, sidewalks,
street furniture, and pedestrian crossings play a key role in walkability. Finally, a walkable
place may be perceived as something cosmopolitan or a deluxe environment. This
perspective sees walkability as a pleasant option for those pedestrians who actually have
the possibility to use other means of transportation to get around. This kind of upscale
environment is well-maintained and the possible declines of interest are taken into account
in planning, for example by inserting transit stops along the way. (ibid.)
In addition to supporting and encouraging walking as well as providing a pedestrian with
comfort and safety, a walkable environment connects people with varied everyday
destinations within a feasible time and effort. Such an environment offers visually
interesting journeys among the whole network and is available for people of varied ages
and degrees of mobility. (Southworth, 2005.) Thus and additionally, walking can be seen
as a means of interacting with the local environment and even wider society in a manner
that might not be probable when traveling using other forms of transportation (Kelly et al.,
2011).
In conclusion, a ‘walkable neighborhood’ can be concisely defined as being safe and wellserviced neighborhood that is filled with qualities making walking a positive experience.
The walkable neighborhood can be normatively characterized by having an urban form that
minimizes environmental degradation and supports pedestrian activity, being associated
with social economic and land use variation, connecting uses and functions, having a
public realm that encourages interaction, offering equitable access to services, and
facilitating and protecting environmental and human health. (Talen, 2013.)
In this research, walking is examined exclusively as utility walking i.e. as a mode of
transportation (in comparison with leisure walking). Accordingly and in the light of the
literature overview, the concept of walkability is interpreted as follows:
Walkability describes the degree to which the built
environment by its characteristics attracts people to
travel from one place to another by foot.

2.1.2 Benefits and challenges of walkability
There are various benefits that are related to walkability research and that are generally
acknowledged by numerous scholars. Among other advantages, improved walkability can
influence positively to active living and accordingly, lead to better mental and physical
health and abilities of the inhabitants (e.g. Frank et al., 2006; Weuve et al., 2004).
Walkability may additionally enhance the recreational value of the area and it might also
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promote sociability as people pass each other on the streets – at least more than by driving
a car or riding a bicycle. Moreover, improving walkability could be seen lowering the risk
of pedestrians getting involved in accidents because promoting well-maintained walking
facilities can be generally seen closely linked to road safety.
Walking is a mode of transportation that is available to the majority of the population
including basically all ages. High-quality walking environment can affect to social equality
among the inhabitants as the idea of walkability supports better accessibility to several
destinations as well as it offers them a choice to select between different transportation
modes. Furthermore, walkability could be named as one foundation piece of the urban
sustainability. Ideally, promoting walking aims to minimize motorized travel and
consequently congestion and energy consumption. In addition to the low environmental
impact, walking is responsible for little air and noise pollution.
The concept of livability (or liveability) is currently a trending and a frequently occurring
topic in the urban planning literature. Litman (2003) has pointed out that walkability has
notable impacts on livability since, for example, the streets are a significant portion of
public space and therefore, places where individuals interact with their community. The
interviews presented in Kuoppa’s (2013) research have also shown that walking is indeed
significant in producing livability as it can offer individuals opportunities to enrich their
everyday lives as well as their relationship to their environment. However, in the use of allinclusive terms like “sustainability” and “livability”, there is a risk that the diversity of
walking experiences are hidden under them. The subjective side of the concepts of
livability and quality of life may be run over. (ibid.)
Despite the numerous advantages, there is also some relevant and obvious critique towards
walkability in practice. Firstly, as previously pointed out, the concept of walkability
consists of various different definitions, related terminology and jargon due to the diverse
motivations and research interests. Walking and walkable environments seem to be also
the main subject of many ongoing research projects in different fields and thus, it is
challenging to follow everything new on the field. Consequently, it is practically
impossible to capture all the aspects of this diversity or to consider all the accompanying
perspectives in one study, plan or design.
Secondly, do people actually even want to live in highly walkable environments? At least
in Western and particularly Nordic cities, people are quite used to car-oriented
transportation as population centers are not very densely inhabited. People might also
prefer to live in spacious areas with a lot of privacy, which is not exactly an element to
support walkability. However, in contrary to this speculation, information to support the
significance that effortless walking has on resident satisfaction has been obtained
empirically. For example, in the extensive study of 11 neighborhoods in the Helsinki
metropolitan area by Kyttä et al. (2013), the second most frequently reported quality factor
by the participants was the smoothness of walking and cycling.
Moreover, the remark of questioning the absolute value of walkability brings up the
importance of seamless planning of pedestrian paths, public transportation and parking
spaces. Walking alone does not take the pedestrian very far, but convenient transit stops
and seamless connections between different types of public transportation and walking can
have a huge impact on the desirability of walking. Moreover, improving parking
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possibilities can help gather people to certain areas and consequently, cheer up the
cityscape and walking (see Speck, 2012).

2.2 Pedestrian's perception and affordances
Pedestrians possess valuable and unique user expertise and local knowledge when thinking
about their everyday walking routes. But how to externalize this “silent” source of
information, how to operationalize the experiences of the pedestrians? In this research, as
an attempt to answer these challenges, the theory of affordances is used in examining the
relationship between the pedestrian and his or her walking environment.

2.2.1 End users of the environment – A valuable source of information
Already in 1995 McNeese et al. pointed out that users are often perceived as passive
objects rather than active sources of knowledge. The effective understanding of the task
domain into which the design solution is to intervene presumes knowledge of users (e.g.
practices, motivations, values, and attitudes) in addition to knowing the task and the task
environment. Such knowledge is mainly experiential and commonly tacit and thus, it is
best obtained from the users themselves. (McNeese et al., 1995.)
Therefore, it is important to consider that the true end user of the walking environment is
less likely to be an urban designer or other environmental expert. Trained observers or
thorough calculations cannot, necessarily, reliably replace the actual users of a space in
assessing the environmental factors on the perceptions of walkability. For instance, Adkins
et al. (2012) found out that the subjective ratings for walking attractiveness by trained
volunteer auditors correlated only moderately with user ratings for the same segments.
Generally, expertise can be defined as “a part of competence that refers to highly specific
skills and knowledge of a person about a subject” (Sauer et al., 2010: 132). User expertise
can be understood as the extensive knowledge of the task, activity or environment with or
in which this specific actor operates. In the context of spatial design, user expertise can be
seen to constitute of the first-hand information and knowledge that the user of a space has
obtained from the particular space through experience and observations.
In addition to more general user expertise on space use, place-specific knowledge is a
valuable source of information in evaluating built environment. This type of knowledge
includes information that is relevant to the local contexts or settings. It constitutes of
knowledge of specific characteristics, circumstances, events, relationships, and essential
understandings of their meanings in a particular place. These aspects might be challenging
to be captured by an outsider such as a researcher, a planner or a trained auditing observer.
Nevertheless, it is noteworthy to remember that even the most precise designs cannot
always predict the actual use of a space. Planning certain places for particular types of uses
will neither guarantee what actually will occur at these sites, nor how individuals
experience them (Kelley, 2014). Eriksson et al. (2005) remind also that humans are
complex, and there is actually no such a thing as a standard user. However, even if such
standardization is not possible to be made, investigating the experiences of even a small
amount of the end-users of a space can add valuable insights about the ways this certain
environment is connected to its users.
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2.2.2 Pedestrians as end users of environment
As specified earlier, walking and walkability have been progressively studied by scholars
all over the world. However, most studies that consider the relation between walking and
the built environment have concentrated mainly on the amount of walking (i.e. number and
duration of walking trips) as the outcome variable, which "is logical, as the policy
objective is usually to increase walking" (Adkins et al., 2012: 500). However, instead of
focusing solely on the amounts of walking trips, the quality of such travels with regard to
user experience should be included in the perspective of urban design (ibid.).
Improved user experience and, simultaneously, more walking in general could potentially
be achieved by attaining better understanding of how micro-scale built environment
characteristics influence the users’ perception of quality. Nevertheless, the specific microscale variables that actually influence walking and perceptions of walkability remain
without consistent empirical evidence. (Adkins et al., 2012.) Walking itself can be stated to
include a variety of experiences that tend to be hidden in the general concepts of
walkability and livability, as suggested by published studies reported by Kuoppa (2013).
In order to examine the walking experiences of individuals, it is needed to look closer at
their perception of the environment. Perceiving the environment happens through personal
lenses. A perceptible stimulus and certain settings can lead to very different experiences of
different people: two people walking physically the same route may have contrasting
feelings about the trip. Furthermore, even the same individual might see a usual walking
route appearing differently in changing contexts. For instance, walking in a particular place
may feel very different depending on what time of the day or in which season the route is
used and experienced. Some surroundings may be very popular during daytime but feel
unsafe at night. Moreover, the weather conditions may change the way a particular
environment is categorized in the minds of the pedestrians.
The behavior and appearance of the other users shape also the pedestrian perceptions, and
can thus provoke either negative or positive user experiences on the certain route.
Additionally, there are interesting considerations about perception to be taken into account
when pedestrians are compared to other movers on the streets. By speed, walking is
naturally a slower mode of traveling than is moving with the help of motorized vehicles.
Hence, pedestrians are likely to be more intensively exposed to the environment than
drivers of motorized vehicles or even bicycle rivers (Clifton et al., 2007).
The difference between pedestrians and cyclists is especially important to note as they are
often considered to represent similar requirements for the environment. For example, in
Finland, walking and bicycling are traditionally referred collectively as "light traffic"
(Finn. kevyt liikenne). The truth is that compared to motorized vehicles, walking and
cycling do resemble each other. However, compared to cyclists, pedestrians are
presumably more aware of the environmental details during the travel as their speed is
significantly lower and the energy consumption relatively higher. Supporting this stronger
division between cyclists and pedestrians, the city of Helsinki has released new guidelines
for planning bicycle traffic: the City Planning Department has stated that cycling will no
longer be bundled together with walking but instead, it is considered part of vehicular
traffic (City of Helsinki, 2016).
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With the aim of understanding the walking experience, the perceptions of the pedestrians
have to be explored further. The theory of affordances provides an excellent frame to
investigate how the environment shows itself to the individuals acting in it.

2.2.3 Defining affordances
The concept of affordance originates from the perceptual psychologist J. J. Gibson. He
coined the term already in 1966 but developed it further in his ecological approach to
visual perception (Gibson, 1979). Since Gibson first introduced the term, the theory of
affordances has been studied relatively widely in various fields: it has been applied in a
growing body of research from environmental psychology to human-computer interaction
and industrial design.
According to Gibson’s original definition, the affordances are what the environment offers
to the animal and what it provides or furnishes – either for good or for bad. He goes on by
explaining that an affordance is “something that refers to both the environment and the
animal in a way that no existing term does.” (Gibson, 1979: 127.) Based on Gibson’s
approach, the purpose of perception is in the end to perceive the affordances in the
environment. Objects and elements are perceived as functionally meaningful units. Things
offer themselves to be lifted or pressed, they afford to be leaned against or stepped on. In
the context of walking, a pair of affordances include for example that a smooth surface
affords walking while a slippery one affords pedestrian to fall.
Gibson (1979: 129) emphasizes that an affordance is objective in a sense: it is physical
unlike more phenomenal and mental-based values and meanings. On the other hand, he
highlights that affordances are neither objective properties, nor subjective properties: they
are simultaneously facts of the environment and about the behavior. “An affordance points
both ways, to the environment and to the observer.” (ibid.) However, this does not indicate
that there are two separate realms: instead, Gibson's intention is to point out that the
information to define the utility of the environment occurs within the information of the
observers themselves. Accordingly, based on the theory of affordances, the walkability of
an environment derives both from the physical structures of the surroundings and the
information within the pedestrians themselves.
Accordingly, several authors have reinterpreted Gibson’s concept of affordance and
brought additional insights into the theory. Gaver (1991) expanded the concept and
introduced the dimensions of sequential and nested affordances to explain complex actions
in terms of groups of affordances. His quest is motivated by the fact that the approach of
affordances seems to fit well simple and straightforward actions, but however, more
questions arise when we are dealing with more complex or continuous behaviors.
Sequential affordances refer to situations where acting on a perceptible affordance reveals
new affordances: an action reveals something that passive observation does not indicate in
the first place (Gaver, 1991). This comes visible especially in exploratory actions: for
instance, based on observation, a door handle may afford grasping, but it does not
necessarily indicate directly the affordance of actually opening the door. Once the handle is
grasped, the affordances of turning the handle and pulling the door come clear: only after
grasping the handle at first, it is possible to conclude if the door affords opening or not.
(ibid.)
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While sequential affordances clarify how action possibilities can be revealed over time,
nested affordances explain affordances that are grouped in space (Gaver, 1991). In addition
to offering itself as an end, a nested affordance also provides means for realizing yet
another affordance (ibid.). For example, in a pedestrian crossing, a traffic light button
affords pushing in itself, but consequently, it enables the pedestrian to cross the
intersection as button is connected to the light indicators.

2.2.4 Nature of affordances
Levels of affordances
For Gibson, affordances were basically an either-or phenomenon. As Kyttä (2003) has
pointed out, there lies a certain conflict between the two ideas that affordances exist solely
in the relationship on the perceiver and the environment and that affordances exist
independently of the perceiver in the ecological reality. Affordances that are independent
of the perceiver and located only in the environment existing at the same time with
affordances that are located in the human-environment relationship is paradoxical (ibid.).
Hence, instead of considering affordances strictly existing or non-existing, affordances can
be examined through levels, degrees or categories. Firstly, affordances can be looked at by
the levels to which they are perceived and acted upon. One key idea within the theory of
affordances is that affordances are expected to be potentially existing even though there is
no-one to actually utilize them (Kyttä, 2003). Heft (1989) has proposed that potential
affordances indeed should be distinguished from the actualized ones: potential affordances
are qualities of the environment while actualized affordances become relationships of the
individual and the environment.
However termed, all environments can be seen having countless potential affordances that
no observer has yet perceived. The actualized affordances can themselves be perceived,
utilized and shaped (Kyttä, 2003). First, the individual qualities of an agent together with
his or her intentions and sociocultural context dictate which ones of the potential
affordances this particular individual perceives in different situations. In the same manner,
such factors determine which perceived affordances are eventually put into action and thus
utilized. Finally, the environment can be shaped by creating new affordances or by altering
the existing ones. Later, other individuals may perceive, utilize and recreate these shaped
affordances and thus, these levels form a cycle. (ibid.)
The pair of potential and actualized affordances intertwines with Norman’s ideas of
perceived affordances. Although Norman (1999) is generally talking about “real” and
“perceived” affordances, the two interpretations have clear analogies. Norman has also
argued that the perceived affordances determine usability, and affordances can indeed be
discussed from the perspective of several degrees of usability (Kyttä, 2003). It is possible
for a person moving around on a wheelchair to climb a pavement curb, but it requires him
or her quite an effort. Same way, age of a pedestrian can affect the usability of the walking
environment: for instance, an adult might step over a ditch easily but small children have to
focus harder to do the same. In these cases, it seems obvious that the degree of usability of
the affordances of climbing the curb and stepping over a ditch are not the same for all the
agents even if from Gibson’s point of view, the affordances exist equally.
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Benefit for the actor
Affordances can also be seen different from each other based on their benefit to the actor.
As Gibson (1979: 137) has stated, “some offerings of the environment are beneficial and
some are injurious”. Hence, from the observer’s perspective, some affordances are positive
and some are negative; there are both environmental opportunities and environmental
dangers in the surroundings. It is essential not to neglect this two-sided nature of
affordances.
If the view that affordances per se are independent of perception is accepted, it is
convenient to differentiate affordances from the perceptual information about them.
Accordingly, Gaver (1991) has displayed the terms “hidden” and “false” affordances. If
there is no perceptible information available of an existing affordance, the affordance is
hidden (ibid.). In this case, this certain affordance can be inferred by the help of other
evidence or as a sequential affordance.
On the other hand, if the information is misleading the perceiver i.e. it is suggesting a
nonexistent affordance, the affordance at hand is false (Gaver, 1991). Ploughing into a
door made of glass because it is extremely transparent after being cleaned is an example of
a false affordance: the doorway appeared to afford passing, but in reality the glass affords
clashing. In walkability, false affordances can arise for example from unmarked cul-desacs: a path segment may seem to afford passing through and then unexpectedly finish into
a dead end.
Relationship to the perceiver
The nature of affordances can also be discussed by the number of perceivers and to what
extent these agents share the affordance. Firstly, affordances can be considered in the
relation to an individual. In this case, the particular affordance is actualized to this certain
individual and is defined by the individual’s physical characteristics, skills and other
qualities as well as by his or her earlier experiences and social and cultural background
(Kyttä, 2003). Hence, the same affordance in a different situation, or the same affordance
perceived by a different individual, can appear as a positive or a negative affordance – or
even a completely different action possibility. This suggests that affordances are
subjective, at least on some level.
From another perspective, one can regard affordances as having a social dimension.
Affordances can be common to many people and shared between the individuals. To some
extent, they can also be seen through the lenses of others: for instance, a parent may see the
environmental dangers for his or her child. Moreover, an affordance might encourage
social interaction and the presence of other individuals can constrain or encourage actions.
(see Zeleke & Junshan, 2009.)

2.3 Habits: Personal history and travel behavior
In order to further deepen the understanding of the human-environment relationship, the
concept of habit is brought in to support the theory of affordances in this research. By
looking at the habitual nature of utility walking, it is possible to include the background of
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the pedestrians – their personal history – to the analysis of the user experiences of walkable
environments.

2.3.1 Alternative views on “habit”
Generally, people seem to realize their daily behaviors always in the same physical and
social environment. Accordingly, these behaviors usually follow a habitual character (see
Aarts et al., 1998). Habit is not an easy concept, neither it is unambiguous. The word has a
certain meaning in colloquial speech as something routinized or familiar, but its scientific
meaning is more complex and consequently, there are several views on the habit in the
literature. For example, Klöckner & Matthies (2004: 321) see a habit as “a behavioural
script - - that mediates between situational cues and behavioural patterns”. Another way to
look at the concept is that habit composes of “mechanisms and creativity, repetition and
difference, structure and agency, the social and the cognitive” (Schwanen et al., 2012:
527).
Aarts et al. have studied habits especially in the field of exercising and travel mode
choices. According to them, habitual behavior is characterized by goal-directness and
automaticity; it is provoked by a specific state of mind and the presence of triggering
stimulus cues (Aarts et al., 1997a). Picking up one’s bike keys or a bus ticket from a table
in order to travel to the university is an example of such behavior. Aarts et al. (1997b) add
that once the behavior is evoked by a goal, the execution can be enacted without greater
deliberations, and thus, it is rather independent of reasoned considerations.
However, from a different perspective, habits are “learned dispositions to repeat past
responses” (Wood & Neal, 2007: 843). According to this view, contexts stimulate habitual
behavior directly and goal states are not needed as intermediaries (ibid.). Similarly, habits
can also be simply called as behavioral tendencies: “they are tendencies to repeat responses
given a stable supporting context” (Ouellette & Wood, 1998: 55). Such a definition could
be a fit to go together with the theory of affordances, but as Aarts et al. have used and
validated the concept of habit especially in studies focusing on travel mode choices, their
definition is favored in this research. Habits are interpreted as behaviors echoing the
personal history of the agent: they are tendencies that reflect determination and
automaticity.
Some limitations are made here to refine the role the concept of habit has in this research
setting. First of all, when exploring the vast literature about habits, one interesting relation
comes up frequently – that of between habits and cognition. Because the theoretical
framework of this research is based greatly on the theory of affordances, the interchange
between the outer reality and the inner cognitive representations is left out of the research
scope.
Secondly, it is also good to note that in examining the concept of habit, the terms "choice"
and "judgment" arise frequently. According to Aarts et al. (1997b), choice and judgment
have regularly been regarded as equivalent, but however, it has been stated that the
psychological processes of choice and judgment might not be alike. Judging the
performance of a particular behavior can be less habitual than deciding to take a specific
action because judgments generally do not necessarily encourage subjects to simplifying
strategies – which may happen frequently in the context of choice (ibid.). Thus, even
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though choice and judgment are closely related to habits, they are not included
conceptually in the framework of this thesis.

2.3.2 Habit formation and past experiences
In order to investigate any connections between habit strength and perception, it is
beneficial to understand how habits are formed. Aarts et al. (1997b) have pointed out that a
majority of the research in the field of psychology aims to explain behaviors based on
reasoned considerations of consequences, in other words, behaviors that people do not
perform the most frequently in their daily lives. But when the same behavior is performed
over and over again, one does not need to weight positive and negative consequences as
deeply in order to reach a choice. As habits are formed, behavior can be associated with
certain situational cues that normally precede it and thus trigger the behavior. (ibid.)
Habits can be considered as at least to some extent person-related. When a habit towards a
specific behavior is formed, an individual will involve himself in minimal information
processing each time a comparable situation is encountered (Aarts et al., 1997b). On the
other hand, the depth of the decision-making process can also be conditional to situational
factors. Therefore, even people with strong habits might sometimes be stimulated to base
their choices on deeper information processing (ibid.).
From the classical perspective of habit formation, satisfactory experiences can be seen
enhancing the tendency to repeat similar courses of action because the behavior becomes
increasingly strongly associated with the initial set goal (Aarts et al., 1997a). People are
likely to repeat behaviors that are rewarding or produce desired outcomes (Neal et al.,
2008). The more favorable the attitude, the stronger ought to be the person’s intention to
realize the behavior in question (Bamberg et al., 2003). In conclusion, the habit strength
can be interpreted to intensify as a result of positive reinforcements. (Aarts et al., 1997a.)
This is why it might be that people with strong utility walking habits experience the
walking environment with a more favorable attitude.
Aarts et al. (1997a: 369) have reminded that “genuine habit formation - - only occurs in
those circumstances in which the same behaviour is repeatedly followed by satisfactory
outcomes”. In other words, the probability to engage in the same behavior again in the
future increases if the usual performance of the action is not hindered by obstacles. In a
sense, habit can be formed at some level even by one single experience: additional positive
outcomes will then further strengthen the habit. (Aarts et al., 1997a) In this light, even if
the initial interest in habits of this research is on explaining experience of walkability
affected by the habit strength of an individual, it might be that this relationship is actually
the other way around. Favorable attitude towards the walking environment may result in
stronger utility habit.
Moreover, the stronger the reinforcement is, the tighter the association between the initial
goal and the action itself becomes (Aarts et al., 1998). Habit strength, however, can only be
seen increasing as an outcome of frequent repetitions of positive reinforcements: a single
favorable experience every now and then may not appear to realize into a habit even if the
behavior itself can be categorized as recurrent (Ouelle & Wood, 1998). To be noted is that
the role of reinforcements and rewards in habit development is not completely
unambiguous. Referring to the comparison of everyday situations versus laboratory
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settings, Lally et al. (2008, 2010) remind that extrinsic rewards may not be necessary in
habit formation if the behavior itself is intrinsically rewarding.
Interchangeably, the relation between behavior and a goal may be weakened by
dissatisfaction and in this way, unpleasant experiences can decrease the probability of a
person to continue the certain behavior. Concrete unsatisfactory experiences affect
perceptions of the chosen behavior (Aarts et al., 1997a). For instance, if a person decides to
walk to the office for the first time and it happens to rain heavily at that exact moment, it is
likely that he or she has to consider more in detail if to continue with the same action the
following day. On the contrary, if the experience turns out to be satisfactory (maybe the
weather is especially favorable or there happens to be an interesting event organized along
the route), the probability to repeat the action increases.

2.3.3 General habits and travel mode choices
In contrast to a goal-specific habit, a ‘general habit’ can be acknowledged. Aarts et al.
(1997b) have identified two characteristics of a general habit. Firstly, when a general habit
is strong, the person chooses the same behavior in quite different situations while a weak
general habit can be exposed to various situations by multiple behavior options. Second, a
general habit reduces the need to explore the conditions of the behavioral situation. In
conclusion, empowered by a general habit, decisions to use certain behavior options can be
made without deliberating the details of the situation. (Aarts et al., 1997b.)
Travel behavior can be identified often as habitual because travel mode decisions are
routinely performed in daily life and hence, they are supposedly made in an automatic
manner (Aarts et al., 1997b; Verplanken et al., 1998). Additionally, mobility in general is
deeply integrated into modern daily life and hence, travel mode choices are a highly
repetitive type of behavior (Verplanken et al., 2008).
Keeping this conceptualization in mind, routine utility walking falls into the category of
habitual behavior and can be examined through the strength of a general habit. Verplanken
& Orbell (2003) have created a tool to measure such habit strength based on central
features of habit which are the history of repetition, automaticity and expressing identity.
The authors originally tested this Self-Report Habit Index (SRHI) in a series of four studies
and the results showed high internal and test-retest reliabilities (Verplanken & Orbell,
2003). It was also found that the SRHI correlated strongly with past behavioral
frequencies. (ibid.) The SRHI has been also later used in other studies (see for example
Verplanken & Melkevik, 2008; Lally et al., 2010 and a meta-analysis by Gardner et al.,
2011).

16

3 Affordances in walkability
As described earlier, walkability is a vastly studied field integrating perspectives of
multiple research motivations. There are accordingly several ways to evaluate and measure
walkability in the environment and this chapter presents the perhaps most common ways to
assess walkability. The chapter also presents how walkability is categorized based on
existing audit instruments and how affordances in the context of walkability can be
identified theoretically using these instruments. The collection of affordances is later used
in the empirical part of this thesis: it acts as base for the evaluation tool to capture
walkability based on pedestrian experience in the case area.

3.1 Evaluating walkability
There are numerous existing methods, tools and criteria to assess walkability. For example,
geographic information system (GIS) based methods as well the utilization of big data
provide a vast amount of information about the walking conditions of an area. The more
qualitative walkability assessment methods, on the other hand, include interviews or
observation studies. Interviews can be also more interactive than just traditional questionanswer type of interaction: walkability studies have been conducted for example through
walking interviews in which the researcher walks along the subject while he or she tells
more about the certain route or place.
Another very common way to examine walkability – and especially its physical, more
objective character – is to use audit instruments. An audit instrument in environmental
assessment can be defined as a “tool used to inventory and assess physical environmental
conditions” (Moudon & Lee, 2003: 21). Auditing is basically going through an area with a
checklist and writing down which items of the theoretical inventory are present in reality
and which are not. After this, a score, index or grade for the area or street segment can be
determined.
All in all, the fundamental idea behind audit instruments is to make environmental
characteristics countable. Audit instruments feature a range of sources, from academic
literature and conference reports to online references provided by different organizations
working with topics such as health and community satisfaction. Audits also vary from
instruments of a few items to checklists of several pages to be evaluated.

3.2 Numerous variables
Variables used to examine walkability include a vast range of attributes. In their review
already in 2003, Moudon & Lee found almost 200 different variables used in
environmental audit instruments. Ever since, the total number of used variables has
probably only grown and gotten more diverse.
According to Alfonzo et al. (2008), these numerous features of walkable urban
environment can be divided into macro-scale and micro-scale characteristics. Macro-scale
aspects include items such as block length and number of intersections while micro-scale
elements consist of block-scale items such as the presence of urban trees and the condition
of the buildings in the neighborhood (ibid.). Together the features of the different scales
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influence how the environment and its walkability are perceived by the end users of the
space.
In addition to scale, an extensive review of walkability research reveals that environmental
elements affecting walkability can be roughly divided into clearly physical and perceptual
elements. Physical elements include mainly characteristics such as density and diversity of
locations, volumes of traffic and the qualities of the paths (e.g. Cervero & Kockelman,
1997; Galanis & Eliou, 2011; Pikora et al., 2002; Southworth, 2005).
On the perceptual side, then, elements have not been as consistently examined. However,
Ewing & Handy (2009) have conducted a literature review on perceptual qualities of the
urban street environment. They produced a list of as many as 51 subjective qualities, from
which, eventually, five were successfully operationalized. To give an idea about perceptual
elements in evaluating walkability the five operationalized elements in their research were
imageability, enclosure, human scale, transparency, and complexity.
Naturally, all the elements and characteristics might not be unequivocally grouped into
these described classes or even between walkability-supporting and walkability-decreasing
elements – not in the case of physical attributes and even less in the case of perceptual
attributes. For example, Werner et al. (2010) have recognized that the presence of bars in
an area might be an uncomfortable experience for some pedestrians while it might be very
stimulating for others (e.g. students). From the more objective features, one-way streets are
another ambiguous element. They might support walkability when they are 1-2 lanes wide
with a low speed limit as pedestrians need to actively monitor only traffic from one
direction, but streets of 4-5 lanes with high speed limits may cause again safety issues
(ibid.).
As a conclusion, it can be said that there is evidently a huge number of different evaluation
items in the context of walkability and these items divide to different types based on the
scale and their level of subjectivity. In the quest to capture the user experience of
walkability, the scale and subjectivity as such are nonessential. Instead, it seems desirable
to look at all the items without a presumptive limiting shell around them. The interest is on
both physical and perceptual characteristics of the walking environment, or more precisely,
on the interface between these two – the affordances.

3.3 Model of affordances in walkability
3.3.1 Deconstructing existing instruments
One way to theoretically identify affordances in walkability is to dive into the numerous
variables occurring in the literature and convert these environmental attributes to a form of
action possibilities for the pedestrian. The existing audit-type of instruments provide an
excellent overview of attributes that have already been validated in walkability research.
They are also mainly constructed of quantitative items, which makes it possible to unravel
these checklists and utilize them in a novel manner in examining walkability from the
pedestrian side.
In pursuit of establishing a collection of affordances in this research, 24 existing
measurement instruments have been reviewed and put through a content analysis. These
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references consist principally of audit instruments or similar “quality criteria” for walkable
environments. Considering the context of this research, the focus was specifically on
walking and evaluation related to pedestrian actions. Because of this, the parts of the
selected instruments that were clearly more about topics not directly related to walking
(such as cycling, neighborhood satisfaction or physical activity in general) were left for
less attention. This is also one of the main reasons why the instruments have been
narrowed down so greatly: the attention has consciously been directed towards the
instruments of evaluating walking conditions. Table 3.1 summarizes the instruments used
in this analysis.
Table 3.1 References used in theoretically defining affordances in walkability
Instrument / Criteria

Reference

Community Street Review (CSR)

Abley et al. (2010)

Green Streets

Adkins et al. (2012)

Analytic Audit Tool and Checklist Audit
Tool

Brownson et al. (2003)

SLEPAI (Telephone questionnaire)

Brownson et al. (2006)

Pedestrian Environmental Data Scan
(PEDS)

Clifton et al. (2004)

The Irvine–Minnesota inventory

Day et al. (2006)

The Walking Suitability Assessment Form
(WSAF)

Emery et al. (2003)

Urban Design Qualities Related to
Walkability

Ewing et al. (2006)

Twin Cities Walking Study

Forsyth et al. (2004)

Neighborhood Active Living Potential
(NALP)

Gauvin et al. (2005)

Perceived and Objective Environmental
Measures

Hoehner et al. (2005)

Perceived Environment Attributes and
Walking

Humpel et al. (2004)

Microscale Audit of Pedestrian
Streetscapes (MAPS)

Millstein et al., (2013)

Healthy Communities: The Walkability
Assessment Tool

O'Hanlon & Scott (2010)

Walkability Checklist

Pedestrian and Bicycle Information Center
(USA)

Systematic Pedestrian and Cycling
Environmental Scan (SPACES)

Pikora et al. (2002)

Promoting walking and cycling

Pooley (2013)

Neighborhood Environment Walkability
Scale (NEWS)

Saelens et al. (2003)
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Pedestrian Environmental Quality Index
(PEQI)

SFDPH (2012)

Walkable Places Survey (WPS).

Shriver (2003)

Elävät kaupunkikeskukset

Söderström (2012)

Path Environment Audit Tool (PEAT)

Troped & Cromley (2006)

Sidewalk Assessment Tool

University of South Carolina Prevention
Research Center (2002)

Despite the huge variety of environmental attributes presented in existing literature, certain
evaluation items seemed to repeat from one source to another in the content analysis. As
the pattern started to become clear, these items were gathered into five main categories of
evaluating walkability. These categories are safety, functional characteristics, comfort and
convenience, aesthetics, and social characteristics. Additionally, a sixth category “personal
interest of the pedestrian” emerged, but it is left without deeper analysis as personal
motivation cannot directly be interpreted through the perspective of affordances. This
category did neither recur consistently in existing instruments. The five categories that
form a frame for the collection of affordances in walkability are discussed more in detail in
the following section. The illustration of the model of the five categories of walkability can
be seen in Figure 3.1.

Figure 3.1 Theoretical categories of affordances in walkability
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3.3.2 Five categories of affordances in walkability
Safety
In the researched instruments, safety is one of the most discussed features of walkability.
The items related to safety in walkability seem to follow a pattern of three main
subcategories. These three subcategories of safety are traffic safety, social safety or safety
from crime, and general health-related safety.
Traffic safety includes mainly items related to conflicts pedestrians may confront with
other users of road networks: these encounters take potentially place in crossings and
walking along motorized vehicles. The safety features contain both items of being exposed
to the traffic hazards and being protected from such dangers. For instance, several sources
discuss aided crossings (e.g. by signs, signals, traffic islands) which is something to
facilitate the pedestrian action, while some other instruments focus more on hindrances
such as crossing without a crosswalk. Hence, the pedestrian action is the same (crossing)
but the perspective, the benefit for the perceiver, to look at it differs. In other words, from
the pedestrian's point of view, some instruments present more positive affordances (e.g. "
affords aided crossing") and others include more negative affordances (e.g. "affords
crossing without a crosswalk")
Social safety, then, is composed of safety items arising from human behavior and criminal
actions. This subcategory is about being safe from physical attacks and threatening
encounters. Having the feeling of being observed by other people is also an essential item
in social safety. The majority of the examined instruments do not directly consider safety
from crime or other types of social safety.
Finally, the third subcategory identified within the safety in walkability is health-related
safety. Health-related safety includes items of physical hazards in the environment that are
not directly related to possible conflicts with other means of transportation. For example,
such items are related to pollution and injuries. As such, this class of safety does not appear
in the research literature or audit instruments: instead, the items collected under this
category are scattered around other themes such as street characteristics or comfort. In this
research, such items are collected into the category of safety if the emphasis of the original
authors seems to be on the impacts these items have on the pedestrian as an active
perceiver in the environment.
Functional characteristics
Functional characteristics of walkability are discussed in the instruments from the
perspectives of infrastructure, accessibility and street characteristics. The category of
functional characteristics was widely covered in the examined instruments: the evaluation
items range from the number of lanes on the road to amount of path access points and
assessing the segment based on human scale.
In comparison to other identified categories and subcategories, the functional
characteristics seem to be the most objective group of items of evaluating walkability; the
majority of the features rest on volumes and quantities instead of leaving room for
individual judgment. The items are based mainly on seeing and counting while in other
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categories, items also include more general impressions of segments as well as using other
senses in addition to seeing.
Aesthetics
The third category of items to evaluate occurring in the analyzed instruments was
constructed around the aesthetics of the walking environment. The items in this category
follow the main themes of attractiveness and condition of both the built environment and
the natural environment along the walking route.
Aesthetics in this theoretical framework is a collective category for items related to the
interest provoked by surroundings, objects and agents in the environment. Concretely,
items in this group contain features of architecture, public art, physical disorder and the
uniqueness of the environment among others. The items in this category appear to be
attributes that are providing additional value to the pedestrian experience instead of
actually physically facilitating or hindering the action of walking.
Many of the examined instruments include items related to land use: its diversity and level
of development in the study area. Reflecting the sources, land use links quite closely to the
category of aesthetics as seen in this research because land use is a key factor in
determining the distribution of built and natural environment. In many sources, built
environment from the aesthetics perspective is covered by items like diversity in the
scenery and walking along abandoned or undeveloped land. Additionally, some
instruments represent natural space in the walking environment; these items include seeing
bodies of water, open natural space and forests to name a few.
The items that are classified in this research to be part of the aesthetics category deal
greatly with the action of seeing or viewing. Additionally, some mentions about “sensing”
the nature or the naturalness in the environment can be found in the examined instruments
and they were included in the aesthetics category as part of the natural space.
Comfort and convenience
All the instruments cover the category of comfort and convenience – some more, some
less. Items related to the comfort of the pedestrian deal with the actions of resting and
being protected as well as certain environmental characteristic that facilitate the walking
experience. Such items refer to aspects like street furniture, the quality of the path and
landscape topography. Additionally, the items related to accessibility that especially
enhances the comfort of a walking trip are included in this fourth category.
Convenience gathers around it items that are related to improving the efficiency of utility
walking. Where comfort items covered aspects that improve the quality of walking, the
convenience items related to aspects that make the walking more economic. This
subcategory comprises of items linked to wayfinding, barriers, and connectivity as well as
the amount of alternative routes to the desired destination.
Moreover, the diversity of destinations is covered in many of the instruments. In some of
them, the topic is seen by introducing long lists of different types of possible destinations
to visit in the area (e.g. post office, police station, bank, grocery store, park among others).
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Other sources use more general and summarized items (e.g. services, leisure locations
among others). Destinations in the instruments followed mainly five classes: residential,
commercial, public and governmental, and recreational. Furthermore, the transit stops for
public transportation was an item often mentioned in the instruments.
Social characteristics
In addition to the physical aspect of the environment, social characteristics to evaluate
walkability can be identified in the selected instruments. Consequently, the social
characteristics seem to emerge from three main themes: seeing people on the streets,
interaction and symbols in the environment.
To start with, based on the instruments, seeing people of various ages on the streets can
affect walkability. Moreover, seeing other people walking or busy with activities as well as
confronting social disorder appear to be part of the evaluation of walkable environments.
Next, pedestrians do not only see and observe other people on the streets but they also
interact with them. Related items in the instruments consist of pedestrians potentially
communicating or having physical contact with other people. Such items are for instance
greeting or meeting spontaneously friends and neighbors as well as being physically
impeded by others (e.g. while walking on a jammed sidewalk).
Finally, the human activity in the area does not solely arise from seeing people or
interacting with them. Instead and according to the examined instruments, it can also be
discovered through signs and symbols in the environment. Items related to signs and
symbols are collected into their own subcategory that includes features like seeing cultural,
religious and commercial messages as well as seeing neighborhood-related or educational
messages. Table 3.2 summarizes the content analysis findings of the evaluation
instruments.
Table 3.2 Five categories of affordances in walkability
Category
Safety

Functional characteristics

Aesthetics

Comfort and convenience

Social characteristics

Main topics
Traffic safety
Social safety
General health-related safety
Infrastructure
Accessibility
Street characteristics
Attractiveness
Visual condition of the environment
Land use
Quality of walking
Efficiency of walking
Destinations
People on the streets
Interaction
Symbols in the environment
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3.3.3 Evaluation of the model
Any type of categorization is never completely objective: it is affected by choices of the
researcher or the author in question. The focus of this research is the pedestrian experience
of utility walking and that is also why the five categories have been formed as they are:
every item of evaluation is seen from the perspective of the pedestrian and how this certain
element is related to his or her experience of the environment. The categorization drawn
here surely follows common logic, but it is also supported by existing literature on
walkability. The categorization has several points of resemblance to earlier research, some
examples are presented as follows.
Safety is an often mentioned topic in terms of walkability. When safety is discussed in the
context of walkability, factors both about personal safety and traffic safety arise (e.g.
Galanis & Eliou, 2011; Pikora et al., 2002; Southworth, 2005; Burton & Mitchell, 2006).
Moreover, safety has been used in the literature to describe the extent to which people may
use and enjoy the streets without being afraid of falling, tripping, being hit by a vehicle or
attacked (Burton & Mitchell, 2006).
Several authors have also talked about functional factors having a major impact on
walkability. Characteristics of function in the walking environment such as path
connectivity and network, traffic volumes and densities have been brought up, for instance,
by Cervero & Kockelman (1997), Galanis & Eliou (2011), Pikora et al. (2002) and
Southworth (2005).
In the walkability literature, aesthetics come up frequently and it is used to explain varied
land use, visual interest, attractiveness as well as streetscape and views in general (Galanis
& Eliou, 2011; Pikora et al., 2002; Southworth, 2005). In addition to aesthetics,
Southworth (2005: 249) has brought up the topic of social aspects by stating that a route is
more likely repeated if it offers changing environment and social encounters rather than
boring or unpleasant scenes – a factor that has been “most ignored in walkability planning
and design” (Southworth, 2005: 249).
Comfort and convenience are both frequently appearing themes in the walkability
literature, as one might guess already in the light of the literature overview in this thesis.
For example, available destinations have been noticed to affect walkability: diversity,
linkages to other modes of transportation, close-by facilities and convenience are
destination-related factors (Cervero & Kockelman, 1997; Galanis & Eliou, 2011; Pikora et
al., 2002; Southworth, 2005). Additionally, some of the six principles to promote
walkability by Burton & Mitchell (2006) support the idea of using a category under the
name "comfort and convenience". For instance, legibility, which relates to the extent that
the streets can facilitate people to understand the directions and which way to continue, is
included in one of the principles. Another principle by these authors is directly about
comfortable streets: calm and pedestrian-friendly streets are pleasant walk along (ibid.).
In the end, the principal aim of the categorization in this research is to provide a holistic
and an illustrative view into elements affecting the pedestrian experience. Naturally, some
elements of walkability discussed here do not solely belong to just one mentioned
category. For example, some functional characteristics such as connectivity of the streets
can also be looked through the lenses of traffic safety or convenience. Lighting could be
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part of safety or functional attributes. The categorization works here more as facilitating
the understanding of different types of affordances the environment offers the pedestrian –
not as a strict inclusive classification of variables in walkability. The aim is to view the
pedestrian experience as a whole, and thus, the intention is to look at both the environment
and the agent at the same time.

3.3.4 Affordances in walkability: A theoretical view
As it has become evident, each of the walkability evaluation items in the examined
instruments can be categorized into at least one of the five categories presented earlier.
After the categorization, each of the evaluation items extracted from the analyzed
instruments has been converted into an affordance i.e. each item has been "translated" into
action possibilities. The key in this task is to internalize the core meaning each of the items
has from the perspective of a pedestrian. For example, an item related to the condition of
the walking path in the sense of safety can be formed into an action possibility by asking if
the walking environment affords the pedestrian feeling safe from getting injuries.
The collection of affordances illustrates and helps understand the context and components
of pedestrian experience as seen in the light of the selected theories. The affordances in
walkability are used as a foundation for the empirical study of this research: the collection
reasons and sets a frame for the evaluation criteria used to examine walkability based on
the pedestrian experience in the case area of Otaniemi. The complete list of theoretically
identified affordances in walkability is presented in Tables 3.3-3.7.
Table 3.3 Theoretically identified affordances: Safety
Subcategory

Traffic safety

Social safety

General health-related
safety

The walking route affords…
being safe from traffic dangers
taking traffic related risks
being protected by physical buffers from traffic
aided crossing (e.g. by pedestrian signal, traffic island)
crossing without crosswalk
walking along large volumes of motorized vehicle traffic
walking along the presence of traffic control/calming
encountering aggressive driving
blocked viewing (e.g. by parked cars, vegetation)
having conflicts with cyclists
walking without motorized traffic because of bollards etc
being prioritized over motorized vehicles
being safe from physical attack
walking with pedestrian scale lighting
experiencing threatening encounters with other people
sensing “eyes on the street” (windows present)
having fear for being attacked
being safe from verbal abuse or bullying
being exposed to air pollution
being exposed to noise pollution
walking on poorly maintained sidewalks or paths
having fear for injury
walking along powerlines
getting depressed
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Table 3.4 Theoretically identified affordances: Functional characteristics
Subcategory

Infrastructure

Accessibility

Street characteristics

The walking route affords…
walking mainly on pedestrian facilities
crossing driveways (from and to buildings)
walking physically separated from bicycles
crossing streets with 4 or more ways
crossing an intersection including bike lane crossing
walking on sidewalks instead of the side of the road
taking informal paths (i.e. shortcuts)
accessing walking trails easily
reaching the route from several access points
encountering paths with dead ends
walking without physical obstacles
walking in a well-lit environment
walking on a sidewalk/path of enough space
walking on paths of high quality
walking on human scale segments
walking on visually clearly defined paths

Table 3.5 Theoretically identified affordances: Aesthetics
Subcategory

Attractiveness

Visual condition of the
environment

Land use
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The walking route affords…
seeing attractive or interesting architectural features
seeing historic and cultural buildings or objects
seeing public art
seeing hardscape features (e.g. fountains, sculptures)
seeing stray or unattended domestic animals
viewing prominent objects
seeing electrical wiring overhead the route
seeing the sky along the route
seeing man-induced physical disorder
seeing graffiti
seeing broken windows
seeing unreadable or destroyed traffic signs
walking on decoratively or uniquely paved sidewalks
seeing unmaintained gardens or trees along the route
seeing diverse land use
seeing diverse types of residential buildings
seeing vast parking areas
seeing abandoned buildings and vacant lots
walking along undeveloped land
passing public spaces
viewing large bodies of water
viewing small bodies of water
viewing open natural space
viewing forests and woods
sensing naturalness
seeing wild animals

Table 3.6 Theoretically identified affordances: Comfort and convenience
Subcategory

Quality of walking

Efficiency of walking

Destinations

The walking route affords…
resting or relaxing on a piece of street furniture
being protected from weather
stopping in a public restroom
walking facilitated with amenities
sensing dominant smells
walking without wetting the feet
choosing between several alternative routes for the trip
walking on incomplete sidewalks
walking in hilly or steep segments
crossing facilitated by curb cuts
avoiding steep parts of the route
walking hindered by inappropriate surface materials
seeing wayfinding aids or marked distances to destinations
confronting path obstructions (e.g. poles, garbage cans)
using crossings that are located conveniently
walking hindered by stable barriers (e.g. highways, rivers)
ditches, impassable land use (e.g. industrial complex)
walking hindered by temporal barriers (e.g. parked cars)
walking generally a convenient route to the destination
accessing everyday services on the way
accessing entertainment or hobby services on the way
seeing confusing traffic signs
utilizing streets of good connectivity
visiting diverse residential destinations
visiting diverse commercial destinations
visiting diverse public and government service destinations
visiting diverse recreational destinations
accessing transit stops for public transportation

Table 3.7 Theoretically identified affordances: Social characteristics
Subcategory

People on the streets

Interaction

Symbols in the environment

The walking route affords…
seeing children
seeing teenagers
seeing adults
seeing seniors
confronting social disorder
seeing people walking
seeing diverse, rich human activities
walking that is physically impeded by others
meeting spontaneously other people
walking to the destination with someone familiar
greeting friends and neighbors
interacting with vendors
seeing cultural and religious messages
seeing neighborhood-related messages
seeing physical activity related messages
seeing safety related messages
seeing commercial billboards

27

4 Research methodology
The theoretical framework built on the extensive literature review conducted in this
Master's thesis motivates and guides the decisions made for the empirical part of the study.
This chapter presents the methodology of the empirical of this thesis. It describes the
process of selecting the suitable methods of collecting and analyzing the data.

4.1 Investigating pedestrian experience
4.1.1 Finding a suitable methodology
As mentioned earlier, walkability has been studied to a great extent by auditing. Auditing
has been conducted by researchers, officials and trained auditors and by most part, the
measures are very objective and standardizable by nature (see e.g. the list of references in
Table 3.1). Alternatively, auditing can be done in a more subjective way: in this manner,
the results base on personal opinions of the participants among other types of data
collection (e.g. Adkins et al., 2012).
The obvious benefits of auditing seem to be that the data can be collected in a quantifiable
way and the results are comparable to other areas if the instrument is the same used in all
the cases. When the focus is specifically on the way the environment is experienced by
people, auditing as such and alone does not seem like a profound enough research
methodology. Even if the local pedestrians filled did the evaluation, it would not leave too
much room for capturing the actual pedestrian experience and the nuances within it
because of the often binary nature of the checklist items in audit instruments.
Another common way to research the physical aspects of the environment is to use a
geographic information system (GIS). GIS-based methods allow the physical
environmental variables to be measured and computed in spatial units such as distances or
buffer zones. Additionally, services like Google Street View (https://maps.google.com/)
that provide detailed visual information of environments can offer a comparable and
supporting source of information considering the detailed elements on streets such as the
street furniture, urban trees, and pedestrian paths.
The GIS-based methods enable visualization and analysis of patterns and relationships in
the environment. Moreover, such methods can process huge amounts of information and
combine vast sets of data to interpret trends in the physical world. (e.g. Maliene et al.,
2011). On the other hand, the traditional GIS methods still leave the emotional and more
abstract side of the environment for minimal attention.
On the more qualitative side of the walkability research methodology, interviews can be
used as a way to understand from what walkability consists of. In addition to traditional
interviews, walking interviews (e.g. Clark & Emmel, 2010; Jokinen et al., 2010) provide
an excellent tool to investigate what is going on in pedestrians' minds when they walk
outside. Sitting down with the participant and using a physical map as leading the
conversation could be another manner to bring spatiality to the interviews in concrete.
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The downside of using interviews in the investigation of pedestrian experience is that such
methodology is very laborious if the aim is to get a well-representative sample of the case
or phenomenon at hand – especially, if there is interest in examining the statistical
relationship between variables. How then to combine the efficiency and extent of auditing
and the emphasis on the participants' tacit knowledge that is usually best externalized
through interview-type of methods? How to ideally integrate place-attached personal
meanings of people to the physical geographic information about an area?
SoftGIS methods as described by Kahila & Kyttä (2009: 390) "allow residents to produce
localized experiential knowledge". In softGIS, this type of knowledge makes up a special
layer in the traditional GIS (ibid.). By definition, softGIS seem like an ideal scheme to be
utilized in this type of research. The ideas within the softGIS methodology strengthen and
empower the link between the physical character and the human scale of the walking
environment.
In conclusion, softGIS is seen as a guiding concept and the most suitable methodology to
enable the examination of pedestrian experience in utility walking in the scope of this
research. SoftGIS as a methodology answers both to the quantitative and qualitative needs
of the setting: it provides concretely the desired connection between the walking
environment, the pedestrian and the experience in between.

4.1.2 Research strategy: Case study
Exploring the user experience of walking environments is indeed a vast phenomenon. As
pointed out in the introductory chapter, it is not feasible within the scope and resources of
one Master's thesis to create an all-inclusive description of the pedestrian experience in
utility walking or to generate a watertight theory about the relation between walking habits
and the user experience of walkability. Nevertheless, it is possible to portray and
characterize such phenomena by using a case study as the basis for the research strategy.
A case study is the type of research that involves an empirical investigation of a certain
event in its real life context (Robson, 2002). Eisenhardt (1989) has stated that the case
study research strategy is regarded as a competent option for providing descriptions as well
as for generating or testing a theory. In this thesis research, the aim is to provide a
description about the human-environment relationship in the context of walkability and the
pedestrian experience in utility walking. Accordingly, the case study strategy fits well into
a research design of such interests.
Additionally, the case study strategy seems to be an appropriate way to analyze humans
especially because a case study does not derive results from clinical experiments in
laboratory settings (Gillham, 2010. 4-5). "If you want to understand people in real life, you
have to study them in their context and in the way they operate." (ibid.: 11) This
characteristic is another piece of evidence to justify the idea of selecting case study as the
main method for this research as the research focus on the way humans experience their
environment.
In addition to the reasoning why the case study strategy is suitable for this research, it is
important to understand what is considered a case. According to Gillham (2010: 1-2), a
single case may be an individual, group, institution or a community. In this research, the
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case at hand is a community in a defined geographical area. The community here is the
group of people that share the characteristic of regularly walking for utility in Otaniemi.
The case area and its community are presented in the next section.

4.1.3 Case: Otaniemi campus
Otaniemi is situated in the city of Espoo in the Helsinki Metropolitan Area (Finland), see
Figure 4.1. The fact that Otaniemi accommodates a university campus is clearly reflected
in the demographics of the area. The main occupants of the buildings in the area are Aalto
University and its laboratories such as the Aalto Design Factory and Aalto Digital Design
Laboratory, other research institutes as well as both Finnish and international companies.
Correspondingly, the main groups of people visiting the area are students and employees of
the university and the companies. The people represent a lot of different nationalities.

Figure 4.1 Otaniemi is located within the Helsinki metropolitan area (Map data © 2016 Google)

Otaniemi is literally a small peninsula (Finn. "niemi") and it is physically outlined by the
sea in the north, east and southeast (see Figure 4.2 for scale). This enables several walking
paths along the coast. In addition to Otaniemi's sea location, the area has other types of
natural spaces. The campus is surrounded by trees and forests and in the north and
Otaniemi also connects to a nature protection area which is part of the Natura 2000
network of EU. Furthermore, one of the iconic public spaces in the area is the grass field
park Alvarin aukio behind the original main building of the former Helsinki University of
Technology (now part of the Aalto University).
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Figure 4.2 Otaniemi is scale

There are also living facilities in the area: the housing in the area is mainly based on
student accommodation but there are additionally some private housing and apartments
owned by rental housing companies. Moreover, there are some services in the area. There
are several daycares, a sports center and a small shopping center with a grocery store, a
pharmacy and a kiosk. The closest additional services are located in Tapiola. The locations
of different type of areas can be seen in Figure 4.3.

Figure 4.3 Different functional areas in Otaniemi (map data © 2016 Google)
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Otaniemi is currently an important and interesting area for development for the city of
Espoo. Firstly, Otaniemi campus is at the moment in the spotlight of development
activities of Aalto University: the area is going through both physical and organizational
changes which will have an effect on the built environment and the volumes of people in
the area
Secondly, Otaniemi is also part of the so called T3 area together with the areas of Tapiola
and Keilaniemi. The name T3 is derived from three aspects: the science ("tiede" in Finnish)
element of academic site of Otaniemi, the art (taide) element as provided by the cultural
center of Tapiola and the economy (talous) element coming from the business district of
Keilaniemi.
Finally, the significance of Otaniemi as a transportation node will only increase when the
continuation of the Helsinki metro line Länsimetro will start operating (expected as of
August 2016). This will improve remarkably the connections especially to the Helsinki city
center, and thus, it most likely has a great impact on the people flow volumes and the
general attractiveness of the area for visitors and new businesses.

4.2 Data collection
4.2.1 Interactive questionnaire
4.2.1.1 Questionnaire as a method of data collection
Questionnaires are probably one of the most common ways of gathering data for a sample
of people's opinions and experiences as also noted by Robson (2002: 227). A questionnaire
is a survey format that permits data collection of a large number of individuals as well as
enables a standardized and relatively structured presentation of this data (see also Robson,
2002: 230). Additionally, the data collected via a questionnaire can be analyzed by both
quantitative and qualitative methods such as statistical analysis or content analysis because
of its versatility. These aspects support the idea of using a questionnaire as a data
collection method in this research.
The variety of ways the data can be analyzed is allowed because questionnaires can be
constructed of various types of questions: data can be in a structured form by providing the
participant with set answer alternatives or it can be in a semi-structured form because of
open questions. Phillips & Stawarski (2008: 1-2) have concluded five different types of
questions in questionnaires: open-ended questions, checklists, two-way questions, multiple
choice questions and ranking scales.
To begin with, open ended questions allow the respondent to answer the question at hand
without limits. Checklists provide the respondent with a list of items and he or she is
requested to select the alternatives that best apply to his or her situation. Continuing, twoway questions limit answer options to a set pair of responses (e.g. "yes" and "no").
Multiple choice questions give several possible answers and the respondent is asked to
choose the option that is the most applicable to his or her situation. Finally, ranking scales
request the respondent to put a list of items in a certain order. (Phillips & Stawarski, 2008:
1-2.)
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To be able to cover all the research questions, three main types of information from the
participants are needed. Firstly, it is essential to obtain general information about the
participants' daily utility walking routes: where do they situate in Otaniemi and how long it
takes for the pedestrians to walk their daily routes. Secondly, as the pedestrian experience
is a central element in this research motivation, information about such experiences is
required. Thirdly, the habit strength of the participants has to be determined in order to
deduce if there is a connection between walking habits and the experienced walkability.
Furthermore, it is crucial to collect information about the participants themselves. For
example, knowing their age, gender and motivation to visit Otaniemi among other types of
background information can be used both to analyze the representativeness of the sample
and to compare different groups of participants.
4.2.1.2 Questionnaire realization and design
Interactive online questionnaire
In this research, the aim was to obtain as big sample of the population as possible.
Realizing the questionnaire in an online format made it possible to distribute it to a large
crowd and relatively quickly. Additionally, having the data in an electronic format
facilitated the analyzing process because the data did not have to be inputted manually to
any software used, although it needed to be modified.
The five question types in questionnaires presented before can all be realized with
basically any questionnaire software available. However, one of the key motivations of the
data collection in this study was to let the participants to show where their daily walking
routes actually pass within the case area as this adds an essential layer to the analysis of
walkability based on pedestrian experience. Hence, the questionnaire in this research was
to be put into practice in a way that this is indeed possible: the questionnaire needed to be
set on a platform that enables the use of interactive maps.
Maptionnaire (https://maptionnaire.com/) is a survey tool that answered these needs.
Maptionnaire is a customizable tool that allows the creation of structured questionnaires as
well as facilitates the answering to location-related questions by providing base maps and
the use of different types of draw buttons (e.g. routes, points) on these maps. Additionally,
Maptionnaire does not have to be installed in a computer, but instead, it works in the cloud
and it supports also mobile devices – these characteristics made the use of the tool easier
both for the researcher and the participants in this study.
Maptionnaire also allows translating the questionnaire which is very convenient thinking
about this research: In this research, the questionnaire was provided both in Finnish and in
English as there is a huge mix of nationalities among the pedestrians in Otaniemi. The
questionnaire was originally constructed in English and then it was translated into Finnish.
The translation process was done using the so-called "back-translation method" (see
Brislin, 1970) in which the translated document is translated back to its initial language (in
this case to English) by an independent translator. After this, the level of correspondence is
carefully checked and some modifications can still be made to the translation if needed.
The key in this study was that both versions of the questionnaire delivered the same
message to the respondents, and that the evaluation items shared same connotations.
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The final questionnaire was designed to collect all the needed data to be able to analyze the
pedestrian experience in the scope of this Master's thesis. In other words, the questionnaire
was designed in consideration of the planned data analysis and the variety of data needed
as suggested by Phillips & Stawarski (2008: 3). The questionnaire included open-ended
questions, checklists, multiple choice questions, and draw buttons provided by
Maptionnaire.
Background information and daily routes
For gathering information about the participants and for potentially later profiling them,
some background questions were presented in the questionnaire. The participants were
asked about their age, gender, occupation (student, working) and their personal link to
Otaniemi. Additionally, the participants were asked if they have restrictions in their
everyday mobility i.e. if they are able walk without any aid.
The special features of Maptionnaire were taken advantage of in finding out where the
daily walking routes in Otaniemi take place. The respondents were asked to draw one of
their ordinary daily routes directly onto a base map. After finishing the drawing of their
route, a pop up window showed the respondents with a few more detailed questions about
the walking route. These questions included the starting and end destinations of the route
as well as the travel time among other questions. See Figure 4.4 for screen captures of the
questionnaire.

Figure 4.4 Views of Maptionnaire: drawing a walking route on the left and answering more detailed
questions about a walking route on the right (Maptionnaire)

Having the routes recorded GIS-based on the dataset made it also possible to categorize the
different routes visually, for example, according to the pedestrian experience as a whole or
any of the five walkability elements determined in the theoretical framework of this study.
In addition to the drawing of the walking route, the participants were asked some details
about this particular trip: the starting and ending points of the route and how long it takes
to be completed.
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Pedestrian experience
Data about the pedestrian experience was collected in two ways. Firstly, after drawing their
walking route, the participants were requested to explain in their own words, without set
instructions or other limits, how their experience is when they walk this route: what kinds
of factors influence the experience and what kind of feelings they go through along the
route. This open-ended question was presented to the participants before they saw the
evaluation criteria constructed in this research in order to avoid any bias it might cause to
the answers. This way, the data from participants' own descriptions could later be used to
evaluate and validate the categorization of walkability elements drawn from the theoretical
affordances in walkability.
As mentioned, the second way that the participants evaluate their pedestrian experience
along their walking route in Otaniemi was done according to the evaluation criteria created
in this research. As a reminder, the five categories of walkability based on pedestrian
experience here are safety, functional characteristics, aesthetics, comfort and convenience
and social characteristics.
All of these categories contain numerous potential affordances as also already introduced
in Chapter 3. Naturally, because of practical reasons, the pedestrian experience in the case
of Otaniemi could not be evaluated based on all these affordances identified in the existing
audit instruments: it would have tired the respondent with the long lists of evaluation
items. Instead, certain often recurring items that simultaneously represent the essence of
the category were chosen. In this way, each category was constructed of five evaluation
statements and accordingly the criteria totaled 25 evaluation items. The full evaluation
criteria used in the data collection can be found in the Appendices of this thesis.
Affordances in this research are interpreted according to degrees of usability (see Section
2.2.4 Nature of affordances) instead of binary, existing or non-existing. This is why the
participants evaluated the walkability statements in the questionnaire on a scale of multiple
choices instead of two-way questions. Every statement was evaluated on a five-point
Likert-scale from "Strongly disagree" to "Strongly agree" the middle point being neutral.
This kind of evaluation scale can better capture the nuances within the walkability based
on pedestrian experience than a binary scale would.
Because affordances can be either negative or positive to the perceiver (see Section 2.2.4
Nature of affordances), it was crucial to consider the form the evaluation statements were
presented to the respondents of the questionnaire. All the statements were formed in a
positive way in a manner that the marks of agreeing could be interpreted as supporting
walkability. For instance, if the respondent agreed that he or she feels that there is enough
light along the route or that he or she can meet people spontaneously on the go, it was seen
as increasing the walkability score based on pedestrian experience for that particular route.
Obviously, the division to positive and negative statements is always to some extent
subjective. This research design was not an exception: the choices made by the researcher
when forming the evaluation items to "positive" statements are in the end based on
common opinions in the field as well as to personal beliefs. To someone, meeting people
spontaneously along a daily utility walking route may not be a positive experience at all,
even if it is seen like that in numerous walkability instruments and criteria. It could
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actually be a discouraging feature of the environment and thus, decrease the experienced
walkability.
Habit strength
In the scope of this research, an already validated instrument was used to examine the habit
strength of utility walking. This way the available resources were focused on analysis
instead of creating and testing a new measurement tool. The Self-Report Habit Index
(SRHI) by Verplanken and Orbell (2003), as already introduced in Section 2.3.3, provided
an excellent frame to investigate the habit strength, and thus, it was utilized in the data
collection of this case study.
The SRHI is a 12-item index that the authors recommend to use accompanied by a Likert
scale of at least five points. In the questionnaire design of this research, the respondents
evaluate the SRHI items through a 5-point scale: Strongly disagree, Disagree, Neutral,
Agree, and Strongly agree. The full SRHI instrument adapted to utility walking can be
found in the Appendices.
In addition to the SRHI, some questions about general travel mode choices and willingness
to walk were presented to the participants. In these questions, participants chose which of
the listed means of transportation they prefer for different distances: walking, cycling,
traveling by public transportation, or driving a car. Later, the participants could point out
from given answers how long they are generally willing to walk to get to a daily
destination.
Improving walkability in Otaniemi
Improving walkability in Otaniemi is not a main academic concern of this research, but it
is definitely an important topic in thinking about the future planning and design decisions
in the area. This was the principal reason why a section dealing with such theme was
included in the questionnaire.
By using the draw button features of Maptionnaire, the participants were able to point out
places for improvement in the map of Otaniemi. The different types of buttons were
categorized in the same way as the walking routes were evaluated based on pedestrian
experience: safety, functional characteristics, aesthetics, comfort and convenience, and
social characteristics. Moreover, after locating on the map a place for improvement under
one of the given categories, the participants were able to add information or comments
about that particular place and improvement suggestion. The amount of suggestions was
not limited.
On the other hand, in addition to the value added to planning, the information gathered
from the end users of the walking area can be used in the analysis of the walkability based
on pedestrian experience in Otaniemi. Participants were likely to mark places of
improvement that are closely related to the walkability elements that play a major role in
their personal utility walking experience. This type of information can be utilized to
support or to diminish the data collected about the pedestrian experiences in general in
Otaniemi.
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4.2.1.3 Testing the questionnaire and recruitment of participants
After the back-translation process (see section 4.2.1.2 Questionnaire realization and
design) had been successfully completed, the questionnaire was tested before its launch.
Two piloting participants answered to the Finnish questionnaire and two non-native
English speakers completed the English version. One of the Finnish speaking participants
used also a tablet computer in order to test the questionnaire interface in mobile devices.
The feedback from the participants varied from small typos in both of the questionnaire
versions to some confusing statements presented in the Finnish version. The Finnish
questionnaire was accordingly revised before publishing the questionnaires.
Participants were recruited for the research mainly through e-mailing lists and social media
sites as the questionnaire was available only online. A link to the questionnaire was
presented together with a brief description about the research to different organizations
operating in Otaniemi. These channels included student associations, housing companies in
the area and employee mailing lists of the university. The questionnaire was open between
20.11.2015 and 20.12.2015.

4.2.2 Observation
One key feature of case studies is that they use multiple sources of evidence (Robson,
2002). This is also a central element in verifying a case study because "no one kind or
source of evidence is likely to be sufficient (or sufficiently valid) on its own" (Gillham,
2010: 2). In this research, the questionnaire itself provided already several types of data.
However, the data collected in this manner was also supported by observation.
The observation was conducted after the data had been analyzed. The idea of the
observation was to deepen the researcher's understanding of the participants' experiences,
opinions and feelings related to their utility walking routes in Otaniemi. This way the
researcher was in touch with the case area on a completely new level compared to the
situation where she would have solely used the results of questionnaire data.
In practice, the observation is conducted by walking in the area according to the routes the
participants have indicated in the questionnaire. The observation is documented with
photographs for later referral.

4.3 Data analysis
The empirical data were analyzed by quantitative and qualitative methods. The answers to
the open-ended questions in the questionnaire were analyzed through content analysis.
Background information about the participants and the scores of different walkability
categories as well as the habit index were processed according to mathematical and
statistical methods. GIS-tools and network analysis were used to visualize the data in order
to obtain a deeper analysis. Moreover, linear regression analysis was conducted for
understanding the links different variables might have on the way pedestrians experience
their walking environment.
For such multilevel analysis of the data, several different types of software were used. The
version 9.05 of Tixel, which is an add-in that provides the user with a statistical interface to
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Excel, was used for the statistical analysis of the data in this research. Esri's ArcGIS
ArcMap 10.3.1 was used for the processing and visualizing of the geospatial data obtained
through the questionnaire together with some features of Maptionnaire’s own analysis
tools. For network analysis, Cyram's NetMiner 4 was utilized. Furthermore, the IBM SPSS
Statistics 23 program provided the proper tools for the linear regression analysis of the
variables possibly affecting walkability.

4.4 Research process
In conclusion, the empirical part of this study was guided by the softGIS methodology and
the data was collected through two channels: the interactive questionnaire as the main
method and observations as a supporting method. The use of multiple methods in data
analysis led to a description of walkability based on pedestrian experience according to the
case study strategy. The whole research process is presented visually in Figure 4.5.

Figure 4.5 The research process
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5 Results
This chapter presents the obtained results in the scope of this study. First, the participants
and the representativeness of the sample are discussed. After this, results of the utility
walking and the pedestrian experience as well as walkability in the light of pedestrian
experience in Otaniemi are displayed. After this, the potential relationship between habit
strength of utility walking and the pedestrian experience is covered. Finally, the chapter
ends in presenting the participants' suggestions for improving walkability in Otaniemi.

5.1 Participants and representativeness of the sample
In the data collection, a sample of 271 responses was achieved from which 77 % (210
responses) to the Finnish version of the questionnaire and 23 % (61 responses) to the
English version. Male respondents were slightly overrepresented in the sample: 54 % of
the participants were male and 45 % female. Three participants (1 % of the sample)
preferred not to indicate their gender. The majority of the respondents (99 %) reported that
they have no restrictions in mobility in utility walking while 4 respondents pointed out that
they need some kind of aid in their daily walking.
Seen from the occupational perspective, 64 % of the participants were students while 13 %
were working full time. The rest (23 %) were involved in both studying and working lives
as illustrated in Figure 5.1. Such structure is also reflected in the age of the participants.
The ages varied between 18 (sample minimum) and 63 (sample maximum) while the mean
was 25. Median of the ages was 24 and the most common age reported was 21.

Figure 5.1 Occupation of the participants

Thinking about the connection the participants have to Otaniemi, 63 % of the respondents
lived in the area at the time of the data collection, while the rest of the participants visited
the area mainly for studying or working reasons. Some participants also indicated that they
visit the area for leisure purposes: they visit their family members or friends living in the
area. The division of the different relationships can be seen in Figure 5.2.
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Figure 5.2 Participant's relationship to the case area

The sample seems to represent the demographic structure of the case area quite well.
Especially, the age of the participants follows the actual age structure of the district: in
2014, the great majority of the inhabitants of Otaniemi were aged between 19 and 24 (City
of Espoo, 2014). Additionally, as Otaniemi is a university campus, the majority of the
people living and moving around the area are students and in this way the occupational
profile obtained in the data collection can be seen matching the reality. Moreover, even if
the language version chosen by the participant does not directly imply his or her origin, it
can be inferred that both native Finns and participants from other cultural backgrounds
have been included in the study.

5.2 Utility walking in Otaniemi
5.2.1 Reported routes in Otaniemi
The daily walking routes drawn by the participants are illustrated in Figure 5.3. Utility
walking routes seem to cover the whole area in questions, but some clear trends appear
especially around the central parts of the campus. The biggest accumulations of reported
routes pass the housing districts and go by the focal university premises. The main road
Otaniementie, which has several transit stops for public transportation, seems to also gather
a great deal of walking routes.
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Figure 5.3 Daily utility walking routes in Otaniemi

In addition to drawing their walking route, the participants were able to choose the starting
and ending points of the routes from a list of destinations provided by the researcher.
Moreover, they were able to indicated a destination of their own and specify it in the
questionnaire. In the processing of the results, these open answers of the participants were
then decoded and added to the original list of destinations for further examination.
The most common type of daily walking route reported in the questionnaire was between a
home and a study location in the campus. Home and a study location were also otherwise
the most common extreme points of the drawn routes: 58 % of the routes started from
participant’s home while 48 % of the routes finished to a study location. The second most
common starting point for a route was a transit stop (17 %) followed by a study location
(14 %). The second most reported ending point for a route, after a study location, was a
transit stop (19 %) and then a workplace (10 %). The division between different extreme
points of the routes can be seen in Figures 5.4-5.6.
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Figure 5.4 Starting points of the utility walking routes in Otaniemi

Figure 5.5 Ending points of the utility walking routes in Otaniemi
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Figure 5.6 Extreme points of the routes in total

In addition to the statistical examination of the route details, a network analysis of the
starting and ending points of the reported routes was conducted. In such an analysis, the
starting and ending points of the walking routes are considered nodes in the walking path
network, and the connections between these nodes are called links. The network analysis in
this research took into account both the amount of reported links between certain nodes
and the direction of these links. Furthermore, the in-degree centrality of the nodes was
inspected and the resulting network map is illustrated in Figure 5.7 accordingly.

Figure 5.7 Network of extreme points of utility walking in Otaniemi
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5.2.2 Walking time and willingness to walk
Based on the evaluation of the participants, the majority of the reported routes (38 %) took
5-10 minutes to be completed in an ordinary day. 32 % of the walking routes took 10-15
minutes and 24 % of the utility walking routes took less than 5 minutes. In the case of 6 %
of the reported routes, participants spent more than 20 minutes walking. Figure 5.8
presents the division of different walking times among the reported routes.

Figure 5.8 Reported walking times for the drawn routes

In addition to the time the participants use for walking their everyday routes, their general
willingness to walk for utility was surveyed. The majority of the participants, that is 46 %,
were willing to walk 10-20 minutes on average to reach a daily destination. 27 % of the
participants did not want to walk more than 10 minutes while 20 % would walk 20-30
minutes on average to reach a daily destination. On the extremes of the scale, 5 % of the
participants would not walk more than 5 minutes for such a purpose and on the other end, 2
% were willing to walk more than 30 minutes daily for utility needs. The comparison
between the actual walking times of the daily routes and the general willingness to walk is
demonstrated in Figure 5.9.
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Figure 5.9 Walking times of actual utility walking routes compared to general willingness to walk

Among the participants, walking was the most popular mode of transportation until a
distance of 2 kilometers from home (see Figure 5.10). For a distance between 2-3
kilometers, the majority of the participants would prefer cycling as a mode of
transportation. When the distance was set up to more than 3 km, public transportation took
the position of the most popular mode of transportation.

Figure 5.10 Preferred travel modes for distances to a daily destination
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5.3 Pedestrian experience in Otaniemi
5.3.1 Main factors influencing pedestrian experience in Otaniemi
Before the more detailed evaluation of their daily utility walking route, the participants
were asked to describe their pedestrian experience in their own words. They were
requested to write about the factors and features that influence their feelings about walking
along the route they drew. By length, the collected answers varied between a few words
and several paragraphs of descriptions.
The content of the descriptions was analyzed based on the main message of each comment
written by the participants. In the case of longer descriptions, every separate item in these
descriptions was accounted as an individual comment. Moreover, the general tone
(positive/negative) of each statement was taken into account. The items arisen from the
descriptions could be grouped into 9 main themes: convenience, surroundings, safety,
weather, conflicts with other road users, community, personal factors, maintenance and
time of the day. In general, negatively toned mentions were twice as common as positive
ones. The structured results of the content analysis are presented in Table 5.1.
The most regularly mentioned factor influencing the pedestrian experience in Otaniemi
was clearly the convenience of the route. Items related to convenience appeared 164 times
in the sample data. Respondents wrote that their experience is affected by location and
connections (49 times mentioned), the length of the route (44), temporal barriers on their
way (35), path surface (27), passability (6) and the amount of available routes to choose
from (3). The mentions related to convenience were both negative and positive, but
negative comments were however more common. Positive notes were related to the
amount of walking paths and routes. Passability in a sense of how easy the route is to walk
as well as accessibility were commented by neutral tones. Length of the route got both
positive and negative responses while all the other topics received mainly negatively toned
mentions.
The second most mentions came about items related to the surroundings around the
walking route (69 mentions in total). These comments were mainly written from a positive
point of view: natural space (25), views and landscape (25) as well as the public spaces in
the area (5) were all seen positively influencing the pedestrian experience in Otaniemi.
Amount of space on the paths (8) and noise especially caused by car traffic (6) were some
of the main motives for unpleasant utility walking according to the participants.
Factors related to safety were almost as often mentioned in the experience descriptions in
the data as the ones of surroundings were. The 62 mentions of safety divided between the
lighting in the area and the routes (28), traffic safety (24), fear of falling or tripping (7) and
the general feeling of safety (3). The great majority of the statements about safety had a
negative tone: the participants seemed to see their concerns about safety having a clear
influence on their walking experience.
One theme that repeated over and over again in the descriptions was weather – and mainly
together with a negative connotation. Mentions about weather accounted for 54 individual
statements. The most of the weather-related comments were about weather in general (38):
these comments included things like how the weather affects the speed of walking and the
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mood of the pedestrian during the walk: “there is no way to escape the weather” as
captured by one of the participants. Other weather-related elements affecting the pedestrian
experience were water and mud on the ground (7), rain (5) and being cold (4).
Many of the participants mentioned that conflicts with other means of transportation affect
their walking experience. Related statements totaled 48. The majority of the comments was
related to the other users of the road network (43) while some participants also commented
on the lack of signs and guidance in the area (5). All items in this group were seen
influencing negatively to the pedestrian experience by the participants.
Following, social aspects and community along the route were mentioned 22 times in the
sample, almost exclusively having a positive influence on the reported pedestrian
experience. Encountering friends along the way and generally seeing life around were
some examples of how the surrounding community is felt affecting the pedestrian
experience.
Other less mentioned topics related to the personal factors of the pedestrian, to
maintenance of the paths as well as to time of the day the walk took place. Personal factors
(16 times mentioned) included details such as what the pedestrian is wearing, is he or she
in hurry or hungry and if they are carrying something among other things. Comments on
personal factors were toned both negatively and positively as well as with neutral
character. The maintenance of the road appeared 12 times in the descriptions: especially
the winter maintenance was seen as something negative affecting the walking experience
in the Otaniemi campus area. Finally, time of the day was mentioned 3 separate times and
these mentions did not have any special tone to them: participants did not explain further
how the time of the day affects their experience.
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Table 5.1 Pedestrian experience in Otaniemi: Summary of the content analysis
Factor

Total
mentions

Convenience

164

Surroundings

69

Safety

62

Weather

54

Conflicts

48

Community
Personal factors
Maintenance
Time

22
16
12
3

Topics

Mentions

Tone

Location and connections
Length of the route
Temporal changes in the area
Path surface
Passability
Amount of available routes
Natural space
Views and landscape
Amount of space
Noise and sounds
Public spaces
Lighting
Traffic
Fear of falling or tripping
General
General
Water and mud on the ground
Rain
Cold
Conflicts with other users of the roads
Signs and guidance
Community
Personal factors
Maintenance
Time of the day

49
44
35
27
6
3
25
25
8
6
5
28
24
7
3
38
7
5
4
43
5
22
16
12
3

negative
negative/positive
negative
negative
neutral
positive
positive
positive
negative
negative
positive
negative
negative
negative
negative
negative
negative
negative
negative
negative
negative
positive
negative/positive
negative
neutral

5.3.2 Item level evaluation of each category
After the participants had described their pedestrian experience along the drawn route in
their own words, they were asked to evaluate this particular route based on a given criteria.
The results of this evaluation are presented here following the category division derived
earlier: walkability based on pedestrian experience according to the aspects of safety,
functional characteristics, aesthetics, comfort and convenience, and social characteristics
are introduced.
Safety
According to the questionnaire results, a pedestrian in Otaniemi seems to experience his or
her environment very safe on average as seen in Figure 5.11. All the evaluation items in
the safety category of the questionnaire were agreed or strongly agreed by over 60 % of the
participants. In all the cases, less than 5 % of the participants saw the safety item in
question strongly disagreeable.
From the included safety aspects, the participants felt the most secure from crime on their
daily routes: 72 % of them strongly agreed with the statement while only 4 % disagreed or
strongly disagreed. The participants felt the least safe about traffic along their walking
48

routes. Around one third of the participants (24 %) disagreed or strongly disagreed of
feeling safe from traffic. However, as mentioned above, all the safety items were generally
well-rated including the traffic safety item.

Figure 5.11 Pedestrian experience of safety

Figure 5.12 shows the routes on both extremes of the safety scale. Violet routes represent
the routes that the participants felt the safest on average of all the evaluation items. Routes
marked with orange represent the opposite side i.e. routes that have been rated of the least
feeling of safety according to the evaluation criteria in this research. The routes that have
been experienced the most safe seem to cover the case area quite well but they appear
particularly strong in the segment between the northern coast and the center of the campus.
On the extreme of the category, the least safe routes according to the participants are more
concentrated along the main roads in Otaniemi.
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Figure 5.12 Utility walking routes of high and low experience of safety

Functional characteristics
In the evaluation of functional characteristics of the walking routes, the participants’
opinions about their experiences were more distributed to the disagreement side of the
evaluation scale than in the case of safety. The most disagreement was received by the
statements of feeling that pedestrians are prioritized over other means of transportation (35
% of the participants disagreed) and of feeling that there is enough light on the way (36 %).
The best rated item in the functional characteristics category was the feeling of having the
right amount of space around when walking the route: 69 % of the participants agreed or
strongly agreed with the statement while just fewer than 20 % disagreed. Another wellrated evaluation item was the feeling of having decent access to public transportation: 66
% of the participants agreed or strongly agreed with this statement. The overall ratings by
participants in this category can be seen in Figure 5.13.
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Figure 5.13 Pedestrian experience of functional characteristics

Figure 5.14 illustrates the reported walking routes assessed by functionality. From the
functional perspective, the locations of the highest and lowest rated routes seem to mix in
the housing districts and the central area of the campus. To some extent, a gradual trend
can be seen going through the area: functionally the best experienced routes are more
common in the seaside of the campus, but moving towards the busier roads increases the
presence of lower-rated routes.

Figure 5.14 Utility walking routes of high and low experience of functional characteristics
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Aesthetics
The results for aesthetics in the experienced walkability of Otaniemi have been listed in the
Figure 5.15. The analysis revealed that all the items in the evaluation category of aesthetics
got quite similar levels of agreement from the participants. All the statements were agreed
or strongly agreed by between 49 % and 58 % of the participants. The most agreed item in
this walkability category was “I feel that I have beautiful natural space around me” and it
was agreed by 58 % of the participants while 19 % of them disagreed with this item.
The second most agreed statement was about feeling that there is no man-induced physical
disorder along the route. Curiously, this statement was also disagreed a lot (actually, the
most): while 54 % of the participants agreed that they do not observe such physical
disorder, 29 % disagreed. The same way, 29 % of the participants disagreed that they have
interesting and attractive things to see along their daily walking route when 49 % agreed
with this statement.

Figure 5.15 Aesthetics according to pedestrian experience

But where are the walking routes experienced the most and the least aesthetic in Otaniemi?
As illustrated in the map in Figure 5.16, the coastal routes seem to be clearly aesthetically
the most walkable routes in Otaniemi based on pedestrian experience. The same way as in
the functional category, aesthetically less attractive walking routes locate evidently closer
to Otaniementie.
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Figure 5.16 Utility walking routes of high and low experiences of aesthetics

Comfort and convenience
AS in the category of aesthetics, similar kind of division to opposite feelings can be seen in
the category of comfort and convenience (Figure 5.17). The participants represented two
opposing groups of almost exactly the same size in the feeling of hindrances caused by
temporal barriers along their walking routes. 45 % of the participants agreed and 44 %
disagreed with this statement. The feeling of walking facilitated by street furniture was also
quite controversial among the participants: 30 % of them agreed that their daily walking
route in Otaniemi is supported by street furniture while the majority (40 %) disagreed.
Considering both the positive and the negative responses, the comfort and convenience
item that was most agreed in Otaniemi is the feeling of using convenient and wellconnected paths. 58 % of the participants feel this way when they walk their daily routes.
Only 13 % disagreed with this statement. On the contrary, the item of street furniture
already discussed above seems to be the least agreed one of the list.
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Figure 5.17 Comfort and convenience based on pedestrian experience

As a whole, the trends of the best and worst experienced routes thinking about comfort and
convenience resemble the ones of functional characteristics. The most comfortable and
convenient routes based on the pedestrian experience pass along the coastal areas in
Otaniemi while the least comfortable and convenient routes situate closer to the paths
along vehicular traffic and roadwork sites as seen in Figure 5.18.

Figure 5.18 Utility walking routes of high and low experience of comfort and convenience

54

Social characteristics
In the results of the questionnaire, one item in the social characteristics category stuck out.
A staggering 88 % of the participants agreed that they see people walking when they
themselves walk their daily routes in Otaniemi. After this statement, the strongest
agreement from the set evaluation criteria was received by the item "I can use the
[walking] time for socializing with a friend or an acquaintance". 63 % of the questionnaire
respondents agreed with this item while 18 % disagreed. See Figure 5.19 for the more
detailed results. Spatially, as illustrated in Figure 5.20, socially the best experienced routes
cover basically the whole case area.

Figure 5.19 Social characteristics according to pedestrian experience

Figure 5.20 Utility walking routes of high and low experience of social characteristics
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5.3.3 Walkability based on pedestrian experience in Otaniemi
An analysis of the results on the item level showed that Otaniemi seems to be a walkability
supporting environment based on pedestrian experience. The image of Otaniemi as a
walkable environment based on pedestrian experience was confirmed and reinforced also
when the evaluation was conducted in a category level. When the results of all individual
evaluation items within each category were combined, the results were as seen in Figure
5.21. The combined level of agreement in each category was achieved by calculating the
average scores of all the statements in the specific category. In every category, more than
50 % of the pedestrian participants showed agreement with the statements on average, and
less than 30 % disagreed.

Figure 5.21 Walkability based on pedestrian experience

The best and worst overall experienced utility walking routes in Otaniemi can be seen
visualized on the map in Figure 5.22. The general evaluation of the routes seems to follow
similar trends as seen earlier in the category level examination: the most walkable routes
based on pedestrian experience situate close to the coasts and the least walkabilitysupporting increase towards the busier roads and roadwork sites.
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Figure 5.22 The most and least walkable utility walking routes in Otaniemi based on pedestrian
experience

Some differences in the way the walking environment is perceived based on the
participants'' background information could be found in the data analysis. Firstly, a slight
difference can be seen in the way female and male participants evaluated walkability based
on their pedestrian experience. In every category, the female participants assessed the
statements lower on average than their male peers did (see Figure 5.23). In concrete, the
differences in evaluation was approximately -0,2 in each of the categories i.e. female
participants have agreed such amount less on the statements on average.

Figure 5.23 Pedestrian experience according to genders

Secondly, the age of the participant seemed to have an effect on how he or she perceives
the walking environment. Age-wise, the difference between distinct classes was not as
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consistent as when inspecting the two genders but a trend could still be recognized. In all
the categories, on average, participants from age classes 35-40 and > 40 agreed less with
the evaluation criteria than any other age class. The difference between the different age
classes is particularly clear in the cases of aesthetics, social characteristics and comfort and
convenience (Figure 5.24).

Figure 5.24 Pedestrian experience according to the participant's age group

5.4 Predicting pedestrian perception: Habit strength and testing
of variables
In order to examine the relationship between utility walking habit strength and the way
walking environment is perceived, the participants of the case study were classified based
on their Self-Report Habit Index (SRHI) score for utility walking habit strength (see
section 4.2.1.2). The index was calculated as the mean value of the level of agreement to
the instrument statements presented in Appendices. Each participant could have an index
value between 1 and 5 as the Likert scale used to evaluate the statements in the
questionnaire had five points.
The SRHI score in utility walking was 3 or higher in the case of 236 participants, which
made up to 87 % of the total sample. Only 11 participants (4 % of the sample) obtained an
index score of 2 or smaller from which just one participant equaled to 1. On the other end
of the scale, 126 participants, which make 46 % of the sample, had a score of 4 or higher.
The mean of the sample was 3,8.
Some differences in the habit strength could be noted between different age groups and
genders. Firstly, the strongest utility walking habit was among participants over 40 years
old: in this group the average score for the index was 4,1. The lowest scores – although
still relatively high – were in the groups of 20-24 and 35-40, in which the average SRHI
score was 3,7. Figure 5.25 illustrates the differences in SRHI between different age groups.
Then, inspected by gender, the difference in the utility walking habit index scores was
smaller. The average index score among the male participants was 3,7 while the same
value for the female participants was 3,9.
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Figure 5.25 SRHI in different age groups

A linear regression analysis was run to examine if there is a mathematical connection
between the utility walking habit strength (independent variable) and how walking
environment is perceived (dependent variable). This pair of variables was of main interest
here because of the research setting, but the analysis was also controlled for background
variables for determining what affects pedestrians' perception of walkability. Accordingly,
a multiple linear regression was calculated to predict the way walking environment is
evaluated based on SRHI score, gender, age, occupation and relationship to the case area.
The analysis was completed by using the stepwise method that automatically excludes the
not significant variables of the regression model. In addition to occupation and relationship
to the case area, SRHI was excluded from the model: the p-value for SRHI was 0,769,
which made it not a significant predictor in this particular model. All the excluded
variables and their p-values are presented in Table 5.2.
Table 5.2 The excluded variables in stepwise multiple linear regression analysis
Excluded Variablesa
Collinearity
Model

Beta In

DOccuStudent

t

Sig.

Partial

Statistics

Correlation

Tolerance

-,040b

-,563

,574

-,034

,669

DRelaLives

,087b

1,438

,152

,088

,912

DRelaStudies

,087b

1,402

,162

,085

,872

DRela_Other

,018b

,312

,756

,019

,995

SRHI

,017

,294

,769

,018

,978

b

a. Dependent Variable: Route
b. Predictors in the Model: (Constant), Age, DGenderM
Dichotomous variables are named starting with D.
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In conclusion, SRHI did not seem to statistically explain the way the environment is
evaluated by the participants in this case study. Statistical comparison between the two
classes, the weakest and strongest habit indexes, supported the regression analysis results.
As illustrated in Figure 5.26, no constant trend could be identified as differentiating the
classes of participants based on habit strength.

Figure 5.26 Habit strength and pedestrian experience

Projected on a map, the routes of participants with the highest and lowest scores in the
SRHI did not show any strong trends of where the utility walking routes locate in respect
to the habit strength (see Figure 5.27). What could be noted was that the routes of
participants with the strongest utility walking habits cover with their daily routes basically
the whole path network of Otaniemi. Moreover, the routes of the participants with the
weakest habits seem to concentrate especially on the coastlines in comparison.

Figure 5.27 Routes based on the pedestrian's utility walking habit strength
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Even if the habit strength in utility walking was not found to statistically predict the way
walking environment is perceived, some other variables did show evidence of predicting
such perception. The multiple linear regression model in this study suggested that age and
gender predict better how walking environment is evaluated than the habit strength of
utility walking does. Age (Beta = 10,250; p < 0,001) and gender (Beta = 0,176; p < 0,005)
were significant predictors in predicting the way participants evaluate their everyday
walking environment (see Table 5.3). As it can be seen in Tables 5.4 and 5.5, these
independent variables statistically significantly predicted the dependent variable in this
study and the overall model was a good fit for the data (R-square = 0,093; F(2, 268) =
13,701, p < 0.001).

Table 5.3 Predicting pedestrian experience by age and gender: Model summary.
Model Summarya
Model

R

Age

R

Adjusted R

Std. Error of

Square

Square

the Estimate

,305b

DGenderM

,093

,086

,58600127794
2948

a. Dependent Variable: Route
b. Predictors: (Constant), Age, DGenderM

Table 5.4 Multiple linear regression: ANOVA.
ANOVAa
Sum of
Model

Squares

Regression
Residual
Total

df

Mean Square

9,410

2

4,705

92,031

268

,343

101,441

270

F
13,701

Sig.
,000b

a. Dependent Variable: Route
b. Predictors: (Constant), Age, DGenderM
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Table 5.5 Multiple linear regression: Coefficients.
Coefficientsa
Standardized
Unstandardized Coefficients
Model

B

(Constant)

4,009

,143

Age

-,023

,005

,216

,071

DGenderM
a. Dependent Variable: Route
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Std. Error

Coefficients
Beta

t

Sig.

27,972

,000

-,250

-4,303

,000

,176

3,025

,003

5.5 Participants' suggestions for improving walkability in
Otaniemi
At the end of the questionnaire, the participants were able to point out potential places to
improve walkability in Otaniemi by tagging such spots to a base map. In total, participants
tagged 584 separate places across all the five evaluation categories. Figure 5.29
summarizes the amounts of dots marked under each evaluation category.

Figure 5.28 The division of walkability improvement suggestions to different categories.

In the sample, places to improve the safety aspects of walkability were reported the most.
Such locations were tagged 219 times on the map which is 38 % of all tags. The second
most places were marked under the category of functional characteristics (140 places, 24 %
of all) followed by aesthetics (106 places, 18 % of all). The category of comfort and
convenience composed 14 % of all marked places (81 tags) while social characteristics
were the least commented places for improvement by 38 tags (7 % of all places). All the
tagged places are presented in Figure 5.29.
Figure 5.30 shows a heat map of all the suggestion tags combined. Such examination
revealed that by segments, the strongest intensity of places for improvements for
walkability appears in the surroundings of the main library and the local shopping center as
well as along the Otakaari street from the housing streets towards south. From the
perspective of walkability, the concentrations of the improvement needs proposed that
these areas should be prioritized in the holistic planning of Otaniemi. Least improvement
locations were tagged into the coastline, which supports the earlier classification of this
area as walkable based on pedestrian experience.
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Figure 5.29 Participants' suggestions for places of improving walkability

Figure 5.30 The intensity of improvement suggestions in the area.
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What kind of thoughts the participants had then generated for improving these marked
spots? The concerns about safety included mainly comments about the lighting, lack of
sidewalks and safe pedestrian crossings, and slippery paths in winter time. Additionally,
often hazardous places that cause conflicts between pedestrians and cars or bicycles as well
as risks related to the roadwork sites were often mentioned among the improvement
suggestions. Some comments regarded also social safety issues such as drunken people
shouting at passers-by. See Figure 5.31 for the tagged locations in the category of safety.

Figure 5.31 Suggestions for improvement: Safety

In the case of functional aspects of walkability, participants suggested especially places to
improve path surfaces. Additionally, several tags included ideas about making commonly
used shortcuts to official paths e.g. by improving maintenance and condition of these paths
and adding stairs and way-finding aids where needed. Functional suggestions introduced
also thoughts about too narrow paths, needs for street furniture such as garbage bins and
benches as well as wishes about solutions for muddy and wet parts of the walking paths.
Figure 5.32 presents all the tags under the category of functional characteristics.
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Figure 5.32 Suggestions for improvements: Fuctional characteristics

Aesthetically, the places for improvement contained comments about garbage in the
environment and the condition of garbage bins and containers in the area. Better utilization
and maintenance of the parks and natural spaces as well as taking better care of the local
shopping center were also aesthetic key concerns among the participants. Additionally,
many participants communicated that there is not sufficient interesting things to look at in
general: more public art or even adds to make the environment more lively were asked for.
In this category, participants also pointed out places on the map that are already
aesthetically satisfying in order to demonstrate what kind of places are needed more to
improve the pedestrian experience in Otaniemi. All the aesthetics-related places for
improvement are presented in figure 5.33.

Figure 5.33 Suggestions for improvements: Aesthetics
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Certain trends could be also identified in the categories of quantitatively least improvement
suggestions. From the comfort and convenience point of view, participants tagged several
places with descriptions related to stair needs and formalizing shortcuts – thus, some things
overlapped with the tags of functional characteristics. Moreover, information about public
transportation and bus timetables was requested in the comments for making the utility
walking in the area more comfortable. Figure 5.34 illustrates on a map, where the places
for improvement were tagged in the category of comfort and convenience.

Figure 5.34 Suggestions for improvements: Comfort and convenience

Within the improvement suggestions for social characteristics of walkability, one of the
most tagged types of points was places requesting more cafeterias with long opening hours.
Another often mentioned theme was suggestions about more and new places dedicated to
social activities: well-maintained, signaled and inviting spots for get-togethers and leisure
activities. According to the participants, such changes would improve the liveliness and the
sense of community of the walking environment. Moreover, some places tagged under the
social category dealt with similar needs of having something interesting to observe in the
environment – although, from a different perspective. Concluded of the responses, such
entertaining or curious details along walking could improve the spontaneous interaction
between the pedestrians. Tags related to social characteristics are presented in Figure 5.35.
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Figure 5.35 Suggestions for improvements: Social characteristics
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6 Discussion
This chapter presents the reflection of the obtained results introduced in Chapter 5. It
discusses the results from the perspective of the original research questions: the utility
walking in Otaniemi, the walkability of Otaniemi based on pedestrian experience, and the
relationship of utility walking habits and the way walking environment is evaluated. In the
end of the chapter, the participants' suggestions for improving walkability in Otaniemi are
discussed in a manner that sets more light on what affects pedestrian experience.

6.1 Utility walking in Otaniemi
6.1.1 Where do the utility walking routes go and why?
Interpreting the results, it seems that Otaniemi as an area is widely utilized for daily
walking for travel. The presence of the university is clearly shaping the routes, but it is also
vital to notice that the natural spaces are well taken advantage of even if in several cases
they seem to physically lengthen the walking route.
One curious detail sticks out from the utility walking routes in the case area. Some
participants drew their utility walking route to branch off the main walking path in
Servinniemi, but later to return to the starting point of this loop (see Figure 6.1). In other
words, these participants seem to take on their way an additional detour that does not
appear to physically advance their trip towards their destination, which seems like a
somewhat odd action for a utility walking route seen from a logical perspective. The
questionnaire responses of these participants did not suggest any special reason for such
route choices. According to observations of the environment in this particular place, there
is actually no walking path at all: these drawn routes take a sidetrack to the woods without
any rational, physical destination. The place is very calm and attractive, which might be
one reason for this type of walking behavior as these participants had initially selected a
utility walking route along the coast and between the trees. Thus, it is possibly an
additional value to the experience of walking to these particular pedestrians.

Figure 6.1 The cases of Servinniemi and the local sports field
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In addition to knowing where the walking routes situate in Otaniemi, it is also interesting
to inspect what kind of areas were not among the daily walking routes reported by the
participants. For example, as demonstrated in Figure 6.1, participants seemed to rather
choose a path along the coast even if there was a shorter way to the same destination along
the local sports field. Observations on the area revealed that even though this shorter route
might be technically faster, it could be described rather forbidding compared to the coastal
path: the route is narrow, dark and probably muddy after rain or slush.
Based on the network analysis and as illustrated in the network map earlier in section 5.2.1,
the most central node of the utility walking route network in Otaniemi is the node of transit
stops followed by the ones of homes, study locations and workplace. Such central positions
of these nodes imply that transit stops, homes, study locations and workplaces are
characterized as prominent for the network of utility walking paths in Otaniemi: many
routes tend to connect to them. Correspondingly, from the in-degree centrality perspective,
these places are important considering the flows of people and information in the area.
According to such results, these are also popular places to be and pass through – a fact that
could be taken into advantage in future planning of the area.

6.1.2 The critical points of choosing walking as a travel mode
The majority of the reported utility walking routes took 5-10 minutes to be completed and
together with the information obtained through observations, it can be seen that the
distances in the case area are relatively short. Thus, the pedestrians in Otaniemi are not
exposed to the environment very long times at once when traveling by foot to their daily
destinations. Moreover, according to the empirical evidence, it is possible to say that the
general willingness to walk among the pedestrians of Otaniemi exceeds their actual
walking times on average. This can be understood as another confirmation for the dense
web of walking paths and short distances in the area.
Alternatively, this might actually reveal a bias within the sample of this research: maybe
the general willingness to walk is higher than the actual walking times because the people
that have decided to complete the walkability questionnaire are in general more interested
in utility walking than people on average. Willingness to walk for travel is also affected by
many personal factors such as age, health condition, and time availability. These personal
aspects probably work in favor for general willingness to walk longer in a sample in which
the majority is students aged around 25.
The results of the statistical analysis can be also used in determining the critical distance
when pedestrians in Otaniemi choose other means of transportation over walking for
utility. As seen in the Results chapter, the findings suggest that the crucial point of
choosing walking as a travel mode is a distance less than 2 km for people walking daily in
Otaniemi. Likewise, the crucial point of not using the bicycle for an everyday travel is 3
km for the same population.
Similar results have been obtained by earlier research. For example, in Finland, the latest
national passenger transport survey (2010-2011) has examined the length distributions of
different travel modes in everyday trips. According to the results, the most common
distance to walk is a distance less than a kilometer while the most common distance to
cycle is between 1 km and 3 km. (Finnish Transport Agency, 2012.) In the case of
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Otaniemi, the background of the population may additionally explain the slightly higher
willingness to walk compared to the most common walking distances. Otaniemi is actually
the poorest zip code area in Finland and this has been reasoned by the fact that the majority
of the people residing in Otaniemi are students (YLE, 2013). Hence, the lack of financial
resources may influence the willingness to walk instead of using especially public
transportation and car.

6.2 Pedestrian experience
6.2.1 Physical and subjective factors
Concluding from the results, it seems that the pedestrian experience of utility walking in
Otaniemi – when examined through the open descriptions of the pedestrians themselves –
is affected both by physical, convenience-based factors and more subjective “feeling”
types of features. The easy and effortless way to get to daily destinations as well as not
excessively needing to worry about safety along the way appear to be the most important
factors in positive pedestrian experiences in the case at hand. These are obvious factors
supported by earlier research: similar evaluation items and categorization are included in
several literature sources and auditing tools as it has been enlightened earlier in the
theoretical part of this thesis.
However, the effect of the surroundings on a more abstract level cannot be overlooked in
the light of the results: the participants' references to seeing something special around
along the route, social and community aspects as well as notes about the general mood
along the walking resonate strongly in the experience descriptions. Hence, such subjective
factors seem to play an essential role in the overall pedestrian experience – and it is
substantial to acknowledge such factors in the holistic evaluation of walkability.
The content analysis results of the open descriptions showed also that participants of the
case study reported negatively toned comments twice as frequently as the positively toned
ones, which indicates that the pedestrians think intuitively easier factors that have a
negative impact on their utility walking experience than factors that enhance such
experience. Accordingly, it seems that the pedestrians note instinctively things that are
somehow wrong or disturbing rather than things that make the walking experience smooth
or more pleasant.

6.2.2 Validation of the evaluation criteria
In addition to having value in examining walkability based on pedestrian experience, the
open descriptions about the experiences in the participants' own words had methodological
value in this research. The participants were asked to describe their pedestrian experience
before they saw the rest of the questionnaire, and hence, the items used to evaluate
walkability in this case study. Accordingly, their descriptions have not been affected by the
research motivation or limits. In this manner, the content analysis of the experiences of the
participants’ own words can be used to analyze the validity of the research design derived
from the walkability instruments.
Generalized from the open answers of the participants, the biggest factors that influence
their pedestrian experience in Otaniemi are convenience, the surroundings and safety.
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These were also all included in the questionnaire. Several of the statements written by the
participants appeared directly in the route evaluation part of the questionnaire: for example,
traffic safety and fear of injuries came up both in the open descriptions and the evaluation
criteria constructed in this research. Thinking about convenience, items in the sample
concerning path surface and temporal barriers corresponded to the items in the
questionnaire. Similar to items of aesthetics in the questionnaire also resonated in the
answers provided by the participants about the surroundings.
Additionally, conflicts with other road and path users was a topic regularly mentioned
among the experience descriptions and it was also taken into account in the evaluation part
of the route’s functional characteristics in the questionnaire. Several of the comments
about the community such as seeing people in their activities and “meeting familiar faces”
had direct matches in the questionnaire criteria. Furthermore, participants’ remarks on
maintenance and how it affects their pedestrian experience resembled some items in the
categories of comfort and convenience, aesthetics and functional characteristics in the
questionnaire.
The weather was also a topic often mentioned in the experience descriptions. Weather was
not directly included in the walking route evaluation part of the questionnaire, primarily
because it is a challenging thing to affect by planning and design. Therefore, it was mainly
included in audit instruments in the form of street furniture such as shelter and shade.
Street furniture was actually one element in the evaluation criteria of this research too, but
the link to weather might not have come clear to the participants of the study, and so, it
cannot be interpreted as a class of evaluation corresponding to weather.
Furthermore, personal factors were neither included in the questionnaire as the theoretical
focus of the research is derived from the theory of affordances and thus, on the relationship
between human and environment. Personal factors were not seen fully suiting that picture
as they evolve from just the human side of this relationship. Moreover, “time of the day”
was not acknowledged in the questionnaire: this was left to the judgements of the
participants themselves. In other words, they were able to decide which moment of the day
their drawing concerned (e.g. morning to workplace, afternoon to the supermarket, evening
to home), but this was not asked to be specified in the questionnaire.
All in all, it seems that the evaluation criteria for walkability based on pedestrian
experience constructed in the theoretical part of this thesis research captures many of the
essential remarks made by the actual pedestrians in the case area. Basically, all the
categories of the evaluation criteria (safety, functional characteristics, aesthetics, comfort
and convenience, social characteristics) and the more detailed items within them
corresponded to factors often mentioned in the participants’ descriptions of their
experiences – at least within the theoretical framework of the study.
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6.3 Walkability based on pedestrian experience in Otaniemi
6.3.1 Otaniemi through the five categories of walkability
Safety
All in all, from the safety perspective, Otaniemi seems walkable based on pedestrian
experience on safety. The results and particularly the level of agreement in the statements
"I feel safe from crime" and "I feel safe from threatening behavior by other people" reveal
how peaceful Otaniemi is as a daily walking environment. An observation tour around the
area verifies this image: there are people walking and cycling all over the area which
together with the housing districts create the safety reinforcing feeling of "eyes on the
street"(see Gehl, 2010). The sound environment is also quite serene.
Such feelings are a very probable outcome, especially because the area is a university
campus full of collective student traditions and customs – moreover, this was possibly
accentuated in the results as the majority of the participants were students in this research.
As an urban area, Otaniemi has quite a lot of natural space even along the busiest streets.
This can be one reason why the participants felt that they were not exposed to air and noise
pollution along their walking routes even if there is both private and public vehicular
traffic in the area.
The routes that were experienced the most safe seem to cover the case area quite well but
they appear particularly strong in the segment between the northern coast and the center of
the campus. According to the GIS analysis presented earlier, these routes seem to pass both
along natural space and between buildings. In such a manner, this segment probably offers
safety to the pedestrians both at physical and social levels as it is quite calm traffic-wise,
and at the same time, the life in and around the houses and other buildings affords eyes on
the streets.
On the extreme of the category, the least safe routes according to the participants were
more concentrated along the main roads of Otaniemi. Such a position may be due to
crossing busy streets or other traffic-related concerns. Based on the results, some safety
issues can also be interpreted taking place in the southeast corner of the area, along the
coast. This result can be caused by matters of lighting, as this area is relatively dark during
night time and the winter season verified by observations.
Functional characteristics
What comes to the functional characteristics based on pedestrian experience in Otaniemi,
observations in the area give away the same impression as did the analyses. For instance,
bicycles cause moments of anxiety to the pedestrian sometimes because of the lack of
separate bike paths and sometimes because of the lack of clear traffic signs. Additionally,
walking around Otaniemi reveals that in several places where it seems logical to cross the
road, there is no actual pedestrian crossing nearby. What comes to the lighting, there
indeed are some segments where lighting is weak or not present. However, this becomes
probably accentuated especially in the winter months, which was also the case the
questionnaire and the observations were conducted.
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The best rated item in the functional characteristics category was the feeling of having the
right amount of space around along the utility walking route. Such a result seems
reasonable again in the light of the amount of green and natural open space all over
Otaniemi. Nevertheless, it seems that the balance between such open space and
connectivity exists in Otaniemi: another highly agreed functional item in the evaluation of
the case area was the feeling of having decent access to public transportation.
Temporal barriers seemed to have a great impact on the pedestrian experience in Otaniemi
according to the participants' open descriptions, but such impact could also be seen in the
GIS analysis of functional characteristics. It appears that the temporal roadworks and
construction sites that took place nearby the main library and the Computer Science
building of Aalto University at the moment of data collection probably affected the
pedestrian experience of the functionality in this zone because routes passing these sites
were included the least agreed routes in this category. As the negative impact of the
temporal barriers on utility walking experience arose from several sources of data, the
importance it has in walkability needs to be definitely acknowledged. The main road work
sites of the time the data collection can be seen in Figure 6.2.

Figure 6.2 Main road work sites in the time of the data collection

Aesthetics
The agreement in the results from the category of aesthetics attest the intensively
subjective nature aesthetics has in evaluating walkability. For example, this can suggest
explanations for the bipolar division of agreement in the aesthetics statements. For some, a
significant chaos in the environment is needed to consider it "man induced physical
disorder" while for others, already a few pieces of garbage lying around is exactly this.
Moreover, "interesting" and "attractive" have very personal meanings to individuals and
such perceptions have been formed according to their personal history and sociocultural
background.
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Obviously, as the focus here is walkability based on pedestrian experience, all the
evaluation categories and items are indeed subjective – and they were aimed to be so. The
results here suggest however that there may be different levels of subjectivity within
experienced walkability: already comparing the results of aesthetics and safety in the
Otaniemi sample hints such structure. This becomes evident especially from the GIS
visualizations as it is possible to see that some segments of the case area are characterized
both by low and high agreement on the evaluation statements at the same time.
As seen in the Results chapter earlier, the least attractive utility walking routes based on
pedestrian evaluation in Otaniemi locate close to the Otaniementie street (See Figure 6.3).
Especially, the segment close to the Department of Computer Science gathers a great deal
of the less aesthetic routes. For a pedestrian, this segment is a start of a long straight
sidewalk that passes between a busy road and office buildings and seemingly does not
offer a lot of interesting stimuli in the human scale. Such monotonous environment
influences very likely to the ratings of pedestrian experience of routes in this area. At the
time of data collection, this particular area was also one of the main construction sites in
Otaniemi. This most likely affected the participants' evaluation of aesthetics in the
segment.

Figure 6.3 The segment of Otaniementie

Comfort and convenience
Based on the GIS analysis, it is interesting to note that some of the best evaluated routes in
the category of comfort and convenience appear to take a longer track (e.g. paths on the
coast) while in the open descriptions of the participants the shortness of an everyday route
was seen having more influence on the pedestrian experience than for example views and
landscape did. On the other hand, the evaluation items like comfortable path surface and
being able to choose between many alternative routes may positively affect to the
pedestrian experience on these longer routes.
Moreover, it is essential to point out that the pedestrian experience is very likely closely
linked to the purpose of the journey. For example, pedestrians have probably different
functional requirements for walkability on a route when waking up very early in the
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morning to rush in the dark to the workplace, and a route when strolling calmly to home in
sunshine. Based on observations, the coastal routes do not objectively seem as functional
in general as other routes because there is basically no lighting or street furniture, and they
take longer to be completed. However, these routes may functionally serve well the
purpose the participants have assigned to them: the comfort and convenience needs are met
in respect to the destination, motivation and time available for the particular route. Such
routes might cause different pedestrian experiences on comfort and convenience and in all
the other categories as well, for trips of other purposes and at other moments.
Social characteristics
When kept in mind that the case area as a university campus, the results in the category of
social characteristics were not very surprising. For example, as observations in the area
also verified, Otaniemi is densely inhabited and occupied by university buildings, which
makes it actually rather hard not to see several people walking when taking a stroll in the
area. Although the area is filled with natural space, the collective nature of the area
together with the short distances is surely the main drivers for walkability thinking about
sociability aspects.
On the other hand, one might guess that this community type of characteristic of Otaniemi
campus would be similarly reflected in the results of the evaluation item "I see people busy
with activities". Observation in the area would suggest the same: there are many people
doing sports walking dogs or involved in free time activities such as flying drones all over
the area. However, this item was agreed the least within the category of social
characteristics. Naturally, this is one of the evaluation items that presumably is very
delicate to the seasonal changes. In the winter time, which was also the time of releasing
the questionnaire, there is probably less action on the streets than in other seasons. Autumn
and spring are the peak seasons of student life in Aalto University especially because of
their position in relation to the academic year. Summer, on the other hand, is very quiet in
Otaniemi even if the season is the most activity encouraging weather-wise in Finland.
Based on the GIS visualization, the routes of most agreement in the social characteristics'
evaluation items cover more or less the whole case area. Such routes pass also the coastal
sides of Otaniemi which one might intuitively consider characterized by less traces of
special activity. However, these routes are likely popular for both utility and leisure
walking, which increase the amount of people using these paths and consequently the
social aspect of them. The least sociability-supporting walking routes do not seemingly
follow any specific pattern: they do not concentrate to any particular segments, but actually
blend into the better evaluated routes in this category.

6.3.2 Walkability based on pedestrian experience in Otaniemi
The pedestrian experience was analyzed both on item level and on category level as
already demonstrated in the previous chapter. Investigated on the category level, the lowest
walkability score based on pedestrian experience in Otaniemi fell into the category of
comfort and convenience in this case study. This category had both the least agreeing
responses and the most disagreeing ones. During the data collection of this research, there
were more construction sites in Otaniemi than ordinarily. This might have biased the
results to the negative side of the evaluation scale, especially in the case of the category of
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comfort and convenience. The roadwork has forced pedestrians in the area to change their
habitual routes and take additional detours, which obviously affects the experience of
convenience. These ideas are supported also by earlier research: consistent evidence has
been identified in the relationship between connectivity in the built environment and
walking (Sinnett et al., 2012).
The category of safety received clearly the highest score when compared to the other
evaluation categories. There is some historic statistical evidence that supports the high
ratings in safety particularly in the case area Otaniemi. According to statistics about traffic
safety, Otaniemi is a very safe area. On average, Otaniemi is safe in this sense both in the
scale of Espoo and the whole Finland (City of Espoo, 2010). For example, proportioned to
the number of inhabitants, there were less road accidents in the area than in Espoo on
average during 2004-2008 (ibid.).
From the whole data, most neutral answers were given in the categories of social
characteristics and aesthetics. This can be interpreted that the participants were generally
the most unsure about their experience in these categories: almost one fourth (24 %) of the
individual responses in these categories each were neutral i.e. not deciding if to agree or
disagree. Such information can provide interesting evidence about the levels of subjectivity
of different evaluation categories or the abstraction of such topics. It is curious that the
categories of social aspects and aesthetics include the most indecisive respondents even if
according to general logic, they ought to be some of the most subjective categories
included in this study and thus, one might expect that people can say without hesitation if
to agree or disagree on items in these categories.
The results in this case study also revealed differences in the ways different type of
pedestrians evaluate the routes in Otaniemi: gender and age were found having an
influence on how the walking environment was evaluated by the participants.
Firstly, the female participants consistently showed less agreement on the evaluation
statements than did the male participants. This can imply that the female pedestrians in
Otaniemi are less satisfied with their daily walking environment than the male pedestrians.
On the other hand, compared to their male peers, the female participants might be more
aware about the factors affecting their pedestrian experience in utility walking and hence,
they seem more critical towards the evaluation statements.
Secondly, according to the analyses, younger age increased the agreement on the
evaluation criteria of the walking environment. This could be seen especially in the cases
of aesthetics, social characteristics, and comfort and convenience. Such differences can
originate again from the fact that the case area is a university campus: the environment
may stimulate and please more the younger participants because it is filled with traces of
student life. As such, the area may not answer as well the aesthetic and social needs of the
older pedestrians in the area.

6.4 Habit strength as predictor of perception
The analysis of the utility walking habit strength suggest that pedestrians in Otaniemi have
generally a strong tendency to choose walking as their daily travel mode because the
sample was characterized by high scores of the Self-Report Habit Index (SRHI) adapted to
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utility walking. Accordingly, pedestrians in Otaniemi appear to choose walking as their
travel mode frequently and automatically, and such behavior seems to be an identifying
factor in them, at least to some extent.
Based on the regression analysis conducted in this study, the utility walking habit strength
does not predict the way walking environment is perceived. However, these results do not
automatically mean that there is not any link between habit strength in utility walking and
the way walkability is evaluated even if there is evidently no mathematical connection
between these two variables. The selected case area and the background of the
heterogeneous background of the participants might affect to such link. For example, in the
case of this research, the sample is relatively homogeneous, but in a study of wider variety
of participants some connections might be found. Additionally, the great majority of the
participants in this case study showed strong utility walking habits: in a sample where there
is greater variation in the SRHI variable, the linear regression analysis might give other
type of results. Obviously, this is only speculation and nothing can be concluded without
further research.
It is also good to note that Otaniemi seems quite a walkable environment based on the
pedestrian experience according to the results of this research: differences in perceiving
walkability based on the SRHI score might be stronger if the studied environment was not
as walkability supporting. Moreover, as reported in section 5.2.2, the pedestrians in
Otaniemi are not exposed to the environment very long times during their everyday travels.
Longer exposure to an environment might project more drastic differences in the
perception of walkability based on habit strength.
The GIS analysis of the SRHI scores for utility walking in the sample revealed an
interesting detail about walking routes in Otaniemi: participants with the lowest scores in
the index reported utility walking routes within the whole case area, but especially in the
coastlines. These findings could hint that pedestrians with weaker utility walking
tendencies seek to add value to the pedestrian experience, for example, by walking among
natural space more than people with stronger tendencies.

6.5 Understanding pedestrian experience through needs
The participants of this case study gave a great amount and variety of suggestions to
improve walkability in Otaniemi. These ideas and locations can be utilized in the future
planning of the area, but in addition to practical improvement suggestions, the concrete
places for improvement marked in the base map can offer supporting evidence for
understanding better what is important in walkability based on pedestrian experience in
Otaniemi.
For instance, the most popular category for improvement suggestions in the sample is
safety, but interestingly, safety is also the category that the participants have agreed the
most in the walking route evaluation part of the questionnaire. One might expect that as
safety is the best rated of all evaluation categories in this research, the participants would
have fewer needs to report safety concerns in the area. The results here bring forward the
idea that safety indeed is very important for the user experience of Otaniemi as a walking
environment. The same way functional characteristics seem to play an essential role in
such experience. On the other hand, improvement suggestions related to safety can be
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relatively easy ones to point out compared to some other categories: because of their more
objective nature, such suggestions are more likely to be identifiable by a wider group of
pedestrians, and thus, they can be more realistic to potentially be realized.
There are some remarks to be considered when deriving this kind of conclusions.
Naturally, feeling safe generally along one's everyday walking route does not directly
imply that there should not be any individual unpleasant or dysfunctional spots along the
way. Moreover, unsatisfied participants may have tagged more spots in each category in
relation to more satisfied participants. In any case, these potential biases do not take away
the significance of the outcome calling attention to the large amount and proportion of
reported safety improvement needs. Safety remains one of the biggest influences on the
pedestrian experience in Otaniemi as evidenced by the frequency and manner it recurs in
the data.

79

7 Conclusions
The final chapter of the thesis concludes and evaluates the research. The original research
problem is examined in the light of the results obtained in this study and the main
outcomes of the case study are discussed. Furthermore, the quality of the research,
limitations and possibilities for future research are reviewed.

7.1 Walkability based on pedestrian experience
Pedestrians as experts of their walking environment
The main academic aim of this thesis has been to research how walkability can be
evaluated based on pedestrian experience: what the walking environment affords to a
pedestrian and what kind of factors influence the pedestrian experience as a whole. This
thesis work's aim has been to contribute the field of walkability by highlighting the end
user of the environment as a valuable source of information for evaluating and improving
the everyday interaction people have with their walking environment. In the quest to do so,
this research utilized a case study strategy according to the softGIS methodology.
From defining the scope of the study to the methods of data collection, the essence of this
research has been inspired by the human-environment relationship and especially the end
users of environment as a significant source of information in land use planning and urban
research. Along the research questions, one of the fundamental objectives of this thesis
work has been to empower the pedestrians themselves in evaluating walkability in their
everyday walking environment. In order to do so in practice, this research has taken
generally acknowledged and validated environmental assessment items, converted these
items into affordances of the environment in the context of walking and then let the actual
end users of the environment evaluate the walkability of their daily routes.
Walkability based on pedestrian experience has been investigated here through three
research questions that covered three topics of interest: the utility walking in the case area
of Otaniemi campus, the walkability of the area based on pedestrian experience, and the
relationship between the pedestrian's habit strength of utility walking and his or her
perception of the walking environment. The conclusions of the research are discussed here
following the structure and order of these topics and finished with the deliberation of the
original research problem.
Utility walking in Otaniemi (Q1)
According to the results, a utility walking path network tends to widely cover an area like
Otaniemi where land use does not include much undeveloped segments, several types of
destinations are present, natural and built environments are mixed, and where distances are
quite short. In such a district, any segment is not avoided by the pedestrians: the potential
of the paths is broadly taken advantage of. Even areas that do not logically seem very
convenient for reaching a daily destination (e.g. the coastal parts of Otaniemi) are utilized.
The presence of the university premises as well as the strong signs of student life in
Otaniemi have shaped the utility walking in the area: generally, the pedestrians in Otaniemi
seem to be intuitively the most aware of walking routes connecting their home and a study
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location. Other common types of routes among pedestrians of Otaniemi include transit
stops and workplaces as their starting or ending points. As many everyday utility walking
routes tend to connect homes, study locations, transit stops and workplaces in the area,
they are important nodes in the utility walking network and key locations for people and
information flows.
What comes to preferences in travel mode choices, the results of this case study reinforce
earlier findings. Time-wise, the critical point for choosing walking as a travel mode to a
daily destination is 20 minutes for pedestrians in Otaniemi. In distance, the pedestrians of
Otaniemi prefer other modes of transportation over walking after the distance to a daily
destination is greater than 2 kilometers.
Walkability based on pedestrian experience in Otaniemi (Q2)
In this case study, the walkability of Otaniemi has been determined based on the pedestrian
evaluations of what the environment affords them – and what it does not. This assessment
was based on a criterion of five main categories of walkability that are safety, functional
characteristics, aesthetics, comfort and convenience, and social characteristics. The results
indicate that there are many positive affordances of utility walking in the environment in
all these categories, and that the pedestrians of Otaniemi are generally aware of these
affordances.
In conclusion, Otaniemi seems like a walkable environment from the perspective of utility
walking. Especially, the categories of safety and social characteristics are well evaluated
by the pedestrians of the area. Moreover, inside the category of safety, the experience of
social safety is common among the pedestrians of Otaniemi. Such strong results in the
experiences of social safety and social characteristics of walkability arise very likely from
the relatively dense urban structure and the strong community feeling of the area.
According to the open descriptions provided by the participants of this study, the three
factors that affect the most their pedestrian experience are convenience, surroundings and
safety. These topics and the comments related to them resemble greatly the categories of
functional characteristics, comfort and convenience, aesthetics, and safety that have been
constructed in this research based on existing measurement instruments. In this light, it
seems that Otaniemi supports walkability according to the most important influences of the
pedestrians' utility walking experiences as all these categories were well evaluated by the
participants. However, one detail comes up in the contrary: lighting is one of the most
mentioned factors affecting the pedestrian experience among the sample, but lighting as an
evaluation item (in the category of functional characteristics) is also one of the least agreed
evaluation item in the criteria.
Utility walking habits of pedestrians in Otaniemi (Q3)
The third research question in this study is if utility walking habits have connection to the
way walkability is assessed from the perspective of utility walking. In order to examine
this relationship, the habit strength of utility walking has been determined. Accordingly,
the results of this case study show that pedestrians in Otaniemi possess generally strong
habits in utility walking. This means that generally, pedestrians in Otaniemi do often
choose walking as a travel mode and that such behavior is part of their identity.
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According to the results of this research, habit strength of utility walking and the way the
walking environment is evaluated does not seem to be linked. This implies that evaluating
walkability in the everyday context of utility walking is not based on the pedestrian's
personal history in the sense of habit strength of utility walking.
On the other hand, the connection between these two variables, the habit strength of utility
walking and the way environment is evaluated, cannot fully be assumed based on these
results. The special nature of Otaniemi campus as a case area may hold the answer of why
such connection is statistically insignificant in this sample. Firstly, according to the results
of this study, the majority of the pedestrians in Otaniemi possess strong habits in utility
walking. It is possible that such a sample is not ideal for investigating if habit strength of
utility walking predicts the way environment is evaluated as there may not be enough
variance in the scores of habit strength. Secondly, as stated earlier, Otaniemi is a highly
walkable area for utility walking purposes. Together with the finding that the pedestrians in
Otaniemi are not exposed to their walking environment very long times at once, this may
not project as well the differences between the way the environment is perceived by
different pedestrian profiles as another less walkable area might.
Research problem: Evaluating walkability based on pedestrian experience
This research has pointed out that user expertise and local knowledge should be included in
evaluating walkability in order to make the evaluation more comprehensive and usercentered. Including the experiential level of utility walking in the instruments of
walkability assessment can better capture the voice of the actual end users of the walking
environment – the pedestrians themselves.
According to the scope of this research and together with the extensive literature review,
walkability has been defined here as describing the degree to which the built environment
by its characteristics attracts people to travel from one place to another by foot. The
fundamental idea of this research has been to look into this degree from the perspective of
the user, through the relationship between a pedestrian and his or her walking environment.
In this thesis, the research process has revealed that theoretically, the walking environment
offers the pedestrian action possibilities, affordances, to be perceived and actualized
through five main categories: safety, functional characteristics, aesthetics, comfort and
convenience, and social characteristics.
In evaluating walkability based on pedestrian experience, it is essential to note that there
are both subjective and more objective factors that influence the utility walking experience
as demonstrated in this study. Moreover, the results here have hinted that there may be
different levels of subjectivity among the subjective factors of walkability as pedestrian
seem to hesitate more in evaluating some categories than others. According to the results
of this research, it seems that particularly in the categories of aesthetics and social
characteristics of the walking environment, pedestrians tend to be more uncertain of how to
evaluate their walking route.
This case study has also demonstrated that the personal history of the pedestrians in utility
walking does not have to be especially considered in evaluating walkability based on
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pedestrian experience. The results imply that the pedestrian's habit strength of utility
walking does not predict the way he or she perceives the walking environment.
Accordingly, the utility walking habits do not need to be considered as a special constraint
in the evaluation or development of walkability based on pedestrian experience.

7.2 Suggestions for planning
Improving walkability in Otaniemi
In the light of this research, Otaniemi can be described as a highly walkable environment
for utility walking. However, the analysis also revealed some needs for improvement.
According to the results, pedestrians in Otaniemi do not feel that their walking is facilitated
by street furniture, which has been also confirmed by observations. For example, more
garbage bins could be added all over the area and some additional benches could be
included in strategical places for improving the utility walking experience is the area.
Additionally, lighting and the inconveniences of temporal barriers need to be considered in
enhancing walkability in Otaniemi.
Furthermore, the results indicate that the pedestrians in Otaniemi feel that they are not
prioritized over other means of transportation. This is a crucial aspect in considering the
attractiveness of choosing walking as a travel mode. As seen in the heat map analysis of
the participants' ideas for improving walkability in Otaniemi, walking conditions especially
along the main roads of the area should be revised and the needs of the pedestrians to be
acted on. Particularly, this should be done from the perspective of safety: the amount of
lighting, the condition of the sidewalks, and better crossings for pedestrians could greatly
improve the utility walking experience of people in the area.
Evaluation of walkability in other cases
The attractiveness of walking as a serious option for utility travel can be improved by
utilizing the end users of the environment as a source of information. A researcher or a
planner can understand better the real needs and struggles of pedestrians in an area by
investigating their usual utility walking routes and by analyzing how the people experience
walkability on these routes. Instead of just using a trained auditor, assigning the actual
pedestrians a significant role in evaluating walkability can reveal important nuances of the
walking conditions in a certain area.
Even if the process of this research as a whole was not used in investigating walkability in
other case areas, the model of the five main categories of walkability could be used as a
frame for holistic environmental evaluation. Including aspects of safety, functional
characteristics, aesthetics, comfort and convenience, and social characteristics to an
evaluation gives quite a complete view on walkability based on pedestrian experience.
Moreover, the collection of affordances theoretically constructed here has been used to
capture the nature of the human-environment relationship in the context of utility walking.
The collection is vast and for practical reasons, all the identified affordances could not
have been used in the evaluation of walkability based on pedestrian experience in this case
study. However, the collection can act as a "bank" of affordances: suitable evaluation items
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can be picked from the collection and consequently, a variety of different evaluation
criteria can be compiled according to the context of the case at hand.
For the future, for taking the development of user-driven assessment of walkability to a
next level, the significance of the pedestrians in evaluating the environment can be even
increased and made more approachable by the public. For example, the users could
evaluate environments by themselves using a ready-made template with the help of mobile
devices: as smartphones and technical applications are increasingly common and
approachable by a mass of users, there exists a great potential of utilizing such means in
walkability assessment.

7.3 Quality of the research
The quality of a research can generally be evaluated based on reliability and validity.
According to Joppe (2000), reliability descries to what extent the results of a research are
consistent over time and if such results are reproducible. This research was conducted as a
case study in "real life" and it did not utilize any exclusive or restricted methods or
settings. The detailed description of the research methods and the evaluation criteria for
walkability based on pedestrian experience constructed here are also available for the
reader in this thesis. Accordingly, the study can be repeated and the results potentially
reproduced.
However, there are some considerations to be taken into account in stating the reliability of
this research. The use of two languages (Finnish and English) is one of them. English is not
the native language of the researcher and most likely neither of the majority of the
respondents in the English version of the questionnaire. Thus, it is practically impossible to
state that the interpretation of the Finnish and English data is fully comparable.
Furthermore, to know if the methods and the assessment tool will produce stable and
consistent results over time, more research and reliability tests are needed.
Validity refers to how well the research measures what it was intended to measure or how
realistic and sound the results are (Joppe, 2000). The evaluation criterion that was
constructed and used in this study was based on an extensive literature review and analysis
of several existing walkability measurement instruments and hence, it relied on strong
evidence. The results obtained in this study also supported the validation of the evaluation
criterion as discussed in Chapter 6: the instrument seems to be focused on relevant aspects
in determining walkability based on pedestrian experience. Additionally, as described
earlier, previous research has shown similar results and emphasized similar aspects as
found in this study, and accordingly, the conclusions drawn here seem realistic.
Moreover, the ability to evaluate the process of the analysis is an important criterion for the
quality of a research (Mäkelä, 1990). The research process from the outlining of the
research problem and the theoretical overview to data collection and analysis has been
thoroughly presented in this thesis. The fundamental idea behind the way this research has
been reported is that the reader is able to follow the reasoning of every decision made by
the researcher: nothing has been left to hinge on the reader's interpretations and guessing.
Because of this unequivocally presented process, this quality criterion can be seen as met.
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7.4 Limitations
Even if this study seems to fulfill the aspects of a high-quality research, there are certain
limitations in regard to the generalization of the results – both within the case itself and
compared to other areas. To begin with, the participants of this research had the freedom to
choose what type of everyday walking route they wanted to draw and evaluate in the
questionnaire. The most common type of utility walking route in the sample was between
participant's home and a study location. Accordingly, the walkability evaluation based on
pedestrian experience in Otaniemi may not represent all types of daily walking routes in
the area although it is adequate to note that such routes most likely do mirror the actual
population in the case area as Otaniemi is a university campus including student housing.
Moreover, such routes are likely to be personally important everyday routes for the
participants as they have chosen to draw exactly these routes and because of this, they
provide valuable information about the daily experiences of pedestrians in Otaniemi.
The sample obtained in this research was quite homogeneous: the majority of the
participants of the questionnaire were young adults and university students who did not
have special restrictions in their everyday mobility. Even if such a sample seems to
represent the population of the case area, it is beneficial to notice that the walkability based
on pedestrian experience in this research leaves out the environmental user experience of
other types of pedestrians. For instance, pedestrians moving in the area with help of
wheelchairs or walking sticks are exposed to the walking environment differently than
people of intact mobility already because of their speed and physical differences – but
potentially also otherwise on a more feeling-based or abstract level. The same way, for
example, adults with baby carriages or walking together with children may experience
their daily walking distinctively compared to the majority of the participants in this
research.
In addition to the remarks made from the sample, the season and temporal changes in the
area affect the generalizability of the results to the wider population. Firstly, the data
collection of this research was realized during wintertime and the darkest period of the year
in Finland, which surely had an influence on the results at least to some extent. This may
expound for example the frequency and number of references to lighting in the data
sample. Accordingly, the results obtained in this research cannot automatically explain
walkability based on pedestrian experience in Otaniemi during other seasons. Secondly,
there were more construction and roadwork sites in Otaniemi than usual during the time of
the data collection, which is reflected in the data as several referrals to the inconvenience
and risks these sites have on pedestrians. This might have also impacted negatively the
evaluations of the categories of comfort and convenience, and functional characteristics.
The pedestrian experience would probably seem different in regard to these aspects if the
research was conducted before the development work started or after it is finished.
In addition to the within case limitations, there are certain considerations to be taken into
account in thinking about the generalizability of the results to other areas and populations.
First of all, as pointed out already in the outlining of this research, this study has focused
on utility walking. Such scope leaves any other type of walking such as leisure walking for
less attention and thus, the conclusions drawn here do not necessarily represent pedestrian
experience of these other types of walking. Moreover, the evaluation criteria used here
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needs to be reviewed and modified in order to investigate walkability based on pedestrian
experience in other types of walking: certain features might have to be added, others
potentially left out. Some categories or evaluation items may play a bigger role in leisure
walking than they do in utility walking and thus, such features need to be emphasized. For
instance, aesthetics might have more weight for the pedestrian in walking for recreation
than everyday walking has, while convenience on the other hand may be less important in
such type of experience.
Otaniemi is also quite a special type of a neighborhood: being a university campus and
very integrated to the surrounding nature make it quite an interesting case area for utility
walking. Moreover, many of the people moving around Otaniemi are connected to it on
several levels and through many areas of life: they may live, study, work and have their
hobbies all in the same neighborhood, which can also affect the way they perceive their
walking environment. Because of this, the results of this study cannot be seen directly
applicable for other, more traditional or usual districts.
It is good to note, that even if naturally the generalizability of the results is mainly a novel
aim for a research, the thorough examination of one case was needed here in order to create
an exploratory understanding of how walkability can be evaluated based on pedestrian
experience as the phenomenon is vast and yet lacks consistent evidence as such. The idea
of utilizing user expertise leans strongly on the fact that every design and planning case is
different and takes place in unique settings. Because of this, an analysis of utility walking
in Otaniemi provides such profound insights of walkability based on pedestrian experience
in the campus that cannot be directly taken into other contexts. The results can set a basis
for evaluating walkability based on pedestrian experience in other cases, but for genuinely
achieving better generalizability and fine-tuning of the way walkability has been evaluated
in this study, more research is needed.

7.5 Future research
The theoretical setting and the results of this research call for further examination of user
experience of the built environment and particularly, walkability based on pedestrian
experience. Firstly, the collection of affordances that was used in this study to describe the
relationship between a pedestrian and his or her utility walking environment were
determined theoretically: they were derived from earlier research and literature sources.
Thus, they may represent a somewhat idealistic image of what is important in evaluating
walkability based on pedestrian experience. Empirical research about the perceived and
actualized affordances in utility walking is needed in order to create a more consistent
theory of the topic. The stronger voice of the pedestrians themselves could help conclude
which affordances are the most relevant in walkability based on their experience and what
could be left out of the evaluation.
Secondly, the evaluation criteria for walkability based on pedestrian experience needs to be
further tested. The use of a mix of methods would be desirable for the stronger validation
of the conclusions of this research. For example, a case area could be evaluated both
according to the space users and an objective auditor: comparing these results could both
reveal interesting details about walkability based on pedestrian experience and gain
plausibility. Moreover, in this study, the routes were evaluated as whole, but allowing the
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participants to assess their routes in segments could improve the accuracy of the analysis
on a case area. Reconsidering the evaluation scale could be as well valuable for shifting the
importance of the subjective choices made by the researcher to the participants: instead of
measuring agreement, the scale could measure better the level of usability of each
evaluation item. The participant could also state after each evaluation item if it has a
negative or a positive influence in his or her pedestrian experience.
Finally, the environmental characteristics that are relevant to walkability will still always
vary in accordance to cultural traditions and climate among other things, and consequently,
measurements of walkability need to be considerate to and adjusted by such differences as
also suggested by Millington et al. (2009). Keeping this in mind, it would be interesting to
test the walkability assessment criteria constructed in this study in other geographical
locations and cultural settings, and compare the results. Such comparison could reveal how
universal the different aspects of pedestrian experience and affordances in utility walking
are.
As seen, this Master's thesis has not provided an all-inclusive theory of the user experience
of walking. Despite the fact that there are several limitations and more research is
definitely needed, this thesis aspires to highlight the relevance of user-centered methods in
walkability research as well as to encourage the academia and planners to take similar
views to other areas of planning. By aiming more attention at the human scale, it is
possible to make the living among the built environment more satisfying and inspiring.
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Appendices
Self-Report Habit Index (SRHI) adapted for utility walking
The original SRHI instrument is developed by Verplanken & Orbell (2003).
Choosing walking as a travel mode is something…
[scale 1-5; Strongly disagree, Disagree, Neutral, Agree, Strongly agree]
1. I do frequently.
2. I do automatically.
3. I do without having to consciously remember to do so.
4. that makes me feel weird if I choose other means of transportation.
5. I do without thinking
6. that would not require effort to do it.
7. that belongs to my daily routine
8. I start doing before I realize I am doing it
9. I would find hard not to do
10. I have no need to think about it
11. That is typically “me”
12. I have been doing for a long time.

95

Evaluation criterion: Walkability based on pedestrian experience
Evaluation scale: 1-5; Strongly disagree, Disagree, Neutral, Agree, Strongly agree.
Safety
When I walk this route…
I feel safe from traffic.
I feel safe from crime.
I feel safe from threatening behavior by other people.
I feel safe from getting injuries.
I feel safe from health hazards such as air and noise pollution.
Functional characteristics
When I walk this route…
I feel that the infrastructure functions.
I feel that I have the right amount of space around me
I feel that I have enough light.
I feel that pedestrians are prioritized over other means of transportation.
I feel that I have decent access to public transportation
Aesthetics
When I walk this route…
I feel that I have interesting and attractive things to see.
I feel that there is no man-induced physical disorder (e.g. litter, destroyed
objects).
I feel that my mood is positively affected by the landscape.
I feel that I have beautiful natural space around me.
I feel that I walk along well-maintained public space.
Comfort and convenience
When I walk this route…
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I feel that my walking is facilitated by street furniture (e.g. garbage bins,
benches).
I feel that the path surface is comfortable to walk on.
I feel that I can choose between many route alternatives.
I feel that my trip is not hindered by temporal barriers (e.g. parked cars,
temporal fences).
I feel that I am using convenient paths of good connectivity.
Social characteristics
When I walk this route…
I see people busy with activities.
I see people walking.
I can meet people spontaneously.
I can use the time for socializing with a friend or an acquaintance (who is
taking the same or partly the same route).
I feel that I am part of a community.
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