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Abstract

Sustainable transport development relies on addressing all
three dimensions of sustainability; economic,
environmental and social. But transport appraisals seem to
be mostly focused on the addressing aspects related to the
economic and environmental dimensions, while the social
dimension receives little attention. It is from this general
conception that the objective of the project is to identify
how the social aspect is understood and operationalised in
relation to the planning process for two Danish light rail
cases.

The cases are analysed through a qualitative study design
with a theoretical framework focusing on the concept of
sustainability, the sustainable mobilities paradigm and
definition of social impacts. The purpose of the qualitative
study design is to identify how the social dimension have
been operationalised and to gain an understanding of how
practitioners perceive and understand sustainability, the
social dimension and potential social impacts of light rail
systems.

The findings show that the two light rail cases have had
different approaches to how sustainability have been used
in the planning process, but that both cases can be
considered as a part of a sustainable mobility approach.
The findings furthermore show that there is a bottom-up
acknowledged of the importance of evaluating social
aspects, but that social aspects are yet to be acknowledged
from a top-down perspective.
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Resumé

Dette projekt bygger pa to grundleeggende forstdelser, hvor den fgrst forstaelse er
atbeeredygtig transportudviklinger atheengig afatlgse alle tre dimensionerafbzere-
dygtighed den gkonomiske, miljgmaessige og sociale. Men transportvurderinger
synes for det meste atveaere fokuseret pa de adresserende aspekteri forbindelse med
de gkonomiske og miljgmeessige dimensioner, mens den sociale dimension far
mindre opmarksomhed. Der har imidlertid i de senere ar veeret en stigende
anerkendelse inden for transport forskning af betydningen af transportens sociale
aspekter, isaer med den voksende litteratur inden for mobilitetsparadigmet. Den
anden forstdelse handler om, hvordan letbaner har faet en form for genfagdsel i
mange europziske byer inden for de sidste 20 dr, da der er en voksende
anerkendelse af forbindelsen mellem letbaner og byudvikling. Rationalerne for
bygning af letbaner er ikke kun at etablere et hgjklasset transportmiddel, der kan
bringe folk fra A til B, men fremmes i stedet for at tjene et bredere formal som en del
af stgrre byfornyelsesprojekter. Dette har ogsa veeret blandt de vigtigste rationaler
for letbanerne i Aarhus og Odense og som er de cases der er undersggt i dette
projekt. Det er ud fra disse ovenstdende forstdelser, at projektets formal er at
identificere, hvordan det sociale aspekt forstds og har veeret operationaliseret i
forhold til planleegningsprocessen for to danske letbaner.

Letbane projekterne analyseres gennem et kvalitativt undersggelsesdesign med en
teoretiskramme med fokus pa begrebet baeredygtighed, paradigmet for baeredygtig
mobilitet og definition af sociale pavirkninger. Hvor fokus er er at identificere,
hvordan den sociale dimension er blevet operationaliseret og at fa en forstaelse for,
hvordan praktikere opfatter og forstar baeredygtighed, den sociale dimension og
potentielle sociale pavirkninger fra letbaner.

Resultaterne viser, at de to letbaner har haft forskellige tilgange til, hvordan beere-
dygtighed er brugt i planleegningsprocessen, men at etableringen af letbanerne kan
betragtessomen del af en baeredygtigmobilitetstilgang. Resultaterne viserdesuden,
at der er en bottom-up anerkendelse af vigtigheden af at evaluere sociale aspekter,
og at en passende tilgang til evaluering af sociale pavirkninger bgr vere i et
kvalitativt vurderingsformat som for eksempel multi-kriterie analyse (MCA). Men
det blev ogsa identificeret, at en sadan tilgang er udfordret i dansk planlaeg-
ningskontekst, fordi sociale aspekter endnu ikke anerkendes fra et top-down
perspektiv.
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1. Discussion of the problem

This chapter function as an introduction by setting the scene of the problem with a
discussion of the social dimension within planning of light rail systems. The first part
focuses on the growing sustainability challenges of automobilityand the pressure it has
on urban areas and society. The discussion then continues with an attention on light
rail systems as a possible alternative for urban mobility, which can and is being, used
as an urban development tool and not just a transportation mode. The focus then
narrows in on a discussion of how the social dimension is underrepresented in
transport planning and how this project can contribute with knowledge that can
enlighten future planning practice. Lastly will the research question and structure of
the report be presented.

1.1 Issues and challenges of automobility

The amount of transport is continually increasing all over the world, and Denmark is
not exception to this. The largest Danish roads are expected to experience a growth of
traffic of almost 70 percent towards 2030 and the rail services are also expected to
experience an increase, although much lower than roads.

The amount of time an average Dane spends on transportis greater than the amount of
time it takes to finish their primary education. Furthermore, an average Danish
household spend more money on transport than they spend on food
(Infrastrukturkommissionen, 2008). This shows that transportationis an essential part
of our daily lives and that it is important that transport planning reflects this
importance in a sustainable direction.

For many years, transport planning has had a

functionalistic approach with attention on creating

a transport system favouring automobility (Urry, | “The narrow focus on solving
2007). This approach is still having a central role in | congestion tends to mostly
contemporary transport planning, as it represents | benefit high-income private

a freedom to move at both shortand greatdistance | Vehicle users. More thoughtful
with limited restrictions. With automobility, and holistic solutions are thus
timetables for public transport became irrelevant,
as the car introduced an independence that public
transport could not provide (Urry, 2007). This is
also the reason that the car is essential for many

needed to bring benefits to a
wider population.”
UN-Habitat (2013) p. 110

people, especially those living in rural areas, where alternatives to the car can be very
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limited, due to poor public transport options and great distances. In urban areas,
however, the car has more restrictions, as issues of congestion and parking represent
severe challenges. With an increase in traffic, such issues will only become greater in
time, without alternative initiatives being implemented. One initiative has been to
increase road capacity, although this can be difficult in urban areas where the built
structure limits the possibilities for expanding current roads and build new ones.
Furthermore, it is well documented that increasing road capacity inevitable leads to
more cars on the roads in form of induced traffic (Litman, 2017).

Motorised traffic is in many ways an unsustainable transport mode from an
environmental perspective, as the use and emissions of non-renewable fossil fuels are
among the major contributes to global warming. Furthermore, air and noise pollution
from motorised traffic is a serious health concern that affects all social groups. But
evidence shows that low income groups tend to be
affected more than other groups (UN-Habitat,
2013). These issues of motorised traffic are known
and have received political attention in European
countries. European cities have introduced road
user charging schemes for the central part of the
cities(Mayet al,, 2010). Such schemeshave in most

“Streets that were once a place
where people stopped for
conversation and children played
are transformed into the
exclusive domain of cars.
Furthermore, the quality of the

local environment is vastly caseshad a positive effectin reducing CO2 emission
reduced with noise and air and air pollution within the cities. But
pollution.” implementing road user charging schemes, while it
UN-Habitat (2013) p. 110 can be effective, is also subject to political

controversy of priorities (May et al,, 2010).

Another factor for cars dominance can be identified as the phenomenon of ‘car-fixation’,
proposed by Matthies and Klockner (2015). They argue for psychological approach of
understanding how the car has been predominant and this can be caused by ‘car-
focusedsocialisation’. Differentenvironmental factors influence choice patterns, which,
for instance, can be traced to childhood experiences of parents’ car ownership and use
(Matthies and Klockner 2015). These factors create habits which can be difficult to
change and provide an equal alternative to the car will in many cases not result in a
modal shift.

One aspect of car traffic has received less attention within transport planning, but has
gained some attention within transport studies. The sociological perspective,
specifically social interaction and production of social capital have been argued to be

11



Light rails more than from A to B?

suffering from the increase of car driving (Bauman 2000; Putnam 2000). Especially
solitary car driving, which represents the vast majority of car driving, has this
encapsulating ability where the driver is isolated from others by the windscreen of the
car (Brommelstroet et al, 2017; Sheller and Urry, 2000). Interaction and exposure to
strangers is very limited to non-existent, which has negative effect on social capital.

1.2 Rebirth of the modern tram

The challenges and issues presented above highlight the imperative importance of
viable alternatives for urban mobility and here public transport plays a significant part
in sustainable urban mobility. One of the public transport modes which in the last 20
years have experienced a rebirth is the modern tram, also known as a light rail transit!
(MVG, 2008). Many European countries have built and many plan to build light rail
systems to improve urban mobility in their cities (Bottoms, 2003). Light rail systems
are much cheaper than metro systems, which is one of the reasons that cities down to
a population of 100,000 inhabitants find light rail attractive for their city (Olesen and
Lassen, 2016). But if the purpose is to provide a relatively low cost public transport
mode that efficiently transport people from A to B, then a bus rapid transit system
would be the favourable choice. This is, however, not the case for many European
countries, as they have chosenlight rail systems over bus rapid transit systems, despite
light rail systems often show a poor socio-economicreturn (Olesen and Lassen, 2016).
The reason for this, at first sight, irrational economic choice, is based on an
acknowledgement that light rail systems can provide multiple benefits that makes it
more than just a transport mode bringing people from A to B.

1.3 Abilities of a light rail

Light rail systems are considered as a sustainable mobility mode, which is a more
affective people mover, as it has a large capacity and if segregated from other trafficin
its own trace, have faster travel speeds than traditional busses and bus-rapid transit.
Furthermore, does light rails primary run on electricity, which results in no local
emissions and air pollution and have a lower noise level than busses that run on fossil
fuels (MVG, 2008; Atkins and Grontmij, 2011).

Another argument used for light rail systems and rail based systems in general is that
the factor of comfort level for such systems is perceived to be greater than bus-based
alternatives (MVG, 2008). This comfort factor can be one important incentive for
creating a modal shift, especially for car drivers where comfortis important. Although
some studies on this topic have shown mixed outcomes over the existents of such a

1 This report does not distinguish between tram, streetcar or light rail.

12
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factor and it seems to be depended on the context and method of the study (Olesen,
2014, p. 39).

Contrary to traditional busses and BRT systems, which are very flexible in terms of
routes choice, light rails have fixed tracks which make it expensive and difficult to
change routes after some years. This can on one side be considered as a disadvantage if
there start to be changes in residential patterns that call for a change of route. On the
other hand, it is seen as an advantage by being fixated to a specific corridor, the light
rail canthenactas animportantencouragementfor attractinginvestors and developers
to invest and develop along light rail corridor (Olesen, 2014). In this relation
investigation of rise in property values in proximity to a newly established light rail
corridor have been the topic of several studies. The studies reviewed by Nielsen et al.
(2016) havs shown different results, as some light rail systems have had no effect on
property values and others have shown an increase in up to 32 percent.

An important notice for these studies concerningrise in property values is that there is
no generic and well established method for calculating these values (Nielsen et al.
2016). For this reason, large variations in the percentage of how much property values
have increased can occur, as it can be difficult to determine such values because of the
context of each study, where alot of different factors can have an influence on property
values.

As light rail is a public transport system where one purpose is to be a viable alternative
to automobility, then it is important to investigate whether or not implementation ofa
light rail system has contributed to a modal shift from car to public transport. Several
studies have investigated how implementation of light rails has had influence on modal
shiftand car ownership. The results have been slightly mixed, e.g. the paper by Lee and
Senior (2013) shows by using English Census data, that four English light rails build
between 1991 and 2001 have not contributed to discouraging car ownership. This is,
despite that building light rails are often justified for its ability to create a modal shift
of car users to public transport. Other studies have shown thatimplementation of new
urban rail based systems have resulted in a modal shift (e.g. Hass-Klauand Crampton,
2005; Nielsenet al,, 2016) and decrease of car ownership (Mulalic et al., 2015).

1.4 Light rail as an urban development tool

The rationales for building light rail systems can be different from country to country
and from city to city, although there seems to be a consistentlinkbetween light rail and
urban development, and spatial planning. This trend is especially seen in European
cities (Olesen, 2014) and within cities in the United States (Cervero, 1984; King and
Fisher, 2016). The motivation behind this rationale is the acknowledgement that light

13
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rails have certain impacts on its surrounding area in form of direct and indirect effect.
It is especially the indirect effects that some decision-makers promote as the
mechanism for urban development (Olesen, 2014). Among these indirect effects are
enhanced city image, which can attract businesses to settle along the corridor. Another
indirect effect can be, the already mentioned, increase in property values. As Olesen
(2014 p. 37) conclude ‘(...) the dedicated light rail infrastructure has the potential to
attract businesses and facilitate urban regeneration and urban development.’

Rather than being promoted primary as a new sustainable public transport system,
which provide better accessibility and travel time savings, light rail systems are
promoted as urban development projects. Although, it is important to mention that
there is stillan emphasis on the sustainability aspect of light rail systems, with focus on
the environmental factors, such as no direct emissions.

Nevertheless, when promoted as urban regeneration and development, it has to be
supported through policies or it can otherwise lead to unwanted gentrification and
social exclusion of low income groups along the light rail corridor. It is therefore,
important that decision-makers are informed, as best as possible, of both potential
benefits and potential consequences of establishing a light rail.

1.5 Social dimension

In relation to light rail systems it has been shown above that light rails are considered
as a sustainable public transport system, which has the potential to be used as an urban
development tool. Although, when promoted as a sustainable public transport system,
it seems to be from a perspective of environmental

concerns, rather than all three dimensions of

sustainability. Furthermore, when promoted as an | “Integrating social dimensions
urban development tool, it seems to be from an | throughout the lifecycle of
economic perspective with focus on economic transport projects enhances their
impacts. Such an interpretation, although it might | potential to bring life-changing

be forthright, leaves the question of where the | benefits tothe end users, while
social perspective fits into the light rail equation. | reducing the risk of negative

The question of the social dimension of transport | Social outcomes.”

has in recent years within transport studies UN-Habitat (2013) p. 108

emerged an interest and a call for attention

towards understanding and evaluating social impacts of transport (Guers et al. 2009;
Markovich and Lucas, 2011; Jones and Lucas, 2012). This has especially been in regard
to preliminary planning phases, more specifically in appraisals of transport projects.
Jones and Lucas (2012) highlight that socialimpacts of transport have been historically

14
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underrepresented within transport decision-making and that this has led to a
marginalised focus on well-being and quality of life in transport projects.

The attention on the social dimension and the relation to travel and movementhas also
been argued for by sociologist John Urry in his ground-breaking book Sociology Beyond
Societies (2000). This has led to the still evolving and interdisciplinary field of the
‘mobilities paradigm’, which will be further elaborated in Chapter 2.

A UN-Habitat report on sustainable urban mobility also points to the missing
application of social impacts within transport projects, as shown below:

“In recent years, transport policy has begun to focus more intently on
new assessmentand evaluation regimes, to better articulate the impacts
of transport investments. Whereas transport projects undergo
environmental and economic impact assessments, the application of
social impact assessments is relatively less advanced.” (UN-Habitat,
2013 p. 108)

It is this topic that is at the centre of attention of this report and it will be investigated
within a Danish context of planning of two light rail systems.

1.6 Light rails in Denmark

As mentioned in earlier sections in this chapter, light rail systems have experienced a
rebirth in European cities and this includes Danish cities. Many potential light rail
systems have been on the drawing board, especially in the Greater Copenhagen region.
But it is in the second and third largest cities in Denmark that construction is currently
in progress, Aarhus and Odense respectively. Aarhus light rail is planned to be open in
the summer of 2017 and Odense light rail is planned to open in late 2020 (Aarhus
Letbane, n.d.; Odense Letbane, n.d.a). It is the planning phase of these two light rail
projects which is used as case study for this project.

1.7 The study objective

Fortransport planning, there existdifferent forms of appraisals, which all can be related
to one or more of the central dimensions of sustainability. Here the simple
interpretation of economic and environmental perspectives used above, will be
transferred to appraisals. Where the interpretation can be that the cost-benefitanalysis
(CBA) represents the economic impacts on society. While, environmental impacts are

15
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analysed in environmental impact assessments (EIA)2. This leaves the question of

where social impacts fit into appraisal of light rail projects. Therefore, the purpose of

thisstudy is to identify the role socialdimension have
appraisals and planning of the two Danish light rail
projects. This is done through a review and analysis
of the relevant planning and appraisal documents
and through qualitative interviews with relevant
professionals who have either been involved with the
planning of the two Danish light rail projects or have
essential knowledge about light rails and planning.
The purpose of the qualitative interviews is to gain
an understanding of how they perceive and
understand sustainability, the social dimension and
potential socialimpacts of light rail systems.

2 Ina Danish context: VVM-redeggrelse and Miljgrapport
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“(...) it is important to consider
the elements of social
sustainability in any evaluation
of mobility modes, since these
social implications affect
behavioural choices, which are
ultimately responsible for the
success or failure of any urban
mobility system.”

UN-Habitat (2013) p. 108
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1.8 Research question

What role does the social dimension of sustainability have in planning of
Aarhus and Odense light rail and how can evaluations of social impacts
improve planning of light rails towards sustainable mobility?

This project is a case study that focus on the planning practice of Aarhus and Odense
lightrail. The purpose of the projectis two-folded, where the firstaim is to identify how
the social dimension and social impacts of transport is understood and perceived
among practitioners in transport planning. The second aim is to identify the role in
which these two concepts have had in the planning process of the two Danish light rail
systems.

Structure of the report

This first chapter has set the scene of the project within a common understanding of
sustainabilityand the role of the socialdimensiontransport and presented the research
question. Chapter 2 will present the theoretical perspectives central to the project and
establish a theoretical framework with definitions of the central concepts from the
research question, that will function as the structure for the main analysis. Chapter 3
will place the projects position within theories of science and unfold a methodological
discussion concerning the project study and the methods used. Chapter 4 is a short
presentation of the planning process for both Aarhus and Odense light. Chapter 5 will
further unfold the literature concerning social impacts and relational elements within
the social dimension sphere of transport planning. Chapter 6 is the main analysis of the
empirical finding for the project and is structured into three themes based on the
theoretical framework. Lastly Chapter 7 will present the conclusion of the project.

17
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2. Theoretical approach

This chapter presents the theoretical perspectives central to the project, as to provide
a theoretical framework, which functions as the basis of the analytical approach of the
project. First the theoretical foundation of the project takes its point of departure from
the emerging socio-technical approaches within the ‘mobilities turn’. Second the
growing concept of sustainabilityand the associated dimensions will be presented from
a transport oriented perspective. Following the concept of sustainability, the third
section will present David Banisters ‘sustainable mobilities paradigm’ as an alternative
approach to conventional transport planning. The fourth section will focus on impacts
of establishing transport infrastructures, more specifically social impacts and how
these can be defined. The conclusion of this chapter will describe the theoretical
framework and how each of the theories is applied analytically, both individually and
in combination.

2.1 Mobilities Turn

The theoretical standpoint of this project takes its departure within the growing study
of mobilities, more specifically within ‘the mobilities paradigm’ or ‘mobilities turn’as it
is also known as. Mobility studies have its origin in sociology and social sciences with
the sociologist]John Urry introducing a new theoretical way of studying society. In his
book, Sociology Beyond Societies (2000), Urry argue that society should be studied
through mobilities. Here referring to mobilities as not to be confined by physical
mobility, but to include other forms mobility e.g. virtual, imagined and experienced
mobility.

The study of mobilities has opened for an interdisciplinary approach, where different
fields (e.g.anthropology, geography, transport studies,and sociology) have contributed
to the growing literature within the mobilities paradigm (Sheller and Urry, 2006). It is
importantto emphasise that mobilities in its various forms serve as an important part
of our daily lives, and new forms of mobilities are rapidly growing.

The theoretical approach represented within the mobilities paradigm presented by
Urry (2000) have led to a wide range of scholars to further develop the understanding
of mobilities and its sociocultural significands (Cresswell, 2006; Jensen, 2013;
Kaufmann, 2002; Urry, 2007; Vannini, 2010).

Merging approaches

Sheller and Urry (2006) argue that social science has been focussed on a ‘sedentary’
view of society and neglected how technologies, e.g. automobility have influenced and

18
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transformed the way we perceive and live in time and space. Social science has mainly
been focused on the interactions between ‘human subjects’, without acknowledging the
influence that physical and material infrastructure have on everyday lives (Urry, 2007).
This is despite the fact, that the world over the years is increasingly more and more on
the move, with help from technologies such as, cars, trains and airplanes.

Traditional transportation research has from an analytical approach perceived
transport of simply getting from A to B, in the most effective way. This have led to
transport planning focusing on cost-effectiveness and utility maximisation, by
increasing capacity and reducing distance, travel time and cost (Jensen, 2015). This
approach has mainly paid attention to quantitative measures that neglect the social
dimensionoftravel, asitidentifies every person to always make rational decisions with
the purpose of maximising one’s utility.

The mobilities paradigm seeks to combine the social science and transportation
approach into a mobilities approach, which is not to substitute the quantitative and
rational approach, but rather to open for the possibilities of the ‘irrational mobile
person’ (Jensen, 2015). This mobilities approach opens for an interdisciplinary
understanding of what produces travel from a sociocultural perspective and with the
basicidea that movementis more than from A to B.

The mobilities turn present a wide interdisciplinary approach to mobility, which
reaches further than the scope of this project. This project sees the elements of the
mobilitiesturninrelation to howit can help further explore and develop transportation
systems that goes beyond traditional transport planning, specifically in terms of light
rails.

2.2 Sustainability and transport

The report Our Common future was the result of the World Commision on Environment
and Development, which were asked by the General Assembly of the United Nations to
formulate ‘a global agenda for change’ (UN 1987). This publication,which isalso known
as ‘Brundtland report, presented a definition of the concept of sustainable
development, which since then has been adopted around the world. The report defined
sustainable development as:

“Sustainable development is the development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.” (UN, 1987 p.54)

19
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This definition and the purpose of the report has not been to create a certain ‘blueprint
for action’, but instead to act a ‘pathway’ from which to follow (UN, 1987 p. 18). There
is, therefore, not presented any guidance for how to make the concept operational.

In her PhD thesis on sustainable transport planning, Jeppesen (2009) finds thatthis lack
of guidance has let to cases where the concept has been reduced ‘to a word, or merely
a term’. In such cases, sustainability is used as a form of label that is meant to bring
positive associations and does not reflect either a process or an end goal. When
sustainability is used as merely a term, it then relies on the user’s perception of the
term. Jeppesen (2009), argue for two ways of using the concept of sustainability, which
is either ‘implicit’ use or ‘explicit’ use. With implicit use of the concept of sustainability,
it is used as a term, which can be used in many different situations, without there is
given a defined way for how it is used or how it should be understood. When used inan
explicit way, there is developed clear guidance for how to understand, operationalise,
and evaluate the concept of sustainability.

Another aspect in the use of sustainability is whether itis used as ‘process’ or ‘results’.
‘Process’ refers to using the concept of sustainability and the three dimensions as an
active part of the actual transport planning and decision-making process. It refers to
the process which leads towards a result and that the measure to reach the result is
carried out on the basis of sustainability considerations and actions. Although the
process can be sustainable, it does not necessary mean that the result is sustainable
(Jeppesen, 2009 p. 26-27).

When the concept of sustainability is used in regard to ‘results’, then it refers to
outcome of the planning and decision-making process.Here, sustainabilityis concerned
with the actual results of the transport project and is evaluated based on a set of
predeterminedindicators.A sustainableresult can be more manageable to achieve with
a sustainable process, but it can also be achieved without a sustainable process,
although it might be more difficult (Jeppesen, 2009 p. 27).

20
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To further understand what sustainability entails, the Brundtland report does present
a set of requirements for achieving sustainable development (UN, 1987 p. 74):

“the pursuit of sustainable development requires:

e a political system that secures effective citizen participation in decision making.

e aneconomic system thatis able to generate surpluses and technical knowledge on
a self-reliant and sustained basis

e a social system that provides for solutions for the tensions arising from
disharmonious development.

e a production system that respects the obligation to preserve the ecological base
for development,

e atechnological system that can search continuously for new solutions,

e aninternational system that fosters sustainable patternsof trade and finance, and

e an administrative system that is flexible and has the capacity for self-correction.”

Among these requirements, Jeppesen (2009), identify the main dimensions of
sustainability, regarding ‘sustainable transport planning”. These dimensions are what
is also perceived as the foundation of sustainability, namely economic, social, and
environmental dimension.

In a later report from UN-Habitat (2013), each dimension of the concept of
sustainability is presented in their relation to sustainable urban mobility. Here, the
economicdimensionis concerned with securing that ‘resources are efficiently used and
distributed to maximize the benefits and minimize the external costs of mobility’ (UN-
Habitat, 2013 p. 12). The environmental dimension is concerned with many
environmental challenges of urban mobility, such as dependency on non-renewable
fossil fuels, as well as air and noise pollution (UN-Habitat, 2013 p. 11-12). The social
dimensionin relation to urban mobility is described as:

“Urban transport is socially sustainable when mobility benefits are
equally and fairly distributed, with few if any inequalities in access to
transport infrastructure and services based on income, social and
physical differences (including gender, ethnicity, age or disabilities)”
(UN-Habitatp.10)

In the UN-Habitat (2013) report, an additional dimension has been added inrelation to
sustainable mobility. This is the ‘Institutional and governance dimension’, which is
concerned with the framework where from urban mobility is constituted, referring to
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transparent and participatory processes of planning and governing. This is, however, a
bigger issue in developing countries and is already fairly strong represented in many
developed countries.

The UN-Habitat (2013) report on sustainable urban mobility is an example of the
relevance of developing the concept of sustainability within the field of transport
planning and it shows that the subject of sustainable urban mobility is complex and
comprehensive.

2.3 The sustainable mobility paradigm

Sustainability and transport is an increasing field of study both in research and in
practice. As presented above with Jeppesens (2009) PhD thesis, there is different
approaches for how to use the concept of sustainabilityin transport planning. In this
relation, Banister (2008) presents a planning approach, which he terms ‘the sustainable
mobility paradigm’, as an alternative approach to conventional transport planning.
Banister writes:

“Sustainable mobility provides an alternative paradigm within which to
investigate the complexity of cities, and to strengthen the link between
land use and transport.” (Banister, 2008 p. 73)

Banisters (2008) approach is a critique of conventional transport planning and its
failing ability to find sustainable mobility solutions in cities, which have seen an
increase in car dependence. This increase in car dependence is a result that stems from
a lack of attractive alternatives, such as public transport, cycling and walking. This is
despitethe fact, that cities provide the best opportunities for a ‘sustainable urban form’.
Citieswith a population over 50,000 generally have the potential to support mixed land
use and a transport system with minimised need for a car (see also Jespersen (2014)
for thoughts on the paradigm in a Danish context).

Banister (2008) identifies two key challenges in the approach used in conventional
transport planning. The first challenge is that transport is thought of as a derived
demand, where travel is always seen as a cost. This approach always sees travel as
something that is needed and where travel time is wasted time. There are, however,
more and more people that use travel as a form of activity and in such cases travel time
is valued time. It is important to recognise that transport is considered as derived
demand as well as a valued activity (Banister, 2008).

The second challenge is the subject of time minimisation of travel, especially in cities.
More and more cities have used efforts to slow down traffic, mainly for safety and
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environmental reasons. There is, nevertheless, the issue of unwanted slow trafficin the
form of congestion. Congestion is a serious issue in many cities and is a topic that is
never ending as it seems unrealistic to believe in traffic without congestion in some
form of way. The aim should be to work towards a planning that consider reasonable
travel time, instead of time minimisation. Although, it can be difficult to have an exactly
defined parameter of what can be considered reasonable travel time, which is why
sustainable transport policy is important.

In order to develop sustainable mobilityin cities these two above mentioned challenges
have to be managed. But the current methods that are represented in conventional
transport planning, is not equipped to handle these new approaches. New methods
have to be developed to create the transition to the sustainable mobility approach.

In Table 1, is shown the difference in traditional transport planning and sustainable
mobilityas Banister (2008) envisionit. Banisterhighlights four kinds ofactionsthatare
needed for achieving sustainable mobility (Banister, 2008 p. 75 with underlining
added):

“The sustainable mobility approach requires actions to reduce the need

to travel (less trips), to encourage modal shift, to reduce trip lengths and
to encourage greater efficiency in the transport system.”

Making these actions possible does not only require an ideological change of transport
policy, which is primary based on rationality and economic arguments, but it is an
important step towards sustainable mobility planning. Another important step
requires that the public is involved and support such change. If the public, which
includes both the inhabitant and stakeholders, does not support a change of
perspective, then it will not happen.
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Table 1 Conventional approach vs. Sustainable mobility approach

The conventional approach — transport planning An alternative approach - sustainable mobility

and engineering (Banister 2008)

(Marshall 2001)

Physical dimensions Social dimensions

Mobility Accessibility

Traffic/car focus People focus, either in (or on) a vehicle or on foot
Large scale Local scale

Street as road Street as a space

Motorised traffic All modes of transport often in a hierarchy with

pedestrian and cyclist

Forecasting traffic Visioning on cities
Modelling approaches Scenario development and modelling
Economic evaluation Multicriteria analysis to take account of

environmental and social concerns

Travel as a derived demand Travel as a valued activity as well as a derived
demand

Demand based Management based

Speeding up traffic Slowing movement down

Travel time minimisation Reasonable travel times and travel time reliability

Segregation of people and traffic Integration of people and traffic

Source: Adapted from Banister (2008) (Table 1)

2.4 Social effects and impacts of transport

Itis important for a preliminary analysis of light rail project to investigate the different
kinds of impacts that the light rail can have on the surrounding area. These impacts can
generally be considered to be within the same three dimensions as the concept of
sustainability; economic,environmentaland social. While economicand environmental
impacts are generally well defined, the same cannot be said for social impacts. Social
impact is a term that is difficult to define and this has led to a conceptual confusion of
how the term should be understood (Jones and Lucas, 2012). There exist various
understandings of the term, although there have been few attempt to create a clear
definition. The term has in early mentions been used with the purpose of identifying
social consequences ahead of time (Burdges, 1987). It has been used in social impact
assessments of planning in general and has not specifically been focused on transport
projects. The use of the term has in this relation been dedicated to identifying a social
impactas an adverse impact. This approach focus solely on social impactin a negative
way and ignore that social impacts also can be positive and seen as a benefit. Stanley
and Vella-Brodrick (2009) argue thatin cases where socialimpacts have been mention
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in relation to transport project, it has also been considered within a negative context
(e.g. accidents and people with disabilities).

This focus on social impacts as something that is of a negative nature is insufficient if
the social dimension should be equally explored in appraisal, as the economic and
environmental dimension are. There is, therefore a need for a definition that captures
both positive and negative effects and such a definition is presented by Geurs et al
(2009 p. 71):

“..social impacts of transport are defined as changes in transport
sources [vehicles, infrastructure and/or movement] that (might)
positively or negatively influence the preferences, well-being, behaviour
or perception of individuals, groups, social categories and society in
general (in the future).”

This definition shows how social impacts of transport can be difficult to define and it
can be necessary to have a very broad definition in order to capture the complexity of
the term. This broad definition does create certain methodological challenges, as it
recognises all groups of society from all of society in general and down to subjective
individual. Another challenge, identified by Geurs et al. (2009 p. 71), is thatitimplicates
an overlap with impacts which can be considered as a part of the definitions within the
economic or environmental dimensions. The scholars have deliberately chosen to do
this, as to not avoid the possibility of impacts, which can be seen as part of all three
dimensions. An impact can be understood in a way which suggests that it has an
influence on all three dimensions. In such cases, it is important to only have it
represented once in an analysis, to avoid the possibility of double counting impacts
(Geurs et al.,, 2009 p. 71). The understanding of when something can be considered to
be a social impact can vary from individual to individual. Here Geurs et al. (2009)
distinguish between social impacts and social effects, as they identify a certain physical
change in transport source leads to a series of effects, e.g. air pollution, physical barrier,
or betteraccessibility. These effects cannotnecessarilybe considered as a socialimpact,
as it depends on the sensitivity level of each individual. A social effect becomes a social
impact when the sensitivity level is surpassed and it leads to any form of change in
behaviour. This shows that social impacts of transport are a very complex and
comprehensive matterand thatthere is a need for methodologies and categorisation in
order to incorporate social impacts in analysis for transport projects. This will be will
be further elaborated in Chapter 5.
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2.5 Theoretical framework

This chapter have presented the theories which will act as the theoretical framework
for answering the research question. The following conclusion for this chapter will
explain how the theoriesare operationalised throughoutthe analysis of the thesis.Each
of the theories is used in the analysis, both individually and in a form of combination,
as they all share a common elementin regard to the socialdimension.

This project takes its theoretical point of departure in the sociological approach of the
mobilities turn, which seeks to highlightthe need for an understanding of both how and
why we move. The mobilities turn seeks to go beyond the traditional understanding of
people as always rationale agents and explore the underlying social aspects of
movement. Through the mobilities turn perspective, a light rail is recognised to have a
material, physical, psychological and cultural effect, rather than just being a
transportation system, which brings people from A to B.

The concept of sustainability is for the analysis used in two different ways. The first is
that the concept of sustainability encompasses a focus on the three dimension;
economical, environmental and social. While these dimensions are complex and
mutually correlated with each other, they are in this project used as simplified terms to
divide the otherwise complex aspects of transport planning. The second approach of
sustainability refer to analysing how the concept is understood and used in relation to
planning of light rail systems. This is done through qualitative interviews and analysis
of planning documents. The emphasis will be on how the concept of sustainability has
been implemented in the planning of the two light rails (e.g. implicit or explicit use of
the concept).

The sustainable mobility approach shares many similarities with the ‘mobilities turn’
and sustainability. While the mobilities turn, have a very broad focus on all the different
forms of mobility, the sustainable mobility approach narrows in on the actual planning
perspectives. The sustainability aspect of this approach, more or less explores all three
dimensions, but one of the key notions is the emphasis on moving away from having
economical dimension as the main focus. This theoretical approach is in the analysis
used to get an understanding of how planning of the two light rails fit into the
traditional transport planning approach and the sustainable mobility paradigm
approach (Table 1).

The definition of social impacts provided above, presents a foundation from which it is
possible to investigate how social impacts have been implemented in planning of the
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two light rails. In this relation, the analysis focus on the understanding of what can be
constituted as a social impact, through qualitative interviews and review of the
planning documents. It is important to gain knowledge about how the social dimension
and social impacts are understood and used in order to identify potential challenges
and possibilities of howinvestigation of social impacts can improve planning practices.

The theoretical framework is presented in Figure 2.1, and shows how the ‘mobilities
turn’ actas the common frame for this project. Each of the three theories are presented
with small arrows illustrating how these are mutually connected through the social
dimension. The thick arrows represent how the theories be used to gain an
understanding of the planning process of Aarhus and Odense light rail, and furthermore
how this knowledge can reflect back to improve the understanding of the theories.
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Figure 2.1 Theoretical framework (Own illustration)
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3. Theories of science and methodology

In this chapter [ will direct the attention towards the projects position within theories
of science and the methodological discussion concerning the project study and the
methods used. First, I argue for the use of a pragmatic approach that takes hold of a
problem by using experience and knowledge from practice as an approach for solving
the problem. Furthermore, is argued for pragmatic pluralism, which opens for the
opportunity and urge for the use of multiple theoreticalapproachesand in this case, the
hermeneutics and phenomenology open for an interpretation of the literature and
experiences through interviews.

The practical methods will be described individually and it will be argued for use of a
qualitative research design to answer the research questions.

3.1 Theories of science

The purpose for the project is two-folded, as the first aim is to identify how the social
dimension and social impacts of transport is understood and perceived among
practitioners in transport planning of Danish light rails. The second aim is to identify
how this understanding is represented and operationalised within the actual planning
process of Danish light rail systems. It is therefore, argued for a pragmatic approach to
this project, as this approach have an emphasis on experience and knowledge through
practice and human action. The knowledge derived through practice is represented by
different disciplines, which each has different experiences and realities of practice
(Olesen, 2014).

Pragmatism in its classical sense started around 1860 with Charles Sanders Peirce as
the founder and with William James and John Dewey as the main contributors of the
classical pragmatic tradition (Gimmler, 2005). The epistemology of pragmatism is that
knowledge is gained through practice,actionand experience.In thisrelation knowledge
isalso derived from our everyday lives and not only something that can be derived ina
laboratory (Brinkmann, 2013a). Theories are therefore, seen as useful tools that can
help us understand and analyse processes of the world. Although, theories are helpful
tools, they do not present absolute truth.

The way in which we gain knowledge is dependent of a lot of factors and can be both
contextualand situational. Knowledge is somewhatshaped by experience and inregard
to experience and normativity, the pragmatic approach does from Dewey’s perspective
not limit itself to scientific cognition, instead the line between scientific cognition and
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human cognition is somewhat blurred as the human in any case cannot by seen as a
passive bystander (Brinkmann, 2013a p. 63). The planner, architect, researcher,
student etc. all gainexperience through practiceand action, and some of this experience
can be described as tacit knowledge. Here, ‘tacit knowledge is implicit knowledge and
therefore we know more than we can tell. But sometimes telling is necessary, this is
when controlled experience starts.” (Gimmler, 2013 p. 19). It is in this relation
important to understand that all actors bring ‘tacit practical knowledge’ (Olesen, 2014
p. 87) which will always have a value-laden perspective, to a certain degree. It is
therefore, important to the best of our ability ‘to acknowledge and compensate for the
influence of our perspective’ (Hildeband, 2008 p. 225) when performing research or
other forms of inquiry.

Another aspect within the pragmatic approach is the notion of abductive reasoning,
which differs from the more traditional ways of reasoning, induction and deduction.
Inductive reasoning can be described as the process of generalising based on previous
experience or observations and deductive reasoning can be described as way to prove
that something must be (Brinkmann, 2013a). While induction only provide a likely
conclusion, deduction provide definite conclusion. Abductive reasoning is way of
working with possible explanation to uncertain situations through hypothesises
(Gimmler, 2005). In thissense abduction isway to describe an explanationto a problem
through a logical interpretation of the problem. Abduction therefore, offer a way in
which to describe mechanism social impacts of light rail systems. Mette Olesen
describes in her PhD thesis how abductive reasoning can is applied in her research of
light rails:

“Abductive reasoning about light rail projects could suggest that it would be likely
that the light rail would be considered as more of an ‘urban project’ than an
‘infrastructure project’. However, there would be no claim that all light rail projects
are then ‘urban projects’. Being an urban project may be a reasonable fact in some
cases, where this reasoning proves to be true. This reasoning then has implications
for how we should interpret the outcome of such systems and how we should assess
success in reaching these objectives.” (Olesen, 2014 p. 87)
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This abductive reasoning has also been relevant to
consider for this project, but furthermore could an
abductive reasoning for this project suggest that
the ‘social dimension’ and ‘social impacts’ is not
considered as part of the planning processes of
Danish light systems.

The ontology of pragmatism opens for multiple
interpretation of what can be perceived as reality
and therefore, the pragmatic approach does not
represent a way to seek and find an absolute truth
nor is not relevant or even doable to achieve. The
pragmatic approach give the opportunity to use
different ontologies as it would be foolish to limit
oneselfto one ontology, asif to limita carpenterto
only use one tool (Brinkmann, 2013a p. 56).

“In the analyses of interview
material the acknowledgement of
the fact that affective expressions
are already interpreted
expressions could function as a
necessary precaution against the
naive longing for authenticity. The
interviewed person certainly
meant what she or he said, but
the expression nevertheless
reflects individual and social
values and evaluations — and the
same goes for the observation or
analysis of the researcher.”
Gimmler (2005) p. 19

Pragmatism therefore, allow and urge for the use

of an open view, which sees the world from different perspectives, which can be
referred to as pragmatic pluralism (Brinkmann, 2013a). Here, hermeneutics and
phenomenology describe how interpretation play a significant role in analysing
meaning and significance of text and speech (Brinkmann, 2013a; Brinkmann, 2013b).
Part of the aim of this project has been to find meaning and understanding through a
qualitative approach of reading relevant literature and planning documents. Both in
terms of a historic perspective and in a contextual perspective. An important aspect
within hermeneutics is that it takes a starting point in the researcher’s or any
interpreter’s prejudice of the studied subject or phenomena, which is used to access a
deeper interpretation (Egholm, 2014 p. 100-101 in Lange, 2016).
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3.2 Practical methods

In order to identify the role of the social dimension and social impacts in Danish light
rail planning, it has been necessary to firstly establish how these concepts are defined
and understood in terms of this project. Following that, it is necessary to investigate
how practitioners understand and perceive the two main concepts of this project,
namely the social dimension and social impacts. Here, the methodological approach is
important to gather the necessary knowledge. This following section will describe the
practical methods and methodological considerations for the study design of the
project.

The first part will shortly argue for a qualitative study design and the following will
describe the choice for the use of case studies. Next will the methods used for gathering
empirical data be described and discussed, these methods include document analysis
and interviews.

Qualitative study design

A qualitative study design is chosen, because it for this project is found central to the
purpose of collecting an understanding of how the social dimension has been operated
within analyses and planning of Danish light rail projects. Quantitative elements could
have been implemented, if the study objective had been different (e.g. focussed on
inhabitants’ perception of potential social impacts of a light rail). However, since the
purpose is to gain an understanding of the planning process and practitioners’
perception and understanding of the concepts of social dimension and social impacts,
it is found relevant with a qualitative study design that will focus on experience and
tacit practical knowledge as argued above.

Case studies

Case studies is a common study design, which is used by many different disciplines, as
it provides an opportunity to focus on a specific phenomenon, which can entail a wide
range of possibilities such as, an organisation, a city, an individual (Andersen, 2014).
For this project, the particular cases are the planning of two light rail system. The
purpose of two cases instead of one is to explore the planning of light rails in a wider
Danish context, as major infrastructure projects in two different cities are two very
different projects.

There is at this time of writing no functioning light rail system in Denmark, but both of
the two cases are currently in development with Aarhus Letbane planned to open late
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summer thisyear and Odense Letbane planned to open in 2020. However, both of these
cases have gone through years of planning processes and it is specifically this process,
which is the field of research for this project. Thisis also the among reasons for choosing
these two specific cases, as they are the two out of three light rail projects currently in
development in Denmark. The two cases have similarities, but also present clear
differences both from a physical perspective, as well as in their narrative (see Chapter
4 for an introduction to the cases). And this makes these two cases interesting in
relation to how they have been envisioned and planned. The third light rail project in
Denmark is the Ring 3 light rail in Greater Copenhagen, which also have gone through
years of planning and is currently in tendering. But this light rail project has not been
included in this project primary due to time restrictions and lack of resources.

Document analysis

An important part of gathering empiricalknowledge of the planning process of the light
rails in Aarhus and Odense, have been to conduct document analyses of a range of
different document. The document analysis consists of two part with the first being
with a focus on planning documents for the Aarhus and Odense light rails. The second
part consists of a form of literature review within transport studies and social sciences
that focus on the social aspects of transport, which will include scientific articles,
reports and official guidance’s (see Chapter 5). This has provided a valuable foundation
for the preparation of interviews, and the analysis of planning documents and
interviews.

The analysis of planning documents has been
used to identify rationales, visions,agendas and
practices,which is presented to public. This can
help build a narrative of the historical
perspective of the long planning process and
identify key events. Furthermore, have the
document analysis focussed on identifying how
social aspects have been presented, as this is a
central part of answering the research question.
It is not only the written word that is relevant in document analyses, visual

“Document analysis is perhaps the
most widely used method in social
sciences.”

Lynggaard 2010 p. 137 in Lange,
2016 p. 57 Own translation

representation in documents can also give meaning which can be interpreted. This has,
however, received less attention in the analysis for this project.
The planning documents analysed have been different kinds of planning documents in
form of preliminary analysis, CBA, EIA and explanatory report.
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The intention of the analysis of planning documents has been, besides from a narrative
perspective,to identify aspectsrelated to sustainability, the social dimensionand social
impacts. Here, concepts and theories from the theoretical framework and literature
review have been used as a necessary guidance for the direction of the search in the
different planning documents, as many of these planning documents are long and
comprehensive.

The planning documents reviewed for Aarhus light rail are listed below:
e Sporvogne i Arhus, 2000
e Vision om lethane i Arhus-omrddet, 2005
e Letbaner i Arhus-omrddet, 2006
o VVM-redeggrelse og miljgrapport for Letbane i Arhus-omrddet - etape 1, 2010
e Vurdering af eksisterende stationer pd etape 1,2013
e Forundersggelse Letbaneetape Brabrand - Aarhus @, 2014

The planning documents reviewed for Odense light rail are listed below:
e Bypotentialet for Odense Letbane: Foranalyse - En bystrategisk udviklingsproces:
Fra vision og proces til konkretisering, 2010
e Foranalyse af letbane: Teknisk baggrundsrapport, 2011
e Odense Letbane: Udredningsrapport, 2013
e Odense Letbane: Udredningsrapport - Resume, 2013
e Odense Letbane: VVM og miljgvurdering, 2013
e VM for Odense Letbane: Baggrundsrapport om landskab og byzestetik, 2013
e VM for Odense Letbane: Sammenfattende redeggrelse, 2013

As mentioned, the purpose of the document analysis of scientific articles have been to
develop an understanding of the contemporary research within transport studies and
social sciences concerned with social aspects of transportation. Some international
reports and guidance have also been included in the review. The reasoning to include
these has been to gaina broader conceptualunderstanding between the relations of the
social aspects within transport planning. And furthermore, serve the purpose of
drawing on international practice and experiences, which are used to analyses the
Danish cases.
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Interviews

Besides document analysis, another important part of collecting empirical data have
been done through qualitativeinterviews. The aim of a qualitative interviewis to gather
a deeper understanding of a certain topic. An interview is a dialog between the
interviewer and the interviewee, where the form of the interview can be structured
depended on the practical opportunities, purpose of the study and resources available
(Andersen, 2014). Generally, face to face interviews can be divided into three
structures, with the fully structured interview, the fully unstructured interview and the
semi-structured interview, with the latter being in the middle of the other two
approaches (Brinkmann, 2013b). Besides the overall structure, an interview can be
analytically performed in different forms. Here, Brinkmann (2013b p. 43) identify two
broad analytical approaches:

“On the one side, experience focused interviewing seeking to elicit accuratereports
of what interviewees have experienced (in broad terms the phenomenological
positions), and on the other side, language and interaction-focused interviewing
(discourse-oriented positions) that focus on the nature of interview interaction in its
own right.” (Brinkmann, 2013b p. 43)

Neither of these approaches can be said to be better than the other, as they depend on
the purpose of the interview. The interviews for this project have been inspired with
elements from both approaches. The interviews provide an insight to the cases which
would not be possible for the document analysis and it gives the possibility to get new
viewpoints which has not been presented in the written documents.

Preparation of interviews

Semi-structuredinterviewsare, as itis implicitin the name, neither fully structured nor
fully unstructured interview, but instead lies somewhere in the middle and is regarded
as ‘the standard approach for qualitative interviewing’ (Brinkmann, 2013b p. 19). A
semi-structuredinterviewgivesthe opportunityto adapt the interview accordingto the
answers given by the interviewee. Instead of a strict structure of questions, the semi-
structured interviewis performed with an interview guide, which is only a guiding tool
for the interview.

Before the first interview, a general interview guide was constructed and acted as the
overall structure for all the interviews. For each interview, the interview guide was
revised with minor changes to fit the profession and work of each interviewee, but the
general structure of the interview guide remained unchanged. The general interview
guide can be found in the Appendix 1.
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A lot of thought and time has gone into aiming the questions of the interviews,
regarding the social dimension and social impact, to not direct the answers of the
interviewees, but instead to encourage them to give an answer solely based on their
professional opinion. This ‘Rogerian nondirective approach’ (Brinkmann, 2013b p. 9)
have guided the main part of the interviews. Although, as Brinkmann (2013b p. 19)
state (...) thereare no such thing asnon-leading questions.’. Even telling the interviewees
the topic of the project, have already guided the direction of the interview and can
somewhat influence interviewees and therefore the possibility of it being reflected in
their answers. Therefore, the questions have been aimed to be as open as possible
without suggesting what the social dimension and

socialimpacts represents and whether it is needed

in planning and appraisals of transport of light | “al questions lead the

rails. As the quoteto the right statesitis preferable | interviewee in certain

not to talk about specific opinions, however, this | directions, but it is generally

project have partly been aimed towards the | preferabletolead participants
only to talk about certain

interviewees professional opinion, as well as talk
themes, rather than to specific

about the general theme, as it has been found
relevant to answer the research question.

All interviewees were asked permission to use the
interview actively in the analysis of the project and agreed provided a review. An
important notion in relation to the interviews, is that quotes used in the analysis to
emphasise certain meaning, is based on my own interpretation.

2

opinions about these themes.”

Interviewees

Finding relevant people to interview about their knowledge and experiences of
planning of Danish light rail systems.

Recruitment of interviewees was based on the criteria to have representatives from
three different professions, namely planners, consultants and researchers, and that
these either had been involved with planning of light rails and/or have knowledge of
such planning process. Furthermore, was a criterion to have representatives from each
of the two light rail cases.

Each of the interviewees were contacted by mail and it was necessaryto provide a brief
introduction to the topic of the project, as to get their interest to participate in the
interview. But this introduction to the topic can unintentionally have influenced the
interviewees perception and opinion of the topic, even though it was attempted to be
written objectively.
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The interviewees are listed below:

e Christopher Holland: Project manager and consultant for transport planning at
COWI, have worked togetherwith Aarhus Letbanesekretariaton future stages of
Aarhus light rail and have worked on the environmental impact assessment for
the first stage of Aarhus light rail. Have also been involved with a preliminary
analysis of the second stage of the Odense light rail.

e Morten Skou Nicolaisen: Urban Mobility Planner at Aarhus Municipality,
previously Assistant Professor at Aalborg University with a PhD in transport
project evaluation.

e Sgren Sloth Lave: Planner at Aarhus Municipality, have worked on the
environmental impact assessment and the municipal plan supplement for the
Aarhus light rail.

e Paw Gadgaard: Manager of local planning at Odense Municipality, worked as
project manager for the environmental impact assessment and the local plan for
the Odense light rail.

e C(arsten Henriksen: Specialist consultant, Tramway technical leader at Odense
Municipality, has been project manager for a preliminary analysis, and has
furthermore been involved with the explanatory report3 and the environmental
impactassessment for the Odense light rail.

e Mette Olesen: Project manager at Nordjyllands Trafikselskab. Have a PhD in
European light rail mobilities with special focus on light rails as a strategic
development tool and have also been involved in planning processes of Danish
light rails from her work at COWL

Five of the six interviews were conducted as face to face interview, with the last
interview with Mette Olesen being the only telephone interview.

3 Odense Letbane: Udredningsrapport (Odense Kommune, 2013)
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Own practice and experience

[ have during this project used my own experience and knowledge concerning
preliminary planning of light rail systems, as I during my internship at Metroselskabet
& Hovedstadens Letbane have been involved with a preliminary analysis of a possible
light rail between Gladsaxe and Ngrrebro along Frederikssundsvej in Copenhagen. The
preliminary analysis was divided into four groups, each with different objectives. The
group | was a part of, were tasked with developing a generic method for strategic
analysis and mapping to identify potentials along the light rail corridor. This group
consisted of Metroselskabet & Hovedstadens Letbane, Copenhagen and Gladsaxe
municipality and external consultants.

Most of my work, were concerned with processing socio-demographic data and
searching for research and international examples that could be used in the analysis. It
was during this process that the curiosityfor the social dimensionand socialimpacts of
light rail systems were evoked.
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4. Introduction to Danish light rails

The purpose of the chapter is to give an introduction to the two case studies of this
project, by giving a short historic picture of the process for the two light rail cases.

4.1 Light rail in Aarhus

The first tram in Aarhus opened in 1904, but with the increase of automobilityand after
almost 70 years the tram was closed in 1971 like many other trams around Europe
(COWI, 2010). But in 1999, Aarhus city council and the Ministry of Transport launched
the first inquiries of the possibility of reintroducing the tram in Aarhus and the
rationale behind this inquiry was that the traffic in and around the city of Aarhus
increase every year, while the share of public transport steadily declined (Arhus
Kommune, 2000). But it was not until 2005 that the light rail system in Aarhus gained
momentum and a new, but similar, vision

evolved. This mainidea was that the two Facts of Aarhus Letbane (stage 1)

e 110 km of track

e 49 stations

e Have two types of light rail
systems. One to Odder with a

already existing regional railways to
Grenaa and Odder should be used as the
foundation for the new light rail system
and should be connected with a 12-km

track between the two regional railways max. speed of 80km/h. and one
(COWI, 2010). The rationale behind this to Grenaa with a max. speed of
upgrade was that Aarhus in recent years 100km/h.

had experienced an increase in (Aarhus Letbane, n.d.; Midttrafik, n.d.)

commuters from the neighbouring

municipalities (COWI, 2010) and the growth of inhabitants in the Aarhus area turned
out to be higher than expected back in 2000, especially in the northern part of Aarhus
with Lisbjerg as a major development area (COWI, 2005). This growth in commuters
and inhabitants highlighted the need for an upgrade of the public transport system and
connecting the two regional railways and later upgrading to a light rail systems posed
an opportunity that could tackle these challenges.

In 2010, the EIA* was sent in hearing, which later resulted in the Aarhus City Council
passing the municipal supplement for stage one of Aarhus Letbane. Two years later in
May 2012, the Act of Aarhus Letbane was passed by the Danish parliament and
construction of the light rail started in 2013, with Aarhus Letbane scheduled to openin
the late summer of 2017. This is, however, only stage one of vision of creating a light

4 V\WM-redegarelse og miljgrapport for Letbane i Arhus-omrédet — etape 1 (COWI, 2010)
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rail network in the Aarhus area. Three extensions of network are part of the vision for
the light rail network and the second stage which goes between Aarhus East and
Brabrand was investigated in 2014 with a preliminary analysis of this alignment
(Letbanesamarbejdet, 2013; COWI, 2014a).

With 110 km of track the stage one of Aarhus light rail is not justan urban light rail, but
it also acts as regional train with connections to Odder and Grenaa. Several areas along
the alignment, mainly in the northern part of Aarhus, have been identified as areas with
potential for development. Among the towns can be mentioned Lisbjerg, Nye and Elev.
These new development areas will with the light rail have direct access to the city
centre of Aarhus. Other noteworthy facilities along the corridor is Skejby hospital,
Aarhus University campus and the new library and citizen service center at Dokk 1
down at the harbour front.
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Figure 4.1 Map of stage one of Aarhus Letbane (Source: Aarhus Letbane, n.d.)
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4.2 Light rail in Odense

Odense is the third largest city in Denmark with over 200000 inhabitants in Odense
Municipality (Odense Kommune, 2016). The city of Odense aspires to transform itself
from ‘a large Danishtown to a great Danish city’ and alarge step of being able toachieve
this is by implementing a light rail system as the ‘backbone’ of the general transport
system and urban development to accommodate the continuing growth of the city
(Odense Letbane, n.d.c).

Odense is scheduled to be the second city in the Denmark to have a new and modern
light rail system. Odense has, like Aarhus and Copenhagen, previously had a tram
system.In 1911, the first tram line opened in Odense and it was the third and latest of
the three largest cities in Denmark to introduce a tram system (Odense Letbane, n.d.b).
Although, being the latest addition of tram systems in Denmark at the time, it became
the first to close down. The tram was perceived as old-fashioned and uncomfortable.
Furthermore, with the increase in automobility, the tram was seen as the problem,
which caused congestions issues. This led to the closure of the Odense trams system in
1952 (Odense Letbane, n.d.b).

In 2009 Odense Municipality decides to conduct a preliminary analysis of a light rail
system for the city of Odense, with Grontmij
Carl Bro as the main consultant and along
with this analysis Juul Frost Arkitekter

Facts of Odense Letbane (stage 1)

U e 14,7 km of track
complete an analysis with a focus on the e 26 stations
urban potential of building a light rail in e Departuresevery 10 minutes.
Odense (Odense Kommune, 2011). e 35,000 passengers expected
Another purpose of the analysis by Juul on weekdays and one million
Frost Arkitekter was to investigate estimated per month.
potentials of different alignments and e Totaltravel time from North
other transport modes from a perspective to South is approximately 42
of added value. Here, added value is not minutesincludingstops.
expressed in monetary terms, but is (Odense Letbane, n.d.c)

instead based on qualitative assessment on

arange of parameters (Juul Frost Arkitekter, 2010).

These two analyses were among the first steps toward the decision of building a light
rail in Odense and in February 2011 Odense City Council decide on the definitive
alignment for stage one of the light rail project. As a next step the City Council decide to
proceed with the planning of Odense light rail and two additional analyses is needed
before the Danish Parliament could decide if they would grant funding for the
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construction of the light rail. These analyses are the EIA> and an explanatory report®,
the latter with the purpose of forming the foundation for a political agreement and
passing of the construction act of the light rail (Odense Kommune, 2013b). The act of
Odense Letbane was passed in February 2015 by the Danish Parliament, which meant
the physical construction phase could begin, starting with utilities works (e.g moving
and installing cables and pipes) and with the actual construction of the light rail planned
to startin late 2017 (Odense Letbane, n.d.c).

The alignment of the stage one of Odense light rail is chosen based on the development
strategies and to connect important destination together. The alignment goes between
Tarup in the north and Hjallese in the south. This alignment will establish a connection
to a wide range of attractions, which are cultural, commercial,business,educationaland
health related. Of the cultural attractions can be mentioned Odense Idreetspark and the
new Odense Music and Theatre House, ODEON. Commercially the alignment goes
through the city centre and the new shopping centre VIVA. It also has a stop at Odense
central station which will be an important transit hub for many passengers. Along the
alignment, Odense Municipality have many major development projects for both
housing and businesses and here itis the hope that the light rail will act as a catalyst for
attracting investments along the corridor. In the south-eastern part of the alignmentis
the University of Southern Denmark (SDU) its campus area. North of SDU will be the
new science and business park, Cortex park, and to the south of SDU will be the new
university hospital, ‘Nyt OUH’, which is scheduled to open in 2022. This area is in the
future estimatedto hostmore than 60000 people, studying, working and living (Odense
Letbane, n.d.c). In Hjallese at the southern end of the alignment the light rail will have a
stationnear Svendborgbanen and Hjallese station, that will make transfersbetween the
regional railway and the light rail easy. Another important element is the creation of a
park and ride facility in the southern part of the alignment, close to the E20 motorway
(Odense Kommune, 2013a). The station in Hjallese and the park and ride facility will as
transit hubs create opportunities for commuters to switch to the light rail towards the
city centre.

5 Odense Letbhane: VVM og miljgvurdering (Odense Kommune, 2013c)
6 Odense Letbane: Udredningsrapport (Odense Kommune, 2013a)
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5. Social aspect in transport planning

This chapter aims to further explore the literature concerning social impacts and
relational elements within the social dimension sphere of transport planning.
Furthermore, will be described some of the challenges of investigating social impacts
of transport. Although the field of social impacts transport is both underexplore in
transport studies and underrepresented in transport planning, as argued in Chapter 1,
there is some literature that is concerned with the topic. Here, the attention will have a
generalised focus on mobility systems, as the literature on social impacts extends
beyond light rail planning.

5.1 Categorisation

The definition of a social impact, presented in Chapter 2, showed that it is a
comprehensive and complex subject. However, a definition this broad can in itself be
considered as insufficient for implementing investigations of social impacts into
planning and appraisals of transport. It would be impossible to implement without
narrowing the focus of both what is necessary and possible to investigate. Here, Geurs
etal (2009), besides presenting the definition ofa socialimpact, also present a form of
categorisation of social impacts of transport (Table 2). The social impacts are in this
categorisation divided into different themes, which represent the sources of the
impacts, and sub themes for further specification of the nature of the impacts. This
categorisation shows that social impacts can take many forms and furthermore that
impacts can be spread out over different time periods. Some impacts are caused by a
direct effect, while others are caused by indirect effects. In this relation, there are also
cumulative effects that can take years before it can be considereda socialimpact (Jones
and Lucas, 2012). Analysing cumulative and indirect effectsis filled with an uncertainty,
which makes it difficult to make valid prediction of the socialimpacts it would create in
the future. The drivers behind such effect requires further exploration and researchin
order to get a better understanding of how to analyse social impacts of transport
(Markovich and Lucas, 2011; Lucas, 2012; Jones and Lucas, 2012).

Another important aspect in relation to social impacts is matter of scale. Small scale
policy interventions or design changes (e.g.changesin an intersection) mighthave little
effect in behaviour for most people and therefore might not lead to a social impact.
However, such changes can be small part of a bigger infrastructural change, as the
construction of a light rail system would be, and in such cases many small changes
might lead to behavioural changes and social impacts. Geurs et al. (2009) argue that
social impacts, when analysed, tend to focus on an individual micro scale, whereas
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environmental and economicimpactsis generally analysed on a meso or macro scale.
This individual scale is true for certain social impacts (e.g. journey quality and visual
quality), but other social impacts can be necessary to explore from a perspective of a
collective of actors (e.g. cultural diversity or social movements).As to what isnecessary
to analyse therefore depends on the scope of the given project.

Table 2. Categorisation of social impacts of transport by source

Theme Sub-themes Impact

Presence of infrastructure | Structurally Visual quality
Historical/cultural resources
Severance/social cohesion

Temporarily Noise nuisance
(Construction) Barriers and diversions
Uncertainty of construction
Forced relocation

Presence of park vehicles Visual quality
Use of space
Presence of transport Transport facilities | Availability and physical access
facilities, services and Level of service provided
activities Transportation choice/option
values

Cultural diversity

Land use Access to spatially distributed
services and activities
Traffic (movements of Safety Accidents
vehicles) Averting behaviour
Safety perceptions

Public safety (dangerous cargo)

Environment Noise levels, nuisance
Soil, air and water quality
Travel (movement of Intrinsic value, journey quality
people) Physical fitness
Security

(Adapted from: Geurs et al. 2009, p. 75)
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5.2 Evaluating social impacts

Another key challenge regarding analysing social impacts in transport appraisals, is
concerned with the method of which the social impacts is evaluated. The primary
appraisal method for transport projects are cost-benefitanalyses (CBA). A CBAis solely
concerned with impacts that can be monetarised and is therefore an effective method
for communicative purposes.Because it with this method is possible to provide a result
that determine if a transport project have either a negative or positive economic effect
on society. Thereby, it is possible to compare different alternative to identify the most
economical affective project. Although, an important notion for a CBA is that all non-
monetarised impacts are not evaluated by this method. This means that soft and
intangible impacts, both negative and positive, which in

many cases are difficult or even impossible to
“If MCA is an acknowledged

technique for the

monetarised, is left out of the appraisal (Beria et al.,
2012). This weakness makes CBA inappropriate to
evaluate several social impacts (e.g. those listed above) assessment of sustainability
as they can be recognised as intangible.

Another appraisal method is multicriteria analysis

at neighbourhood level, CBA
is mainly used for

infrastructure and large
(MCA), which is more appropriation for evaluating soft 4 J

and intangible impacts. A MCA can take many different
forms, but the general idea is to specify the objective at

transformation projects.”
Beria et al. (2012)

hand, by identifying appropriate indicators. The
indicators can be both qualitative and quantitative and are applied a form of weighting
or ranking based on a set of criteria (Beriaet al, 2012).

Beria et al (2012) have in their paper focussed on these two methods and have
investigated how appropriate they are in analysing sustainable mobility on a
neighbourhood scale. Their results show that each of the two methodologies have their
strengths and weaknesses, but when used ina combination cancomplement each other
well by overcoming each other’s weaknesses.

5.3 Theories and concepts

The social dimension within transport studies have over the years seen a growing
literature with ties to social sociology and social science as mentioned in earlier
chapters. This have led to the adaptation of different theories and concept, with the
purpose of expanding and exploring the conceptual framework of the social dimension,
in transport studies. This section will focus on two of the different concepts, namely
social exclusion and social capital.
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Social exclusion has its origin in social policy, with a specific focus poverty. It is only in
recent years that the connection between social policy and transportation has been
explored, more specifically in terms of transport disadvantage (Stanley and Vella-
Brodrick, 2009). Social exclusion is a complex and comprehensive concept, which can
take various forms and is not limited to a single explanation. Although, a simple
explanation narrows the concept down to two outcomes, which suggest that an
individual is either socially excluded or socially included. With this approach, the aim
and end goal is to achieve social inclusion. To determine whether or not an individual
is socially included can rely on a variety of criteria, which tend to be measured through
economic factors (Stanley and Vella-Brodrick, 2009).

Stanley and Vella-Brodrick (2009) acknowledge that social inclusion should be
pursued, but they also argue that social inclusion as an end goal scenario is not an
appropriate approach. Instead they argue for a broader understanding of the concept
with a continuing process of improving quality of life, with elements as ‘well-being and
community connectiveness’ (Stanley and Vella-Brodrick, 2009).

Another notion worth mentioning regarding social exclusion and its relation to
transportis that exclusion can be divided into categorise, as exclusion can be depended
on a variety of factors. Some of these categorisations are listed below?7:

e The built environment can in many ways act as a physical barrier and have
different effects for different social and demographic groups (physical
exclusion).

e The geographical location of home, transport options and services can be
isolated and result in inaccessibility (geographical exclusion).

e Low income or unemployment, or other monetary constraints can prevent
people from travelling to destinations relatively close to home (economic
exclusion).

e Certain groups, such as lone mothers, can suffer from a lack of possible travel
time, which put restrictions on their ability to travel (time-based exclusion).

e Crime or insecurity can have a discouraging effect on peoples will to travel
with certain transportation mode or to certain destinations (fear-based
exclusion).

e Gated communities, semi-public spaces or surveillance are examples of
exclusionary measures that can discourage people from certain spaces or
transport systems (space exclusion).

7 The list is from Mogensen et al., (submitted), but inspired by the categorisation of Church et al.
(2000).
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This list shows that there can be many reasons for why an individual is socially
excluded, and at the same that exclusion cannot only be expressed based on economic
factor, such as income.

Social capital is another concept that has been affiliated with transport, with the
purpose of understanding the relation between transport and the ability to establish or
maintain social networks. The concept is adopted from sociology, where there have
been presented different perspectives on what is encompassed within the term social
capital, butin general social capitalis concerned with building trust and socialnetworks
(Currie and Stanley, 2008). In this relation, have Stone et al. (2003) identified three
types of social capital which is described below?:

e Bonding social capital revolves mainly around family or other connections
that can be considered as close and strong ties. This form can have a
significantmeaning foranindividual, but can also functionas exclusionary for
individuals outside this inner network.

e Bridging social capital goes beyond the closed networks to establish links
between other networks. It helps build a bridge of diversity with connections
between individuals and networks that is not necessary of the same social
position.

e Linking social capital is established between an individual and authority or
institution. It has similarities with bridging, however is more focussed on the
connection between an individual and a form of power.

All three types of social capital have elements of

participation, networking and trust, and these

elements can be said to be the foundation for | “Mobility in generalis central to
increasing a person’s social capital. Here, according | 9lueing social networks

to Urry (2002) being able to be mobile is central for | tegether, while physical travel is

facilitating social networks through face to face | especially important in

interaction and co-presence. Although, Putnam facilitating those face-to-face

(2000) argues that not all forms of travel are
desirable, as he refers to the car dependence and
solitary driving to be the cause of decline of social
capital. Urrys (2002) notion between being mobile
and social network, seems in this case not to be

co-present conversations, to the
making of links and social
connections, albeit unequal,
that endure over time.”

Urry (2002)

focussed on movement in itself, but more towards

8 The list is from Mogensen et al., (submitted), but inspired by Stone et al. (2003).
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securing that all social groups can establish and maintain social connections without
limiting mobility. But exposure to diversity might also have a positive effect on a
person’s social capital, as argued by Brommelstroet et al. (2017), exposure to diversity
can be related to all forms of mobility, as different mobility modes evoke different
situations and emotions. There is no guaranty that moving with and around other
people is contributing to build relations and social cohesion, it however creates an
opportunity for this to happen. Moving alone or not movingatall, can on the other hand
act as a form of cocoon, which isolates one from others and decreases one’s social
capital.

5.4 National and international examples

This sectionwill present three examplesrelated to the themesthathave been presented
in this chapter, which shows different approaches to explore the social dimension of
transport. The purpose is not to give a detailed description of these approaches, but
rather to provide a short overview of different approaches related to the social
dimension of transport planning.

Monetisation

The first example is a study from a Danish context related to the challenge of applying
monetary values to soft and intangible elements related to transport, which can
otherwise be difficult to monetarise. The study by Lundehede et al. (2013) is based on
a review of how certain urban qualities have a potential influence on increasing land
values in Aarhus and Copenhagen. The urban qualities thatis the potential cause of the
increase is represented from parameters such as proximity to commercial and service
functions, proximity to recreational areas, and proximity to public transport. By
studying these parameters in relation to their influence on land value, they are able to
apply a distance depended monetary value for the parameters. These monetary values
are, however, expressed with some level of uncertainty and cannot be considered as
generic representation that can be applied to all cities.

The intent of trying to determine the monetary values is to present a method that can
be used to give a qualified estimate of economic benefits of these parameters on a
neighbourhood scale. An important notion from the study is that using this method in
relation to large infrastructure projects can be difficultas such projects oftenare spread
out over a wide area (Lundehede et al, 2013). Although it is a step towards
acknowledging the value of soft and intangible elements, which is importantinrelation
to the social dimension of transport projects.
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Social capital

The second example is from Sweden and is related to analysingsocial capitalto evaluate
future metro lines in Stockholm. In a report, Modin (2013) analyse the connections
between social capitaland investments in metro lines in Stockholm. In the report, social
capital is understood through the same three types of social capital, as was described
earlier (bonding, bridging and linking) (Modin, 2013). It is here recognised that a ‘well-
functioning democratic society’ depends on a high amount of social capital among the
inhabitants. The aim of the report is to evaluate four different metro lines and their
ability to enhance social capital in proximity to the stations along the line. In order to
evaluate the four metro lines, four factors are identified to have a significant influence
on increasing social capital. These four factors explained and underlined below:

“(...) subway investment can contribute in several ways to strengthening the
bridging and linking of social capital. One way is through the investment as such
that sends signals of commitment, which creates new and high-quality public
transport. Another way is to ensure that the subway's functionality and safety are
good and well-functioning. The third is that a metro creates opportunities for
bridging meetings by linking different meeting places. In addition, investments in
public transport create increased regional accessibility with labour and growth
effects” (Modin, 2013 p. 3, Own translation and underlining)

Each of the four investigated metro lines is roughly evaluated for their ability to either
positively or negatively affect each of the four underlined factors. Each line has also
been given a score concerning social capital. Although, the actual calculation to
determine whether a metro line has a positive or negative social capital score is not
fully described, but only that it is based on survey data concerning elements of trust,
security, participation in elections and association participation (Modin, 2013). This
example has shown how the concept of social capital have been actively used for
evaluating of transport projects, but it also shows that it is difficult, as it requires a
massive amount of survey data.

Impact evaluation

This last example is from the United Kingdom, more specific the Department for
Transport, and is related to categorising and evaluating social impacts of transport
projects. The Department for Transport in the UK has developed a Web-based
Transport Analysis Guidance (WebTAG), which is a toolkit that consists of range of
transport modelling tools and appraisal methods. The WebTAG guidance is require for
all transport project, which rely on government approval and act as guide for best
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practice for all other transport related projects (Department for Transport, 2014a).
WebTAG provides guidance for not only CBA appraisal methods, as is the case with
Danish guidance?, but is divided into different categorises of guidance’s needed for
appraisal. Each of the categoriesis listed below (Department for Transport, 2017):

e Cost-benefitanalysis

e Economicimpacts

¢ Environmentalimpacts

e Socialand distributional impacts
e Uni-modalappraisal

As it is evident from the list above social
impacts and distributional impact is in the
same category, as they are closely related.
Although, they both have their own guidance
as the approaches for the appraisal of each,
differs from each other.The appraisalguidance
for socialimpacts focus on eight social impacts
with the main purpose of quantifying and
monetarising each of these social impact
There is, however, some of the eight social
impacts, which require a qualitative

“Some other impacts are simply too
difficult to derive a reliable monetary
value for in current practice. However,
the fact that some impacts are not
expressible as monetary values should
not lead to the conclusion that they
are neglected by the decision-maker.”
Department for Transport (2014a)

assessment, as it is not possible to monetarise all of them. The eight socialimpacts are

listed below (Department for Transport, 2014b):

e Accidents

e Physical Activity

e Security

e Severance

e Journey Quality

e Option and non-Use Values
e Accessibility

e Personal Affordability

The appraisal of distributional impacts has the purpose of assessing impacts on
different social groups, through quantitative and qualitative assessment of impacts

9 Referering to Manual for samfundsgkonomisk analyse pa transportomradet Transportministeriet

(2015a)
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based on eight indicators, being: user benefits, noise, air quality, accidents, security,
severance, accessibility and personal affordability (Department for Transport, 2014c).
Some of theseindicatorsare similarto thosein the socialimpactsappraisal (seeabove),
but in this case the approach is to apply an assessment based on seven-scaled scoring
to determine if impacts of the indicators are beneficial or adverse for each social group
(Department for Transport, 2014c). This process can be resource and time intensive,
but can provide a valuable view of how a transport project affects different social
groups.
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6. Analysis of findings

This chapter presents the main analysis of the project, with the purpose of analysing
the empirical data gathered through the qualitative study design presented in Chapter
3. The structure of the analysisis divided into the three main themes of the theoretical
framework presented in Chapter 2, namely Sustainability, Sustainable mobility and
Social impacts.

6.1 Sustainability

The concept of sustainability is comprehensive and the understanding of what the
concept encompass can differ from person to person. This is also what makes the
concept challenging to operationalise in relation to transport planning and planning in
general. It can be easy to label something as sustainable with the fairly common
understanding that sustainabilityisabout not compromising future generation’s needs.
Although, how this is achieved, is where the real challenges start to arise, as there is not
a specific guideline for achieving sustainability (see Chapter 2). The purpose of the
following sections is therefore to analyse how the concept of sustainability is
understood and operationalised in relation to the planning of Aarhus and Odense light
rails. Furthermore, this part of the analysis will focus on the understanding of the three
dimensions, and specifically in terms of the social dimension.

Aarhus light rail

The Aarhus light rail project is special and different from the other light rails in
Denmark, in terms of planning process. The reason for this is probably the fact that it
was the firstlight rail project in Denmark, and therefore such a process had never been
done before. The Aarhus light rail project can therefore have set a precedent for the
other light rail projects (Research interview, Morten Skou Nicolaisen).

The light rail in Aarhus, which is planned to open in 2017, has had a long planning
process, where the first thoughts about upgrading the public transport system in the
Aarhus area started in 2000 (see Chapter 4). One of the main rationales for the Aarhus
light rail has from the start, and still is, to provide an effective transport system for
commuters in the Aarhus region by connecting the two pre-existing regional railways
(Research interview, Mette Olesen and Sgren Sloth Lave). Another rationale, that
emerged with inspiration from European cases, and which helped build a narrative for
the light rail, was about the light rail as an urban development tool and ‘investment
magnet’ (Research interview Morten Skou Nicolaisen).These two central rationalesare
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also reflected in the different planning documents, which describe the vision for the
light rail (COWI, 2005; 2006; 2010). While, these two rationales can form a narrative
related to sustainability, it has not been the case, at least not within the planning
documents. The few times sustainability is mentioned in the planning documents, it is
used implicitly, without any direction for how it should be understood. This suggests
that sustainability as a concept has not been an implemented part of the planning
process and the general narrative for Aarhus light rail. A possible reason for this is
argued by Morten Skou Nicolaisen:

"It is not something that sells many tickets, either at political or official level. (...) You
can have many sustainability gains, but if it does not have some form of accessibility
value or is a part of an overall urban transformation process, then there's no one
who really worries about it. " (Research interview Morten Skou Nicolaisen)

What Morten Skou Nicolaisen is referring to here is that light rail projects in general
must be considered in a wider context, that offer more than just an environmental
friendly transport mode.

The absence of the term sustainability in planning documents for Aarhus light rail does
not necessary mean that sustainability has not been part of the planning process. It
instead suggests that whether sustainability has been part of the planning process, rely
on individuals’ perceptionof how they understand the concept of sustainabilityand the
three dimensions.

Odense light rail

The Odense light rail shares many similarities with Aarhus light rail, but there is also a
lot of differences, as does the planning process. The planning process of Odense light
rail started many years after Aarhus. Therefore, both the municipality and the state
have had the opportunity to learn from some of the experiences of the Aarhus project.
This has resulted in differences in the planning approach noticeable with the addition
of an explanatory report, which was not required for Aarhus light rail (Research
interview Morten Skou Nicolaisen).

The rationales for Odense light rail can be divided into three themes, with the first being
about upgrading the transport system to a high-class and sustainable public transport
mode that apply to a broad number of social groups.
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The second rationale is about image and perception of the city. The light rail is a form
of prestige project, which can support the story of Odense’s transformationfrom a large
Danish town, to a great Danish city (Research interview, Paw Gadgaard and Carsten
Henriksen). The last rationale is about urban development and that the light rail has a
specific quality, as Paw Gadgaard explain:

“Weread a lot of readers’ letters in the newspaper, which states that the light rail is
inflexible. That is funnily enough the quality, that it's inflexible, because it gives
investors and developers an investment security that a high-class public transport
mode continues to be just outside the front door. The bus could disappear tomorrow.
While, the light rail does not.” (Research interview Paw Gadgaard)

The fact that the light rail is fixed is an important factor for providing a security for
attracting investments along the corridor. This last rationale is especially importantin
connection to how the concept of sustainability is applied in planning of Odense. This
can be seen in the plan strategy from 2011, which describe how Odense is to become a
sustainable city through a focus on urban densification (Odense Kommune, 2011 p. 18-
19). The plan strategy’s focus on sustainability has also been guiding for the planning
document for the light rail, both in the synopsis for the EIA and in the explanatory
report (Odense Kommune, 2013a; 2013e).

The approach to the planning process indicate that
the concept of sustainabilityhasbeen used in terms of
a sustainable ‘process’and to a lesser degree in terms
of sustainable ‘result’. Forinstance, in the early phase
of the project in 2010 Odense Municipality got Juul
Frost Arkitekter to analyse the potentials of different
alignments and compare bus prioritisation, BRT (Bus
Rapid Transit) and light rail on 15 parameters divided
among five themes presented in a value compass (see | pocearch interview, Paw
Juul Frost Arkitekter 2010). These parameters and Gadgaard

themes are also some of the characteristics of

“The light rail also has a
completely different appeal to
some social groups that could
never find themselves in a bus,
but who sees no problem
getting into a light rail. That is
psychology, but how it is.”

sustainable urban mobility, as described in the report from UN-Habitat (2013).

While, the concept of sustainability is a central part of the narrative and has been used
in the early phase for the light rail, it seems that sustainability in the later phases of the
project has been on a more general level without having set a clear and detailed
concretisation of how the concept should be operationalised and evaluated. It is in this
sense used ‘implicitly’, rather than ‘explicitly’, as it was in the early planning phases.
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The three dimension

The planning process for the two cases has had very differentapproaches to the concept
of sustainability. Sustainability might not have been an implemented part of planning
and narrative for Aarhus light rail project, while it has been and still is important for
the narrative of Odense light rail. However, regarding the three dimensions within the
concept of sustainability,all intervieweesagreed, that it can be argued thatthe CBA and
the EIA can be categorised to represent the economic and environmental dimension.
Although, not necessary as a part of a sustainability agenda, but in the understanding
that these two of analyses fall into the themes of the economic and environmental
dimension. But where the social dimension is reflected is unclear, as it is not directly
described oranalysed in neither the CBA or the EIA. As Morten Skou Nicolaisen explain:

"It (ed. social dimension) is rarely an anchored part of the formal analysis tool. So, |
would dare to say, that we in principle do not have any good tools to explore the
social aspect of mobility. And it also depends a lot on what the social part is, when
speaking about sustainability aspects. Because what is social or economic in terms
of distributional aspects of investment.” (Research interview Morten Skou
Nicolaisen)

Here Morten Skou Nicolaisen raises two related points, the first being about what is
encompassed within the social dimension and the second being about the difficulty
establishinga clear distinction between what is part of the social dimension and what
is part of the other dimensions, the latter being further analysed later in this chapter.
The fact that there is no dedicated analysis for the social dimension,also means that the
social dimension can be described in different ways, as it is presented below with my
interpretation based on some of interviewees description of what the social dimension
can encompass:

e (arsten Henriksen identify the social dimension as elements of socio-
economy, segregation and non-segregation, and that it also is about image,
perception and reputation of the city. He furthermore describes that it in the
socio-economic sense is about creating connection between the different
services and facilities of a city (e.g. the university, hospital, malls and sport
facilities) and that a light rail can help revitalise the neighbourhoods along the
light rail corridor (Research interview Carsten Henriksen).
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e Mette Olesen identify the social dimension as all the things you do in urban
planning and how this affects the people you plan for and the changes that
planning have in relation to urban life and quality of life. She furthermore
describes how the social dimension is also about equal accessibility for
different social groups (Research interview Mette Olesen).

e Christopher Holland identifies the social dimension in relation to a light rail
project to be about how a light rail potentially can change travel patterns,
availability of shops and service, and furthermore change the composition of
people living in neighbourhoods in proximity to the light rail (Research
interview Christopher Holland)

It has from the descriptions above and the other three interviews been possible to
identify two recurring themes, that seem to be central for the understanding of the
social dimension. The first is in relation to the rationale of both cases as the light rail
can be a form of urban development tool that has the potential to support a
revitalisation of deprived neighbourhoods. The second theme is related to the other
rationale that were evident from both cases and is about creating access to services for
a broad number of social groups. In that sense, the latter theme complements the
central part of social dimension of sustainable urban mobility described in the UN-
Habitatreport (see Chapter 2).
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6.2 Sustainable mobilities

This section of the analysis will focus on the sustainable mobilities paradigm and how
light rail projects as the two cases can be seen to be part of this alternative approach to
the conventional transport planning approach.

Light rails as sustainable mobility planning

The conventional approach to transport planning with focus on time savings and cost
minimisation has been the dominant approach for many. While, this alternative
sustainable mobility approach formulated by Banister (2008) has gained attention in
recent year, together with other examples of social aspects of transport in both
literature and planning practice (see Chapter 5). Here, the planning of the light rails can
be seen as a step towards the alternative approach and away from the conventional
approach. As Banister writes:

“Transport policy measures can reduce levels of car use through the promotion of
walk and cycle and the development of the new transport hierarchy. This can be
achieved through slowing down urban traffic and reallocating space to public
transport, through parking controls and road pricing, and through making it easier
to use public transport.” (Banister, 2008 p. 75)

What Banister writes here about ‘slowing down urban traffic and reallocating space to
public transport’ has especially been necessary for the Odense case, compared to the
Aarhus case. As Mette Olesen describe the difference:

“(..) Aarhus, at least their stage one and the light rail at Ring 3, are a bit more like
some ‘commuter lanes’. It can also be said about Aalborg and Odense, but in Aalborg
and Odense the light rails touch a lot of the central parts of the city, more than they
do in Aarhus and at Ring 3." (Research interview Mette Olesen)

She continues how this affect the speed of the light rails:

“It does not work with an average speed of 20 km/h on a ‘commute lane’, as it will
be too slow to get from a to b over long distances as is the case with Aarhus and Ring
3. Where one of the main purposes in Odense and Aalborg was to enter central parts
of the inner city, which does not warrant the same speeds.” (Research interview
Mette Olesen)

One of the main rationales for Aarhus light rail is to create an attractive alternative for
commuters who use the car. This requires certain speeds so that the light rail can get
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fast from a to b. While, Odense light rail is also meant for commuters, it is not possible
or perhaps necessary to have the same kind of speed.

Another notion related to what Banister writes, which both municipalities recognise, is
that there is a limitation to the capacity of cars in the inner city and that it is necessary
with a high-class public transport system if they want to change the current trends for
the car. As Mette Olesen explain: “(...) there has been some planning tendency/trends in
giving the cities back to the people and not the cars." This has especially been the case in
Odense, as is also illustrated with the closure of Thomas B. Triges Gade in 2014, which
previously was a thoroughfare through the inner city. The closure of the thoroughfare
was important for the municipality to create another alternative and here the light rail
play thatrole (Research interview Mette Olesen). This is also what Banister mentions
as an important part of transport policy:

“Demand management is effective in restricting access and reallocating space, and
making more effective use of the available capacity. A much wider notion of the
street is being created, as it is no longer only being considered as a road but also as
a space for people, green modes and public transport. Creative use of this space at
different times of the day or day of the week means also that new uses can be
encouraged (e.g. street markets or play zones).” (Banister, 2008 p. 75)

A similar situationis found for the harbour front in Aarhus where a four-lane road have
been reduced to a two-lane. Here, the role of the light rail is two folded, with the first
being to provide a mobility flow to the harbour area, because of the reducing in car
lanes. The second role is to reduce the barrier effect down towards the new public
spaces and development areas at the harbour front (Research interview Morten Skou
Nicolaisen).

Reducing the capacity for cars in cities is always a controversial subject, but also
because there for many years has been a rationale of planning for cars (Research
interview Mette Olesen). This new approach of limiting road capacity can be seen as a
clash between the conventional approach and the sustainable mobility, which is also
very divided among the public and politicians.
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Paw Gadgaard explains how this has created a double focus in planning:

"Of course, there have been some political disagreements about the consequences of
this light rail. Where some would like to be a more sustainable city and have more
cyclists and people using the light rail, and there are also some parties who like the
carsaswell. And we cansay that there was a schism here thatwe focus on both. Both
cars and this (ed. Light rail). It can be said that it basically does not make much
sense.” (Research interview Paw Gadgaard)

This focus on both cars and light rail creates challenges in relation to prioritisation of
planning approaches, which is also evident for economic appraisal of such light rail
projects.

Conventional approach vs. sustainable mobilities approach

One of the difference between the conventionalapproach and the sustainable mobilities
approach is the focus on different appraisal methods. The conventional approach has
generally been focus on economic aspects with the aim of monetarising different
impactsin orderto implementitin a CBA. However, is it very difficult, if not impossible,
to monetarise soft and intangible impact, which many environmental and social
impacts are (see Chapter 5). The sustainable mobilities approach, therefore, highlight
MCA, which is better suited to handle evaluations of the soft and intangible impacts.
MCA has, however, not been used in planning process of the two light rail cases. It has
instead been the conventional approach with a focus on economic perspectives. As
Christopher Holland describes the different studies and reports he has been involved
in for light rails:

”(...) when you think about what some of the studies and reports encompass, then it
shows that they are very connected to things you can monetarise for a project.”
(Research interview Christopher Holland)

The focus on the economical perspective in terms of feasibility of the projects, is an
importantpart of the planning process, where the role of CBA can be seenas a milestone
to determine whether or not the projects are feasible: “It typically has the role of
bringing the project past a milestone that can close the economic debate.” (Research
interview Morten Skou Nicolaisen). Although, it isnot always easyto close the economic
debate, because the economical milestone can differ over time and be depended on the
current government and what project kind of project it is. So, to figure out what is the
acceptable rentability in terms of decision-making, can be difficult to know for certain
(Research interview Morten Skou Nicolaisen).
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An example of this unclear determination of the economic requirements for light rail
projects can be illustrated by Sgren Sloth Laves notion on the importance of CBA in
terms of decision-making:

“It is very crucial (...) You can see Aalborg, they did not receive state co-financing
because the socio-economic profitability was too poor." (Research interview Sgren
Sloth Lave)

The Aalborg light rail project showed a negative internal rate of return0, which was the
key argument for why the Aalborg light rail project did not receive state co-financing
(Transportministeriet, 2015). The Aalborg light project, therefore, seems to have
suffered from the changing economic milestone, which Morten Skou Nicolaisen refers
to, as it has also been a challenge for all the other light rail projects where all the stage
one light rail projects in Denmark have showed a negative internal rate of return
(Lohmann-Hansen, 2014). So, to determine how important the internal rate of return
is for such projects can differ, but: “The rhetoric says it is very important. What happens
behind closed doors can sometimes be difficult to follow." (Research interview Morten
Skou Nicolaisen).

One of the reasons why light rail projects show a poor socio-economic return can be
that the model used is not designed to public transport projects as light rails:

“On the socio-economic side has it in general been common for all, both for Aalborg,
Aarhus and Odense. That they have struggled with the requirement of following a
government model for socio-economic analysis. Which, roughly speaking, has been
developed for road projects.” (Research interview Christopher Holland)

The CBA model is structured with a focus on time savings, where reducing capacity for
cars leads to longer travel time, which results in a negative economic impact. This can
however, negate the ambitions of the light rail, where the light rail can be part of the
municipalities transport policy to reduce cars in inner parts of the city.

Another challenge with the CBA model is, as mentioned earlier, its inability to
monetarise intangible impacts and other potential economic effects in terms of urban
development, investments and increase in land value along the light rail corridor. The
city councils want the project despite the results show a poor socio-economic return.
The challenge is articulating the importance of the additional economic effects and
added social values to the Transport Ministry, which is the key to help fund the project
(Research interview Mette Olesen). Odense municipality has, for instance in their

10 COWI (2014b)
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explanatory report!?, calculated the additional economic effects of the light rail based
on the conclusion of the study by Lundehede et al. (2013) (see Chapter 5 for more on
this study). Mette Olesen note how the Transport Ministry prefer ‘facts’ and numbers,
because that’s the frame from which they work. It has, therefore, been difficult for the
municipalities to explain that such projects bring other values, which cannot be
describe through the socio-economicanalysis.So,even though the projects showa poor
socio-economic return, they can still be good projects (Research interview Mette
Olesen).

This focus on the economicrequirements in the current CBA model can, as seen with
the Aalborg case, set limitation for the possibility of implementing new sustainable
mobility technologies:

“The requirements for the CBA set by the government, with internal rate of return,
provisions for unforeseen expenses, and additional contributions to some pool,
makes it very difficult to change technology. (..) When switching from an
environmentally harmful to a more sustainable technology, even though one can say
light rails are an old technology, it is still cleaner and more sustainable technology
in some areas. Then the changeis very difficult becausethere are thoserequirements
to the socio-economic profitability.” (Research interview Sgren Sloth Lave)

There is a need to see light rail projects and other transport projects in a broader
perspective. It is of cause necessary to have the economicappraisal of transport project
and not just build blindly, but it is also necessary to ascribe the aspect which cannot be
measured a form of value in relation a strategic development of a city (Research
interview Mette Olesen). It isin thisrelation that the role of CBA should be more flexible
and more situated to the transport mode and project it is used for, or it will otherwise
be easy to misuse:

"Where it (red. CBA) plays too big a role is when there are some politicians who are
either too rigid in their use of it or deliberately misuse the CBA, for example, to
compare investment in highways and light rail. Based purely on profitability."
(Research interview Morten Skou Nicolaisen)

When the CBA is used as in the example above, it is like comparing apples and
oranges. It might be possible to analyse 90-95 % of all the economic effects of
highway projectson the countryside, but thatis simply not possibleto do with a light

11 Odense Letbane: Udredningsrapport (Odense Kommune, 2013)

63



Light rails more than from A to B?

rail that goes through a city. It might only be possible to analyse 15-20 % of all
economic effects of a light rail project in a city, which is a part of a large urban
development initiative (Research interview Morten Skou Nicolaisen). It is essential
to acknowledge that light rail projects have a wide range of economic effects, which
cannot be capture in an economical appraisal.
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6.3 Social impacts

This part of the analysis will focus on notion of social impacts in relation to how such
impacts can be understood and how social impacts might be represented in the
different analyses for the two light rail cases. It will furthermore focus on how social

impacts can and should be evaluated.

Understanding social impacts

The notion of social impacts and how this term is understood among practitionersis a
central part of this project. All the interviewees were asked about how they understand
socialimpacts and below is presented some of the elements they identify based on my

interpretation of theiranswers:

Carsten Henriksen mentions that social impacts could be about the
combination of residents, as this might change for areas in proximity to the
light rail. Some people might move away from the light rail becauseitbecomes
difficult to have and/or use a car, and others mightmove closer to the light rail
because it might be easier withouta car. It depends on preferences. (Research
interview Carsten Henriksen)

Morten Skou Nicolaisenidentifies socialimpacts as elements of how different
social groups can be affected differently. He also mentions how a light rail can
have an indirect effecton people’s perception and travel behaviour, and in this
relation, refer to US studies on how people commuting by active transport
have a lot higher satisfaction, higher energy level, less likely to be stressed.
This is higher than people using public transport, but a lot higher than people
commutingin car. An impact could furthermore, be on family structures and
their preferences in terms of having one or two cars as the light rail creates
better accessibility. Some families might choose to have one carinstead of two
because of the better accessibility. Such impact might not be a short-term
impact, but a long-term impact, which is very difficult to predict. (Research
interview Morten Skou Nicolaisen)

Sgren Sloth Lave identify on one side barrier effects and accessibility to a
public transport system, in terms of giving commuters the opportunity to
commute in and out of the city by the light rail. He identifies this as the direct
effectsupon the inhabitants.On the other side, he mentions the environmental
derived socio-economiccircumstances. Here, can noise be one of the indirect
effects, which can have an impact on inhabitants (Research interview Sgren
Sloth Lave)
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A common theme, that is identified throughout the interviews, shows that the
interviewees understand social impacts as elements that can cause a change in
preferences and behaviour. This illustrates, that how practitioners understand social
impacts, is similar to the definition of social impacts presented in Chapter 2. But it also
illustrates that social impacts are a comprehensive subject that touch upon many
diffuse elements. A categorisation of social impacts is therefore necessary in order to
narrow the potential impacts to something thatis not too complex. An example of such
a categorisationis provided by Geurs et al. (2009) and was presented in Chapter 5.
After the interviewees were asked about how they understand social impacts, the
interviewees were presented to both the definitionand categorisationofsocial impacts
in order for them to identify if these impacts have been examined in the analyses for
the two light rail cases. Here, many of the interviewees identify several of the social
impacts listed in the categorisation, as impacts that are already part of the EIA.
However, the impacts, that are already part of EIA, are analysed with a more technical
approach with alesser focus on how theseimpacts can affectbehaviouramong different
social groups, which can be difficult to quantify. In that sense, the current analyses
methods both CBA and EIA lack the socio-economic and sociological perspectives, that
potentially can have a big influence on people in the city where a light rail is built.

Evaluating social impacts

It is difficult to evaluate the value of the social aspects, which is important for this kind
of project, when there is no tool in Danish planning practice for evaluating such impacts
(Research interview Mette Olesen). In this relation, the interviewees were asked about
which approach that would be appropriate for evaluating social impacts that could be
used in the decision-making process. Should the focus, for instance, be qualitative
assessments, quantitative investigations or would the appropriate approach be if social
impacts could be monetarised. Here, some interviewees mention how things that can
be quantified is sometime seen as the truth, but that this not always holds true:

"There is a tendency to say that if you can monetarise, put a value on something,
then it's correct. But all assumptions you make, are also taken from a normative
perspective. That means, that the socio-economic model we have in Denmark is
made by someone, who has determined which parameter to evaluate, and that does
not necessarily make it objective. It is extremely subjective. Because you could have
chosen any other parameter and then any other projects would look better.”
(Research interview Mette Olesen)
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“There is such an urge, that when things can be quantified and used in a calculation,
then it shows the truth. But that is just not always the case." (Research interview
Paw Gadgaard)

That is also a discussion, which can depend on the school you are from. Some want to
quantify as much as possible. But that can also create issues, as some impacts can be
associated with a high level of uncertainty and can therefore when quantified act as a
form of false truth (Research interview Mette Olesen).

"Politicians generally like to have some numbers where they can see that: okay, this
project is better than this project. (...) Conversely, can that also reduce complexity so
much that you do not understand how the numbers they emerged.” (Research
interview Mette Olesen)

Instead of quantifying and monetarising, which are the primary go to methods for the
conventional transport planning approach, could a possible method, as mentioned
earlier in this chapter, be MCA:

“If you can live with something like multi-criteria analysis of some kind, where you
say: there are some aspects here, which we cannot quantify and we cannotat all add
an economic value to it, but we can say something about whether it's low, medium
or high. Or build some different scenarios for how the development will be. That
could work."” (Research interview Morten Skou Nicolaisen)

[t can in this relation be relevant to look towards methods used in other countries,
which could serve as inspiration or maybe even be adopted to fitinto a Danish planning
context. Instead of trying to develop a new methods or tool from scratch (Research
interview Mette Olesen). But here the challenge will be to figure out how the methods
can be applied in Danish planning practice:

“(...) the difficult thing will be to figure out where to draw the line. Because, how
robust should the system be. Because socio-economy has the same problems. When
we speak about socio-economics, it is very much presented asthere is two lines under
theresult. Butyou canorder socio-economic analyses from five different consultants
and you will probably get five different results of the same project. There is also a
big debate about what to include and how to monetarise it. " (Research interview
Morten Skou Nicolaisen)

An example could be the UK guidance methods from WebTAG presented in Chapter 5,
that could serve as an inspiration for how to use MCA to analyse distributional impacts
across different social groups.
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But here it is relevant to ask where in the Danish planning context it makes sense to

adopt methods from other countries:

“The question is where it makes sense. Because there is no reason to do the analyses
locally if everyone thinks: ‘Yes, we are aware of it. We already know that without
getting the analyses, and we all agree on it.” Unless the analyses are used to validate
whatwe all agree on, when we walk and clap each other on their backs. So, you can
say maybe there is not much interest in it locally. But it could be used externally like
the socio-economic analyses, as a ticket for state funding. Although, the Transport
Ministry does not care about this." (Research interview Morten Skou Nicolaisen)

All the interviewee mention that if there was to be developed a set of guidelines for
analysing social impacts, like the UK example, then the Transport Ministry might not be
the most appropriate to develop it. As the Transport Ministry’s practice is still very
connected to the conventional transport planning approach with a top-down focus on

socio-economical perspective. While, there from a
bottom-up perspective already seem to be an
acknowledgement of the importance of analysing the
social aspect of transport (Research interview Mette
Olesen). It can therefore be up to the municipalities to
develop such tools. But it can be problematic for them
to use such tools in negotiation with the Transport
Ministry, as long as it is not an acknowledged method
or tool (Research interview Mette Olesen). Hence, it is
essential that there are acknowledged methods that

"It could be exciting to make
some decisions that, for
example, are based on social
aspects, but | do not know |f it
could ever become a reality."
(Research interview
Christopher Holland)

can rank qualitativeassessmentalongside monetarised appraisals in terms of decision-
making. But it can be difficult to use a 30-page report or analysis which describe
somewhat diffuse aspects, as social impacts can be, and put that up against a few
numbers, that determine whether a project is profitable (Research interview Mette

Olesen).
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7. Conclusion

The objective of this chapter is to answer the research question:

What role does the social dimension of sustainability have in planning of
Aarhus and Odense light rail and how can evaluation of social impacts
improve planning of light rails towards sustainable mobility?

To answer the question,ithas been necessaryto establisha basicunderstanding of each
of the concepts within the research question. This was done through the initial
chapters, which highlighted two points necessary to answer the research question. The
first pointbeing how transport appraisals mainly focus on economicand environmental
perspective, while the social dimension of sustainability has generally been
underrepresented in transport appraisals. There has however in recent years been an
increasing acknowledgement within transport studies of the importance of the social
aspects of transport, especially with the growing literature within the mobilities
paradigm. The second point is about how light rail systems have received a form of
rebirth in many European cities within the last 20 years, as there is a growing
recognition of the link between light rails and urban development. The rationales for
building light rail systems are not just to provide a transport mode that bring people
from A to B, but is instead promoted as to serve a wider purpose of urban regeneration.
This have also been among the main rationales for the two light rail projects that have
been investigated in this project.

It is through these two points that the project has sought to answer the first part of the
research question ‘What role does the social dimension of sustainability have in
planning of Aarhus and Odense light rail?’.

Here, itis evident that there has been a clear difference in how the socialdimensionand
the conceptof sustainabilityhave been applied in the planning process between the two
light rail projects, especially in terms of the different planning documents. The concept
of sustainability has not been an active part in planning of Aarhus light rail, while the
concept has played a more active role in the narrative and preliminary planning of
Odense light rail. While, the concept of sustainability might not have been an
implemented part of the planning process of Aarhus light rail, there are still aspects of
the project that present elements towards a sustainable mobility planning approach.
The fact that a light rail in both cases are being built as to upgrade the public transport
system and that the light rail is planned to contribute to urban development is a clear
step towards sustainable mobility.
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To answer the second part of the research question ‘how can evaluation of social
impacts improve planning of light rails towards sustainable mobility?’ it has been
necessary to establish a definition for what constitutes as social impact of transport.
Here was presented a broad definition that encompass both positive and negative
effects that can influence people preferences, well-being, behaviour etc. Such a broad
definitionentails aspectthat can also be consideredas economicand/or environmental
impactsand it can be necessaryto categorisedsocialimpacts.Such a categorisationwas
presented in Chapter 5 and was also used during the interviews as to identify how these
impacts mightalready be part of the analyses, such as the EIA and CBA for the two light
rail cases. Here, the interviewees identified several impacts as to already be part of the
EIA. These impacts were analysed with a more technical approach with a lesser focus
on how these impacts can affect behaviour among different social groups, which can be
difficult to quantify. In that sense, the current analyses methods both CBA and EIA lack
the socio-economic and sociological perspectives that are encompassed within the
definition of social impacts.

The findings show that there is a bottom-up acknowledgement of the importance of
evaluating social aspects and that an appropriate approach for evaluating social
impacts was identified to be in a qualitative appraisal format as MCA. But it was also
identified that such an approach is challenged in Danish planning context, because
social aspects are yet to be acknowledged from a top-down perspective.
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Appendix

Appendix 1 — Interviewguide

General questions

- Canyou start by tellinga little about what you have been doingnow?
e How haveyou beeninvolved in the work of Danish light rail projects?

- Whatdo youthinkthe main rationales are for establishinglight railsin Denmark?
e Aretheydifferent?
e Do youthinktheserationales have changed duringthe process?

- Which planningdocumentsis used as part of the decision-making process?

Sustainability

- Do you see thatsustainability has been a part of the work with the Danish light
railways?
0 |Ifyes, howdoyou thinkthere hasbeen work on sustainability?
= Do you thinkit hasbeen clearly defined how the concept of
sustainability should be used in the work of light railways?
- How doyou personally establish a light rail as part of sustainable development?

Social dimension

I work in in my project with the three dimensions, the economic, environmental and
social, and in thisrelation, aninterpretation of these dimensions may be that the
economicdimensionis represented through the socio-economicanalysis where the
economicimpacts on society are analysed. The environmental dimension is represented
through the EIA, where the environmentalimpacts on society are analysed.

- Whatyou thinkaboutsuch aninterpretation?Issuch an interpretation
appropriate?
0 Andwhereisthe social dimension represented?
- How doyou understand the social dimension? What can that encompass?
0 Andwhere do yousee thatthesocial dimension fitsin?

Social impacts
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- Whatdo you associate with social impacts and is it possible to talk about thisin
relation to a light rail projects?
0 Arethere anyspecific parameters you would think could be defined as
beingof a social aspect?
- Isthesocial dimension e.g. already represented in the EIA and socioeconomic
analysisin someform?
0 |If so,isit sufficient or should the social dimension, forexample, haveits
own analysis?

Show paper with definition and categorisation

Here is a definition of social impacts and a list where some researchers have identified and
categorised such impacts.

- Whenyou see them, do you recognie someone who you thinkis already
illuminatedin the socio-economicanalysis, the EIA / Environmental Report or
anotheranalysis?

- lIsiteven possible or necessary to investigate the social dimension and how can it
really be understood and done?

- Isthere a dimension thatis moreimportanttoilluminatethan someoneelsein
terms of being able to use for a decision basis?

- Whatwould be the optimal approach to analyse social impacts wheniit is to be
used as the basis for decision-making of a light rail?

0 Qualitatively or quantitatively
0 Descriptive or evaluative
O Monetarised ornot

- Isthere a need for guidelines frome.g. the Transport Ministry of how to analyse
social impacts of transport projects? E.g. In how it can be used for decision-
making?

0 Mention UK guidance WebTAG

Socio-economy / CBA

- Whatrole doesthe CBA play inrelation to the basis for decision-making?
O Does it havetobigarole?
- Isthere a need for methodsthatranka qualitative assessment alongside with the
valued effects found in a CBA?
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Appendix 2 — Paper used during the interviews

This page with definition and categorisation was used during the interviews

Definition of social impacts:

“..social impacts of transport are defined as changes in transport sources [vehicles,
infrastructure and/or movement] that (might) positively or negatively influence the
preferences, well-being, behaviour or perception of individuals, groups, social categories
and society in general (in the future).” (Geurs et al. 2009 p. 71)

Categorisation of social impacts of transport by source

Theme Sub-themes Impact

Presence of infrastructure | Structurally Visual quality
Historical/culturalresources
Severance/social cohesion

Temporarily Noise nuisance
(Construction) Barriers and diversions
Uncertainty of construction
Forced relocation

Presence of park vehicles Visual quality
Use of space
Presence of transport Transport facilities | Availability and physical access
facilities, services and Level of service provided
activities Transportation choice/option
values

Cultural diversity

Land use Access to spatially distributed
services and activities
Traffic (movements of Safety Accidents
vehicles) Averting behaviour
Safety perceptions

Public safety (dangerous cargo)

Environment Noise levels, nuisance
Soil, air and water quality
Travel (movement of Intrinsic value, journey quality
people) Physical fitness
Security

(Adopted from: Geurs et al. 2009, p. 75)
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Appendix 3 —CD with interview recordings
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