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Abstract  
 
There is a need to reduce global carbon emissions in order to limit climate change, especially from the 
transport sector, as it contributes to a large share of these emissions. This thesis explores carbon 
emissions from urban freight transport in Oslo, Norway, and Stockholm, Sweden, and the measures and 
strategies that have been implemented in accordance with the municipalities’ targets. In addition, the 
involvement of relevant freight transport companies in these issues has been investigated, as well as the 
challenges and possibilities related to reducing carbon emissions from urban freight transport. Both 
municipalities have expressed ambitions to adhere to the European Union’s goals of emission reduction. 
However, based on the observations of this thesis, it is evident that the municipalities have yet to 
adequately implement impactful measures for urban freight transport, in order to reduce carbon 
emissions from this sector if they are to achieve their goals. The results show that that Oslo municipality 
has access to a substantial amount of data and statistics regarding urban freight transport, but is lacking 
a comprehensive freight plan. Stockholm municipality, on the other hand, has an urban freight transport 
plan, but is lacking comprehensive data and statistics about urban freight transport. The focus on - and 
inclusion of - urban freight transport in comprehensive urban planning could be argued to be increasing, 
but we contend that there is still a need to increase knowledge and understanding regarding emission 
reduction for urban freight transport across departments and cities, in order to reach a more sustainable 
future for urban freight transport.  
 

Keywords: Sustainable urban freight transport, stakeholders, carbon emissions, urban planning, 
logistics systems.  

 
  



3 
 

Sammanfattning  
 
Det finns ett behov av att minska de globala koldioxidutsläppen för att begränsa klimatförändringen, 
särskilt från transportsektorn, eftersom den bidrar till en stor andel av dessa utsläpp. Denna 
masteruppsats undersöker koldioxidutsläpp från urbana godstransporter i Oslo, Norge och Stockholm, 
Sverige, samt de åtgärder och strategier som har implementerats i enlighet med kommunernas 
övergripande mål. Dessutom har involveringen av relevanta godstransportföretag och andra intressenter 
i dessa frågor undersökts, samt utmaningarna och möjligheterna att minska koldioxidutsläppen från 
godstransport i städerna. Båda kommunerna har uttryckt ambitioner att efterleva den Europeiska 
Unionens mål om utsläppsminskning. Resultaten av denna avhandling visar dock att mycket tyder på 
att kommunerna ännu inte har genomfört tillräckligt effektiva åtgärder för urbana godstransporter för 
att minska koldioxidutsläppen från denna sektor, om övergripande mål för utsläppsreduktion ska 
uppnås. Vidare visar resultaten att Oslo kommun har tillgång till en mängd data och statistik avseende 
urbana godstransporter, men saknar en omfattande godstransportplan. Stockholms Stad har å andra 
sidan en godstransportplan, men saknar omfattande data och statistik om urbana godstransporter. Fokus 
på - och inkludering av - godstransport i övergripande stadsplanering kan hävdas ha ökat något, men vi 
hävdar att det fortfarande finns behov av att öka kunskapen och förståelsen om utsläppsminskning för 
godstransport över olika avdelningar och städer, för att at nå en mer hållbar framtid för godstransporter 
i städerna.  
 

Nyckelord: hållbara urbana godstransporter, koldioxidutsläpp, stadsplanering, logistiksystem  
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Glossary 
 
Carbon emissions and CO2 equivalents: “Carbon dioxide (CO2) is a colourless, odourless and non-
poisonous gas formed by combustion of carbon and in the respiration of living organisms and is 
considered a greenhouse gas. Emissions means the release of greenhouse gases and/or their precursors 
into the atmosphere over a specified area and period of time” (OECD, 2013.). The statistics for carbon 
emissions in this report is usually given in CO2 equivalents (CO2e), which is a quantity of gas that 
corresponds to the climate effect of carbon dioxide. It is a way of translating the contribution of different 
gases to global warming to a uniform scale (Lydén, 2016). In this report, CO2e emissions will be referred 
to as carbon emissions.  
 
Carbon footprint: Refers to all direct and indirect emissions which are related to human activity 
(Aaserud, 2019).   
 
Direct emissions: Refers to carbon emissions which are physically located within municipal or state 
borders (Aaserud, 2019).  
 
Environmentally friendly vehicles: Environmentally friendly vehicles that release less harmful 
emissions compared to traditional internal combustion engine vehicles, which run on diesel or 
gasoline (GreenVehicleGuide, 2019). 
 
Freight consolidation: The process of several smaller shipments being bundled and shipped 
together when forwarded to the same location (Businessdictionary, n. d.).  
 
Indirect emissions: Refers to emissions deriving from production of goods and/or transport outside 
municipal and state borders, which are used within one geographical area (Aaserud, 2019.  
    
Last-mile: Within supply chain management and transport, the term last-mile is used as a way of 
describing the pattern of movement of goods from a freight terminal, to the final destination (e.g. 
consumer's home, store, restaurant) (Goodman, 2005).  
 
Sustainable fuels: Refers to fuels for vehicles such as biogas, bioethanol, biodiesel, electricity, 
hydrogen or plug-in hybrid, which releases less carbon emissions when used compared to fossil 
fuels such as gasoline and diesel (Iwan et al., 2014).  
 
Tank-to-wheel: Refers to the direct emissions resulting from vehicle operation (Schmied and Knörr, 
2012). 
 
Traffic performance: Refers to the work being carried out by one or more vehicles, during transport 
from one place to another (Språkrådet, n.d.). Traffic performance as a measuring unit is used when 
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analysing transport and infrastructure, and constitutes the number of vehicles multiplied by the 
distance in kilometres each vehicle moves (Trafikverket, 2017a). 
 
Transport performance: Describes the activity within the transport system, and is for passenger 
transport presented in the measure of person-kilometres, and for freight transport in the measure 
tonne-kilometre. A person-kilometre refers to the transfer of one person per kilometre. 
Correspondingly, a tonne-kilometre means a movement of one tonne of goods one kilometre 
(Trafikanalys, n. d.). 
 
Urban freight transport: Refers to “all movements of goods to, from, through or within the urban 
area made by light or heavy vehicles, including service transport and demolition transport as well 
as waste and reverse logistics” (Stefanelli et al., 2015, p. 9). Trips with the intention of purchasing 
goods conducted by individual households are not considered as a part of the urban freight system, 
rather they are considered to be passenger transport trips (Stefanelli et al., 2015).  
 
Well-to-wheel: Refers to the sum of the emissions deriving from the production of fuel, as well as 
tank-to-wheel. In other words, direct and indirect emissions (Schmied and Knörr, 2012).   
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1. Introduction 
Increasing urbanisation is evident around the world, and result in a higher concentration of populations 
in urban areas (Eurostat, 2018a). Urbanisation processes force us as planners to rethink how to plan and 
facilitate physical and social environments, especially in regards to reducing carbon emissions. One 
topic that is shaping the discourse on contemporary urban planning is climate change; recent reports 
such as from IPCC (2018), highlight the urgent need to reduce global emissions. In order to reduce 
carbon emissions, there is a need to plan for sustainability in our cities. Sustainable development in 
general is often discussed with the definition from the Brundtland Report, stating that; “Sustainable 
development is a development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” (Brundtland, 1987, p. 54). Transport, both of people and of 
goods, contributes to meeting the needs of our society, but is also guilty of harmful effects such as air 
pollution and carbon emissions. In Oslo and Stockholm, direct carbon emissions from personal transport 
are projected to decrease, partly due to the phasing in of sustainable fuel and vehicle technology 
(KlimaOslo, 2019c, Stockholm, 2018a). For freight transport, however, the carbon emissions are 
projected to be stable or even increase in the next ten years (KlimaOslo, 2019c; Stockholm, 2018a).   
  
According to the Swedish Transport Administration, it is the cities that will face the largest problems 
with freight transport (Trafikverket, 2012). The increasing urban population, in addition to a general 
population growth, affects economic growth and consumption patterns, which in turn will have 
consequences for the logistics systems (Trafikverket, 2012). The distribution of goods and services in 
urban areas is often done by road-based vehicles on fossil fuels, and thus could increase cities’ total 
emissions (Trafikverket, 2012). Scholars argue that municipal planners and officials often prioritise 
personal transport over freight transport, and that there is a lack of inclusion of freight transport in 
comprehensive planning (Lindholm, 2010; Ballantyne et al., 2013). In addition, there is argued to be a 
lack of knowledge for freight transport by municipal planners, and freight transport is often not the 
focus of strategies for reducing carbon emissions (Lindholm, 2010; Ballantyne et al., 2013; Pitera et al., 
2017). Freight transport planning includes a variety of stakeholders, from logistics companies, 
municipal officials, and the retail sector and restaurants. Cooperation between the stakeholders is argued 
to be key in order to develop efficient solutions which increases the accessibility of freight vehicles and 
reduces the carbon emissions from this sector (Kijewska and Johansen, 2014). Therefore, this thesis 
will explore how the municipalities of Oslo and Stockholm facilitate and develop strategies for urban 
freight transport, and how they are working to reduce carbon emissions which derive from this 
operation.  

1.1 Research Motivation  

Stockholm and Oslo are similar in several ways, in regards to climate, size, economy and culture. Both 
Oslo and Stockholm have ambitious goals for emission reduction in general, and especially for 
emissions related to transport. New developments, such as e-commerce and home delivery, are 
changing urban freight transport systems, and there has been an increase of freight vehicles in both 
Norway and Sweden (Taniguchi et al., 2016; Pinchasik et al., 2018). Despite these developments, urban 
freight transport has been receiving little focus from planners and decision makers (Lindholm, 2010). 
The complexity of urban freight transport makes it challenging to develop suitable and effective 
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measures for emission reduction, and it is also considered challenging to implement viable solutions 
with meaningful involvement of stakeholders (Gammelgaard et al., 2017). These challenges highlight 
why it is important to study urban freight transport and to develop efficient solutions and measures for 
carbon emission reduction.  

1.1.1 Aims and research questions 
The study will investigate how the Oslo and Stockholm municipalities work with freight transport 
within the municipal borders, and how they facilitate sustainable transport through cooperation with 
key stakeholders. As mentioned earlier, cities are shaped by changes in technology and behaviours, and 
they need to have a stronger focus on the vital functions of freight transport in the cities. The study aims 
to understand how the municipalities work with urban freight transport in terms of their strategies for 
future developments, and to understand how different stakeholders deal with urban freight transport 
issues. The study also aims to understand the differences and similarities between the situation in Oslo 
and Stockholm, particularly how they develop their strategies and cooperate with freight transport 
actors. The findings will be discussed in light of the European Union’s goal of a 40 per cent reduction 
of greenhouse gas emissions before 2030 (European Commission, n.d/a) , and the recent UN climate 
report concerning the opportunities to limit global warming to 1,5 degrees Celsius (IPCC, 2018). The 
ambition is that this research will contribute to knowledge regarding urban freight transport, and what 
the two municipalities could learn from each other. The aims will be fulfilled through the following 
research questions:  
 

1. How do Oslo and Stockholm municipalities work to facilitate sustainable urban freight 
transport?  

2. How do companies involved with urban freight transport in the two cities work with the 
municipal strategies for emission reduction, and how is the cooperation with the municipalities 
experienced?  

3. What are the challenges faced by the municipalities and companies involved with urban freight 
transport in regards to the implementation of sustainable technology and measures? 

 
The research questions will be answered by conducting a thorough document analysis of plans and 
strategies, as well as interviews with politicians, municipal officials and transport company 
representatives. 

1.1.2 Delimitation of study 

This thesis has several delimitations which have been found to be necessary in order to answer the 
research questions within the allocated time. The study will mainly focus on urban freight transport as 
defined in the glossary, and not analyse personal transport. The focus on urban freight transport allows 
us to investigate, in detail, the strategies which inform the development of new measures and 
interventions. The study of measures and policies targeting freight transport will mainly be focused 
within the municipal borders and on last-mile transport, and not consider regional and national freight 
transport flows.  
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2. Background 

2.1 Urbanisation  
With an increasing amount of the global population residing in urban areas, the ways in which we 
plan our cities will have a large impact on global emissions. The urbanisation process in the Nordics 
began in the 1800s as a result of strong economic growth, industrialisation and communication 
development that tied the cities together (Myhre, 2016; SCB, 2015). This urbanisation process is still 
ongoing, and to a large extent characterises the settlement patterns in Norway and Sweden today. The 
populations which live in cities and dense towns are 82 per cent and 85 per cent, in Norway and 
Sweden respectively (SSB, 2018; SCB, 2015). In both Nordic and international urban planning 
practices, densification, or creating compact cities and towns, has been common as a result of the need 
to reduce urban sprawl (Næss et al., 2011). As a consequence of population growth and urbanisation, 
there is a larger population which again needs infrastructure, housing, food, clothes, and other goods 
and services. Thus, transportation of goods and services in urban environments will also increase.  
 
The increasing urban population places high demands on transport and infrastructure. Although 
distances decrease with a larger proportion of the population living in densely populated areas, 
necessities such as goods and building materials still have to be transported into the cities and 
distributed in commercial and residential areas (Schliwa et al., 2015). At the same time, an increasing 
urban population requires more homes to be built, as well as commercial areas, sports arenas, schools, 
hospitals and other infrastructures. Consequently, the quantity and frequency of construction vehicles 
in urban areas will increase.  

2.2 Carbon Emissions 

2.2.1 Global, national and municipal goals 

On the 12th of December 2015, an agreement on a global response to the threat of climate change was 
negotiated and adopted by consensus of the representatives of 196 state parties at the 21st Conference 
of the Parties of the UNFCCC (United Nations, 2016). The central aim of the agreement, known as “the 
Paris Agreement”, is to “strengthen the global response to the threat of climate change by keeping a 
global temperature rise this century well below 2 degrees Celsius above pre-industrial levels and to 
pursue efforts to limit the temperature increase even further to 1.5 degrees Celsius.“ (UNFCCC, 2019). 
To ensure that the temperature does not increase above the set goal in the Paris Agreement, the signing 
parties aim to reach a global peak of greenhouse gas emissions as soon as possible (UNFCCC, 2019). 
Furthermore, the signed parties are committed to prepare, communicate and maintain a Nationally 
Determined Contribution (NDC), and to pursue domestic measures to achieve them (UNFCCC, 2019). 
However, the Paris Agreement has been criticised by several researchers for aiming too low, and that 
even efforts in accordance with the agreement will only limit the global temperature rise to 3 degrees, 
which will have devastating climate effects (Carrington, 2018; McGushin et al., 2018). 
  
In accordance with the Paris Agreement, the European Union has set a goal of reducing total emissions 
with 20 per cent by 2020 (Eurostat, 2018b) and 40 per cent by 2030 (European Commission, n. d./a). 
Additionally, a long-term goal for 2050 states an 80-95 per cent reduction in carbon emissions 
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(European Commission, n.d./b). Recent findings suggest that the EU has been successful in achieving 
its 2020 goal (Eurostat, 2018). Nationally, both Sweden and Norway have committed to reducing its 
emissions in accordance with the EU goals (Regjeringen, 2019; Regeringskansliet, 2018).  
  
The municipalities of Oslo and Stockholm themselves also have ambitious goals for reduction of carbon 
emissions. Stockholm municipality has a goal of reducing direct emissions per person to less than 2.2 
tonnes carbon emissions per inhabitant by the end of 2020 compared to 1990 emissions, which 
corresponds to a reduction of 57 per cent during the time period (Stockholms Stad, 2019a). This goal 
was reached in 2018, mainly due to cuts in emissions from heating (Miljöbarometern, 2019). 
Simultaneously, the reduction of carbon emissions from the transport sector has gone from 1.6 tonnes 
carbon emissions per person (1990) to 1.1 tonnes per person (2018), where 1.1 tonnes was achieved 
already in 2008 (Miljöbarometern, 2019).  
 
Oslo municipality has a goal of reducing direct carbon emissions to maximum 766 000 tonnes CO2e by 
the end of 2020, which, when using population forecasts for 2020 (Oslo Kommune, 2017) translates to 
1.1 tonnes carbon emissions per person. For comparison, the direct emissions in Oslo per 2017 were 
1.6 tonnes per person, and direct emissions decreased by approximately 9 per cent from 2016 to 2017 
(Miljødirektoratet, 2019). In the Energy and Climate Strategy, it is stated that the goals are to reduce 
carbon emissions by 50 per cent in 2020, and by 95 per cent in 2030, compared to 1990 levels (Oslo 
Kommune, 2016a). In Oslo, there has been a decrease in carbon emissions from the transport sector 
from approximately 1.3 tonnes per person in 2009, to 0.87 tonnes per person in 2017. The major 
contributor to this decline is reduced emission from personal vehicles, which has decreased from 0.74 
tonnes per person (2009) to 0.47 tonnes (2017). In comparison, the decrease for light- and heavy-duty 
vehicles has gone from 0.48 tonnes per person (2009) to 0.35 tonnes (2017) (Miljødirektoratet, 2019).  
 
The above mentioned emission goals and data refers to direct emissions, i.e. emissions within the 
municipal borders. According to Aaserud (2019), indirect emissions are much larger that the direct 
emissions, due to the fact that consumed goods and products are often produced outside municipal 
borders. It is much more complicated to measure indirect emissions, however, calculations show that 
indirect emissions are approximately 6 to 13 times larger than the direct emissions (Aaserud, 2019). 
Furthermore, although direct emissions are decreasing, indirect emissions are increasing in Oslo 
(Aaserud, 2019). Similar data regarding indirect emissions could not be located for Stockholm. 

2.2.2 Current state of progress 

In October of 2018, the United Nations’ (UN) Intergovernmental Panel on Climate Change (IPCC) 
released a report stating the urgent need to address climate change issues to limit global warming to 1.5 
degrees (IPCC, 2018). Furthermore, the report states that it is still possible to limit the global 
temperature rise to 1.5 degrees, however this will require a radical reduction of emissions in all sectors 
in the coming ten years. The IPCC (2018) expresses concern over the faith in technical solutions that 
will trap carbon emissions from the atmosphere, and argues that it is important to also target efforts 
towards changing our current structures, not just implementing new technology. The IPCC report (2018) 
shows that limiting global warming to 2 degrees Celsius is not sufficient, and that a 2-degree increase 
will have irreversible climate change effects (IPCC, 2018).  
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Nonetheless, recent findings suggest that global emissions have not yet reached peak levels, as was 
expected after the 2014-2016 stabilisation of global carbon emissions (Global Carbon Project, 2018). 
According to the Global Carbon Project (2018), global carbon emissions have further increased to a 
record high level. In a report by the Global Carbon Project, launched at the 2018 UN climate summit in 
Katowice, Poland, it was also stated that the reason for the continued increase of emissions, despite of 
The Paris Agreement, is a growing number of cars globally, as well as a renaissance of coal use (Global 
Carbon Project, 2018). Yet, as stated in the report by the Global Carbon Project, it is still possible to 
reverse the current emission trend by 2020. Such a shift requires a substantial cut in emissions from 
transport, industry and farming (Global Carbon Project, 2018).    

2.3 Carbon Emissions from Transport 

Globally, 23 per cent of the carbon emissions in 2010 were related to transport, and as of today, the 
transport sector is the fastest growing contributor to global carbon emissions (WHO, n. d.). The global 
transport sector can be divided in two main parts: commercial freight transport and passenger transport 
(Planete energies, 2017). The majority of the global carbon emissions come from land-based transport, 
such as heavy duty vehicles, which despite representing only 3 per cent of the vehicle fleet in the EU, 
produce almost a quarter of the total carbon emissions generated by the road transport sector in the 
region (Branningan et al., 2011). As a result of the rise in trade, as well as a diversification of product 
value chains, the commercial freight sector is expanding rapidly. Furthermore, changing consumer 
behaviours has led to more online shopping, and a higher demand for fast deliveries (Planete energies, 
2017). 
  
A substantial increase in global passenger and 
freight transport is expected in the years to 
come, with a likely increase of motor vehicles 
globally from 1 billion (2015), to 2.5 billion in 
2050 (OECD/ITF, 2017). Furthermore, some 
projections have suggested that without 
government intervention, carbon emissions 
produced by heavy-duty vehicles will be 
remain stable at around 35 per cent higher in 
both 2030 and 2050, compared to 1990 levels 
(European Commission, 2014).   
 
The development of carbon emissions over 
time from freight transport has, to some extent, 
differed between the Nordic countries 
(Pinchasik et al., 2018). On a national level, 
Sweden has reported a decrease in carbon 
emissions from freight transport, while emissions from freight transport in Norway have been stable 
(Pinchasik et al., 2018). Furthermore, carbon emissions deriving from freight transport in Norway are 
expected to increase slightly towards 2030, while Swedish emissions are expected to decrease further 

Definitions of freight vehicles 
In general, there are various definitions of what 
constitutes heavy- and light-duty vehicles. However, 
light-duty vehicles are often referred to as vehicles used 
in commercial freight traffic, with a total weight of less 
than 3,5 tonnes. Correspondingly, heavy-duty vehicles 
are often defined as having a total weight of more than 
3,5 tonnes.   
 
This research paper will use these two broader terms; 
light-duty freight vehicles (under 3.5 tonnes carrying 
capacity), and heavy-duty freight vehicles (over 3.5 
tonnes carrying capacity). Moreover, within the broader 
term light-duty freight vehicles, small trucks, small and 
large cargo vans, and combi-vehicles are included. For 
the broader term heavy-duty freight vehicles, large 
trucks and tank trucks are included.          
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(Pinchasik et al., 2018). In contrast, the traffic performance for freight transport on Swedish roads are 
expected to increase by 53 per cent between 2006 and 2030 (Stockholms Stad, 2016a).  
 
In Oslo, 61 per cent of total emissions derive from the transport sector, of which approximately half 
comes from freight transport (Oslo Kommune, 2016a). For Stockholm, carbon emissions from road 
transport constitute about 80 per cent of all emissions from transport (Stockholms Stad, 2016a). The 
road traffic is dominated by personal vehicles, but freight vehicles still have a large impact, as they 
carry out 4 per cent of the traffic performance while accounting for about 20 per cent of the carbon 
emissions from road traffic (Stockholms Stads, 2016a).  

2.4 Logistics Systems and Freight Flows 

2.4.1 Factors impacting logistic system structures  

Figure 1 and Figure 2 illustrate the driving forces and other conditions which impact the supply and 
demand structures within freight transport in general. Typically, different industries will emphasise 
different parameters of competition, such as time, service and costs (Grønland et al., 2014). An 
important driving force for the structure of the logistics systems is the relationship between the costs of 
storage and the costs of transport (Grønland et al. 2014). Economies of scale within the production 
sector will provide a greater degree of centralisation of the logistics systems, while a lack of economies 
of scale results in local production and decentralised logistics systems (Grønland et al., 2014). 
 
 

 

 
 
 
Figure 1. Conditions that affect the transport demand. Source: Adopted from Grønland et al., 2014, p. 24 
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Figure 2. Conditions that affect the transport supply. Source: Adopted from Grønland et al., 2014, p. 25 

2.4.2 Freight flows on national level 

The flow of freight traffic in cities such as Stockholm and Oslo cannot be viewed in isolation, they must 
be viewed from both from a climate change perspective and a logistics perspective. The urban freight 
transport systems are often merely the last stretch of a larger international, national or regional 
distribution system due to the impact of economies of scale on freight transport supply and demand, as 
explained above (Grønland et al., 2014). 
  
For the trading industries in Norway, for example, there has been a trend towards increased 
centralisation of inventory, which consequently leads to increased needs for freight transport, as the 
average distances that goods are transported increases (Grønland et al. 2014). In this centralisation 
process for Norway, a significant part of the central warehouses has been placed in the Oslo area 
(Grønland et al. 2014). The growth in tonnes of goods transported in Norway has increased by about 20 
per cent over the past 25 years. However, the transport performance of domestic freight transport in 
Norway has doubled in the same period, because more goods are transported over longer distances 
(Grønland et al. 2014).  
 
In both Norway and Sweden, the growth in freight transport performance is far stronger than for private 
consumption and Gross Domestic Product (GDP) (Osloregionen, 2012; Trafikverket, 2015). The 
reasons for this include, among other factors, population growth, urbanisation and demographic 
changes, changed consumption patterns, same-day delivery and e-commerce expansion (Trafikverket, 
2012). Both Norway and Sweden can be said to be consumer societies, and over the past decades, the 
production of consumer-oriented goods has decreased in the cities, while the import of such goods have 
increased (Grønland et al. 2014, Trafikverket, 2012). Consequently, this reinforces the effects of the 
volume-related imbalance between import and export, because imported and exported goods will have 
different requirements for transport (Grønland et al. 2014).  
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2.4.3 Freight flows on regional level 

For both the Oslo and Stockholm regions, incoming freight volumes are larger than outgoing freight 
volumes (Farstad, 2018; Skärlund, 2017). This trend can be explained by large populations in these 
regions, which in turn entails large volumes of consumer goods and a smaller proportion of producing 
activities in comparison to the other regions in Norway and Sweden (Farstad, 2018; Skärlund, 2017; 
Stockholms Stad, 2018a). Essentially, all goods destined for the Stockholm and Oslo regions pass some 
form of node for transshipment to another vehicle (Farstad, 2018; Skärlund). Goods reach the region by 
sea, rail, road or air transport, but the last stretch takes place, in most cases, with a heavy- or light-duty 
vehicle from one of the freight terminals outside the central parts of the city, and the return transport 
from the cities are generally empty (Stockholms Stad, 2018a).  

2.4.4 Freight flows on urban level 

Urban areas represent particular challenges for freight transport, both in terms of logistical performance 
and environmental impacts, such as emissions, noise, congestion and land use (Schliwa et al., 2015). 
Urban freight transport is indispensable for the city’s economy, but at the same time freight deliveries 
significantly affect the attractiveness and quality of urban life (Trivector, n.d.). Transport in urban areas 
requires efficient interfaces between long-haul transport and last-mile distribution. Smaller, more 
efficient and cleaner vehicles can be used for local distribution, and negative impacts of long-distance 
freight transport passing through urban areas can be reduced through planning and technical measures. 
The need for freight transport to, from, within and through the big cities will be greater in the future 
than what is needed today (Trafikverket, 2017b). In Stockholm, large warehouses can be found outside 
the city in both the northern and southern parts, and they are generally located close to roads and 
railways (Stockholms Stad, 2018a). Larger shopping centres and businesses in the Stockholm city centre 
generally have underground goods reception areas, but a large part of freight transport is dependent on 
loading sites located on public streets, which is why the handling of the so-called "last mile" transport 
is an important part of Stockholm's challenges for urban freight transport (Stockholms Stad, 2018a). 
According to reports from Oslo municipality and other neighboring municipalities, there is a tendency 
for property prices in central urban areas to increase due to urbanisation, and consequently large 
warehouses and industrial and wholesale businesses are moving out to peripheral areas of the city 
(Osloregionen, 2012). In Oslo, Alnabruterminalen, a large railway terminal for goods, handles a large 
part of all goods destined for the city from surrounding areas (Osloregionen, 2012). Additionally, 
several large distribution companies such as Schenker, Tollpost Globe and Posten, are located adjacent 
to Alnabrutermnialen (Bentzrød, 2012).  

2.4.5 Last mile transport  
As mentioned previously, there are several challenges linked to the last part of the distribution network 
occurring in urban environments when it comes to both business-to-business and business-to-consumer 
supply chains. The last-mile transport is usually the least cost-efficient part of the whole transport 
network, and comprises up to 28 per cent of the total cost in freight transport, which has come to be 
known as the “last-mile problem” (Scott et al., 2009; Rodrigue et al., 2009). Furthermore, last-mile 
deliveries to retail stores, restaurants, and other vendors in a city centre often contribute to congestion 
and safety issues (Allen, 2012). 
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3. Literature Review  
This chapter aims to explore relevant literature and studies related to freight transport in an urban 
context and will be presented in three sections. The first section will introduce trends and developments 
which impact current and future freight transport flows. Furthermore, urban planning practise related 
to freight transport will be presented, such as stakeholder interactions and knowledge and experience 
among planners. Lastly, vehicle and fuel technologies that are argued to reduce carbon emissions will 
be presented.  

3.1 Trends Impacting Freight Transport  
The freight transport sector is complex, and there are several factors impacting its development on 
global, national and local scales. Some of these factors include demographic shifts, consumer 
behaviours, political and economic fluctuations, and technological advancements (Aarhaug et al., 2018; 
Skärlund, 2017). There are, however, several uncertainties connected to these trends and to the 
projections of future freight flows, which are related to the complexity of this system. Nevertheless, this 
chapter aims at presenting several trends that are likely to have some impact on urban freight transport 
flows and carbon emissions, such as demographic shifts, societal trends and technological 
developments. 

3.1.1 Demographic trends 
As aforementioned, urbanisation leads to a higher concentration of people in smaller geographical units, 
which may again reduce lengths of last-mile transport (Eurostat, 2018a). However, urban residents are 
more likely to have a higher consumption, ultimately increasing the total transport volume (Florida, 
2016). According to a report from McKinsey, large cities will account for 81 per cent of total 
consumption, and 91 per cent of growth in consumption between 2015 and 2030 (Dobbs et al. 2016). 
Another demographic trend that could impact urban freight transport is the increasing amount of elderly 
due to increasing life expectancy (Eurostat 2015; World Health Organization & The World Bank 2011), 
as the need for services such as home delivery of food and medicines may increase (Aarhaug et al., 
2018; Anderton et al., 2015; Velaga et al., 2012). 

3.1.2 Societal trends 
There are some societal trends that might influence future consumption patterns, ultimately leading to 
a shift in distribution patterns and freight transport. These trends relate to the economic and political 
spheres of society.  
 
Sharing Economy 
First, if the trend of sharing economy which is currently emerging continues, it could impact the 
transport market in terms of supply rather than the demand, by a shift towards new transport services 
(Leiren and Aarhaug, 2016). Here, some of the transport services can be de-professionalised, resulting 
in lower prices and higher demand, ultimately resulting in a change of means used for transport 
distribution (Leiren and Aarhaug, 2016). Aarhaug et al. (2018) explain that as of today, sharing 
economy models are mainly related to passenger transport rather that freight transport. They argue, 
however, that the aforementioned demographic shifts will increase the future needs to share resources, 
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areas and vehicles, also for freight transport. An increased degree of sharing economy for both private 
and business operators can lead to smaller commodity volumes, as goods are shared to a greater extent 
between people rather than purchased new (Aarhaug et al. 2018). This, in isolation, gives less transport 
needs, but can at the same time lead to more local transport in order to transport what is to be shared, if 
we compare with the situation without sharing (Aarhaug et al. 2018). 
 
Shift in placement of distribution centres 
Changes in distribution chains may also impact future freight transport. The location of the production 
in relation to the customers is one of the key indicators of carbon emissions in the freight transport 
sector (Aarhaug et al., 2018). Aarhaug et al. (2018) report that there is a tendency that central 
commodity storages are becoming more local and closer to the customer. The trend of logistic centres 
moving out to the periphery of cities and urban environments is amidst a shift due to the development 
of e-commerce and same-day delivery, where logistic operators to a larger extent want to locate in the 
inner parts of the city (Aarhaug et al., 2018).  
 
Increased environmental awareness and climate change  
Furthermore, increased climate and environmental awareness by politicians and decision-makers points 
to the phasing in of more environmentally friendly technology and regulations to limit the volume of 
transport (Aarhaug et al., 2018; Pachauri et al., 2014; Anderton et al., 2015). For freight transport, 
requirements for sustainable transport systems will set guidelines for how the transport sector will 
change towards 2050 (Aarhaug et al., 2018). Early adaptation and use of more environmentally friendly 
technologies can bring cost benefits to the carriers by reducing fuel consumption and emissions. This 
can reinforce the effects of centralisation with the continuation of long transport distances.  

3.1.3 Technological trends 
Increased utilisation of digital technology in the value chain, as well as in the transport of goods can 
enhance consolidation opportunities and reduce the need for inventories (Aarhaug et al. 2018). For 
example, the use of data can help forecasting customer orders before they occur, and thus be used to 
plan the logistics system before the orders are placed. This can reduce the risk that an increasing number 
of spontaneous orders and a reduction in storage areas in large cities result in an increasing number of 
deliveries with smaller vehicles. 
 
E-commerce and last mile 
The e-commerce sector is currently changing our entire purchasing patterns and is radically changing 
the systems of freight transport, particularly related to distribution of goods (Taniguchi et al., 2016). 
The challenges related to last-mile delivery are increasing, as consumers demand faster and more 
convenient deliveries, to very low costs or even for free (Allen, 2012; Postnord, n. d.; Euromonitor 
International, 2018). In recent years, there has been a growing trend of physical stores being replaced 
by e-commerce. Aarhaug et al. (2018) predict that towards the year of 2050, the increased use of e-
commerce will result in fewer physical stores and more display rooms. Furthermore, e-commerce will 
continue to grow rapidly, and lead to the delivery of goods to a greater extent being carried out directly 
to the end customer or via a packing station, instead of to shops and shopping centres (Aarhaug et al., 
2018). As a consequence of this trend, there will be increased freight traffic in residential and downtown 
areas (Aarhaug et al, 2018). In addition, the growth of seasonal logistics due to popular holiday and 
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campaign days, such as Black Friday, Single's Day or National Cyber Days, result in significant pressure 
on logistics companies to build additional capabilities and employ resources to cope with short-term 
volume fluctuations, which in turn can be difficult to predict (Euromonitor International, 2018). In 
theory, e-commerce holds the potential to reduce transport if consumers shop online instead of travelling 
to a physical store. The reality, however, is that many consumers want to physically view products 
before purchasing, which means that the transport instead is doubled (Stockholms Stad, 2018a).  
 
Autonomous Vehicles 
A likely development for urban freight transport is smaller and automated electrified vehicles that can 
further reduce delivery times (Alessandrini et al., 2015). For road transport, the expectation is that 
automation only increases in scale for freight transport. If this happens, it could have major 
consequences for logistics, value chains and goods transport technology (Maurer et al., 2016). Self-
driving vehicles can provide a great streamlining of the logistics systems in the years to come (Aarhaug 
et al, 2018). When using self-driving vehicles, road transport will become even more attractive over 
other means of transport due to lower payroll costs, which could result in an increase of road traffic 
performance (Aarhaug et al., 2018).  
 
Intelligent Transport Systems 
What characterises the use of Intelligent Transport Systems (ITS) are combinations of automatic 
registration of data, electronic communication and the use of computers and systems for feedback to 
road users (Høye and Ragnøy, 2011). Measuring equipment along roads record both road and traffic 
conditions, and transmit the information to traffic information centres or directly to vehicles (Taniguchi 
et al., 2016). Furthermore, vehicles can be equipped with navigation systems that process information 
and present the results appropriately (Høye and Ragnøy, 2011). Collaborative Intelligent Transport 
Systems (CITS) have the potential to improve the coordination of the transport system, which is of great 
importance for efficiency, capacity utilisation and safety in transport systems (Aarhaug et al, 2018). 
However, in total, the expectation is that this could lead to an increase of the total amount of vehicles 
used for freight transport (Aarhaug et al., 2018).   
 
Other technological developments such as 3D printing, drones and hyperloop have the potential to 
impact the future of urban freight transport to some extent, however, is not expected to have any large 
impacts within the next few decades (Aarhaug et al., 2018; Bernsmann et al., 2016; Grønland et al., 
2014). 

3.2 Planning for Sustainable Urban Freight Transport   
In a Scandinavian context, the focus in the public debates has been to reduce carbon emissions from 
personal transport by increasing the amount of electric vehicles and other vehicles with alternative fuels, 
investing in public transport infrastructure, as well as targeted efforts to improve cycling and walking 
opportunities in the cities (Lindholm, 2013). With the focus being on personal transport, urban freight 
transport has often been neglected and overlooked in the public debate and in urban planning (Bjørgen 
et al., 2019; Lindholm, 2010; Ballantyne et al., 2013). There is an increasing demand for urban freight 
transport as a result of the expansion of e-commerce and home deliveries, while at the same time, cities 
are working to reduce their carbon emissions and climate footprint. There is a need to understand and 
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target these developments in conjunction if our goals of emission reductions are going to be met 
(Lindholm, 2013).  

3.2.1 Knowledge and experience among planners 
There is a general consensus in the literature on urban freight transport that local authorities lack 
knowledge and expertise on urban freight transport (Lindholm, 2010; Ballantyne et al., 2013; Pitera et 
al., 2017; Bjørgen et al., 2019). The issue of freight transport involves many departments and 
authorities, from traffic planners and urban planners, to health and safety officials. Many cities lack a 
responsible department or group who work with urban freight transport and there is often no overall 
consensus on how freight transport should be tackled and developed in an urban context (Bjørgen et al., 
2019). Lindholm (2010) conducted in-depth interviews with politicians, decision-makers and public 
officials in Sweden, and concluded that the awareness and knowledge of urban freight transport is 
subpar. Lindholm and Blinge (2014) concluded similarly, when analysing the empirical data from a 
survey used to assess knowledge and awareness of freight transport among stakeholders that was sent 
to all municipalities in Sweden. The lack of knowledge also translates to a lack of interest in - and 
measures for - freight transport, Lindholm (2010) argues, suggesting the need to place freight transport 
higher on the agenda. Pitera et al. (2017) analysed planning processes in Trondheim, Norway, and found 
that there were few or no discussions about freight transport during planning, design or construction 
processes. The lack of comprehensive plans and knowledge, they argue, will lead to problematic and 
dangerous traffic situations. Ballantyne et al. (2013) also argue that the little focus there is on freight 
transport in urban planning is mainly on small-scale projects or specific measures, and not an inclusion 
of freight transport into comprehensive urban planning. The lack of overall strategies and plans for 
urban logistics and freight transport makes it difficult to get knowledge about the current situation, 
possible measures for emission reduction and more structured urban freight transport (Bjørgen et al., 
2019). The European Commission (2013) pointed out that one of the key problems for urban logistics 
is the lack of data and information, which is needed to inform policies and long-term planning. 
Ballantyne et al. (2013) found that there is a pattern across cities which show that officials have little 
knowledge of urban freight transport, and they highlight a need for a generic decision-making 
framework to inform these processes of transformation.  

3.2.2 Stakeholders and cooperation 

One issue with freight transport planning is the complexity of the system, where many actors are 
involved at different stages. Bjørgen et al. (2019, p. 36) differentiate the stakeholders between carriers 
(logistics providers and transport service partners), authorities (local, regional and national), receivers 
(e.g. retailers, hotels, restaurants) and end consumers (e.g. citizens, shoppers and tourists). Within the 
urban area, Bjerkan et al. (2014, p. 34) visualise the groups involved in urban distribution and which 
stakeholders that belong in each category (see figure 5). These actors have different, and sometimes 
conflicting, goals and strategies, which make the issue of urban freight transport complicated and make 
it difficult to find one solution that works for all actors (Bjerkan et al., 2014). 
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Figure 3. Stakeholders in urban distribution. Source: Bjerkan et al. 2014, p. 34 
 
Gammelgaard et al. (2017) argue there is a need for increased inclusion of stakeholders in the 
development of urban freight transport measures, where actors attain a sense of value creation and 
ownership. They argue one must be aware of the “plurality of rationalities of the different stakeholders”, 
and that these rationalities are not always compatible (p. 18). The presence of active and inactive 
stakeholders challenge decision-makers, as they have to navigate between the many actors involved to 
implement successful solutions. Kijewska and Johansen (2014, p. 142) explain that the negative effects 
of urban freight transport of goods are mainly caused by a lack of cooperation between actors in the 
supply chain, and a low effectiveness of transport systems. The competitive nature of freight transport, 
an industry with small margins, has the effect that the sharing of knowledge and technology could be 
seen as less important (Kijewska and Johansen, 2014). The transport companies are as expected firstly 
focused on costs, and want to minimise delivery times and expenses, while maximising delivery 
volumes (Kijewska and Johansen, 2014). In order to reduce emissions from freight transport, authorities 
must implement measures which restrict or hinder undesirable behaviours, in addition to measures 
which promote or reward desirable behaviours (Lindholm, 2010).  

3.2.3 Sustainable urban freight transport 
A commonly used definition of sustainable urban freight transport comes from Behrends et al. (2008). 
The definition was developed as a response to the lack of understanding and knowledge about 
sustainable urban freight transport. The term “sustainability”, they argue, is vague and opens up for 
many interpretations. The definition with its objectives therefore gives involved actors indicators to 
work with and to evaluate their policies against. Therefore, sustainable urban freight transport should, 
according to Behrends et al. (2008, p. 704), meet the following objectives: 
 

- to ensure the accessibility offered the transport system to all categories of freight transport; 
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to reduce the air pollution, greenhouse gas emissions, waste and noise to levels without 
negative impacts on the health of the citizens or nature; 

- to improve the resource and energy efficiency and cost effectiveness of the transportation of 
goods, taking into account the external costs; and 

- to contribute to the enhancement of the attractiveness and quality of the urban environment, by 
avoiding accidents, minimizing the use of land, without compromising the mobility of citizens. 

 
In urban planning, planners are faced with 
three fundamental aims: environmental 
protection, economic development and social 
equity, with sustainable development situated 
in the centre of this triangle (see figure 6) 
(Campbell, 1996). According to Campbell 
(1996), sustainability cannot be reached 
directly, rather, the conflicts between these 
three fundamental aims needs to be 
confronted and resolved in order to reach 
sustainability.  
 
 
 

Sustainable transport entails such economic, ecological and social dimensions, which all must be taken 
into account. Rogers et al. (2008) and Russo and Comi (2012) discuss these dimensions, explaining that 
the economic dimension focuses on maximising revenue while minimising capital resources, which  
includes limiting the journey time, route length and congestion. Furthermore, the economic dimension 
also focuses on the need to develop policies which allow transport operators to deliver cost-effective 
transport in a financially sustainable context (Behrends et al., 2008). Moreover, the ecological 
dimension focuses on reducing biological and ecological impacts, which includes minimising air 
pollution, carbon emissions and physical space used for roads and infrastructure (Macharis and Melo, 
2011). The social dimension is concentrated around maintaining stable social and cultural systems, 
which aims to make social interactions in traffic better and improving safety (Rogers et al., 2008). These 
dimensions play important roles, and must all be taken into account when developing policies and 
measures for sustainable urban freight transport. The role of planners is therefore to engage with the 
current challenge of sustainable development with a dual, interactive strategy: (1) to manage and resolve 
conflict; and (2) to promote creative technical, architectural, and institutional solutions (Campbell, 
1996).  
 
To combat the issue of negative impacts on sustainability from urban freight distribution, several 
measures and initiatives have been implemented, such as: night distribution, freight consolidation 
centres, promotion of environmentally friendly vehicles and fuels, restricting roads for passenger 
vehicles and loading and unloading zones (Macharis and Melo, 2011). However, Macharis and Melo 
(2011, p. 2) argue, a “lack of evaluations and systematic assessment of the effects of different measures, 
may lead to the promotion and implementation of solutions unsuitable to the local context”. 
Furthermore, not acknowledging the aims of the different stakeholders in urban freight transport policy 

Figure 4. Triangle of conflicting goals in planning. Source: Campbell (1996) 
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making can lead to issues in the implementation phase. Melo and Costa (2007) argue for the importance 
of the different stakeholders knowing about each other’s expectations in order to achieve win-win 
solutions. Macharis and Melo (2011, p. 7) argue that “if the effects of an initiative can be estimated, 
stakeholders will be conscious of the benefits available from a specific measure, which can easily lead 
to an integrated strategy”.   

3.3 Developments in Fuel and Vehicle Technology 
Pinchasik et al. (2018) argue that it is difficult to remarkably reduce transport demand. They also argue 
the same applies to how much the government can influence the use and filling rate of vehicles, unless 
maximum vehicle length and total weight are increased in the regulations. With this in mind, it becomes 
important to develop and implement sustainable fuel and vehicle technology in order to limit carbon 
emissions from the freight transport sector.  

3.3.1 Electrification of freight vehicles 
Most countries have implemented regulations aimed to reduce emissions from fossil fuel vehicles in 
order to reduce climate impact and improve local quality of life (Iwan et al., 2014). One way of reducing 
emissions from freight transport is through the use of more sustainable fuel technology, including 
electric freight vehicles. The electrification, with the use of battery electric vehicles, has come a long 
way for the personal car fleet in Norway (Aarhaug et al., 2018). For heavy-duty vehicles, ships and 
aircrafts, greater uncertainty is attached to the implementation rate, which is mainly related to the 
challenges of charging the batteries quickly (Aarhaug et al., 2018). Vehicles that are in operation for a 
large part of the day cannot be parked to charge for a long period of the day, due to a loss of profit by 
the companies (Aarhaug et al., 2018). Transport companies also face other challenges when 
transitioning to an electric vehicle fleet. These issues include availability of appropriate cars from car 
manufacturers, suitable driving range, weight limits, price, and areas for charging infrastructure (Iwan 
et al., 2014; Mirhedayatian and Yan, 2018). For these challenges to be mitigated, there is a need for 
close cooperation between authorities and transport companies to ensure predictability for sustainable 
investments and awareness of potential issues with this transition (Iwan et al., 2014). 
 
Electrification of vehicles reduces the negative effects of transport on the environment, while having a 
number of others positive effects related to, among other things, noise and local air quality (Aarhaug et 
al., 2018). A consequence of the electrification is that it changes the cost structure of the means of 
transport, in the direction of higher capital costs and lower operating costs (Aarhaug et al., 2018). 
Aarhaug et al. (2018) argue that reduced environmental impact combined with lower marginal costs 
point to the fact that electrification results in more transport performance. Mirhedayatian and Yan 
(2018) argue there are three main policy measures used in European cities to promote the shift to electric 
vehicles for freight transport: purchase subsidies, low-emission or congestion zones, and vehicle tax 
exemptions. These measures can also be used in combination to promote electric vehicles. As argued 
by Pinchasik et al. (2018), companies who are implementing sustainable freight vehicles in an early 
phase must be supported through different measures, for example cost subsidies, exemption from 
charges or prioritisation on public roads. A combination of measures can increase the demand for these 
vehicles, which in turn will result in a greater supply, and consequently reduce the cost difference 
between internal combustion engine vehicles and their sustainable counterparts (Pinchasik et al., 2018). 
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In the political debate, and municipal and state policy documents, electric vehicles are often referred to 
as a “zero-emission” vehicles. Although it is true that from a tank-to-wheel perspective, carbon 
emissions are close to zero, looking at a well-to-wheel perspective, the carbon emissions are highly 
dependent on the method of production of the electricity (NAF, n. d.; Moro and Lonza, 2018; 
Athanasopoulou et al., 2018; Energimarknadsinspektionen, 2018). In a Nordic context, the use of 
electric vehicles is considered to be sustainable, due to an electricity mix consisting of largely renewable 
energy produced in hydroelectric power plants, wind turbines, wave power or nuclear power 
(Athanasopoulou et al., 2018). However, Norway and Sweden are part of a European energy market, 
meaning electricity is imported and exported (Energimarknadsinspektionen, 2018; NAF, n. d.). 
Imported energy can be produced by for example coal, which modifies the climate neutrality of the 
electricity used in Norway and Sweden to some extent (NAF, n. d.; Energimarknadsinspektionen, 
2018). Thus, if using so-called Nordic residual mix in an electric vehicle, the climate impact is 
approximately 80 per cent lower compared to the use of a petrol fuelled car 
(Energimarknadsinspektionen, 2018). However, if eco-labelled electricity is used, the climate impact 
can be set to zero (Energimarknadsinspektionen, 2018). In other European countries the electricity mix 
looks quite different, and can have a ratio of up to 88 per cent fossil fuels (Athanasopoulou et al., 2018). 
Consequently, this impacts the sustainability of the electricity, ultimately impacting the total carbon 
emissions from running an electric vehicle (Athanasopoulou et al., 2018).  
 
Nonetheless, a recent report on Life-Cycle Assessments on electric vehicles from the International 
Council on Clean Transportation (ICCT), shows that electric cars have lower emissions than a 
corresponding petrol or diesel car (Hall and Lutsey, 2018). Even when using electricity produced from 
fossil fuels, electric vehicles in Europe still release on average half as much carbon emissions over the 
first 24,000 kilometres as an average fossil fuelled car (Hall and Lutsey, 2018). This figure varies 
between 28 and 72 per cent depending on how “clean” the electricity used to fuel the car is (Hall and 
Lutsey, 2018). According to the report, compared to the most efficient combustion vehicle, a typical 
electric car releases 29 per cent less carbon dioxide. However, manufacturing electric cars causes more 
emissions than manufacturing a conventional car (Hall and Lutsey, 2018). This is mainly due to battery 
production, which is often done in Japan or South Korea with between 25 and 40 per cent coal power 
in the energy mix (Hall and Lutsey, 2018). Nonetheless, Life-Cycle-Assessments show that electric 
vehicles are still marginally more environmentally friendly. Furthermore, large batteries release more 
carbon emissions in production (Hall and Lutsey, 2018), indicating that batteries for electric freight 
vehicles might emit more (Athanasopoulou et al., 2018).  

3.3.2 Alternative fuel and vehicle technology 
Vehicles using electricity as fuel can be one solution, but there are also other alternative fuels which are 
considered more sustainable than diesel and gasoline. One example is biofuels, such as biodiesel, 
bioethanol, and biogas. Bioethanol contains ethanol generated from biomass fermentation, while 
biodiesel is often produced from rapeseed, vegetable oil, whole plants or biowaste (Iwan et al., 2014).  
Furthermore, according to Iwan et al. (2014), biogas is produced through anaerobic fermentation of 
biomass or biowaste. Figure 7 shows the climate impact in terms of CO2e per kilometre for several of 
the sustainable fuels. FAME refers to biodiesel produced from rapeseed and similar plants, and HVO 
refers to biodiesel produced from hydrogenated vegetable oils (Gröna Bilister, 2016).  
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Similarly to electricity, there are large variations of the sustainability of these alternative fuels 
depending on the method of production. How much biofuels have been mixed in, which climate impact 
the biofuels involved have in a life-cycle perspective, and what climate impact the fossil proportion of 
the fuel have, determines the level of sustainability for these fuels (Energimyndigheten, 2017). Iwan et 
al. (2014) argued that biofuels can have large ecological impacts due to environmental degradation 
connected to growing of crops for production, as well as environmentally harmful fertilisers used in this 
process. In other words, biofuels are not necessarily sustainable in production. For example, biodiesel 
based on residual waste from palm oil production is controversial (NAF, n. d.).  
 
Furthermore, hydrogen is also used to fuel vehicles, and can be produced from agricultural waste or 
from natural gas (Parker et al., 2010). Hydrogen’s only waste product is water, which eliminates harmful 
emissions from the fuel (Iwan et al., 2014). Hydrogen has some limitations, Iwan et al. argue, including 
problems with keeping it liquid in a tank, safety issues and lack of hydrogen supply infrastructure. The 
sustainability of hydrogen is also dependent on the method of production, whether it be from water 
depletion or from natural gas (NAF, n. d).  
 

 
 
 
 
 
 
 
 
 
Figure 5. 
Climate 
impact per 
distance 
traveled. 
Adapted from 
Gröna 
Bilister 
(2016) 
 

In addition to electric vehicles and alternative fuel vehicles, electric and non-electric cargo cycles can 
be seen as part of the solution to reduce emissions in urban freight distribution. Cargo cycles have been 
implemented in urban areas as a means to replace some existing fossil fuel vehicles in transport of goods 
on the last-mile. Cargo cycles have been found to have the potential to replace 25 per cent of city centre 
commercial traffic (Lenz and Riehle, 2013). A study by Schliwa et al. (2015) found that cargo bikes 
have real potential of replacing existing fossil fuel traffic, but that there is a lack of knowledge and 
awareness of this potential and there are regulatory barriers to wider implementation. The study 
identifies a need for greater cooperation between transport providers and authorities to understand the 
possibilities and challenges related to cargo bikes as a mode of freight transport.  
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As shown, there is a substantial body of research which focuses on freight transport in an urban context. 
The key arguments are that there needs to be a greater focus from professionals and politicians on urban 
freight transport and that there needs to be comprehensive plans which include stakeholder participation 
to reduce emissions from this sector. In addition, new developments for vehicles and fuel technology 
could have large impacts for emission reduction. More research is needed, however, on how urban 
freight planning work in practice and what considerations different actors make in decision-making 
processes. This thesis aims to fill this research gap by investigating how municipalities and companies 
involved with freight transport work to overcome barriers, to develop strategies and to implement 
sustainable solutions.  
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4. Research Methodology 
This chapter presents the research design and methodological considerations of this research paper. 
The chapter begins with a presentation of the research design, and an explanation and motivation of 
the case-study approach used to answer the research questions. Furthermore, a discussion of the chosen 
research methods and material will be presented, as well as the method for analysing the results of the 
study.   

4.1 Research Approach 
This research paper strives for an increased contextual understanding of urban planning related to urban 
freight transport in Oslo municipality and Stockholm municipality, and its impact on carbon emissions. 
Thus, a qualitative study was chosen, as it provides a base of increased contextual understanding of a 
phenomenon (Justesen and Mik-Meyer, 2011).  

4.1.1 Case study methodology 
We chose to conduct case studies to answer the central aim of this research, which is a research 
methodology typically seen in social sciences (Heale and Twycross, 2018). Conducting a case study 
means that the researcher performs an up-close, in-depth, and detailed examination of a subject of study, 
as well as its related contextual conditions (Yin, 2013). Furthermore, a multiple case study methodology 
was used, meaning that analysis within cases and across cases is conducted (Stake, 2006). The choice 
of a multiple case study framework for the thesis is largely related to the circumstances of the research 
problem at hand. Climate change and urban freight transport emissions are global phenomenon, and 
thus transcends national, regional and local borders. Nonetheless, Stockholm and Oslo both have a 
strong focus on environmental challenges and climate change, and thus they are highly relevant to study 
in this regard. Using multiple case studies enabled a further investigation of these dynamics, by 
comparing the phenomena in different contexts. Using a case study approach enables the researcher to 
accurately and comprehensively illuminate a topic or issue in detail (Bryman, 2011), and is therefore 
advantageous when aiming at comparing two practices. What is defined as a case may vary; it can be a 
person, an event, a residential area but also a smaller society (Bryman, 2011). 
 
A case study approach to the research question was chosen due to its comprehensive nature, which 
according to Denscombe (2014) means that the case study allows you to view relations, events and 
processes in greater detail. Further, this allows the researcher to look at the general, by looking at the 
specific (Descombe, 2014; Yin, 2013). Thus, it enabled us to research the issue of carbon emissions 
from urban freight transport, by looking at what strategies directed towards more sustainable freight 
transport look like in theory and in practice. Although greatly beneficial in our research context, 
Denscombe (2014) discusses some potential pitfalls when using case studies in research which are 
important to consider. As such, Denscombe (2014) argues that defining boundaries of the case study in 
a clear and absolute manner is another difficulty when conducting case studies. In our research, we have 
tried to deal with this limitation of the research method, by defining geographical boundaries at an early 
stage of the study, and subsequently defining and delimiting the area of research. 
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4.2 Semi-Structured Interviews 
The main method for empirical data collection used in this research is qualitative, semi-structured 
interviews. Although time-consuming and labour intensive (Savin-Baden & Major, 2013), this method 
is beneficial as it can uncover rich descriptive data of the personal experiences of participants (Bernard, 
2000). Conducting semi-structured interviews entails using an interview guide where themes and key 
questions are defined in advance, and where space for deviations from the interview guide is available 
(Bryman, 2011; Justesen and Mik-Meyer, 2011; Ruane, 2006). Thus, it is a flexible interview process 
with opportunity for follow-up questions, and according to Bryman (2011), the interviewer is given 
some freedom to move in different directions, which provides knowledge of what is considered relevant 
and important from the interviewee's perspective. 
  
A representative study is based on the selection being both comprehensive and thorough. In the long 
run, it contributes to a good validity and thus a reliable result (Langemar, 2008). Furthermore, Langemar 
(2008) continues to argue that it is better to carefully select interview candidates than to let chance 
control. Thus, a careful selection of candidate for interviews was conducted. 

4.2.1 Selection of interviewees 
We aimed at interviewing a wide variety of stakeholders involved in urban freight distribution, and thus 
planned to cover freight transport companies, companies ordering transport services, politicians and 
public officials involved in freight planning. Furthermore, as time constraints did not allow us to cover 
an extensive array of companies and distribution stakeholders, we aimed at interviewing interest 
organisations for the industry to gain an insight into the issue in a general sense, across company 
borders. Thus, we held an interview with NHO, Norway’s largest interest organisation for the business 
sector. Two similar interest organisations were contacted in Sweden, who unfortunately, did not 
respond. 
  
Initially, we started out planning what types of stakeholders that would be most relevant for us to 
interview. We started by contacting relevant politicians as we thought they would be the hardest to 
schedule an interview with. Through our supervisor in Oslo municipality, we were able to get in contact 
with relevant municipal officials in the Department of Urban Development. Furthermore, during our 
initial research, the Climate Agency were referred to several times and thus we found it relevant to 
contact this part of the municipal government. Similarly, our supervisor in Stockholm municipality 
refereed us to a relevant official in the Environment Department, and initial research in Stockholm gave 
us the name of Robin Billsjö, one of two Freight strategists in Stockholm municipality. 
  
For the companies, we often had to go through customer service portals in order to get in contact with 
the relevant person. In one case, we found the name of the person we wanted to interview in several 
news articles, however we were not able to find contact details. Therefore, we sent a message through 
LinkedIn, which proved to be successful. At large, the selection of candidates for interviews can be 
described as an “appropriate selection”, as we picked interviewees based on their background and 
relevance for the research. However, we also relied on “snowball selection” to some extent, where we 
were referred to other persons in the interviews. Often, we were recommended to talk to people which 
we had already interviewed, or that we had planned to interview, which legitimated our selection. The 
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interviewees can be categorised by their political functions, employment in companies involved with 
freight transport, and various functions within Stockholm and Oslo municipalities. For full list of 
interviewees, see table 1-4. Most respondents were contacted by email where they were briefly 
presented the research topic and why we wanted to interview the specific company or official. Some 
were also contacted by telephone. 
 

Table 1. Interviewees in political functions   

Political function Country Respondent Position Method 

The City Executive 
Board - Stockholm 
Municipality 

Sweden Daniel Helldén Vice Mayor for 
Transport 

Face-to-face 

City Council of Oslo 
Municipality 

Norway Kristoffer Gustavsen Member of the 
Transport and 
Environment 
Committee 

Telephone 

  

Table 2. Interviewees from companies involved with freight transport 

Company Country Respondent Position Approach 

DHL Express Norway Jørn Kveseth Operations 
Manager  

Face-to-face 

DHL Freight Sweden Ulf Hammarberg Environmental 
Affairs 

Telephone 

Posten Norge AS Norway Hege Sagplass Senior advisor, 
Environment 

Telephone 

Bring Sweden Catherine Löfquist Environment 
Director 

Telephone 

IKEA Norway Anders Lennartsson Sustainability 
Manager 

Telephone 

Kolonial.no Norway Jon-Kåre Stene Chief Operating 
Officer and Co-
Founder 

Telephone 

  
Table 3. Interviewee from interest organisation  

Organisation Country Respondent Position Approach 

The Confederation of 
Norwegian Enterprise 
(NHO) – Viken Oslo  

Norway Bénédicte Røer  Senior Advisor Face-to-face 
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Table 4. Interviewees from various functions within Stockholm and Oslo municipalities 

 
 
  

Municipal department Country Respondent Position Approach 

Department of Urban 
Development - 
Oslo Municipality 

Norway Helge Jensen Chief Engineer Face-to-face 

Department of Urban 
Development - 
Oslo Municipality 

Norway Marianne Mølmen  Project Leader Face-to-face 

Department of Urban 
Development - 
Oslo Municipality 

Norway Jonas Johannessen 
Håland 

Chief Engineer Face-to-face 

Department of Urban 
Development - 
Oslo Municipality 

Norway Lak Per Norang Urban Planner Face-to-face 

Climate Agency - 
Oslo Municipality 

Norway Audun Garberg Head of the 
Climate 
Department 

Face-to-face 

Climate Agency - 
Oslo Municipality 

Norway Anne Raaum 
Christensen 

Mobility Advisor Face-to-face 

Agency for Improvement and 
Development - Oslo Municipality 

Norway Geir Rossebø Sustainability 
Advisor 

Face-to-face 

Environmental Department - 
Stockholm Municipality 

Sweden Per Erik Österlund Project Manager. 
Responsible for 
fuels and heavy 
vehicles.  

Face-to-face 

Traffic Administration - 
Stockholm Municipality 

Sweden Robin Billsjö Freight Strategist Face-to-face 

Environment Department - 
Stockholm Municipality 

Sweden Örjan Lönngren Policy Analyst, 
Energy and 
Climate 

Face-to-face 
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4.2.2 Preparation for interviews 
Ahead of each interview, thorough research on the company, municipality or organisation interviewed 
was conducted in order to enable us to ask questions which would give us an insight into processes and 
ideas. 
  
Based on the initial research and the aim of this thesis, an interview guide was created ahead of each 
interview (see appendix 1 and 2). The quality of the interviews is crucial for the quality of the 
subsequent analysis (Kvale and Brinkman, 2009), and thus much emphasis was placed on formulating 
interview questions which would answer our aims and research questions. The interview guides were 
tailored to fit the research questions, as well as the professional background of the respondent. When 
designing the interview guide, initial questions were used to get the conversation started. Such initial 
questions can, according to Kvale and Brinkman (2009), give the interviewer spontaneous and plentiful 
answers to what the interviewee considers important in the investigation area. In general, the interview 
guides followed four general themes, with some variation in relation to the function of the interviewee: 
sustainable freight transport, collaboration between private actors and the municipality, practical and 
technological issues, and challenges and opportunities for becoming more sustainable. 

4.2.3 Conduction of interviews 
The study was explained to the interviewee in further detail at the beginning of the interview. 
Furthermore, a consent form was provided to the interviewee (see appendix 3), which was printed in 
two copies and signed. The consent forms main role were to ensure that the participants fully understood 
what the participation in the study would entail, but also to ensure the study’s credibility and to protect 
the participant’s integrity (Limb and Dwyer, 2001). Furthermore, as we interviewed several company 
representatives who were not anonymised, the consent form for the company representatives included 
the option of conducting an approval of interview quotes before publishing. Approval of interview 
quotes by sending transcripts of the interview to the respondents intends to validate the transcripts, to 
preserve research ethics, and to empower the interviewees by allowing them control of what is written 
(Mero-Jaffe, 2011). 
  
All the interviews were held in February and March of 2019. The interviews which were conducted 
face-to-face were all held in the interviewee’s office or place of work, except for one which was held 
in a café. To the greatest extent possible, face-to-face interviews were held. However, time constraints 
and geographical distances resulted in the need to conduct a number of telephone interviews. Here, most 
interviews were held through Skype, while a few were held over telephone due to technical difficulties 
with Skype. In general, the length of the interviews varied from approximately 25 minutes to 1 hour 
and 45 minutes. All interviews were recorded using a tape recorder, as it helps to ensure correct 
registration of the responses and to facilitate efficient listening (Ruane, 2006). Transcriptions of the 
interviews were carried out to facilitate the analysis, as the interview material could then be reviewed 
and compared continuously.  
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4.3 Document Study and Literature Review 

The discussion on how document studies can contribute to empirically anchored studies has on a small 
scale occurred in the literature on qualitative methods, where the focus has mainly been on interviews 
and observations (Justesen and Mik-Meyer, 2011). A “document” in this context refers to material 
which already existed before it became a part of the research, and can be defined as, "data consisting of 
words and/or images that have been created without the researcher's intervention" (Silverman 2001, 
referred to in Justesen and Mik-Meyer, 2011, p. 104). This definition underlines the fact that it is a 
material that differs from, for example, interviews, in the sense that they remain unaffected by the 
researcher's study. As the study intends to explore how the municipalities develop and execute measures 
for urban freight transport, a review of public material published by the state and the municipality is 
important, in order to create a picture of how the municipalities work with this issue and what is included 
– or not included – in their plans and strategies.  
  
The question of appropriate selection is valid also when conducting a document study, as it is not 
meaningful to read and take into account all relevant documents, but instead reflect on the delimitations 
of the study and research question when selecting the documents that are ultimately included as 
empirical material (Justesen and Mik-Meyer, 2011). Therefore, the documents included as empirical 
material in this research for Stockholm are: The Freight Transport Plans for Stockholm municipality of 
2014 and 2018, The Environmental Programme, and Strategy for a Fossil Free Stockholm 2040. For 
Oslo, the documents included: Climate Budget 2019 with accompanying document Package of 
Measures II, and the 2016 Climate and Energy Strategy. Additionally, several reports from Norwegian 
Institute of Transport Economics (TØI) and the Swedish Government Agency for Transport Policy 
Analysis (Trafikanalys), have been used as part of the empirical material.  
 
To gain knowledge on how freight has been researched within the field of urban planning, an initial 
literature review on this body of literature was conducted. The literature was found through the use of 
search engines such as Google Scholar and Scopus. One main conclusion from this literature review 
was that the body of literature on the topic is relatively underdeveloped, especially when factoring in 
sustainability aspects such as carbon emissions. Comparing to other urban mobility factors such as 
passenger traffic by, bicycle, pedestrian and public transport, there is a significantly smaller body of 
research on urban freight transport. 
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Furthermore, looking back 10 years, a 
Scopus search on key words *urban 
planning and *freight shows that there 
is a very recent spike in number of 
reports written on the subject, as 
illustrated in figure 3. There has been 
an increasing trend in number of 
reports from 2008 to 2018, from 21 
documents to 71 documents. 
Moreover, adding the search word 
*sustainable further limits the results. 
Here, there is also a similar 
development as for urban planning and 
freight, with an increase from 1 report in 
2008, to 23 in 2018.                                                          

4.4 Thematic Analysis of Empirical Material   
After the transcripts of the interviews were finished, they were printed out and colour coded in 
accordance with thematic codes, which was decided upon by the researchers, after an initial review of 
the empirical material. A thematic analysis is the process of identifying patterns or themes within 
qualitative data, and the goal of a thematic analysis is to identify themes, i.e. patterns in the data that 
are important or interesting, and use these themes to address the research or say something about an 
issue (Maguire and Delahunt, 2017). The process followed the six-phase framework by Braun and 
Clarke (2006), which according to Maguire and Delahunt (2017) is useful when conducting a thematic 
analysis (see figure 4). According to Clarke and Braun (2013) a good thematic analysis interprets and 
makes sense of the material, rather than just summarising it.    

 
 

 
 
 
 
 
 

Figure 7. Six-phase framework for conducting a thematic 
analysis. Source: Illustration by authors, based on 
information in Braun and Clarke (2006). 
 

The result of this process was five themes: policies and projects, knowledge and awareness, stakeholder 
involvement, technological and practical challenges, and future planning and long-term consequences. 
Finally, the selected material from the interview transcripts was translated from Norwegian and Swedish 
to English by the researchers.  
 

Figure 6. Development in number of published research reports on 
urban freight between 2008-2018.    



35 
 

5. Case study: Urban Freight Planning 
The material presented in this chapter is the result of interviews with politicians, municipality officials 
and company representatives in Oslo and Stockholm, as well as a detailed study of municipal plans, 
strategies and relevant reports. The case study chapter has seven sections which explore different 
themes deriving from the empirically gathered data.   

5.1 Oslo and Stockholm Municipalities 
Oslo and Stockholm are the capitals of Norway and Sweden respectively, and are also the largest cities 
and administrative centres. As of 31.12.2018, Stockholm municipality had 962,154 inhabitants (SCB, 
2019), and Oslo municipality had 681,067 inhabitants (SSB, 2019). The total area of Oslo municipality 
is 454 square kilometres, whereof 147 square kilometres consist of built environment, and the remaining 
area is the forest area “Marka” and surrounding islands (Oslo Kommune, n. d./a). The total area of 
Stockholm is 188 square kilometres of land, and 27 square kilometres of water (SCB, n. d.). Although 
both are coastal cities, their topography differs to some degree. Stockholm is situated between two 
bodies of water, the Baltic Sea and Lake Mälaren, and the inner city is built upon 14 islands connected 
by bridges (Nationalencyklopedin, n. d.). Oslo is situated in the end of the Oslo Fjord, and is divided 
by several rivers running from Marka down to the Oslo Fjord, such as Akerselva, Lysakerelva, 
Ljanselva and Hovinbekken. 
 

  
Map 1. Map of Oslo Municipality                                            Map 2. Map of Stockholm Municipality 
Source: Statens Vegvesen (2019)                                             Source: Stockholms Stad (2015) 
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5.2 Carbon Emissions and Vehicle Technology in Oslo and Stockholm 
As explained in chapter one, data show that the total transport performance is increasing in both Norway 
and Sweden. However, carbon emissions from freight transport are stable for Sweden, while increasing 
for Norway. Scaled down to city level, statistics and data on the development on transport performance 
and carbon emissions from urban freight transport are, however, more limited. This is especially the 
case for Stockholm. Nonetheless, statistics on freight vehicles in traffic within Stockholm municipality 
show an increase of 31 per cent between 2014 and 2018 (see Table 5) (Trafikanalys, 2019). To compare, 
the population of Stockholm increased by 5.5 per cent in the same time period (Statistik Stockholms 
Stad, n.d.). One limitation of the assessed data is that it does not necessarily mean that these vehicles 
have performed all transport performance within the municipality (Caspersen and Øvring, 2018). 
However, it was not possible to locate detailed data on freight flows at a municipal level for Stockholm. 
Data from 2018 also shows the distribution of fuel technology for freight vehicles in traffic within 
Stockholm municipality (Trafikanalys, 2019). This dataset showed that out of the 60,539 light-duty 
freight vehicles (under 3.5 tonnes), 4 per cent used sustainable fuels compared to 96 per cent using 
diesel and gasoline, with the majority being diesel-fuelled. For the 6,352 heavy-duty vehicles (over 3.5 
tonnes), 4 per cent used sustainable fuels, compared to 96 per cent using diesel and gasoline, with the 
majority being diesel-fueled (Trafikanalys, 2019). 
 
Table 5. Development of freight vehicles in Stockholm municipality.  
 

Based on statistics from Trafikanalys (2019).  
 
For Oslo, the yearly development of the amount of freight vehicles could not be located. However, 
projections from The Climate Agency in Oslo show that carbon emissions from passenger vehicles will 
decrease, while carbon emissions from freight transport will be stable or increase slightly by 2030 
(KlimaOslo, 2019c) (see Figure 8). Caspersen and Øvring (2018) reported that in 2015, there was a total 
number of 82,904 freight vehicles registered in Oslo, whereof 77,712 were light-duty vehicles, and 
5,192 were heavy-duty vehicles. Furthermore, out of both the light- and heavy-duty vehicles, 98.9 per 
cent of the vehicles used fossil fuels, 0.9 per cent electric vehicles, and 0.2 per cent used gas (Caspersen 
and Øvring, 2018). Nevertheless, it is important to note that the data is from 2015, and more recent data 
from the Climate Agency in Oslo (KlimaOslo, 2019a) suggests that an increasing amount of new freight 
vehicles are electric. For all newly registered cargo vans in Oslo, the amount of electric vehicles has 
increased from 9 per cent in 2018, to 15 per cent in 2019 (KlimaOslo, 2019a). Although a positive 
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development, 96 per cent of all cargo vans currently registered in Oslo run on fossil fuels (KlimaOslo, 
2019a). Moreover, calculations show that light- and heavy-duty freight vehicles are the source of 
187,500 tonnes of carbon emissions annually (Caspersen and Øvring, 2018).  
 

 
Figure 8. Projection of carbon emissions from passenger vehicles and freight vehicles until 2030. Source: 
KlimaOslo, 2019c.  

5.3 The Municipalities’ Roles as Regulators and Facilitators 

5.3.1 Policies and plans  
Both municipalities work actively to reduce the negative impacts from urban freight transport and aim 
to facilitate more sustainable freight systems. In late 2018, Stockholm municipality introduced a freight 
transport plan as part of their urban mobility strategy (Stockholms Stad, 2018a). The plan does not have 
many quantifiable targets, but instead includes directions in which the municipality should move 
towards. Robin Billsjö, Freight Strategist at Stockholm municipality, explained that this was a deliberate 
decision, as it reduces the time and resources needed to evaluate the effectiveness of the measures. The 
directions in which Stockholm should move towards are identified as, (1) accessibility and predictability 
for freight transport should increase, (2) the negative impacts of freight transport on the environment 
and the city's attractiveness should decrease, and (3) freight transport should be developed through close 
cooperation between the city and other actors (Stockholms Stad, 2018a, p. 17). The freight transport 
plan was developed by the two freight strategists in Stockholm municipality, in cooperation with 
relevant companies, stakeholders and other municipal agencies. There are several measures proposed 
in the freight plan, including: having freight transport and delivery by night, develop new methods for 
freight traffic measurements, enhance knowledge about freight transport in the municipality, and 
promote more electric vehicles for last-mile transports (Stockholms Stad, 2018a). The 2018 freight plan 
was the second urban freight plan released by Stockholm municipality, following an urban freight plan 
from 2014. The key measures in the 2014 plan includes conducting an off-peak delivery project, 
increasing the number of loading zones for heavy vehicles, conduct a project which involves loading 
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zone sensors, evaluate existing regulations for commercial freight traffic and manage a commercial 
freight network (Stockholm Stad, 2015).  
 
Additionally, goals for urban freight transport are included in other plans by the municipality of 
Stockholm. One example is the Strategy for a fossil-fuel free Stockholm by 2040, which constitutes the 
guidelines for how the agencies within the city of Stockholm should work in the short and long-term in 
order to achieve a city free of fossil fuels (Stockholms Stad, 2016a). In this strategy, freight transport is 
included by stating that new policy instruments need to be developed to reduce traffic performance for 
freight transport, such as enabling reservation of loading and unloading zones, and digitalised parking 
surveillance. Besides this, freight transport is not mentioned specifically, however, freight transport can 
be assumed to be impacted by other measures such as carbon emission or fuel taxes, congestion tax or 
vehicle tax (Stockholms Stad, 2016a). 
  
The Environmental Programme for 2016-2019 was adopted by the Stockholm City Council, and shows 
the city's ambitions for environmental considerations (Stockholms Stad, 2016b). The environmental 
programme contains six overarching goals and 30 intermediate goals that the city must fulfil. Freight 
transport is specifically mentioned in four of the intermediate goals, all within the same overarching 
goal: Environmentally adapted transports. For three of the intermediate goals: Car traffic should 
decrease, Stockholm should have good air quality, and Traffic noise and pollution should decrease, it 
is also mentioned that measures to streamline freight traffic should be implemented, for example 
through freight consolidation (Stockholms Stad, 2016b). The intermediate goal The city's streets should 
become more attractive walking and living environments, states that there ought to be a change in 
delivery patterns for freight transport, concerning time and space aspects (Stockholms Stad, 2016b). An 
evaluation of the goals shows that the intermediate goal car traffic should decrease will not be achieved 
within the timeframe of the plan (Stockholms Stad, 2019b). 
   
In 2012, Petterson et al. describe the lack of an overall responsibility for city logistics and freight 
transport at the time within Stockholm municipality. Petterson et al. (2012) explain that such 
considerations were handled in a cross-sectorial group which met four times a year to discuss transport 
issues, yet, there were no designated freight or logistics officials in the municipality. Consequently, per 
2012, there was no systematic approach to incorporate freight transport in the municipal planning 
process in Stockholm. Freight transport was often not included in planning processes, and if included, 
it was generally late in the planning processes, meaning there were little opportunities to influence the 
developments (Petterson et al., 2012). Furthermore, according to the report, per 2012, the only project 
which entailed collaboration with the business sector was a project called “Clean Truck”. The project 
aimed to develop fuel stations for sustainable fuels for heavy-duty vehicles and to test and demonstrate 
new kinds of environmentally friendly vehicles (Petterson et al., 2012). 
  
In Oslo, there is currently no urban freight transport plan (Fossheim and Andersen, 2017). The 
responsibility for freight transport is also divided between several departments, and there are no 
dedicated freight strategists in Oslo municipality. Oslo municipality does, however, still work with 
urban freight, mainly through intelligent transportation systems (ITS) and a focus on promoting electric 
vehicles as well as developing the necessary charging infrastructure. The municipality has developed 
parking designated for charging of electric freight vehicles (Mølmen, 2018). In Oslo, the goal is that 
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from the end of 2020, all new light freight vehicles sold will be using renewable fuels, or be plug-in 
hybrids (Oslo kommune, 2016a). In addition to these measures, the municipality collaborates with 
freight transport companies to facilitate projects for reduction of emissions from freight transport.  
 
In 2017, Oslo launched their first climate budget which states how much emission that can be released 
within the municipality borders (Oslo Kommune, n. d./b). The budget works as a standard budget, but 
instead of measuring in monetary terms, it measures carbon emissions. The different departments in 
Oslo municipality are responsible for implementing measures that fall under their jurisdiction from the 
climate budget, and have to report on their progress three times per year (Oslo Kommune, n. d./b). In 
the climate budget for 2019, it is stated, among other things, that more of the urban freight transport 
should be electrified. This target is expressed in the “package of measures” for freight transport, which 
are embedded in the climate budget (Oslo Kommune, 2018b). The measures for light-duty vehicles 
include: increase the number of loading and unloading zones, increase number of dedicated parking 
spaces for zero-emission goods/utility vehicles, develop charging infrastructure, facilitate a freight 
consolidation centre and introducing subsidy schemes (KlimaOslo, 2019b). Additionally, for heavy-
duty vehicles, the measures include a pilot project for transport of building material and construction 
waste, as well as implementing environmental requirements in public procurement (KlimaOslo, 2019b).  
  
Furthermore, the Climate Agency in Oslo has performed an evaluation of the “packages of measures”, 
which are designed to increase the likelihood of attaining the 2020 climate target (KlimaOslo, 2019b). 
The technical potential for reducing emissions from light- and heavy-duty vehicles in Oslo is estimated 
at about 80,000 tonnes of carbon emissions in 2020 (KlimaOslo, 2019b). The potential is given in two 
overall measures to reduce emissions from freight transport: more efficient driving, and transition from 
fossil fuels to zero emission vehicles and/or sustainable biofuels (KlimaOslo, 2019b). In addition, if all 
the measures in the policy packages are implemented with full effect, they are estimated to potentially 
result in a total reduction of 35,100 tonnes of CO2 equivalents in 2020 (KlimaOslo, 2019b). Effects of 
the measures for heavy-duty vehicles have not been quantified (KlimaOslo, 2019b). 
  
Anne Raaum Christensen from the Climate Agency in Oslo also explained that several of their emission 
reduction targets for 2020 will not be achieved, and that the carbon emission levels are higher than what 
has been determined in the city’s goals. When asked if it is the targets that are too ambitious or the 
measures that are too weak, Raaum Christensen stated; 
  
Maybe both. But the targets are in line with the UN Climate Panel's 1.5-degree targets. So the targets are 

appropriate, but the measures are not strong enough. And here it becomes clear that we are also 
dependent on the state implementing their measures. 

  
Part of the challenge with freight transport is that the municipalities are trying to facilitate freight 
transport while also reducing carbon emissions from this sector. Anne Raaum Christensen explained 
that there is a goal conflict, where the government or the municipality want to build new highways and 
roads for easy access, while also trying to limit the growth of more freight traffic in and around the city. 
In both Oslo and Stockholm, there are currently large road constructions ongoing: Förbifart Stockholm 
(Trafikverket, 2019) and an extension of E6 in Oslo (Statens Vegvesen, n.d.). Both projects have been 
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criticised for counteracting the overall objective of reducing road traffic, as the projects are likely to 
increase the traffic performance (Juven, 2019; Naturskyddsföreningen, 2014). 

5.3.2 Measures and projects 
Both municipalities are working on several projects, including electrification of freight vehicles and 
freight consolidation initiatives. In both Stockholm and Oslo, efforts are currently directed at removing 
street parking for cars and replacing it with cycle lanes or areas for loading/unloading of goods 
(Stockholms Stad, 2018a; Oslo Kommune, n. d./c). In addition, night delivery is a great focus of 
Stockholm, and Freight Strategist Robin Billsjö explained that utilising the night-time for freight 
transport provides an opportunity to more effectively use the existing infrastructure. Robin Billsjö also 
explained that Stockholm currently has a biogas-fueled truck which collects waste at night. 
 
Both municipalities are also working to reduce emissions from transport of building material and 
construction waste, as explained by Anne Raaum Christensen and Robin Billsjö. Billsjö explained that 
this was attempted in the new developments in Norra Djurgårdsstaden, where a freight consolidation 
centre was used to limit the amount of vehicles transporting building and construction materials in the 
area. Other freight consolidation projects are also investigated and implemented by companies in both 
Oslo and Stockholm. These projects often aim to consolidate goods from different companies to joint 
vehicles for delivery to customers. Per Erik Österlund, Project Manager from Stockholm municipality, 
was not particularly positive to freight consolidation projects initiated by the municipality, and one of 
his arguments was that there is a lack of relevant competence in the municipality. The transport 
companies’ systems are very complicated, and he argues there is a need for advanced logistics expertise 
in order to make these collaborative projects successful.  
 
Since urban freight transport is complex and includes many different actors, it can be difficult to develop 
measures which work to reduce emissions and improve accessibility. Many measures are also criticised 
for being too small-scale or not viable for companies to implement. Robin Billsjö discussed this issue, 
explaining that there is no one solution which can solve all the issues from all urban freight transport, 
and that it is essential to think broadly and apply a variety of measures. 
  
DHL Express in Norway started a cargo cycle project in cooperation with Oslo municipality in 2017, 
where DHL Express rented land for a container placed in central Oslo which parcels are delivered to by 
trucks. The parcels are then delivered around the city centre on electric cargo bikes. Jørn Kveseth from 
DHL Express explained that the price of the land was fairly high, and that it impacted the profitability 
of the cargo cycle project. Transport companies in general have fairly low margins, which makes it 
important to know that new environmentally friendly projects are profitable and economically 
sustainable, not just environmentally sustainable. As stated by Jørn Kveseth;  
  

We want the municipality to facilitate good incentives so that the transport industry chooses 
environmentally friendly solutions. 

 
Several municipal officials reported that they are lacking instruments for dealing with urban freight 
transport. However, measures for securing public spaces from terrorist attacks was mentioned as a way 
to control urban freight vehicles.  Although not directly related to reducing carbon emissions from urban 
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freight transport, the political focus it has gained has provided the municipalities with more measures 
for impacting the number of vehicles which are allowed in the inner city. For example, Robin Billsjö 
explained that following the terrorist attack in Drottninggatan in 2017, the municipality was ordered to 
look at projects which limit the risk of such attacks happening again. One of the ideas was to use 
geofencing technology, which enables the municipality to place virtual borders and control which 
vehicles that can drive within it. This technology can also be used to control which fuels are allowed to 
be used within certain areas. In 2019, McDonald’s, Stockholms Stad, Scania, HAVI, KTH and the EU 
project Eccentric Stockholm initiated a project with night-time deliveries to McDonalds restaurants 
using geofencing technology (McDonalds, 2019). The geofencing technology thus forces the trucks to 
switch to using electricity within a certain area, while enabling it to use biogas outside it. In Oslo, Chief 
Engineer Helge Jensen also mentioned limiting the risk of terrorism as an opportunity to control freight 
transport. Here, he argued that the municipality could be able to control who drives within specific areas 
of central Oslo. When giving these permissions, they might be able to make demands of sustainable 
vehicles or fuels.  

5.3.3 Public procurement processes  
Both Oslo and Stockholm are large municipalities, and thus are large consumers of goods and services. 
Many of these purchases require transport in one way or another, and the municipalities here have an 
opportunity to influence freight transport companies. Both municipalities have environmental 
conditions in their public procurement, meaning that companies who have more sustainable fuels and 
vehicles get a higher score, and thus higher chances of obtaining contracts. Sustainability advisor Geir 
Rossebø from the Agency for Improvement and Development in Oslo municipality explained that they 
have acquisitions for around 16 billion NOK per year of goods and services. Stockholm municipality 
purchases goods and services for around 32 billion SEK per year (Stockholms Stad, 2018b).  
 
Oslo implemented a new public procurement strategy in 2017, which includes environmental conditions 
for companies who drive for them or deliver goods or services to the municipality. In Oslo’s public 
procurement, companies submit how many vehicles they will be driving, what kind of fuel they use, 
loading capacity and if the cars are available right away or will be purchased later in the contract period 
(Oslo Kommune, 2018a). Hydrogen and electric vehicles are given the highest score in the process, 
followed by liquid or compressed biogas, then other sustainable biofuels, and lastly vehicles using fossil 
fuels which are given a score of 0. Vehicles with a loading capacity of 2000 kg or more are scored the 
highest, and there is a gradual reduction in points for vehicles with lower loading capacity. Vehicles 
who are ready at the start of the contact are given the highest score, and there is a gradual reduction in 
points for vehicles introduced during the first year of the contract period. Vehicles with hybrid plug-in 
technology are also given a score, but not as high as fully electric vehicles. Geir Rossebø explained that 
they are working on a new strategy which will include minimum requirements of sustainable fuel for 
vehicles. As of now, there are no minimum requirements since the municipality does not want to leave 
too many actors out of the competitions. The new strategy, according to Rossebø, might also allow the 
companies to include route optimisation technology in their response to the procurement. Route 
optimisation could reduce the number of trips and/or vehicles needed, and thus reduce carbon emissions.  
 
Stockholm municipality also have a public procurement strategy, which specifies that the municipality 
should make conditions in their public procurement that are based on the Environmental Programme 
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(Stockholms Stad, 2016c). Here, the municipality should prefer vehicles with a lower climate and 
environmental impact. The Environmental Programme has several targets and goals, including targets 
to lower noise pollution and reducing air quality impacts from transport in the city.  
 
Investing in vehicles with zero emission technology can be expensive and a risk for companies who do 
not know if they will be able to use them. Therefore, both Oslo and Stockholm allow companies to 
purchase these vehicles after winning the procurement contract, and thus minimising the risk for the 
companies. The municipalities can also offer longer contracts, which enables the company to pay off 
the investment over a longer period of time. As stated by Geir Rossebø;  
 

The reason for why we make the guidelines and want all the different purchasers to work as similarly as 
possible, is that it creates more predictability for the suppliers. That they will see: "All the contracts that 
go out have these requirements, which makes it safer for us to invest in these vehicles since we need them 
to win the contract". That is how we hope they think, since there is a risk for them if they buy something 

that they do not have any use of. 
 
Geir Rossebø in Oslo also explained the importance of conducting market surveys, since it is important 
to know that there are companies which can deliver on your demands. As he stated; 
 
If you include environmental requirements in the public procurement, then you need to know that you will 
get companies who can deliver on them. If no one has electric vehicles or intends to use them, then it will 

be difficult to have any impact. 
 
Market surveys are also used in Stockholm municipality to investigate the potential for companies to 
meet these environmental conditions. Interviewees from both Oslo and Stockholm explained that the 
results of the surveys have been positive, and that the industry is quick to adapt to new changes. The 
response to the environmental conditions has also been positive, according to Rossebø, who said that 
the companies are adapting and meeting the new requirements. All companies we interviewed were 
positive in general to new requirements, as long as they are reasonable and achievable. As stated by 
Hege Sagplass from Posten Norge AS in Oslo;  
 

You force the entire industry to adapt, therefore requirements can be very effective. Simultaneously, it is 
important that the requirements are realistic and that the vehicles actually exist. 

 
The aforementioned environmental conditions are used both for contracts with external suppliers, but 
also for vehicles bought by the municipalities themselves. The municipalities have higher ambitions for 
their own purchases, and of Stockholm’s purchases or leasing of new vehicles in 2017, 95 per cent were 
what they define as “environmentally friendly cars” (Stockholms Stad, n. d.). An environmentally 
friendly car is defined as “a car that is either driven by sustainable fuels such as electricity, ethanol, 
biogas or other renewable, non-fossil fuels, or fuel-efficient gasoline or diesel” (Stockholms Stad, 
2017). Oslo municipality reported that per 01.09.2018, 56 per cent of their own vehicles had zero-
emission technology (Rossebø, 2019).  
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Both Oslo and Stockholm use their power as a large purchaser of goods and services to influence the 
freight transport market to use more environmentally friendly vehicles and fuels. Geir Rossebø 
explained that although the municipality is a large actor, they still only contribute to a small proportion 
of the total transport of goods in the city. But, if the companies buy environmentally friendly vehicles 
for transport of the municipality’s goods, it can be expected that they use the same vehicles for transport 
of goods for other clients. Hence, the municipalities can use their public procurement policies to 
influence the market and maybe contribute to a larger change in the long run. As said by Geir Rossebø, 
 

We hope that we actually make a difference, that we can use our power as a purchaser to make changes. 

5.4 Knowledge and Awareness 

5.4.1 Knowledge about urban freight transport in the municipalities  
Urban freight transport has been a lower priority than private transport in many cities, and Oslo and 
Stockholm are no exceptions (Bjørgen et al. 2019; Lindholm, 2010; Ballantyne et al. 2013). Helge 
Jensen from Oslo municipality explained that freight transport really became a topic of discussion in 
the project Car Free City, a project that aims to reduce street parking for private cars and improve urban 
life (Oslo Kommune, n. d./c). The Car Free City project also included initiatives for urban freight 
transport. Oslo is currently taking part in a project called NORSULP (Sustainable Urban Logistics Plans 
in Norway), a research project that aims to develop guidelines for municipalities who want to develop 
an urban freight transport plan (NORSULP, n.d.). As mentioned, Oslo is currently lacking an urban 
freight transport plan, and it was expressed in several interviews that the absence of a plan makes it 
difficult to work with freight transport in a comprehensive and consistent way. 
 
Kristoffer Gustavsen from the Oslo City Council explained that on a political level, freight transport is 
mainly treated on a case-to-case basis, and that large plans are mostly related to personal transport. 
However, the awareness of freight transport seems to be increasing. Helge Jensen explained that the 
Agency for Planning and Building Services in Oslo municipality is becoming more aware of the role of 
freight transport when processing building permits, especially for hotels and large developments with 
retail and restaurants. In order to plan for goods delivery and freight transport in early stages of planning, 
Trafikanalys (2016) argues that more information of urban freight transport is needed, particularly on 
how much transport is required by different businesses. Geir Rossebø also explained that the use of 
environmental requirements in public procurement is currently optional, and that some municipal 
purchasers lack knowledge about the environmental conditions. He explained that it takes some time 
before all the municipal purchasers have enough expertise, but they offer workshops and guidance for 
the municipal purchasers.  
 
The situation is similar in Stockholm, where the knowledge of urban freight transport is varying. 
Stockholm does, however, have an urban freight transport plan and two designated freight strategists. 
The Freight Strategist Robin Billsjö explained that the lack of knowledge about freight transport might 
have something to do with the education of urban planners, which is mainly focused on personal 
transport such as cars, public transport, biking and walking. Per Erik Österlund from Stockholm 
municipality also explained that the municipalities lack people with experience and knowledge of 
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logistics systems. This expertise is useful when the municipalities want to develop freight consolidation 
initiatives and collaborations with transport companies. Robin Billsjö explained that there is not a 
shortage of things to work with for freight transport, but they are only two people working as freight 
strategists which makes it difficult to make time for all tasks. In terms of politics, Vice Mayor for 
Transport Daniel Helldén from Stockholm explained that there is a general consensus across all parties 
that urban freight transport needs to become more environmentally friendly, and that it is necessary to 
work across municipal and state boundaries to exchange ideas and knowledge.  

5.4.2. Statistics, data and information 
A recurring topic in the interviews and literature was the lack of statistics and information concerning 
urban freight transport in terms of volumes, routes and emissions. Trafikanalys (2016) reported that for 
Stockholm, there is an absence of a central database for statistics which explain how much is transported 
in urban areas, how and where the transport occurs, and what goods are being transported. Another 
problem highlighted in the report is that the traffic data collections are often done with a method where 
the vehicles are divided up as heavy or light vehicles. This method thus categories both buses and large 
trucks as “heavy vehicles”, and private cars and cargo vans as “light vehicles” (Trafikanalys, 2016). 
Since they do not know how many freight vehicles are in the city, it is difficult to come up with suitable 
measures, and to track changes and developments. In Oslo, freight vehicles are registered with green 
license plates, while private cars are registered with white license plates. This differentiation makes it 
easier to track the volumes of freight vehicles in the tollbooths. Hovi et al. (2016) reported that there 
are still problems with data collection of freight vehicles in Norway and Oslo. Some issues include 
inconsistent use of format or measure in data collection and the lack of detailed information about 
vehicles. Hovi et al. (2016) propose that more data about vehicles should be gathered, including year of 
registration, weight, length, euro class and yearly driving distance. Other parameters that could be 
collected are detailed geographical data, journaling of pick-up and delivery times, distances and driving 
time (Hovi et al., 2016). This could be reported through automated systems by transport companies. 
Hovi et al. (2016) do, however, warn about potential privacy problems related with this data if it gets 
too detailed and there are problems with anonymisation.  
 
Anne Raaum Christensen from the Climate Agency in Oslo explained that urban freight transport is a 
complex issue, and there is a lack of knowledge for this area. This lack of knowledge makes it difficult 
to come up with good policies for reduction of emissions and better urban freight systems. Vice Mayor 
for Transport in Stockholm, Daniel Helldén pointed out that they have few measures for controlling 
freight vehicles, especially when it comes to demands of vehicles’ filling rates. Per Erik Österlund 
explained that of all trips with freight vehicles, up to 60 per cent are trips with empty cars. Trucks 
driving without cargo are something both municipalities are working to reduce, but Daniel Helldén 
explained that this is not easy. There are few policies to restrict this practice, he argues, and they have 
to work with incentives for freight consolidation and more efficient systems. Another challenge with 
urban freight transport is the complexity of the systems and the many actors involved. Per Erik 
Österlund argues that it is difficult for transport and urban planners without much freight experience to 
develop good policies and projects. He argues that it is important to have logistics experts involved 
when trying to develop these large projects, in order to understand the flows and conditions of the 
transport companies. 
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5.4.3. The companies’ experiences with public cooperation 
In order for the municipalities to develop efficient policies and measures for emission reduction for 
urban freight transport, it is important that they understand how the transport companies work, what 
challenges they currently face and potential consequences of new policies. In politics and public 
discourse, the focus is often on personal transport rather than freight transport. Ulf Hammarberg from 
DHL Freight in Sweden argued that,  
 
Our problem, DHL, Postnord and Schenker, is that people are not that interested in freight transport, but 
rather talk about passenger transport and invest in infrastructure for bicycles and public transport. What 

we are doing, parcels and pallet transport, is very low on the agenda. 
 
Hammarberg expresses that they would like the politicians to get more involved with urban freight 
issues and develop more policies to improve freight transport in urban areas. For urban freight transport, 
efficiency, fuel cost and financial reward are closely connected. Ulf Hammarberg explained that DHL 
Freight wants to develop freight consolidation projects and drive more efficiently, since then they 
reduce their costs and emissions. Jon Kåre Stene from Kolonial.no explained that many companies are 
positive to regulations from the municipality. The regulations must, however, be reasonable and 
achievable with existing technology. In addition to requirements, he argues that there should be benefits 
given to the companies who are ahead with environmentally friendly technology. Stene also explained 
that they would like the municipalities to have a better understanding of their operations when 
developing new policies, as they could highly impact their daily lives and businesses. Here, he argues 
that cooperation is key, and that stakeholders should be involved in developing these policies. 

5.5. Stakeholder Involvement 

5.5.1 The importance of stakeholder involvement 
When working with new policies for emission reduction for freight transport, it is important to involve 
relevant stakeholders in order to achieve successful measures (Kijewska and Johansen, 2014). Here, it 
is important that the municipality understands the ways in which the transport companies operate, but 
it is also important for the companies to be aware of future plans by the municipality. Sustainability 
Manager Anders Lennartsson at IKEA Norway explained that when they began to focus on sustainable 
transport; 
 
We needed to better understand how Oslo municipality, politicians and the authorities think, and be aware 
of future plans, funding schemes and so on. Therefore, we have been working to understand the relevant 

stakeholders within the freight transport sector, including Oslo municipality. 
 
Hege Sagplass from Posten Norge AS in Oslo also said that they work closely with the municipality, 
and she expressed that the municipality is very receptive to new ideas. Further, she said,   
 

Oslo is perhaps one of the world's most ambitious cities, with even their own climate budget. They have 
really understood that if we are going to solve the climate challenges, then freight transport must be 

facilitated, as it is a large contributor to emissions in the cities. 
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The cooperation between the municipality and companies is important, and it also gives the companies 
predictability in their investments and strategies. Vice Mayor for Transport in Stockholm, Daniel 
Helldén, explained that he believes there is a great will for companies to invest in sustainable 
technology, yet;  
 

Profit is simply the driving force in all companies, so it is clear that they are thinking about what 
investments they have made in vehicles and new technology. It is clear that they want to maximise their 

investments as much as possible. 
 
Freight Strategist in Stockholm municipality, Robin Billsjö, explained that his role involves a great deal 
of stakeholder dialogue. He describes his role as a “spider in the web”, where he facilitates new projects 
and brings different stakeholders together to work on new and innovative projects. Part of the job is 
also to invite stakeholders to workshops and lectures, where they discuss possible developments and 
the companies are able to ask questions to the municipality. Billsjö explained the importance of this 
work, and argued that,  
 

As it is the city that controls many of the regulations and rules, companies can feel confident to develop 
new solutions if the city is involved, since we represent a long-term perspective. 

 
A general consensus drawn from the interviews is that companies and municipality officials are positive 
towards cooperation and involvement, and that this is the key to developing sustainable solutions that 
are effective and successful.  

5.5.2 Communication and knowledge sharing  
Both Oslo and Stockholm have initiated or take part in several forums where organisations, politicians, 
companies and municipalities meet to discuss issues related sustainable development in general, but 
also forums for freight transport in particular. A key benefit of these forums is that interested and 
relevant stakeholders can meet in one place and discuss different issues, which reduces the need for 
individual meetings and communication. In Sweden, Closer is one of these forums where among others, 
DHL Freight Sweden take part. Ulf Hammarberg explained that,  
 
Closer is great because it would be very difficult for us to have a dialogue with hundreds of municipalities. 
We do not have time to do that. So for these issues, it is good to have a national arena for communication. 
 
Stockholm municipality initiated what they call the “Climate Pact” (Klimatpakten) in 2007, which aims 
to involve businesses in the municipality’s work to reduce emissions (Stockholms Stad, 2019c). The 
Climate Pact is an arena for knowledge sharing and inspiration, but the involved companies also commit 
to the same climate objectives as the municipality and can decide themselves how they want to work to 
achieve them (Stockholms Stad, 2019c). The companies involved in the Climate Pact do not have to 
report on their progress, and it functions more as a meeting place between companies, organisations and 
the municipality (Stockholms Stad, 2019c). Oslo municipality has a similar project called “Businesses 
for the Climate” (Næring for Klima), where companies and the municipality meet to exchange 
experiences, promote new initiatives and discuss measures for carbon emission reduction (Oslo 
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Kommune, n. d./d). Similar to the Climate Pact, Businesses for the Climate requires the companies to 
work toward the municipality’s objectives, but they do not have to report on their progress (Oslo 
Kommune, n. d./d). Both of these projects focus on sustainable development and climate emission 
reduction in general, but several transport companies participate.  
 
Stockholm municipality initiated the Climate Pact Plus in 2016, which is for companies who want to 
contribute further to the municipality’s climate objectives (Stockholms Stad, 2019d). To become part 
of the Plus Pact, the companies are required to show how they are working towards the climate 
objectives and they must show that they fulfil at least one of the climate objectives in the environmental 
programme for 2016-2019 (Stockholms Stad, 2019d). After being accepted to the Plus Pact, the 
companies do not have to report to the municipality on their progress. Businesses for the Climate in 
Oslo does not currently have a “plus” version, but Anne Raaum Christensen from the Climate Agency 
explained that they have discussed it. She explained that currently, the forum is mainly used as a way 
to start a dialogue, to exchange knowledge and to inspire.  
 
Both Oslo and Stockholm aim for cooperation for carbon emission reduction both within the 
municipalities and with other cities and countries. In addition to the climate pacts, there are several 
other forums for sustainable development and freight transport in both cities which were mentioned in 
the interviews. Both Oslo and Stockholm also participate in EU projects for sustainable freight 
transport, including BuyZET, SEEV4-City, BiogasMax, GREAT and FREVUE. In addition to the 
projects, the municipalities also partake in city-networks for sustainable development, including Carbon 
Neutral Cities Alliance and C40 Cities Climate Leadership Group. Audun Garberg from the Climate 
Agency in Oslo explained that these projects and networks are very constructive, and they allow cities 
to exchange knowledge, experiences and ideas. 

5.5.3 Älskade Stad and Elskede By – developing innovative and sustainable solutions for 
urban freight transport 
Representatives from both municipalities explained that they are trying to work with the business 
community to develop innovative and sustainable projects for freight transport. Stockholm 
municipality, in cooperation with Bring, property company Vasakronan and waste management 
company Ragn Sells, launched a project called “Älskade Stad” in the spring of 2017 (Bring, 2018). The 
project is a freight consolidation initiative where parcels are delivered in an area of central Stockholm 
using an electric vehicle. On its way back, the vehicle collects and returns packaging such as paper and 
plastic for recycling (Bring, 2018). The project aims to reduce emissions and noise by using electric 
vehicles, to reduce traffic by using freight consolidation techniques, but also to promote joint projects 
between companies and the municipality (Älskade Stad, 2019). Robin Billsjö has been very involved 
with the project, and explained that it took approximately four years from the initial workshops until 
the project was launched. When trying to include the business community in these projects, Robin 
Billsjö explained that you need to be patient, look for common interests, and try to establish a project 
that is environmentally and economically sustainable.  
 
Inspired by Stockholm, Oslo launched their own project called “Elskede By” in April 2019.  The project 
is similar in most ways to Älskade Stad, but it is a collaboration between Bring, property company KLP 
Eiendom and Ragn Sells (Elskede By, 2019). The project includes several electric freight vehicles and 
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an electric cargo bike. Both projects are very similar, and aim to promote the collaboration between 
public- and private actors. Freight Strategist in Stockholm municipality, Robin Billsjö also explained 
that they are trying to scale up the Älskade Stad project, to involve more vehicles, city districts and 
cities.  

5.6. Challenges for Achieving Sustainable Urban Freight Transport 

5.6.1 Technological challenges 
A topic, which recurred in interviews with both municipality and company representatives, was the 
technological challenges related to the shift towards more environmentally friendly vehicles. First and 
foremost, it was mentioned that the available technology has not reached the appropriate standards 
required by the freight transport sector. Hege Sagplass from Posten Norge AS explained that the 
problems were evident for both light- and heavy-duty vehicles, but the development has come further 
for light-duty vehicles. The transport companies are dependent on having cost-effective vehicles with 
the appropriate driving range and carrying capacity. Electric freight vehicles are currently available on 
the market, but a problem that was mentioned several times in the interviews was that there is currently 
a much greater demand than supply for electric freight vehicles. Consequently, the waiting lists for 
these vehicles are long, and companies are often only able to buy a few at a time. In addition to a lack 
of vehicles, there is also a need to develop the fuel infrastructure for biogas, hydrogen, electricity and 
other sustainable fuels. Several companies expressed that they are working in parallel with several fuel 
technologies, including hydrogen, electricity and biogas. In addition to the technological challenges, 
Ulf Hammarberg from DHL Freight Sweden also pointed out the challenge with getting 
environmentally friendly vehicles that fit their needs. They are however, trying to implement more 
electric cars, but as he expressed,  
 

We are running a project in Sweden where we will implement electric cars on a larger scale. But you 
cannot just buy the electric cars without having infrastructure for charging, and our vehicles must charge 
in our warehouses at night. So we are working with implementing bicycles and smaller electric vehicles 

first. 
  
Catherine Löfquist from Bring Sweden is very well aware of all the challenges with electric and 
environmentally friendly vehicles but also has a positive look on the future; 
 

We said ten years ago, that even if we had all the money in the world to buy vehicles, it would not have 
been possible since there were no vehicles to buy. But I do think there are major developments happening 

now. Certainly, there are not a lot of large electric vehicles to buy today, and if you look at electric 
vehicles, there are limitations with range which forces us to plan differently. But I think there will be a lot 

of new innovations in this industry in the near future. 

5.6.2 Practical challenges 
In addition to the technological challenges discussed in the previous section, many company 
representatives and municipal officials mentioned practical challenges related to the implementation of 
environmentally friendly vehicles. One of these issues was the fact that Oslo is not a very dense city in 
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terms of population, and that few people live in the central areas. This makes it more difficult to 
implement last-mile solutions which depend on short distances between customers. Audun Garberg 
from the Climate Agency in Oslo also mentioned challenges with finding suitable land for hydrogen 
and biogas fuel stations, in addition to companies who want to operate them. Oslo municipality had a 
public procurement competition in 2018, where they wanted offers from actors that wanted to run 
hydrogen and liquid biogas stations, but no one wanted to implement them. Garberg thinks this is 
because the economic investment in this technology is uncertain, and that the funding schemes were 
not offering enough support. 
 
Additionally, several interviewees explained that the local traffic regulations are old fashioned and do 
not always fit the needs of modern freight transport. Particularly, Helge Jensen from Oslo municipality 
explained that some of these regulations are old and fit highway traffic better than city traffic. The 
regulations can also create challenges when new freight transport measures are implemented. Per Erik 
Österlund from Stockholm municipality argues that there is a need for changes in the local traffic 
regulations, particularly that there should be more correspondence between the local traffic regulations 
for Stockholm and the general standards for freight vehicles. He argues this is needed to avoid the need 
for dispensations, otherwise the regulations will become arbitrary in the long run. Thus, he argues, that 
the local traffic regulations must be updated so that they are the same for all distributors, both 
Stockholm-based and those who come from other parts of the country or from abroad.  
 
Robin Billsjö from Stockholm municipality told about an attempted project which was unsuccessful. 
They implemented ITS which allowed drivers to find available parking by the use of an app. What they 
discovered was that the parking spot which were marked as available, was often already occupied by 
the time the vehicle arrived, even if the vehicle was in close proximity to the available spot. They 
considered a reservation system for parking spots, but traffic regulations states that it is not allowed to 
reserve spaces on public streets. For public streets, they have to follow the “first come, first served” 
principle. Another challenge when implementing an urban freight transport measure was explained by 
Per Erik Österlund from Stockholm. When developing larger freight consolidation projects, there are 
often challenges with involving larger chain stores. Many of the stores are franchises of the larger 
company, and Österlund explained they are often not allowed to deviate from the transport system that 
the chain management has decided they will use. This challenge is often not present for smaller 
companies, but they do not have enough goods for a large project to be viable.  

5.6.3. Economic challenges 
Vice Mayor for Transport in Stockholm municipality, Daniel Helldén, explained that they prioritise 
freight vehicles over personal vehicles in the planning and management of the city. The issue, pointed 
out by Helldén, is that personal and freight vehicles use the same roads and areas, which makes it 
difficult to enforce the differentiation. He argues that one of the few measures they have available is 
congestion tax. Audun Garberg from Oslo municipality also made this argument, saying that the 
congestion charge is one of their most powerful measures. Congestion charges and low-emission zones 
can be impactful measures for emission reduction, however senior advisor Bénédicte Røer from NHO 
Viken Oslo explained that there are some obstacles to overcome when implementing these measures. 
Specifically, she discussed the proposed low-emission zone in Oslo, arguing that the manner in which 
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the city government had proposed to implement it, the suggested fees could have hindered the 
companies’ ability to invest in newer environmentally friendly technology;  
 
This would only have forced them to postpone their investment in a more environmentally friendly vehicle, 

since they would have had to spend the money paying a fee to Oslo municipality thus delaying the time 
when they could invest in newer vehicles. Then you would have achieved the opposite of what the city 

government was looking for. 
 
In this context, Røer argued that the municipalities could offer incentives for companies who are ahead 
with sustainable technology, and to keep in mind that the technology has not always come as far as the 
ambitions. Especially with the issues of technological developments discussed in the previous chapter, 
Bénédicte Røer argued that;  
 

The municipality should not make demands which local businesses cannot meet because the required 
technology is not available on the market yet. For example, there are not many electric vehicles available 

on the market suitable for plumbers. 
 
This was one of the key issues raised by many of the company representatives which were interviewed, 
and many explained that the electric freight vehicles which are currently on the market are much more 
expensive than their fossil fuelled counterparts. In addition to the vehicles being expensive to buy, some 
can also carry less goods than fossil fuelled vehicles. Sustainability manager at IKEA Norway, Anders 
Lennartsson explained that,  
 
For the next 2-3 years, it costs more to use electric freight vehicles. And what makes it more expensive to 

use electric freight vehicles today is primarily the cargo capacity, since you need to have room for a 
battery, which means you can load less both in volume and in weight. 

 
One benefit with freight vehicles compared to personal vehicles, according to Anne Raaum Christensen 
from the Oslo Climate Agency, is that freight vehicles are replaced much more often since they are 
being used more frequently and for longer distances. Per Erik Österlund from Stockholm municipality 
explained the importance of having long-term contracts for transport companies, especially when they 
are investing in new technology. A long-term perspective enables the company to be sure that they will 
be able to use the vehicle long enough to make the investment worth it. Both Oslo and Stockholm are 
focusing on this in their public procurement processes, as mentioned before, which give the companies 
an assurance to make these investments.  
 
Another issue mentioned by several of the interviewees was that transport today is too cheap, and that 
continued competition is pushing the prices further down. Customers expect free or very cheap transport 
when ordering goods online, which places further pressure on freight companies to limit their costs. Ulf 
Hammarberg from DHL Freight Sweden also brought up the environmental aspect of the cheap 
transport, arguing that the transportation of cheap goods around the world is not sustainable in an 
environmental perspective. As said by Hammarberg. 
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The technology will solve a lot of the issues, but not everything. In the end, the biggest saving is the 
transport that is never carried out. 

5.7 Future Developments and Considerations 
Most company representatives reported a positive growth in transport volumes over the past years, as 
well as an increasing number of business-to-consumer deliveries. Hege Sagplass from Posten Norge 
AS in Oslo reported that the volumes of letters have decreased dramatically, while the volumes of 
parcels in general, and parcels from online shopping in particular, have increased greatly. Catherine 
Löfquist from Bring in Sweden reported similarly, saying that the volumes for home delivery of parcels 
have rapidly increased. According to Chief Engineer Helge Jensen, Oslo municipality is currently 
failing to keep pace with the developments for urban freight transport. Jon Kåre Stene from Kolonial.no, 
expressed concerns that if we do not start working actively with urban freight transport planning soon, 
we will have large problems with congestions in urban areas due to the rapid growth in last-mile 
distribution and business-to-customer delivery. Furthermore, he expressed concern that there is an 
urgent need to prepare for the changes that the growth of technology and e-commerce entails, not only 
for business-to-business deliveries but also for business-to-consumer. Anders Lennartsson at IKEA in 
Norway reported a high increase in e-commerce, and that today approximately 10 per cent of purchases 
at IKEA in Norway are made online. Furthermore, Lennartsson expects this trend to continue to increase 
dramatically over the coming years. Also, Jørn Kveseth at DHL Express in Oslo described a positive 
increase in volume transported since 2012, and that they are working on moving the transport of some 
of the parcels in the city centre to cargo bikes to deal with this trend.   
 
Hege Sagplass at Posten Norge AS in Oslo expressed concerns regarding the overweighting political 
focus on sustainable passenger traffic in urban mobility, compared to freight transport. Furthermore, 
she discussed the challenge of obtaining electrical vehicles that are sufficient for their needs, and that 
when the rest of Europe “wakes up” and demands electric vehicles, there will be even longer waiting 
lists to get new vehicles.    
 
According to Vice Mayor for Transport in Stockholm, Daniel Helldén, there are political ambitions to 
scale up freight consolidation initiatives in Stockholm, but it is challenging to get the industry together 
and to find available areas in the city. Furthermore, Helldén said that they want more hybrid and electric 
vehicles to conducts the urban freight transport in Stockholm, as they are much quieter and emits less. 
Freight Strategist in Stockholm, Robin Billsjö, described one of the key challenges for the future of 
urban freight transport; 
 
After all, it is about lifting the importance of functional freight transport for this vibrant, attractive city we 

want, with lots of shops, restaurants, and to achieve this, all the goods will have to get here. 
 
Furthermore, Billsjö described a few measures they will work with in the future, such as changing the 
local traffic regulations to allow for more off-peak deliveries, create requirements for noise pollution 
and fuels, and to develop new “environmental streets” where electric public transport and freight 
vehicles can charge whilst driving. Robin Billsjö said that in the future they might involve e-commerce 
companies such as Zalando in discussions, in order to develop measures together with them.  
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Nevertheless, Catherine Löfquist at Bring Stockholm argues that for freight companies there is a need 
to implement environmentally friendly delivery services in order to survive as a company in the future. 
Furthermore, Löfquist ends with a positive outlook on the future of sustainable urban freight transport, 
and argues that;  
 
We are moving towards a really exciting future, now it feels like everyone is beginning to understand that 

we have to work with this. 
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6. Analysis and Discussion 

The following chapter will examine the results from the case study, and discuss the findings in relation 
to the body of previous research presented in the literature review. The chapter has five sections which 
summarise the key findings from the case study. The discussion also includes a reflections section, 
where limitations of the research design are discussed.  

6.1 Synergies and Aims of Stakeholders 
In both Stockholm and Oslo, most interviewees expressed similar goals of emission reduction, and most 
had ambitious goals for their organisation. The municipalities’ goals are mainly based on goals from 
the EU and the Paris Agreement, and require large transformations of our current systems and 
technologies if they are to be reached in time. Several of the companies interviewed for this thesis had 
their own goals for reducing carbon emissions, and showed great interest in working with the 
municipalities to reduce carbon emissions from their operations. It is, however, important to 
acknowledge the “plurality of rationalities”, as argued by Gammelgaard et al. (2017), as they set the 
tone for cooperation. Although representatives from the transport sector expressed eagerness in 
reducing carbon emissions, they must of course consider the cost of their operations. The freight 
transport sector has generally low margins, and the companies are participating in a market where they 
are constantly pushed to reduce shipping costs and delivery times. The companies do, however, have 
an economic incentive to be part of the development towards more sustainable freight transport. As 
expressed by several of the company representatives, reducing costs for fuel, personnel and vehicles 
could be achieved when using sustainable fuels and freight consolidation. Thus, ultimately, the end goal 
for companies is to increase profits, and implementing sustainable technologies can be a way of 
achieving this goal (Kijewska and Johansen, 2014).  
 
As Campbell (1996) explained, sustainability is reached by resolving the conflicts between three 
fundamental aims: environmental protection, economic growth and efficiency, and social equity. In 
Oslo and Stockholm, there are several related obstacles to overcome to achieve sustainable urban freight 
transport, including prioritisation of space, economic viability, quality of life in the cities, and reduction 
of carbon emissions. In policy-development, it is difficult to navigate these aims, and they are 
sometimes in conflict with one another (Campbell, 1996). One way to overcome some of these 
obstacles, particularly economic viability and reduction of carbon emissions, is the use of environmental 
conditions in public procurement. Public procurement can be used to encourage this shift to sustainable 
technology for urban freight transport, as there is a win-win situation to be achieved; the municipality 
can reduce carbon emissions from freight transport, which show that they are working towards the 
politically decided goals, and companies get contracts and assurance when making investments in 
sustainable technology. There is an important point in seeing these two end goals in relation to each 
other when developing and implementing measures for reducing carbon emissions from urban freight 
transport. 
 
Although several company representatives expressed a will to reduce their carbon emissions, they also 
expressed a need for a long-term perspective, especially when investing in new technology and vehicles. 
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Officials from the municipalities communicated that they realised and understood this, and expressed 
willingness to cooperate to achieve their goals. Well-functioning cooperation is argued by several 
researchers to be key to implementing viable solutions for urban freight transport (Kijewska and 
Johansen, 2014; Lindholm, 2010). In order to achieve well-functioning cooperation, there is a need for 
knowledge of urban freight transport in the municipalities. As expressed by several interviewees, 
knowledge of urban freight issues is limited in Stockholm and Oslo municipalities, which has also found 
to be the case in other Norwegian and Swedish cities and municipalities (Lindholm and Blinge, 2014; 
Pitera et al., 2017). A key point here, argued by several officials from the municipalities, is to have 
more freight and logistics expertise in the municipalities. In order to ensure efficient cooperation, the 
municipalities must understand the business model and experiences of transport companies. Both 
municipalities already have a great deal of communication with stakeholders through different forums, 
test projects and workshops.  

6.2 Data, Knowledge and Plans  
As mentioned, several reports and people interviewed for this thesis argued that there is a shortage of 
comprehensive data and information related to urban freight transport (Hovi et al., 2016; Trafikanalys, 
2016; European Commission, 2013; Bjørgen et al., 2019). The absence of data and information can be 
argued to be a key reason for the lack of knowledge about freight transport and possible measures for 
emission reduction for this sector (Trafikanalys, 2016). For this thesis, the level of knowledge or 
awareness by different stakeholders was not investigated, however several interviewees reported that 
urban freight transport was given a low priority in the municipalities. This perception corresponds well 
with existing literature, as several studies report a lack of knowledge about freight transport for planners 
in Scandinavian countries (Ballantyne et al., 2013; Lindholm, 2010; Pitera et al., 2017; Bjørgen et al., 
2019). The shortage of knowledge and overview of freight transport could be partly explained by the 
lack of public and political enthusiasm for the issue, as personal transport was argued by several 
interviewees to have been the key focus area. Lindholm (2010) argues that the shortage of available 
information and low levels of freight transport knowledge in municipalities translates to a lack of 
interest in the issue. With a lack of information and knowledge, it is difficult to develop comprehensive 
plans for freight transport, and it is also difficult to embed any policies within the organisation (Bjørgen 
et al., 2019). Without comprehensive plans, there is a risk that we end up with fractured projects without 
any unified strategies for upscaling or plans for broader changes of urban freight transport.  
 
A shortage of data and information makes it more difficult to develop satisfactory plans and measures 
for freight transport, and also makes it challenging to follow up on the progress. Oslo municipality does 
not have an urban freight transport plan which guides the directions in which the municipality is 
working towards. In Oslo, the responsibility for freight transport is also divided between several 
departments and people, and there are no designated freight strategists in the municipality. These issues 
make it difficult to work comprehensively towards the municipalities’ larger emission reduction goals. 
Data related to urban freight transport for Oslo is available, but there are problems with accessing data 
with comparable units and detailed data (Hovi et al., 2016). More detailed freight knowledge is also 
needed in the municipality to ensure a unified strategy.  
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The urban freight transport plan for Stockholm was intentionally developed without many quantifiable 
targets, and Freight Strategist Robin Billsjö argued this was a conscious decision in order for less time 
and resources to be needed to evaluate the effectiveness of the measures. Since there are only two freight 
strategists in Stockholm municipality, the argument seems justifiable and one can understand the 
reasoning. It is, however, several issues with the shortage of quantifiable targets. First, how do we know 
if we are promoting the most effective measures for emission reduction? Second, are efforts targeted 
towards the areas which contributes most to carbon emissions?  If there is a lack of appropriate data and 
information about freight transport, one could question what the plans and goals are based on. If the 
plans are made before having a comprehensive understanding about the issue, how can we be sure that 
the critical issues are tackled and determine if the development is moving in the right direction? 
Macharis and Melo (2011) criticise the practice of developing plans with a lack of measurable targets, 
and argue that this could lead to implementation of measures that are not suitable to the local 
circumstances. The absence of quantifiable targets in the Stockholm urban freight transport plans raise 
questions about accountability and monitoring, and it is difficult to know if the municipality is achieving 
the goals that they have set out. The lack of resources is also important here, and it should be clear that 
the municipalities need to invest more in freight expertise.  

6.3 Current Practices for Sustainable Urban Freight Transport   
There are several obstacles to overcome in order to achieve impactful changes for urban freight 
transport. First, it is necessary to develop more methods for data collection in order to obtain the 
information that is needed to fully understand urban freight transport (Hovi et al., 2016; Trafikanalys, 
2016). Second, transport companies need to be able to access suitable vehicles, and most companies 
interviewed expressed that the technology has not caught up with the ambitions for sustainable freight 
transport. It could be expected, however, that we will see more technological developments for freight 
vehicles in the coming years. The companies who are at the forefront of using environmentally friendly 
vehicles have to take a larger portion of the investments in this technology. As mentioned in the 
literature review, Pinchasik et al. (2018) explain the importance of the state or municipal government 
supporting these companies through different measures, such as cost subsidies, exemption from taxes 
or prioritisation on public roads. In addition to technological challenges, practical challenges were also 
discussed in the interviews. Several concerns were mentioned, including problems with older 
regulations and laws, issues with finding area for charging and fuel stations in the city, and accessibility 
for freight vehicles in the cities. Both Stockholm and Oslo are working to overcome some of these 
challenges, but they are also dependent on developments happening outside their jurisdiction, such as 
vehicle manufacturers and state agencies. Regulatory barriers to wider implementation of projects need 
to be mitigated, and it is possible that more communication could be key here.  
 
As shown in the previous chapter, both Oslo and Stockholm municipalities work with urban freight 
transport in some way, but many of their projects are small-scale and include one or few vehicles. 
Ballentyne et al. (2013) argue that most of the focus on urban freight transport is targeted at small-scale 
projects and specific measures, and not on including freight transport into comprehensive urban 
planning. This can be argued to be the case in Oslo and Stockholm as well, and the situation could be 
interpreted in two ways: First, there is a need to try out different projects to get experience and 
knowledge about the situation before implementing any large-scale projects or measures. And second, 
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they are struggling to handle freight transport in the municipalities, and therefore focus on smaller 
projects to show that they are at least doing something with the problem. It could also be a combination 
of the two situations, and it is difficult to determine what the reality is for Oslo and Stockholm.  
 
There are several positive developments in the field of urban freight transport. As shown in figure 3, 
there is an increasing amount of research on urban freight transport planning being published. The 
increased focus from academia and researchers create more knowledge about the issue generally, and 
could also translate to more knowledge in the municipalities and for companies. Both municipalities 
are working on public-private cooperation through several projects, including Älskade Stad and Elskede 
By. The companies interviewed for this thesis also expressed an increasing focus and interest in 
emission reduction for their transport services. The companies expressed that they are willing to invest 
in and implement new sustainable technology, many report of a well-functioning cooperation with the 
municipalities, and many also recognise the positive marketing effects of emission reduction. Overall, 
it appears that freight transport is moving up on the agenda, both for the municipalities and for 
politicians. And although there are currently only smaller projects being realised, the increased focus 
could lead to more knowledge about urban freight transport, and consequently more efficient measures 
for carbon emission reduction.  

6.4 The Future of Sustainable Urban Freight Transport 
As previously stated, there is an urgent need to rapidly decrease the current levels of carbon emissions 
in order to avoid devastating climate scenarios, and this change needs to happen across sectors (IPCC, 
2018). Thus, in order to reach the climate targets set in the 2015 Paris Agreement, large cuts in carbon 
emissions must happen, especially within the transport sector (WHO, n. d.). However, four years have 
passed since the Paris Agreement was signed, and global emissions are still rising (Global Carbon 
Project, 2018). The trends explained in chapters 4.1.1 and 4.1.2 point towards a continued demographic 
shift in the direction of a larger urban population, increasing consumption as a consequence of economic 
growth and higher degree of sharing, ultimately leading to more goods being transported to, and within, 
the city. Furthermore, technological and societal trends explained in chapter 4.1.3 similarly point 
towards an increase in transport performance (Aarhaug et al., 2018). The increase in last-mile transport 
and urban distribution is confirmed in the projected development of freight transport and carbon 
emissions from freight transport in Oslo (Øvring and Caspersen, 2018), and there is also projected an 
increase for heavy-duty vehicles nationally in Norway (Hovi et al., 2017). On a national level in 
Sweden, freight transport is also projected to increase (Regeringen, 2008), however, not the emissions 
(Pinchasik et al., 2018). In Stockholm, a further increase in freight transport is also expected to occur 
as a consequence of population growth and increased consumption levels (Stockholms Stad, 2018a).   
 
For Oslo, the goal is that by the end of 2020, all new light freight vehicles sold will be using renewable 
fuels, or be plug-in hybrids (Oslo Kommune, 2016a). Data from the Climate Agency (2019) shows that 
in the first quartile of 2019, the percentage of new light duty vehicles are 15 per cent, up from 9 per 
cent in the first quartile of 2018. Therefore, if the 2020 target is to be reached, a drastic increase of new 
light-duty vehicles is needed within the next 1.5 year. Although not impossible, the interviews showed 
that although there is a will to change to more environmentally friendly vehicles, the companies are 
struggling to find electric vehicles which fulfil their needs. In Stockholm, several interviewees 
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expressed that the development towards environmentally friendly freight vehicles, especially electric, 
is slower than the development in Oslo. The city of Stockholm’s goal of zero vehicles using fossil fuels 
in 2040 within the city thus requires large shifts in the vehicle population. Of light-duty freight vehicles 
in Stockholm in 2018, 4 per cent were electric, electric-hybrids or biofuel vehicles, while 96 per cent 
were vehicles using gasoline or diesel (Trafikanalys, 2019). This shows that a substantial shift in the 
vehicle and fuel technologies is required within the next two decades, in order to achieve these goals. 
As shown, the percentage of fossil fuelled freight vehicles is significantly higher than the percentage of 
vehicles using sustainable fuels, both in Oslo and Stockholm. Hence, with emissions from urban freight 
transport projected to increase in Oslo, and numbers from Stockholm pointing to a large increase in 
light- and heavy duty vehicles, one can question if the municipalities have started dealing with the issues 
of emission reduction from urban freight transport too late, if they are to reach their goals.  
 
One can also discuss the electricity-demand, if the aim is that all vehicles should be electric or plug-in 
hybrids, and the increase in transport performance continues. It is not only in the transport sector that 
the electrification and digitalisation occur, this is a cross-sectorial phenomenon. Thus, it will require a 
substantial amount of energy. Therefore, this development is highly dependent of sustainable 
production of electricity (NAF, n. d.; Moro and Luna, 2018; Athanasopoulou and Stavropoulos, 2018; 
Energimarknadsinspektionen, 2018). Due to an electricity residual mix consisting of largely sustainably 
produced electricity (NAF, n. d; Energimarknadsinspektionen, 2018), Oslo and Stockholm have 
favourable conditions for transitioning to an electric freight vehicle fleet with low carbon emissions. 
Correspondingly, countries which have higher climate impacts from electricity production, will face 
additional challenges with goals of reducing carbon emissions from freight transport, if the 
developments in freight volume increase in a similar manners to that of Norway and Sweden. Although 
out of scope of this research, it is important to consider these aspects when planning and implementing 
measures for sustainable urban freight transport.  
 
As explained in the introductory part of this thesis, Stockholm already reached its goal of reducing 
carbon emissions to 2.2 tonnes per person by 2020. The reduction of carbon emissions from the 
transport sector decreased from 1.6 tonnes per person in 1990, to 1.1 tonnes per person in 2008, and has 
been stable since (Miljöbarometern, 2019). The lack of any further reduction in the last decade, shows 
that there has not been implemented any measures that have had a significant effect since then. For 
Oslo, the projections for 2030 show that emissions from passenger transport are decreasing while 
emissions from freight transport are stable or increasing slightly (KlimaOslo, 2019c). These 
developments show that the measures that are currently implemented are not strong enough or have the 
desirable effect, which was also argued by several interviewees in both municipalities. Thus, in order 
to reach the targets set both through global initiatives, such as the Paris Agreement, and the local targets 
set by Oslo and Stockholm municipalities, there is a need to continue developing more efficient and 
targeted measures.  
 
The findings of this thesis suggest that it is only recently that urban freight transport has received any 
significant attention, suggesting that it might be a reactive response to the recent increase of e-commerce 
and last-mile delivery. The lack of efficient measures for, and knowledge of, urban freight transport, as 
well as trends indicating a further increase in urban transport performance highlights the importance of 
tackling these issues. Despite the challenges ahead, the attention towards urban freight transport is 
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increasing, and both companies and municipalities are working towards similar goals. For Oslo and 
Stockholm, it will be important to follow developments in technology and investigate how they will 
impact the urban transport systems. New technology, such as autonomous vehicles, ITS, sensors and 
more functional electric freight vehicles will also have large impacts, and the municipality needs to 
understand how existing infrastructure and regulations impact this.  
 
The trends show that freight transport will increase in the future, and we must target our efforts in a 
twofold way to limit the harmful consequences of this development (KlimaOslo, 2019b; Pinchasik et 
al., 2018). There is a need to develop new technology and fuel which emits less carbon emissions, but 
also to reduce the amount of vehicles driving in our cities to tackle the problem at hand (KlimaOslo, 
2019b). More knowledge, information and comprehensive plans could allow us to target the areas which 
have the most emissions, and thus focus our efforts to solve these issues. This increased knowledge and 
information could consequently result in more efficient measures.  

6.5 Reflections  
One of the key issues encountered while conducting the research for this thesis, is the lack of similar 
formats and parameters used in datasets and reports. This was particularly evident when comparing 
statistics and data between Stockholm and Oslo, as different types of vehicles are sometimes included 
in similar definitions. The issue was overcome by using a definition of light- and heavy-duty vehicles 
from Caspersen and Øvring (2018), and highlighting in the text if the categories differed from this 
definition. In addition, the lack of data for specific parameters impacted the analysis of developments 
over time, and the analysis of differences between the cities.  
 
The aim of the research methodology was to conduct qualitative semi-structured interviews with 
company representatives, city officials and politicians in both cities in similar positions or within the 
same company. However, due to lack of responses for interview requests and time constraints in the 
last phase of the data collection, the aim could not be fulfilled entirely. Nonetheless, the lesson from the 
interviews that we did hold with company representatives was that in general, the experiences of 
companies based in Norway and Oslo were similar to the ones of companies based in Sweden and 
Stockholm.  
  
As mentioned, we did not interview an interest organisation in Sweden, which could have been 
beneficial to gain a broader insight into the experiences of companies beyond the large global companies 
interviewed here. As can be seen in figure 5, there are many different stakeholders involved in urban 
freight transport. Some stakeholders that were not interviewed are the final customers, e.g. us as 
consumers, as well as e-commerce companies such as Zalando and Nelly. Time constraints were the 
largest factor for why these stakeholders were not interviewed, and it is acknowledged that inclusion of 
these perspectives would have been interesting. Nonetheless, the chapter on consumer and transport 
trends aims at illustrating some of the issues related to these stakeholders, such as the future of freight 
transport. Furthermore, state politicians were also contacted in order to gain insight of national plans 
and policies for the future of sustainable freight transport, but they were not able to participate due to 
time constraints.  
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7. Conclusion 
We have in this thesis assessed carbon emissions from urban freight transport in Oslo and Stockholm, 
and the measures and strategies which have been applied to reduce the carbon emissions according to 
the municipalities’ targets. Based on these results, we have discussed whether the current developments 
will result in any meaningful impacts for the 40 per cent reduction of carbon emissions goal by the EU. 
Both municipalities communicate in their plans and strategies the ambitions in reaching the EU goals, 
but based on our observations, we argue that the municipalities have yet to implement adequately 
impactful measures for urban freight transport to reduce carbon emissions from this sector. As 
transportation in general constitutes a significant portion of total emissions, and carbon emissions from 
freight transport are not projected to decrease, we argue that there is a need for large, structural changes 
in order to reach these targets.  
 
The ways in which Oslo and Stockholm municipalities work to facilitate sustainable urban freight 
transport was investigated in this thesis. As shown in the case study, both municipalities work actively 
with urban freight transport, but the analysis also shows that there are differences in their approach. 
Oslo municipality does not have a comprehensive plan for freight transport, but has implemented 
several measures which are embedded in the city’s climate budget. These measures include charging 
infrastructure, facilitating freight consolidation centres, environmental conditions in public 
procurement processes and subsidy schemes for investments in new and sustainable technology. As of 
2014, Stockholm has had an urban freight transport plan which is part of the urban mobility plan for the 
city. The urban freight transport plan from 2018 describes the directions that the city will follow, and 
lays out several projects including night delivery, freight consolidation and geofencing projects.  
 
One interesting observation is the fact that Oslo municipality has access to a substantial amount of data 
and statistics regarding urban freight transport, although lacking a comprehensive urban freight plan. 
Stockholm municipality, on the other hand, has an urban freight transport plan, but is lacking 
comprehensive data and statistics about urban freight transport. Stockholm’s freight plan intentionally 
does not include many quantifiable goals, and is more focused on directions to move towards. Oslo, 
however, has many quantifiable goals and packages of measures, but does not include overall strategies 
which are embedded within the municipal planning. This makes it clear that the municipalities face a 
different set of challenges, and could thus exchange knowledge to resolve shortcomings in their 
practices.  
 
The lack of an overall plan and data regarding urban freight transport, impact the levels of knowledge 
of planners and relevant actors in the municipalities, and makes it difficult to comprehend the current 
situation and predict future developments. For both municipalities, there is a need to increase the freight 
transport knowledge across the departments, in order to ensure a unified and embedded approach to 
urban freight transport measures. The issues related to urban freight transport are increasingly gaining 
real attention by planners, politicians and researchers. This recent attention has led to an increasing 
number of projects dealing with last-mile freight transport issues, but also an awareness of the 
shortcomings of data and statistics.  
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Second, the study investigated how relevant companies involved with urban freight transport in the two 
municipalities view the municipal strategies for emission reduction, and how the cooperation with 
public actors is experienced. Since freight transport companies contribute to a large part of urban carbon 
emissions, it is vital to ensure that well-functioning cooperation results in a reduction in carbon 
emissions. The public authorities are able to implement restrictions and guidelines in the cities, but are 
dependent on the companies’ willingness and ability to adhere to these regulations. In both cities, 
companies who are involved with urban freight transport expressed a willingness to work towards 
municipal goals and strategies for carbon emission reduction. As discussed, the plurality of rationalities 
evident for urban freight transport must be considered, since the municipalities’ goals are mainly based 
on political intentions while the companies’ goals are mainly based on economic viability. Public 
procurement has been utilised by both municipalities as a way of overcoming some of the barriers to 
implementation of sustainable fuel and vehicle technology. The use of environmental conditions allows 
the municipalities to steer these developments while rewarding companies who are at the forefront of 
implementing sustainable technologies, and the companies gain increased predictability for future 
investments. Furthermore, public-private cooperation is applied in several projects in both 
municipalities, where experiences and lessons can be used in future projects and for developing long-
term plans and measures. The companies involved in this study explained that these projects, in addition 
to forums and platforms for knowledge-sharing, contribute to an increased understanding of their 
operations and thus can result in more constructive formulations of future regulations, measures and 
plans.   
 
Third, the study investigated which challenges the municipalities and the companies face in regards to 
the implementation of sustainable technology and fuels. In order to achieve sustainability for urban 
freight transport, there are several technological and practical challenges which must be mitigated, 
several of which are outside of the municipalities’ jurisdictions. As explained in the case study, it was 
argued that the municipalities lack expert logistics expertise and knowledge of freight transport systems, 
which could impact the effectiveness of the proposed measures and regulations. The companies 
interviewed in this thesis expressed several challenges they face with the implementation of sustainable 
technology, including lack of appropriate vehicles for a reasonable cost, reduction in loading capacity 
and driving range, as well as infrastructure for fuelling stations of sustainable fuels.  
 
Both Oslo and Stockholm municipalities have emission reduction goals based on the UN climate goals 
and European Union goals of 40% reduction of carbons emissions by 2030. The municipalities both 
have goals to reduce emissions from transport in general, but there is a lack of quantifiable goals to 
reduce carbon emissions specifically from urban freight transport. The lack of goals makes it difficult 
to evaluate the progress and have an understanding of the current situation. In addition, the lack of 
comprehensive knowledge in both municipalities makes it difficult to create measures which reduce 
carbon emissions on a larger scale. In both Oslo and Stockholm, there are many smaller projects with 
only one or few zero-emission vehicles. The question can then be raised: are we doing enough and 
acting fast enough to limit the harmful effects of carbon emissions? There are technological challenges 
that make this shift more difficult, but it can be expected that zero-emission technology will be more 
available and affordable in the years to come. In addition to zero-emission technology, it is also vital to 
reduce the amount of road-based freight transport, but as shown, it is rather increasing. Ultimately, some 
of the biggest challenges with achieving a sustainable urban freight transport system is the growth in 
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last-mile transport due to changing patterns of consumptions, increased use of e-commerce and same-
day delivery, in addition to larger societal and technological developments. In order to reduce carbon 
emissions and mange rising transport volumes in an increasingly dense urban environment, there is a 
need to initiate an increased focus on sustainable urban freight transport. 
 
Nonetheless, there is an increasing focus by decision-makers, municipal officials and researchers on 
urban freight transport and many new projects have been developed in the last few years. Awareness 
and inclusion of freight transport into comprehensive urban planning could be argued to be moving in 
the right direction, but there is still a need to increase the knowledge and understanding across municipal 
departments and involved actors.  
 
Future studies  
Urban freight transport is an extensive subject which involves many actors, theories, considerations and 
challenges. The subject has gained increasing attention in the last years, but more research is still needed 
to understand the complex systems of urban freight transport. For future research it would be valuable 
to include more stakeholders, such as automobile producers, online retailers and the general public. A 
more comprehensive study could reveal more considerations and assumptions of relevant actors. In 
addition, a study which focuses on policy-making on different levels, such as municipal, regional and 
national, could show what power each level has and how the development of policies is structured. This 
study only included larger transport companies, but it would be useful to also investigate small and 
medium sized companies, as the freight transport sector is characterised by many small actors. A study 
of one specific project, e.g. Älskade Stad, would also be interesting, as one could investigate in detail 
the concerns and interests of each stakeholder and their needs and experiences in such a project. This 
could result in guidelines for similar projects in public-private freight transport cooperation.  
 
 
 
 
 
 

 
 
 



62 
 

References 
 
Aarhaug, J., Ørving, T., & Kristensen, N. B. (2018). Samfunnstrender og ny teknologi - Perspektiver 

for fremtidens transportsystem. Report no. 1641/2018 
 
Aaserud, A. (2019). Hva er forskjellen på direkte og indirekte utslipp av klimagasser? Retrieved 

from: www.klimaoslo.no/2019/04/04/direkte-og-indirekte-utslipp/ Accessed 15.05.2019 
 
Alessandrini, A., Campagna, A., Delle Site, P., Filippi, F., & Persia, L. (2015). Automated vehicles 

and the rethinking of mobility and cities. Transportation Research Procedia, 5, 145-160. 
 
Allen, B. (2012). Improving freight efficiency within the ‘last mile’: A Case study of Wellington’s 

Central Business District (Doctoral dissertation, University of Otago). 
 
Anderton, K., Brand, R., Leiren, MD., Gudmundsson, H., Reichenbach, M., & Schipp,l J. (2015). 

TRANSFORuM urban mobility roadmap. European Commission. 
 
Athanasopoulou, L., Bikas, H., & Stavropoulos, P. (2018). Comparative Well-to-Wheel Emissions 

Assessment of Internal Combustion Engine and Battery Electric Vehicles. Procedia CIRP, 78, 
25-30. 

 
Ballantyne, E. E., Lindholm, M., & Whiteing, A. (2013). A comparative study of urban freight 

transport planning: addressing stakeholder needs. Journal of transport geography, 32, 93-101. 
 
Behrends, S., Lindholm, M., & Woxenius, J. (2008). The impact of urban freight transport: A 

definition of sustainability from an actor's perspective. Transportation planning and Technology, 
31(6), 693-713. 

 
Bentzrød. (2012). Ny politibase gjør at godsplaner i Oslo må skrinlegges. Retreived from: 

www.aftenposten.no. Accessed 04.05.2019 
 
Bernard, R. (2000). Social Research Methods: Qualitative and Quantitative Approaches. Thousand 

Oaks, CA: Sage publications. 
 
Bernsmann A., Clausen U., Heinrichmeyer H., & Stütz S. (2016). ZF Future Study 2016, Last Mile 

Logistics, Fraunhofer-Institut für Materialfluss und Logistik IM, Dortmund. 
 
Bjerkan, K. Y., Sund, A. B., & Nordtømme, M. E. (2014). Stakeholder responses to measures green 

and efficient urban freight. Research in Transportation Business & Management, 11, 32-42.  
 
Bjørgen, A., Seter, H., Kristensen, T., & Pitera, K. (2019). The potential for coordinated logistics 

planning at the local level: A Norwegian in-depth study of public and private stakeholders. 
Journal of Transport Geography, 76, 34-41. 

 
Branningan, C., Skinner, I., Gibson, G., & Kay, D. (2011). Report on the implementation of Directive 

1999/94/EC relating to the availability of consumer information on fuel economy and CO2 
emissions in respect of the marketing of new passenger cars. Brussels: Report prepared by 
ADAE for the European Commission, DG Climate Action. 

 
Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 

Psychology, 3, 77-101. 
 
Bring. (2018). Vårt branschöverskridande samarbete Älskade stad prisas igen. Retrieved from: 

https://www.bring.se/miljo/alskade-stad-får-pingvinpriset Accessed 03.05.2019  



63 
 

 
Brundtland, G. H. (1987). Our common future: The World Commission on Environment and 

Development Oxford, England.  
 
Bryman A. (2011). Samhällsvetenskapliga metoder. 2. uppl. Malmö: Liber AB 

Businessdictionary. (n. d.). Consolidation service. Retrieved from: 
www.businessdictionary.com/definition/consolidation-service.html Accessed 10.05.2019 

 
Campbell, S. (1996). Green cities, growing cities, just cities?: Urban planning and the contradictions 

of sustainable development. Journal of the American Planning Association, 62(3), 296-312. 
 
Carrington, D. (2018) Brutal news: global carbon emissions jump to all-time high in 2018. The 

Guardian. Retrieved from: www.theguardian.com/ Accessed 10.02.2019 
 
Caspersen, E., & Ørving, T. (2018). Kunnskapsgrunnlag for mer klimavennlig næringstrafikk i Oslo. 

Transportøkonomisk institutt. Report no. 1622/2018 
 
Clarke, V. & Braun, V. (2013) Teaching thematic analysis: Overcoming challenges and developing 

strategies for effective learning. The Psychologist, 26(2), 120-123. 
 
Denscombe, M. (2014). Forskningshandboken – för småskaliga forskningsprojekt inom 

samhällsvetenskaperna, andra upplagan. Studentlitteratur AB, Lund 
 
Dobbs, R., Remes, J., Manyika, J., Woetzel, J. R., Perrey, J., Kelly, G., ... & Sharma, H. (2016). 

Urban world: the global consumers to watch. McKinsey Global Institute. 
 
Elskede By. (2019). #elskedeby. Retrieved from: https://elskedeby.no Accessed 02.05.2019 
 
Energimarknadsinspektionen. (2018). Ursprungsmärkning av el. Retrieved from: https://ei.se/sv/for-

energiforetag/el/ursprungsmarkning-av-el/#hanchor5 Accessed 05.05.2019 
 
Energimyndigheten. (2017). Växthusgasutsläpp. Retrieved from: 

http://www.energimyndigheten.se/fornybart/hallbarhetskriterier/drivmedelslagen/vaxthusgasutsla
pp/ Accessed 05.05.2019 

 
Euromonitor International. (2018). Shortening the Last Mile: Winning Logistics Strategies in the Race 

to the Urban Consumer. Report commissioned by Deutsche Post DHL Group. Retrieved from: 
https://www.dpdhl.com/content/dam/dpdhl/en/media-center/media-
relations/documents/2018/dhl-whitepaper-shortening-the-last-mile.pdf Accessed 10.05.2019 

 
European Commission. (2014). Strategy for reducing Heavy-Duty Vehicles' fuel consumption and 

CO2 emissions, COM (2014) 285 final. 
 
European Commission. (2013). A call to action on urban logistics. Commission Staff Working 

Document SWD, 524  
 
European Commission. (n. d.). 2030 climate & energy framework. Retrieved from: 

https://ec.europa.eu/clima/policies/strategies/2030_en Accessed 04.04.2019 
 
European Commission (n.d./b) EU climate action. Retrieved from: 

https://ec.europa.eu/clima/citizens/eu_en Accessed 04.04.2019  
 



64 
 

Eurostat. (2018a). Statistics on European Cities. Retrieved from: 
https://ec.europa.eu/eurostat/statistics-explained/index.php/Statistics_on_European_cities 
Accessed: 08.02.2019 

 
Eurostat. (2018b). Europe 2020 indicators - climate change and energy. Retrieved from: 

https://ec.europa.eu/eurostat/statistics-explained/index.php/Europe_2020_indicators_-
_climate_change_and_energy Accessed 10.02.2019 

 
Eurostat. (2016). Urban Europe - statistics on cities, towns and suburbs - executive 

summary.  Retrieved from: https://ec.europa.eu/eurostat/statistics-
explained/index.php/Urban_Europe_-_statistics_on_cities,_towns_and_suburbs_-
_executive_summary#City_and_urban_developments Accessed 08.02.2019 

 
Eurostat. (2015). Key figures on Europe. 2015 Edition. Statistical Books, Eurostat. 
 
Farstad, E. (2018). Transportytelser i Norge 1946–2017. Transportøkonomisk institutt, TØI, rapport 

no. 1677/2018 
 
Florida, R. (2016). Big Cities Are the Future of Global Consumption, CityLab. Retrieved from: 

https://www.citylab.com/life/2016/04/big-cities-are-the-future-of-global-consumption/478128/ 
Accessed 18th of April 2019. 

 
Fossheim, K., & Andersen, J. (2017). Plan for sustainable urban logistics–comparing between 

Scandinavian and UK practices. European Transport Research Review, 9(4), 52.  
 
Gammelgaard, B., Andersen, C. B., & Figueroa, M. (2017). Improving urban freight governance and 

stakeholder management: A social systems approach combined with relationship platforms and 
value co-creation. Research in Transportation Business & Management, 24, 17-25. 

 
Global Carbon Project. (2018). Supplemental data of Global Carbon Budget 2018 (Version 1.0) [Data 

set]. Retrieved from: https://www.icos-cp.eu/GCP/2018 Accessed 04.05.2019 
 
Goodman, R. W. (2005). Whatever you call it, just don’t think of last-mile logistics, last. Global 

Logistics & Supply Chain Strategies, 9(12), 46-51. 
 
GreenVehicleGuide. (2019). Ranking and Assessment. Retrieved from: 

https://www.greenvehicleguide.gov.au/pages/Help/FAQ Accessed 15.05.2019 
 
Gröna Bilister. (2016). Nya siffror på våra drivmedels klimatpåverkan stämmer till eftertanke och 

manar till handling. Retrieved from: http://www.gronabilister.se/arkiv/pressmeddelanden-
2017/23-8-nya-siffror-pa-vara-drivmedels-klimatpaverkan Accessed 05.05.2019 

 
 
Grønland, S. E., Hovi, I. B., Wangsness, P. B. & Caspersen, E. (2014). Næringslivets 

logistikksystemer. Hvordan ser de ut og hvordan har de utviklet seg?, TØI-report 1371/2014, 
Oslo, Transportøkonomisk institutt. 

 
Hall, D., & Lutsey, N. (2018). Effects of battery manufacturing on electric vehicle life-cycle 

greenhouse gas emissions. Retrieved from: 
https://www.theicct.org/sites/default/files/publications/EV-life-cycle-GHG_ICCT-
Briefing_09022018_vF.pdf Accessed 10.05.2019 

 
Heale, R. & Twycross, A. (2018). What is a case study? Evidence-Based Nursing 21:7-8 
 



65 
 

Hovi, I. B., Pinchasik, D. R., Auråen, E., & Natvig, M. K. (2016). Data om godstransport: Dagens 
statistikk og nye. Retrieved from: 
https://www.toi.no/getfile.php/1343889/Publikasjoner/TØI%20rapporter/2016/1524-2016/1524-
2016-elektronisk.pdf  Accessed 05.05.2019 

 
Høye, A., & Ragnøy, A. (2011). Trafikkstyring ved hjelp av ITS. Tiltakskatalog for transport og 

miljø. 
 
IPCC. (2018). Global warming of 1.5°C. An IPCC Special Report on the impacts of global warming 

of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the 
context of strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty [V. Masson-Delmotte, P. Zhai, H. O. Pörtner, D. 
Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J. 
B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, T. 
Waterfield (eds.)]. In Press. 

 
Iwan, S., Kijewska, K., & Kijewski, D. (2014). Possibilities of applying electrically powered vehicles 

in urban freight transport. Procedia-Social and Behavioral Sciences, 151, 87-101. 
 
Justesen, L., & Mik-Meyer, N. (2011). Kvalitativa metoder: Från vetenskapsteori til praktik. 

Studentlitteratur. 
 
Juven, O. (2019). Ny strid om milliard-motorvei i Oslo. NRK. Retrieved from: 

https://www.nrk.no/ostlandssendingen/ny-strid-om-milliard-motorvei-i-oslo-1.14349806 
Accessed 05.05.2019  

 
Kijewska, K., & Johansen, B. G. (2014). Comparative analysis of activities for more environmental 

friendly urban freight transport systems in Norway and Poland. Procedia-Social and Behavioral 
Sciences, 151, 142-157.  

 
KlimaOslo. (2019a). Klimabarometeret. Retrieved from: 

https://www.klimaoslo.no/klimabarometeret_kategori/varebiler/ Accessed 10.05.2019 
 
KlimaOslo. (2019b). Climate Budget 2019 - Preliminaries / Climate Budget 2019 / Technical report. 

Retrieved from: https://www.klimaoslo.no/wp-content/uploads/sites/88/2019/03/Climate-Budget-
2019.pdf Accessed 10.05.2019 

 
KlimaOslo. (2019c). Kunnskapsgrunnlag for satsingsområder Klimastrategi 2030. Retrieved from: 

https://www.klimaoslo.no/wp-content/uploads/sites/88/2019/04/Kunnskapsgrunnlag-
Klimastrategi-2030_8.4.2019.pdf Accessed 05.05.2019 

 
Kvale, S., & Brinkmann, S. (2009). Den kvalitativa forskningsintervjun. 2. uppl. Lund: 

Studentlitteratur 
 
Langemar, P. (2008). Kvalitativ forskningsmetod i psykologi: att låta en värld öppna sig. 1 uppl. edn. 

Stockholm: Liber. 
 
Leiren, M. D., & Aarhaug, J. (2016). Taxis and crowd-taxis: sharing as a private activity and public 

concern. Internet Policy Review, 5(2). 
 
Lenz, B., & Riehle, E. (2013). Bikes for urban freight? Experience in Europe. Transportation 

Research Record: Journal of the Transportation Research Board, (2379), 39-45. 
 



66 
 

Limb, M., & Dwyer, C. (2001) Qualitative methodologies for Geographers: Issues and debates, 
Oxford University Press: New York 

 
Lindholm, M. (2010). A sustainable perspective on urban freight transport: Factors affecting local 

authorities in the planning procedures. Procedia-Social and Behavioral Sciences, 2(3), 6205-
6216. 

 
Lindholm, M. (2013). Urban freight transport from a local authority perspective–a literature review. 

European Transportz Trasporti Europei 54; EUT Edizioni Università di Trieste: Trieste, Italy. 
 
Lindholm, M. E., & Blinge, M. (2014). Assessing knowledge and awareness of the sustainable urban 

freight transport among Swedish local authority policy planners. Transport policy, 32, 124-131. 
 
Lydén, P. (2016). Koldioxidekvivalent. Retrieved from: 

http://www.klimatordlista.se/koldioxidekvivalent/. Accessed 10.05.2019 
 
Macharis, C., & Melo, S. (Eds.). (2011). City distribution and urban freight transport: multiple 

perspectives. Edward Elgar Publishing. 
 
Maguire, M., & Delahunt, B. (2017). Doing a thematic analysis: A practical, step-by-step guide for 

learning and teaching scholars. AISHE-J: The All Ireland Journal of Teaching and Learning in 
Higher Education, 9(3). 

 
Maurer, M., Gerdes, J. C., Lenz, B., & Winner, H. (2016). Autonomous driving. Berlin, Germany: 

Springer Berlin Heidelberg,  
 
McDonalds. (2019). McDonald’s testar tysta och eldrivna nattleveranser. Retrieved from: 

https://www.mcdonalds.com/se/sv-
se/newsroom/article/mcdonalds_testar_tysta_och_eldrivna_nattleveranser.html Accessed 
29.04.2019 

 
McGushin, A., Tcholakov, Y., & Hajat, S. (2018). Climate change and human health: Health impacts 

of warming of 1.5 C and 2 C. International Journal of Environmental Research and Public 
Health, 15(6), 1123.  

 
Melo, S., & Costa, Á. (2007). Effects of collaborative systems on urban goods distribution. In 11th 

World Conference on Transport ResearchWorld Conference on Transport Research Society. 
 
Mero-Jaffe, I. (2011). ‘Is that what I said?’Interview transcript approval by participants: an aspect of 

ethics in qualitative research. International Journal of Qualitative Methods, 10(3), 231-247. 
 
Miljöbarometern. (2019). Utsläpp av växthusgaser. Retrieved from: 

http://miljobarometern.stockholm.se/klimat/utslapp-av-vaxthusgaser/utslapp-av-vaxthusgaser/ 
Accessed 05.05.2019 

 
Miljødirektoratet. (2019). Utslipp av klimagasser i kommuner og fylker. Retrieved from: 

https://www.miljodirektoratet.no/tjenester/klimagassutslipp-kommuner/?area=41&sector=-2 
Accessed 20.05.2019 

 
Miljøstatus. (2018a). Klimagassutslipp fra veitrafikk. Retrieved from: 

https://www.miljostatus.no/veitrafikk-klimagassutslipp Accessed 10.03.2019 
 
Mirhedayatian, S. M., & Yan, S. (2018). A framework to evaluate policy options for supporting 

electric vehicles in urban freight transport. Transportation research part D: transport and 
environment, 58, 22-38. 



67 
 

 
Moro, A., & Lonza, L. (2018). Electricity carbon intensity in European Member States: Impacts on 

GHG emissions of electric vehicles. Transportation Research Part D: Transport and 
Environment, 64, 5-14. 

 
Myhre, J. (2016). Byvekst og bygdemiljø. Retrieved from: https://www.norgeshistorie.no/bygging-av-

stat-og-nasjon/hus-og-hjem/1403-byvekst-og-bygdemiljo.html Accessed 06.02.2019 

Mølmen, M. (2018). Hvordan Oslo kommune jobber med tilrettelegging av ladeinfrastruktur for 
elvarebiler og utslippsfri nyttetransport. [PowerPoint slides]. Retrieved from: https://zero.no/wp-
content/uploads/2018/03/Bymiljøetaten-Marianne-Mølmen-Zerofrokost-elvarebil-11-04-
2018.pdf Accessed 26.04.2019 

NAF. (n. d.). Alt du må vite om drivstoff. Retrieved from: https://www.naf.no/tips-og-
rad/bilhold/teknisk-om-bilen/alt-du-ma-vite-om-drivstoff/ Accessed 05.05.2019 

 
Nationalencyklopedin. (n. d.). Stockholm. Retrieved from: 

https://www.ne.se/uppslagsverk/encyklopedi/enkel/stockholm Accessed 15.05.2019  
 
Naturskyddsforeningen. (2014). 4 absurda saker du inte visste om Förbifart Stockholm. Retrieved 

from: https://www.naturskyddsforeningen.se/nyheter/4-absurda-saker-du-inte-visste-om-
forbifart-stockholm Accessed 10.05.2019  

 
Norsulp. (n. d.). Logistikkplaner i by (NORSULP). Retrieved from: 

http://www.norsulp.no/logistikkplaner-i-by-norsulp/ Accessed 10.04.2019 
 
Næss, P., Strand, A., Næss, T., & Nicolaisen, M. (2011). On their road to sustainability?: The 

challenge of sustainable mobility in urban planning and development in two Scandinavian capital 
regions. Town Planning Review, 82(3), 285-316.  

OECD. (2013). Glossary of Statistical Terms - Carbon Dioxide Emissions. Retrieved from: 
https://stats.oecd.org/glossary/detail.asp?ID=6323 Accessed 01.05.2019 

OECD/ITF. (2017). ITF Transport Outlook 2017. Paris: International Transport Forum. 

Oslo Kommune. (2018a). Evalueringsskjema - Liste over kjøretøy, vareanskaffelser (v1.2).  [Excel 
Document]. Sent by email to authors on 01.03.2019. 

 
Oslo Kommune. (2018b). Mer effektiv og klimavennlig vare- og nyttetransport - Tiltakspakke 2. 

Retrieved from: https://www.klimaoslo.no/wp-content/uploads/sites/88/2018/09/Mer-effektiv-og-
klimavennlig-vare-og-nyttetransport.pdf Accessed 04.03.2019’ 

 
Oslo Kommune. (2017). Økonomiplan 2019–2022. Retrieved from: 

https://www.oslo.kommune.no/politikk-og-administrasjon/politikk/budsjett-regnskap-og-
rapportering/budsjett-2019/byradets-budsjettforslag-2019-og-okonomiplan-2019-2022/?del=3-
7#gref Accessed 05.05.2019 

Oslo Kommune. (2016a). Klima- og Energistrategi for Oslo. Retrieved from: 
https://www.oslo.kommune.no/getfile.php/1356550-
1480689984/Innhold/Politikk%20og%20administrasjon/Etater%2C%20foretak%20og%20ombu
d/Klimaetaten/Dokumenter%20og%20rapporter/Klima-
%20og%20energistrategi%20for%20Oslo%20NO.pdf Accessed 05.05.2019 

Oslo Kommune. (n. d./a). Areal og friområder. Retrieved from: 
https://www.oslo.kommune.no/politikk-og-administrasjon/statistikk/miljostatus/areal-og-
friomrader/#gref Accessed 10.05.2019 



68 
 

 
Oslo Kommune. (n. d./b). Oslos klimastrategi og klimabudsjett. Retrieved from: 

https://www.oslo.kommune.no/politikk-og-administrasjon/miljo-og-klima/slik-jobber-vi-med-
miljo-og-klima/oslos-klimastrategi-og-klimabudsjett/#gref Accessed 29.04.2019 

 
Oslo Kommune. (n. d./c). Bilfritt byliv. Retrieved from: https://www.oslo.kommune.no/politikk-og-

administrasjon/slik-bygger-vi-oslo/bilfritt-byliv/#gref Accessed 29.04.2019 
 
Oslo Kommune. (n. d./d). Næring for Klima. Retrieved from: https://www.oslo.kommune.no/politikk-

og-administrasjon/prosjekter/naring-for-klima/#gref Accessed 02.05.2019 
 
Osloregionen. (2012). Felles Strategi for Gods og Logistikk i Osloregionen. Retrieved from: 

http://www.osloregionen.no/wp-content/uploads/proj_2012-05-03_gods-og-logistikk.pdf 
Accessed 04.03.2019 

Parker, N., Fan, Y., & Ogden, J. (2010). From waste to hydrogen: an optimal design of energy 
production and distribution network. Transportation Research Part E: Logistics and 
Transportation Review, 46(4), 534-545. 

 
Pachauri, R. K., Allen, M. R., Barros, V. R., Broome, J., Cramer, W., Christ, R., ... & Dubash, N. K. 

(2014). Climate change 2014: synthesis report. Contribution of Working Groups I, II and III to 
the fifth assessment report of the Intergovernmental Panel on Climate Change (p. 151). IPCC. 

 
Pettersson, M., Orwén, F. & Bohlin, M. (2012). Citylogistik i Sveriges storstadsområden. WSP Analys 

& Strategi commissioned by Trafikanalys. Retrieved from: 
http://www.trafa.se/globalassets/rapporter/underlagsrapporter/rapport_citylogistik_i_sveriges_sto
rstadso mraaden.pdf Accessed 13.05.2019. 

 
Pinchasik, D. R., Hovi, I. B., Vierth, I., Mellin, A., Liimatainen, H., & Kristensen, N. B. (2018). 

Reducing CO2 emissions from freight: Recent developments in freight transport in the Nordic 
countries and instruments for CO2 reductions. Retrieved from: http://www.diva-
portal.org/smash/record.jsf?pid=diva2:1277299 Accessed 10.05.2019 

 
Pitera, K., Pokorny, P., Kristensen, T., & Bjørgen, A. (2017). The complexity of planning for goods 

delivery in a shared urban space: a case study involving cyclists and trucks. European Transport 
Research Review, 9(3), 46. 

 
Planete energies. (2017). The Global Transportation Sector: CO2 Emissions on the Rise. Retrieved 

from: https://www.planete-energies.com/en/medias/close/global-transportation-sector-co2-
emissions-rise Accessed 08.02.2019 

 
Postnord. (n. d.). Snabbare, bättre och fler alternativ – ett samtal om ”the last mile challenge”. 

Retrieved from: https://www.postnord.se/vara-losningar/artiklar/logistik/ett-samtal-om-the-last-
mile-challenge Accessed 05.05.2019 

 
Regeringskansliet. (2018). Övergripande mål och svenska mål inom Europa 2020. Retrieved from: 

https://www.regeringen.se/sverige-i-eu/europa-2020-strategin/overgripande-mal-och-sveriges-
nationella-mal/ Accessed 10.02.2019 

 
Regjeringen. (2019). Innsatsfordelingsforordningen. Retrieved from: 

https://www.regjeringen.no/no/sub/eos-
notatbasen/notatene/2016/sep/innsatsfordelingsforordningen/id2517921/ Accessed 10.02.2019 

 
Rodrigue, J. P., Comtois, C., & Slack, B. (2009). The ‘last mile’in freight distribution. The Geography 

of Transport Systems, 212. 



69 
 

 
Rogers, P. P., Jalal, K. F., & Boyd, J. A. (2008). An introduction to sustainable development. 

EarthScan. 
 
Rossebø, G. (2019). Miljøkrav i anskaffelser. [PowerPoint slides]. Sent by email to authors on 

01.03.2019. 
 
Ruane, J. (2006). A och O i samhällsvetenskaplig forskning, 1. uppl. Lund: Studentlitteratur 
 
Russo, F., & Comi, A. (2012). City characteristics and urban goods movements: A way to 

environmental transportation system in a sustainable city. Procedia-Social and Behavioral 
Sciences, 39, 61-73. 

 
Savin-Baden, M., & Major, C. H. (2013). Qualitative research: The essential guide to theory and 

practice. Routledge.  
 
SCB - Statistiska Centralbyrån. (2019). Folkmängd i riket, län och kommuner 31 december 2018 och 

befolkningsförändringar 2018. Retrieved from: https://www.scb.se/hitta-statistik/statistik-efter-
amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-
diagram/helarsstatistik--kommun-lan-och-riket/folkmangd-i-riket-lan-och-kommuner-sista-
december-och-befolkningsforandringar/ Accessed 08.05.2019 

 
SCB - Statistiska Centralbyrån. (2015). Urbanisering – från land till stad. Retrieved from: 

https://www.scb.se/hitta-statistik/artiklar/2015/Urbanisering--fran-land-till-stad/ Accessed 
06.02.2019 

 
SCB. (n. d.). Land- och vattenareal per den 1 januari efter region och arealtyp. År 2012 - 2019. 

Retrieved from: 
http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__MI__MI0802/Areal2012/?rxid=16f
ccf41-b092-4f2f-b59b-b9d47e5f46f0 Accessed 08.05.2019 

 
Schliwa, G., Armitage, R., Aziz, S., Evans, J., & Rhoades, J. (2015). Sustainable city logistics—

Making cargo cycles viable for urban freight transport. Research in Transportation Business & 
Management, 15, 50-57. 

 
Schmied, M., & Knörr, W. (2012). Calculating GHG Emissions for Freight Forwarding and Logistics 

Services in Accordance with EN 16258; European Association for Forwarding. Transport, 
Logistics and Customs Services (CLECAT).  

 
Scott, M., O'Donnell, E., & Anderka, S. (2009). Improving Freight Movement in Delaware Central 

Business Districts. Transportation Policy, IPA;356  
 
Silverman, D. (2001). Interpreting qualitative data: Methods for analyzing talk, text and interaction 

(2nd ed., pp. 119-156). Thousand Oaks, CA:Sage 
 
Skärlund, S. (2017). Gods och logistik i Stockholms län 2050. Report no. 2017:04. Retrieved from: 

http://www.rufs.se/globalassets/h.-publikationer/2017/gods-och-logistik-
kunskapsunderlag_webb.pdf Accessed 20.04.2019 

 
Språkrådet. (n. d.). Trafikkarbeid. Retrieved from: www.termwiki.sprakradet.no/wiki/Trafikkarbeid 

Accessed 13.05.2019 
 
SSB - Statistisk sentralbyrå. (2019). Kommunefakta Oslo. Retrieved from: 

https://www.ssb.no/kommunefakta/oslo#forklaring-tall-285410 Accessed 08.05.2019 
 



70 
 

SSB - Statistisk Sentralbyrå. (2018). Tettsteders befolkning og areal. www.ssb.no/beftett Accessed 
05.05.2019  

 
Stake, R. (2006). Multiple case study analysis. New York: The Guildford Press 
 
Statistics Stockholm. (n. d.). Folkmängden  i Stockholm 1252 - 2017. Retrieved from: 

http://statistik.stockholm.se/images/stories/excel/Tabell%202.3.htm Accessed 07.02.2019 
 
Statens Vegvesen. (2019). Vegkart. [Map]. Retrieved from: 

https://www.vegvesen.no/vegkart/vegkart/#kartlag:geodata/hvor:(fylke:(~3))/@270481,6655268,
7.903333333333335  Accessed 10.05.2019 

 
Statens Vegvesen. (n. d.). E6 Oslo øst (tidligere E6 Manglerud). Retrieved from: 

https://www.vegvesen.no/Europaveg/e6osloost Accessed 10.05.2019 
 
Statistik Stockholms Stad (n.d.) Befolkning. Retrieved from: http://statistik.stockholm.se/historisk-

statistik/befolkning-historisk Accessed 08.05.2019  
 
Stefanelli, T., Di Bartolo, C., Galli, G., Pastori, E., & Quak, H. (2015). CIVITAS WIKI Policy Note: 

Smart choices for cities. Making urban freight logistics more sustainable (No. 5). CIVITAS. 
 
Stockholms Stad. (2019a). Stadens vision. Retrieved from: https://stad.stockholm/stadens-vision/ 

Accessed 06.02.2019 
 
Stockholms Stad. (2019b). Biltrafiken ska minska. Retrieved from: 

http://miljobarometern.stockholm.se/miljomal/miljoprogram-2016-2019/miljoanpassade-
transporter/biltrafiken-ska-minska/info1/ Accessed 05.05.2019 

 
Stockholms Stad. (2019c). Stockholms klimatpakt. Retrieved from: 

https://foretag.stockholm.se/natverk--moten/klimatpakten/ Accessed 02.05.2019 
 
Stockholms Stad. (2019d). Klimatpakten PLUS. Retrieved from: https://foretag.stockholm.se/natverk-

-moten/klimatpakten/Klimatpakten-PLUS/ Accessed 02.05.2019 
 
Stockholms Stad. (2018a). Godstrafikplan. Report no. 15976. Retrieved from: 

https://insynsverige.se/documentHandler.ashx?did=1941419 Accessed 10.04.2019 
 
Stockholms Stad. (2018b). Bli leverantör till Stockholms stad. Retrieved from: 

https://foretag.stockholm.se/Upphandling--Entreprenad/ Accessed 29.04.2019 
 
Stockholms Stad. (2017). Bilar & bränslen. Retrieved from: https://www.stockholm.se/Fristaende-

webbplatser/Fackforvaltningssajter/Miljoforvaltningen/Miljobilar/Bilar--branslen/ Accessed 
29.04.2019 

 
Stockholms Stad. (2016a). Strategy for a fossil-fuel free Stockholm by 2040. City Executive Office. 

Retrieved from: https://stad.stockholm/globalassets/om-stockholms-stad/politik-och-
demokrati/styrande-dokument/strategi-for-fossilbranslefritt-stockholm-2040.pdf  Accessed 
20.04.2019 

 
Stockholms stad. (2016b). Miljöprogrammet. Retrieved from: https://stad.stockholm/globalassets/om-

stockholms-stad/politik-och-demokrati/styrande-dokument/stockholms-stads-miljoprogram-
2016-2019.pdf Accessed 04.05.2019 

 



71 
 

Stockholms Stad. (2016c). Stockholms stads program för upphandling och inköp. Retrieved from: 
https://stad.stockholm/globalassets/om-stockholms-stad/politik-och-demokrati/styrande-
dokument/stockholms-stads-program-for-upphandling-och-inkop.pdf Accessed 29.04.2019 

 
Stockholms Stad. (2015). The Stockholm Freight Plan 2014–2017, Stockholm. Retrieved from: 

https://frevue.eu/wp-content/uploads/2016/02/The-Stockholm-Freight-Plan-2014-2017.pdf  
 
Stockholms Stad. (2015). Alla stadsdelsförvaltningar. [Map]. Retrieved from: 

https://www.stockholm.se/-/Kontakt3/Stadsdelsforvaltningar-/ Accessed 10.05.2019 
 
Stockholms Stad. (n. d.). Andel av stadens bilinköp som är miljöbilar. Retrieved from: 

http://miljobarometern.stockholm.se/trafik/miljobilar/andel-av-stadens-bilinkop-som-ar-
miljobilar/ Accessed 28.04.2019   

 
Taniguchi, E., Thompson, R. G., & Yamada, T. (2016). New opportunities and challenges for city 

logistics. Transportation research procedia, 12, 5-13. 
 
Trafikanalys. (2019). Fordon på väg. Retrieved from: https://www.trafa.se/vagtrafik/fordon/ Accessed 

02.05.2019 
 
Trafikanalys. (2017). Varuflödesundersökningen 2016. Report no. 2017:28. Retrieved from: 

https://www.trafa.se/globalassets/statistik/varufloden/varuflodesundersokningen-2016.pdf? 
Accessed 05.03.2019 

  
Trafikanalys. (2016). Urbana godstransporter. Rapport 2016:5 
 
Trafikanalys. (n. d.) Transportarbete. https://www.trafa.se/ovrig/transportarbete/ Accessed 

10.05.2019 
 
Trafikverket. (2019). E4 Förbifart Stockholm. Retrieved from: https://www.trafikverket.se/nara-

dig/Stockholm/projekt-i-stockholms-lan/Forbifart-stockholm/ Accessed 10.05.2019 
 
Trafikverket. (2017a). Trafikarbete. Retreived from: 

https://www.trafikverket.se/tjanster/trafiktjanster/Vagtrafik--och-hastighetsdata/Trafikarbete/ 
Accessed 13.05.2019 

 
Trafikverket. (2017b). Godstransporter i stan - citylogistik. Retrieved from: 

https://www.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/samhallsplanering/planera-
for-transporter-i-samhallsplaneringen/Naringslivets-transporter/Godstransporter-i-staden--
citylogistik/ Accessed 25.04.2019 

 
Trafikverket. (2015). Tänk om och optimera - Kapitel 4 Effektivisera genomförandet av resor och 

transporter. Retrieved from: 
https://www.trafikverket.se/contentassets/33345dd7ae1642c0b06a8a4ac4140e0f/kapitel_4_effekt
iv_genomf_av_resor_o_transp_1.pdf Accessed 05.03.2019 

 
Trafikverket. (2012). Godstransporter. Retrieved from: https://trafikverket.ineko.se/Files/sv-

SE/10770/RelatedFiles/2012_119_Godstransporter.pdf Accessed 04.05.2019  
 
Trivector. (n.d.). Godtransporter i stadsplaneringen. Retrieved 

from:  https://www.trivector.se/utbildningar/hallbara-transporter/godstransporter-i-
stadsplaneringen/ Accessed: 04.05.2019 

 
United Nations. (2016). Paris Agreement. Paris: United Nations. Retrieved from: 

https://unfccc.int/sites/default/files/english_paris_agreement.pdf Accessed 10.02.2019 



72 
 

 
UNFCCC - United Nations Framework Convention on Climate Change. (2019). The Paris 

Agreement. https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement 
Accessed 05.03.2019 

 
Velaga, N. R., Beecroft, M., Nelson, J. D., Corsar, D., & Edwards, P. (2012). Transport poverty meets 

the digital divide: accessibility and connectivity in rural communities. Journal of Transport 
Geography, 21, 102-112. 

 
World Health Organization & World Bank. (2011). World report on disability 2011. World Health 

Organization. Retrieved from: https://www.who.int/disabilities/world_report/2011/report.pdf 
Accessed 05.04.2019 

 
Yin, R, K. (2013). Case Study Research: Design and Methods (5th ed.). Thousand Oaks, CA: SAGE 

Publications 
 
Älskade Stad. (2019). #älskadestad. Retrieved from: https://www.alskadestad.se Accessed 03.05.2019  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



73 
 

Appendix 1 
Interview Plan – Municipality Official 
 
Time:  
Place:  
Name:  
 
General questions:  

• Could you tell us a bit about yourself and what you work with?  
• Could you tell us a bit about how long you have worked here, and what projects you have 

mainly been involved in?  
 
 
Theme 1. Urban freight transport 

• How much of the total work that you do, is related to freight transport?  
• Has freight transport been worked with earlier, or is it a relatively new topic of interest?  
• Can you mention some projects you are working on, related to urban freight transport? What 

is going well or needs improvement?  
 
Theme 2. Carbon emissions, strategies and data 

• How do you work with following up the goals and strategies of the municipality?  
• What do you think about reduction of emissions on “the last mile”? Any challenges or areas 

to improve?  
• How far have you come today, and are you on track to reaching the goals of emission 

reduction?  
• How realistic are the goals that are set by the municipality? 

 
Theme 3. Political involvement and decision-making 

• How much freedom do you have to control the strategies and goals that are being developed, 
in regards to political involvement?  

• How is the cooperation experienced with politicians and decision-makers?  
 
Theme 4. Cooperation with freight transport companies 

• Do you have a lot of cooperation with freight transport companies?  
• How do you experience this cooperation?  
• Do you know of any companies who are ahead with implementing sustainable technology for 

vehicles and fuels?  
• What works well and not so well with the cooperation with freight transport companies?  
• Can you mention some projects you are working on, related to urban freight transport? What 

is going well or needs improvement?  
 
Theme 5. Challenges and possibilities.  

• What are the greatest challenges with making urban freight transport more sustainable?  
• Is there any challenges you have experiences with urban freight transport, e.g. resistance from 

companies, practical/technological challenges.  
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Appendix 2 
Interview Plan – Company Representatives  
 
Time:  
Place:  
Name:  
 
General questions:  

• Could you tell us a bit about yourself and what you work with?  
• Could you tell us a bit about how long you have worked here, and what projects you have 

mainly been involved in?  
 
Theme 1. Urban freight transport 

• How do you think the urban freight transport sector is developing today?  
• How do your company work to reduce carbon emissions from transport? 
• What are your company’s carbon emission reduction goals, and how are you working to fulfil 

them?  
• How do you envision the future of urban freight transport? (e.g. drones, autonomous vehicles, 

more consolidation) 
• How has the transport from your company developed over the last ten years, in terms of 

volumes and frequency? How do you think it will look in the next ten years?  
 
Theme 2. Cooperation with the municipality  

• How much do you cooperate with the municipality in terms of environmental considerations 
and carbon emission reduction?  

• Have you used any of their support schemes?  
• Are there any challenges with the cooperation?  
• How realistic do you think the municipality’s goals and targets are?  

 
Theme 3. Practical and technological challenges 

• Do you have any practical or technological challenges related to carbon emission reduction 
and implementation of sustainable technology?  

• Is there any projects or measures you have tried, but did not work?  
 
Theme 4. Challenges and possibilities 

• What are the greatest challenges with making your services more environmentally friendly?  
• Where do you see the greatest potential to improve your transport services and reduce carbon 

emissions?  
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Appendix 3 
Informed Consent Form 
 
Thank you for taking part in this research for our master’s thesis. We will explain the study to you 
before you agree to take part. You will be given a copy of this Consent Form to keep and refer to at 
any time. Please complete this form after you have read about or listened to an explanation about the 
research.  
 
 
I want to have all quotations by me in the thesis sent to me and approved before the 
thesis is handed in.  
 
 
I understand that if I decide at any time during the research that I no longer wish to 
participate in this project, I can notify the students involved and withdraw from it 
immediately without giving any reason.  
 
I consent to my interview being recorded.  
 
 
I consent to an interview transcript being deposited on our secure server.  
 
 
The information you have submitted will be used in our master’s thesis. 
 
Participant’s Statement:  
 
I____________________________________________________________________agree that the 
research project named above has been explained to me to my satisfaction and I agree to take part in 
the study.    
 
Signed____________________________________________________________ 
Date_______________________ 
 
Researchers’ Statement (to be completed by a student):  
 
I __________________________________________ confirm that I have carefully explained the 
nature, demands and any foreseeable risks (where applicable) of the proposed research to the 
participant.   
 
Signed____________________________________________________________ 
Date_______________________ 
  
Please ensure that two copies are signed – one copy should be retained by the researchers, one 
by the participant  
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