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ABSTRACT

Rapid changes in the global climate and declining biodiversity pronounces the need for
adapting the transport system and transport infrastructure, which influence several
sustainability issues and cause direct environmental impact through their use of land, as well as
indirect impacts, for example, emissions of pollutants to air and water. The Swedish Transport
Administration (STA) is responsible for and conducts a large part of the transport planning in
Sweden and the STA endeavor to increase collaboration with other societal actors in transport
planning. In 2013, the Strategic Choice of Measure (SCM) process was introduced by the STA
to facilitate collaboration among multiple societal actors in the early stages of transport
planning. In the SCM process many of the choices are made that will affect the development
of the transport system as well as the future transport system's impact on the environment.
Integrating environmental aspects at an eatly planning stage, such as in the SCM process, can
help reduce and avoid the environmental impact of the transport system. Therefore, this
licentiate thesis aims to explore the consideration of environmental aspects in the SCM process
(Paper 1), and to analyze the SCM process from a systems perspective in order to illuminate
the consequences of system boundaries on how environmental aspects are considered and
what aspects are included or left out (Paper 2). In addition, proposals are being developed to
strengthen practice (Papers 1 and 2).

To achieve the aims of the thesis, interview studies, document studies and observational
studies have been performed. Also, a case study of two SCM processes was conducted. This
dissertation shows that there are several challenges associated with the consideration of
environmental aspects in SCM processes. For example, the increased element of collaboration
in the planning process implies that the coordination of the process will affect which
environmental aspects are considered and in what way. Furthermore, land-use and transport
planning are coordinated in the SCM process, which often leads to conflicting ideas about how
an area should be developed. By finding solutions to transport and land-use related problems
with synergetic effects, conflicts may be solved, and transport, land-use and environmental
needs may be met simultaneously. To identify this type of measure and packages of measures
in an SCM process, tools that enable the identification of links between transport, land-use and
environmental aspects can be used as support.






SUMMARY IN SWEDISH

Drastiska férindringar av det globala klimatet och minskande biodiversitet tydliggér behovet
av att stilla om till ett hallbart samhille. Transportsystemet dr kopplat till flera
hallbarhetsfragor och orsakar direkt miljdpaverkan genom anvindande av land f6r
transportinfrastruktur, savil som indirekt miljépaverkan genom exempelvis emissioner av
féroreningar till luft och vatten. For att minska och undvika transportsystemets paverkan pa
miljon dr det viktigt att redan i ett tidigt skede integrera miljéaspekter i transportplaneringen.
Trafikverket ansvarar f6r och bedriver en stor del av transportplaneringen i Sverige och
planeringspraktiken har fitt ett Skat inslag av samverkan mellan trafikverket och andra
samhillsaktérer i samband med inférandet av Atgirdsvalstudier (AVS) som en del av den
tidiga transportplaneringen. AVS processen foregir den fysiska planeringen av
transportinfrastruktur och syftar till att flera samhallsaktorer tillsammans ska hitta 16sningar till
transportrelaterade problem. T AVS:er gors manga av de val som kommer att paverka
utvecklingen av transportsystemet och processen avgor dirmed i hég utstrickning det framtida
transportsystemets belastning pa miljén. En lyckad integrering av miljéaspekter i AVS
processen kan bidra till att minska och undvika transportsystemets paverkan pa miljon. Darfér
syftar denna licentiatavhandling till att utforska hanteringen av miljéaspekter i AVS:er (Artikel
1), samt att analysera AVS processen fran ett systemperspektiv for att belysa konsekvenserna
av systemgrinser pd hanteringen av miljéaspekter (Artikel 2). Dessutom utvecklas forslag f6r
att stirka AVS-praktiken (Artikel 1 och 2).

De metoder som tillimpats i uppsatsen ir intervjustudier, dokumentstudier och observationer
av praktiken. Dessutom har en fallstudie av tvi AVS processer utforts. Denna avhandling visar
att det finns flera utmaningar kopplat till hantering av miljéaspekter i AVS. Bland annat har
koordineringen av processen en stor paverkan pé vilka miljéaspekter som hanteras i processen
och pi vilket sitt de hanteras. Vidare finns ocksa en utmaning kopplad till att planering av
markanvindning och transport koordineras i atgirdsvalstudier, vilket ofta innebdr att
arbetsgruppen miste hantera motstridiga idéer om det specifika omradets utveckling. En
nyckel till att komma Gverens om vad som ir l6sningen pa ett i en AVS adresserat
planeringsproblem ir att hitta dtgdrder och atgirdspaket med synergieffekter, dvs. som kan 16sa
olika typer av problem simultant. Fér att identifiera den hir typen av atgirder och dtgirdspaket
i en AVS kan verktyg tillimpas som méjliggér identifiering av linkar mellan transport,
markanvindning och miljéaspekter. Exempel pa ett sddant verktyg dr landskapsanalys. Arbetet
i AVS processen skapar ocksd en méjlighet for olika aktorer att utveckla gemensamma mal och
visioner for utvecklingen av ett omrade, vilket ocksa bidrar till att skapa forutsittningar for att
16sa grinséverskridande planeringsproblem.
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1. INTRODUCTION

Transport and transport infrastructure are linked to numerous sustainability issues, such as
climate change, biodiversity and ecological processes, resource and energy efficiency, and
economic development (Gudmundsson et al., 2016). Moreover, the transport infrastructure
affects landscapes: its construction affects the landscape directly by claiming land and indirectly
through emissions of pollutants into air and water and by contributing to traffic noise (Coffin,
2007). Also, the transport infrastructure induces changes in ecosystems at multiple scales, from
microclimatic dependent processes in the transport corridor to the population dynamics and
dispersal possibilities for different species (Fahrig and Rytwinski, 2009; Forman et al., 2003;
Jaeger et al., 2007). These are all issues that need to be addressed in planning of sustainable
transport systems.

Key decisions regarding transport infrastructure are often made on a strategic level before
infrastructure projects begin; therefore, the early planning stages in which these decisions are
made have a large impact on the development of the transport system. Integration of
environmental concerns in these stages can contribute to the implementation of infrastructure
projects that take environmental considerations into account and thereby contribute to the
sustainable development of the transport system. However, eatly planning stages are open and
complex (Rittel & Webber, 1973), which affects the strategies that can be used to strengthen
environmental concerns. It is important to frame the process in a way that meets the problems
that need to be solved. Often, problems in the early planning stages are not well defined
(Assmuth and Hildén, 2008), and one actor or several actors together define the problem(s) and
find solutions. In theoty, a loosely structured framework would allow participants in the planning
process to address not well defined problems (Gudmundsson et al., 2016) and at the same time
provide an opportunity to adapt the planning process to a particular context.

The link between transport infrastructure and the surrounding natural and urban areas determine
what knowledge and expertise that are needed in the early planning stages. The transport system
cannot be planned for in isolation from other types of planning, such as land-use planning. Many
of the environmental concerns are linked to land-use. For example can even small impacts on
individual sites, caused by urbanization or infrastructure projects, result in considerable impacts
on the availability of natural spaces in other parts of the region (Balfors et al., 2005). A lack of
integration can also result in inconsistencies in policies and generate policy conflicts (Broaddus,
2020), and thereby prohibit measures in the transport system that consider environmental
concerns. Shared policy goals, on the other hand, could even promote mutually reinforcing land-
use and transport measures and thus result in more sustainable transport planning (Banister,
2005; Brommelstroet and Bertolini, 2010).

The relationship between land-use and transport planning is complex (Tornberg and Odhage,
2021), which means that there is no single obvious solution to the problems that need to be
resolved in the interface between land-use and transport. The coordination of the different
practices requires planning processes that involve several actors from different planning
traditions, as well as the handling of multiple types of knowledge. This coordination presents
major challenges to the organization of such planning projects and it is ultimately the
practitioners in transport and land-use planning that set out to accomplish this task. Also, solving
the problems in this interface usually requires an adaptation to the specific circumstances in each
case, which requires flexibility in the formation of the process. Furthermore, the complexity is
particularly evident in urban areas since there is a strong interdependence between the
development of land-use density, diversity and design, and the transport systems (Cervero &
Kockelman, 1997; Bertolini & Dijst, 2003).

To assist in handling complexity in the transport planning practice, a systems perspective can be
applied. A systems perspective contributes to the understanding of relationships between
different aspects and the interrelation between aspects within a system, which can be used to



describe the dependence between the transport system and other social, economic, and
environmental systems (Gudmundsson et al., 2016). To understand the interconnection between
different systems, different tools can be used (Assmuth and Hildén, 2008; Gudmundsson et al.,
2016). Examples of such tools are cost benefit analysis and multi criteria analysis. Tools like these
can contribute to the identification and assessment of problems and solutions. They can also be
particularly useful in planning projects to highlight environmental issues as well as increase the
level of understanding among participants of concerns that they are unfamiliar with, such as
environmental concerns. However, for tools to be of use in early planning stages, they must be
adjusted to such stages. The eatly planning stages are characterized by a wide range of options
that remain open for discussion, and a broad spectrum of potential participants may be involved.
Also, there is an unstructured and diverging need for knowledge regarding issues at stake, which
complicates the role of tools (Brommelstroet, 2010).

Furthermore, planning is often carried out as projects to enable action (Verweij et al., 2014).
Planning projects create system boundaries as a consequence of decisions regarding what is
included and excluded in terms of participants and scope. The boundaries affect how problems
are understood, how the relevance of certain interests and consequences of measures are
perceived, and which point of view may be articulated (Healey, 2007). Consequently, project
boundaries would also affect how environmental aspects are addressed and subsequently what
measures that will be implemented.

In Sweden, the Strategic Choice of Measures (SCM) approach is a method for conducting
transport planning projects in the early stage of transport planning (STA, 2014a). It is a response
by STA to meet the need to integrate early transport planning into a local land-use planning
context. The SCM process has been defined by the STA as a state-led transport planning practice
with a focus on dialogue and collaboration between multiple actors, including municipalities and
regional traffic authorities. Each SCM project deals with a particular transport problem related
to the interface between land-use and transport planning. The SCM process addresses, potential
measures strategically before a plan is developed. To promote a sustainable development of the
transport system, the intention is that environmental considerations should be patt of these
strategic choices. However, still little is known about how environmental aspects are considered
in the SCM process when applied in practice.



2. RESEARCH AIMS AND OBIJECTIVES

This thesis aims to contribute to knowledge on how environmental aspects are and can be
integrated into early-stage planning of transport infrastructure projects. This is done by means
of case studies analyzing how the early planning stage process, “Strategic Choice of Measures,
SCM” has been applied in practice. The thesis is based on two papers that contribute to achieving
this aim. Paper 1 focuses on how environmental aspects are considered in SCMs and Paper 2
analyses the application of two SCMs from a systems perspective and the consequences of
system boundaries on these aspects. Three objectives have been established to achieve the aims
of this thesis:
1. Examine the consideration of environmental aspects in the SCM process
2. Analyze and discuss process-related possibilities and challenges when considering
environmental aspects in the SCM process
3. Discuss the SCM approach’s potential to facilitate consideration of environmental
aspects in early planning stages of transport infrastructure projects



3. BACKGROUND

3.1Transport planning in Sweden

In Sweden, the construction of state-owned transport infrastructure is carried out by The
Swedish Transport Administration (ST'A). The construction is preceded by strategic, financial,
and physical planning. It is a political process as the STA has to fulfil an assignment from the
Swedish government. The construction should also have a clear and strong connection to other
types of planning, such as land-use planning, as well as to environmental legislation. As part of
this, the planning of transport infrastructure must be anchored in regional and municipal
planning in general, and it should also weigh private and public interests and ensure the efficient
and legally secure implementation of the plans (Witzell, 2017)

In 2013, the Swedish transport planning system for state-owned transport infrastructure was
changed (Government bill 2011/12:118). The institutional reforms included a reformulation of
national transport policy goals (Government bill 2008/09:93) and a reorganization of the
transport sector (Government bill 2009/10:59). One overall reason for the change was to
streamline the planning process and improve the coordination of national transport planning
with regional and municipal planning. One part of this was to abandon a three-phase physical
planning process consisting of a pre-study, a site selection investigation, and a final physical plan.
Instead, the physical planning process consists of one coherent planning process, which should
be preceded by a preparatory study, a so-called Strategic Choice of Measures (SCM) process.
The introduction of the SCM was intended to better facilitate the implementation of the so-
called four-step principle, which is a stepwise analysis for finding alternative measures to a
transport-related problem (Government bill 2011/12:118). The four steps aims at (I; “Rethink”
and ii; “Optimize”) promoting measures that influence the need and demand for transport and
choice of transport mode, (iii; “Rebuild”) using existing infrastructure more efficiently before
reconstruction and (iv; “Build new”) implementing infrastructure (STA, 2014a). The idea is that
the implementation of the four-step principle should provide more open-ended analyses of how
the needs for different transport modes can be fulfilled, both in terms of the actors involved and
measures implemented. If this analysis concludes that a physical measure is necessary to solve a
particular problem, only then should a physical planning process start.



Strategic Choice of Measures (SCM) approach

The SCM guidelines outline how the SCM process should be conducted (STA, 2014a). The
process is structured into four procedural phases (Figure 1). (i) In the initial phase, a planning
process is organized based on initial assumptions and assessments of problems and solutions
related to the transport system, as defined by the STA. Additionally, resources are determined, a
process coordinator is appointed by the initiating organization (often STA), competencies and
co-actors are engaged by the process coordinator, and the purpose of the study is defined in
dialogue with all engaged actors. The role of the process coordinator is intended to be neutral,
i.e. not to being biased towards any particular interest. The process coordinator’s assignment is
to coordinate the process activities, i.e. the gathering and analysis of knowledge, as well as
dialogues between actors. (ii) The second phase is about understanding the context, and a
workshop is organized to gather information from multiple perspectives to broaden the scope
of the SCM. After the process of broadening the scope it is narrowed down. Also, SCM
objectives are determined and indicators to consider in the process are identified. (iii) In the third
phase, multiple workshops are usually held involving actors and stakeholders with relevant
knowledge and responsibilities to generate alternative measures for the particular SCM. The most
appropriate and efficient measures are investigated more in-depth and compared with each
other, with the assistance of the four-step principle (see above). (iv) In the final phase,
recommendations about the most effective measures are made. These recommendations are
based on an overall impact assessment, and every measure is appointed a responsible
organization. The final measures proposed by the SCM process does not formally commit
organizations to apply them; decision-makers of each organization will handle this after the SCM
process is finalized.

Identified needs and measures on a system level (functions in the
transport system, overall policy goals, demand-driven needs)

l

Strategic Choice of Measures (SCM) for specific parts in the transport system

Understand the

Initiate S tUation

The four procedural steps in the SCM process

!

Measures to be implemented by various actors (STA,
regional traffic authorities, municipalities and other stakeholders)

Figure 1: The four procedural phases for assessment, as defined in the SCM guidelines (STA, 2014a; Tornberg and
Odhage, 2018).



3.2Transport planning and land-use planning in Sweden

A large proportion of political and administrative power in Sweden is delegated from the State
to the local level, that is, to the 290 municipalities in Sweden (Hedstrém and Lundstrém, 2013).
Land-use planning in Sweden is carried out by the municipalities through the various planning
instruments provided by the Planning and Building Act (PBA) (Hogstrém et al., 2018). This
means that the municipalities decide if, where, and how land and water resources should be
developed within the particular municipality. This power is commonly known as the municipal
planning monopoly. The PBA regulates the basic demands of planning and building. However,
it is quite flexible when it comes to the content of provided plans and the methods for carrying
out the planning process, due to the need to accommodate adjustments to specific conditions
and needs.

The PBA provides municipalities with a hierarchy of different planning instruments through
which they can steer the development and the preservation of the built and physical
environment. The comprehensive plan is intended to guide the development in the entire
geographical area of the municipality, and is not legally binding. The detailed development plan
regulates development projects in the municipality and is legally binding. Other instruments are
area regulations and building permits, which are also legally binding (Hedstrém and Lundstrém,
2013)

In the Transport Administration Inquiry (The Transport Infrastructure Committee, 2010)
concerning more efficient planning of roads and railroads, it is stated that the STA should
increase its collaboration with municipalities, in terms of that the ST'A and municipalities should
coordinate transport and land-use planning, as well as the implementation of measures. The
different actors should acquire a collective understanding of existing goals, project objectives,
and regulations. The new coherent physical transport planning process established by the STA
is intended to improve the flexibility of the planning processes and thereby also the interplay
between the STA and the municipalities.

The preparatory study (i.e. the SCM process), which is done before the physical planning process,
is important in terms of coordinating transport and land-use planning, and the implementation
of measures, by gathering the different actors to collaboratively solve planning issues. In this
process, the different actors can acquire a collective understanding of goals and the need for
particular transport-related and land-use-related measures.

3.3 Consideration of environmental aspects in transport planning in Sweden

In transport planning, it is important to understand how the transport system and its associated
activities relate and interact with the natural environment. The transport system affects both the
biotic and abiotic components of landscapes by changing the dynamics of the populations of
plants and animals (Coffin, 2007; Karlson et al., 2016), altering the flow of materials in the
landscape and atmosphere, introducing exotic elements, and changing levels of available
resources, such as water, light, and nutrients. The mutual influence of the environment and the
transport infrastructure is dependent on parameters such as the slope of the ground relative to
the infrastructure, winds, and surrounding land-use (Forman and Alexander, 1998).

The interaction between the transport system and the natural environment appears on different
scales and levels (Cash et al., 2006). Direct ecological effects on adjacent aquatic and terrestrial
systems, such as noise pollution, can be considered as a local problem. As network structures,
the transport system also has more far-reaching effects on the landscape (Riitters and Wickham,
2003), which implies that it induces problems at a regional and national level as well. Some of
these effects include loss of habitat through land cover change (Karlson and Mértberg, 2015),
and may also reduce habitat quality through fragmentation and the loss of connectivity (Carr et
al,, 2002) and can interfere with watersheds (Jones et al., 2000). Consequently, the transportation
networks affect the natural environment at multiple levels and scales.



In 2013 the STA’s way of using the environmental assessment (EA) for site selection
investigations and plans was replaced by one coherent EA process for the physical planning of
transport infrastructure (Witzell, 2017). However, no formal environmental assessment as part
of the preparatory studies, such as SCMs, was introduced. There has been criticism of the lack
of formal environmental assessments in the SCM process, since those provide important input
when making strategic choices (Witzell, 2017). This procedure implies that decisions (that affect
people’s health and the environment) still are made without any requirements for investigations
and documentations that follow the environmental assessment process (Balfors and
Gunnarsson—(jstling, 2021).

As support for consideration of environmental aspects in preparatory studies, the planners (and
other participants) use the three environmental focus areas defined by the STA: Climate, Health,
and Landscape (STA, 2018). They are derived from the 16 Swedish environmental objectives.
Climate encompasses climate and energy aspects, such as emissions of GHG. Health is about
people's well-being, which is affected by, for example, air and noise pollution, opportunities for
physical activity, and to some extent, water quantity and quality and contaminated soils.
Landscape includes nature and cultural values and outdoor life, as well as water, landscape, and
design aspects. According to the STA, among the Swedish environmental objectives the
transport infrastructure has the greatest impact on these focus areas, and the early-stage transport
planning activities, such as the SCM, should address these areas (STA, 2014a).

The SCM guidelines (ST'A, 2014a) is considered to be a part of the strategic level of planning in
Sweden, and should serve as input for the formal plans and assist in linking goals and principal
solutions. It should also reveal what issues that are likely to become important to plans and
planning on a project level. Environmental concerns can be addressed in the first and the second
phases of the SCM process (Figure 1) as part of identifying and understanding the problems.
They can also be addressed in the third and fourth phases (Figure 1) as part of the assessment
of measures, i.e. 2 measure should be assessed based on whether it contributes to the fulfilment
of the national transport policy goals and the project-specific objectives. This includes concerns
regarding the ability of the transport system to minimize the negative impact on, and the ability
to promote the positive development of, the three focus areas (i.e. climate, landscape, and
health).



4. RESEARCH CONTEXT

4.1Systems perspective

To achieve sustainable development, holistic and integrative approaches to planning are required
to capture the broad array of environmental, social, and economic development issues that need
to be considered (Gudmundsson et al., 2016). To use these holistic and integrative approaches,
the relationships among many different systems must be understood, systems that can be both
social and ecological systems, such as geomorphological, environmental-ecological, and socio-
economic systems. This implies a need to integrate knowledge of different character in the
planning process, such as material and immaterial aspects, as well as social and ecological
phenomenon.

Gudmundsson et al. (2016) reviewed different transport system representations applied in
planning processes. For example, Geels (2005) did not make a clear distinction between the
physical and social elements of the transport system. Instead the system was represented by a
series of interconnected functional elements of the transport system, i.e. policies and regulations,
infrastructure, and socio-cultural norms. Another approach was to divide the transport system
into interacting “subsystems that can be defined by infrastructure type, transportation mode, or
by the subsystem’s purpose” (Gudmundsson et al., 2016, p.63). A third approach was to describe
the transport system as an open system that interacts with its environment. The environment
“can be defined in terms of people, physical components, the economy, and the natural
environment” (Gudmundsson et al., 2016, p.60). Gudmundsson et al. (2016, p.63) stressed that
“it is important to see the transport system not just as a system of physical components and
operational plans but as part of a much broader social and envitronmental system”. This is
because the environments (social and natural) shape the transport system as well as form the
preconditions of its existence.

The social-ecological system concept (Berkes et al., 2003) combines the concepts of ecosystems
and social systems. Ecosystem is a term used in ecology to describe an assemblage of organisms
interacting with the physical environment within a defined area (Pickett et al., 2004). The
interconnection between organisms in nature contributes to the persistence and functioning of
an ecosystem (Martin et al., 2016). Ecosystem services, defined as benefits to humans provided
by the natural environment and from healthy ecosystems (e.g. Fisher et al., 2009), is a commonly
used term to evaluate effects of disturbances of natural systems. In contrast, the term social
includes social, cultural, and economic systems (Berkes et al., 2003), and transport planning refers
to benefits provided by human being. These systems influence the environment and ecosystems.
For example, changes to land-use due to transport infrastructure affect parts of the social-
ecological system and system properties, processes, and components that ecosystem service
provision relies upon. Examples of biophysical factors driving land-use change (Jaeger et al.,
2007) are the introduction of barriers and disturbance regimes (Fahrig and Rytwinski, 2009), and
altering hydrological processes with subsequent changes to erosion and sedimentation (Forman
et al,, 2003). Also, in urban areas, there is a strong interdependence between the development of
land-use density, diversity and design, and the transport system (Bertolini and Dijst, 2003;
Cervero and Kockelman, 1997). Thus, a systems perspective that seeks to illuminate relations of
social and natural dimensions in transport planning need to consider ongoing and predicted
changes of land-use.

The knowledge required in transport planning may range from diverse expetienced-based views
to highly technical expert-based assessments. Knowledge may be either implicit or explicit
(Healey, 2007). Experienced-based views are often based on people’s knowledge of daily
practices, whereas expert-based knowledge is often systematically produced through technical
analysis and expressed through quantitative results (Healey, 2007). Also, models and methods
underpinning more transparent predictions are often needed to form required knowledge (Rydin,



2007). Required knowledge in a planning context is often highly complex and no single method
can be used to address all aspects required in a specific planning context (Krizek et al., 2009).
For example, knowledge about landscape is important in any kind of planning that affect the use
of land, since landscape knowledge may provide a holistic understanding of the specific context.
However, the formation of such holistic knowledge requires the inclusion of multiple sources of
knowledge, a process that involves “delimitation and categorization of fields of knowledge”
(Lofgren, 2020, p.7) and a prioritization among methods for analyzing and desctibing the
situation. Consequently, the choice of methods will determine what types of knowledge are
presented as the basis for planning decisions (Lofgren, 2020). An understanding of the types of
knowledge available, determine which types that should be applied in the planning decisions.

4.2 Systems boundaries as project boundaries — handling complexity in planning

From a systems perspective, the planning projects entail certain decisions regarding what
elements, relationships, and operations that should be included in, or excluded from, the
planning project (Verweij et al., 2014), which interact with system boundaries selected. Verwij
et al. (2014) discuss different types of boundaries: participation, territorial, functional and
structural boundaries, respectively. Participation boundaries of a project concern which actors
are included in the planning process and in what way they are involved (Ashmos et al., 2000).
Territorial boundaries concern demarcations regarding the geographical area in focus (Verweij
et al., 2014). Functional boundaries concern the substantive scope that is the focus of the project.
In case of transport projects main focus usually is infrastructure but also affected non-focused
functions like housing and nature need to be consider as a boundary as well. Structural
boundaries concern demarcations with regard to tasks and responsibilities (Ashmos et al., 2000),
for example, whether there is a strict and clear division of tasks and responsibilities between
actors or whether the project is aimed at sharing responsibilities and tasks. Transport planning
projects are based on these four boundary decisions about who is part of the planning process
and how it will be realized. Also, these four boundary decisions are interrelated. Furthermore,
drawing boundaries like this implies that issues to consider in the planning are selected. For
example, excluding a certain actor may make it more difficult to implement a certain part of the
project.



4.3Frameworks for demarcation and categorization of knowledge and
information

Planning practice requires manageable demarcation and categorization of knowledge and
information. “Frameworks” are understood as a mean to organize information according to an
overall purpose or practice (Gudmundsson et al., 2016), and regarded keys to inform about
actions leading to the development of sustainable outcomes.

Frameworks come in different shapes and forms that serve various needs. Assmuth and Hilden
(2008, p.73) offer a useful distinction between “loosely structured or generic frameworks” versus
“clearly structured or contextual frameworks with specific procedures”. The former may be used
in situations whete problems ate not well defined. In these cases, a loosely structured framework
can help define basic concepts and map out existing information. In a clearly structured
framework, knowledge has matured, and sufficient data are systematically produced to manage
a particular issue. In the early transport planning stages, a wide range of options are still open
for discussion; a broad spectrum of potential participants may be involved, and there is an
unstructured and diverging need for knowledge (Brémmelstroet, 2010). In those case, loosely
structured frameworks may be applied to structure the planning process, such as the SCM.
Furthermore, frameworks and tools are also used to assist in understanding the interconnection
between different systems and across boundaries in planning (Assmuth and Hildén, 2008;
Gudmundsson et al., 2016). Consequently, clearly structured frameworks may also be applicable
in early stages of transport planning, when analyzing and assessing such interconnections, for
example in SCM processes.

4.4Planning theory

Rational or instrumental elements in planning are characterized by efficiency, and activities that
strive to fulfil certain objectives (Alexander, 2000). The aim of planning activities and the
planners' role can be defined in many different ways. One is to identify the best possible solution
to problems based on the resources available (Fischler, 2012), and usually developed in the
political sphere. The planners, in their role as experts, identify measures and seek knowledge, for
example, through traffic forecasts and socio-economic evaluations. Knowledge in this context
is usually perceived as being objective, and there is a continuous effort to reduce uncertainties in
calculations and improve models descriptions of reality (Willson, 2001). The optimization
approach to rational planning is restrained by, for example, information and the ability of
humans to manage and analyze complex relations. Consequently, the planning process results in
solutions that are ‘good enough’ rather than ‘optimal’ (Simon, 2000).

In order to reach consensus on problems and objectives, collaborative planning sees planning as
a communicative activity for reaching goals and interpreting problems rather than a structured
analysis of a means to achieve objectives (Healey, 1997; Innes, 1995). In a collaborative planning
context, knowledge is perceived as something that all involved actors have agreed upon as valid
and relevant knowledge, being a result of activities focused on dialogue and collaboration to
achieve consensus (Healey, 1997). The core is the exchange of knowledge and perspectives to
gain mutual deeper understanding, as well as consensus based on dialogue (Innes, 1995).
Collaborative planning includes, for example, local related knowledge and is therefore assumed
to better adapt to changing planning contexts compared with rational planning, which
emphasizes technical knowledge.

Collaborative planning has been criticized for not considering power asymmetries among actors
(Flyvbjerg, 1998). The interdependence between actors affects the power relation between them
and will thereby affect the ‘mutual and deepened understanding’ of the problem and objectives
of the process; likely in the favor of the powerful actors (Innes and Booher, 2016). Strong actors
are likely to have a balanced relation, where the collaborative elements might function well. It s,
however, rarely the case that actors involved in a planning process are equally strong. Thetefore,

10



to reduce power asymmetries among actors the importance of their commitment have been
emphasized (Healey, 2007), since dialogue-based planning will be perceived as a waste of time
unless it leads to action for the actors concerned (Rader Olsson, 2009). In this way, strategic
planning aims at promoting actions (Fredriksson, 2015), in addition to that it also mix knowledge
forms and thereby legitimize the process (Vigar, 2017). Strategic planning is, like rational
planning, instrumental since it aims to achieve something, which could legitimize individual
interests, especially in situations characterized by conflict (Flyvbjerg, 1998). Unlike rational
planning, strategic planning emphasizes the integration of choice of means, prioritizing
objectives and goals and assessing the situation in which decisions are to be taken (Alexander,
2000). One major advantage of strategic planning is its ability to account for the reactions and
opinions of the actors involved.

The collaborative elements that characterize the SCM imply that STA (the initiator of most SCM
processes) cannot command other actors to take patt in the process. Consequently, the SCM
becomes highly reliant on what the actors want to do, what they are formally required to do, or
what they feel obliged to do. The outcome of collaborative planning processes with multiple
actors, all with different interests in the planning relies on solidarity, trust, reputational concern,
and respect for mutual obligations (Sager and Ravlum, 2004). The tension between the logic of
openness and the logic of conducting planning in project form when it comes to SCM is
discussed in Ek Ostberg and Qvist (2020). They suggest that projects need clear framing and
delimitation, which more or less counteracts the idea of SCM as being an open and unconditional
planning process.
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5. METHODS

The research of this thesis is based on a qualitative research approach using a combination of
different qualitative methods (Table 1). A qualitative research approach is often applied by
research that seck to holistically describe a studied phenomenon, situation or system (Bryman,
2016). This can be favorable in situations where it is considered especially difficult to achieve
information that are independent of the obsetver’s subjective interpretation and/or self-interest
of the studied phenomenon. Such is the case in this study, where observations, individual
interviews, and focus group interviews were used to gather data.

In Paper 1, a literature study, an interview study, and a focus group interview were used to answer
the research objectives. In Paper 2, a case study approach was used, and to gather information
on the cases observations, informal interviews and a document study were conducted.
Concerning details on how the methods were applied, it is referred to the separate papers. Below
is given an overview.

Table 1. Methods used in this thesis.
Method Paper 1 Paper 2

Literature study

Document study

Case study approach

Semi-structured interviews

Focus group interviews

Obsetvations

Informal interviews

5.1 Literature study

Literature studies were used to gain knowledge of the research topic, of important concepts and
theories in the field, and to frame the research (cf. Bryman, 2016). The studies provided a
background to paper 1, paper 2, and this cover essay. Initially, scientific literature was reviewed
to achieve an overview of contemporary practice related to the early planning of transport
infrastructure projects. The process of collecting literature was conducted by searches for
relevant articles in databases, such as Google Scholar, Web of Science, and Science Direct. This
was followed up by an iterative review process (Lavallée et al., 2014) to facilitate an explorative
approach. Furthermore, non-peer reviewed literature, such as internal policy documents,
manuals, and reports from the STA, were reviewed with specifications of how environmental
aspects have been considered in early-stage planning of transport infrastructure projects in
Sweden until now. In Paper 1 literature on planning theory, transport planning practice, and
environmental aspects in Swedish planning practice was reviewed, whereas Paper 2 focused
literature on systems perspective in planning and planning projects, frameworks, and tools
applied in planning projects.

5.2 Document study

A document study was used as a complement to the other methods (Table 1; cf. Bryman, 2016).
Compared to oral sources, documents are stable over time, which made it possible to review
them afterward. They gave the researcher details of events as well as enabled the researcher to
get an overview of broader contexts (cf. Yin, 2014). However, the documents were a
simplification of meanings associated with, for example, discussions, events, and interests.
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The document study was an important part of gathering empirical material. It also included a
compilation of the background, context, and process description for the two cases in Paper 2.
Different types of documents were used for different purposes (cf. Yin, 2014). The case
descriptions relied on documents with information about events, contexts, and situations that
were relevant to the research objectives. In addition to their role as descriptive sources, the
documents revealed topics worthy of further investigation (Yin, 2014) and identified sources and
reports to check for further information.

5.3 Case study

The case study approach was useful when studying the contemporaty phenomenon of the SCM
process within its real-life context (cf. Yin, 2014), and the case study facilitated the understanding
of patterns and relationships in the complexity that characterized each case (Stake, 1995).

Yin (2014) and Stake (1995) provide two different ideas about how to conduct a case study.
Whereas the Yin method places considerable emphasis on the preparation of a detailed design
at the outset of the research and only minor changes later on, the Stake method encourages
flexibility and maintaining a progressive process throughout, assuming that the course of the
study cannot be mapped in advance. In this thesis, the two approaches has been combined,
supported by the discussion in Yazan (2015). Tools and guidance on how to gather and analyze
material were provided beforehand to guide the research process, but as the process continued
a flexibility in the method was allowed.

The study of the two cases (A and B) conducted in Paper 2 provided information on how SCM
processes have considered environmental aspects when applied in practice. The SCM processes
were, typically for those conducted in the Stockholm region (i.e. in an urban and suburban area),
comprehensive and involved many actors, and addressed many different problems. The two
cases were chosen because they represent different approaches to SCM chatactetized by local
and regional perspectives respectively. In both cases the SCM process diverged from the SCM
guidelines of the ideal case. Reasons for that might be that each case considered quite detailed
phenomenon and lasted for approximately two years.

5.4 Semi-structured interviews

In this thesis, interviews were conducted in order to obtain, through conversations, descriptions
of the interviewee’s professional life that were analyzed to interpret the meaning of the described
phenomenon (cf. Brinkmann, 2015). Semi-structured interviews were conducted to allow the
interview object to develop the answers to the interview questions by adding perspectives and
topics that they believed are important (cf. Bryman, 2016).

The interviews focused on interviewing key practitioners with experience of contemporary early-
stage transport planning practice. Nevertheless, the validity of the interviews content reflected
the interests that the interviewee represented in their professional role (e.g. official at a
municipality or STA). Before the interviews, an interview guide was prepared with themes and
suggested questions. However, during the interview, the interviewer could depart from the guide
and change the sequence and nature of the questions. The interviewer also attempted to clarify
and follow up on interesting answers (Gill et al., 2008). In Paper 1, semi-structured intetrviews
were conducted to gain in-depth information and understanding of the SCM process procedure.
An iterative interview process was conducted in which follow-up questions were allowed. Some
of the interviewees were contacted again after the intetrview to clarify statements. The analysis
was further structured with themes, which were identified based on the content of the
transcriptions.
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5.5Focus group interview

A focus group interview was conducted in Paper 1 and aimed at learning from STA officials
understanding of the SCM process and how they responded to each other’s perspectives. The
participants in the interview had different perspectives on the SCM since they had different
positions at the STA. Seven officials participated and the researcher was the facilitator of the
focus group (Cameron, 2010). The focus group interviews explored specific topics and identified
qualitative similarities and differences among participants. The interactive aspect of focus group
interviews provided an opportunity for people to explore different points of view and to
formulate and reconsider their ideas and understandings. The synergistic effect of the interaction
among participants within the group generated valuable information that, what I believe, would
not have been possible to extract with other research methods.

5.6 Observations and informal interviews

In Paper 2, observations have been used as a method to gather material related to the two case
studies A and B. The purpose of the observations was to gain an insight into the cases by
observing the actual interaction between actors. This was made possible as the researcher
attended SCM meetings and workshops as a ‘direct observer’, i.e. as a ‘fly on the wall’ being
present in the meeting room but not participating in the interactive activities. In this way, the
interaction between people and how people responded to statements in face-to-face situations
were observed. The observer listened to the discussions and took notes, without recording. The
meetings continued without the observer taking part in the discussions. The observations were
conducted for a period of approximately two years (from January 2018 through January 2020).
Furthermore, the observer had informal interviews with the participants, which made it possible
to further clarify questions that arose during meetings and workshops.

5.7 Analysis

Qualitative data are typically a large corpus of unstructured textual material that is not amenable
to a straightforward analysis. Unlike quantitative data analysis, there are no clear-cut rules about
how qualitative data analysis should be carried out (Bryman, 2016).

The information gathered through different methods (Table 1) in this thesis was analyzed in
different stages of the research process. The approach used for analysis was ‘thematic analysis’,
which is one of the most common approaches used to analyze ‘qualitative data’. The data were,
as typically for qualitative data, a large corpus of unstructured textual material that was not
amenable to a straightforward analysis. Hence, there were no clear-cut rules about how analysis
should be carried out, so, following the approach discussed in Bryman (2016), a framework with
themes and subthemes was developed and applied to the material. The themes were initially
derived from the literature study (see ablove). However, as the research process proceeded, more
themes were identified as relevant for the study and were added to the framework. Three ways
to search for themes in the material were selected from Ryan and Bernard (2003): the repetition
of topics in the material (1), similarities and differences in how interviewees discussed a topic
(2), and theoretical concepts used as springboards for identifying themes (3).
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5.8 Reliability and Validity of the research

The quality of the research projects was assessed in terms of two criteria; reliability of the
research process and validity of the results (Bryman, 2016). Reliability concerns the repeatability
of the studies. To achieve repeatability of the studies, complete records of data have been kept
when possible for all phases of the research process, including the selection of interviewees,
interview guides, interview transcripts, observation notes, collected documents, and data
analysis. In Paper 1 also the professional positions of the interviewees were documented, which
would make it possible to compare the results of other studies conducted in a similar context.
Concerning the case studies A and B of Paper 2, the approach to the data analysis was described
as clearly and transparently as possible. In general, however, the major challenge to increasing
the repeatability of the research projects of this thesis, was the dynamic nature of the transport
planning processes. There were frequent changes to the way these processes were conducted, as
practitioners learned from good and bad experiences during the processes. Also, employees at
STA and other organizations changed their professional positions during the projects.

The validity concept, divided into internal and external validity, respectively (Yin, 2014), was
used to evaluate whether the method investigated what it intended to investigate. Internal validity
was evaluated in terms of the credibility of the study, and concerned how consistent the findings
were with reality (Merriam, 1998). Techniques used to increase the credibility were respondent
validation and triangulation, respectively (Bryman, 2016). Triangulation was applied in Paper 1
by using several methods and sources of information collected from literature, documents, and
interviews. Respondent validation was applied in both Papers 1 and 2, when possible, through
follow-up interviews and informal interviews. Also the technique of studying multiple cases
(Stake, 1995) was used to improve the trustworthiness and thus the credibility of the results. This
was done in Paper 2, however, only two cases were studied because there were only a few
comprehensive SCM processes conducted in the Stockholm region at the same time, which made
the sample small. On the other hand, by only studying two cases, it became possible to study
each case more in-depth, which increased the credibility of the study.

External validity is generally evaluated in terms of transferability, which concerns potential
application of the findings to another context. On this matter I can here only speculate. The
conditions for early-stage transport planning differ between countries as well as within Sweden.
Nevertheless, to underpin the transferability of the study, international scientific literature has
been used to frame the research, and when possible, the findings have been compared to
practices in other countries. This study may then provide learning examples for other contexts,
especially in urban areas.
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6. RESULTS

6.1 Practitioners’ perspectives of SCM and comparison with the SCM guidelines
(Paper 1)

The overall aim of Paper 1 was to explore the consideration of environmental aspects in the
early stages of the Swedish transport planning process, the Strategic Choice of Measures (SCM).
This should then provide a better understanding of the challenges and opportunities of
incorporating environmental aspects into contemporary SCM practice.

The practitioners’ perspective on SCM and environmental aspects

The introduction of the SCM has altered the prerequisites for the consideration of environmental
aspects in the early planning stages of Swedish transport infrastructure projects. In the previous
planning system, before the introduction of the SCM, the STA had a sectoral responsibility,
which implied that the STA was accountable for the environmental problems the transport
system generated. To handle this responsibility, the STA had a three-stage approach, and
environmental aspects were considered in each step according to established routines. In the
new planning system, the SCM guidelines aim to guide the early planning stages of transport
infrastructure projects, including consideration of environmental aspects. However, the
guidelines do not contain detailed information about what environmental aspects should be
considered; the guidelines instead refer to information about environmental aspects in the STA’s
guiding documents concerning the impact assessment of measures. Regarding the sustainability
aspects in SCM, the guidelines refer to the information provided by the Sustainability: National
Road Administrations (SUNRA) project, which is a sustainability rating system framework for
national road administrations. In addition to this, no new routines have yet been established for
planners to follow regarding the consideration of environmental aspects in the SCM. The
interviewees perceived that the SCM failed to ensure the inclusion of perspectives that were not
the explicit focus of the planning process, such as environmental aspects.

According to the interviewees, the introduction of the SCM has increased coordination between
actors in the early planning stages of transport infrastructure projects. However, the
opportunities to solve complex problems were limited, especially in urban areas where existing
infrastructure, adjacent planning, and construction projects narrowed the scope of the SCM.
There were different opinions about the ability to propose measures in the SCM process. While
some interviewees thought that the SCM had the potential to address complex planning contexts
by bringing actors together to collaboratively find solutions to integrated transport problems,
others thought that there was an unbalanced mandate between the actors in terms of the ability
to propose measures. Nevertheless, all interviewees considered the SCM to have an important
role in managing the complexity of the planning context and ensuring that the linkages between
the local and regional aspects of transport and land-use planning are taken into account.

Furthermore, the interviewees expressed critique towards the legitimacy of the SCM process.
This was because they sometimes petceived a lack of direction in the process and that the
expected outcome was uncertain. This limited the commitment among the actors participating
in the SCM process. The interviewees also expressed critique towards the workshops used in the
process, in terms of that planners requested too many issues to be addressed. It was also
expressed by the interviewees that the planners should not expect the identification of problems
and their consequences, as well as the establishment of associated measures, to be covered on
workshops. These issues should be addressed in other parts of the process too.

Regarding the coordination of the working group, the interviewees argued that the SCM process
should be flexible in terms of what perspectives and competencies may be included in the
working group and the SCM process in general. Even if representatives with different
perspectives were included, it was considered challenging to merge different perceptions of the
planning context and to agree on which problems to address or measures to implement. To meet
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this challenge, the interviewees highlighted the importance of creative dialogue in the SCM to
demonstrate the collective benefits associated with proposed measures. Also, the interviewees
discussed difficulties as concern agtreeing on responsibilities to apply the measutes to mitigate
environmental impacts. This was particularly the case when addressing the environmental
impacts from already existing infrastructure, i.e. cumulative impacts. One example presented by
the interviewees was environmental impacts associated with heavily trafficked roads, where
environmental impacts have changed in magnitude and significance over time.

The interviewees expressed that there was widespread awareness of, and interest in, issues
relating to public health, noise, and toxic materials among municipalities involved in the SCM,
which helped put these issues higher up on the agenda. Nevertheless, they addressed challenges
related to numerous of these environmental aspects. First, aspects related to the landscape were
considered abstract, and actors were considered to be less engaged in these aspects. In addition,
landscape aspects often fall on the outskirts of the scope of the SCM. For example, the issue of
conserving green spaces often lies on the border between two adjacent projects, for example,
SCM, and there is then a risk that the issue will be neglected in the projects. Second, regarding
climate and air quality, the interviewees reported that it was difficult to find applicable mitigation
measures for air pollution and greenhouse gas (GHG) emissions within the boundaries of an
SCM and the administrative boundaries of the municipalities. Air pollution was considered the
most difficult issue to solve, even though the source was known. Third, although water aspects
were considered fairly easy to identify, they were reported to interfere with planning on several
spatial levels, including the landscape level, which made it difficult to take a holistic approach
regarding those aspects, within the SCM. Also, the requirements for purification and detention
of stormwater are high, and extensive investigations are sometimes needed along with advanced,
surface-intensive solutions. This often resulted in conflicting interests between actors regarding
the prioritization of investments and land-use, for example, detention dams, road infrastructure,
and housing in urban areas.

Furthermore, according to the interviewees the conditions for addressing environmental aspects
changed throughout the planning process, i.e. from the SCM stage to subsequent planning and
implementation stages. Extensive specifications from previous planning stages reduced
flexibility in later stages; for example, contradictory environmental values sometimes made it
impossible to combine noise barriers with desirable landscape features. The interviewees gave
examples of this by describing how agreements made in the SCM on which measures should be
prioritized did not always align with opinions in later stages, but they also added that the
knowledge and guidelines produced in the SCM facilitated dialogue in the later stages.

The main results of the semi-structured interviews and the focus group interviews are
summarized in Table 2 below.
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Table 2. Highlights from the results of the semi-structured interviews and the focus group interview in Paper 1.

The SCM process...
e ...increased coordination between actors in the early planning stages.
e ...provided potential for collaboratively find solutions to integrated transport

problems in complex planning contexts.
e ...plays arole in preserving and creating links between local and regional land-use and
transport planning.

e ...should be flexible concerning what perspectives and competencies that need to be
included.

e ...need to strengthen its consideration of environmental aspects.

e ...had difficulties providing agreements on responsibilities concerning measures to

mitigate the environmental impacts.

e ...focused on environmental aspects related to direct impacts on human well-being,
such as noise, while aspects related to landscape received less attention.

e ...provided a risk that the environmental aspects on the border between two adjacent
projects were neglected.

e .. .had difficulties finding applicable mitigation measures for air pollution and
greenhouse gas emissions within the boundaries of the SCM and the administrative
boundaries of the municipalities.

o ...provided extensive specifications from previous planning stages that reduced

opportunities to develop measures that promote sustainability.
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Practitioners’ perspectives of the four procedural phases in the SCM process

In most cases, STA initiated the SCM process and identified the problems that need to be
addressed. The SCM process should be conducted in four procedural phases (see Figure 2):
Initiate (1), Understand the situation (2), Test possible solutions (3), and Form a direction and
recommend measures to be taken (4), respectively. In the initial (first) phase a process
coordinator set up a working group that consists of the representatives of the stakeholder
organizations. The working group drives the process forward and is organized in a way that
should ensure the inclusion of relevant competencies to address the issue at hand, including
environmental expertise. According to the interviewees, most SCM focused on problems such
as capacity deficiencies and technical improvements of infrastructure. In those processes only
the environmental aspects associated with the specific problem were considered, rather than
environmental aspects considered important if looking at the problem in a wider context.
Therefore, the environmental aspects became subject to the formal environmental assessment
in a later planning stage, i.e. after the SCM process. However, the interviewees argued that the
environmental aspects should have been integrated already in the SCM process, which would
require a wider scope of the SCM to facilitate the inclusion of different types of knowledge.
However, at the same time the SCM process needed to be narrowed to address details so as to
facilitate the implementation of measures.

Phase 1 Phase 2

Initiate

1 I 1 | 1
Working group with representatives from involved actors (selected stakeholders)

Division of
1 I responsibility
! : between actors
1 ! actors actors 1
| 1

for implementation

1 ! 1
of measures

1
1

1 ! 1 !

Workshop with Workshops with | )
1

1

1

C) Procedural phase in the SCM approach
Where in the SCM process actors should be involved

@) Activities in the SCM process where environmental aspects can be considered

Figure 2: A description of where in the SCM process, in the ideal case following the SCM guidelines (STA, 2014), actors are
involved, and environmental aspects are considered. In the first phase, an SCM is initiated related to the problems and
solutions associated with the transport system. In the second phase, a workshop is organized to gather information from
multiple perspectives. In the third phase, multiple workshops with selected actors are held, where alternative measures
are generated. In the fourth phase, the most appropriate measures based on assessments are selected for
recommendation. The shapes under the boxes show in what procedural phase actors are involved and environmental
aspects can be considered. An extended figure can be found in an Appendix to Paper 1.

In the second phase (the identification of different aspects) information is gathered from
different sources to understand the context, including information about environmental issues,
such as noise and air pollution. Also, this phase should include a workshop to which other
stakeholders, than those participating in the working group, are invited to contribute with their
knowledge and opinions on problems in the SCM area. The interviewees emphasized the
potential of using the SCM to develop a common regional strategy. This helped when addressing
problems related to divergent responsibilities and perceptions of problems, as well as
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contradicting priorities, among the participating organizations. Thus, the interviewees
emphasized the need for improved coordination between actors. In identifying pertinent aspects
in the project area, both contextual knowledge (e.g. local conditions and planning practice) and
expert knowledge (e.g. landscape, air quality, and traffic safety) were of great importance. The
workshop approach, as a way of integrating local and environmental knowledge in the process,
implied that the capacity of the process coordinator to organize the activities was crucial for a
successful process. The interviewees petrceived that the workshop approach could entail
difficulties in securing the consideration of relevant aspects and perspectives, for example, when
certain actors wete unable to attend or were underrepresented at the workshops.

In the third phase of the SCM process, the test of possible solutions should be made in terms of
workshops, similar to the second phase. The approach was here used to generate measures.
However, the interviewees considered the ability to identify solutions to complex problems to
be difficult in this setting. It was particularly difficult to address and find applicable measures to
reduce CO2 emissions, since such measures span across multiple governmental levels and
sectors. Measures to mitigate the impact of air and noise pollution were also difficult to identify,
even though these aspects seemed to engage actors mote. Even though, air, noise, and water
aspects have a strong position in Swedish environmental legislation (which facilitate the
promotion of such measures), water aspects appeared to be mentioned only briefly during the
process. Instead water aspects were considered in separate investigations or in later planning
stages. Furthermore, the shared perception among planners was that it was difficult to establish
a creative environment where innovative measures could be generated. The actors’ preconceived
opinions about the best applicable measures and their potential to solve a specific problem,
limited the creative process and led to the exclusion of perspectives from the process.

Commitment between actors was important throughout the process, which became especially
evident in the fourth phase when decisions on recommended measures should be done. A reason
for this might have been that the actors in the SCM process made an informal agreement
regarding their respective responsibility to implement the measures. It was assumed that the
collaboration between actors would decrease unless this informal agreement was settled.

6.2 Environmental aspects in the SCM process of two cases (Paper 2)

The overall aim of the case studies of Paper 2 was to analyze the studied SCM processes, in
terms of how the system boundaries influenced how environmental aspects were included or
omitted. This would provide a deeper understanding of what factors influence the consideration
of environmental aspects in early transport planning. Case A was the European Route E4/E20
Hallunda-Virby Backe and Case B the National Road 73.

Case study results

The background to the SCM processes

The aim of the SCMs (Cases A and B) was to develop a common view among the actors with
regard to problems and solutions to problems in the areas of interest. The intention was to reach
a consensus concerning the future development of the transport system in the areas, and which
would foster a long-term perspective. This aim was formulated by the STA in case A as
“developing a long-term perspective in planning along European Route E4/E20 between
Hallunda and Virby Backe”, and in Case B as “The SCM aims to create consensus among actors
of National Road 73’s role, today and in the future”. The main problems in the SCM areas had
been identified by STA officials before the SCMs began. In Case A, a main problem was
connected to the new road Bypass Stockholm, which would result in capacity deficiencies in the
road network surrounding Bypass Stockholm including the European Route E4/E20 between
Hallunda and Varby Backe. In Case B, a preparatory study identified deficiencies associated with
National Road 73. Those deficiencies were poor accessibility for busses, freight transport, and
commercial traffic, as well as exploitation in proximity to the road and the design of the road
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corridor. In both case A and B a main problem concerned limited traffic accessibility to the
roads. This affected the initial scope of the SCMs as well as the SCM boundaries, i.e. the
geographical area covered and organizations involved in the processes.

The SCM processes as they were applied in cases A and B consisted of three main activities:
Identifying problems, Formulating objectives, and Generating and prioritizing measures (Figure
3). In comparison with practitioners’ petspectives of the SCM process being divided into four
phases (see above, Figure 2), the activities identifying problems and formulating objectives were
made as part of phases 1 and 2 (initiation and understand) and generating and prioritizing
measures as part 3 and 4 (test and recommend measures). A reason for this modified structure
of the SCM process of case A and B, was partly due to an iterative procedure among the activities
that was applied, which allowed the problems, objectives, and measures to be updated
throughout the process. The problems and deficiencies were explored through dialogue during
working group meetings and workshops with supplementary knowledge from reports. The
reports were previously published documents by the STA, the RPTA, the municipalities, and
other authorities. SCM specific reports were also available, for example, at the request of the
process coordinator.

The main inputs in both case A and B processes were national, regional, and local goals;
problems identified in strategic documents; and measures from other planning processes. The
outcomes of the processes were recommended measures and investigations to be conducted.
There were also measures generated in the SCM that were not recommended because of vatious
reasons, for example when the process lacked actors with mandate to facilitate certain measures.

OUTPUT
1. Recommend measures

INPUT

1. Problems identified in
strategic documents,
experts, other..

Formulating SCM objectives

| A A

Identifying problems

NN

Generating and prioritizing measures

2. Recommend investiga-
tions

2. National, regional and
local goals

JUDWISSISSY

3. Potential measures not
selected

3. Measures from other
planning processes

Actors handling the output

Actors generating input —> Interaction between activities

1. STA, RPTA and municipalities
2. STA, RPTA and municipalities
3.STA

Planning activities within SCM

1. STA, RPTA and municipalities
2.STA
3. None

Figure 3: A schematic figure that describes how the SCM processes in Case A and B turned out. Three main activities were
identified which interacted with each other throughout the process, thus making the process iterative.
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Identifying problems

When the SCMs (Cases A and B) began, the identified problems (Table 3, left column) were
supplemented with perspectives from the actors in the working group. In addition, a workshop
was held with external stakeholders to further supplement the problem description. For Case A
(Table 3, middle column), the identified problems mainly focused on capacity deficiencies along
the road corridor, which could be attributed to the report 'Capacity deficiencies associated with
Bypass Stockholm' (STA, 2014b). Subsequently, the identified problems were expanded to
include deficiencies in public transport (e.g. accessibility for buses), barrier effects for pedestrians
and bicycle traffic, poor air quality (PM10, COZ2), noise pollution (social and ecological impacts),
barrier effects for outdoor life and biodiversity (associated with the Nature reserve GOmmaren),
GHG emissions, and the perception that European Route E4/E20 would dominate the
landscape. The final list of identified problems emerged during the process in conjunction with
the STA’s collaboration with the RPTA, municipalities, and external stakeholders attending the
workshop. Also existing studies and new studies conducted in the area were used. Calculations
were made to estimate the magnitude of air and noise pollution from the road based on traffic
forecasts (made by consultants procured by STA) to define the geographical area that would
become impacted by air and noise pollution. Also land areas that were meant for road or other
land-use purposes, were defined. Regarding water, the risk for impact of stormwater from the
road on of natural surface and groundwater was also addressed, however, no risk analysis was
carried out as this was planned to be done in the planning stage following SCM. Regarding
landscape, barrier effects from the road were qualitatively assessed. In planning of Bypass
Stockholm and the Sédertérn Crosslink previous to SCM, the roads’ effects on the connectivity
between two nature reserves (Gommaren and Sitra forest) had not been addressed. Therefore,
the municipalities, as well as environmental experts at the STA, considered connectivity between
the two nature reserves to be an important issue to address in the SCM. Furthermore, in
association with landscape and health aspects, a social impact assessment was conducted by STA
in collaboration with the municipalities to assess the connectivity for people and animals across
the existing European Route E4/E20, as well as the connecting roads Bypass Stockholm and
the S6dert6rn Crosslink under construction. The working group in Case A expressed that it was
difficult to delineate the problems and coordinate their assessment, because the SCM had to
address detailed and comprehensive issues simultaneously. Also, the process had to address
problems caused, or not solved, by other planning projects. In an attempt to partly address this
difficulty, the geographical area was divided into three parts. This way, the working group could
focus more closely on subareas and thereby structure the discussions around problems that were
more detailed, than what was possible when addressing the full geographical area. To address
problems that concerned areas and actors outside the SCM boundaries, coordination meetings
were arranged with parallel planning projects (e.g. those of Bypass Stockholm and the S6dertérn
Crosslink). This meant that problems related to actors that were not, or only partly, involved in
the SCM were considered. Thus the SCM boundaries were extended.

Case B (National Road 73, Table 3, right column), in contrast to Case A, had a sub-regional
perspective and was not influenced by external planning projects to the same extent as in Case
A. Several environmental problems were brought up early in the process, including climate,
environment, and health, but also concerns related to urban development, the regional
importance of the road, transport modes, road safety, and accessibility. Similar to Case A, Case
B divided the geographical area into subareas to facilitate more detailed discussions of problems
concerning particular areas. The emission of GHG from traffic was considered a severe problem,
which is prioritized in strategic documents on a regional level. The newly introduced Climate
Act (2017:720) was considered an opportunity to promote the implementation of measures to
reduce GHG emissions (such as bus lanes). Also problems related to water were addressed, such
as the flow of polluted stormwater into lakes and the flow of stormwater from connecting roads
down to road 73. Risk analysis for surface water and groundwater was cartied out since the
working group thought that it was too late to conduct a risk analysis in later planning stages. In
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addition, a landscape analysis was conducted by consultants, which identified seven different
areas with different landscape characteristics. Challenges associated with the different landscape
characteristics were formulated from the perspectives of the road and its passengers, and not
that the road is part of the landscape. This can partly be explained by the fact that the SCM’s
focus was biased towards accessibility on the roads. This was expressed by the fact that the
working group found the outcome of the landscape analysis problematic, as it generated
measures that improved the road user's experience of the environment along the road, rather
than the interaction between the road and its surroundings.

Since the identification of problems interacted with the formulation of the objectives and
generation of measures, the list of identified problems emerged throughout the processes. The
list of problems was more frequently updated in Case A than in Case B.

Table 3: The environmental aspects addressed in the SCMs (cases A, European Route E4/E20 Hallunda — Vérby Backe, and
B, Road 73), and the tools used to conduct problem analysis associated with the specific aspect. Problems associated with

non-environmental aspects are not included in this table.

Environmental
aspect (problem)

Tools used to describe/assess
the problem (Case A)

Tools used to describe/assess
the problem (Case B)

Noise (toad traffic that
affects people and nature)

Calculations  according to the Nordic
calculation approach (SEPA and STA, 1996)
based on road traffic estimations for the
specific area of investigation.

Previous mapping (SEPA and STA, 1996) of
noise pollution from state-owned roads
were used to assess noise levels along the
road.

Air (Pollution from road
traffic, ie. particles and
NO2)

Calculations of PM10 (particles) and NO2
estimated for 2035 for the specific road
section (OSLVF, 2017a, 2017b)..

Previous calculations of PM10 and NO2
concentrations, made by SLB-analysis
(Ramboll, 2019a).

Water (Polluted stormwater
from roads that runs off to
surface water and
groundwater bodies)

Description of a water protection area,
groundwater body, as recipients for natural
runoff and stormwater runoff from the road

(Ramboll, 2017).

Risk analysis of surface and groundwater
according to the STA’s handbook (STA,
2013).

Climate (Emission of GHG
that induce climate change)

Description of how road traffic contributes to
the emission of GHG from the road. Mainly
CO2. Also a description of challenges
associated with urbanization (Ramboll, 2017).

Statistics on the proportion of the
municipalities” total CO2 emissions caused
by road traffic and the absolute value of
emissions from road traffic in each

municipality (2010-2015) (Ramboll, 2019a).

Landscape (Barrier effects

Description of batrier effects, identification

Landscape analysis according to STA’s

associated with poor air
quality, ~disturbances  of
noise, potential accidents
with  dangerous  goods
transported on the roads
that will pollute the air,
water bodies, and soils)

consequence of barrier effects, poor air
quality, noise disturbance, accidents with
dangerous goods. A social impact assessment

(Ramboll, 2017; Trivector, 2015).

and impacts of the road on | of areas with important ecological and cultural | methodology — (Ramboll, 2019b; STA,
the natural and cultural | values (including natural reserves, nature | 2016b).
environment) protection areas), social impact assessment
(STA, 2016a; Trivector, 2015).
Health  (Health  risks | Description of risks to public health as a | Description of risks to public health as a

consequence of batrier effects, poor air
quality, noise disturbance, accidents with

dangerous goods (Ramboll, 2019a).
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Formulating SCM objectives

The identified problems served as input to the formulation of objectives and the generation of
measures. The objectives were developed based on the Swedish national transport policy goals,
national strategies, and regional and local goals and strategies. The structure of the objectives
differed between the two cases. Case A (Route E4/E20 Hallunda-Virby Backe) had six main
objectives with associated sub-objectives. One main objective was designated to environmental
aspects, ‘Objective for the environment’, which comprised 6 sub-objectives aiming to: Reduce
climate impact (1), reduce interference from traffic noise (2), improve air quality (3), reduce
impact on affected water bodies — both surface and groundwater (4), reduce barrier effects across
the existing road and the area around the nature reserve Gémmaren where Bypass Stockholm
and the Sodertérn Crosslink are planned to merge (5), and minimize risks with the transport of
dangerous goods (6). Case B (National Road 73) combined two objectives into one overall
objective; ‘Ensure good regional accessibility along the road corridor and reduce the negative
impact on the environment’. This objective consisted of six sub-objectives with associated
descriptions of their meaning for the specific SCM process. Two of them explicitly addressed
environmental concerns. One was that ‘Climate, environmental and health impact from road
traffic should be minimized” and addressed accessibility for cyclists and pedestrians, accessibility
for public transport, and that the design and management of traffic on Road 73 should account
for the adjacent transport systems. The other was that ‘Barrier effects for animals, nature, and
people should decrease’, which addressed reduced barrier effects for humans, outdoor life, and
nature.

In Case A, the development of SCM objectives was conducted at one single workshop where
the identified problems were discussed with external stakeholders. A draft protocol of the project
objectives was generated at the workshop. After the workshop, the draft was citculated among
the participants in the working group and edited based on their input. A major revision of the
objectives was made of the participants in the working group about one year later. The revision
concerned environmental objectives, in particular, based on input from an environmental expert
at the STA, who expressed concerns that some of the objectives actually were legal requirements
(.e. Environmental Quality Objectives (EQO) concerning air quality and noise levels) and
should therefore not be handled as objectives, but as constraints. The expert also stressed that
the goals had to provide a clear link to the Swedish Transport Policy Objectives. Consequently,
the working group realized that the environmental objectives were too general and needed to be
adjusted to a road corridor level. In Case B, in contrast to Case A, before the first workshop that
addressed SCM objectives and problems, the working group had prepared a draft of the SCM
objectives. This was done to improve the structure of the work with the objectives during the
workshop. After the workshop, discussions concerning the objectives focused on the need of
an even balance between transport and environmental objectives. Initially, climate, environment,
and health were three separate sub-objectives, but they were rewritten into one. After this update,
the sub-objectives were supplemented with an objective addressing social sustainable
development.

The objectives were, similar to the list of problems, updated more frequently in Case A than in
Case B throughout the process. At the end of the SCM process (in both cases), it was assessed
how well the identified measures contributed to the achievement of the objectives.
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Generating measures and prioritizing measures

In both cases, workshops were conducted to generate measures, priotitize the measures, and
assess their goal fulfilment. In Case A (Route E4/E20 Hallunda-Virby Backe), measures were
discussed already at the beginning of the process. At the third working group meeting,
information on earmarked money for measures concerning technical road improvements were
presented, such as improvement of a crossing linked to Bypass Stockholm and Sédertérn
Crosslink. The working group was asked to generate such measures. As previously mentioned,
Bypass Stockholm and Sédertérn Crosslink are two major infrastructure projects bordering the
SCM area of Case A, and how those projects developed affected the activities in the SCM
process. For example, halfway through the process, technical road improvements linked to
Bypass Stockholm were recommended. These measures were identified by STA officials and,
when presented in the working group, the representatives from the Regional Public Transport
Authority (RPTA) and municipalities expressed concern that the measures did not meet any
SCM objectives other than those for improved accessibility of the road. The representatives
from the STA replied that the measures were necessary for the Bypass Stockholm project, and
funds to finance the measures had alteady been allocated. This resulted in that the measures
adapted to the needs of Bypass Stockholm and S6dertérn Crosslink were recommended for use
in the northern sub-area that was characterized by its collaboration and reconciliations with
Bypass Stockholm and Sédertérn Crosslink. On the other hand, several measures, such as an
ecoduct, collaboration on stormwater management, and protective measures for pedestrians
(identified in the SCM process) were taken over by the Bypass Stockholm and Sédertérn
Crosslink projects since those projects were in a later planning stage. Therefore, it became
relevant to conduct more detailed assessments concerning measures in that (overlapping)
geographical area. The collaboration with the Bypass Stockholm and Crosslink Sédertérn
projects also included special meetings held to address measures linked to certain ateas, such as
the nature reserve Gémmaren and the road Botkyrkaleden.

In Case B (National Road 73), before the main workshop for generating measures, mobility
management (MM) measures applicable to the SCM area were identified, by means of a smaller
workshop with MM experts. The purpose of the workshop was to facilitate discussions during
the main workshop by producing a gross list of measures in beforechand. During the main
workshop, similar to Case A, the division into sub-areas facilitated detailed discussions. After
the main workshop, the list of measures was sent around between the actors in the working
group for comments, clarification, and supplementation. In addition, to supplement the list of
measures, two more smaller workshops were conducted of which the first concerned
environmental aspects and to which environmental experts from the STA, the RPTA, and
municipalities were invited to participate. The other workshop concerned social sustainability
and was conducted in a smaller setting, including parts of the SCM working group and one
expert. Additionally, measures were also generated from studies conducted within the SCM, such
as the risk analysis for surface and groundwater.

At the end of SCM process (in both cases), there were informal discussions in the working group
regarding the measures’ fulfilment of the objectives, based on assessment of the recommended
measures primarily carried out by the working group, but also different experts. For example, in
Case A, the working group carried out the full assessment, whereas in Case B the assessment of
environmental measures was carried out by environmental experts working at the STA since the
working group assessed that there was a lack of knowledge within the group.
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The outcome of the SCM processes

The outcome of the SCM process (Figure 4) as well as documentation of how the processes
were carried out were presented in the SCM reports. The outcomes were recommendations
concerning either ‘a measure to be implemented’ or ‘an investigation needed to be conducted’.
In both Cases A and B, it was found that the SCM process had limited scope for action, meaning
that the working group could not recommend all measures that they found necessary to
counteract the environmental impacts from the road. Consequently, the processes also resulted
in ‘potential measures not selected’ (Figure 4). Several measures and investigations were
recommended that could be related to the six environmental aspects: Noise, Air, Water, Climate,
Landscape, and Health (Figure 4). However, Case B (Road 73) recommended more
comprehensive and less detailed measures and investigations compared to Case A (European
Route E4/E20 Hallunda Varby Backe) as a consequence of its sub-regional perspective. In Case
A, which covered a smaller geographical area, measures could be discussed more in detail.

In neither Case the actors thought that the measures discussed could fully solve the identified
problems. There was a perception that there were no established technical solutions available for
complex problems related to environmental impacts such as air and noise pollution in urban
areas (according to notes from the working group meetings). This might be explained by the
SCM boundaries being too narrow to deal with the social and environmental impact of the road.
In Case A, several of the measures proposed (e.g. an ecoduct) required further investigation.
Also, continued coordination and cooperation after the SCM process was required to complete
the investigations and implement/construct some of the recommended measures. Moreover,
some of the municipal representatives expressed their view that municipal development had to
be held back in favor of the development of the roads construction Bypass Stockholm and the
Sodertorn Crosslink. The two major environmental problems that affect people’s health (air and
noise pollution), did not have an obvious technically and financially justifiable solution,
according to the working group. Therefore, to meet air quality requirements, the actors argued
that authorities at the national, regional, and local levels need to develop new ways to collaborate
on urban development. In the SCM report, it is stated that individual measures can contribute
to improvements regarding poor air quality, but it is the joint efforts of all actors that provide
the best results. Therefore, continued collaboration was proposed as a measure, mainly with
regard to mobility management measures. The SCM processes highlighted a need for continued
and improved dialogue among actors in order to solve problems relating to air and noise
pollution, barrier effects, and other environmental problems.

The actors in the SCM were assigned responsibility for the implementation of the measures in
practice. However, since the SCM is an informal planning process, the responsibility of
individual actors for the implementation of measures is not legally binding. This implies that it
is important that the actors are committed to implementing the measures to which they have
been assigned.
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7. DISCUSSION

The overall aim of this thesis was to contribute to knowledge on how environmental aspects are
and can be integrated into early-stage planning of transport infrastructure projects to ensure the
sustainable development of the transport system.

7.1Environmental considerations in transport planning

Incorporating environmental considerations in transport planning is an important pathway for
adapting it to a sustainable development of society (e.g. Finnveden and Akerman, 2014). A
change in land-use will result in a wide range of changes in the ecological system (de Groot et
al,, 2010). The planning of transport infrastructure causes such changes from local, regional,
national, and even up to the global scale. This thesis have exemplified the challenges associated
with considering these connections between scales when planning of transport infrastructure on
local and regional level, by means of SCM processes conducted in urban areas. The cases studied
had a high degree of complexity due to their need to treat several issues simultaneously as well
as multiple conflicting interests.

Knowledge, and Frameworks and Project boundaries

In general in transport planning practice, a variety of knowledge forms coexist and are brought
together in planning processes (Vigar, 2017), such as in the SCM process. By addressing different
forms of knowledge explicitly (technical/expert, experiential/local/embodied knowledge,
practice centered, and political knowledge, respectively), a better understanding of processes
have been achieved, and decision-making have become more transparent (Rydin, 2007; Vigar,
2017). Which form to apply in planning processes, depends on the complexity of the systems to
be analyzed. In this thesis, a systems (and holistic) perspective to the transport systems
interaction with the natural environment, the predominantly knowledge form used was expert-
based knowledge. For example, effects on air and noise pollution were quantified based on
models for car traffic, which were described and assessed by experts at the STA or by
consultants. On the other hand, landscape aspects were assessed qualitatively with both expert-
based assessment and experienced-based views. Thus, this shows cases where environmental
concerns required the synthesis of different types of knowledge, especially when trying to capture
a holistic view on environmental problems. To assess those problems, quantitative methods were
not sufficient or insufficient (such as the meaning of cultural heritage).

In the SCM process, different knowledge had to be synthesized through collaborative efforts
(cf. Amin and Roberts, 2008). The collaboration and debate between the different actors played
a crucial role when synthesizing different knowledge and increased the capacity building among
practitioners. Also, the practitioners’ awareness of the different knowledge forms, and to which
of them different environmental aspects were connected, was important for considering
environmental aspects in transport planning. Also, difficult and complex problems were more
casily addressed when the process was transparent about the knowledge applied.

In the early planning stages, studied in this thesis, the planning problems were loosely defined.
In these situations, it was regarded appropriate to adopt a framework with a loose structure and
leave room for adjustments to specific contexts according to their needs (Gudmundsson et al.,
2016). As discussed in paper 1, the open framework of the SCM added flexibility so that the
process can be adapted to a specific context, and relevant expertise could be included to address
the issues concerned. However, the flexible approach also implied a risk that environmental
aspects are excluded from the process if people with knowledge of the environmental aspect are
absent, which may impede the integration of environmental knowledge in the process (cf.
Loéfgren et al., 2018).

There atre tools, such as computer based multi ctiteria analysis, to assist in understanding the
interconnection between different systems and across boundaries in planning (Brommelstroet
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and Bertolini, 2010; Gudmundsson et al., 2016), however, the use of them are complicated due
to the diverging need for knowledge forms regarding environmental aspects. Therefore, the
connection between tools, knowledge forms, and the synthesis of different knowledge forms
was an important feature that was studied (by the research group) in the planning processes.

The process coordinator, who had a great influence on how the SCM process is set up and
conducted, played a crucial role also for the synthesis, even though the synthesis should basically
be a result of collaborative efforts among the actors involved in the process. The process
coordinator has a high degree of influence on what type of analysis and assessment (tools used)
that were used.

How territorial and participatory boundaries affected the consideration of environmental
aspects, and the importance of decisions regarding these boundaries, were discussed in Paper 2.
Project boundaries were drawn for each SCM process. The two studied cases (A and B) are
examples of two different approaches, applied on a local (European route E4/E20 Hallunda-
Virby backe) and a regional (National Road 73) level, respectively. This implied different
preconditions for considering environmental aspects. For example, in the local approach, details
regarding air and noise pollution were prominent aspects in the discussions, whereas landscape
features and water aspects had a greater role in the regional approach. The main difference was
that the local case had more detailed boundary issues than in the regional case. This resulted in,
for example, that there were delays in the local case process, when waiting for decisions of
parallel planning projects to be taken.

In summary, the joint results from Papers 1 and 2 show that the loosely structured framework
for transport planning that the SCM represents, was highly dependent on supporting tools for
the consideration of environmental aspects. The open framework made it possible to adjust the
process to a specific context, which was very useful, as problems addressed in SCMs were
complex and charactetized by their specific context. The study exemplifies cases whete the tools
used in the SCM process have to be suitable for the assessment of local environment aspects
and to connect local aspects with systems on regional and even national levels. The flexibility in
the process, and different tools, also provided opportunities to solve boundary issues.

7.2 Collaboration and coordination to handle complex planning issues

One way to approach complex problems in planning is through collaborative planning (e.g.
Healey, 2007). This becomes necessary when the actions of different actors need to be
coordinated to solve a particular problem. The introduction of the SCM into Swedish transport
planning implied an introduction of a planning process that meant increased coordination
between the Swedish Transport Administration (STA) and municipalities and other
organizations.

The focus on striving for consensus in collaborative planning has been criticized for its failure
to clarify different opinions in decision processes (Mouffe, 2005). In this thesis the perceptions
vatied among actors tegarding the ability of the SCM to facilitate the integration of different
perspectives into the planning process. This indicated that the actors might have been deluded
as to how much influence they had on the planning process. For example, consensus within the
working group (oral agreements) may not hold up when issues are transferred to subsequent
planning activities that involve other actors who may perceived the problem differently and/or
did not consider the collaborative process in the SCM working group. Funding is another
example of how the process may mislead actors as to how much influence they have. Ek
Osterberg and Qvist (2020) have pointed out that “many SCM processes run the risk of creating
increasing expectations ‘from below’ on future government funding”. Johansson et al. (2018)
have shown that the STA has difficulties in meeting such expectations because of a limited
mandate to co-finance measures not directly related to the transport system. The increased focus
on dialogue and collaboration that came with the introduction of the SCM could improve the
chances of solving complex societal issues; however, then the process needs to promote that.
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Generally, it is stated that it is more likely that complex issues will be addressed in an
environment where actors can respect and understand each other (see e.g., Innes and Booher,
2010). The results in this thesis reveal that the creation of such an environment was highly reliant
on the coordination of the process. According to the interviewees the credibility of the
organizations involved in the SCM was determined by how their representatives communicated
their needs and the implications of these needs. The most fruitful discussions emerged when the
actors temporarily ignored the interest of their organization and instead focused on the problem
to solve as a common task. The process coordinator was an important factor in how the
discussions were conducted. In one example, the process coordinator was concerned with
ensuring that the discussions will provide a result, which was efficient but (often) narrowed the
discussions and created a situation where certain perspectives were not fully evaluated. In
another example, the process coordinator was primarily focused on including many different
perspectives in the discussions, which was considered as ineffective at times although necessary
for the inclusion of important environmental aspects in SCM.

In Larsen and Gunnarsson-Ostling (2009) it is discussed how communicative processes might
leave critical (environmental) issues out, if there is little or no knowledge about them among the
participants. In Papers 1 and 2, the environmental aspects that were evaluated to improve the
local living environment received comparable more attention in the SCM. Consequently, issues
which related to public health, such as air and noise pollution generated from roads in urban
areas, increased the engagement of municipalities. Aspects relating to landscape including
biodiversity and water, on the other hand, resulted in lower engagement.

As previously discussed, the system boundaries of the specific SCM had a significant influence
on what competencies were brought into the process. The SCM guidelines state that “the SCM
working group should be organized so that they have enough competence to address the relevant
issues [including environmental impacts]” (STA, 2014a). Environmental aspects that fall outside
the project boundaries of an SCM would then not be included in the process. Therefore,
depending on boundaries chosen, multiple environmental aspects, such as biodiversity and
ecological habitat, might be disregarded, although the transport system implicitly affects them.
Hence, the interaction between multiple scales and levels seems to be difficult to address, and
so was the case in our study as well. This may lead to unforeseen environmental impacts and a
loss of landscape values later on (cf., Carr et al., 2002; Lofgren et al., 2018).

The collaborative approach, as described by Healey (2003) and Innes and Booher (2010), is
assumed to facilitate a planning process where problems and objectives need to be interpreted
collectively to reach consensus. Since SCM comprises elements of a collaborative planning
approach (BEk Osterberg and Qvist, 2020), the process offers an opportunity for different
stakeholders to take part in and affect the outcomes. This provides an incentive for actors to
commit to the process. It also mean that actors expect certain outcomes from the process.

The inclusion of multiple actors and perspectives are needed in the SCM to account for broader
social concerns and to enable robust long-term solutions. The workshop approach seemed to
give the impression that only what was “brought up” was to be considered in the SCM. This was
found to be problematic by some of the interviewed planners, as it did not ensure that all relevant
aspects would be considered. The SCM guidelines is stating that the process coordinator plays
an important role in ensuring the process has a broad scope. If the process coordinator does not
manage to live up to the collaborating actors’ expectations, there is a risk that there will be a lack
of commitment among actors. However, if the scope becomes too broad, the collaborating
actors may not feel that the SCM is relevant for them, which would also teduce their
commitment.

In addition, the municipal planners interviewed emphasized that there was no obvious
continuation of the SCM and highlighted that the STA must demonstrate its ambition to
implement the agreed outcomes, to infuse meaning in the process. The interviewees perception
of unclear responsibilities regarding who is implementing the measures recommended from the
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SCM process appeared to inhibit commitment (cf. Meyer and Allen, 1991). Also, Tornberg and
Odhage (2018) discuss that the STA’s difficulty in meeting other actors’ expectations reduces
the interdependence among actors and thereby their commitment to engage in and contribute
to the process.

Furthermore, the perception of what were considered the best measures to minimize
environmental impacts differed between the early planning stage and the phase where measures
were implemented. As argued by some interviewees, the SCM must handle detailed and
comprehensive issues simultaneously, although this was perceived to be a challenge. Detailed
discussion about certain measures was considered necessary to ensure implementation, in
particular for issues where strong actors had conflicting interests. However, overly detailed
descriptions concerning recommended measures reduced flexibility in later planning stages. This
dilemma demonstrates the collaborative challenge in the planning process in terms of problem
definitions and future development (Lindseth and Reitan, 2007), as well as the value of
establishing a shared idea of the future development in the area of interest for the specific SCM.

In summary, our results indicate that different expectations of the SCM process, unclear
responsibilities, and the different perceptions of measures among actors, undermine
involvement among actors, reduce SCM’s legitimacy and risk exclusion of environmental
aspects. A unified vision of future development in the SCM could increase the understanding of
the problem and also improve the degree of consensus regarding what the main problems are
and how to solve them.

The development of the SCM process is important in the work towards a sustainable society. If
conducted in the right way, it can assist with the transition towards a sustainable society.
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8. CONCLUSIONS

This thesis has shown that early-stage transport planning in the form of the Strategic Choice of
Measures (SCM) approach, faces multiple challenges regarding the handling of environmental
aspects. Based on the results and discussions of the interviews and case studies of Papers 1 and
2, the following conclusions can be drawn. First, the collaborative features of the early stages of
planning increased by the introduction of the SCM, and the way the process was coordinated
had a substantial influence on what environmental aspects that were considered and how.
Second, the SCM process provided an opportunity for different actors to create shared
objectives and visions, and contributed to addressing and potentially solving cross-boundary
municipal issues that would otherwise not be dealt with by a single municipality acting alone.
However, the actors’ commitment was sometimes limited by their organization’s mandate to act,
which affected environmental measures suggested. Third, it was essential for the working group
to understand synergies as well as how different planning processes related to each other, for
effective sorting and prioritization between problems and measures. This was considered a major
challenge of the SCM. Fourth, the link between national, regional, and local goals and strategies,
and the aim and scope of the SCM process, needed to be clear for successful implementation of
overarching goals and strategies from eatlier planning stages. Otherwise, the process coordinator
and the working group might had struggled to fulfil goals and strategies that were not possible
to address within the specific SCM process. Finally, the use of a systems perspective as support
when analyzing problems in an SCM was shown to have the potential to enabled the detection
of links between transport, land-use, and environmental problems. This could contribute to the
identification of measures and packages of measures with synergetic effects and subsequently
the implementation of multi-functional solutions.
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9. FUTURE RESEARCH

The consideration of environmental issues in the SCM process, as exemplified in this study,
would potentially contribute to the sustainable development of the transport system; however,
it would also require the development of SCM practice as regard exploring how national and
regional goals are handled. How these goals relate to that actors have to agree on common
project objectives that should facilitate the identification of appropriate measures, is a research
area worth to explore further. Another research topic that needs to be investigated further is the
use of the landscape perspective and tools in the SCM process, for instance how landscape
analysis can help in understanding and assessing several environmental aspects from a holistic
perspective. This can be a possible way to improve the integration of environmental aspects into
transport planning. Another research task is to explore early-stage transport planning practice in
other Nordic countries and compare with early stage transport planning practice in Sweden, in
otder to identify transition capacities in similar societal contexts and to exchange experience
between the countries.
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