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Abstract:

This thesis is an investigation of to
which extent 18 of the biggest municipal-
ities in Denmark focus on pedestrians
in their tra�c safety planning, both in
terms of pedestrian accidents in general
and solo accidents. This is primarily
investigated through the study of the
18 municipalities’ tra�c safety plans,
as well as possible pedestrian strategies.
However, interviews have likewise been
used, since this method makes it possi-
ble to ask clarifying questions and ac-
quire knowledge that might not have
been possible to get by reading. The
definition of a tra�c accident does not
include solo accidents with pedestrians,
why these are not currently included in
the o�cial statistics, which the munici-
palities base their tra�c safety plans on.
For this reason, there is not much focus
on solo accidents with pedestrians, and
to a low extent on other pedestrian ac-
cidents. It has become clear that pedes-
trian safety, when talking about solo
accidents, to a great extent is a matter
of the daily maintenance, therefore we
recommend e.g. to include the main-
tenance department more in the tra�c
safety plans.

The content of the report is freely available, but publication may only take place in agreement with
the authors.



Preface

The present thesis has been composed by Sara Jensen and Camilla Nielsen, students
on MSc04 2021 in the program of Mobilities and Urban Studies at Aalborg University,
Denmark.

In the present paper, the focus is on the municipal tra�c safety planning, with
special focus on the inclusion of pedestrians and solo accidents with pedestrians.
The aim with this thesis is to reflect on our knowledge and skills provided during our
bachelor in Geography as well as our master’s degree. Furthermore, the thesis will
also illustrate our interest in tra�c safety and pedestrians, as well as our wonder over
the seemingly missing connection between the two. With this thesis we therefore
hope to generate more attention to pedestrian safety and especially solo accidents
with pedestrians.
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sources. This means that they are referred to as (Surname, Year: Page) in the text.
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If the date of publication is unknown, or the source has yet to be published, it will be
noted respectively as (n.d.), which is an abbreviation of no date, and (forthcoming).
Furthermore, if the author is unknown, it will be noted (Anon.). In the bibliography,
the full source of these references can be found. Here the books have been specified
by author(s), year, title, edition and publisher. Web pages have been specified by
author(s), year, title, URL and date of the last visit, which is noted month/day/year.

In the thesis there will be several figures. To better refer to these, they will be
named after the chapter. Hence, the first figure in chapter 3 will be called 3.1, the
second will be 3.2 and so forth. This is also the case with the tables. Furthermore,
commas (,) are used to divide numbers. This means that commas represent thousands
while periods (.) represent decimals.

Camilla Lønne Nielsen Sara Merete Kjeldbjerg Jensen
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Scoping Review and
Research Question 1

The present chapter will introduce the topic of this thesis, including the objective
for the study. Lastly, a paper overview will be given, which presents the di�erent
chapters within the thesis in order to create an overview of the content of the study.

1.1 Scoping Review
“Mobility has become an evocative keyword for the twenty-first century
and a powerful discourse that creates its own e�ects and contexts. The
concept of mobilities encompasses both the large-scale movements of peo-
ple, objects, capital and information across the world, as well as the more
local processes of daily transportation, movement through public space
and the travel of material things within everyday life.”

(Hannam et al., 2006: 1)

As the quote states, mobility is part of every day life in di�erent aspects, from
information sharing technologies, to food deliveries across continents and people
performing every day activities. Therefore, mobility and transport are a big part
of everybody’s life, but it is only noticed when friction happens and problems arise.
Since mobility is a huge part of everybody’s life, it is important that the safety is
su�cient, so that people’s mobility and safety are not limited.

Tra�c Safety
Every year the Danish Road Directorate publishes a report concerning the situation
of the previous year’s tra�c accidents divided between the 12 police districts in
Denmark (Vejdirektoratet, 2020a). These statistics are based on what is reported
to the police, and thereby the police’s registrations of the accidents1. Therefore,
accidents which are not reported to the police are not included in the statistics,
which creates some uncertainty towards these statistics. These unreported accidents
are defined as unreported numbers (Lahrmann et al., 2020).

In a Danish study investigating how to cover the unreported numbers, Møller
et al. argue that the unreported numbers “have been rising in the past years” (Møller
1 To read more about how the police make the registrations, see (Vejdirektoratet, 2017).
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Group ma4-urb17 1. Scoping Review and Research Question

et al., 2019: 9. Own Translation). According to Møller et al. it is important to reveal
the unreported numbers, since they distort the real picture and result in a number
of problems:

– The distortion in the statistical data means that the focus of the road
administration might be in the wrong place.

– The high amount of unreported numbers for especially vulnerable road users,
results in them being overlooked in tra�c safety work compared to car accident
prevention. This is especially true in the case of solo accidents with pedestrians,
where the exact number is unknown.

– The unreported numbers are a�ecting political decisions and prioritisation in
the tra�c safety area.

– It is a problem that all the initiatives regarding tra�c safety are based
on police registrations, because the high amount of unreported numbers might
make it seem like the reduction in tra�c accidents is greater than if compared
with the numbers in the National Patient Register.

(Møller et al., 2019: 9-10)

Since 1985, the Danish Road Directorate has made statistical analyses of traf-
fic accidents (Vejdirektoratet, 2020b). Yet, the Accident Analysis Group was the first
to register injuries in collaboration with Odense Hospital (now Odense University
Hospital) in 1971. The purpose of this was to get detailed registrations of tra�c
accidents2 (Laursen and Møller, 2011). The Danish Road Safety Commission has
since 1988 advocated for the municipalities to start using injury registrations from
the emergency rooms:

“The initiative to begin this registration and utilize its possibilities is with
the owners of the hospitals, in other words the counties and the individual
municipalities. The commission recommends that this registration should
be carried out as part of the local tra�c safety work.”

(Færdselssikkerhedskommissionen, 1988: 81. Own translation)

Today the Danish Road Safety Commission recommends implementing a national
data collection technique, which includes both police reported accidents, as well
as information from the emergency rooms and the National Patient Register.
This change is to some extent self-contradictory, since the Danish Road Safety
Commission does not include solo accidents with pedestrians in their plan of action
(Færdselssikkerhedskommissionen, 2020a,b).
2 To read more about how the registration of tra�c accidents started, see (Laursen and Møller,
2011) for a short description.
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1.1. Scoping Review Aalborg University

According to Sørensen (2006) it is estimated that the contribution ratio for
reported tra�c accidents is 100 % for accidents involving casualties, whereas it is
60-90 % for accidents with severe injuries and only 12 % for minor injuries (Sørensen,
2006: 34). This means that the bigger the severity of the accident, the higher the
probability is that the accident will be registered, and thereby be a part of the
o�cial statistics. Meaning that accidents that only involve vulnerable road users
are often excluded in the o�cial accident statistics. This might be because they are
able to get the help they need without involving the police, and they might seek
their own doctor, or perhaps their injuries do not require further medical assistance.
In such cases where the police is not contacted means that these accidents do not
become part of the o�cial statistics, but instead they become part of the unreported
numbers. These numbers are estimated by “comparing the o�cial tra�c accident
statistics with numbers from the National Patient Register, which encompasses all
who have been treated in the national emergency rooms and hospitals after a tra�c
accident” (Møller et al., 2019: 9. Own Translation).

Another example of under-representation in the o�cial statistics is solo accidents
with pedestrians, since pedestrians are only part of the statistics, if the accidents
involve at least one motorised vehicle or a bike. The Danish Road Directorate (2021)
states that before an accident can be defined as a tra�c accident, the following
circumstances must be met:

– The accident occurred on a road, square or area, which is used for regular
tra�c by one or more types of tra�c.

– At least one of the involved tra�c users was driving.

(Vejdirektoratet, 2021: Own translation)

This agrees with the European Union’s definition of tra�c accidents: “Any ac-
cident involving at least one road vehicle in motion on a public road or private road
to which the public has right of access, resulting in at least one injured or killed
person” (European Union, 2010). In practice this means that solo accidents with
pedestrians, e.g. falling in public space, does not count as a tra�c accident, since
no vehicles are involved. In Denmark, solo accidents with pedestrians have not
been part of the o�cial definition since 1967 (Lahrmann et al., 2020: 8). In the
Danish spelling dictionary, a pedestrian is defined as a “walking person in tra�c”
(Det Danske Sprog- og Litteraturselskab, n.d.: Own translation), and yet pedestrian
falls are not included in the definition of a tra�c accident. Therefore, one might
wonder why solo accidents with pedestrians are left out of the o�cial tra�c accident
statistics, when walking is defined as taking part in tra�c.
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Group ma4-urb17 1. Scoping Review and Research Question

The exclusion of pedestrian falls in the o�cial statistics is according to Lahrmann
et al. (2020) problematic. Furthermore, they argue that there is an underexposed
tra�c safety issue that the tra�c board directors and other authorities may not be
aware of or pay much attention to:

“Since fall accidents with pedestrians in public are not defined as tra�c
accidents, it would be better for a tra�c board direction to build a round-
about, which will prevent car accidents instead of fixing or preventing
uneven and slippery sidewalks.”

(Lahrmann et al., 2020: 8. Own translation)

This mindset regarding solo accidents among pedestrians as a part of the o�cial tra�c
accident statistics is shared by Methorst et al. (2017), who argue that pedestrian falls
should be added to the definition of tra�c accidents. They further argue, that it is a
necessity in order to improve the public health policies, because “the exclusion of PFs
[pedestrian falls] from transport research is likely to lead to biased conclusions about
the link between road safety and the design of our road transport system” (Methorst
et al., 2017: 11). This complies with the earlier mentioned problems, which Møller
et al. (2019) mention in their study concerning unreported numbers.

The International Transport Forum (2012) also argues that walking is a neglected
mode of transportation, which is seldom included in government statistics, and
therefore it is overlooked in the planning process. This is in spite of walking being
a part of all trips, and the fact that almost everyone is a pedestrian at some point
during the day (International Transport Forum, 2012; Methorst, 2021).

In a Danish study, it was investigated how data from self-registration can
provide better data concerning tra�c accidents (Lahrmann et al., 2020). In the
study they found out that self-registration can provide a better picture of the real
situation of accidents in Denmark and thereby cover some of the unreported numbers.
Furthermore, they estimated that almost 85,000 accidents are unreported in the
o�cial statistics, and that 20,000 of these accidents involve pedestrians falls on a
public road:

“This is clearly an underexposed tra�c safety issue in Denmark, which
the road administrations and other authorities should address in their
preventive work, just as a clear recommendation must be to include these
accidents in the o�cial definition of a tra�c accident.”

(ibid.: 12. Own translation)

When planning the Danish road network, it is the respective road administrations
that are responsible for the tra�c safety on the di�erent roads. This means that e.g.
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1.1. Scoping Review Aalborg University

the municipalities administrate the municipal roads, and the Danish Road Directorate
administrates the national roads. Therefore, the municipality administrates the
majority of the Danish roads, where multiple road users move compared to the
national roads. This is due to the fact that the national roads primarily cover
motorways and expressways, where bikes and pedestrians are not allowed (Danmarks
Statistik, n.d.[c]; Dansk Vejforening, 2017; Trafik-, Bygge- og Boligstyrelsen, n.d.).

The Aging Population
Tra�c accidents are never a pleasant experience and can result in long-term injuries,
and this is especially true for the elderly. Elderly mostly move by foot, and being a
vulnerable road user the risk rises (Health in Aging Foundation, 2021; Oxley et al.,
2018).

Despite the neglect of studies of pedestrian falls in public, there already exist
several studies regarding falls in general, as well as the prevention hereof (Kelsey
et al., 2010; Li et al., 2006; Schepers et al., 2017; WHO, 2007). A study shows that
falls occur more often outdoor than indoor across most age groups (Li et al., 2006).
Furthermore, some studies do not distinguish between falls that happen outside in
public or outside in e.g. a garden. Additionally, some studies do not distinguish
between indoor and outdoor falls. This is problematic since “failure to separate
indoor and outdoor falls can make it di�cult to assess the magnitudes of associations
between various risk factors and falls; in fact, associations may be completely missed
when all falls are combined” (Kelsey et al., 2010: 2135). Moreover, studies show
that people who are physically active have a higher risk at falling outdoors (Kelsey
et al., 2010; Li et al., 2006). According to Li et al. (2006), 73 % of the outdoor falls
were caused by environmental factors, which includes uneven surfaces, slipping on
objects, or tripping. Additionally, most of these falls occurred on curbs, sidewalks
and streets (Li et al., 2006).

It is noteworthy that pedestrian falls are neglected to such extent, when falling
while walking is a serious health problem (Oxley et al., 2018; Schepers et al., 2017;
WHO, 2018). Globally, WHO (2018) estimates that 646,000 people die from falls
each year, making falls the second most common cause for unintentional or accidental
deaths worldwide. Whereas a study from 2017 shows that “in the Netherlands more
elderly people are fatally injured from a pedestrian fall in public space than from
pedestrian-vehicle collisions” (Methorst et al., 2017: 11). Falling can induce anxiety
for it happening again, especially among elderly. This could prevent them from
participating in physical exercise and enjoying the health benefits which walking
provides, both physically and mentally (Feypell et al., n.d.; Methorst et al., 2017;
Schepers et al., 2017).
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Group ma4-urb17 1. Scoping Review and Research Question

“Our ageing population means that without the introduction of new public
health and road safety policies severe injuries from PFs [pedestrian falls]
are likely to increase.”

(Methorst et al., 2017: 12)

Due to the aging population, this problem will only increase in the future, since “falls
exponentially increase with age-related biological change” (WHO, 2007: 3). This
means that as the population ages, the number of severe and fatal injuries following
a fall will increase.

Figure 1.1 Projection of the Danish population 2020-2030 (Danmarks Statistik, n.d.[a]:
5. Own translation).

As illustrated on fig. 1.1 the population in Denmark above 60 years will increase
within the next 10 years. The age group 60-70 years suggests an increase of around
100,000 people, while it will be an increase of nearly 200,000 people for the age group
+80 years. With increasing age, there is a higher risk of serious injuries when falling,
which will put stress on e.g. health care services (Methorst et al., 2017; Oxley et al.,
2018). With an increase of elderly people and, according to Methorst (2021), an
increasing number of vehicles in tra�c, the vulnerable road users will be at higher
risk (Methorst, 2021).

Benefits of Walking
Despite the risk that especially elderly people face when walking, there are still
numerous advantages:

– Walking provides exercise, which reduces the risk of di�erent diseases both
physically and mentally (Arthritis Foundation, n.d.; Kingham and Ussher,
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2007; Methorst, 2021; Methorst et al., 2017).

– Walking is a sustainable mode of transportation (Københavns Kommune, 2012a;
Methorst, 2021).

– Walking does not require any formal education or training (State of Victoria,
2020).

– Walking instead of driving a car decreases congestion and carbon emissions
(Bendtsen, 1994; Methorst, 2021).

– Walking does not require any special equipment (State of Victoria, 2020).

– Pedestrians add to an attractive environment (Anon., 2019; Methorst, 2021).

– Walking o�ers accessibility, because it is cheap, easy and flexible (Københavns
Kommune, 2012a, 2019; Methorst, 2021).

These, however, are just some of the advantages of walking3. Walking is also a
relatively safe mode of transport, since pedestrians in general pose the least danger
toward other road users, yet the pedestrians are still at risk as vulnerable road
users (Methorst, 2021). Furthermore, Laursen (1994) argues that some pedestrians
are badly trained as road users. Especially children and elderly can have problems
following the tra�c rules and the rhythm of the tra�c (Laursen, 1994). This might
be due to the fact, that there is no formal training for pedestrians as known for e.g.
car drivers. Methorst (2021) furthermore argues that, “when a pedestrian walks in
public space, s/he functions within the transport system, which can be seen as part
of a greater spatial system, and as part of a social, normative and cultural system”
(Methorst, 2021: 83).

The Municipality of Copenhagen agrees with Methorst (2021) in pedestrians
being more than just people walking from A to B:

“To walk is easy, healthy and free and if we move by foot through the
city, our bodies are directly connected to the physical environment, and
bodily contact provides both knowledge, attachment and ownership.”

(Københavns Kommune, 2019: 18: Own translation)

According to Mulley et al. (2017), there is a connection between physical exercise,
morbidity, and mortality. Therefore, public health researchers have investigated
the built environment, and how this can improve and enhance health by promoting
physical activity.

Not only do researchers take an interest in how walking can contribute to a more
livable city. The Danish municipalities of Copenhagen’s and Aarhus have created
pedestrian strategies, in which they set some visions for how they can make their
3 For a more comprehensive list of advantages see e.g. (Methorst, 2021).
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Group ma4-urb17 1. Scoping Review and Research Question

inhabitants walk more as part of making the cities more livable and sustainable
(Aarhus Kommune, 2020; Københavns Kommune, 2012a).

This corresponds with the mobility pyramid designed by JAJA Architects, which,
as known from the food pyramid, it is recommended to use more from the bottom
than from the top. Figure 1.2 therefore illustrates which transport mode one should
use the most and the least. And since walking does not emit any pollutants, it is
beneficial for the environment, and

Figure 1.2 Mobility pyramid (Brömmelstroet, 2021:
Designed by JAJA Architects).

it provides less pollution than e.g.
driving a car.

Furthermore, Copenhagen’s
Municipality has estimated that
“society earns 7,62 DKK every
time 1 km has been walked in
Copenhagen. The profit is primar-
ily due to saved health expenses”
(Københavns Kommune, 2019: 21.
Own translation). By comparison,
it costs society 5,28 DKK for every
kilometer driven by a car in Copen-
hagen (ibid.: 21). For this reason
it would be better from a financial
point of view for the municipalities
to focus on planning more for the
pedestrians than for the car users.

Challenges in Planning
According to Laursen (1994) road technicians are often ’strangers’ towards pedestrians
and planning for pedestrians. This is because the pedestrians are considered di�cult
to control due to “their mobility ’in the small scale’, their resistance towards being
forced to take boring detours, and their interest for shops, views, common living
and many other things, which not solely concern moving from A to B” (Laursen,
1994: 436. Own translation). Among other things this means that pedestrians often
choose not to use tunnels and bridges, because they seek the shortest route and not
necessarily the safest route (Havarikommissionen, 2013). Laursens (1994) reservation
is recognized by Vestergaard et al. (2014), who further argue that:

“The study of walking should not be reduced merely to the ’hardware’
of mobility such as the urban environment, and infrastructure. Walking
has indeed also a ’software dimension’ as an embodied performance that
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1.2. Research Question Aalborg University

trigger [sic] the human senses and which is closely related to the habitus
and identity of the individual.”

(Vestergaard et al., 2014: 41)

The ’hardware’ of mobility is linked to the term ’walkability’, which focuses on
the physical structures in the urban environment, and whether these encourage or
discourage walking (ibid.). But, as Vestergaard et al. (2014) argue, the ’software
dimension’ of mobility should also be included. Walking is not merely about
transporting one-self through the urban environment, it is also about experiencing
and sensing it.

This line of thought concerning transportation being more than moving from
A to B corresponds with the thoughts regarding the mobilities turn, where the
“travel is not just a question of getting to the destination” (Hannam et al., 2006: 13).
Furthermore, Hannam et al. (2006) argue that “time spent traveling is not dead time
that people always seek to minimize”(ibid.: 12), which makes planning problematic
for the technicians in relation to incorporating mobility which includes e.g. window
shopping, confer (Laursen, 1994).

It is not only in planning that pedestrians are overlooked. Pedestrian solo
accidents are also neglected because “there has been relatively little research
undertaken to address the issues surrounding falls that occur while walking for
transport and in public spaces” (Oxley et al., 2018: 77). According to Schepers et al.
(2017) most research regarding pedestrian injuries has been made in connection to
collisions, confer the definition of tra�c accidents in the European Union. Therefore,
the exclusion of pedestrian falls in the definition of a tra�c accident may ultimately
result in their exclusion from o�cial statistics.

1.2 Research Question
It is noteworthy that solo accidents with pedestrians in ’the transport system’ do
not count in the o�cial Danish statistics, when studies such as Møller et al. (2019)
and Lahrmann et al. (2020) show that solo accidents with pedestrians is a problem
in Denmark.

For this reason, this thesis aims to:

Investigate to which extent 18 of the biggest municipalities in
Denmark focus on pedestrians in their tra�c safety planning, both
in terms of pedestrian accidents in general and solo accidents.

In addition to this pedestrian strategies will be included, if the municipalities have
one. This will be done in order to get a better understanding of the municipalities’
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e�orts towards pedestrian safety.
Therefore, this thesis will take its starting point in tra�c planning for solo

accidents with pedestrians. For this reason, the scope does not include sociological
factors such as whether the pedestrians are under the influence of alcohol or other
psychedelic substances, or if the pedestrians are walking while looking at their
phones.

1.3 Outline of the Thesis
The purpose of the current section is to provide a short description of the content of
the di�erent chapters, and thereby provide the reader with an overview of the paper.

Chapter 2 presents literature study and
interview as the methods used throughout
the thesis.

Chapter 3 reflects upon the hermeneu-
tic theory of science, which this thesis
takes as its starting point.

Chapter 4 introduces the theories which
this thesis is based upon, these are the
mobilities turn and sustainable mobility.

Chapter 5 examines the tra�c safety
plans from the 18 municipalities, and
to which extent they include pedestrian
safety. Furthermore, emergency room
data and the municipalities’ use and con-
sideration hereof will be examined.

Chapter 6 covers the pedestrian strate-
gies of Copenhagen’s and Aarhus Munici-
palities. Furthermore, Odense Municipal-

ity is mentioned, since it plans on making
a pedestrian strategy.

Chapter 7 concludes the findings. This
is followed by a critical reflection of the
methodology.

Chapter 8 presents suggestions for the
municipal planners and maintenance
workers, as well as the Danish Road Safety
Commission for their future inclusion of
solo accidents with pedestrians.

Chapter 9 introduces three proposals
for further work within the field of solo ac-
cidents with pedestrians and tra�c safety
in general. These proposals investigate
solo accidents from the pedestrian and a
maintenance point of view, respectively,
as well as the use of nudging to increase
tra�c safety.
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Methodology 2
In this chapter the methods used throughout the thesis will be presented. These
methods will, along with the theories presented later, frame the investigation of the
role of pedestrians in tra�c safety planning in the municipalities.

2.1 Literature study: Preliminary Analysis
A preliminary analysis was conducted through a literature study, where it was
investigated, what kind of information there was already available concerning
pedestrian safety and solo accidents, as well as general knowledge about tra�c
safety and tra�c safety planning in Denmark. Therefore, the literature study started
wider concerning searching for scientific papers about pedestrian accidents and falls.
Afterwards the search was narrowed down to solo accidents with pedestrians outdoor
exclusively, where both Danish and foreign papers were included. Since this thesis
is set in a Danish context, it was chosen to only include Danish papers concerning
pedestrian solo accidents with specific data of the extent of the unreported numbers
of these types of accidents, and how tra�c safety planning is structured in Denmark.

Additionally, the literature study was used to gather information regarding the
benefits of walking in order to understand the importance of ensuring that walking
is a safe activity for everybody. Furthermore, the problematics which the technicians
encounter when planning the infrastructure, were briefly investigated in the literature
study. This was done in order to get an understanding of the technical aspects of
planning for pedestrians.

Finally, the literature study was used to get an understanding of who manages
the tra�c safety on the Danish road network.

2.2 Literature study: The Municipalities
A second literature study was performed in order to find out what the current tra�c
safety plans in the di�erent municipalities consist of. Yet, not all the 98 municipalities
in Denmark were selected due to a lack of time and resources. Therefore, the 20
biggest municipalities, based on the number of citizens, were chosen. Of these 20,
there were two municipalities (Herning and Sønderborg), where it was not possible

11 of 80



Group ma4-urb17 2. Methodology

to find a tra�c safety plan, and therefore these were deselected. As far as possible,
it was sought to find tra�c safety plans valid in 2020 for the 18 municipalities, since
many of the municipalities are currently working on a new one for 2021. If the
municipalities did not have a valid tra�c safety plan in 2020, the most recently valid
plan was to be used. Furthermore, as it appears in table 2.1 on page 14, Gladsaxe
Municipality has not had a valid tra�c safety plan for years, and therefore their
latest plan has been used in the literature study (Gladsaxe Kommune, n.d.).

Additionally, Respondent08 states that Silkeborg Municipality’s plan was
approved in 2017 and does not have an expiration date, but will be valid until
the initiatives regarding the identified problematic locations in the plan have been
addressed, and a new plan has been made (Respondent08, 2021).

Through the interview with Respondent10 from Horsens Municipality, it became
apparent that the municipality does not have a tra�c safety plan. The plan
Tra�c 2030: Strategy for the Future Infrastructure in Horsens is a plan for how
the infrastructure in the city of Horsens is to develop towards 2030 to accommodate
the growing city. However, this plan has been included in this project, since arguments
can be made concerning how the plan indirectly promotes tra�c safety solutions,
since a sense of security in tra�c is part of tra�c safety work. In relation to
the municipalities’ work with tra�c safety, they use a prioritization model, where
di�erent initiatives both from the citizens and planners are divided into three lists.
From these three lists it is prioritizes which initiatives that will be put into practice
in relation to the budget (Horsens Kommune, 2020).

The location of the 18 municipalities, which have been included in this project
can be seen on fig. 2.1 on the next page. Furthermore, the number of citizens in the
di�erent municipalities, the name of their tra�c safety plan and how long it is valid
is listed in table 2.1 on page 14.
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Figure 2.1 Map showing the locations of the 18 municipalities. Own production with
data from Kortforsyningen (2021).

As the map illustrates, the municipalities are geographically scattered, and they vary
in size regarding area. None of the municipalities in the western part of Jutland,
except Esbjerg Municipality, are represented in the investigation. However, this it
due to the fact that the municipalities, as mentioned earlier, are chosen based on
the number of citizens in the municipalities.
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Municipality Duration
Period Translated Title Population4

Copenhagen 2013 - 2020 Tra�c Safety Plan 2013 - 2020 637,936

Aarhus 2013 - 2020 Tra�c Safety Strategy 2013 -
2020 353,445

Aalborg 2020 - 2040 Mobility 2040 219,310

Odense 2015 - 2020 Strategy for Tra�c Safety 2015 -
2020 205,881

Vejle 2018 - 2020 Tra�c Safety Plan 2018 - 2020 116,665
Esbjerg 2015 - 2020 Tra�c Safety Plan 2015 - 2020 115,498
Frederiksberg 2013 - 2020 Tra�c Safety Plan 2013 104,351
Randers 2014 - 2020 Tra�c Safety Plan 2014 - 2020 98,026
Viborg 2017 - unknown Tra�c Plan 96,539
Viborg city
center5 2012 - unknown Tra�c Plan for Viborg City

Center –

Silkeborg 2017 -
unspecified Tra�c Safety Plan 2017 94,892

Kolding 2013 - 2020 Tra�c Safety Plan 2014 - 2025 for
Kolding Municipality 93,092

Horsens Unknown - 2030 Tra�c 2030: Strategy for the
Future Infrastructure in Horsens 91,764

Roskilde 2014 - 2020 Tra�c Safety Plan 2014 88,758
Næstved 2019 - 2023 Tra�c Plan 2019 - 2023 83,049
Slagelse 2016 - 2020 Tra�c Safety Plan 79,106

Gentofte 2017 - 2020

Tra�c Safety, Security and
Accessibility in Gentofte
Municipality: Tra�c Safety Plan
2017 - 2020

74,623

Holbæk 2020 - 2025 Tra�c Safety Plan 2020 - 2025 71,812
Gladsaxe 2011 - 20166 Tra�c and Mobility Plan 69,203

Table 2.1 The 18 biggest Municipalities in Denmark included in this thesis. Own production.

Of the 18 municipalities two, Copenhagen’s and Aarhus, have developed a pedestrian
strategy (Aarhus Kommune, 2020; Københavns Kommune, 2012a). Moreover, Odense
Municipality wants to develop a pedestrian strategy as well (Odense Kommune,
2009b). The two pedestrian strategies are a part of the literature study regarding
how the municipalities in Denmark plan for the pedestrians, in relation to safety. It
should be noted that the strategy by Copenhagen’s Municipality is not valid, but
that it has been included, because it has not been possible to find one of a newer
4 All numbers are from the first day of the last quarter of 2020 (Danmarks Statistik, n.d.[b]).
5 Please note that Viborg Municipality has two tra�c plans: One for the municipality and one for
the city center of Viborg.
6 Information provided by the respondent, but is subject to uncertainty (Respondent02, 2021b).
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date. Furthermore, it has been assessed that this strategy depicts how Copenhagen’s
Municipality wants to prioritize pedestrians in their planning (Københavns Kommune,
2012b). Unfortunately, it has not been possible to complete an interview with the
municipality to learn more about their tra�c safety plan and pedestrian strategy.

The purpose with the literature study is to investigate the amount of focus on
pedestrian safety in each individual municipality. The literature study forms the
basis of the interviews with representatives from the di�erent municipalities.

Through the literature study there has been a focus on di�erent aspects in
relation to both tra�c safety as well as pedestrians. This has been noted in both
an Excel document and a Word document, see appendix A on page 77 for the
Excel document. The Word document was used, when the classifications in the
Excel document were not su�cient, for example by the quotation of relevant text.
Following this, the documents were used to make individual questions to the di�erent
municipalities in the search for identifying how the municipalities involve pedestrians
in their tra�c safety planning. This resulted in a di�erent amount of questions to
each municipality. For example it would not be relevant to ask Copenhagen’s and
Aarhus Municipalities about whether or not they promote the pedestrian culture,
since they have already made pedestrian strategies, amplifying that they do.

Furthermore, in the Excel document there are columns for noting whether
the municipalities focus on pedestrian accidents, solo accidents with pedestrians,
cyclists accidents, car accidents and other focus areas. These were used to grade the
municipalities’ focus points on pedestrians, cyclists and cars. Therefore, this grading
is based on an objective assessment of a subjective understanding, confer Theories
of Science on page 18.

2.3 Interview
The purpose of the interviews was to cover gaps in the knowledge and the context in
which the tra�c safety plans were composed. Furthermore, the interviews were used
to get a better understanding for which thoughts the di�erent municipalities had
regarding tra�c safety concerning pedestrians, and especially solo accidents with
pedestrians.

In order to set up an interview with the di�erent municipalities, a search was
made on the websites of the municipalities for an employee with knowledge concerning
the tra�c safety plan of the municipality. If it was not possible to find the contact
information of a relevant employee, a call was made to the citizen service center,
which could then divert the call to someone with the relevant knowledge. Based on
this, there was made 12 appointments for interviews, see table 2.2 on page 17.
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In order to create an overview of all the information gathered during the contact
process, an Excel sheet, which was regularly updated with the current situation,
was created, see appendix B on page 78 for the Excel document. Furthermore, the
horizontal columns where colored according to the current status in order to create
a quick overview of the progress. Green being an agreed appointment, yellow was
when the municipality or a relevant employee were contacted, but had not answered.
Lastly, red was when a municipality had declined to participate in an interview.

Some of the respondents wanted to receive the questions, which were based
on the literature study, in advance of the interview, so that they might have the
opportunity to prepare for the specific questions.

As already stated, not all municipalities participated in an interview. Two
respondents from Viborg and Copenhagen declined, since they could not find the
time in their schedule, even though the contact person from Viborg Municipality
stated that she would have liked to have participated. Furthermore, there were
four municipalities, where it was not possible to make an interview agreement,
because they unfortunately never answered back. Which municipalities did or did
not participate in an interview, can be seen on table 2.2 on the facing page.

Generally, the interviews were fairly short, and the longest took 27:50 minutes,
and the shortest took 7:37 minutes. This is due to the fact that the questions were,
as already mentioned, of a thorough nature in relation to the relevant municipality’s
plan/-s, and questions concerning their choices in the making of the relevant or
coming plan. This means that the interviews were of a semi-structured nature.
Furthermore, there were questions concerning the municipalities’ considerations
regarding the use of data from the emergency rooms, which is known from Aarhus
and Odense Municipalities. Another reason why there is a 20 minute di�erence in
the longest and the shortest interview, is due to the fact, that some respondents
gave more elaborating answers than others.
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Municipality Interview Participation Interview Platform

Copenhagen

Contacted via phone and followed by
department mail, but no response. Then
contacted via personal mail, and directed
to a relevant department, but they did
not have time for an interview

–

Aarhus Interview completed Online interview on Teams
Aalborg Interview completed Online interview on Teams

Odense Contacted via phone and email, but the
email was never answered –

Vejle Interview completed Phone interview, but does
not want to be cited

Esbjerg Contacted by phone, gave our contact
information, but they never called back –

Frederiksberg Contacted by phone, would find a
respondent, but never reported back –

Randers Interview completed Online interview on Teams

Viborg Could not find time in the schedule for
an interview –

Silkeborg Interview completed Online interview on Teams
Kolding Did not answer the phone –
Horsens Interview completed Online interview on Teams
Roskilde Interview completed Online interview on Teams
Næstved Interview completed Online interview on Teams
Slagelse Interview completed Online interview on Teams
Gentofte Interview completed E-mail correspondence
Holbæk Interview completed Phone interview
Gladsaxe Interview completed Online interview on Teams

Table 2.2 Municipality participation and interviews. Own production.
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Theories of Science 3
In this chapter a historical review of how tra�c accidents and the prevention hereof
have been investigated is presented. This is followed by a scope of hermeneutics as
the theory of science and how this has influenced to this thesis.

“Theories of science is [. . . ] not science but a reflection of and investiga-
tions of scientific practice and knowledge.”

(Hansen and Simonsen, 2004: 8. Own translation)

This means, that whereas science is engaged in producing knowledge about the world,
theories of science is engaged in reflecting upon the approaches used to obtain this
knowledge about the world (ibid.).

Therefore, theories of science is not a science in the traditional sense. Rather,
it is an investigation and a reflection of scientific practice and knowledge. In that
sense, theories of science become the glasses by which the world is seen. How the
world is seen and examined is determined by the data collection methods.

3.1 How Tra�c Accidents have been Viewed
Since the 1960’s a tra�c accident have been considered as a system failure, in a system
consisting of 1) the road user, 2) the vehicle and 3) the road and its surroundings.
This view of the system has been based on analyses of specific accidents several
locations around the world, where a special emergency team has analysed the accident
on-site in order to point out flaws and/or deficiencies in the system. These flaws
and/or deficiencies have been crucial for the accident. One or more system failures
cannot be the cause for a tra�c accident, but can be contributing factors. This is
due to the fact that a cause must have a well-defined impact. That is, if a given
circumstance is causing a tra�c accident, this circumstance will always cause a tra�c
accident. Since this is not the case with tra�c accidents, the term cause cannot be
used in relation with a tra�c accident. Therefore, the term accident factor is better
practical, since it is defined as “a circumstance, which was present at the accident and
which without, the accident would not have occurred” (Jørgensen, 1994: 182. Own
translation). Thus multiple factors can be present in the same accident, and it is the
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combination hereof, and not necessarily a single factor, that results in the accident
(ibid.).

A Swedish project likewise argues that tra�c accidents are caused by a failure,
however they argue that it is an information-related failure by one or more parties as
opposed to a failure in the threefold system with the road, road user and the vehicle.
Therefore, they made an analysis model based on the information processes that
are present during driving, see appendix D on page 80 (Jørgensen, 1994; Sørensen,
2006).

These lines of thoughts take base in an empirical analytical approach, where
system mechanisms and empirical observations are used in order to identify, where a
failure has occurred in the system.

“Accidents are considered as random in the sense that time and space for
an accident never can be predicted. Even the implicated parties will not be
able to predict the accident more than a few seconds before the collision.”

(Jørgensen, 1994: 183. Own tranlsation)

Accidents can be considered as random which means that they can be studied
theoretically as a Poisson process, which is a stochastic proces, where the accidents
is seen as the outcome of the process itself (ibid.). When accidents are studied as
stochastic processes, it is likewise an empirical analytical line of thought. This is
because through probability calculation it is possible to assess, how many times a
tra�c accident will happen in a set amount of time (ibid.).

As it is evident in the municipal tra�c safety plans which this thesis has
investigated, the municipalities often perform tra�c safety work based on accident
black spots and/or ’grey’ road sections. These methods are based on o�cial accident
statistics, which are then analysed in order to map the geographical areas and/or
locations, where the accidents within the municipality have happened. Therefore,
the municipalities’ work is based on an empirical analytical line of thought. This is
because statistical data is used to a great extent as the basis for the decision process
concerning the prioritization of accident preventive measurements.

Sørensen (2006) describes the traditional line of thought within tra�c safety
work as being:

“Divided in the non place-bound and the place-bound tra�c safety work,
where the purpose is to reduce the risk of accidents through prevention or
reduce the risk of injuries through minimizing the consequence. Measure-
ments within the non place-bound tra�c safety work is pointed at accidents
and injury factors, which can be attributed to the road user or the vehicle,
while measurements in the place-bound tra�c safety work is pointed at
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accidents and injury factors which can be attributed to the road and its
surroundings.”

(Sørensen, 2006: 75. Own translation)

Based on this line of thought, it can be argued that when it comes to the place-bound
tra�c safety work, this is done based on an empirical analytical line of thought. This
is due to the fact that there is a focus on how the road and its surroundings can be
optimized in order to reduce the accident and injury factor. On the contrary, it is a
matter of a pragmatic approach concerning the non place-bound tra�c safety work,
since here the focus is more on the road users, and how the road users’ behavior
during driving can be optimized.

Sørensen (2006) argues that this line of thought should change, since human
errors are inevitable, and “therefore there should not be death penalty for making
mistakes” (ibid.: 75. Own translation). Sørensen therefore believes that the purpose
of the tra�c safety work should be to avoid serious accident by either reducing the
accident or injury risk: “This must be done through road technical measurements
pointed at both place-bound and non place-bound tra�c safety issues in the form of
making the road and its surroundings more forgiving and self-explanatory” (ibid.: 76.
Own translation). The line of thought should therefore change from pragmatic in
the form of educating and influencing the road user and his/her behavior to reduce
the number of serious injuries. This changed approach is more empirical analytical,
since it is accepted that people make mistakes, why this factor to some degree is
disregarded. Instead it is sought to increase the safety by making the road and
its surroundings forgiving and self-explanatory, so the accident and injury factor is
reduced without the road user needing further education, because the road user is
able to ’read’ the road.

Through this thesis the tra�c safety work in the 18 municipalities will not be
investigated from an empirical analytical point of view. Instead it will be examined
from a hermeneutic angle, since the investigation is done through literature studies
and interviews in order to understand, how the municipalities include pedestrian
safety in their tra�c safety plans.

3.2 Hermeneutics
This thesis is based upon a pragmatic problem concerning pedestrian safety and
especially solo accidents with pedestrians. This is investigated by examining to
which extent 18 of the biggest municipalities in Denmark include pedestrian safety
in their tra�c safety planning with a predominantly hermeneutic approach, confer
the methodology presented in Methodology on page 11.
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“The ancient word hermeneutics connotes ’translation’ in the broadest
sense.”

(Gadamer, 1994: X)

Figure 3.1 Illustration of fusion of horizons
(Jensen et al., 2019: 16).

Within hermeneutics the aim is to
understand the whole, which in this
case is to which extent 18 of the
biggest municipalities in Denmark focus
on pedestrians in their tra�c safety
planning, both in terms of pedestrian
accidents in general and solo accidents.
This is, confer Methodology on page 11,
sought achieved through the study of
the tra�c safety plans and pedestrian

Figure 3.2 Illustration of the hermeneutic circle.
Based upon (Danermark et al., 2002)

strategies. The whole can only be fully
understood, when the fusion of horizons
is achieved, see fig. 3.1. Fusion of
horizons is when a text is understood
by the reader as the writer intended.
This means that fusion of horizon is
met, when subject A’s interpretation is
the same as subject B’s understanding.
Fusion of horizons is essential in regards
to the hermeneutic circle in terms of
understanding the whole. Figure 3.2 is
an illustration of the hermeneutic circle
and is a process towards understanding the whole through dialogue with the text,
in this case the text being the various tra�c safety plans and strategies as well as
the interviews. However, it is important to keep in mind that the process is never
fully completed, as new information and understanding can always be added to the
whole. This means that subject A’s interpretation can never be completely identical
to subject B’s understanding, but a common point of understanding can be reached,
confer fig. 3.1. One of the reasons that a complete fusion of horizons can never be
reached, is due to prejudice. Often people tend to judge without even knowing so,
and therefore one must be very aware of this in order for it not to interfere with
the investigation (Danermark et al., 2002). In other words this means that one
seeks to be objective and disregard one’s subjective understanding in order to fully
understand the whole.

The constant interplay between the parts and the whole must always be seen in
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connection with each other, which means that “a fact must always be put into a larger
context so that its significance becomes clear” (Danermark et al., 2002: 159). This
means that it is very di�cult to explain a part to someone, who does not understand
the concept of the whole without explaining the context of the whole: “Every action
gets its meaning in relation to other actions and in this way the web grows from a
single detail to a comprehensive social web” (ibid.: 159). Therefore, the whole and
the parts are in a constant interplay, which makes all interpretations contextual in
space and time (ibid.).
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Theory 4
In the current chapter the theory used in the thesis is presented. The theories
along with the methods frame the investigation of to which extent 18 of the biggest
municipalities in Denmark focus on pedestrians in their tra�c safety planning.

4.1 The Mobilities Turn from a Pedestrian
Perspective

“Mobilities is much more than simple movements of people, goods and
information from A to B. To make matters simple, the ‘mobilities turn’
has made it its hallmark to explore the ‘more than’ e�ects of a world
increasingly on the move.”

(Anon., n.d.: 1)

When investigating the ’more than’, it is necessary to keep in mind that there are
di�erent kinds of pedestrians. According to Vestergaard et al. 2014, two types of
pedestrians exist: 1) those walking for transport and 2) those walking for pleasure.

According to a study done by Vestergaard et al. (2014) those who walk as a
means of transportation do this based on rational motives (time and distance). The
choice of walking as a means of transportation is done with a clear goal: the end
destination. Therefore, this group of pedestrians sometimes chooses the shortest
route due to a lack of time and energy, and thereby get as quickly as possible from
A to B (Vestergaard et al., 2014).

Whereas those who walk for pleasure do so in order to experience the recreational
and eventful feeling of walking. This is done by a bodily experience which evokes
all the senses. According to the study by Vestergaard et al. (2014), they discovered
that the values of this subculture of walking are: experience, relaxation, well-being,
memories, emotions, being together, wellness, meditation, and exercise. This kind of
walking is connected with a surplus of time and energy, and therefore people walking
or running for exercise are also included in this group (ibid.).
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“Walking is not dependent on predetermined routes (such as the roads);
pedestrian flow is less controlled and this provides the possibility to change
the route in a negotiation between time restrictions and more scenic and
eventful routes.”

(Vestergaard et al., 2014: 47-48)

The research project UWAC (Understanding Walking and Cycling), which collected
its data from 2009 - 2011, was deployed in four English towns7. As presented in
Pooley et al. (2013), the research project identified eight reasons for walking based
on a questionnaire:

1. Enjoyment: Interactions with the environment.

2. Exploring the environment: The desire to walk in a certain environment
can contribute to an increase in driving in order to reach said environment.

3. Leisure: Performed when there is a surplus of time and energy.

4. Financial reasons: Walking is a free mode of transportation.

5. Convenience: Walking does not need parking and can be performed almost
anywhere.

6. Choosing a walking lifestyle: The choice of living an environmentally
friendly life and/or in an urban area, where everything is in a walking distance.

7. Health and fitness: For the benefits of walking as a source for a better mood
and more energy.

8. The sociability of walking: Walking with others can provide protection
against perceived risks and provide motivation for more walking.

(Pooley et al., 2013)
The research was designed to, among other things, account for “their past experiences
of everyday travel, and their future intentions” (ibid.: 52).

When comparing these eight reasons with the two types of pedestrians from the
study done by Vestergaard et al. (2014), they have some similarities. That includes
the fact that time and energy is decisive, when deciding weather to walk or not.
Furthermore, the health and fitness aspect occurs in both studies as a way of using
walking in a recreational manner.

These reasons for walking support that it is much more than just moving from
A to B: It is a choice based on several factors, both personal and infrastructural,
and therefore it is important to include in tra�c planning and safety measurements,
since it a�ects whether people choose to walk or use another means of transportation.
Furthermore it is important to include the mobilities turn in the tra�c planing
7 Leeds, Leicester, Worchester, and Lancaster.
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in order to increase safety, for example for pedestrians. Since this tra�c user is
highly mobile and is not restricted to stay on the road such as a car, pedestrians
might choose the fastest, but not necessarily the safest way. This manifests itself
when pedestrians e.g. choose to cross a road where they want instead of walking to
the nearest underpass for vulnerable tra�c users, where it would be safer for them
(Havarikommissionen, 2013). Through planning, the safest choice must therefore be
more attractive for the pedestrians in order for them to take a detour.

4.2 Sustainable Mobility
“As we have all become more mobile, so the carbon footprint of our trans-
port activities has grown.”

(European Commission, 2021)

Since the transport sector, according to Europa-Parlamentet (2019), is related to
30 % of the EU’s collective energy consumption, this sector is often the main factor
in the global problems concerning sustainability and climate change (Huijbregts and
Rietveld, 2011: V). The relationship between transportation and the environment is,
according to Rodrigue et al. (2006) and UKEssays (2017), complex and paradoxical
by nature.

According to the Brundtland Report from 1987, sustainability is defined as:
“Humanity has the ability to make development sustainable to ensure that it meets the
needs of the present without compromising the ability of future generations to meet
their own needs” (World Commission on Environment and Development, 1987: 16).

Within tra�c, sustainable transportation means that the transportation needs of
a society are met in a way that does the least damage to the environment, and does
not hinder future generations’ mobility needs. In practice this means to get people to
use other modes of transportation, such as walking, cycling or public transportation.
Furthermore, it means that users are put first in order to provide more a�ordable as
well as accessible, healthier and cleaner alternatives (European Commission, 2021;
Rodrigue, 2020).

In order to do so, it is, according to European Commission, crucial to improve
the overall e�ciency of the transport infrastructure through among other things
digital technologies, such as ’Mobility as a Service’ (European Commission, 2021).

Since it is in the city that there is the highest accumulation of health hazardous
substances from vehicles, it is also in these urban areas that the consequences hereof
can be felt in everyday life. Therefore, problems concerning how transportation
a�ects air quality, climate change, water quality, urban congestion, emissions, soil
quality, biodiversity, noise, and land take need to be addressed alongside the focus
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on sustainable fuel sources. Furthermore, the public transportation needs to be
improved as well as the active modes of transportation such as walking and cycling
need to be promoted more (European Commission, 2021; Rodrigue et al., 2006).

However, this must be done on a governmental level, and while many governments
state their support in favour of sustainable mobility and its benefits, they have not
done much to restrain car use and “have often promoted less sustainable forms of
travel alongside a declared commitment to change” (Pooley et al., 2013: 9). Yet, as
Rasmussen (2019) argues it is not easy to change people’s transportation behavior
through political decisions. Rasmussen concludes that the ’push’ methods with
toll rings, road pricing and increased parking charges are more e�cient than ’pull’
methods. The latter is more attractive to the vulnerable road users, who are
already transporting themselves in a sustainable manner, and therefore this does not
remedy the issues concerning e.g. congestion, pollution and serious tra�c accidents.
Rasmussen further states that the “greatest e�ect and influence of road users is
achieved through the combination of tra�c political tools” (Rasmussen, 2019: 91. Own
translation).

The complexity of transportation and environment manifests itself in the United
Nation’s (UN) Sustainable Development Goals, see fig. 4.1. Since the transportation
sector is becoming more and more linked to the environmental problems, as already
listed, and the fact that the “transportation activities support increasing mobility
demands for passengers and freight, notably in urban areas. But transport activities
have resulted in growing levels of motorization and congestion” (Rodrigue et al., 2006:
210-211). Therefore, the transport sector can be linked directly and indirectly to
some of the Sustainable Development Goals of the UN.

Figure 4.1 The 17 Sustainable Development Goals of the UN (Bootstrapping, 2017).

26 of 80



4.2. Sustainable Mobility Aalborg University

Comparing the 17 Sustainable Development Goals of the UN with the challenges
the transport sector creates for the environment, it becomes clear that the transport
sector is linked to the following sustainable developments goals:

3: Good health and well-being

– Particles and gasses from cars a�ect health (Lungeforeningen, n.d.).
Furthermore, noise can a�ect both the physical and mental health
(Miljøministeriet, 2007)

6: Clean water and sanitation

– Gasoline leaks, antifreeze, and metal dust from brake pads contribute to
groundwater pollution. However, their impacts are to be investigated further
in order to fully understand, how they a�ect the water quality (Nixon and
Saphores, 2007)

7: A�ordable and clean energy

– Some people might not buy electrical cars because of their price (Brix, 2020)

9: Industry, innovation and infrastructure

– The infrastructure must be more sustainable (Andersson, 2017)

11: Sustainable cities and communities

– No tra�c jams and car-free zones are some of the factors that make a sustainable
city (Andersen, 2019)

13: Climate action

– Be mindful of one’s choice of transportation (Green Key – Green Dreams,
2021)

14: Life below water

– The transport sector contributes negatively to oxygen depletion (Danmarks
Naturfredningsforening, n.d.[a])

15: Life on land

– Nitrogen from cars deposits in nature and is a contributing factor in destroying
nitrogen-sensitive areas. Furthermore, roads cut o� animals from their fellow
species and hinders natural behaviour (Danmarks Naturfredningsforening,
n.d.[b])

Since the transport sector a�ects so many of the Sustainable Development Goals,
it is an important area to focus on, in relation to choosing more climate friendly
means of transport. If more people choose to walk, cycle and/or use public transport,
the collective consumption of the Earth’s resources would be reduced significantly
(Blondel et al., 2011).
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Present chapter covers the findings of the literature study of the tra�c safety plans
from the 18 selected municipalities in Denmark, as mentioned in Methodology on
page 11. Furthermore, the findings from the interviews will likewise be presented to
o�er an elaboration on the municipalities’ plans.

5.1 Tra�c Safety Plans
In this case, a tra�c safety plan is made by the municipalities, but on national roads
it is the the Danish Road Directorate that makes the tra�c safety plans:

“In a tra�c safety plan, di�erent initiatives are introduced based on map-
ping and analysis of the problems regarding tra�c safety as well as goals
and strategies for the safety work. The individual initiatives are prioritised
based on an evaluation of benefit and cost.”

(Vejdirektoratet, 2016: 12. Own translation)

The purpose of the tra�c safety plans is therefore to set the basis for the initiatives
for the following years regarding tra�c safety on the roads, which the municipalities
are in charge of. In practice, this means that the roads owned by the government
are not included in the tra�c safety plans covering the municipalities (ibid.).

The municipalities decide for themselves for how long the plan is valid, and
which initiatives they want to implement, thereby which themes to prioritize. The
tra�c safety plans from the 18 municipalities cover topics such as school roads, bikes
and cars in relation to congestion, sustainability as well as health and safety for the
citizens.

13 of the 18 municipalities focus to a certain extent on school roads, see for
example (Esbjerg Kommune, 2015; Gentofte Kommune, 2016; Holbæk Kommune,
n.d.; Odense Kommune, 2014b). This is probably due to the fact that the
law regarding municipal primary and lower secondary school states that “if the
concern regarding the safety of the children in tra�c is particularly required” (Børne-
og Undervisningsministeriet, 2020: Own translation), it is the municipality’s
responsibility to “ensure transport between the school [. . . ] and the home” (ibid.: Own
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translation). The municipalities are therefore obliged to pay for the transport to and
from school, if the school road is identified as hazardous (ibid.). The assessment of
whether a road is hazardous or not is achieved through analysis of data concerning
the width of the road, conditions of the side and view, amount and speed of tra�c,
amount of heavy vehicles, etc. The data is supplemented with a survey of the stretch
of road, which is performed by representatives from the police and road authorities
(Kolding Kommune, 2013: 24; Transport- og Boligministeriet, 1978).

The municipalities use di�erent means in order to increase the safety on the
school roads. In Silkeborg Municipality they have e.g. ’kiss-and-drive’ to encourage
parents to drop o� their children quickly and leave for the next car to do the same
(Silkeborg Kommune, n.d.[c]). In Gladsaxe Municipality they have used campaigns in
order to remind people to comply with the limitations to speed (Gladsaxe Kommune,
2020). A third and widespread method to increase safety on the school roads is
the one that Odense Municipality, among others, uses, which is to make a tra�c
policy8 in collaboration with the administrations from the schools (Odense Kommune,
2014b).

Half of the municipalities in this study focus on cycling in their tra�c safety
plans, see for example (Frederiksberg Kommune, n.d.; Gladsaxe Kommune, n.d.;
Næstved Kommune, 2018; Viborg Kommune, n.d.[d]). The reason for this is to
reduce the number of cyclists getting injured or killed in tra�c, but on the other
hand the municipalities also want to get more people to choose the bike due to
factors such as sustainability, health, and congestion on the roads. Furthermore, nine
of the municipalities have an indirect focus on cyclists, where they are mentioned in
the category of vulnerable road users, see table 5.1 on page 35.

Two of the municipalities which focus on cycling in their plans are Viborg
and Horsens. In Viborg Municipality they wish to connect the cities within the
municipality through ’den midtjyske cykelstjerne’9 (the central Jutland cycling star)
as well as bike lanes along all main roads (Viborg Kommune, n.d.[c]). Furthermore,
the municipality wants coherence and thereby better connection in the bike lane
network, which makes it possible to take the bike into the city center. They want
better parking opportunities, service facilities, and want to secure the maintenance
on the bike lanes in order to ensure a good all-year-round standard. Overall Viborg
Municipality wants to promote the biking tourism (Viborg Kommune, 2012).

In Horsens Municipality they also want to create coherence between a bike lane
network with good parking facilities and safe crossing facilities. Furthermore, they
want 2.5 meter wide cycling highways with lighting, and where the snow removal is

8 Should you wish to read more about what a tra�c policy is, see e.g. (Odense Kommune, 2014b).
9 Should you wish to read more about the central Jutland cycling star, see (ByogLandskab, n.d.).
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highly prioritized. For all their bike lanes, it is desired that they have a solid and
even pavement (Horsens Kommune, n.d.). This agrees with the fact that Horsens
does not have a tra�c safety plan per se, but rather they have a passability plan.

Additionally, 13 of the 18 municipalities have a cycling plan or strategy or have
had one within the last three years, which is not necessarily connected directly
to their overall tra�c safety plans, see for example Københavns Kommune (n.d.),
Aalborg Kommune (2020), Silkeborg Kommune (n.d.), and Randers Kommune (n.d.).

Car tra�c serves as a central point in several of the 18 municipalities, and they
are connected to the Road Safety Commission’s vision for 2020 that “in 2020 there
should be a maximum of 120 casualties, 1,000 severely and 1,000 minor injured people
in tra�c” (Rådet for Sikker Trafik, n.d.: 9. Own translation). With this objective,
the Road Safety Commission has chosen to follow the objectives set by the European
Union concerning a halving of tra�c related casualties (ibid.). Furthermore, the
Road Safety Commission has chosen a similar objective for the number of severe and
minor injuries, which is also set to be a halving by 2020. The underlying basis for
this vision, concerning the casualties and severe and minor injuries, is the numbers
from 2010 (ibid.).

This vision from the Road Safety Commission is likewise included by the majority
of the municipalities, and Copenhagen’s Municipality states that:

“EU has set a goal to halve the number of tra�c related casualties before
the end of 2020. In Denmark, the Road Safety Commission has carried
a new national plan of action, which sets similar goals about halving the
number of casualties, severe, and minor injuries during the period 2013 -
2020.”

(Københavns Kommune, 2013: 5. Own translation)

Copenhagen’s municipality has therefore chosen a halving of the number of casualties
and injuries from 2013 - 2020, whereas the EU and the Road Safety Commission, as
stated earlier, has chosen to set the goal beginning from 2010. Randers Municipality,
on the other hand, has chosen an average from 2009 to 2011 as the underlying
basis for their objective regarding fewer casualties and injuries: “It is chosen to take
point of departure in the Road Safety Commission’s national objective: It is desired
to halve the number of casualties and injuries in tra�c in 2020 in relation to the
average number during the period of 2009 - 2011” (Randers Kommune, 2015: 6. Own
translation). The average from 2009 to 2011 is something that Viborg and Roskilde
Municipalities have likewise used in their objective (Respondent06, 2021; Viborg
Kommune, n.d.[e]). Furthermore, there are some municipalities that use other years
for their average such as 2010 - 2011, as well as municipalities that only use the
numbers from 2010 (Esbjerg Kommune, 2015; Silkeborg Kommune, n.d.[e]; Vejle
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Kommune, 2018). Generally it applies to the municipalities that have an objective
to reduce the number of casualties and injuries, that they follow the Road Safety
Commission’s objective to a varying degree.

Through the interviews it was clear that only one of the interviewed municipalities,
Silkeborg, had reached their goal of halving the number of casualties and injuries
in tra�c. However, it should be noted that not all the interviewed municipalities
did remember the exact numbers, but they were of the opinion that they had not
reached the goal. It is also important to note that Roskilde Municipality did not use
data from the year 2020 in their comparison with 2010, because of the COVID-19
situation that a�ected everyday mobility in general. Therefore, the municipality used
the year 2019 instead, and they believed it to be more accurate (Respondent06, 2021;
Respondent08, 2021). However, when working with statistical data, this is always
subject to uncertainty, and therefore there is some uncertainty toward whether or
not the municipalities have reached their goals for 2020.

Moreover, the focus on cars also includes reducing congestion on the roads by
either reducing travelling time in a�ected areas or to encourage the use of alternative
transportation, primarily the bike. In Næstved Municipality they seek to optimize
the existing intersections, transfer through-going tra�c from the two roads in the
city with the most congestion to the orbital road, transfer short car trips to bike trips,
and make physical changes of the signal lights to improve the tra�c flow (Næstved
Kommune, 2018).

In Frederiksberg Municipality they likewise have problems with congestion on
the roads. The municipality therefore wishes “that more car drivers will use car
pooling to a greater extent than today as well as public transport, bicycles or walking”
(Frederiksberg Kommune, n.d.: 30. Own translation). Additionally, the municipality
wishes to improve the passability by for example prioritizing the busses in the signal
related intersections (ibid.). The municipality therefore has a wish to be more
sustainable. Unfortunately, it has not been possible to ask them about specific
initiatives towards becoming a more sustainable municipality.

This is likewise evident in Gladsaxe Municipality, where the respondent expresses
that the municipality works with four of the Sustainable Development Goals by the
EU (Good health and well-being, sustainable cities and communities, climate action,
and partnerships for the goals), which likewise is anchored in their coming tra�c
safety plan:

“When we discuss better health, we also talk about that there will be a
consequential e�ect in increasing tra�c safety, if we get more people to
ride a bike or use other means on transportation other than the car. By
doing this, there is also a beneficial e�ect in getting more sustainable cities,
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and we get something done about the climate with less CO2 emission with
greener transport.”

(Respondent02, 2021b)

Furthermore, the municipality has hired a city architect, to make future tra�c safety
measurements more sustainable. This will be done through an architecture policy
that will be incorporated in the tra�c safety plan, so that the municipality “makes
greener solutions and not just an asphalt jungle” (ibid.). Since the city architect have
just been hired, they have not implemented any tra�c safety measurements with
their architecture policy yet. However, the municipality expects that in the future
the measurements will be greener consisting of more planting (Respondent02, 2021a).

5.2 Pedestrian Safety in the Municipal Tra�c
Safety Plans

Through the literature study of the tra�c safety plans from the 18 municipalities, it
became clear that pedestrians are not one of the municipalities’ main priorities. This
might be due to the fact that some municipalities have not considered pedestrians,
because they are not mentioned in the accident statistics as an independent factor,
as mentioned in Scoping Review and Research Question on page 1. Therefore, the
municipalities might not be aware of the extent of the possible problems concerning
solo accidents with pedestrians, and for that reason pedestrians are not included to
the same extent as other modes of transportation. Another reason for the absence of
the pedestrians in the tra�c safety plans might be, that some of the municipalities
have independent pedestrian plans or strategies, and might therefore have decided
to leave them out of their tra�c safety plans. These strategies will therefore be
presented in Pedestrian Strategies on page 47.

Two municipalities, however, Viborg and Frederiksberg, have specific focus points
concerning pedestrians in their tra�c safety plans:

“Pedestrian tra�c is an important key towards health, to create life in
the streets and revenue in the stores, but at the same time pedestrians are
exposed road users.”

(Viborg Kommune, n.d.[b]: Own translation)

“Pedestrians are exposed road users. It is by foot that children first learn to
behave in tra�c. Many elderly also prefer moving by foot and bus in their
everyday lives. Pedestrian accidents often involve children and elderly,
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and therefore children and elderly are significant target groups within the
’pedestrian’ focus area.”

(Frederiksberg Kommune, n.d.: 53. Own translation)

Where Viborg Municipality has focus on making walking more attractive as well as
safe, Frederiksberg Municipality focuses on safety especially among the children and
elderly, because the municipality is aware that these age groups tend to walk the
most.

Besides Viborg and Frederiksberg Municipalities, four other municipalities,
Copenhagen’s, Vejle, Roskilde, and Randers, include pedestrians as focus points
in the category of ’vulnerable road users’. In that way pedestrians are indirectly
considered in the tra�c safety planning. Although, in this connection the focus is on
pedestrians in relation to collisions with the additional tra�c, and therefore there is
not focus on solo accidents with pedestrians (Københavns Kommune, 2013; Randers
Kommune, 2015; Roskilde Kommune, 2014; Vejle Kommune, 2018).

Furthermore, some municipalities such as Holbæk and Slagelse have suggested
solutions, in connection with e.g. safe school roads, that will make it safer
to be a pedestrian. That being e.g. making zebra crossings more visible and
better infrastructure. Other municipalities are mentioning di�erent campaigns and
initiatives towards better conditions for pedestrians (Gentofte Kommune, 2016;
Holbæk Kommune, n.d.; Silkeborg Kommune, n.d.[f]; Slagelse Kommune, n.d.).

The common factor for all the municipalities is that none of them have focus on
solo accidents with pedestrians. It is striking that this is not mentioned, because
studies show that solo accidents with pedestrians are a problem, as mentioned in
Scoping Review and Research Question on page 1. However, Aarhus Municipality
mentions solo accidents with pedestrians in connection with a description of the
emergency room data (Aarhus Kommune, 2013).

Despite the fact that Silkeborg Municipality does not focus on solo accidents
with pedestrians, they still focus on pedestrian safety in connection with their project
about 4 more seconds of green signals for pedestrians in 10 chosen junctions:

“The solution is based on video investigations concerning the behavior
of 3,200 pedestrians in Silkeborg. In the first junction at Sønder Torv,
where the solution was established, there was a majority of elderly and
slow walkers. Unfortunately, a big part of the injured pedestrians are over
the age of 70, and many in this exact age group have di�culties crossing
the zebra crossing in one go, without having to stop on the tra�c island.”

(Silkeborg Kommune, n.d.[d])

The municipality thus wishes that vulnerable groups should not have to stop on the

33 of 80



Group ma4-urb17 5. Tra�c Safety in the Danish Municipalities

tra�c island. There is a big di�erence in being responsible for others or to have a
walker, which might be more of an obstacle for mobility if one has to stop on the
tra�c island. For this reason, the extra time for green signals has been intended
primarily to childminders, walker users, blind, and the visually impaired. These
population groups have therefore gotten the opportunity to request and receive a
piece that can activate the prolonged green signal at the chosen zebra crossings.
Respondent08 expresses that:

“People are very happy about the piece, and it seems that it has worked. If
one has a condition that makes it di�cult to press a button, then one does
not need to, when one has the piece. There will both be a light signal and a
sound signal, so the blind also know that it [the zebra crossing button] has
been activated.”

(Respondent08, 2021)

The municipality has not registered any accidents with pedestrians in these junctions
since the implementation of the pieces, which give longer green signals for the
pedestrians. Yet, the municipality does not know whether there has been any
near-accident conflicts (ibid.).

Another municipality, Gentofte, has likewise begun the work with prolonged
green signals in their junctions. However, it is uncertain whether the municipality
has done the same as in Silkeborg Municipality with a small piece that needs to
touch the zebra crossing signal button in order to activate the prolonged green signal
(Respondent11, 2021; Silkeborg Kommune, n.d.[d]).

In table 5.1 on the next page is an overview of the content of the tra�c safety
plans from the 18 municipalities. The table is meant as an indicator on how the
municipalities prioritize in tra�c safety planning, but since the plans are subject to
interpretation, the table is not conclusive.
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Municipality
Focus on
pedestrian
accidents

Focus on solo
accidents with
pedestrians

Focus on
accidents
with cyclists

Focus on car
accidents

Copenhagen Indirectly No Indirectly Yes
Aarhus No Indirectly Yes Yes
Aalborg No No No Indirectly
Odense No No Yes Yes
Vejle Indirectly No Indirectly Yes
Esbjerg No No Indirectly Yes
Frederiksberg Yes No Yes Yes
Randers Indirectly No Indirectly Yes
Viborg Yes No Yes Yes
Viborg city
center Indirectly No No No

Silkeborg Indirectly No Indirectly Yes
Kolding Indirectly No Indirectly Yes
Horsens Indirectly No No No
Roskilde Indirectly No Indirectly Yes
Næstved No No Yes Yes
Slagelse Indirectly No Indirectly Yes
Gentofte Indirectly No Yes Yes
Holbæk Indirectly No Indirectly Yes
Gladsaxe No No Yes Yes

Table 5.1 Summary of the content and focus areas in the 18 chosen municipalities’ tra�c safety
plans. Own production.

The plan that sets itself apart the most, confer table 5.1, is Aalborg Municipality’s
plan. This plan does not have any specific focus points concerning tra�c safety, but
instead it focuses on the fact that geography within the municipalities is di�erent
depending on the location. Therefore, the plan is divided into geographies: ’Northern
Denmark’, ’towns in the surrounding area’, ’villages and open country’, and ’Aalborg
City’ (Aalborg Kommune, 2019). This division acknowledges that the municipality is
aware of the di�erent areas’ needs regarding mobility. Furthermore, the municipality’s
plan does not have any specific initiatives, but they have visions they seek to fulfill
instead. This might be due to the fact that the plan is valid until 2040. Moreover,
the plan focuses more on making mobility in the municipality more sustainable than
on the tra�c safety aspect of mobility. This manifests itself in the name of the plan,
which is ’Mobility 2040’, whereas the other municipalities have used either ’tra�c’
or ’tra�c safety’ in the title, see table 2.1 on page 14.

Furthermore, the tra�c plan from Horsens Municipality also sets itself apart
from the other plans. Given that the plan, as mentioned earlier in Methodology
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on page 11, is not a tra�c safety plan per se, they do not write anything about
casualties and injured, but focus on how they want to improve the infrastructure in
the municipality up until 2030, which indirectly can improve tra�c safety (Horsens
Kommune, n.d.; Respondent10, 2021).

Confer table 5.1 on the preceding page, it is noticeable that only 12 municipalities
include pedestrians in their tra�c safety plans, with focus being on either pedestrians
as an independent road user or as a part of ’vulnerable road users’. Of the 12
municipalities, only two, Viborg and Frederiksberg, have pedestrians as a focus point
in their plans. Yet, it should be noted that they do not include solo accidents with
pedestrians. Unfortunately, it has not been possible to interview either Viborg or
Frederiksberg Municipalities further about the specifics of their focus on pedestrians,
confer table 2.2 on page 17 (Frederiksberg Kommune, n.d.; Viborg Kommune, n.d.[d]).

Of the 11 municipalities which focus indirectly on pedestrian safety, four of them,
Copenhagen’s, Vejle, Roskilde, and Randers Municipalities, do so through a focus on
vulnerable road users, which pedestrians are a part of. Whereas Viborg city center,
Silkeborg, Kolding, Horsens, Slagelse, Gentofte, and Holbæk Municipalities focus on
pedestrians through e.g. a focus on safer roads for everyone and through their use of
campaigns (Gentofte Kommune, 2016; Holbæk Kommune, n.d.; Horsens Kommune,
n.d.; Københavns Kommune, 2013; Kolding Kommune, 2013; Roskilde Kommune,
2014; Silkeborg Kommune, n.d.[f]; Slagelse Kommune, n.d.; Viborg Kommune, 2012).

However, it should be noted that the category ’no’ in table 5.1 on the preceding
page does not necessarily mean that pedestrians are not mentioned at all in their
tra�c safety plan. The category ’no’ therefore covers municipalities that mention
pedestrians to such a low degree that it cannot be understood as a focus point
regarding pedestrian safety.

As it appears on table 5.1 on the previous page, most of the municipalities have
focus on cyclists and car accidents to a certain extent compared to their focus on
pedestrians. This distortion of the focus might be caused by the o�cial statistics,
in which the municipalities base their work on. This might be due to the fact that
the o�cial statistics base its data on the definition of a tra�c accident, which, as
mentioned earlier, is: “Any accident involving at least one road vehicle in motion on
a public road or private road to which the public has right of access, resulting in at
least one injured or killed person” (European Union, 2010).

Comparing table 2.1 on page 14 with table 5.1 on the previous page it becomes
evident that 13 municipalities focus directly or indirectly on pedestrian safety in their
tra�c safety plans. Only Aarhus Municipality focuses indirectly on solo accidents
with pedestrians in their tra�c safety plan. This means that 2,001,009 citizens live
in a municipality where they prioritize pedestrian safety, and 353,445 citizens live in
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a municipality where the planners show awareness of the risk regarding solo accidents
with pedestrians. This means that only 34,3% of the Danish population in 2020 lived
in a municipality where pedestrian safety was prioritized in the municipal tra�c
safety planning.

5.3 Emergency Room Data
Seven of the municipalities are aware of the unreported numbers in their plans, but
only two of the municipalities, Odense and Aarhus, include accident registrations from
the emergency rooms in their planning (Aarhus Kommune, 2013; Odense Kommune,
2014b). However, Copenhagen’s, Holbæk, Frederiksberg and Silkeborg state that
they want to be a part of a collaboration with other partners in order to include
the accident registrations from the emergency rooms. For example, Copenhagen’s
Municipality states in their tra�c safety plan that:

“The municipality’s tra�c safety work can be improved if we [the municipal
planners] have information regarding the registered accidents from the
emergency rooms. We expect that these ’unreported numbers’ contain many
personal injuries with vulnerable road users. Therefore, we aim to:

· Collaborate with the Capital Region of Denmark to gain more infor-
mation concerning the accidents that have been registered in the emergency
rooms.

· Develop tools, so that we can analyze and use the information in our
forward tra�c safety work, and to follow the development on the subject
on a national level.

· Improve the possibilities for road users to self-report accidents or near-
accidents to the municipality via the internet.”

(Københavns Kommune, 2013: 23. Own translation)

Furthermore, Silkeborg Municipality states in their tra�c safety plan that it is
“expected in 2020 that a registration of accidents within the police districts will happen
in the region’s emergency rooms” (Silkeborg Kommune, n.d.[b]: Own translation).
Unfortunately, Respondent08 says that the system with the emergency room data
collection has yet to be implemented in the municipality. Silkeborg Municipality
plans to use the same set up as they do in Aarhus Municipality (Respondent08, 2021).
The model Aarhus Municipality uses to register emergency room data is not the
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same as the one they use in Odense Municipality10 (Sørensen, 2008a). Unfortunately,
it has not been possible to interview a representative from Odense Municipality in
order to hear more about their collection of emergency room data.

Esbjerg Municipality, on the other hand, recognizes the problem with the
unreported numbers, but does not mention how they wish to solve it (Esbjerg
Kommune, 2015). Unfortunately, it has not been possible to interview Esbjerg
Municipality in order to get their view on the unreported numbers and the use of
emergency room data.

Through the interviews it is clear that the municipalities agree that using
emergency room data would be beneficial for their tra�c safety planning. However,
the municipalities are in di�erent places in the process of acquiring emergency
room data. Respondent02 from Gladsaxe Municipality does not believe that the
municipality is big enough to collect emergency room data on their own, and is
to some extent impressed, that Aarhus and Odense Municipalities are capable of
doing it on their own. However, Gladsaxe Municipality would like to be a part of a
national model concerning collection of emergency room data and currently they are
a part of a collaborating network between Zealand and the surrounding islands. The
collaboration is working on implementing the unreported numbers, which are not
registered in the o�cial accident statistics (Respondent02, 2021b).

Respondent11 from Gentofte declares that the municipality is a part of a task
group with other municipalities from Northern Zealand and the police in connection
with overcoming the issue with unreported numbers. This collaboration will be a
part of Gentofte Municipality’s coming tra�c safety plan (Respondent11, 2021).

As it appears, there seems to be disagreements between the two neighbouring
municipalities Gentofte and Gladsaxe between the type of collaboration that is on
the way. Therefore, there is some uncertainty as to how the coming work on Zealand
will be done. For example, Slagelse Municipality likewise wants to use emergency
room registrations, and has advocated for the implementation of a national model.
The municipality has therefore taken its own initiative for starting the collection of
emergency room data, but has not yet started using this data in their tra�c safety
work:

“If you read the old plans of action from the Danish Road Safety Commis-
sion, it is a wish that has been there for an indefinite time. So one just
has to get it going in di�erent places, and suddenly it becomes national,
then there will be a pressure on that.”

(Respondent05, 2021: Own translation)

10 For a more detailed overview of what is registered in Aarhus and Odense Municipalities
respectively, can be seen in (Sørensen, 2008a,b).
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However, not all municipalities have the opportunity to incorporate emergency room
data in their tra�c planning. For example in Roskilde Municipality, they do not
use emergency room data yet, because the emergency rooms in the municipality
do not note the geographic placement of the accident. After all, the municipality
still wishes to use emergency room data in their planning. The municipality has
also made a safety investigation concerning the sense of security and accidents in
connection with the making of their tra�c safety plan. This investigation, however,
was primarily targeted at cyclists (Respondent06, 2021).

Furthermore, Respondent09 from Næstved, declares that the municipality had
implemented a system collecting emergency room data in 2019, but for unknown
reasons the municipality has not gained access to the collected data yet. Therefore,
the municipality is investigating how they can get the data in order to use it in their
future tra�c safety planning (Respondent09, 2021).

Additionally, Holbæk Municipality sets their basis in the registered data from
the police, since they do not have access to anything else yet. But the municipality
would like to have access to emergency room data, if this was possible (Respondent04,
2021).

“Often when we [planners] make developments and plans, it is important
that we target our e�orts, but also when we get continuous enquiries we
need to assess, whether to perhaps make precautions on the roads, where
there are accidents with cars in the accident statistics. But we do not have
that, when it comes to cyclists and pedestrians, so it is of course much
harder to say; is there really a problem or not? Of course we can go out
and look at the side walks and rules concerning the road conditions, that
of course must be complied with. But it would be nice to see, whether
accidents really happen or not.”

(ibid.: Own translation)

Furthermore, Respondent04 mentions that foreign countries use data from insurance
companies in the accident preventive work. However, Respondent04 does believe
that there is more knowledge to be obtained from the emergency room registrations
in relation to the further use in the preventive tra�c safety work (ibid.).

Randers Municipality, on the other hand, tried to incorporate emergency room
data on their own, but it never really took o�. Therefore the municipality is hoping
that a national model will be implemented soon, as they “are in a vacuum, where we
[the municipality] are not entirely sure whether to continue what we started or to wait
for the national” (Respondent01, 2021: Own translation). The municipality had
plans to include all data that would go through the emergency room registrations,
and thereby also solo accidents with pedestrians (ibid.).
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Using Emergency Room Data in Aarhus Municipality
“That is probably what I [the respondent] think is the majority of the acci-
dents that are registered in the emergency rooms, that is solo accidents.”

(Respondent03, 2021: Own translation)

Aarhus Municipality is one of two municipalities that use registrations from the
emergency rooms in Denmark. Unfortunately, it was not possible to make an
interview with the other municipality, Odense, why it is only the use of data from
the emergency rooms in Aarhus that is reviewed in the following.

In Aarhus Municipality they use emergency room data to the same extent as
police registered data:

“That we [the tra�c safety planners] are looking on accidents and only
looking at the ones registered by the police, then I [the respondent] get a
very small part of the accidents. Then I will not get the pure accidents,
which the cyclists experience. Then I will only get the serious ones.”

(ibid.: Own translation)

Therefore, the municipality believes that it is important to get all the data, so that
all accidents are included in the planning processes. The use of emergency room
data can likewise be used to clarify possible connections and patterns in the accident
picture:

“An example from last year [2020], where the local [newspaper] Århus Stift-
stidende had a campaign in relation to the many accidents that happened
on [. . . ] Brabrandstien with cyclists running down pedestrians [. . . ] There
were so many accidents. Therefore, we [the municipality] were looking at
the police registered data. There were a few, but it was something about
illegal mopeds, so it was not at all connected.”

(ibid.: Own translation)

So despite, the municipality was looking for connections in their data, both from the
emergency rooms and the police, and what Århus Stiftstidende had written, they
found none. On the other hand they found out that there were many solo accidents
with especially cyclists on Brabrandstien. These accidents did not happen because
of collisions with pedestrians, but rather that the cyclists had fallen on their bikes,
because the road was slippery or wet. These accidents would have been unknown for
the municipality, if they had not used the emergency room registrations, because
these types of accidents are not registered by the police. This is characteristic for
many solo accidents with vulnerable road users (ibid.).
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Aarhus Municipality has a practical use of the emergency room data, which is
why they want to contribute to an emergency room registration system on a national
level:

“It is very important that one [the tra�c safety planners] gets this data as
well, and I [the respondent] think [. . . ] that it is important that one [the
developers of the national system] do not reject the way we [the municipal-
ity] have done it, where central players, the Danish Road Directorate, The
Ministry of Transport, or something, want to create a brand-new system.
We have something that has already been built on.”

(ibid.: Own translation)

In Aarhus Municipality’s model they have reduced the number of things that the
police registers in connection with tra�c accidents. For this reason the personnel
in the emergency rooms only need to note about 29 parameters as opposed to the
more than 100 parameters that the police registers. All this information is used
by Aarhus Municipality in their tra�c safety work, and therefore it gives a more
accurate picture of the accident situation (ibid.).

5.4 Maintenance of Pedestrian Areas and
Sidewalks

Solo accidents with pedestrians are often fall accidents, where the pedestrian e.g.
falls over uneven pavement or slips on ice. Therefore, it is important to maintain
the pedestrians’ infrastructure, so that these fall accidents are prevented by keeping
a good daily maintenance all year round.

Through the literature study of the plans, there is not much focus on the daily
maintenance of pedestrian areas. Yet, some of the municipalities do mention it,
but they often do so in relation to cyclist infrastructure (Horsens Kommune, n.d.;
Næstved Kommune, 2018; Vejle Kommune, 2018; Viborg Kommune, 2012, n.d.[d]).

Copenhagen’s Municipality writes in their tra�c safety plan that “the operation
and maintenance of the road has great importance for the tra�c safety” (Københavns
Kommune, 2013: 14. Own translation). The municipality is therefore aware of the
importance of the maintenance in relation to the collective tra�c safety, yet they
do not mention maintenance of the pedestrian areas much. They only mention that
they strive to perform “regular operation and maintenance of the roads, pathways and
road equipment” (ibid.: 25. Own translation).

Frederiksberg Municipality also shows awareness of the importance of
maintenance in relation to tra�c safety, as they want to improve the tra�c safety
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by performing operations and maintenance on the path and road network. This
does not necessarily mean the pedestrian infrastructure such as uneven sidewalks
(Frederiksberg Kommune, n.d.).

Aarhus Municipality, for example, gives maintenance another meaning, where it
becomes more of an aesthetic character. The municipality focuses on keeping the
pedestrian areas nice and clean:

“It must be prioritized to secure cleaning and maintenance of the pedestrian
areas, and especially in the places where stays are possible. The cleaning
plan must be set in motion with all types of events in the municipality,
where it can be presumed that a gathering of people will be present, and
thereby an expected need of cleaning. Furthermore, it is important that
there must be cleaned up after e.g. stormy weather, so the open spaces are
not marred by e.g. overturned trash cans.”

(Aarhus Kommune, 2020: 16. Own translation)

However, the cleaning also a�ects security and safety for the pedestrians, since wet
leaves and trash can be slippery and/or hide an uneven surface. This gives the
impression that the municipalities plan more for the recreational pedestrians, who
walk for enjoyment and leisure, confer Theory on page 23.

The Use of Citizen Feedback
Several of the municipalities make their maintenance plans based on feedback from the
citizens in the municipality. This feedback is received via apps or the municipality’s
website. The feedback contains information of e.g. uneven sidewalks or other
inconveniences for pedestrians and other road users.

The feedback systems are an advantage for pedestrians, since the tra�c safety
plans show that there is not the same focus on maintenance of the pedestrian areas
compared to cycling infrastructure in the tra�c safety plans.

17 of the 18 municipalities have an app, where the citizens can report, if they
come across something in the infrastructure that they think should be repaired.
Frederiksberg does not, as the only municipality, o�er this possibility to its citizens,
but they do have a website, where the citizens can give feedback. Several of the
municipalities that do use an app system have, like Frederiksberg, also given their
citizens the possibility to give feedback via the respective municipality’s website, see
e.g. (Københavns Kommune, n.d.[b]; Slagelse Kommune, 2021; Viborg Kommune,
n.d.[a]).

In Silkeborg Municipality they had two di�erent apps from 2015 until mid-2017
(Silkeborg Kommune, n.d.[b]). One of the apps is similar to the app the rest of
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the municipalities use, where the citizens have the possibility to tip-o� if they have
seen e.g. holes in the road or uneven sidewalks. Whereas the other app gave the
citizens the opportunity to report accidents, where the police had not been called,
and thereby the possibility to report pedestrian accidents. However, they do not use
this app anymore, since they did not receive much feedback, and the feedback that
they did receive was most often of a more maintenance related nature and not about
accidents (Respondent08, 2021).

When the municipalities receive feedback concerning maintenance issues, it is
the maintenance department that processes this. Therefore, some of the tra�c safety
planners in the di�erent municipalities do not necessarily get to know about these
problems with the infrastructure. For this reason, it is the maintenance department
in the municipalities which is responsible for prioritizing the incoming feedback from
the citizens. In Horsens Municipality, for example, they have a fund for sidewalks:

“We [the municipality] do have several funds to many di�erent things, and
so we have a fund for renovating the sidewalks or for new sidewalks or
whatever it may be. And so it is the person in the maintenance department
that takes care of that [. . . ] and of course, if there are any minor issues,
we [the tra�c safety planners] call the maintenance department and ask
to get it fixed, if it only concerns a single tile or whatever it could be. But
the bigger projects are managed by the sidewalk funds.”

(Respondent10, 2021: Own translation)

This setup with a fund that the maintenance department can use for maintaining
the pedestrian areas is recurring in the interviewed municipalities, when asked
who is in charge of the maintenance of the pedestrian areas (Respondent02, 2021b;
Respondent05, 2021; Respondent06, 2021; Respondent07, 2021; Respondent09, 2021).

Furthermore, few of the municipalities mention that the maintenance of
pedestrian areas is often done in consideration to other projects in the municipality.
This is done in order to save money and increase the synergy of the work process in
the municipality:

“We [the municipality] also try, if someone else is going digging in a
sidewalk, or TDC [Tele Denmark Communication] needs to lay down some
cables or something, then you make a collaboration. So in that way it may
be that there is something that is done a little earlier than it should have
been. But it does not make sense to dig up the same sidewalk twice in 10
years, so it is a delicate balance between planning and collaboration with
these third parties, also because you might be able to get them to finance a
part of it.”

(Respondent02, 2021b: Own translation)
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Furthermore, Gladsaxe Municipality mentions that they intend to dig up all the roads
during the next 50 years due to sewerage work. Therefore, they do not prioritize
making measurements of the evenness of their pedestrian areas, which they have
done earlier with their bike paths (Respondent02, 2021b).

Like Gladsaxe Municipality, Horsens Municipality seeks to find synergies in their
work with maintaining pedestrian areas. For example, when the district heating will
be implemented in the municipality, so that sidewalks and the like will not be dug
up unnecessarily:

“It has caused that they [the maintenance department] have been digging
in the ground many places at the same time that the public utility company
have been in the ground [. . . ] Then we [the municipality] try to find out,
whether we can achieve something, if we can reorder priorities of e.g. these
sidewalk projects, when the public utility company is digging anyways.
Then we can move a curb, make the sidewalk a little wider or whatever we
may want. So we try to merge projects.”

(Respondent10, 2021: Own translation)

Several of the municipalities therefore give the impression that restructure of uneven
sidewalk tiles is mainly prioritized when it has already been scheduled to dig up the
ground. This is because it would otherwise have been too expensive if it would not
be done in relation to other projects. However, it is uncertain whether the quality is
secured or improved by re-establishment.

Maintenance or Safety?
As mentioned earlier, the maintenance of the pedestrian infrastructure is important
for the safety. This is especially true for solo accidents with pedestrians, since solo
accidents with pedestrians are often a matter of obstacles on the pedestrian areas,
such as uneven tiles, wet and slippery leaves or unsalted sidewalks and pathways.
Many of the problems regarding solo accidents with pedestrians can be solved with
practical solutions in the daily maintenance. Gladsaxe Municipality, for example,
acknowledges that such maintenance issues will not be included in their tra�c safety
plans because it is their maintenance department that drives around and looks at
the roads and measures, what their condition is, and then prioritizes when to repair
something (Respondent02, 2021b).

This connection between maintenance and safety for pedestrians in relation to
solo accidents is also acknowledged by Aarhus Municipality, who argues that an
“increase [of] the maintenance of the sidewalk areas and pedestrian areas in general
[are necessary] in order to avoid solo accidents with pedestrians” (Respondent03, 2021:
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Own translation). Therefore, the municipality believes it is more about the everyday
maintenance, when tra�c safety precautions are prioritized regarding pedestrians.
Solo accidents with pedestrians thus become not only a question of safety, but instead
a question of maintenance of the elements that cause the accidents.

Hence, it can be up for discussion how the maintenance should be prioritized in
the municipalities. By focusing on maintenance in relation to the basic, such as an
even surface without leaves or snow, there will not be made a distinction between
what type of pedestrian is favoured, confer Theory on page 23. This is because it
will favour all pedestrians with better maintenance of the infrastructure, so that the
number of solo accidents and near-accidents with pedestrians is reduced.

Furthermore, Aarhus Municipality argues that it would be di�cult to include
solo accident with pedestrians as an independent focus point in the municipal tra�c
safety plans, if no support from the government’s side is o�ered. This is due to
the fact, Respondent03 argues, that preventive tra�c safety measurements for solo
accidents with pedestrians is a question of maintenance. Therefore, it is expensive
and needs financial support from the government in order to become a part of the
municipal tra�c safety planning (ibid.).

5.5 Partial Conclusion
Municipal tra�c safety plans are framed based on mappings and analysis of the
tra�c-related challenges in the individual municipalities. Di�erent initiatives are
proposed in order to reduce these tra�c-related challenges and optimize tra�c
safety for all the di�erent road users. However, these tra�c safety plans are often
based solely on the o�cial statistics concerning accidents, and therefore they do
not take unreported numbers into account, which most often concerns accidents
with vulnerable road users. Furthermore, they do not include solo accidents with
pedestrians, which might be due to the fact, that a tra�c accident is defined as:
“Any accident involving at least one road vehicle in motion on a public road or private
road to which the public has right of access, resulting in at least one injured or killed
person” (European Union, 2010).

What most municipalities focus on instead includes topics such as cars, school
roads, and bikes. This is typically in relation to sustainability, health, and reducing
the number of killed and injured in tra�c. Hence, there is not much room for
pedestrians in the plans, which are therefore often ranked alongside cyclists, and
therefore do not have their own focus point. Should the pedestrians be mentioned,
it is therefore often in connection with vulnerable road users. However, it should be
noted that in this connection the focus is on tra�c safety for vulnerable road users
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in relation to collisions with other road users and not in relation to solo accidents.
This distortion in the focus of the di�erent means of transportation in the tra�c
safety plans is illustrated on table 5.1 on page 35.

This means, as mentioned earlier, that 2,001,009 citizens live in a municipality
where they prioritize pedestrian safety in their tra�c safety planning, and 353,445
citizens live in a municipality where the planners show awareness of the risk regarding
solo accidents with pedestrians. Resulting in only 34,3% of the Danish population in
2020 lived in a municipality where pedestrian safety was prioritized in the municipal
tra�c safety planning.

It is noticeable that only Aarhus Municipality mentions solo accidents with
pedestrians and they do so indirectly when talking about the use of emergency room
data, which Aarhus and Odense Municipalities are the only municipalities who use
in the time of writing. However, there are multiple municipalities that acknowledge
in their tra�c safety plans as well as in interviews that they would like to use such
data forward, because it can contribute positively to the municipals’ tra�c safety
work.

In Aarhus they use the emergency room data to the same extent as the police
registered data. The municipality believes that the majority of the data, which
they receive from the emergency rooms are concerning vulnerable road users, and
therefore also solo accidents with pedestrians. By using this data, the municipality
will therefore get a better picture of the actual accident situation in the municipality,
since they have a better foundation for their data to plan from, since the unreported
numbers are reduced. The municipality would therefore also like to be helpful in the
process of developing a national model, so that more municipalities will benefit from
the extra information, which the emergency rooms across the country might provide.

However, Aarhus Municipality believes that much of what needs to be done to
increase safety for pedestrians is a matter of maintenance more than a tra�c safety
related matter.

Some municipalities thus mention that maintenance is important to tra�c safety,
however the municipalities generally do not mention maintenance in their tra�c
safety plans much. Furthermore, they refer to their maintenance department in
the di�erent municipalities, when they were asked whether they have a municipal
maintenance policy.

Thus, it is the maintenance department that prioritizes many of the tra�c related
problems that may arise in relation to the pedestrian areas in the municipalities,
such as uneven tiles in the sidewalk or salting or sweeping of the roads.
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In this chapter the pedestrian strategies from Copenhagen’s and Aarhus
Municipalities will be presented. Furthermore, Odense Municipality’s initiatives
concerning pedestrians will likewise be presented, since this sets the basis for the
pedestrian strategy they wish to make.

Besides the focus on the municipalities’ pedestrian strategies, the international
pedestrian treaty, which Copenhagen’s and Odense Municipalities support, will
likewise be presented.

Respondent07 mentioned that Aalborg Municipality also wants to formulate a
pedestrian strategy, but since it is not mentioned in their Mobility 2040 plan, it is
not included (Respondent07, 2021).

6.1 Copenhagen’s Municipality
“We are all pedestrians. Every day. Sometimes it is just for a walk, other
times we are moving towards a certain destination. Even when we move
by bicycle, bus, train, metro or car, the journey most often begins and ends
by foot.”

(Københavns Kommune, 2012a: 3)

This is how Copenhagen’s Municipality’s minister of Technology and Environment
in 2012, Ayfer Baykal, presents the municipality’s pedestrian strategy. Baykal
recognizes that walking is not always just a matter of moving from A to B, which
recurs throughout the strategy (ibid.).

Copenhagen’s Municipality has a vision of becoming the world’s best city to live
in, which they wish to achieve by becoming a sustainable city with a diverse and
unique urban life. They want to design the city in a way that makes people choose
to walk, and thereby contribute to a living capital city with a good urban life and
environment. In connection with their goal to become the world’s best city to live
in, they want to encourage more people to walk, so they in turn will exercise more.
Thereby they contribute to an improvement of the general health of the citizens both
socially, physically and mentally: “We have an aim regarding developing the walking
culture in Copenhagen, so that people choose to walk, because it is healthy, because one
participates in the urban life, and because it spares the environment” (ibid.: 8. Own
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translatiom). Therefore, the municipality’s focus is on pedestrians, and how they
contribute to a better environment recurs in the pedestrian strategy, since walking is
a sustainable mode of transportation, and the municipality wants to strengthen the
green mobility in the city (Københavns Kommune, 2012a).

The pedestrian strategy is one of three general objectives, from the municipality’s
’Metropolis for Humans’, which focuses on the urban life in the municipality:

“Some urban life is necessary. We need to go shopping, pick up children,
go to and from work and school. We do this despite of how the city is
designed. All the fun, the recreational urban life, the experiences and the
unfolding only happens, if it is nice to be there.”

(Københavns Kommune, 2009: 7. Own translation)

In order to make Copenhagen a nice place to be, the municipality wants to create
areas that invite to longer stays such as squares, parks, harbor fronts etc., which can
be located both in the city center and in new residential areas. This is connected
with the goal that 20 % more of the citizens will stay in the urban spaces in 2015
compared with 2009 (ibid.: 7). Unfortunately, it was not possible to interview the
municipality and find out, whether they reached their goal.

Since the pedestrian strategy is developed on the basis of ’Metropolis for Humans’,
the objectives in the pedestrian strategy is likewise set to be fulfilled by 2015 and it
is a wish that Copenhagen should be:

– a city with even and clean sidewalks with places to rest, resulting in high
comfort in the pedestrian areas;

– a city with fewer accidents involving pedestrians and thereby a city with higher
tra�c safety;

– a city with fewer barriers for pedestrians, in order to increase passability;

– a moving city, which o�ers exciting experiences in all parts of the city;

– a safe city, where people are comfortable walking in their local areas;

– a teaching city, which includes and informs its citizens about activities and
tra�c;

– an accessible city designed for everyone;

– a green city with green routes and surroundings.

(Københavns Kommune, 2012a: 8)

In order for the municipality to achieve these goals, they have made four focus
areas: 1) The development of the walking culture, 2) pedestrian routes and meeting
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places, 3) pedestrian zones, and 4) tra�c nodes. Through these the municipality
wants to encourage the citizens to walk more in their everyday life and to ensure a
well-developed network of streets and pathways. Furthermore, they want to make
the pedestrian zones gathering points in the di�erent parts of the city. Besides this
they want to make the tra�c nodes a more accessible part of the pedestrian routes
and thereby increase the pedestrians’ comfort (ibid.).

As a part of the municipality’s work within the field of pedestrians, the
municipality joined the international treaty for pedestrians in 2008. This treaty has
the following strategical principles:

– Greater possibility to move safely in the public space

– Well-constructed and maintained common areas for people

– Improved network of pedestrian routes

– Promoting pedestrians in spacial planning and use of rural areas

– Less danger in the tra�c

– Less crime and less fear for crime

– More support from the governing organs

– A pedestrian culture

(WALK21, 2006: 1. Own translation)

The treaty is based on the thought that: “We are becoming less healthy, our transport
systems are ine�ective, and our surroundings are put under still more pressure to
accommodate our needs” (ibid.: 2. Own translation). This WALK21 believes can
be helped to a certain extent by more transport being performed by foot. In the
treaty’s ideal world view, humans choose to walk and have the possibility to do so
without friction in the network in order to improve their physical and mental health.
Furthermore, the vision targets authorities, organizations and individuals that:

– recognize and commit themselves to the value of walking;

– pull together to overcome the physical, social, and institutional barriers which
often limit humans’ incentive to walk.

(ibid.: 3. Own translation)

Copenhagen’s Municipality is thus ambitious regarding their objectives for pedestri-
ans and they wish to put actions behind their words resulting in concrete initiatives
(Københavns Kommune, 2009). However, Copenhagen’s Municipality’s pedestrian
strategy was never approved and according to Respondent12 an alternative plan
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has not been made yet. Therefore, these plans to increase the walkability have
unfortunately not yet become a reality (Respondent12, 2021).

6.2 Aarhus Municipality
“Do not on any account loose the desire to walk. Every day I walk for my
daily well-being, and I out-walk every disease. I have walked my way to
my best thoughts, and I know no thought so heavy that you cannot walk
away from it.”

(Søren Kierkegaard in Aarhus Kommune, 2020: 5. Own translation)

These are the words of Søren Kierkegaard11 and the very beginning of Aarhus
Municipality’s pedestrian strategy from 2020. The quote is a clear example of how
the municipality is aware that walking is much more than transportation from A
to B. Aarhus Municipality writes that they want to focus more on walking as part
of a more appropriate way for the inhabitants to transport themselves, as well
as walking being beneficial for the environment and public health. Furthermore,
the municipality argues that “there are good conditions for pedestrians here [in
the municipality], because moving by foot is the "glue" that binds di�erent modes of
transportation together” (Aarhus Kommune, 2020: 5. Own translation).

Aarhus Municipality has made a pedestrian strategy in relation to their municipal
plan from 2017, outdoor plan 2013 - 2017, and their mobility plan concerning
Aarhus City Center from 2018 as well as their mobility 2050 plan from 2019 (ibid.).
Respondent03 states that the pedestrian strategy is based on a wish to improve the
passability for the pedestrians in the municipality, and not necessarily a wish to
improve the safety for the pedestrians. However, the municipality is aware that the
strategy to a great extent focuses on di�erent questions concerning maintenance,
where some of these will likewise improve the safety for the pedestrians (Respondent03,
2021).

In their pedestrian strategy, Aarhus Municipality is aware that pedestrians are
di�erent. This is illustrated on fig. 6.1 on the next page alongside how the di�erent
types of pedestrians used the city of Aarhus illustrated by the arrows. Comparing
the pedestrian types on fig. 6.1 on the facing page to the two types of pedestrians
mentioned by Vestergaard et al. (2014) in their investigation, see Theory on page
23, it is not necessarily clear, which of the pedestrian types walk for transport or
pleasure. An example of this could be a family that might walk for transport one
day, and the next they walk for pleasure. This is also the case for several of the other

11 Danish philosopher, theologian and writer. Born in 1813 and died in 1855 (Grøn et al., 2020).
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Figure 6.1 Types of pedestrians as presented by
Aarhus Municipality (Aarhus Kommune, 2020: 7.

Own translation).

pedestrian types illustrated on the
figure. However, the commuter’s
main reason for walking is for trans-
port, but this does not necessarily ex-
clude this pedestrian type from walk-
ing a detour, should they have the
time to do so. That the pedestrian
types are so di�cult to divide into
who walks for transport or pleasure,
which underlines the di�culties in
planning for pedestrians, since they
can walk for one purpose one day
and the other purpose the next.

Furthermore, the municipality
are aware that pedestrians use the
city di�erently, which also depends
on the time of day and year: “Good
mobility is individual but also con-
tains parameters such as flexibility,
economy, safety and security, stays and experiences, as well as health and well-being”
(Aarhus Kommune, 2020: 6). Once again, this is an expression of how mobility is
more than getting quickly from A to B. Therefore, good mobility is a transport
system, where the way in which one transports oneself results in the highest value
for the inhabitants in their everyday life (ibid.).

Aarhus Municipality has experienced an increase in pedestrian tra�c, which
among other things is due to the fact that the municipality has created more
urban spaces, and thereby made walking more attractive. Due to this increase, the
municipality prioritizes more space for the pedestrians as well as better possibilities
for crossing the streets. In general, the municipality seeks, especially in the city
center, to design the streets, so that they invite to stays. Furthermore, the conditions
for pedestrians will be improved, in order to create better accessibility for everyone,
including people with reduced functional capacity. Additionally, the municipality
wants to minimize physical and social barriers between the di�erent areas in the city
by improving the local path network (ibid.).

Another reason that Aarhus Municipality wants more people to walk is to
increase public health. It is also for this reason that the pedestrian strategy has been
developed in collaboration with the Health & Care Department in the municipality.
Together they aim to create the frames and facilities that invite to more physical
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activity through active and green mobility. Not only will this improve public health,
it will also advance the recreational city life, because walking can be performed in
a pace, where all senses can be involved. Furthermore, the municipality wants to
prioritize the modes of transportation that take up the least space, e.g. walking and
cycling, and at the same time have the greatest health benefits:

“When we walk, we use the entire body. It keeps us going, and has a big
impact on our health and well-being. If we all walked a bit more, we would
all be a little healthier, which in the long run can have a big importance
for the collective health of the citizens of Aarhus.”

(Aarhus Kommune, 2020: 7. Own translation)

Aarhus Municipality is aware that in order for walking to become a concrete
alternative to other modes of transportation, or to stay at home, the physical
conditions must be su�cient. Therefore, it must be safe, both physically and
mentally, to walk on the streets and squares, and the accessibility must be good.
Furthermore, the municipality would like to present information to the citizens about
the possibilities for walking, so it will be easier for them to realize that walking is a
real alternative (ibid.).

This has led to four focus areas:

1. Accessibility: The pedestrian environment must be accessible to all citizens,
including people with disabilities.

2. Passability: In order for the citizens to experience easy access to their
destination, the pedestrian network must be passable.

3. Safety: Aarhus Municipality must be a safe place to be a pedestrian.
4. Stays and facilities: The necessary facilities in the urban space must be

available in order to invite pedestrians to stay.

(ibid.: 8)

For all four focus areas the municipality works on the basis of a principle of more
equality in health. This means everyone must have the opportunity to live a healthy
life. The pedestrian strategy shall therefore be a part of creating the possibilities for
both children, adults and elderly to transport themselves by foot (ibid.).

The four focus areas result in 20 specific initiatives such as lighting, snow clearing,
designing pedestrian areas, focus on urban fixtures etc., see appendix C on page 79
for a complete list of the initiatives (ibid.). When looking at the 20 initiatives, it
appears that they are more concerned with passability and accessibility than safety,
which agrees with the plan, as mentioned earlier, has been created from a matter of
passability rather than a matter of tra�c safety (Respondent03, 2021).
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It should be noted that the strategy was finally passed in March 2021, why the
municipality has yet to begin specific projects related to the di�erent initiatives.
The municipality intends to form working groups for each individual initiative, and
thereby assess how the di�erent initiatives can be processed and implemented in the
best way possible (ibid.).

Despite the fact that the municipality has not yet implemented any of the
initiatives, they are aware that they have to assess the projects di�erently than
other transport and mobility projects. This is because “the assessment of what good
conditions are for the pedestrians, is not necessarily the same as for other road users”
(Aarhus Kommune, 2020: 8. Own translation).

Through the evaluations there will be a focus on how mobility is not only
measured in travel time and tra�c counts, but that it should also be measured
through experiences, sensory perception, experienced safety and the quality of
the urban space in the municipality. The evaluation will therefore focus on the
experienced quality of mobility, and the results are expected to contribute to the
work with other strategies and plans of action (ibid.).

6.3 Odense Municipality
“The pedestrians are VIP, and they must feel that. Where there are many
pedestrians they must be prioritized higher than cars and bikes. Walking
must be experienced as a quality, as a positive additional choice.”

(Odense Kommune, 2009b: 36. Own translation)

Despite Odense Municipality not having a pedestrian strategy, they do include
pedestrians in their urban space strategy for the city center formulated in 2009.
Furthermore, the municipality states in this strategy that they want to make a special
pedestrian strategy, where the pedestrian principles concerning safety, passability
and accessibility from the city center strategy are further developed (ibid.).

Despite the fact that the urban space strategy was created in 2009, and the fact
that in 2011 the City and Culture Committee granted money for the creation of a
pedestrian strategy, it has unfortunately not been possible to procure a pedestrian
strategy for Odense Municipality yet (Odense Kommune, 2014a). In addition, it
has not been possible to interview a representative from the municipality in order
to learn more about their focus on pedestrians. Though it should be noted that
the municipality adopted the international treaty for pedestrians in 2009 (Odense
Kommune, 2009a). It is the same treaty, which Copenhagen’s Municipality has
commenced, why the same visions and principles are valid for Odense Municipality,
confer Copenhagen’s Municipality on page 47.
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Confer the urban space strategy for the city center, Odense Municipality wants
to secure good and pedestrian friendly connections to the most important parts in
the city. By doing so it makes the healthy and sustainable choice of walking easier,
and thereby it is experienced as a quality (Odense Kommune, 2009b).

Odense Municipality has set a goal to become the most sustainable big city
in Denmark, which they believe that pedestrians are the key to achieving. The
municipality has therefore set some goals for improving the walking experience for the
pedestrians, and thereby achieve their goal. The pedestrians goals are the following:

– Security: Focus on speed where there are many pedestrians and on the
conditions of the overviews and safe crossings.

– Safety: Despite the time of day, it must be safe to move around in the city, and
it should happen on the pedestrians’ terms at the places, where multiple road
users are. Special precautions should be taken towards the most vulnerable
pedestrians.

– Accessibility: The public space must be designed so it can be used by
everyone, and it contains the necessary facilities for the pedestrians, including
benches, information and public toilets.

– Passability: Tra�c must not be a barrier, and the pedestrian areas must be
kept clear of obstacles and be capable of withstanding everyday tra�c.

– A connected network: The most important destinations, nodes, green areas,
residential areas etc. must be connected via a pedestrian friendly network.

– Experiences: The roads must be interesting and adapted to the human scale
with a high quality, variation, and identity. Furthermore, the speed must be
adjusted to 5 km/h.

– Comfort: The environment must be adapted to the pedestrians, so that noise
does not become a nuisance, and where it is possible to shelter from the weather.
Drinking water and resting opportunities must also be accessible.

– Contact: Social inclusion must be a part of the pedestrian connections, and
it must be possible to engage in interactions with one another.

(ibid.: 36)

Despite the fact that Odense Municipality has not made a pedestrian strategy
yet, it is clear that they have focus on expanding the pedestrian culture through
their urban space strategy for the city center. Furthermore, this strategy advocates
for pedestrian safety when they move around among other tra�c users.
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6.4 Partial Conclusion
Of the 18 investigated municipalities, only Copenhagen’s and Aarhus Municipalities
have made pedestrian strategies, and only Aarhus Municipality has a valid strategy
in the time of writing. Furthermore, Odense Municipality has had a wish of having
a pedestrian strategy since 2009 based on their urban space strategy for the city
center. However, this has yet to be formulated.

Common for both Copenhagen’s and Aarhus Municipalities’ pedestrian strategies
as well as Odense Municipality’s urban space strategy for the city center is, that the
primary focus is on promoting pedestrian culture in the municipalities. However, all
three municipalities write that they focus on safety in the form of e.g. slower speed
limits for cars, better options for crossing the streets as a pedestrian, and more clean
pedestrian areas. These focus areas clarify some initiatives regarding increasing the
general sense of safety and security for pedestrians, because other road users pose as
a safety risk as well as a cleaner pedestrian environment focusing on the aesthetics.
Copenhagen’s and Odense Municipalities do not write about how they tend to measure
the tra�c safety for pedestrians concerning e.g. solo accidents with pedestrians,
which Aarhus Municipality to some extent has included in their strategy. They
focus on how walking is more than just a matter of transportation, which all three
municipalities agree upon. Furthermore, it is important to keep in mind that Aarhus
Municipality uses data from emergency rooms, why the municipality has information
regarding solo accidents with pedestrians at their disposal when planning for tra�c
safety in the municipality, as opposed to Copenhagen’s Municipality. Despite of
Odense also having available data from the emergency rooms, the municipality does
not mention, how they will assess the walking conditions and safety for pedestrians
in their municipality, and unfortunately it has not been possible to interview a
representative further about this.
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Reflections 7

This chapter serves as a conclusion of the findings, regarding to which extent 18 of
the biggest municipalities in Denmark focus on pedestrians in their tra�c safety
planning. This will be followed by a critical reflection of the used methods.

7.1 Findings
“We are all pedestrians. Every day. Sometimes it is just for a walk, other
times we are moving towards a certain destination.”

(Københavns Kommune, 2012a: 3)

Therefore walking is a big part of our everyday lives, no matter the reason why we
walk. However, as with other tra�c users, this mode of transportation involves a
certain level of risk. If one looks at the municipal tra�c safety plans, it appears
that 13 municipalities have a direct or indirect focus on pedestrian safety. The
municipalities primarily focus on tra�c safety in relation to collisions with other road
users and not on solo accidents with pedestrians, which might be due to the definition
of a tra�c accident: “Any accident involving at least one road vehicle in motion on a
public road or private road to which the public has right of access, resulting in at least
one injured or killed person” (European Union, 2010). Only Aarhus Municipality
indirectly focuses on solo accidents with pedestrians, since they mention these solo
accidents in relation to their use of emergency room registrations. Pedestrian safety
is therefore, confer table 5.1 on page 35 an overlooked focus area in the municipal
tra�c safety plans. Aarhus Municipality is the only interviewed municipalities that,
in the time of writing, use emergency room registrations in connection to their tra�c
safety planning. Among other things the municipality mention “that is probably
what I [the respondent] think is the majority of the accidents that are registered in the
emergency rooms, that is solo accidents.” (Respondent03, 2021: Own translation).
Furthermore, Aarhus Municipality, and the other interviewed municipalities, support
a national model for registration in the emergency rooms, which the Danish Road
Safety Commission is also a supporter of. It should also be noted that Odense
Municipality likewise uses emergency room registrations in relation to their tra�c
safety planning, but unfortunately it was not possible to interview a representative
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from the municipality. Several of the interviewed municipalities also mention that
they have started incorporating emergency room data themselves in their tra�c safety
planning, for as Respondent05 states: “One just has to get it going in di�erent places,
and suddenly it becomes national, then there will be a pressure on that” (Respondent05,
2021: Own translation). Despite the fact that the Danish Road Safety Commission
likewise wishes to make a national model for the use of emergency room registrations,
they do not include solo accidents with pedestrians in their plan of action from 2020
(Færdselssikkerhedskommissionen, 2020a).

Confer table 5.1 on page 35 and table 2.1 on page 14, there are 2,001,009 citizens
living in a municipality that has either directly or indirectly focus on pedestrian safety
in their municipal tra�c safety plan. Only in Aarhus, where there are 353,445 citizens,
the municipality focuses indirectly on solo accidents with pedestrians. Furthermore,
Aarhus Municipality is the only one of the 18 municipalities that, in the time of
writing, has a valid pedestrian strategy, despite that this originates in a wish to
increase passability for the pedestrians and not a wish to increase the safety for
the pedestrians (Respondent03, 2021). However, the municipality mentions that
safety for pedestrians, especially concerning solo accidents, are often a question
of maintenance. Additionally, several of the municipalities mentioned that it was
the municipal maintenance department that was responsible for maintaining the
pedestrian areas, and therefore it is the maintenance department’s responsibility
to ensure even, clean and possibly salted pedestrian areas and sidewalks. However,
all of the municipalities have had an app and/or a website, where the citizens can
register, if they come across anything they believe should be taken care of. This
could include holes in the road, uneven tiles, downed trees, and so on. In the tra�c
safety plans, maintenance is mentioned more in an aesthetic manner rather than a
matter of passability and safety. However, maintenance in the form of cleaning is
also important, since a clean environment attracts more pedestrians to the area, as
well as the fact that leaves and trash can hide uneven surfaces that might pose as a
fall risk for the pedestrians. Therefore, the operations and maintenance departments
are essential in the prevention of solo accidents with pedestrians.

7.2 Reflection of Methods
The choice of literature study and interviews in this thesis has been suitable for
the collection of data. However, it can be discussed, whether the way in which the
literature has been chosen and the interviews have been performed has been the
optimum.

For example, it can be discussed, whether it was right to use the plans from
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Horsens, Aalborg, and Gladsaxe Municipalities, respectively, in the literature study.
The reason for this is that these plans were either not valid in 2020, or they were
not tra�c safety plans but rather mobility plans, and therefore these did not focus
directly on tra�c safety but rather on passability and sustainable mobility. Had
these plans not been included in the literature study, there had not been the same
level of diversity in the plans. Meaning that there are many ways in which to view
tra�c safety. Horsens Municipality views it as a matter of passability, whereas
Aalborg Municipality views it as a matter of sustainability, where they seek to get
more people out of the cars and on the bikes or sidewalks instead.

Furthermore, the use of Copenhagen’s Municipality’s pedestrian strategy can be
discussed, since this was never formally approved (Respondent12, 2021). Therefore,
the initiatives in the strategy were never implemented. However, the strategy shows
which thoughts the municipality had in relation to the promotion of pedestrians in
the municipality. The strategy was the first of its kind in a Danish context, and it
depicts how Copenhagen’s Municipality would like to prioritize pedestrians in their
planning.

The questions to the municipalities were made based on the relevant
municipality’s tra�c safety plan as well as a possible pedestrian strategy. For
this reason none of the interviews are identical. If all the interviews contained the
same questions, this would presumably have given more uniform responses. By
tailoring the questions to the individual municipalities, knowledge regarding how
the individual municipalities prioritize in their tra�c safety planning, as well as
which considerations they have regarding pedestrian safety and solo accidents with
pedestrians has been achieved.

Since COVID-19, it has been our experience that there is a bigger willingness
to perform interviews online. For this reason, as well as the geographical diverse
locations, it has been relevant to do this. If online interviews had not been possible,
then surveys could have been used as an alternative. These could likewise have
been designed with individual questions for the relevant municipalities. However,
it would not have been possible to ask follow up questions to the same extent as
with interviews. Therefore, as well as due to the number of respondents, it has been
assessed that in this case, the use of online interviews was the most optimum.

In table 5.1 on page 35, the municipalities have been graded in relation to how
much they focus on pedestrian accidents, solo accidents with pedestrians, cyclist
accidents and cars accidents, respectively, in the relevant municipality’s tra�c
safety plan. This grading has been made based on a review of the plans, why this
grading is subjective. The grading has been sought done as objectively as possible.
Therefore, the table only indicates how the municipalities prioritize in their tra�c
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safety planning, and since the tra�c safety plans are subject to interpretation, the
table is not conclusive.
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The purpose of this chapter is to make suggestions for the future tra�c safety
planning, and how solo accidents with pedestrians should be perceived. This will be
done on the basis of the investigation regarding the role of pedestrian safety in the
municipal tra�c safety planning.

8.1 Suggestion 1: Including Solo Accidents
Solo accidents with pedestrians are to a great extent neglected in the preventive
tra�c safety work. This is probably caused by the low level of inclusion of solo
accidents with pedestrians, since this type of accident is not considered a tra�c
accident, confer the definition: “Any accident involving at least one road vehicle in
motion on a public road or private road to which the public has right of access, resulting
in at least one injured or killed person” (European Union, 2010). Therefore, solo
accidents with pedestrians are not included in national statistics, which the Danish
municipalities base their work on. This definition of a tra�c accident conflicts
with the Danish definition of a pedestrian, which is a “walking person in tra�c”
(Det Danske Sprog- og Litteraturselskab, n.d.: Own translation). Therefore, solo
accidents with pedestrians should, in our opinion, be included in statistics concerning
tra�c accidents. For this reason we further suggest that the Danish Road Safety
Commission should include solo accidents with pedestrians prospectively in their
plans of action in the tra�c safety area. Thereby, the Danish municipalities will
likewise be aware of this often overlooked accident group, confer Scoping Review and
Research Question on page 1.

8.2 Suggestion 2: Emergency Room Data
Since 1988 the Danish Road Safety Commission has advocated for the municipalities
to start using injury registrations from the emergency rooms: “The initiative to begin
this registration and utilize its possibilities is with the owners of the hospitals, in other
words the counties and the individual municipalities. The commission recommends
that this registration should be carried out as part of the local tra�c safety work”
(Færdselssikkerhedskommissionen, 1988: 81. Own translation). However, not all
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municipalities use this data from the emergency rooms in the time of writing.
Only Aarhus and Odense Municipalities use this data. Nevertheless, several of the
interviewed municipalities mentioned that the use of the data from the emergency
rooms would be beneficial for the municipal tra�c safety work. Furthermore, several
of them were in the process of implementing the collection of emergency room data
in their municipality.

The Danish Road Safety Commission expresses a wish for implementing a
national data collection model, which includes both police reported accidents, as
well as information from the emergency rooms and the National Patient Register,
but this has not yet become a reality (Færdselssikkerhedskommissionen, 2020b).
Therefore, we suggest that the Danish Road Safety Commission investigates how
far the di�erent municipalities are in the process of collecting and using emergency
room registrations in their tra�c safety work. The basis of this should then begin
the development of a national model, so that all municipalities can benefit from the
additional information, and in that way increase the level of their tra�c safety work
by including all types of accidents, such as solo accidents with pedestrians.

8.3 Suggestion 3: Cooperation Between
Departments

A well-functioning infrastructure without flaws and deficiencies that also looks
inviting, is an important part of the desire to walk. However, this is the maintenance
department’s area of responsibility and not the planner’s, confer Maintenance of
Pedestrian Areas and Sidewalks on page 41. Therefore, it is important for the
safety that these two departments communicate, both in terms of planning and the
day-to-day running.

Since the maintenance department is the recipient of the citizen requests
concerning the maintenance of the infrastructure, they could be included in the
tra�c safety planning with advantage. By doing this they can help ensuring that the
infrastructure is not only nice and pleasant to look at, but that it also functions as
planned concerning safety. For this reason we suggest that the cooperation between
the maintenance department and the tra�c safety planners increases, and that the
maintenance is included to a greater extent in the municipal tra�c safety planning.

8.4 Suggestion 4: Promotion of Apps
As mentioned in The Use of Citizen Feedback on page 42, 17 of the 18 municipalities
have an app and/or a website, where the users can report if they come across
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e.g. holes in the pavement or something else they believe should be fixed in the
infrastructure. This app is a good tool in anticipating the day-to-day maintenance of
the infrastructure, and it might alert the maintenance department of possible areas
of conflict before they become a safety issue. However, these apps are only as useful
as the number of people using them and giving feedback. Therefore, we suggest that
the municipalities consider promoting these apps more, so that more people will
report problems in the infrastructure, resulting in increased safety. Furthermore, at
one point Silkeborg Municipality also had an app, where the users could report, if
they had been involved in solo accidents as a vulnerable road user (Respondent08,
2021). If more municipalities were to implement this as well, depending on the users
using it for the right purpose, it could be a useful addition to using emergency room
data, if the accident does not require medical attention.
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This chapter presents reflections of further work within this topic, which we believe
would both be relevant and interesting to investigate. These topics have one thing
in common: they revolve around tra�c safety for pedestrians.

9.1 Proposal 1: Factors Causing Pedestrian Falls
Generally, there is very little information concerning solo accidents with pedestrians,
which also means that the circumstances for these accidents are hardly investigated
and documented. Therefore, it could be interesting to investigate what people were
doing when they fell. In other words, which factors were the reason for the fall in
question? Was it outer, physical factors such as the infrastructure, or inner factors
such as the individual’s inattention or level of sobriety.

In order to investigate this, it could be beneficial to send out a survey. In order
to get an reliable response rate, the survey must be sent out via the Danish civil
registration number registry to all citizens of 18 years and older. The survey should
concern their latest falling accident, as long as this accident occurred within the
last 12 months in order to secure reliable data. Furthermore, the survey should
contain questions regarding the scene of the accident, physical and mental factors
that might have caused the accident, degree of the possible injury and whether or
not the accident was reported to any authorities such as the police.

Such an investigation will depict solo accidents with pedestrian accidents from
the pedestrians’ point of view, opposite to this thesis, which has been investigating
solo accidents with pedestrians from a municipal point of view. For this reason it
would be interesting to compare the two investigations in order to find out, whether
the municipalities prevent solo accidents with pedestrians on the right parameters in
relation to reducing the number of solo accidents with pedestrians.

9.2 Proposal 2: The Maintenance Departments
Through this thesis, it has become clear that the safety for pedestrians, especially
falling accidents, is highly connected with the maintenance of the pedestrian areas.
Therefore, it could be interesting to further investigate, how the di�erent maintenance
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departments in the municipalities prioritize, which sidewalks should be swept, salted
and/or rearranged among all the other tasks the departments perform. Furthermore,
it would also be relevant to investigate, if they perform measurements of the evenness
of the pedestrian areas, as some municipalities do with the cycle paths.

In order to investigate this it would therefore be ideal to contact the di�erent
maintenance departments to find out, how they prioritize their tasks, as well as how
they assure the quality of their work. Furthermore, it would be interesting to enquire
into which capacity they work together with the tra�c safety planners.

Such an investigation will depict solo accidents with pedestrians from the
maintenance point of view, which would then turn it into an investigation of the
actual conditions of the road. Based on this it would be relevant to investigate
possibilities in improving safety for pedestrians.

9.3 Proposal 3: Using Nudging to Increase
Tra�c Safety

Another interesting way to investigate tra�c safety and the increase hereof could be
through the use of nudging.

“A nudge, as we will use the term, is any aspect of the choice architecture
that alters people’s behaviour in a predictable way without forbidding any
options or significantly changing their economic incentives. To count as a
mere nudge, the intervention must be easy and cheap to avoid. Nudges are
not mandates. Putting fruit at eye level counts as a nudge. Banning junk
food does not.”

Richard Thaler and Cass Sunstein in (Brave, 2020)

It could be interesting to investigate to which extent nudging could be used to
increase tra�c safety. An example of an already existing nudging method is optical
illusions of pedestrian crossings that incites the car drivers to slow down12, as well as
speed reducing lines. These lines resemble rumble strips, where the distance between
the lines decreases, which gives the car driver the impression that they are speeding
up, why they would compensate by slowing down. This is especially useful in the
moments up to a hazardous turn (ibid.).

Therefore, it could be interesting to investigate, whether these nudging methods
can be used in Denmark, as well as how other methods can be used in tra�c and
thereby increase the safety for all road users on the Danish roads.

12 See (Gústi Productions, 2017) for a video illustrating an optical illusion with a pedestrian
crossing.
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Appendix A

Figure A.1 Excel sheet used during the literature study.
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Appendix B

Figure B.1 Excel sheet used for contact information of the municipalities.
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Appendix C
Initiatives in Aarhus Municipality’s pedestrian strategy
Accessibility

1. Accessibility strategy
2. Procedures for accessibility in Aarhus
3. Designing pedestrian areas
4. Park and Walk
5. Increased use of accessibility revisions

Passability

1. Improved conditions for pedestrians in intersections
2. Interconnected path network
3. Bicycle parking
4. Focus on pedestrians at roadwork
5. Snow clearing
6. Special disposal of road areas

Safety

1. Lighting
2. Classification of pathways in green areas
3. Analysis of pedestrian accidents
4. Have a tra�c safety committee

Stays and facilities

1. Distance between residences and recreational areas
2. Urban spaces for everyone
3. Urban fixtures
4. Utilisation of waiting time for movement and experiences
5. Maintenance and cleaning

(Aarhus Kommune, 2020: 18)

For more information regarding the specifics of the di�erent initiatives, see (ibid.).
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Appendix D

Figure D.1 Analysis model based on information processes (Jørgensen, 1994: Own
translation).
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