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Abstract

Climate change impose a major challenge to the world. About 23% of the world’s energy-related
CO- emissions derive from transportation. Urban freight transport has been increasing because of
a growing demand for goods. Cities need to manage freight transportation to decrease its climate
change impact. The purpose of this study is to investigate what the cities Gothenburg, Copenhagen,
and Turku need in order to manage urban freight transport and what measures the cities have
adapted to reduce the CO emissions deriving from urban freight transport. The study aims to
reflect upon how the elements included in the practice of municipal freight transport management
relate to the sustainable mobility paradigm and identify measures to decrease climate change
impact and reach sustainable mobility.

Social practice theory guided the analysis, where meanings, materials, and competences was
searched for in the empirical material. Data was collected through a document analysis and
interviews with employees at the cities’ administrations. The results showed that the reasons for
managing freight is to reduce environmental and negative social impacts, ensure good ease of
passage for freight transportation, strengthen the economy and create jobs, and avoid conflicting
goals and find joint solutions. Needed materials are funding, guidelines, and personnel resources.
Needed competences include taking a systems perspective, understanding the private sector,
engaging in cooperation, seeking and managing funding, transport planning, and procurement and
planning of the own municipal freight transportation. The need and behaviour that steers the freight
transportation seem to be excluded from the freight transport management practice. This is the need
for goods and its connected consumption behaviour. The cities’ adapted measures to reduce the
climate change impact from freight transportation focus on technological and logistical
improvements. The freight transport management practice includes features that are in line with
the sustainable mobility paradigm as well as features that are not. To strengthen sustainable
mobility, the inclusion of stakeholders when managing freight transport could be expanded to
inhabitants and persons with competence in environmental and social aspects.

Keywords: Freight transport, freight transport management, climate change, sustainable mobility
paradigm, city, municipality, local level, Gothenburg, Copenhagen, Turku.



Sammandrag

Klimatfordndringar innebdr en stor utmaning for vérlden. Ungefar 23% av vérldens
energirelaterade COy-utslapp harstammar fran transportsektorn. Urbana godstransporter fortsatter
oka som ett resultat av en 6kande efterfragan pa varor. Stader behdver hantera godstransportfloden
for att minska klimatpaverkan fran dem. Syftet med denna studie &r att undersoka vad staderna
Goteborg, Képenhamn och Abo behéver for att hantera godstransporter och vilka atgarder de har
antagit for att minska CO--utslappen fran dem. Studiens mal &r att reflektera kring hur elementen i
den kommunala godstransportshanteringspraktiken  forhaller sig till det hallbara
mobilitetsparadigmet och identifiera mojliga atgarder for att minska klimatpaverkan och na hallbar
mobilitet.

Social praktikteori guidade analysen dar betydelser, material och kompetenser identifierades fran
det empiriska materialet. Data insamlades genom dokumentanalys samt genom intervjuer med
anstéllda vid stdderna. Resultatet visar att anledningarna till att hantera godstransporter ar att
minska miljopaverkan, minska negativ social paverkan, sékerstalla god framkomlighet for
godstransporterna, starka ekonomin och skapa jobb samt undvika malkonflikter och hitta
gemensamma lésningar. Material som behovs inkluderar finansiering, riktlinjer samt personella
resurser. Kompetenser som behdvs ar systemperspektiv, forstaelse for den privata sektorn, soka
och hantera finansiering, samarbetsférmaga, transportplanering samt upphandling och planering
av stadens egna interna godstransporter. Behovet och beteendet som styr godstransporterna verkar
vara exkluderat fran praktiken. Detta &r behovet av varor samt konsumtionsbeteendet som ar
kopplat till det. Atgarderna som stdderna har antagit for att minska klimatpaverkan fran
godstransporter fokuserar pa tekniska och logistiska losningar. Sjalva praktiken innehaller bade
drag som &r i linje med det hallbara mobilitetsparadigmet och drag som inte ar det. Den hallbara
mobiliteten skulle starkas ifall deltagandet breddas sa att privatpersoner och personer med
kompetens inom miljo och sociala aspekter ocksa inkluderas i godstransporthanteringen.

Nyckelord: Godstransport, godshantering, klimatpaverkan, hallbara mobilitetsparadigmet, stad,
kommun, lokal niva, Géteborg, Képenhamn, Abo.
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1. Introduction

Climate change and emissions of greenhouse gases (GHG) impose a major challenge to the world,
where trends such as population growth and increased living standards can entail a barrier for
decreasing the GHG emissions (Hickman et al., 2010). About 23% of the world’s energy-related
CO:2 emissions derive from transportation (IPCC, 2014). As a result of economic growth and a
growing urban population, urban freight transport has been increasing in order to support the
growing demand for goods. Urban freight transport contributes to several issues such as noise
pollution, air pollution, and traffic congestion. Furthermore, it emits GHG, which leads to climate
change (Browne et al., 2012) and is a major user of fossil fuels (Hickman et al., 2010). In order to
decrease the GHG emissions of transportation, cities are crucial actors (EU, 2019).

All urban areas require freight transport to deliver products and remove waste (Browne et al.,
2012), where freight transportation supports trade and economic growth (Cui et al., 2015). There
is a need for cities to strategically manage their freight transport flow in order to minimise its
negative effects and be able to fulfil environmental targets (Browne et al., 2012). To date,
transportation is one of the sectors which least fulfil its CO2 emission reduction targets (Hickman
et al., 2010). Managing freight transport is complex, as it is required to meet targets concerning
operator’s economic revenue as well as environmental targets (Zanni & Bristow, 2010). In addition,
the many stakeholders within the freight transport system adds complexity (Cui et al., 2015). Goal
conflicts can arise where the city implement contradictive targets and measures (Vogel, 2016).

Transport management is experiencing a paradigm shift, as it is moving away from a hieratical
traditional approach to a more decentralised approach, called the sustainable mobility paradigm
(Gammelgaard, 2015; Johansson, 2019). According to the sustainable mobility paradigm, the
management of urban freight transport should not solely be about optimising good deliveries — but
also about organisational change management where stakeholder involvement and participation
become key issues (Gammelgaard, 2015).

Often passenger transport is in focus for local authorities in Europe (Kiba-Janiak, 2017; Lindholm
& Behrends, 2012). As Lindholm & Behrends (2012) and Lindholm (2012) show, local authorities
lack knowledge and awareness of the possibilities and problems that are connected with freight
transportation. In addition, cities have a reluctancy to work with freight transportation in a strategic
way and implement measures since they are afraid that this would decrease regional
competitiveness (Lindholm & Behrends, 2012). Research show that there is a need for qualitative
studies with non-positivist methods and a social science perspective in transportation studies, as
these could broaden the scope and find different opportunities on how to mitigate the climate
change impact deriving from transportation (Schwanen et al., 2011). This study aims to contribute
to the research field where the focus is on the cities Gothenburg, Copenhagen, and Turku.



1.1. Aim and objectives

The purpose of this study is to investigate what the cities Gothenburg, Copenhagen, and Turku
need in order to manage urban freight transport and what measures the cities have adapted to reduce
the CO2 emissions deriving from urban freight transport. The study aims to reflect upon how the
elements included in the practice of municipal freight transport management relate to the
sustainable mobility paradigm and identify measures to decrease climate change impact and reach
sustainable mobility. The research question guiding the study is the following: How are the
elements included in the practice of municipal freight transport management related to the
sustainable mobility paradigm and what further types of measures can be adopted to decrease
climate change impact and reach sustainable mobility? In order to answer this question, the thesis
has a set of objectives:

e Identify reasons for managing freight.

e |dentify materials needed for managing freight.

e Identify competences and knowledge needed to manage freight.

e |dentify adapted measures aiming to reduce the CO emissions deriving from urban freight
transport.

e Reflect on how the elements of the municipal freight transport management practice relate
to and can become more in line with the sustainable mobility paradigm.

e Reflect on what further types of measures that can be adopted to decrease climate change
impact and reach sustainable mobility.

1.2. Delimitations

As highlighted by Cui et al. (2015) and Gammelgaard (2015) the freight transportation system
includes several stakeholders such as freight operators, producers, consumers, authorities, and
cities. In this study, the perspective from cities and municipalities are included. Other stakeholders’
perspectives are, in other words, outside the scope of this study. The study focus solely on freight
transportation. This means that passenger transportation, which cities also need to manage, is not
included in this study. Gothenburg, Copenhagen and Turku are included in this study — meaning
that other cities’ experiences are left out.



2. Background

This chapter includes background information on the climate change impact of transportation and
how transport is managed. The sustainable mobility paradigm is described, as well as the cities
included in this study.

2.1. Climate change and transportation

The global mean temperature has risen about 1°C compared to pre-industrial levels. This is due to
anthropogenic impact such as the burning of fossil fuels resulting in the release of GHG emissions
to the atmosphere. The results are extreme weather like droughts and floods, sea level rise,
biodiversity loss, and a decrease in food security (Allen et al., 2018). During the pre-industrial era,
around before 1750, the global CO, atmospheric concentration was about 280 parts per million
(ppm) (IPCC, 2007). In 2013, the global CO: atmospheric concentration exceeded 400 ppm
(NASA, 2019). Since 2000, the global CO, atmospheric concentration has risen with 20 ppm per
decade which is ten times faster than the increase rate during the past 800 000 years. (Allen et al.,
2018). There is strong scientific agreement that this temperature rise and its deriving climate
change are human-induced. Measures to mitigate climate change need to be implemented since it
has serious consequences (Allen et al., 2018; Hickman et al., 2010).

The dominant fuel source in transportation is oil (Chapman, 2007; Liimatainen et al., 2014) where
about 23% of the world’s energy-related CO2 emissions derive from transportation (IPCC, 2014).
Road transportation is the transportation form that produces most GHG. The motorcar, buses, taxis,
and freight transport are all included in this form of transportation — where freight transport is the
major polluter of GHG. Road freight transport is responsible for about a half of the CO2 emissions
deriving from road transport. It is not solely the vehicle’s emission that contributes to climate
change. From a life cycle perspective, also the production and distribution emit GHG. For an
average car, 76% of CO2 emissions are deriving from the use phase, 9% from manufacturing, and
15% from losses in the fuel supply system (Chapman, 2007). In total, the CO2 emissions deriving
from the countries’ road freight transportation differ. The total CO2 emissions deriving from road
freight transportation in Denmark is 1.14 Mt CO; equivalents. Sweden’s road freight transportation
produces almost the double amount of CO2, ending up at 2.27 Mt CO> equivalents. Finland’s total
CO:2 emissions from road freight transportation is close to Sweden’s, resulting in 2.21 Mt CO-
equivalents (Liimatainen et al., 2014).

If the Paris Agreement’s target to keep the global average temperature well below 2°C increase,
striving for 1.5°C increase, compared to pre-industrial levels is to be met, radical change is required
(Johansson, 2019). This change needs to take place at a systems level. In other words, incremental
change is not enough (Vogel, 2016). In order to mitigate the CO2 emissions from urban transport,
trend-breaking strategies are needed (Hickman et al., 2010). Rockstrom et al. (2017) state that there
is a 50% change of meeting the Paris agreement’s target and has designed a roadmap showing that
the GHG emissions need to halve every decade if the target is to be met. Larkin et al. (2018)
criticises this roadmap for being too dependent on negative emission technology and states that
faster reduction levels should be striven for.



In accordance with the Paris Agreement, Sweden have adopted a climate political framework
stating that their GHG net-emissions should be zero by the year 2045 (Sveriges regering, 2017).
Finland has also taken on this goal (Finnish government, 2018). Denmark’s target is to be
independent of fossil fuels by 2050 (Danish Energy Agency, 2019; Vogel, 2016). Sweden,
Denmark, and Finland are all part of the European Union and are hence obligated to fulfil the EU
target to reduce the GHG emissions deriving from transportation with 60% from the 1990 level by
2050 (EU, 2019; Liimatainen et al., 2014). In this target statement, the EU highlights that freight
transport is crucial for economic growth and that the target should be fulfilled without reducing the
mobility of goods (Liimatainen et al., 2014). Sweden has adopted a more far reaching target and
decided to reduce the transport sector’s GHG emissions with 70%, compared to 2010’s levels, by
2030 (2030-sekretariatet, 2019; Stelling, 2014; Johansson, 2019). In order to fulfil the targets to
decrease the GHG emissions of transportation, the EU states that cities and local authorities are
crucial actors (EU, 2019).

Freight is defined as ‘‘the physical carriage of goods by any mode. This includes the provision of
services and utilities and the movement of municipal, commercial and domestic waste” (Zanni &
Bristow, 2010, p. 1775). Production and consumption are concentrated to cities where most freight
transportation either starts or ends in urban areas. Urban freight transportation enable access to
goods. A majority of the activities that take place in a city are supported or influenced by freight
transportation flows. For instance, goods, food, and waste all require transportation. Urban
population growth and economic growth are increasing the demand for urban freight transport. In
addition, freight transportation and urban logistics support trade and economic growth. An
efficiently managed urban freight transportation system can increase a city’s economic
competitiveness through reducing operating costs and improving producers’ and consumer’s
access to different goods (Cui et al., 2015).

2.2. Transport management

Transport management is experiencing a paradigm shift, as it is moving away from a traditional
approach focusing on state responsibility to an alternative and decentralised approach where the
local level has more influencing power. This represents a shift from hieratical governance to
collaborative governance (Gammelgaard, 2015; Johansson, 2019). In this alternative approach, the
focus is on people rather than traffic. Social dimensions and accessibility replace the highlighting
of physical dimensions and mobility. Streets are perceived as space rather than as roads and when
evaluating outcomes, environmental and social aspects are taken into account — and not just
economic ones. Stakeholder participation is seen as a prerequisite for policy implementation
success. The alternative approach is seen as more sustainable than the traditional approach. This is
because the alternative approach enables a more holistic and transdisciplinary approach to transport
planning which explicitly acknowledges all three pillars of sustainability (Banister, 2008;
Gammelgaard, 2015; Johansson, 2019).



According to the sustainable mobility paradigm, the management of urban freight transport should
not solely be about optimising good deliveries — but also about organisational change management
where stakeholder involvement and participation become key issues (Gammelgaard, 2015).

Table 1 shows an overview of the how the focus differs between the traditional mobility approach
and the sustainable approach.

Table 1. Features in focus in the traditional and sustainable mobility paradigm. Adapted from
Banister (2008) and EU (2013).

Traditional mobility paradigm Sustainable mobility paradigm

Physical dimensions Social dimensions

Mobility Accessibility

Focus on traffic Focus on people

Traffic flow and capacity as primary objective | Quality of life as primary objective

Street as road Street as space

Motorised transport in focus Hierarchal structure: pedestrians and cyclists
in focus. Low priority of passenger cars

Forecasting traffic Visioning cities

Economic evaluation Multicriteria analysis, including social and
environmental dimensions

Travel as a derived demand Travel as a wanted activity and as a derived
demand

Traffic engineering perspective Transdisciplinary and holistic perspective

Expert planning Participation and stakeholder involvement

Travel time minimisation Travel time reliability and reasonability

Segregation of people and traffic Integration of people and traffic

The EU are encouraging cities to apply the alternative, sustainable mobility approach in their
transport management. Cities are advocated to make a Sustainable Urban Mobility Plan (SUMP).
This is a strategic planning concept and document that puts emphasis on stakeholder involvement
and policy coordination between sectors when addressing transport-challenges in urban areas
(Robertson, 2015). Sectors such as transportation, environment, land use, economic growth, health,
social policy, and energy should cooperate in order to receive a holistic and interdisciplinary
perspective on the city’s urban transport. The focus is on people and their quality of life. In this
way, the SUMP concept differs from the traditional transport planning which is characterised by a
focus on traffic flow capacity where experts of traffic engineers make the decisions. The scope of
the SUMP includes passenger and freight transport. A SUMP can support the city in reaching the
EU’s climate and energy targets (EU, 2013). In general, urban areas manage their freight transport
in a similar way — but varieties in strategies, focus areas, and approaches exists (Browne et al.,
2012). The way transport is managed can include features that are in line with the sustainable
mobility paradigm and, at the same time, it can include features that goes against this new paradigm
and make the transition towards it more difficult (Isaksson et al., 2017; Johansson, 2019).
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2.3. The cities included in this study

Gothenburg, Turku, and Copenhagen are all part of the Trans-European Transport Network (TEN-
T). TEN-T connects 88 European cities through a road network including nine corridors (Vital
Nodes, 2019).

Gothenburg is the second largest city in Sweden and includes about 564 000 residents (Goteborg
stad, 2019). Gothenburg as a city is experiencing a rapid population growth. The connections
between the city and the region of Gothenburg are increasing, as people to a bigger extent commute
for work or housing outside the boundaries of the municipality (Goteborg stad, 2018). The region
of Gothenburg has about 1 million residents (Marjomaa, 2017). Gothenburg is Sweden’s leading
port city, where Gothenburg has several ports that are important for Sweden’s import and export
of goods (NE, 2018a). Gothenburg aims to reach a sustainable and equitable level of GHG
emissions by 2050, this level is interpreted as 1.9 CO: equivalents per year and inhabitant
(Goteborg & Co, 2019).

Copenhagen is the largest city in and the capital of Denmark. It includes about 613 000 residents.
The region of Copenhagen includes about 1,3 million residents. Copenhagen is an important node
for transportation where the port is among the largest ones in Denmark. Both passenger and freight
transportation go through this port (NE, 2018b). Copenhagen aims to be carbon-neutral by 2025
(City of Copenhagen, 2019).

Turku is the fifth largest city in Finland and includes about 189 000 residents (NE, 2018c). In the
region of Turku, about 310 000 people live. Business, tourists, and the academia contributes to a
strong economic growth rate in this region (City of Turku, 2019). Turku aims to be carbon-neutral
by 2029 (City of Turku, 2018).
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3. Previous research

In this section, previous research regarding measures for mitigating urban road freight
transportation’s climate change impact is described. In addition, scientific findings concerning
cities’ transport management is outlined.

3.1. Municipal freight transport management

From an urban planning perspective, urban freight transport is competing for space as also
pedestrians, public transport, and passenger cars want to use the land available for transportation
(Zanni & Bristow, 2010). Here, many cities feel a conflict between expanding the urban freight
system for reasons of economic competitiveness and devoting urban land to other activities (Cui et
al., 2015). In Paris, conflict arose between public and private stakeholders when the local authority
expanded the lanes for public transport, which gave less space to freight operators (Gammelgaard,
2015). Planning for urban freight transport is complex as it is required to meet targets concerning
operator’s economic revenue as well as environmental targets (Zanni & Bristow, 2010). Goal
conflicts can arise where the municipality implement contradictive targets and measures (Vogel,
2016). For the sake of sustainability, it is important that cities take on a pro-active role in managing
their urban road freight flows (Lindholm & Behrends, 2012). When doing this, urban land use
planning and freight transport planning needs to be incorporated - so that a holistic perspective can
be received on the city’s land use (Zanni & Bristow, 2010).

Numerous stakeholders and factors need to be considered by the city when managing freight
transport (Gammelgaard, 2015; Lindholm, 2012). Examples of stakeholders in the urban freight
transport system includes the local authority, residents, consumers, producers and freight operators
(Cui et al., 2015; Gammelgaard, 2015). Urban road freight transportation is not only influenced by
the city as external factors such as national and European legalisation, technological advancements,
financial factors and political factors also play a role. When managing urban freight transport at
the local level, all these factors need to be taken into consideration (Lindholm & Behrends, 2012)
as well as the stakeholders’ needs, wants and preferences. The number of stakeholders and internal
and external influencing factors add complexity to the urban freight transportation system (Cui et
al., 2015). Additionally, future trends and changes need to be considered in the planning process —
such as a growing urban population and shortages of fossil fuels (Kiba-Janiak, 2017).

Often passenger transport is in focus for local authorities in Europe (Kiba-Janiak, 2017; Lindholm
& Behrends, 2012). Generally, cities perceive freight transportation as a private industry where
they have a low influencing ability and where optimisation is business driven (Lindholm, 2012;
Lindholm & Behrends, 2012). As Lindholm & Behrends (2012) and Lindholm (2012) show, local
authorities lack knowledge and awareness of the possibilities and problems that are connected with
freight transportation. In addition, cities have a reluctancy to work with freight transportation in a
strategic way and implement measures since they are afraid that this would decrease regional
competitiveness (Lindholm & Behrends, 2012). Local authorities have a reluctancy implementing
measures that would increase sustainability when these measures also challenge rapid economic
growth (Vogel, 2016).
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Cities need to strengthen their competence and knowledge regarding freight transportation and
logistics to enable a better management of freight transport (Lindholm & Behrends, 2012). A
holistic approach needs to be applied, where all modes of transport in the city is integrated and
coordinated in the city’s strategy — from public transport, passenger cars, bikes, pedestrians, to
freight (Kiba-Janiak, 2017; Lindholm & Behrends, 2012). Many European cities have not included
freight transport in their long-term transportation goals. In Europe, a discrepancy is present where
some cities have a high knowledge and capacity to manage their urban freight transportation, and
where others’ capacity is low and negligible (Kiba-Janiak, 2017).

3.2. Approaches to municipal freight transport management

Transportation as a system include several elements. For example, people, means of transport,
fuels, road and infrastructure, agencies, laws and rules, prices, and norms and values. In order to
change the current transportation system — approaches can be implemented which targets one or
several of these elements. Schwanen et al. (2011) highlight that there are path-dependencies in
transportation studies. Quantitative and positivist methods are often used, where there is a focus on
technology, market-based approaches, and infrastructure. Studies on passenger transport also gives
attention to behavioral change. This forms a path-dependency circulating around approaches with
ecological modernisation characteristics (Schwanen et al., 2011).

Within ecological modernisation, technology is seen as being able to curb emissions and combat
climate change. It frames sustainability issues and give example of solutions that are within our
current structures of economic growth, consumption, and production. Emissions can and should be
reduced by improving the current systems, through for example increasing effectiveness and
enhancing technology. Unsustainable lifestyles, consumption, and resource exploitation are not
questioned in this paradigm. Issues of morality and demand are also left out (Vogel, 2016).
Decentalisation and the involvement of different stakeholders are also important features of
ecological modernisation (Schwanen et al., 2011).

An alternative approach to ecological modernisation is green governmentality. From this
perspective, it is recognised that the earth has a carrying capacity that the economic system needs
to be held within. Resources are restricted and should be divided fairly. Green governmentality
sees top-down management as the best way to achieve this fair distribution. In addition, climate
change should be managed from a top-down perspective (Schwanen et al., 2011).

Schwanen et al. (2011) concludes that there is a need for qualitative studies with non-positivist
methods and a social science perspective in transportation studies, as these could broaden the scope
and find different opportunities on how to mitigate the climate change impact deriving from
transportation. The appliance of social practice theory would, for instance, enable for new insights
regarding the transportation system (Banister et al., 2012; Schwanen et al., 2011).
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3.3. Measures for decreasing CO, emissions from urban road freight transport

There are several measures that can be implemented in order to reduce the CO> emissions from
urban road freight transportation (Browne et al., 2012). Initiatives from private operators and cities
are needed when wanting to increase the sustainability of urban road freight transportation
(Lindholm & Behrends, 2012). In order to mitigate the climate change impact from freight
transportation, a decrease in freight tonnes, reduction of tonne per kilometre, optimisation of
logistics, increase in the proportion of rail transportation, and improved consumer awareness are
needed (Liimatainen et al., 2014). In other words, both technological and behavioural approaches
are expected to be needed. However, improving loading and logistics are perceived as more viable
solutions (Chapman, 2007). Economic and legal measures are often implemented to stimulate the
development of new technology. Knowledge-based measures, such as information campaigns and
education, are generally enforced to achieve logistical improvements (Stelling, 2014).

Examples of technical solutions include vehicle design, engine performance, and type of fuel used.
The fuel efficiency of road freight transportation has increased by 20% since the 1980s due to
improvements in vehicle design and engine performance. Vehicle operation and driving style is
expected to be able to make further improvements of 10-15% (Chapman, 2007). Most European
cities have implemented initiatives regarding restrictions on vehicle type, weight, size, and
unloading. These are more traditional measures, whereas environmental zones, congestion
charging, night deliveries and fill-rate restrictions are examples of newer restriction initiatives that
cities implement (Lindholm, 2012). Distance savings of about 10% is expected to be enabled by
the use of software solutions. Moving road freight transport to rail is also a possible measure to
decrease CO2 emissions, as rail freight transport produces 20% of the CO2 emissions that road
transport does. This is, however, dependent on rail infrastructure, maintenance, and assured rights
of access (Chapman, 2007).

The local city level is lacking mandate to implement all types of measures, as national and
international policies and agreements also plays a role. For instance, cities cannot typically
implement fuel taxes or vehicle engine emission standards as these initiatives are on the national
and international level (Browne et al., 2012). In London, the local governmental body Transport
for London provides courses to urban road freight transport operators (Browne et al., 2010). For
example, there are courses on how to minimise the environmental impact of the vehicle through
eco-driving, fuel choice, and route planning (FORS, 2019). Increased deliveries at night and off-
hours can improve the environmental performance of deliveries, as the transportation flow then is
better (Holguin-Veras et al., 2018). Here, silent vehicles become needed to not disturb residents.

There is improvement potential in tackling empty running, as it is common that the vehicle travels
back empty when the freight has been delivered. Here, combining loads between operators could
provide an answer as it could assist operators in fining return loads (Chapman, 2007). This type of
measure requires coordination of stakeholders where the distribution of cost and revenue can be
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difficult to set up. Other challenges with establishing a consolidation centre include contractual and
organisational problems where the freight operators want to keep their supply chain advances to
themselves. In addition, freight operators highlight loss of consumer contact and control as reasons
for not joining a consolidation centre (Lindholm, 2012).

In London, UK, a consolidation centre for construction goods was established as a trial project
during 2005-2007. This centre was based about five kilometres outside the City of London and
coordinated goods for four construction sites located in the city. The centre had a capacity of ten
days of storage, coordinating the deliveries from construction suppliers to the four construction
sites. The purpose of the project was to decrease traffic congestion and CO2 emissions caused by
construction freight transportation through coordinating deliveries and thereby reducing the
number of deliveries to the construction sites (Browne et al., 2012). The centre resulted in a 75%
reduction in CO2 emissions deriving from the four construction sites’ deliveries and a decrease of
68% in the number of vehicles to the sites. Similar examples exist in France, where the
implementation of urban distribution centres has resulted in a 61% reduction of fuel consumption.
It is estimated that these centres receive and coordinate 10-20% of the urban goods (Zanni &
Bristow, 2010). Also the Netherlands have consolidation centres in operation, where different
transport companies cooperate in several cities in order to increase vehicle efficiency and reduce
the number of vehicle kilometres (Browne et al., 2012).

Neither technological nor logistical improvements will, nonetheless, tackle the increased demand
for freight transport. Approaches targeting human behaviour, consumption, and dematerialisation
are here needed (Chapman, 2007; Zanni & Bristow, 2010). Policies that expand manufacturer
responsibility to concerning the whole life cycle of the product can help. The number of kilometres
a product is transported can be reduced by promoting regional products through, for example,
information campaigns targeting consumers (Chapman, 2007).

When managing urban freight transportation, cities need to find an appropriate mix of strategies
and measures. For instance, consolidation centre could be used together with restriction
regulations. When implementing measures, good communication and involvement of stakeholders
are important for success. Change management becomes relevant as measures can require a change
in behaviour from transportation stakeholders (Lindholm, 2012).
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4. Theoretical framework

This section presents the theoretical framework of this study; Social Practice Theory. This
framework was applied in order to investigate the elements within the practice of municipal freight
transport management. The purpose of this study is to investigate what the cities Gothenburg,
Copenhagen, and Turku need in order to manage urban freight transport and what measures the
cities have adapted to reduce the CO2 emissions deriving from urban freight transport. The study
aims to reflect upon how the elements included in the practice of municipal freight transport
management relate to the sustainable mobility paradigm and identify measures to decrease climate
change impact and reach sustainable mobility.

Historically, social practice theory has been applied to organisational and consumption studies. It
is rather recently that it is being applied to transportation studies (Birtchnell, 2012). For instance,
Johansson (2019), Wilson (2012) and Schwanen et al. (2011) takes on social practice theory when
studying transportation and mobility. As Johansson (2019) states, social practice theory is a useful
theoretical framework for identifying neglected policy opportunities and is suitable when analysing
the transition towards the sustainable mobility paradigm. In this study, social practice theory was
used to guide the structuring of the results but was not used as a basis for the analysis or discussion.

4.1. Social Practice Theory

Social Practice Theory (SPT) include a diverse and heterogeneous body of literature. However,
key features exist where work by Bourdieu and Giddens has gotten most of the recognition. SPT
draw on ideas from sociology and philosophy (Kennedy et al., 2015). In SPT terminology, the term
practice is crucial (Birtchnell, 2012; Shove et al., 2012). Reckwitz (2002, p. 249) defines a practice
as:

“a routinized type of behaviour which consists of several elements, interconnected to one other:
forms of bodily activities, forms of mental activities, ‘things’ and their use, a background
knowledge in the form of understanding, know-how, states of emotion and motivational
knowledge” (Reckwitz, 2002, p. 249).

This quotation highlights that a practice is closely related to a routinized activity that is not
performed in a vacuum but affect and is affected by associated elements. Watson (2012) states that
any activity that is recognisable can be perceived as a practice. Practices are patterns that include
several single activities (Watson, 2012). According to Johansson (2019) and Watson (2012),
transport management can be regarded as a professional practice. SPT focuses on mutually
constructed social practices (Johansson, 2019; Reckwitz, 2002; Watson, 2012) - rather than
individual behaviour, discourses, or technological systems. The focus is on the local, immediate,
and the details of doing the practice (Watson, 2012). SPT believes that conscious decision-making
is only a small part of practice performance. Instead, it is interested in semi-conscious processes
that are collectively constructed in society (Birtchnell, 2012; Schwanen et al., 2011).
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In the SPT framework, practice is seen as mutually constructed by socio-cultural context, materials,
and the individual agency (Johansson, 2019). For example, new technology can influence and
change the practice as new technology opens up for new ways of doing things (Feldman &
Orlikowski, 2011). Norms and values also influence the practice as it establishes what is seen as
acceptable and desirable to do — and what is not acceptable and desirable to do. Norms and values
change as human activities change. In this way, SPT mean that the practice affect the socio-cultural
context — and that the socio-cultural context affect the practice (Johansson, 2019). Agency and
structure are, in other words, interlinked where they mutually construct each other (Feldman &
Orlikowski, 2011).

According to SPT, practices are dependent on and do not exist without performance. In other
words, when a person is doing something that person is also performing a practice (Shove at al.,
2012; Watson, 2012). If the performance disappears, so does the practice (Johansson, 2019; Shove
et al., 2012). People are recruited to practices and as they perform practices, they become carriers
of these practices (Shove et al., 2012; Watson, 2012). Established routines such as unconscious
habits, routinised behaviour performed to make everyday life easier, and historical routines affect
the way that the practice is carried out (Johansson, 2019). Practices are established when a majority
of practitioners perform the practice in the same way. When this normality is formed, it can be
difficult for policymakers to change and influence the practice. To change a practice, the
practitioners need to create a new normal (Birtchnell, 2012). Practice change is not simply about
changing behaviour and doing something else. Rather, it can require new technology, the setting
aside of cultural norms, and the adjustment of additional routines. By applying SPT, the focus is
on social practices — rather than the individual behaviour in itself (Johansson, 2019).

4.1.1. Elements — a conceptual framework

Since the SPT framework is broad and heterogeneous, the researcher using the framework needs
to explicitly explain which approach to SPT that is used (Halkier & Jensen, 2011). In this study,
the conceptual SPT framework by Shove at al. (2012) is in focus. This framework frames SPT in
the way of elements, saying that practices consists of elements. Here, the focus is on analysing
practices from the perspective of the elements meanings, materials, and competences. Meaning
refers to values, norms, ideas, and rules in the practice. The term material includes material objects
within the practice as, for example, vehicles, infrastructure, and parking space. Competence refers
to knowledge, expertise, and skill needed in the practice. A practice does not solely include these
elements (Johansson, 2019; Shove et al., 2012) and it is important to also highlight the linkages
between the elements. As the elements and the linkages between them change, the practice also
changes. In this way, practices emerge, persist, and disappear. Stable and routinised practices
should hence not be perceived as end points, but rather as similar elements which linkages are
repeatedly connected in the same way. In such manner, practices are defined as the continuing
integration of elements (Shove et al., 2012). In this study, the elements will be searched for in the
data using the following questions as guidance:
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Meanings — What are the reasons for engaging in and performing the practice of municipal freight
transport management?

Materials — What materials, or physical objects, are needed to perform the practice of municipal
freight transport management?

Competences — What skills and knowledge are needed to perform the practice of municipal freight
transport management?

New practices emerge when new connections are made between new or existing elements. Hence,
practices are dependent on the availability of elements. The presence and access of elements does
not guarantee that the elements will be linked together to form a certain practice. This simply mean
that there is potential to form a certain practice. As mentioned above, practices change. Elements,
however, do not. They are stable and lasts in different ways, where new or additional elements can
be included in a practice. Elements are interconnected, interdependent, and shape each other. For
example, the emergence of a new technology (a new material element) can both spark the creation
of new competences and meanings as well as spark the collapse of competences and meanings
(Shove et al., 2012). Ways of thinking can be overturned, in what Kuhn (1970) calls paradigm
shifts. Linkages between elements that have not yet appeared are referred to as a proto-practice.
When linkages between elements disappear, it is referred to as an ex-practice (Shove et al., 2012).

Elements form and can spread between places. Material elements are generally dependent on
physical transportation and access to spread from one place to another. Competence is more
complex, where education, libraries, and the Internet can facilitate its travelling but does not
guarantee that the competence gets used. For meanings, mass communication plays an importance
in the spreading — although it does not guarantee it. Meanings are de- and reclassified as old and
new connotations are constructed as a result of a dynamic association process (Shove et al., 2012).

SPT does not offer any direct solutions regarding how to change a practice, instead it enables an
opportunity to understand the practice in focus (Shove et al., 2012). This understanding, however,
can facilitate the change of a practice. By understanding the meanings, materials, and competences
in the practice, missing features can be identified. This can facilitate the identification of missing
policy opportunities (Johansson, 2019).
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5. Method

In this section, the methods used to collect data and analyse the empirical material is described.
The data collection method consists of a mixed-method approach including qualitative document
analysis and qualitative semi-structured interviews. In research with qualitative data, it is common
to study the same phenomenon using at least two different methods. Interviews and document
analysis can be used together in order to reduce biases (Bowen, 2009; Owen, 2014). The data was
analysed with guidance from the conceptual SPT framework provided by Shove et al. (2012),
where meanings, materials, and competences needed to perform the practice of municipal freight
transport management was searched for. In this study, the document analysis focus on identifying
meanings. In the data deriving from the interviews, meanings, materials, and competences needed
to perform the practice was searched for. The sustainable mobility paradigm, as described by
Banister (2008), was used as a basis for the analysis and discussion where the identified elements
were put in relation to the sustainable mobility paradigm.

5.1. Document analysis

Documents are texts that are produced without the researcher’s intervention. Document analysis
enable a systematic review of different texts. The texts are examined and interpreted in order to
gain understanding and produce empirical knowledge. Objectivity and sensitivity should be striven
for (Bowen, 2009). In this study, a qualitative document analysis was conducted on two documents
consisting of the SUMP’s of Gothenburg and Copenhagen. Turku had to be left out of the document
analysis since their SUMP was not finalised at the time of the thesis. The documents are planning
documents produced by each city. The documents include information on how the city manage
passenger transport and urban freight transport flows. Table 2 presents an overview of the
documents.

Table 2. The documents included in the study.

City Name of document Publisher Published
Gothenburg | Gothenburg 2035 — Transport strategy City of Gothenburg 2014

for a close-knit city
Copenhagen | Handlingsplan for grgn mobilitet Kgpenhavns kommune | 2012
Turku - - -

Both documents were sent to me by the interviewees and were available on each city’s website. In
total, the documents included 157 pages of data. The data gathered from a document analysis
consists of excerpts and quotations (Bowen, 2009). Gothenburg’s SUMP is available in both
Swedish and English. I chose to conduct the analysis on the English version in order to avoid
translating the results from it. Copenhagen’s SUMP is written in Danish. The quotations from
Copenhagen’s SUMP in the results section of this thesis is translated from Danish to English by
me. The analysis of the documents generally includes finding, selecting, making sense of, and
synthesising this data. The aim and objectives of this study, along with the theoretical framework
of STP, inspired and formed the analysis of the documents. Information on how the analysis was
conducted can be found under the heading 5.3 Analysing the material.
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5.2. Qualitative semi-structured interviews

In order to deepen the understanding of the freight transport management practice, qualitative semi-
structured interviews were held with employees at the municipalities of the cities. Qualitative semi-
structured interviews are a suitable scientific method when investigating perceptions and
experiences of a topic (Gill et al., 2008). The method incorporates flexibility since it is semi-
structured — something which enables for an open conversation where questions that are not
included in the interview guide can be raised (Doody & Noonan, 2013; Lundberg, 2013).

This study includes five interviews and six interviewees, where each interview was between 40-60
minutes. Table 3 includes an overview of the interviewees in this study. Two interviews were held
with two employees at Gothenburg municipality; one working as a freight strategist and one
working as an environmental strategist at the traffic office. These two interviews took place at the
respondents’ office in Gothenburg and were held in Swedish. The quotations from these interviews
in the results section has been translated from Swedish to English by me. Regarding Copenhagen,
one interview with two respondents was conducted. The employees worked as a logistics expert
and a project leader at the traffic office. In the city of Turku, one interview was conducted with a
freight project leader and one with an environmental strategist. Due to time constraints, the
interviews with Copenhagen and Turku was held via Skype as the travelling time then was reduced.
These three interviews were held in English. This was because of my limited knowledge in Danish
and Finnish. There are challenges with conducting interviews in English with people who have
English as their second language (Barriball & While, 1994). Language has been identified as a
barrier for interview studies. Advanced question formulations should be avoided in order to
minimise the risk of misunderstandings (Marshall & While, 1994).

Table 3. The interviewees included in the study.

Interview | Interviewee City
number
Interview 1 | Freight strategist Gothenburg
Interview 2 | Environmental strategist at the traffic office Gothenburg
Interview 3 | Project leader at the traffic office Copenhagen
Logistics expert Copenhagen
Interview 4 | Freight project leader Turku
Interview 5 | Environmental strategist Turku
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5.2.1. Before conducting the interviews

An interview guide was developed in advance of conducting the interviews (Doody & Noonan,
2013). The study’s purpose and aim guided the formulations of the questions which should be
neutral, understandable, open-ended (Gill et al., 2008; McNamara, 2009; Turner, 2010) and follow
a logical structure (Doody & Noonan, 2013). The first couple of questions should be simple and
relaxed in order to ease the interviewee into the interview situation (Doody & Noonan, 2013; Gill
et al., 2008). When giving critique or wanting to explore drawbacks of an implemented measure,
it is recommended to start on a positive note and ask the respondent to present good outcomes first.
Sensitive questions should be saved until last when trust between interviewee and interviewer has
been established (Adams, 2015). I learnt the interview guide by heart in order to be able to be more
attentive to the interview situation. Both Adams (2015) and Doody & Noonan (2013) recommend
this.

As recommended by Adams (2015) and Doody & Noonan (2013), | sent the interview guide to
other persons to receive feedback on the questions and the interview structure. | sent the interview
guide to my supervisors at KTH Royal Institute of Technology and at the Swedish Transport
Administration. With consideration to their feedback, | finalised the interview guide. | then
prioritised the questions so that I, in case of a lack of time during the interview, knew what to focus
on (Adams, 2015). | also wrote an information sheet where | described the confidentiality and
research ethics connected to the interview. This is recommended by Doody & Noonan (2013). The
information sheet is presented in Appendix I. The interview guide can be found as Appendix II.

The respondents were identified in cooperation with my supervisor at the Swedish Transport
Administration and my contact person regarding freight transport at the Swedish Transport
Administration. I aimed at interviewing employees at the city with knowledge on how they manage
their freight transport and how they try to decrease the CO2 emissions from this type of transport.
Hence, the respondents were chosen on the criteria that they should work with freight transportation
or environmental traffic issues on a strategic level at the city. First contact with respondents was
established via e-mail, as recommended by Adams (2015). When the respondents did not answer
my e-mail, | gave them a call and decided on a time for the interview. Since the interviewees asked
for it, I sent out the interview guide in advance to them.

5.2.2. During the interviews

As highlighted by Doody & Noonan (2013) the place for the interview plays a role on the
interviewee’s comfort and can hence affect the answers given. The site should be convenient for
the respondent and free from interruptions. A site where the respondent is in control is preferable
(Doody & Noonan, 2013) - as was the case in this study. The respondents from the city of
Copenhagen and the city of Turku had the freedom to choose the interview site completely by
themselves since these interviews were held via Skype. For the interviews from the city of
Gothenburg, the interviews took place at the respondents’ workplace. Skype or telephone
interviews are ancillary to face-to-face interviews as nonverbal cues and body language can be
missed. However, some research advantages exists as they can decrease costs and allow for larger
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geographical access. Researchers argue that this type of non-face-to-face interviews are legitimate
and productive (Lechuga, 2012).

When conducting interviews, it is crucial to notice that the researcher’s approach can affect the
answers given by the respondent. To begin with, | presented the information stated in the
information sheet. | thanked the interviewee taking the time to meet me, explained the purpose of
my study, and stated that | am interested in the interviewee's own perceptions and that there are no
right or wrong answers. In addition, | highlighted that the interviewee will stay anonymous
throughout the study. Doody & Noonan (2013) states that anonymity is important as respondents
otherwise can feel defensive. In my study, it is not important to mention the respondents by name
and therefore the result is not affected by that the respondents are anonymous. Since all respondents
agreed to it, the interviews were reordered. This later on enabled a transcription of the interview
and facilitated the analysis.

5.2.3. After conducting the inte