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Abstract 
There are several considerations when planning new housing developments, 
and resultant problems require critical analysis. This thesis has focused on 
studying some part of the potential issues in the case of a project in the city of 
Falun. 

The focus has been on energy and greenhouse gases (GHG)-efficient structures, 
through the analysis of the relationship between the transport system and 
residential development that can contribute to the reduction in emission’s harmful 
effect on human health and the environment. The overall aim has been on the 
sustainable location of housing with regards to transport energy, and it included 
the review of densification in the development of city planning as a measure. 
These courses of action, together with other considered measures been 
explored, are to provide solutions which can contribute to the livability, a greener 
environment and lower the levels of GHG, as well as the use of energy from 
transport. 

Densification is a significant concern when planning for future infrastructure and 
developments in a city. It is not just about housing; dense cities use less energy 
and the denser a city, the more sustainable they set to be. 

The significance of the transport system in an urban environment is enormous 
due to the level of its impact as a major user of energy, specifically petroleum 
product consumption. It is essential to note the importance of the effect that GHG 
and energy use from transport has on the health and wellbeing of city inhabitants, 
the society, as well as humans in general. Therefore, it is most important to strive 
to reduce the need for energy use from transport and to lower the levels of 
transport GHG. 

The city of Falun is planning for new housing development, with comprehensive 
plans for future urban development of areas within and around the city. There is 
a current proposal for the densification of central areas; however, they are also 
proposing new large areas on the periphery, which may be counter-productive 
from a transport point of view. 

This circumstance could lead to more car travel within and around the city, which 
leads to increases in carbon dioxide (CO2) emissions and fuel use, and in turn, 
increased in environmental pollution. Thus, the thesis purpose has been to 
investigate the energy use and carbon dioxide emissions in related scenarios. 
The aim is studying the proposed new housing development potentials to reduce 
car travel through an urban strategy measure such as smart growth; therefore, 
the selection of the following research questions below: 

• Will the proposal in the detailed, comprehensive plan lead to transportation that 
is more or less energy-efficient than today? And Is the proposed development in 
line with previous empirical findings in the research literature? 

• Can the amount of car travel be reduced by planning for a different location 
strategy for future residential development in Falun? 

• Can this analysis be made roughly using simple tools that are easy to use for 
urban planners or architects (not only for advanced GIS-engineers and 
researchers) 
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A literature review facilitates reflection on these issues and studies measures for 
strategies which could be a better alternative when exploited in such or similar 
situation for preferable development. Thus, it’s exploitation in the thesis work. 

This research has been carried out by performing an investigation of the new 
housing development proposal, specifically through analyses of the assumed 
additional usage of passenger cars in the ongoing planned area. Possible 
alternatives are, therefore, examined, e.g. in the frame of options such as 
spreading the housing system into more centrally located and connecting areas, 
improving the relationship between the public transport system and new 
residential development so they could work in tandem. 

From the carried-out work, it has possible to be able to identify some disharmony 
in the ongoing development plans as part of the possible future problems, i.e. the 
case of possible unexploited solution for air pollution from transport energy, 
related issues, and so on. An in-depth interview with two of the Falun city office 
staffs and planners also opens-up on the problems of decision-makers and land 
use policy. Also, site visits provide the perspectives of present and potential 
owners who participated in an impromptu interview.  
 
Meanwhile, the presented results show that the overall total energy usage 
becomes higher per person with the Falun city´s ongoing-planning proposal, but 
lower with the designed alternative planning scenario. The results were derived 
through calculations, using the “Model for calculating energy use and carbon 

dioxide emissions in different scenarios’’ for generating scenarios that take 
modal split into account as seen in the data, calculation and result’s chapter, 
further in the thesis. 
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Sammanfattning 
Det finns flera omständigheter när man planerar nya bostadsutvecklingar och de 
resulterande utmaningarna kräver kritisk analys. Detta examensarbete 
avhandling har genomförts genom att studera några av de potentiella problemen 
i fallet med ett projekt i Falun.  

Fokus ligger på energi- och växthusgaser effektiva strukturer genom att 
analysera förhållandet mellan transportsystemet och bostadsutveckling som kan 
bidra till att sänka utsläppars skadlig effekt och för att skapa en bättre livskvalitet 
och miljö. Huvudmålet ligger på hållbar lokalisering av bostäder och hur 
transportenergin från resande påverkas, det innefattar hur en kombinering med 
förtätning av utvecklingen i stadsplaneringen som en åtgärd. Detta, tillsammans 
med andra övervägda åtgärder för att tillhandahålla lösningar som kan bidra till 
livbarhet, en grönare miljö och sänka nivåerna av växthusgaser samt användning 
av energi från transporter. 

Förtätning är en stor angelägenhet när man planerar framtida infrastruktur och 
utveckling. Det handlar inte bara om bostäder; täta städer använder mindre 
energi och ju tätare stad desto mer hållbar kommer den att vara. 

Betydelsen av transportsystemet i en stadsmiljö är mycket stort på grund av 
nivån av dess inverkan som en stor energianvändare, specifikt 
petroleumsproduktförbrukningen. Det är väsentlig att notera vikten av effekten 
av utsläpp av växthusgaser och energianvändning från transporter på hälsan och 
välbefinnandet hos stadsinvånare och människorna i allmänhet. Därför är det 
viktig att sträva mot målet att minska behovet av energianvändning från 
transporter och sänka transportnivåernas utsläpp av växthusgaser. 

Falu stads planering är omfattande när det gäller stadsutveclklingen av områden 
inom och runtom staden. Det finns ett aktuellt förslag till förtätning av centrala 
områden. Dessutom förstår de också nya stora områden i förorterna vilket 
kanske var kontraproduktivt från transportsynpunkt. 

Detta kommer med sannolikhet att leda till fler bilresor, vilket leder till ökad 
koldioxidutsläpp och bränsleanvändning, vilket i sin tur ökar 
miljöföroreningarna. Således har syftet med avhandlingen ligger på att 
undersöka energianvändningen och koldioxidutsläppen i relaterade scenarier. 
Med syfte att studera de föreslagna av nya bostadsutvecklings potentialerna för 
att sänka biltrafiken genom en urban strategi åtgärd sasom smart tillväxt, därför 
är följande forskningsfrågor beaktade: 

• Förslaget i den detaljerade omfattande planen kommer att leda till 
transportation som är mer eller mindre energieffektiva än nu för tiden? och är 
den föreslagna utvecklingen i linje med tidigare empiriska fynd i forsknings 
litteraturen? 

• Kan mängden av bilresor sänkas genom att planera för en annan lokalisering 
strategi för framtida bostadsutveckling i Falun? 

• Kan den här analys göras grovt med enkla verktyg som är lätta att använda för 
stadsplanerare eller arkitekter (och inte bara för avancerade GIS-ingenjörer och 
forskare) 

En litteraturstudie underlättar reflektion över sådana frågor och ger åtgärder för 
en strategi som borde kunna lösa situationen för bättre utveckling. 
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Denna forskning kommer att har genomförts genom en undersökning av det nya 
bostadsutvecklingsförslaget, specifkt genom analyser av den antagna 
transportfrågan inom det pågaende planarat området. Möjliga lösningar kommer 
bli presenterade, t.ex. för att skapa andra alternativ att sprida bostadssystemet 
till mer centralt beläget och anslutande områden, förbättra förhållandet mellan 
det offentliga transportsystemet och den nya bostadsutvecklingen så att de 
fungerar hand-i-hand. 

Från det arbete som har gjorts har jag kunnat identifiera disharmonin i de 
pågående utvecklingsplanerna som en del av eventuella framtida problem, dvs 
ärendet med en eventuell outnyttjad lösning för luftföroreningar från 
transportenergi, relaterade frågor och så vidare. En djupintervju med två av 
Falun stadskontors personal och planerare också öppnar upp vid 
beslutsfattarnas problem och markanvändningspolitik. Besök på plats ger 
perspektiv från nuvarande och potentiella ägare som deltog i en improviserad 
intervju. 
  
Emellertid, visade de presenterade resultaten att den helhets- totala 
energianvändningen blir högre per person från Falun stadens pågående 
planeringsförslag, men lägre med mitt eget utformade alternativa 
planeringsscenario. Resultats härleddes genom beräkningar, med hjälp av 
"Model för beräkning av energi användning och koldioxidutsläpp i olika 
scenarier'' för att generera scenarier som tar hänsyn till modal split som ses 
vidare i uppsatsens data, beräkning och resultat kapitel.  
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READER’S GUIDE TO THE THESIS 
 

CHAPTER 1 
I N T R O D U C T I O N 

Chapter 1 describes the background of the study, and it briefly discusses the 
location of the development project (Falun). The statement of objectives, also 
outlined, gives an insight into the report for the study. Further, it highlights the 
drafted statement of the research questions, that gives an insight into the work 
as a structure in the development of the study. 
 

CHAPTER 2  
THEORIES 

Chapter 2 presents the relevant theoretical materials explored, which contain 
similar and exemplary information with perceived stimulating alternatives for 
such a situation in the thesis work. It includes studies within various planning 
measures, owing to their significance on similar project to the city of Falun, and 
how residential development can be located in a more optimal spatial pattern 
considering the effectiveness of sustainable transport system. 
 
CHAPTER 3  
METHODOLOGY & RESEARCH METHOD 

Chapter 3, this is about scientifically evaluated and validated procedures that are 
founded on an epistemological view of knowledge and of the intellectual’s world. 
Which has been effectuated to the research method by (gathering empirical 
material and performing analysis), and literature reviews in the study. Also, it 
contains a description of the experimented calculating tool (TRANSCEN Model), 
the scope of the research and limitations of the entirety of the study. 
 

CHAPTER 4 
FIELD STUDIES 

Chapter 4 contains the interpretation from part of the interviews conducted to 
gather useful information and relevant data which support and provides a 
baseline and the main direction for this thesis. Also, it showcases the outlook 
from the site visitation and further information from some part of the already 
developed part of the ongoing - planning. 
 

CHAPTER 5 
FALUN URBAN PLANNING AND DEVELOPMENTS SCENARIOS 

Chapter 5 gives an illustration to a detailed, comprehensive plan for Falun city 
and the design of the proposed alternative scenario for urban development 
(allocation of new housing). It contains developed assumptions in both planning 
patterns, classified into zones for the modal split, shares of resident and travel 
data analysis. And with consideration on the results to be achieved been used 
for comparison between both scenarios to form the empirical material, and 
findings to assist with the calculations in the study. 
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CHAPTER 6 
DATA, CALCULATIONS & RESULTS 

Chapter 6 describes the data and calculations conducted during this thesis. It 
expresses the various scenarios and or zones in connection to the calculation, 
data, and also follows the process and analysis from the calculation to achieve 
the experimented result, where they serve as a criterion in determining the 
answers for part of the questions undertaken for this thesis. 
 

CHAPTER 7 
DISCUSSION 

Chapter 7 follows with the discussed information on the results from the 
calculations and reveals the significance of the outcome in line with the studied 
results. Also, it provides insight into the appropriation of methods’ choosing, and 
the basis for the reflection in the next chapter of the report. 
 

CHAPTER 8 
CONCLUSIONS 
Chapter 8 put into perspective the proceedings and results from the study, make 
a summary of it and navigate through with the information of the outcomes. It 
provides answers to the research questions and then concludes from the 
assigned investigation comparisons (both Falun locality planning and the 
alternative scenarios), as related to the studies. Further, it presented the thread 
through to the section for recommendations and ideas on further studies. 
 

CHAPTER 9 
REFLECTION 
Chapter 9 expresses views on the comprehensive work of the thesis, it reflects 
and takes on interviewees’ contributed information, together with the discussion 
on author’s opinion as regards the results from the calculations, the related 
materials and other significant reviews in the entirety of the studies.
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1 Introduction 
This degree project has been conducted to fulfil the 15 credits as part of the 
Master’s programme in Energy Efficient Built Environment. It has been carried 
out independently as authorised responsibility, and in consultation with the 
assigned supervisor at the university department, as well as experts working on 
the Falun’s comprehensive ongoing plans development at the city’s municipal 
office in Falun during the period of the thesis work. The project has been 
formulated to investigate issues relating to the Energy-Efficiency from Transport 
and Localisation Strategy in an Urban Structure development of Falun locality. 
 
The thesis work has been prepared in accordance to a scientific project model, 
with the aims and objectives to engage minds and enhance the knowledge to 
improve the planning of Housing Developments; in line with Localisation Strategy 
when considering Energy-Efficiency from an Urban Structure and Transport 
Perspective. The following proceedings in the project detail the information and 
development of the work for further understanding. 
 
 

 Background 
The issues of travel demand and measures sort to minimise it through adaption 
in the built environment have been the subject mostly researched in urban 
planning [1]. The energy efficiency of the urban built environment is challenging 
to assess. "Comprising of transport and building services energy use combined, 
impacted by community component such as building design, planning policy, 
transport policy, and as well the behaviour of all the individuals, families, and 
organisations [2],’’ inclusive of normative and political influences. 
 
While the urbanisation of the world keeps developing at a fast rate with an 
increase in urban population and city growth, the needs for housing and transport 
of people and goods continue to increase along with it. Thus, leading to an 
increase in congestion, air pollution, climate change, and the likes. Therefore, 
projects involving infrastructure, housing, and transportation must be planned 
and developed more smartly both for the present and for the future to reduce any 
or potential negative impacts. 
 
In recent years up to the year 2017, the city of Falun has been occupied with 
drawing up a consultation proposal for a detailed, comprehensive plan for some 
parts of the city’s locality. The city of Falun (working together with the city of 
Borlänge) are producing the detailed, comprehensive plans for the inner-city 
areas – as well as the whole urban vicinity for the future urban development of 
both cities. 
 
The plan for the cities is the densification of central areas with new housing 
developments, which from energy and CO2 emissions perspective is good, 
because “compact urban development usually prompts reduced distances for 
motorised transport [3].” It also encourages a modal shift to public transport, 
walking and biking. However, at the same time – Falun city is also proposing new 
large areas of housing development in the periphery which run the risk of being 
counter-productive concerning travel – it can be assumed to lead to more car 
travel and longer trips. 
 
Meanwhile, in a city, some hotspots attract the citizens, and most of the 
transportation in the city arises when citizens or inhabitants move between their 
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residence and the hotspots. There are different findings to whether dense urban 
development provides energy-efficient urban mobility. “However, it has been 
discovered that there’s rather frailty with the urban residential planning and 
energy-efficient mobility relationship [4].” 
 
On that note, there is a need for investigation and analysis to know more about 
how the development plan proposal performs, and if alternative planning based 
on more consistent densification and or smart growth would be more effective. 
Thus, a part of the thesis is to dig into the literature of previous studies, to be 
enlightened about how the relationship between urban structure and energy-
efficient mobility play out. 
 

1.1.1 Location of the development plan proposal in Falun 
 
The location for the project to be investigated is in Falun, the largest city in 
Dalarna County, in Sweden. “Falun is a city with a lot of water [5; author’s direct 
translation].’’ The town is only 19 km from Borlänge, which is of almost the same 
size. The size by area is 2,275 km2, it is 224 km from the Swedish capital of 
Stockholm and the distance to other notable larger cities such as Gävle is 92 km, 
and Uppsala approximately 150 km. “Falun is a secure and good place to live, 
close to beautiful natural surroundings with many lakes [6].’’ It has a population 
of 58,340 inhabitants [7],’’ as of the year 2017. 
 
 

 
 

Figure 1: Ongoing in-depth overview comprehensive plan for Falun Territory 
and the Periphery - Land Use. 
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Figure 2: The map illustration of the development strategy. 
(Source:https://www.falun.se/download/18.59208d97163622cf00ea76e/152646

4525699/illustration%20utvecklingsstrategi_20180110.pdf ) 
 
From the attached detailed map above is the development strategy depiction. 
“The development map describes the city's intentions regarding the long-term 
development and use of the plan area [8].’’ It shows the intended direction of 
future development and layout for which the expansion aims its focus on, and 
also the blueprint for ongoing planned housing development. 
 

1.2 Objectives 
This thesis aims to investigate possible measures on how the proposed new 
housing development features as an urban strategy with the potential for 
reducing car travel by smart growth. It focuses on residential developments, in 
such way, to be located in more optimal spatial pattern considering the 
effectiveness of transport. Hence, being considered a prospective city project, 
the research is adapted towards new housing development in Falun, concerning 
the transport system from energy and CO2 emission’s perspective. It’s to put into 
execution by examining the relationship between the transport system and 
residential development patterns or spatial configurations. However, the study is 
not only analytical or descriptive, but it gets influenced by normative or 
prescriptive concepts of sustainable urban planning in the present day; 
specifically, concepts relating to Smart Growth. It is much of research about 
urban form and transport energy use that departs from a normative standpoint of 
increased effectiveness, which is a political position, and in understanding how 
cities function by the distribution of travel, within the urban system. 
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1.3 Research Questions 
The thesis needs to investigate the energy use and carbon dioxide emissions in 
different scenarios, including the municipality´s (Falun city) own proposal for 
future development, so therefore, is the establishment of the following 
corresponding research questions: 
 
 
• Will the proposal in the detailed, comprehensive plan lead to 

transportation that is more or less energy-efficient than today? And Is 
the proposed development in line with previous empirical findings in 
the research literature? 

 
• Can the amount of car travel be reduced by planning for a different 

location strategy for future residential development in Falun? 

 
• Can this analysis be made roughly using simple tools that are easy to 

use for urban planners or architects (not only for advanced GIS-
engineers and researchers) 
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2 Theories 
To put forward convincing arguments for the significance and relationship 
between urban form/structure/land use concerning transport energy, by 
considering different aspects of urban structure (the five D´s) that are important 
in planning development. The selected fundamental theories and works of 
literature have been adopted for study, expressed further in details in this section. 
Additionally, the chapter provides part of the basis for author’s assumptions 
about trip lengths, number of trips and so on, and also served as part of the basis 
for comparisons in the other section of the report. 
 
 

2.1 Densification 
Densification today is a core planning trend that is essential in a city or urban 
planning and development, such that it provides potentials for achieving 
sustainable environment and transformation of the transportation pattern, which 
aids the reduction of air pollution from transportation greenhouse gases 
emissions. “Density and compact development are terms commonly used to 
imply smart growth development policies where density, mix, regional 
accessibility, and multi-modalism are involved [9].” In other terms, like “land use 
planning and zoning, density refers to the ratio and intensity of land use over a 
given area of land. Density specification could be by ratios such as the number 
of units per given area of land [10].” Whereas, in this case, which is of building 
and function, then the planning and development of a densified city is a crucial 
land-use parameter that is essential to influence the transportation system of 
such urban environment. Thus, “density increase promotes sustainable 
development through emissions reduction, as it, in one way or another result in 
reduced travel distance and aid good public transport provision [11].’’ 
 
As stated in an article, “urban containment, managed through a distinct boundary 
zone between urban and rural land use, is a common strategy for urban growth 
management and for attaining sustainable development focusing on efficient 
land use and the preservation of rural functions like ecosystem services [12].” 
Besides, the densifying trend has been an essential tool for planning a city or 
urban development, that gets along in place, according to a sustainable 
environment. It is also the case in the transformation of the transportation pattern, 
which aids the reduction of air pollution from transportation GHG emissions. 
From the attached image below is an example of land use with the planning 
concept of densification, which depicts a reasonable solution to planning and 
development according to the Department of Infrastructure, Melbourne. 
 
 

 
 

Figure 3: Example of what could occur from the development strategy 
through densification. (Source: Melbourne 2030 Planning for sustainable 

growth, October 2002) 
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From the images above, the differences are visible when it comes to physical 
changes between two different planning conceptions. And to illustrate the point 
from the planning strategy and related performance from a sustainability point of 
view, additional information is summarised and listed in the table below. 
 
 

Performance of the planning conceptions from a sustainability point of 
view 

TYPICAL CAR-BASED CENTRE THE CENTRE AS DENSIFIED 
Large land areas allocated to car 
parking wastes land and make 
pedestrian access on 
foot inconvenient and less safe 

Attractive pedestrian lanes with 
active frontages offer a safe, direct 
link between 
shops, buses and trains 

Island of peripheral shops, difficult to 
access without driving 

Tree avenue enhances residential 
street amenity 

Poor bus facilities and the bus 
doesn’t connect with rail or shops 

New civic plaza with safe, convenient 
bus/train interchange 

 
An original strip shopping centre 

Higher development restricted to 
locations away from existing 
residential area and heritage ‘strip’ 
centre 

Long, unprotected walk through the 
car park to get from the station to bus 
and shops 

Offices, medical suites, etc. located 
next to public transport, away from 
existing 
residential street 

Car-based supermarket development 
added to the rear of a strip shopping 
centre 

The second stage of a shopping 
complex with car parking underneath 

An existing residential street – 
pressure to convert houses to offices, 
medical suites, etc. 

New residential and office 
development, built over car parking 
locates as many people as possible 
close to shops, services and public 
transport 

Poor residential interface with 
shopping centre 

Shopping and residential 
development over railway cutting – 
fills the gap in shopping frontage 

 Car parking underneath development 
 The heritage railway station, 

preserved 
 Cycle and footpaths 
 Streetscape improvement program 
 New development with increasing 

height away from existing houses 
 

Table 1: List for the planning conceptions of performance from a 
sustainability point of view. (Source: Department of Infrastructure, Melbourne 
2002) 
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2.2 Eco-compact City  
Hickman and Banister in their working paper claim that “an inverse relationship 
is found between residential population density and energy consumption: lower 
residential population densities are associated with higher energy consumption 
patterns, and higher densities with lower energy consumption patterns, in the 
commute to work [13].” Regarding the claim, however, it can be argued that 
despite population density of city inhabitants, “integrated transportation that 
focuses on intermobility with effective commuting of people, goods and logistics 
play a significant role in solving the challenges of congestion [14].” The solutions 
to these challenges, in which if city planning strategy embraces eco-compact 
development would ensure “people interchanging between bike, bus, train, car, 
and metro services as a result of convenient and time-saving transport system 
provided [14].’’ 
 
There is the possibility for such planning to be achieved, by planning with a 
strategy for an eco-compact city. According to the definition, “an Eco Compact 
City (ECC) is a city built and developed in balance with the natural environment. 
It is a city with clear boundaries, with an optimum ratio between density and 
network of open public spaces defined by urban mixed-use blocks. It is a city 
made of a federation of organic urban neighbourhoods and districts, but it can 
also be a metropolis. The optimum density that characterises the Eco Compact 
City allows the existence of a rich system of small retail while allowing the 
creation of an efficient public transit system [15].” A good representation for that 
description is a model from the Melbourne 2030 (attached below) “a continuous 
process of planning and implementation [16],” with the strategy for such planning 
solution. 
 
In managing its urban population growth, the city “encourages the concentration 
of new development at activity centres near current infrastructure, in areas best 
able to cope with that change while meeting the objective of sustainable 
development [16].” With that such approach to development, it is paramount to 
work in line with a strategy that makes sure “growth management will be to 
produce an urban form that can be serviced efficiently so that public transport 
services are provided concurrently with development [16].” That exemplifies 
planning for sustainable growth with the model for an ECC, and such city 
planning is “physically organised according to a particular combination of open 
and built spaces, rich in facilities to satisfy the needs of the social life of its 
residents. A city is an organic polycentric system of neighbourhoods, districts, 
and villages [17],” and consideration must be given to every part combined from 
the central to the peripheries from a transportation perspective to achieve an 
ECC. Shown further below, as seen in the attached images, is the depicting of 
an ECC strategy. 
“In an ECC, residents are encouraged to move about in a pedestrian-friendly 
environment that favours the use of public transport more than automobiles. 
ECC’s based its objective on providing a rich-interactive urban environment, 
where natural resources usage can be an effective measure in minimising 
pollution, of both the air and the natural landscape - according to 
ecocompactcity.org [15].” 
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Figure 4&5: Map showing planning and 
development strategy for Eco-Compact city 
in Melbourne (Source: Melbourne 2030 

Planning for sustainable growth, October 2002) 
 
 

2.3 Urban Configuration 
The urban configuration is an essential aspect of urban structure from a 
systematic perspective with pros and cons, which is vital in achieving a 
sustainable planning structure. The term configuration is where “the root of the 
concept lies in the transitive verb to configure, which may be understood 
according to standard interpretation as “to set up something in such a way that it 
is ready for operation for a particular purpose [18].” Whereas, in urbanisation, 
this can be done and achieved in various ways and different patterns such as 
smart growth, sprawl, and so on. By its definition and implementation “in the most 
prosaic characterisation, a configurational approach can thus be seen as a 
precise attempt to answer the question: How are things put together? [18].” On 
the other hand, in smart growth, it refers to a sustainable planning and 
development consideration, that “can be regarded as a reduction of a larger 
phase-space covering all possible stages of a system [18].” The system, in this 
case, is referring to an urban area for social infrastructure including housings, 
schools, universities, hospitals, commercial buildings, roads and so on. 
 
The term urban configuration involves the planning and management tool such 
as sprawling in which “the phenomenon of sprawl has been described in various 
ways, ranging from development aesthetics to local street patterns [19].” These, 
in several very well thought of ideas and reports within the planning sector, 
entails an influential foothold in city planning and development. Much so, 
wherewith the urban sprawl usually holds a significant impact and effect on the 
environment and socio-economic evolution of a city. Furthermore, it was “defined 
in the European Union policy documents as the extensions outside the core city 
of the residential zones, along with commercial and other various types of zones 
[20];” 
 
On the other hand, by taking into consideration the fact that it has some traits of 
urban structure that affects transportation and energy use. As such, it is 
significant to the planning of urban mobility which is affected by density, 



9 

dimension, and design in the urban configuration. Research has shown, 
according to Yin et al. that transport “from the physical standpoint, the urban 
spatial configuration and land use affect the total amount of energy 
consumption,” thus, justifying investigating the planning of urban spatial 
structures, together with its effects and consequences on transport energy use 
and emissions [21], [22].” 
 
However, with a view on sustainable development for city planning, in the event 
of challenges that can be encountered from urban mobility when implementing a 
pattern such as sprawl for urban development. Eyes have been raised, where “at 
the same time, a few voices have been questioning the conventional wisdom that 
sprawl is bad and "Smart Growth" policies are the cure [23].” 
 
It is of an opinion (as the author) that urban configuration is nonetheless 
significant to planning and development, and it is essential to bring in the concept 
of configuration. Even, if no other author considers it vital for urban planning, for 
me, it is, since it affects the relationship between the built environment and 
transport energy use (as mentioned in the introduction/background chapter). 
Research by Pavlos S. Kanaroglou and Robert South has indicated that the 
“relative influence of urban form, land use and spatial arrangement aspects of 
urban configuration increases Vehicle/Kilometre Travelled (VKT) in urban areas, 
with interacting activities such as work trips among other things, which can and 
does have an impact on transport energy use and overall rising on the emissions 
[24].” 
 
This study conducted by Pavlos S. Kanaroglou and Robert South (2001-06-01), 
present results that demonstrate this point and support the arguments of 
previous related studies, using urban simulation model called IMULATE 
(Integrated Model of Urban Land use and Transportation for Environmental 
analysis) [24].” 
 
Meanwhile, from the research of Lefèvre (2008), “through the application of an 
integrated ‘‘transport–land uses’’ model, TRANUS, it’s demonstrated that transit 
technologies can significantly curb the trajectories of energy consumption and 
the ensuing carbon dioxide emissions, if and only if, they are implemented in the 
framework of appropriate urban planning[22], [25].” 
 
 
“Ensuring the coherent development of peri-urban areas is a key element in 
ensuring not only a high level of quality of life for the population but also a 
territorial cohesion for the hinterland, bringing into attention better management 
of the urban-rural relationship and limit the urban sprawl [20].” Moreover, as 
urban sprawl is an evolution of city development away from central urban areas 
towards low-density and arguably a territory that is likely dependent on cars, it is 
vital to take note of the adverse effects and ramification that follows it, such as 
higher percentage of GHG emission and various other environmental problems. 
That is, “if taken into account also the fact that it poses a threat to the intensively 
promoted sustainable development, one could see the importance of why we 
need to address and deal with it [20].” 
 
However, despite being an aspect of urban structure that has adverse effects on 
transportation, energy use and so on, the sparse areas in the urban periphery 
are still desired in frequent use for city planning and development. To the 
understanding that “the causes are numerous, with relation to the smaller prices 
of the land in the peripheries, the desire for an individual living lifestyle, as well 
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as the multiplications of the forms of mobility, especially the increasing use of the 
automobile [20].” Meanwhile, present and future planning of a city should 
consider the importance of connections between urban structure and the 
efficiency of various means of transportation by giving higher priority and access 
to multiple modes of public transportation. “Be that as it may, as such, investment 
in public transport infrastructure is only economically justifiable if housing and 
employment density are sufficient within the catchment area of the stops [26],” 
that may come with the infrastructure of public transportation with impact on 
overall city development. 
 
 

2.4 Transit-Oriented Development 
The following literary text on Transit Oriented Development (TOD) focuses on 
design approach and strategies. The practices are good examples for providing 
solutions as seen further in the thesis, in building a sustainable city that create 
walkable, livable, vibrant, and mixed-use sustainable communities centred 
around high-quality transit systems. 
 
There are various concepts and approaches in managing the dependency on 
automobiles. There are two crucial key initiatives enlisted in the World Bank 
Documents & Reports; as “shifting travel from private motorised vehicles to non-
motorised and public transport, and reducing sprawl by promoting TODs that are 
served by high-quality public transit services [27].” 
 
In its term, TOD is a normative planning concept that has developed as a 
response to urban sprawl (in the US and other western-world countries). It is one 
of several planning conceptions, but one which emphasises the relationship 
between alternative modes of transport (alternative to a car) and smart growth of 
the built environment. 
 
In the United States, according to the Institute for Transportation and 
Development Policy (ITDP), the “transit-oriented development means integrated 
urban places designed to bring people, activities, buildings, and public space 
together, with easy walking and cycling connection between them and near-
excellent transit service to the rest of the city [28].” These attributes of TOD are 
essential in the design and planning for flexibility and mobility in cities no matter 
the location in the world, in terms of sustainable and energy efficiency objectives. 
From another explanation, it discussed that “it means inclusive access for all-to 
local and citywide opportunities and resources by the most efficient and healthful 
combination of mobility modes, at the lowest financial and environmental cost, 
and with the highest resilience to disruptive events. Inclusive TOD is a necessary 
foundation for long-term sustainability, equity, shared prosperity, and civil peace 
in cities [28].” 
 
To further strengthen the earlier description, Olivier Bonin and Lorenza Tomasoni 
defined the TOD concept “as an urban project; TOD can be conceived to 
revitalise the inner city or to improve the potential for residential renewal in 
decayed urban areas and suburbs [29].” The TOD, however, can be related to, 
in dealing with the undertaken case study as regards the project in which the 
thesis has been looking to address in the city of Falun plan development. TOD, 
perceived as a progressive trend, is a sustainable design approach that makes 
it possible to avoid the total dependence on the use of personal cars for mobility 
and livelihood. Also, it is a framework for a solution to the continued increase in 
global energy-efficiency and climate change problems, based on creating a living 
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arrangement that reduces the need for high-level usage of passenger/private 
cars and energy consumption in a dense, walkable community that is compact, 
coordinated, and connected. 
 
 

 
Figure 6: Integrating Transit and Land Use toward Sustainable Urban 
Development; A tale of two cities: Built-up area of Atlanta and Barcelona, 
1990 (Source: Bertaud 2003, taken from Transforming Cities with Transit - World 

Bank Documents & Reports 2013) 
 
From the representation of the attached image as an example, the authors 
explained that “Barcelona's energy use is considerably lower than Atlanta's. 
Because vehicle kilometres travelled per capita are much lower in Barcelona 
than Atlanta, far less fuel is consumed in the transport sector, and CO2 emissions 
are considerably lower [27].” And as seen from the text on the image, although 
not precise, it is interesting that the cities at the time of the publishing of the book 
were of about the same population size, but they broadly differ when it comes to 
urban built up-area, i.e. Atlanta 2.5 million people (1990), 4.280 km2 (built-up 
area) and Barcelona 2.8 million people (1990), 162 km2  (built-up area). 
 
However, a reasonable argument that this approach’s adoption is possible in the 
case of Falun locality is that; in the description of the result from the above study 
findings, the outcome favours planning with the integration of TOD as a 
sustainable approach to reduced energy consumption in urban development, 
and to make the normative concept legible. The comparison of the situation, i.e. 
“Atlanta, a sprawled low-density city, and Barcelona, a compact high-density city, 
show dramatic differences in their private car use, energy consumption, and 
environmental footprints [27]” as seen from the figure 9 above, which stimulates 
more interest for the current work of the thesis. 
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Also, a fascinating book by John L. et al., urging the global decision-makers 
globally and designers in the field of planning practices to embrace and put into 
effect the TOD approach, emphasised that “TOD facilitates increased 
accessibility because it provides alternatives to automobile-based land uses. It 
attempts, at the very least, to create a land-use pattern that facilitates 
transportation choice, which is increasingly important, particularly given today's 
complex lifestyles and business practices [30].” 
 
Further, points on the arguments for the efficiency of TOD implementation are 
listed: 
 
§ The TOD is vital in present-day planning, city revitalisation, suburban 

renewal, in the creation of walkable neighbourhoods and city, and human-
oriented urban environment. 
 

§ The TOD concept provides the benefits of desirable places for city inhabitant 
to live, work, and play in a sustainable quality urban environment. 

 
§ “TOD is reasonably practicable towards efficient, sustainable, and equitable 

communities. Considering that it prioritises the “3Cs”: compact, coordinated 
and connected. By following a TOD approach, decision-makers and urban 
planners can strengthen their communities [31].” 

 
Furthermore, as understood, “TOD occupies an important place within the smart 
growth movement. It posits the restructuring of regions towards greater use of 
public transport by improving or creating light rail or rapid bus transport systems 
and generating dense mixed-use nodes around transit stations [32].” 
 
Although most TOD concepts concerning large metropolitan areas in large cities 
are usually connected to rail, it is understood that TOD can also be used as a 
concept for bus line as well as tramline development, even though not all 
situations in every city are fit for TOD. Much so, in the TOD approach, accessing 
reasonable walking distance is a significant factor which; according to the 
Regional Plan Association (1997), in the qualitative studies made by Planning 
Commission TOD Committee for the Walking Distance Research. Where it 
explore the knowledge to “defines transit-friendly communities as intensively 
developed areas within ¼ - ½ mile of rail stations, that is, a distance that is 
possible to walk comfortably in 5-10 minutes and a distance most people are 
willing to walk to train stations or other community uses [33].” 
 
However, a study by Olivier Bonin and Lorenza Tomasoni has shown how a 
medium-sized city such as Falun can benefit from a TOD approach for its 
development. Using Besançon in France as a case study, by designing four (4) 
scenarios and evaluating them with a Mobisim; a LUTI (Land-Use Transport 
Interaction) model as seen in the attached image below. Mobisim is the LUTI 
model used to simulate daily mobility as 
well as residential mobility1. 
 
 
 

 
1 Mobisim is an agent-based model that create a synthetic population for the whole city and simulates their 
behaviours. Mobisim enables us to assess the efficiency of a scenario according to several criteria. Source: 
https://halshs.archives-ouvertes.fr/halshs-01676402/document 
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Figure 7: Modal shares for car, walk, transit and bike in the four scenarios 
by Olivier Bonin and Lorenza Tomasoni, 2015. (Source: International Journal 

of Transportation) 
 
They designed four scenarios to reveal relevant views on the potential of local 
and regional TOD for a medium-sized city and evaluated them through 
simulations. Their results show that “a public transportation network project has 
a definite effect towards sustainable urban mobility by increasing the modal 
share of public transport to the detriment of private cars [28].” Further, with an 
explanation that from the various scenarios, which includes transport policy and 
land use policy, "the TOD scenario is the only one that gives positive feedback 
on all aspects: 
 
- car dependence is reduced by 1% (not very much percentage [%] but could 

increase significantly in the case of Falun with proper systematic strategy, while 

this is a moderate contribution to decreased car use, it is still a decrease while 

several other scenarios including the present development trend probably would 

lead to a significant increase instead).   

- the use of public transport is enhanced not only in the centre but in rural areas 

too, 

- urban development kept controlled, preventing urban sprawl without conducting 

concentrate densification of lands 

- households satisfaction increased (even if a little bit less than for the BAUF) 

 
Therefore, the TOD scenario enhances the success of integrating and 
harmonised land 
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use and transport policies [28],” a plausible argument to reflect upon for the 
value and benefit it could serve in its implementation for the undertaken case 
study. 
 
Meanwhile, concerning TOD as regards city planning and development, the term 
as explained “Smart growth supports the intensification of urban development 
and attempts to limit growth beyond the urban edge. It encourages increase in 
density; mixed-use and cluster developments; a variety of housing types beyond 
detached units; protection of open space, agricultural lands and ecologically 
sensitive areas; the reduction in use of private and motorised forms of transport; 
the promotion of transport systems; and the design and redesign of areas to 
support such use [32].” 
 
 

2.5 Smart City Approach - Infrastructure and Transport of the 
Future 

The unfolding text on Smart city approach consists of several combined sources 
of information gathered through investigation on comparable development and 
planning. It also includes information and findings that support the work on the 
thesis (questions), and the yardstick for the suggestion of planning proposal in 
the Falun locality case at hand. 
 
In order to reach sustainable development in the process of planning extension 
with a view on transport energy and efficiency, it is, therefore, perceived to be 
conventional that the provided information could be vital with contents to work 
with for planners and decision-makers. Thus, divulging this purposeful 
information and content to be expressed further in the report, considered to be 
valuable measure with a point on the strategy to reflect upon, as well which could 
be functional in future city and or urban planning and developments. 
 
In a proper approach to strategic planning for achieving a sustainable city, one 
substantial way is through the means of smart city approach, as “smart growth 
supports the intensification of urban development and attempts to limit growth 
beyond the urban edge [32].” With that in mind, the smart city approach has been, 
therefore, deemed as an essential tool, knowing that it is undeniable that 
urbanisation will continue to face the challenges of increased population in cities. 
Whereas, these particular challenges of increased population in cities often 
raises many issues for architects, planners, as well as decision and policy 
makers. These are regarding the effects of those challenges in connection to 
climate change, energy efficiency, infrastructure, health and safety, mobility and 
transportation, and many more. 
 
Meanwhile, a step in the right direction with the development and combination of 
new ideas and technologies (with eyes on the future) offers encouragement, for 
a better quality of life with present and future solutions in the form of a well-
designed and planned city that adopt some part of smart city strategy to tackle 
and implement smart growth efficiently and effectively. 
 
Looking into it, one notable smart city strategy example of a considerable system 
is from an Urban Transport Theme Champion with the global Transport 
Knowledge Partnership (gTKP), where P. Midgley published an article about 
Smart Bike-sharing Systems in Urban Mobility. He discussed that “the latest 
systems operate with smart technologies and provide users with real-time bike 
availability information on the internet. These “smart” bike-sharing systems 
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provide the missing link between existing points of public transportation and 
desired destinations, offering a new form of mobility that complements the 
existing public transport systems [34].” As in the case of Falun locality, this is 
relatable. With proper planning and adaptation, such smart city strategies like 
bike-sharing could be a part of scenarios that lead to lowering energy use for 
transport by changing modal split. 
 
Additionally, through several paper reviews while reflecting on experiences in 
various European cities. It became known that the adoption of such initiatives is 
a way of achieving a reduction in CO2 emission, efficient free, cleaner and safer 
city. Whereby, putting such initiative into practice can only be beneficial, without 
the need to compromise everyday health and life of the city inhabitants, as well 
as the future sustainability of such a city, with the implementation of the signified 
initiatives. “In general, bike-sharing systems are introduced to increase mobility 
choices, improve air quality and reduce congestion [34].” 
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3. Methodology & Research Methods 
 

 Methodology 
The case study approach has been through the conducting of interviews and 
several studies, wherewith, an indication that huge potential for reducing car 
travel by smart growth is to be put to use for work on the detailed, comprehensive 
plan for the city of Falun. The reason for choosing to do this type of interviews 
was mainly to allow for credible information and explanation in the entirety of the 
thesis work. Thus, responses and data to be obtained from these studies, i.e. the 
indicators will, therefore, prompt efforts whereby this current study will focus on 
analysing effects of such planning strategy for developments and travel demand 
by experimenting with a calculating tool (TRANSCEN Model). That of which 
using it have the possibility to achieve a basis for localisation strategy for Falun 
locality, where decisions for locations of residential development in a more 
optimal spatial pattern would consider the effectiveness of transport. “As such, 
putting forward the conception to enhance dialogue and cooperation between 
the citizens, policymakers and local authorities, the approach looks to integrate 
system solutions, and the management of municipal infrastructure in a better way 
[35].’’ 
 
One benefit of case study methodology is, according to Yin, 2009 that it “allows 
for different methods of gathering empirics (such as interviews and literature 
reviews) and adding these to a rich material on which to make analyses and draw 
conclusions abductively [36].’’ Also, from the paper by Rolf Johansson, 2003 
“Conference paper of Methodologies in Housing Research”, various features of 
case study methodology have been highlighted and explained in terms of how to 
combine different methods and implement them into research [37].’’ Thus, 
according to these descriptions, comparison of cases is one of the perspectives 
to focus the strategies of methodologies on, within the framework of the case 
study. 
 
Furthermore, as interviews have been an essential part of the case study, which 
represents a qualitative research technique, it is further expressed, according to 
C. Boyce and P. Neale (2006), with their definition of an interview as “conducting 
intensive individual interviews with a small number of respondents to explore 
their perspectives on a particular idea, program or situation [38].” Besides, a 
paper published by Hamza Alshenqeeti as regards to what Dörnyei has argued 
(Dörnyei, 2007; Hamza Alshenqeeti, 2014), have the explanation that 
“interviewing, is ‘a natural and socially acceptable’ way of collecting data as it 
can be used in various situations covering a variety of topics [39], [40].” 
 
However, the conceptual framework for methodologies according to a case study 
methodology is described by Johansson, which state that there are “three 
strategies to focus empirical research by reducing the units of analysis (cases), 
the number of variables (qualities), or both. The three strategies imply different 
methodologies [37].” 

• Reductive 
• Experimental 
• Explicative 

One case can consist of several analysis units; therefore “case studies are a form 
of explicative strategy [37].” Thus, in this thesis work, handling of the planning 
strategy for the development in the city of Falun has been taken as one case. It 
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is so, due to the insight that; the project can serve to explain logically, with 
plausible results, what the planning strategy entails for development and energy 
efficiency in the city of Falun. 
 
Meanwhile, according to the perspective of Donald Schön (1991), “a designer’s 
work is based on comparisons between known cases from the repertoire and the 
actual design situation [41].” Thus, also has been the adoption of such idea in 
this thesis, and it operates through with the planning and designer’s perspective 
or methodology that has permeated the methods, as well as the results for the 
project - whereby the analysis of the city of Falun’s case has been executed. 

 

3.2 Research Method (Gathering empirical material and 
performing analysis) 
The interviews, as a research method employed, are to have a broader view and 
understanding of the project from those involved in the planning and processes 
of the comprehensive plan for the development. The most significant of all in the 
interview has been with two municipal officials and partly few inhabitants that 
have provided additional information. The questions prepared for the city 
personnel (experts) are in the field of planning, design and design consideration, 
also energy efficiency, CO2 emissions, transportation, and sustainability. 
Further, discussion on the specific urban design strategy has been highlighted, 
with the ultimate topic based on new smart growth and sustainable city 
development. 
 
Meanwhile, during the interview session depending on respective interviewee’s 
answers, there has been an improvisation. Some questions were left out and 
some new ones brought in along the way, as it has been found objective to 
complement the process and subject in question. Moreover, these occurrences 
have been perceived as operational regarding interviewing techniques, which 
has been deemed as ideal to be put into practice for the thesis work. 
 
Additionally, there has been literature reviews and investigation of notable 
projects for corresponding solutions, and in developing an urban development 
scenario for Falun, by following the Smart Growth theories in the literature 
reviews. Afterwards, assumptions have been made based on the works of 
literature and the amount of travel generated from the planning scenario; i.e. 
assumptions about the modal split for the three scenarios, then proper 
comparison follows between the existing situation, the city's ongoing plan and 
the designed alternative urban development scenario to achieve a more optimal 
planning proposal. Further, the project proceeded with the application of the 
materials in calculating energy use and CO2 with the experimented calculating 
tool. 
 

3.2.1 - Document analysis 
The thesis involves studies and analysis based on plans and information, about 
the city of Falun development project (the unit of analysis). Therefore, there has 
been a look into the documentation and analysis of the proposal for the prepared 
ongoing detailed, comprehensive plan as a starting point. The documentation 
analysed has been part of the basis to navigate the work on the thesis and 
aligned together with reviewed literature as well as the consideration for the 
outputs from the calculating tool. The combination of all these significant factors 
has led to the development through the work on the thesis. 
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3.2.2 - Qualitative assessment of indicator analysis using 
quantitative data 
There has been the exploring of a more indicative approach as a form of 
experimentation, open to manipulation using qualitative assessment “on naturally 
occurring circumstances but is dependent on quantitative data [37]” of different 
urban properties of urban form as cited in work by Ewing & Cervero, 2010. These 
data can varies in there form, and in this case “are factors that impact land use, 
in the frame of density, diversity, design, distance to transit and destination 
accessibility (Ewing & Cervero, 2001; Ewing et al., 2009) [1]” that serve in such 
way as ‘indicators', as a kind of relative evaluation of different structural 
proposals. Whereas, the “indicators are measurable signs of progress. An 
‘indicator' implies or suggests (or indicates) progress rather than proving it 
beyond doubt [42].” “Generally, indicators frameworks begin with fundamental 
concept clarification, as part of the work that represents analysis and policy 
rationale against which the indicators are to be applied. While the concept of 
'sustainable development', 'quality of life' and 'social inclusion', with various 
interpretations, are in planning policy dialogue [43].” A key example, in this case, 
involves the use of indications from a distance travelled by different transport 
mode and the resulting CO2 emissions, during the year 2016 in Falun locality as 
shown in the maps below. 
 

Mapping of CO2 emissions from passenger cars, buses and railways (as 
an indicator) within Falun locality in the year 2016 

 

   
1. 61620 ton/yr/km2 - Cars ǀ 2. 3336 ton/yr/km2 – Buses ǀ 3. 495 ton/yr/km2 - Rail 
Source: Lansstyrelsen.se/dalarna/:lansrapport_dalarna_falun CO2 emissions. 
 

3.2.3 - Secondary data from the site visit and interviews 
There has been a combination of some secondary data, utilised as a method in 
the report, with site visits that mainly have provided significant extended view 
and perspective into the study. They have been developed, along with the 
holding of interviews with the planning practitioners, city staffs and inhabitants 
(house and apartment owners) connected to the ongoing-planning development. 
 
There have been further steps with follow-up consultations. It was to strengthen 
further, the required information, knowledge and understanding necessary to be 
able to achieve well-and-thorough details, needed to fulfil the thesis work. Also, 
all this has been done and interpreted in relation to field study further in the 
report. 
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3.2.4 - Literature review 
In the thesis, the primary undertaking of the literature review as a method has 
been to be able to understand the project thoroughly, to obtain general 
information about the Falun locality’s urban development. The history and the 
planning system plus other facts, as well as issues related to the city, including 
initiatives, has been sought through databases found available at the city of Falun 
and Dalarna University, as well as internet searches. Also, in general, textbooks, 
articles, conference and scientific journals, as well as reports, were selected for 
respective studying by their credibility and standards. Additionally, are the visited 
webpages which were regarded depending on origin and ownership which 
means, for example, any webpage not associated to an official agency, such 
webpage must have sources for the listed content and the information on dates 
of updates. The webpages that belonged to official agencies, the likes of 
governmental organisations or credible authorities, e.g. Statistics Sweden (SCB) 
and so on are considered more to be valid. 
 
Furthermore, based on literature and previous research, some hypothetical 
development patterns and or spatial configurations were investigated. Thus, are 
the related theme (the relationship between transport system and residential 
development in focus) that can correlate to the connection between ongoing 
planned development and criteria for an energy-efficient urban structure as 
stated in the reviewed works of literature. 
 
The selected keywords employed in the process were: ‘transportation’, 
‘sustainable’, 
‘smart city’, ‘urban development’, ‘energy’, ‘CO2 emissions’, ‘mobility’, ’built 
environment’, ‘travel’, ‘strategies’, ‘analysis’, ‘residential’, ‘densification’ and 
various combinations of the words in different approaches. To be clear, the 
works of literature presented further in the thesis report is a part of the results 
for the thesis work. 
 

3.2.5 - Calculating tool (TRANSCEN Model) 
There has been the usage of data in the thesis work for scenario calculations, 
and the computation/simulation done, are through the means of the calculating 
tool described below: 
 
The calculating tool called “Model for calculating energy use and carbon dioxide 

emissions in different scenarios”, with focus on transport has been selected as 
the form of method to be utilised due to its multi-purpose nature, as it can cover 
a wide range of information input and different scenarios which can be followed 
gradually and carefully from one stage to the next, and further stages beyond. 
Also, it has been adopted for experimentation to evaluates the emission of GHG 
within Falun locality, whereas been considered with assisting in understanding 
the alternative strategy for planning and development project in Falun. 
 
This tool is a device, designed for evaluation of the emission of GHG, and to 
calculate the energy use and net emissions (loss) of CO2 in absolute 
numbers/terms from different vehicles and travel modes in any locations for an 
urban environment. The utilisation involves indicating and processing of 
information such as; the average data about percentage distribution on average 
means of transport (travel mode), and the average occupancy in the respective 
modes of transport, among others. However, there are pre-settings in the tools, 
based on some national average for some values and figures which serves as 
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restriction and limitation in the usage of the tool. Also, the scenarios in the pre-
settings of the tool are not spatial, i.e. for example, they do not consider 
configuration or population density. Thus, leaving the assumptions about the 
impact of configuration in the alternative proposal and the city of Falun’s ongoing 
plans to be of crucial importance. These have resulted in the reviewed literature 
to serve as a basis for the assumptions in the study with consideration to the 
topography and the local situation in Falun locality. 
 
The calculating tool (TRANSCEN Model) as partly elaborated by Ranhagen Ulf 
(a guest professor at Dalarna University and chief architect at Sweco), comprises 
of various assumptions as parameters with the opportunity to assess and 
calculate different conceivable combinations of conditions and measures. Such 
as; fuel consumption and carbon dioxide emissions in the locally adapted 
scenarios. These scenarios comprise of the listed assumptions below: 
 
• “Assumptions for the distribution of transport in each scenario 
• Assumptions for the total transport volumes (local & regional) in the 
city/place/location 
• Assumptions for the distribution of public transport between buses and trains 
• Assumptions for future technology improvements that may lead to a decrease 
in fuel consumption and reduced emissions 
• Assumptions for the number of passengers per vehicle [44; author’s direct 
translation]’’ 
 
Leif Magnusson of Magnusson Miljökonsult and Utbildning AB invented the 
calculating tool. A mechanical engineer with specialist consultancy in public 
transport and the environment, environmental requirements in public 
procurement of public transport, 
environmental and climate strategies, environmental impact from transport, as 
well as fuel strategies. Leif Magnusson owns the rights to the calculation tool. 
The tool has three scenarios with a focus on data input from the usage of private 
cars, public buses, trains, bicycles, and walking in a specified location, city or 
urban environment. An illustration of the tool is shown further below as an 
attachment. 
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Table 2: Image showing the model for calculating energy use and carbon 
dioxide emissions in different scenarios 

 

3.2.6 Back-casting as the strategic planning process 
The work performed in the thesis also has been influenced by adopting and 
utilising back-casting as a method and planning process, this, in order to 
formulate strategic planning of scenarios that will be plausible and effective in 
the case study, towards the visionary future of the city of Falun. For the fact that 
the project seeks to provide impact towards a desirable future of the city, that 
would be sustainable with energy efficiency as regards transportation, one that 
would be in harmony with the localisation and planning development in Falun 
locality. It becomes essential to stimulate a focused, strategic transition towards 
a sustainable and energy-efficient alternative planning and design of scenarios 
where back-casting becomes adaptable. Meanwhile, from its definition, “back-
casting from scenarios is a planning method that uses one or more scenarios as 
the vision for success [45].” And according to Ranhagen Ulf, ‘back-casting is a 
method that is compatible’ with approaches such as ‘scenario planning and the 
vision approach [46].’ Whereby, the former – ‘a possibility approach, is a 
behaviour method that is more open to various alternatives, which, when applied 
strictly, it may be seen as an advanced method.’ And the later ‘entails envisaging 
how society, or a certain operation could be designed better than the present day 
[46].’ The following illustrations depict phases of using the method in the 
preparation of a visionary future, as shown below. 
 
 
Illustrations showing back-casting as a method used for preparing the 

future visionary images (spatial scenarios) 
 
 

  
 
 
Figure 8: The back-casting application in phase 1 - Document the present. 
(Source: https://energimyndigheten.a-w2m.se/Home.mvc?ResourceId=104757) 
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Figure 9: The back-casting application in phase 2 - Develop one or more 

future images based on long-term goals. Reconnect to the present. 
(Source: https://energimyndigheten.a-w2m.se/Home.mvc?ResourceId=104757) 

 
 
 
 
 
 

 
 

Figure 10: The back-casting application in phase 3 - Develop strategies 
for implementation in the short, medium and long term. Think about 
different implementation rates. (Source: https://energimyndigheten.a-

w2m.se/Home.mvc?ResourceId=104757) 
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3.3 Scope and Limitations 

3.3.1 Scope of the Research: 
The thesis presents the land use strategy for urban development concerning 
transportation from a Falun city project, which would reveal the possibility of the 
enhancement practicable. It evaluates the emission of GHG within the city 
through simulation, by experimenting with the Model for calculating energy use 

and carbon dioxide emissions in different scenarios, which helps to understand 
consideration for planning options. Also, it reveals the perception of the 
practitioners and decision-makers within the planning and urban development 
sector on the environmental impact of emissions. The thesis is, however, 
considered to be open for continued work, that is, perceived to be usable as a 
base for future or post-graduate research work. 
 

3.3.2 Limitations of the Research: The research has been done with 
consideration and ability to minimise the level of limitation, either known or 
unknown that could occur during the period of the study. However, it has been 
based on both primary, as well as secondary data. 
 
- The primary data required for the thesis was collected from the available source 
in Falun city, by the author both in the form of a person and through an online 
platform. At the same time, some assumptions were made such as distance 
travelled per day, travel distance per person, and percentage distribution by 
travel mode among others; all that were estimated based on the fact and basis 
from the original data obtained and the works of literature combined. The data 
information has also been combined with author’s perception after reading 
through the studies on the subject. 

- The secondary data was collated from the given collected data by the second 
or third party (i.e. personnel from Trafikverket, Trafikanalys and Dalatrafik, also 
links from SCB) for some other purpose but being utilised as a part of the thesis 
work. However, both primary and secondary data unforeseeable error cannot be 
ruled out. Especially since they are mostly data perceived to be of qualities 
distinctive to outcomes that might be important for the quality of the results. An 
example is the collected data, information and records by Falun city and other 
government departments originally for purposes other than the research on the 
case study.  
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4 Field Studies 
 
This section gets devised from thoughts and author’s established decision, that 
it was necessary to have a real understanding of the planning, the physical 
development, e.t.c, and to gather an extensive collection of information and real-
life observation regarding the project. And the process has been done to be able 
to carry out the work as nearly as genuine as possible. Thus, the section 
showcases the gathered information, some images and also presented the part 
of the project as materials that influence the outcome and result of the thesis 
work. 
 
 

 

Photo 1: Lilla Källviken, part of the development in the peripheral of Falun 
 
 
The field activities comprise of two interviews as part of the field studies and have 
been scheduled with the selected contacts at the municipal’s office, in order to 
accomplish the set goal for the thesis work. It has been carried out through 
getting the information and gathering of more valuable data required to utilise for 
simulation and make up the report for the ongoing research work. Also, has been 
reckoned necessary, an analysis of site plans had been carried out to determine 
the location where to visit from the Falun ongoing-planning, and further, the site 
visit has been conducted, in which it revealed more visible insight into the whole 
body of the planning development. 
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4.1 Interview Process   
 
In the process of taking further steps 
in this research on the Falun 
development project, two experts 
who are members of the team that 
worked on the detailed, 
comprehensive development plan 
of the stated development project as 
seen earlier in the part of the thesis 
were contacted. From initiating the 
contact, they have become the 
primary source at the Falun city 
office, to be relied on, for providing 
necessary information. 

Photo 2: Ongoing site work in Lilla 
Källviken 

 
 
During the interviews, both of which has been recorded and transcribed 
independently - as the author of this thesis work, there has been a clear 
understanding of both parties. Given that, both of the interviewees had no 
request to be anonymous in the report or for any of the information to be 
concealed, therefore, enabling the opportunity to relay the interview in full details. 
Further, an additional meeting with another personnel whose speciality includes 
Public transportation and cycling at the Swedish Transport Administration 
(Trafikverket) was also set up, but with the request to be anonymous thus, the 
interview was neither recorded nor transcribed due to the specified situation as 
part of the information provided. However, facts have been obtained and 
eventually utilised in the run-in to the project and the report. 
 
Also, it should be mentioned that whenever one of the experts made it clear that 
they have no actual answer, data or specific information about the question 
asked, further questions in line with the topic were ignored. On the other hand, if 
responses to any question were positive or challenging, then unrehearsed follow-
up questions came up. So, with regards to the case of the information regarding 
the thesis, additional questions arising from the discussions were also answered 
distinctively. 
 
The information from the interviews conducted in this thesis has been considered 
to be a qualitative source of information; besides, the significant part of the 
answers was almost and mainly from the comprehensive plan. They are to be 
considered as (close to) objective information, for the support given to the thesis 
– and some of the answers from the experts are not facts, but provided out of the 
experience as their personal and subjective views on some of the questions. All 
information from the interviews are vital and regarded as significant, as illustrated 
by the following interpreted dialogue with the interviewees: 
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4.2 Interviews with the Falun City Personnel (Experts) 
Interview with the Environmental Investigator/Analyst 

(Miljöutredare) 
 
 
On the set-day 1 for the interview, it 
began with the environmental 
investigator, an energy efficiency 
expert working for the city in the 
environmental section on energy-
efficiency. Much so, to the fact that 
it was a work regarding the housing 
development and relationship with 
transport, the primary subject was 
treated, and other subject areas 
were also discussed, although little, 
but for systematic approach with 
regards to the theme of the 
research.     

Photo 3: Extended site construction of the new 
development at Lilla Källviken. 

 
 
Aforehand, it was stated by the interviewee the importance of being specific with 
the questions to be asked and discussed. However, the interview texts 
transcribed in this section are adequate to be as part of an empirical material that 
supports the proceedings up to the conclusions, and the full interviews have been 
detailed along as an appendix to be seen further below in the thesis. 
 
“I don’t know if you have the idea of the locations to be built for the housing 
project?’’ 
“Your question was about planned areas; I don’t know… have you been checking 

the planning documents.’’ 
  
“Yes, at the least.’’. 
 “Asked for clarification; if my thesis is about energy efficiency connected to 

planning of the housing development.’’  
 
“Yes, but from the viewpoint of transportation and sustainable 
developments.’’ 
“The comprehensive plan is quite new, just one year ago that it was decided and, 

in that plan, the priority one for new housing is to make the city denser. The idea 

is that if you make it denser, you can’t give as much space to cars. It must limit 

the spaces for car use; for parking and so on.’’  
 
[Interview 1, 2018-05-31, Falun] 
 
“Secondly, new housing development projects must be directed towards 

Borlänge (because the comprehensive plan is together with Borlänge city). The 

idea is to develop together with Borlänge because one reason is to be able to be 

attractive for companies to move here. For this to happen, the city must be a big 

city and talking about Falun-Borlänge as one city. They are quite close to each 

other, and if you compare the travel times to Stockholm (within Stockholms), then 

the travel time to borlänge is much less. Therefore, we are trying to work together 
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with Borlänge. It is also the idea about transportation communication, we make 

Falun denser first, and then we look for development areas in between Falun and 

Borlänge.’’ 
            

 

Photo 4: Part of the completed buildings at the Lilla Källviken 
development site. 

 
“Because now, we have good transportation - bus communication, i.e. 5 to 10 

minutes, while peak period is five minutes in the office hours and others mostly 

10 to 15 minutes in the daytime. There is a priority line for development, directing 

all projects to directions towards outskirt of Falun i.e. Borlänge.’’  
[Interview 1, 2018-05-31, Falun] 
 
“Also, there is an idea that areas like Svärdsjö, Grycksbo and so on (they are 

what to be called villages) some are quite big; like Grycksbo with more than 1000 

inhabitant. They are the existing areas to be developed. (They need more 

development). 

“Falun is about 50-60 thousand inhabitants, with approx. thirty thousand 

inhabitants in the centre and others in those other areas of Falun.’’  
“The comprehensive plan says, we are not going to encourage building houses 

in the certain system by building houses there, there and there (referring to 

different areas within the city) but to be building houses that make the existing 

settlements (development denser).’’  
“There is some kind-of transportation strategy; with focus on a more dense area 

and having a chance of building good bus transportation in such places is better, 

especially if the bus does not have to stop at every here and there, and goes 

very fast.’’  
[Interview 1, 2018-05-31, Falun] 
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“What about the people living in such areas like the outskirt (periphery) of 
Falun that will prefer to use their owned cars and will be working in either 
Falun centrum or Borlänge, and other places outside of Falun.’’ 
“Well, many will use their owned cars, but the idea is to make - for example, the 

bus to be competitive compared to the cars, as much as possible.’’ 
 
“In the form of expenses, do you mean cost?’’ 
“I think the most important thing is time; sometimes, in the discussions, there are 

suggestions from some people that urge very much for bus communication to be 

free. But I think some studies show that “a lot of time for the bus trips is more 
important to obstacles than the fee’’, so if to make the buses more competitive 

they have to be made faster i.e. use lesser time. The traditional bus line goes 

and stops at a lot of bus-stop leading to them spending more time on the journey. 

The strategy now is to make more buses goes from there to there (referring to 

locations on the map), and maybe one or two (bus) stops because there are more 

people living in such places and the idea is to make the bus attractive to them. 

And there is also always the discussion that there are one or two or three people 

that complain, that when the buses are just passing within 100m away from them 

why can’t it stop for them.’’ 
[Interview 1, 2018-05-31, Falun] 
 
“So, what will happen to 
those people that live in 
between such places?’’ 
“Well, they might have to take 

their cars, or they might have 

to take the bicycle.’’ 
 
“OK!’’ 
 
“So, they can ride the 
bicycle from there to the 
next available bus stops?’’ 
“Maybe they can; maybe it’s 

too far, maybe they will take… 

maybe it’s about 8 

kilometres.’’ (the likes of 

Svärdsjö, Grycksbo) 
[Interview 1, 2018-05-31, Falun] 

Photo 5: Scattered buildings on the 
Lilla Källviken development site. 

 
“Are these bicycle options being considered for this (planning) housing 
development also?’’ 
“Our development in Falun is just close to Falun; for example, if you take the bus 

to Borlänge, it will make the last stop here today (pointing to a location on the 

map). This is an area which might be developed for “Nedre Gruvriset’’ that is 

good, it’s close to the bus station, and it is also an advantage that it is where we 

have skiing area. It is down the hill.’’ 

“Developers says they think they will find people who like to have downhill 

activities, a but is, however, there would be noise from the snow producing in the 

night. I think this area is in one way a good option for transportation because you 

could get the bus, you have bicycle lanes, and you have schools nearby (Nedre-

Gruvriset).’’ 
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“So, I think the principle in the comprehensive plan is good because it’s taking 

the consideration that it should be possible to build bicycle lanes or bus lanes 

(public transportation). Then, someone who owns the land somewhere else 

might say I would like to build a lot of houses on the land.’’ [Interview 1, 2018-05-
31, Falun] 
 
“Concerning energy-efficiency in the comprehensive plan, has the city 
make any or some estimation/forecast of passenger/private cars. How 
many inhabitants could be using owned cars from all the locations of the 
proposed housing development?’’ 
“No, we don’t have the time or the tools I think.’’ 
 
“The tools, what do you mean, I don’t get that? 
“Well, maybe there are tools. There is making of estimation about how much 

traffic (the traffic flow) to know if the roads will be enough. But I think there is still 

much more focus on that if there should be enough car transportation, 

transportation for cars is more important than bicycle transportation. But I think 

there is anyhow some kind of shift that there is more and more focus on the 

possibilities for the bicycles.’’  
[Interview 1, 2018-05-31, Falun] 
 
“How will the inhabitant in the outskirt (periphery) housing development 
be integrated into a hotspot in the city centre or how are they going to deal 
with the social infrastructure (placemaking) aspect of living?’’ 
 

“There, in some areas, it will be OK to have pre-schools, schools (if bigger area) 

or enlarge pre-schools and there is also the consideration that we should reserve 

some places for shopping (its included in the development plan) depending on 

how big the development is, but the need for social activities are in consideration. 

Or other ways that, we might decide to create a space for local corner shops.’’  

“But then, it has to be realistic and profitable. (I especially could think and believe 

in this idea), but people shop in such a way that they would have to go to bigger 

stores for cheap commodities and varieties of goods.’’. 
[Interview 1, 2018-05-31, Falun] 
 

  
 
 
 
 
 
 
 
 
 
Photo 6: 
Orderly 
situated 
buildings on 
the Lilla 
Källviken 
development 
site. 
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“Do you have any (Energy or emissions) data or statistics connected to the 
planning that could help me with the research.’’ 
“I have not been working on data connected directly to the development plan; the 

data I have been working with is the data for the whole city. The data I am with 

is not available on a smaller scale. But, well I think that in Falun about 40% of 

greenhouse emissions are from transportation because the emissions from other 

activities are quite low. We have no big industries with the generation of a lot of 

greenhouse gas emissions.’’  
 
“But 40% of transport greenhouse emission is quite a lot.’’ 
“It’s a lot, yes, but normally I think it is about 30%.’’  
 
“So, what has been considered, what has been put in place to reduce the 
transport greenhouse emissions?’’ 
“That is a good question.’’  
 
“Yes, it is excellent, and the answer to it will go a long way in this study 
work.’’ 
“What are the measures or solutions they are looking into, to reduce the 
greenhouse emissions from transportation?’’ 
“There is not this strategy or this program; it does not have any clear or detail 

solution. But the idea is to try to make bicycling and public transportation more 

competitive, make it easy to use electric vehicles. For example, in the 

comprehensive plan, it is written that it is important to give a space for cycling, 

walking and public transportation. And that means that the areas for the cars 

have to be limited, that’s what has been written in the comprehensive plan. But 

(in reality) when the businessperson in the city says ‘Oooo we have a problem; 

people don’t come shopping in-our-shops, they must have better car 

communication’. If you make it a little bit ironic, the idea is that Ok everybody 

should park cars outside the shops to come or go in and buy from the shops.’’  
[Interview 1, 2018-05-31, Falun] 
 
 “What is the CO2 percentage of the people in total that are using private 
cars?’’ 
“You mean Co2 emission per person. In general, emissions in the geographical 

area of Falun is about 2 tonnes per person a year, and that is quite low. But if 

instead of considering what kind of emissions and our consumptions, then I can’t 

have this figure specific for Falun, but I don’t think it’s different for the average 

total in Sweden and we have 8 to 9 tonnes per person per year.’’ 

“Transportation emission is 1.7 tonnes per person, and in total 2.8 tonnes per 

person per year.’’ 
 
“Thank you very much; thank you for your time.’’ 
“You are welcome and good luck.’’  
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Interview with The Architect at Environmental and social housing 
management, Sustainability and planning department. 

(Miljö- och samhällsbyggnadsförvaltningen, Hållbarhet och planering) 
 
 

“The overall comprehensive plan for the town (planning) for a couple of years 

sometime now is ready for approval but has not been approved yet by the town 

council. But the Board of Planning Committee has been following and guiding us 

through it; we have had 12 workshops (work-meetings) about this, so they are 

well prepared for the approval. There are many issues in Falun that are 

connected with traffic and traffic jamming, and sometimes the politicians (our 

problems in my point of view) hesitate to take measures it. Because middle-class 

people with cars are powerful voters, so they are significant, but, basically, 

together with Borlänge, we have comprehensive planning for both of the 

municipalities.’’ 

 

 

 
 
 
 
 
 
Photo 7:  
Radhus recently 
constructed at the 
upper end of the 
Galgberget / Nedre 
Gruvriset 
development area. 

 

“This comprehensive plan that we have together set the direction for many 

issues, for instance that – both municipalities should be prepared to build 250 

apartments each, every year. They should have planning capacity, I mean if 

something is built is up to the market, but the municipalities should have the plans 

in place for at least 250 apartments each, and this housing projects should be 

located close to public transport, to support public transport and take advantage 

of an existing public transport system. That’s the basic statement that both city 

councils have approved, and it also says somewhere that if there is a competition 

about space; bicycles, pedestrians and public transport should be prioritised 

above private cars.’’ 
 
“And it’s effortless for the representative authority to say that and to approve that 

on a larger scale, but when you get down to basics its more difficult to rarely 

apply this. 

We have this comprehensive plan built up by three (3) points: 

(i) Development strategy 

(ii) Land Use presentation 

(iii) List of things to take into consideration when planning.’’ 

[Interview 2, 2018-06-19, Falun] 
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“If we look at the development strategy, Falun has a vision that says ‘’Larger 

Falun (Ett Stort Falun)’’. Every town and municipalities in Sweden have 

something like this; everybody wants to grow. So, we have tried to describe in 

what way can the comprehensive planning achieve a bigger Falun, but the most 

interesting thing here is Planning Direction. Here, we talk about…’’ 
 
“The first paragraph here (pointing to the plan) is about both Falun and Borlänge; 

it’s a quote from the comprehensive plan for both cities. That we should build 

more within the towns, we should have a variety of types of housing, and when 

we have to step or build outside the town and build new areas, it should be in the 

direction towards Borlänge. And Borlänge has a similar statement; when they 

build outside the town, it should be towards Falun.’’ 

[Interview 2, 2018-06-19, Falun] 

 
 
“So, basically, both municipalities are working together.’’ 
“Yes. Some people say, oh in 8 or 10 years the towns will meet, but I don’t believe 

that it’s too far in between.’’ 

“This means that if we build 250 apartments (big house apartments or villas or 

semi-detached houses or detached houses), it would be 5000 new housing in 20 

years, so we have to find the land for these. This is one of the main issues, and 

this should be built on land that today is unoccupied but not on lands that are 

parks and recreational areas. But it is a positive thing to develop extensively used 

areas with industries or something like that and convert them into housing.’’ 
 
“There is something we call ‘a development map’, and it talks about that when 

we develop the town, it should be in certain corridors to connect with other cities 

(Borlänge in this case).  

 
The direction towards Borlänge is pointed out as the next big development 
areas in say 20 years from now. 

But first, we can find all those spots within the town where we can fill-in.’’ See - 

Falun vaxer on the website.’’ [Interview 2, 2018-06-19, Falun] 
 
  

 

 

 

 

 

 

 

 

 

Photo 8:  
Blocks of flats 
recently 
constructed at 
the upper end 
of the Lilla 
Källviken site. 
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“So, none of the bicycle paths in the town leads to the outside of the town 
or city?’’ 
“No, but there is a bicycle track connecting with Borlänge. Though not so good, 

not paved, it is gravel, and it is rather much longer than the motorway. Although 

there is another separate bicycle lane along the road down to Borlänge, but it is 

also much longer than the motorway, but it is paved.’’ 
[Interview 2, 2018-06-19, Falun] 
 

“Since the land area is somehow huge, why can’t the city make it transit-
oriented planning and build it around transportation?’’ 
“Well, that is what we have found out that if we want to develop this area into 

housing, we must solve public transportation in some way, but we don’t know 

how...’’  
 
“This is interesting. What is the name of this place we are talking about?’’ 
“It’s called an investigation area, south of Källviksberget och Simonsberget.’’ 
 [Interview 2, 2018-06-19, Falun] 
 
“What kind of location form or urban strategy and configuration is 
considered the most preferable from an energy emission/efficient 
perspective?’’ 
“For us, it has been to use and promote existing public transport corridors. So, 

when we build new housing and other things, then it should be close to public 

transport corridors, the main corridors for public transport. Or if we build-off of 

existing public transport, it must be done in a way that can be provided with public 

transport. This is the basic approach; then it is not so easy to achieve that all of 

the time, but it can be a goal to try to work towards.’’ 
 
“Ok, but if you are working towards it, is there any plan for making the 
energy or greenhouse emission analysis?’’ 
“No. We have not so far used that, but you can say that in this approach there is 

an assumption that if people use public transport and live close to public transport 

main corridors, it would be good for energy consumptions. So, we have not 

calculated it, but we assume that it is (will be) that way.’’  
[Interview 2, 2018-06-19, Falun] 
 
“So, you mentioned that there is nothing considered for CO2 emissions, 
just the assumptions (like public transportation).’’ 
“Yes.’’  
 
 “Ok, and from all this development project. Is there any follow up for the 
measures (example from these challenges we are talking about maybe 
something has been discovered from the calculation that this location or 
area is not good enough) is there any plan for alternative or follow up 
measures in the case of such challenges?’’ 
 

“No, there is no such plan decided.’’ 
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Photo 9: Overview of the ongoing newly developed area at the Lilla 
Källviken construction site. 

 
“Afterwards, when these development plans have been completed in the 
next 10 – 20 years, what ways are they going to follow up on the 
development (sustainability measures)?’’ 
“It is followed up when we have approached and start to work with these different 

areas. But these plans, the comprehensive plans are followed up every four 

years, and this is according to the planning and building act. The city must decide 

once every four years if this is good or if it has to be changed if its considered 

good well you don’t change it, but if it's considered some sort-of old fashioned or 

this wasn’t a good decision or something, then we remake it. So, in this present 

case, it is a bit more than 20 years ago we made a detailed comprehensive plan 

for the town.’’ 
 
“So, every four (4) years, there is a review of the plan?’’ 
“Yes, there is a review of the plan. Every four (4) years, the city must say this is 

good, or this is bad. And the city council make the final decision to say this is 

Ok or this has to be changed. And then the decision is delivered to the county 

administration (Länsstyrelsen - The central government county administration).’’  
[Interview 2, 2018-06-19, Falun] 
 
“Ok, there is an estimation of buildings as mentioned before. But is there 
any estimation of the inhabitant (people)?’’ 
“In Falun, there is on an average we have 2.1 people in every family or 

household. So, if we say in 20 years will be 4000 new housing units/apartments 

that will be 8000 people on the average. And, that is what we are aiming for, we 

have calculated this in two way; every year the city makes a forecast for the 

population growth and since Falun has grown with 400 inhabitants every year 

over-time on an average. This has been considered that as its quite OK if the city 
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still grows by 400 people a year, and that will be 8000 people in 20 years which 

takes, divided by 2.1 is 4000 apartments. This is how it was calculated.’’   
 
“Lastly, so there is no consideration for the effect transportation will have 
when they were planning for this housing project?’’ 
“No, not in this plan.’’ 

 
Thank you very much, it has been a pleasure doing this with you. It’s very 
much appreciated. 
 
 

 
Photo 10: Extended overview of the ongoing newly developed area at the 

Lilla Källviken construction site. 
 
 
From the field study, some of the residents that currently occupies the partly 
developed housing area share their various opinions, mostly by wishing for the 
provision of commercial hubs and public spaces. Besides, from the done analysis 
and individual point of view; they seem to be lacking frequent (and additional) 
public transportation, placemaking, and as well, added shorter-connecting-
accessible bike routes to-and-fro from the city centre to the housing area would 
make a more significant impact. Also, in a sustainable perspective, it has been 
realised that the developed housing area would function better if there could be 
more links and connections towards the centre of the city that creates closeness, 
harmony and relationship that could be managed and maintained towards further 
growth in the future.  
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5 Falun Urban Planning and Developments 
Scenarios 

 
 Planning Comparisons (allocation of new housing) 

 
The scope of the plan is 5570 (approximated to 5000 in the calculation) new 
dwelling units within the next 20 years (until the year 2035). The planning strategy 
approach by Falun city has been to locate the new homes across the entire 
locality of Falun, with a major proportion on the periphery part of the city. The 
share of single house units and multi-family houses varies, and how the dwelling 
units have been distributed can be seen as listed below, as well as in the 
attached maps. 
 
 

 
 
Figure 11: Number of new homes - 5570 (South 2335 + East 1720 + North 
700 + Central 505 + West 310) and the planned locations 
https://falun.maps.arcgis.com/apps/MapTools/index.html?appid=e42efd65e559
4a7485620876f97a686b 
 
 
 

 
 

Figure 12: Proposed location of the new homes for on-going planning 
development in the city of Falun. 
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Figure 13: Proposed location of the new homes for on-going planning 
development in the city of Falun with the labelled number for the actual 

dwelling units. 
https://falun.maps.arcgis.com/apps/MapTools/index.html?appid=ebeb1c1e238f
4384b39fa1b1db58b49b 
 
 

Proposed new dwelling units within the next 20 years in the city of 
Falun 

 Number of apartments  Number of apartments 
1. 40 plots for detached villas and 

townhouses 
22 Five (5) villa plots 

2. 40 plots for detached villas and 
townhouses 

23 Application for 15 plots, but 
probably suitable with 
significantly fewer 5. The exact 
number to be determined in 
detail 

3. 20 plots for detached villas 24 Ten (10) villa plots 
4. 130 apartments in multi-dwelling 

housing 
25 30 apartments in multi-dwelling 

housing buildings 
5. Unclear number, maybe 10 

redeveloping of existing 
institution building. 

26 100 apartments through the 
redevelopment of offices 

6. Two (2) villa plots 27 40 apartments in multi-dwelling 
housing buildings 

7. Two (2) villa plots 28 90 apartments in multi-dwelling 
housing buildings 

8. 20 apartments in multi-dwelling 
residential buildings 

29 300 apartments in multi-dwelling 
housings and 
terraced/townhouses 

9. 20 apartments in multi-dwelling 
residential buildings 

30 40 apartments in multi-dwelling 
housing buildings 

10 20 villa plots, 120 apartments in 
multi-dwelling housing, 60 
apartments by redeveloping 
existing buildings 

31 100 apartments in multi-dwelling 
housing buildings 

11 Three (3) villa plots 32 Ten (10) terraced/townhouses or 
detached villas 
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12 150 apartments in multi-dwelling 
housing 

33 Ten (10) villa plots or 
terraced/townhouses 

13 Five (5) villa plots 34 40 terraced or 
townhouses/duplex or chain 
houses 

14 About 30 apartments in multi-
dwelling housing by extension 

35 Five (5) villa plots 

15 60 apartments in multi-dwelling 
housing 

36 Five (5) villa plots 

16 30 apartments in multi-dwelling 
buildings under certain 
densification 

37 50 apartments in small multi-
dwelling buildings or 
terraced/townhouses 

17 40 apartments as well as offices 
and commerce/trade 

38 400 apartments in multi-dwelling 
housing buildings 

18 20 apartments in small multi-
dwelling housing or 
terraced/townhouses 

39 Thirty-five (35) villa plots 

19 100 apartments in multi-dwelling 
housing buildings 

40 Thirty-five (35) villa plots 

20 200 apartments in multi-dwelling 
housing buildings 

41 150 - 180 housing in villas, 
terraced/townhouses and smaller 
multi-dwelling housing buildings 

21 330 apartments in mixed forms 
spread over several phases 

42 Ten (10) villa plots 

 
Table 3: List for the proposed number of apartments for the on-going 

planning development in the city of Falun allocated for the dwelling units. 
 
Meanwhile, as a part of the problem in view, the city of Falun has 39,212 
inhabitants (the year 2016), and the number of cars in Falun the same year is 
17,227. From the residents of the city 24,406 are without cars in traffic, and 
14,806 has one or more cars in the traffic ranging from 1 up to 10 cars per 
inhabitant. Thus, the number of cars per 1000 inhabitants is 2,192 in Falun 
locality during the year 2016. In contrast, the share of biking, walking and public 
transport usage and amount of travel generated with them cannot be equated to 
be as high, but rather, quite low in comparison. These figures have revealed the 
potential for more efficient transport (mode) and in order for the city of Falun to 
be energy efficient. 
 

5.1.1 Detailed Falun city´s ongoing plan for urban development 
The following planning and development scenarios (maps and plans) further 
below have been put up as a result of information gathered through the exercised 
investigation. Perceived as part of the process to the results, that has been 
related to the method section on Donald Schön (1991), i.e. to create an 
experiment in a more design-oriented fashion. Also, the 5 D's of development, 
i.e. density, diversity, design, distance to transit, and destination accessibility has 
been considered concerning the planning and development scenarios, to have a 
pivotal effect on the physical, land use developments, and urban form that 
determine energy-efficiency output from residents. 
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Figure 14a: The spatial pattern of Falun city´s proposed and on-going plan 
for development projects for housing. (Source:                     

https://falun.maps.arcgis.com/apps/webappviewer/index.html?id=f4122d7cfdff499
cb971760bb3516942) 

 
The map as seen above and the legend below illustrates the actual proposal of 
on-going planning for urban development strategy in Falun locality, where the 
allocation of new housing has been taken place in various locations of the city’s 
geographical areas. It shows the in-depth overview plan and direction of on-going 
and future development as well as the layout for its focus on planned housing 
development. Right with it, the projects seem quite concentrated on more 
sprawling development in zone 1 and 3, which contradict some stated responses 
by the interviewed city personnel while fewer appear in zone 2, as shown in the 
spatial pattern. 
 
 Legend 

   
Available plots – Municipal villas 

  
Ongoing plans icon 

 
Detailed plan area boundary 

 
Planned area 

 
In-depth overview plan for Falun urban 
area and the area around Varpan 

         
Ongoing in-depth overview panels - Area 
boundary 

   
Bus Stop/Interchange 

  
Train Station (Travel centre) 

 Zone 1 – Ongoing housing development 
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Figure 14b: In-depth 
overview plan for Falun 
urban area and the area 
around Varpan. (Source: 

https://falun.maps.arcgis.com/apps/webappviewer/index.html?id=f4122d7cfdff4

99cb971760bb3516942) 
 
According to Litman & Steele “Central location residents typically drive 20-40% 
less and walk, cycle and use public transit two to four times more than they would 
at a Suburban location, and they drive 20-40% less than they would in a rural 

location [47].” Therefore, from the legend above, the criteria for the layout of the 
three zones are considered and shaped by corresponding theory with distances 
of 30% average to the centre of the city. 
 

5.1.2 Assumptions for travel lengths and modal shares for the 
proposed alternative scenario 
Based on the estimations from the field study and studied works of literature, the 
assumed distribution of trip-lengths and inhabitants’ choice of transport mode 
gets formulated as seen in the table below. It proceed with being used as part of 
the underlying basis for design and planning of the alternative scenario, 
connected with established theory by Litman & Steele from their investigation, 
whereby “Central location residents typically drive 20-40% less and walk, cycle 
and use public transit two to four times more than they would at a Suburban 

location, and they drive 20-40% less than they would in a rural location [47].” 

 

 
Urban 

development 
structure 

Average trip 
length per 
person/day 

(km/person/day) 

Passenger 
Car 

 

Public 
Transport 

Pedestrian 
& Bicycle 

Bus Train 

Baseline 
Scenario 

20  

(2 Swedish 
miles) 

44 % 22 % 12 % 22 % 

Scenario 
1/Zone 1 

14 30 % 17 % 11 % 42 % 

Scenario 
2/Zone 2 

20 44% 14% 9 % 33 % 

Scenario 
3/Zone 3 

26 58 % 11 % 7 % 24 % 

 
Table 4: The elaboration showing the assumption figures for the modal splits and 

differences in all the three-zone model scenarios 

 

 Zone 2 – Ongoing housing development 

  Zone 3 – Ongoing housing development 
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5.1.3 Detailed alternative scenario plan for Falun with Smart Growth 
and TOD urban development 

 
The alternative planning and development scenarios that has been the author’s- 
design as seen below have been influenced by the information, data and figures 
from the Falun city original ongoing-planning, the assumption figures for the modal 
splits in the table above and together with reviewed works of literature. Also, it’s in 
connection to the method section about Donald Schön (1991), i.e. to create an 
experiment in a more design-oriented fashion. In addition, the 5 D's of 
development; density, diversity, design, distance to transit, and destination 
accessibility has been considered in proceeding with the planning and 
development scenarios, and later, to have been of pivotal effect on the physical, 
land use developments, and urban form that determine energy-efficiency output 
from residents. 

 

 
Figure 15: Proposed alternative Smart Growth with TOD for Falun urban 

development scenario. (Source: 
https://nvdb2012.trafikverket.se/SeTransportnatverket) 
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As seen above in the map, together with 
the legend, is the developed urban 
development structure for Falun by 
adopting the Smart Growth and TOD 
theories in the reviewed works of 
literature. It illustrates the proposed 
alternative scenario for urban 
development strategy (allocation of new 
housing) as an alternative to the city´s 
ongoing plan for Falun. It has been 
designed, in order to estimate the impact 
and to what extent is location and 
configuration or the urban-structure 
matters on transport energy and CO2 
emissions. Built-up areas in 
representation have been estimated to be 
within the frame of 600 m – 1 km to the 
centrum (the city centre) in Zone 1, 1 - 2.5 
km in Zone 2, and 2.5 – 5 km in Zone 3 
towards the city's geographical area 
borderline. This has been done with the 
aim that it can be applied to observe the 
relationship between urban structure, 
location strategy and the issue of energy 
and transport, as well as the influence, 
accordingly, in the calculation of energy 
use and CO2 with the experimented 
calculating tool from the simulation. 

 

 
Figure 16: Matched Falun city´s ongoing plan for development with the new 

proposed number of residences 
 
 
 

 Legend 

 Public Transport route 

 Railway Line 

   Main Traffic Road Network 

 Proposed additional public 
transport route (bus-lines) 

   
Bus Stop/Interchange 

   
Train Stop/Station 

              An alternative growth area 
for housing development 

 Zone 1 – Alternative 
housing development 

 Zone 2 – Alternative 
housing development 

 Zone 3 – Alternative 
housing development 
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5.1.4 Shares for number of residents per Falun city part and 
differentiation between zones 

 
 

 Falun -
Central 

Falun 
- 
North 

Falun 
- 
South 

Falun 
- West 

Falun 
- East 

Total 

Number of residents 
per Falun city part 

7529 7707 6522 6542 10912 39212 

Number of residences 
in different city parts 
(on-going planning 
proposal) 

505 700 2335 310 1720 5570 

Zones (on-going 
planning proposal) 

Zone 1 Zone 
3 

Zone 
3 

Zone 
2 

Zone 
2 

 

Zones and Number of residences in different city parts 
(Proposed TOD/Smart Growth scenario) 

Zone 1 – 
2600 

Zone 2 – 
1600 

Zone 3 - 800 
 

Table 5: The elaboration showing the distribution figures of residents in different 
city parts of Falun crossed/divided by three-zone model scenarios for the 

inhabitants.  
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6 Data, Calculation and Results 
Data either assumed or facts, usually make the basis for reasoning or calculation, 
especially as a form of statistics gathered together for reference or analysis 
purposes. As a set of values irrespective of it representing qualitative or quantitative 
variables, it gives meaning by a specific act of interpretation, and as such influences 
outcome in the form of results. Data is significant for the adopted calculating tool to 
function as regards to the task at hand in this thesis, for the provision of specific 
precision or quality about the results from various scenarios. Thus, choosing the 
appropriate data to use for the empirical work in the calculations entails comparison 
and consideration of the availability of recent and relevant actual figures applicable 
to the city of Falun. 

 

 Key data and figures for Falun city 

Table 6 – Showing statistics on cars where the columns show  
(Number of cars per 1000 in Falun municipality) cars/1000 inhabitants but divided 
into different parts of the municipality. Columns with Falun-Centrum to Falun-East 
are the main town. The rest are different parts of the municipality periphery. 
(Source: SCB obtained from Lansstyrelsen online) 

 
Falun city Supercross 

2016 Falun -
Centrum 

Falun - 
North 

Falun - 
South 

Falun - 
West 

Falun - 
East 

Without passenger cars 
in traffic 

4613 4949 3995 4074 6775 

With 1 passenger car in 
traffic 

2658 2490 2179 2032 3409 

With 2 passenger cars 
in traffic 

225 235 292 380 628 

With 3 passenger cars 
in traffic 

30 27 44 43 84 

With 4-9 passenger cars 
in traffic 

3 6 12 13 15 

With 10 or more cars in 
service 

0 0 0 0 1 

Number of residents per 
locality part 

7529 7707 6522 6542 10912 

Number of cars per 
locality part 

3213 3071 2955 2986 5002 

Number of cars per 1000 
inhabitants 

427 398 453 456 458 

 

2016 Aspeboda Bjursås/Sågmyra Enviken Falun-Centrum Falun-North Falun-South Falun-West Falun-East Grycksbo Sundborn Svärdsjö Vika
Without passenger cars in traffic 797 1799 809 4613 4949 3995 4074 6775 1488 1534 2274 933

With 1 passenger car in traffic 591 1280 600 2658 2490 2179 2032 3409 946 1071 1524 683
With 2 passenger cars in traffic 161 339 143 225 235 292 380 628 215 259 386 168
With 3 passenger cars in traffic 32 53 32 30 27 44 43 84 49 46 67 41

With 4-9 passenger cars in traffic 7 14 13 3 6 12 13 15 15 14 18 5
With 10 or more cars in service 0 1 0 0 0 0 0 1 0 0 0 0

Number of residents per municipality part 1588 3486 1597 7529 7707 6522 6542 10912 2713 2924 4269 1830
Number of cars per municipality part 1044 2197 1047 3213 3071 2955 2986 5002 1598 1797 2587 1167

Number of cars per 1000 inhabitants 657 630 656 427 398 453 456 458 589 615 606 638

Supercross
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Table 7: The statistics on cars (per 1000 inhabitants) divided into different parts in 
the city of Falun. (Source: SCB obtained from Lansstyrelsen online) 

 
 
This part of the work provided the basis of information for the calculations that have 
been subjected to in the thesis. Official data from SCB and Lansstyrelsen are 
investigated online, and some figures were selected as useful, then obtained from 
the respective sources for the calculation of CO2 emission in Falun. Additionally, it 
has been required that - as the author, to work with the city of Falun (together with 
the city’s office officials-experts), whereby some of the figures and statistics provided 
concern both Falun locality and partly the municipality (national figures or statistics) 
as a whole. 

 
The obtained figures are in the categories of: 

 
• number of inhabitants and car ownership in the city of Falun 

• driving distance per car and inhabitant 

• fuel/energy consumption per miles (1 Swedish mil = 10 km). 
 

 
Additional information as regards to the categories of data obtained and as utilised 
are further detailed in the graphs (table) and explanations below. 

 

 
 

Table 8: Car ownership per 1000 inhabitants (2,192), based on passenger cars in 
traffic by ownership in the city of Falun (Source: SCB obtained from Lansstyrelsen, 

online) 

Column 1 – Falun locality Population by gender (the year 2016) 

Column 2 - Number of passenger cars in traffic (the year 2016) 

• Total Population in the city of Falun for the year 2016 = 39,212 
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Table 9: Driving distance (mil or 10 km) per car and inhabitant for the year 2016 
Source: Anette Myhr at Trafikanalys, and SCB obtained from Lansstyrelsen, 

online. 

Column 1 - Average mileage/Driving distance per car (Falun city & National) 

Column 2 - Average mileage/Driving distance per person (Falun city & National) 

• Driving distance for all vehicles that were in traffic during 2016/2017 = 
42546939,8 (Refers to the total mileage for all cars used during the year in 

Falun municipality). 
 

 
 

Table 10: Petrol and Diesel consumption litres per mil or 10 km in 2016 for cars 
with petrol or diesel as sole fuel (Source: SCB obtained from Lansstyrelsen, 

online) 

Column 1 – Petrol (Liter/Mil or 10 km) 

Column 2 – Diesel (Liter/Mil or 10 km) 

Column 3 – Electric (kWh/Mil or 10 km) 
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6.2 Calculation and Results 
To obtain calculation results for the task at hand in the thesis, in this section, the 
overview of the proceedings from the simulations has been detailed and presented 
in phases for the stages throughout the calculations. 

 

6.2.1 Scenarios and assumptions for modal split - The amount of travel, 
energy use and carbon dioxide emissions in different scenarios 

 
In this part of the thesis work, the modal split figures and details of the calculation 
processes with the results are presented. It expresses the amount of travel that has 
been generated from the new housing project following the city´s ongoing plan and 
the assumed alternative scenarios. It also presents assumptions based on travel 
generated for the simulation of the modal split scenarios in the calculating tool. But 
modified with consideration to the city´s ongoing plan and assumed an alternative 
scenario, which has been divided into sub-sections. They outline the different 
scenarios as Scenario 1, Scenario 2 and Scenario 3, respectively. Much so, that the 
calculating tools have practically been used, therefore, screenshots from the 
resulting calculations have been used for full expression that shows the calculation 
proceedings and results. Additionally, established comparison with the current 
situation, the city's ongoing plan and the assumed alternative urban development 
scenario based on author’s empirical findings had been done. The baseline for all 
this is the statistics for the existing situation (39,212 inhabitants in the city of Falun) 
which have been obtained from trusted sources that could be seen in the earlier part 
of the report and related to the estimated values (44,212) based on the future growth 
of 5000+ inhabitants until the year 2036. 
 
From a configurational perspective, different urban form (density, spatial distribution 
& structure, diversity, distance etc.) affect the figures concerning both trip lengths 
and modal split (shares of walking, public transport, car trips etc.). However, there 
has been forethought regarding evaluating these effects since not every land-use 
factors could have been analysed. Thus, the adoption of the theories concerning the 
Litman & Steele investigation, from their work, which states that “Central location 
residents typically drive 20-40% less and walk, cycle and use public transit two to 
four times more than they would at a Suburban location, and they drive 20-40% less 

than they would in a rural location [47].”  
 
This information borrowed, has been applied to the distribution of figures into the 
calculating tool as in the case of analysis for the city of Falun, accordingly. Besides, 
density has been considered to be of more significance, even though other land use 
factors are usually associated with it. Whereby, also linking the work to a paper by 
Benoit Lefèvre which indicated that “Low-density metropolitan areas exhibit an 
almost total predominance of automobile use and the total transport-related energy 
consumption is considerable (frequently more than 65,000 MJ/person/yr.). Also, the 
high-density metropolitan areas have a markedly more balanced tri-modal 
distribution with a clear emphasis on public transport (from 40 to 60% of travel). And, 
the total transport-related energy consumption is four to seven times less than in low-
density cities [48].”. The referenced theories have shown their effects from being part 
of the guiding principles in the calculation proceedings, and all through to the 
resulting outcomes. 
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6.3 Calculations involving Scenarios and Zones 
To present the simulation approach and out-turn in the study, all details of 
calculations, proceedings and the obtained results for the task at hand in the thesis, 
has been detailed and demonstrated in this section. Calculations involving Scenarios 
and Zones are supported by the appropriate statistics, with the resulting outcome 
shown in screenshots of the tables further below, considered to enhance a case in 
point. Even so, the overall information has been perceived to be sufficient, which 
should allow anyone to be able to follow or reproduce the simulation or calculations, 
through the use of the calculating tool. 

 

6.3.1 Data for the estimated current situation with performed calculation 
In this sub-section is presented the scenarios with estimated data for the current 
situation in Falun, using the calculating tool to investigate and generate the 
outcome which is shown and highlighted in the further section of the report. The 
scenarios are presented in the following order as listed below: 

• Baseline Scenario 
• Scenario/Zone 1 
• Scenario/Zone 2 
• Scenario/Zone 3 

 
 

Baseline Scenario 
In the baseline scenario, the percentage distribution of vehicle mileage is set to the 
national figure for the year 2016. That is; the average mileage (Swedish mil), 
regardless of where the cars have been driven (within the three-zones) during the 
year. 

 
 

Prerequisites 39 212 Travels 20 km/pers,day 784 240 pkm/day 

Baseline scenario     Public transport    

    Car Bus Train 
Bike & 
Walk 

  Fuel diesel diesel el*   

             

  Consumption L/10km 0,70 4,0       

  Distribution 44% 22% 12% 0% 22% 

  Avg. occupancy no. of pers. 1,3 15 61 61   

  Teknikförbättr. energianvändn.**           

  CO2-reduction, fuel*** 10% 30%       

  Total energy usage, MWh/day 241         

  
Total carbon dioxide 

emissions, kg/day 56 639         

 
Table 11: Baseline scenario showing data input for the current situation, combining 

Falun locality and national average mileage figures for trip length and city 
population with the assumed pre-set national modal split figures on the calculating 

tool, and the calculated resulting outcome 
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Scenario/Zone 1 
Scenario 1     Change in travel 0% 784 240 pkm/day 

Zone 1   Car Bus Train 
Bike & 
Walk 

  Distribution 42% 15% 11% 0% 32% 

  Avg. occupancy no. of pers. 1 20 79 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2-reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 230       -5% 

  
Total carbon dioxide 

emissions, kg/day 56 314       -1% 

 
Table 12: Scenario/Zone 1 showing data input for the current situation, combining 

Falun locality and national average mileage figures for trip length and city 
population with the assumed estimated modal split figures, as well as the 

calculated resulting outcome. 
 
 

Scenario/Zone 2 
 

Scenario 2     Change in travel 0% 784 240 pkm/day 

Zone 2   Car Bus Train 
Bike & 
Walk 

  Distribution 58% 11% 7% 0% 24% 

  Avg. occupancy no. of pers. 1,5 15 61 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2-reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 211       -12% 

  
Total carbon dioxide 

emissions, kg/day 52 032       -8% 

 
Table 13: Scenario/Zone 2 showing data input for the current situation, combining 

Falun locality and national average mileage figures for trip length and city 
population with the assumed estimated modal split figures, as well as the 

calculated resulting outcome. 

 
 
Scenario/Zone 3 

 
Scenario 3     Change in travel 30% 1 019 512 pkm/day 

Zone 3   Car Bus Train 
Bike & 
Walk 

  Distribution 71% 8% 4% 0% 17% 

  Avg. occupancy no. of pers. 2 10 43 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 255       5% 

  
Total carbon dioxide 

emissions, kg/day 62 821       11% 

 
Table 14: Scenario/Zone 3 showing data input for the current situation, combining 

Falun locality and national average mileage figures for trip length and city 
population with the assumed estimated modal split figures, as well as the 

calculated resulting outcome. 
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6.3.2 Data for estimated Falun city proposal with performed  
   calculation 
In this sub-section is presented the scenarios with estimated data for the ongoing-
planning development in Falun, using the calculating tool to investigate and generate 
the outcome which is shown and highlighted in the further section of the report. The 
scenarios are presented in the following order as listed below: 

• Baseline Scenario 
• Scenario/Zone 1 
• Scenario/Zone 2 
• Scenario/Zone 3 

 
 

Baseline Scenario 
In the baseline scenario, the percentage distribution of vehicle mileage is set to the 
national figure for the year 2016. That is; the average mileage (Swedish mil), 
regardless of where the cars have been driven (within the three-zones) during the 
year. 
 

Prerequisites 44 212 Travels 20 km/pers,day 884 240 pkm/day 

Baseline scenario     Public transport   

    Car Bus Train 
Bike & 
Walk 

  Fuel diesel diesel el*   

             

  Consumption L/10km 0,70 4,0       

  Distribution 44% 22% 12% 0% 22% 

  Avg. occupancy no. of pers. 1,3 15 61 61   

  Teknikförbättr. energianvändn.**           

  CO2- reduction, fuel*** 10% 30%       

  Total energy usage, MWh/day 272         

  
Total carbon dioxide 

emissions, kg/day 63 861         

Table 15: Baseline scenario showing data input for ongoing-planning proposal, 
combining Falun locality and national average mileage figures for trip length and 

city population with the assumed pre-set national modal split figures on the 
calculating tool, as well as the calculated resulting outcome 

 

Scenario/Zone 1 
Scenario 1     Change in travel 0% 884 240 pkm/day 

Zone 1   Car Bus Train 
Bike & 
Walk 

  Distribution 42% 15% 11% 0% 32% 

  Avg. occupancy no. of pers. 1 20 79 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 259       -5% 

  
Total carbon dioxide 

emissions, kg/day 63 495       -1% 

Table 16: Scenario/Zone 1 showing data input for the ongoing-planning proposal, 
combining Falun locality and national average mileage figures for trip length and 

city population with the assumed estimated modal split figures, as well as the 
calculated resulting outcome. 
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Scenario/Zone 2 
Scenario 2     Change in travel 0% 884 240 pkm/day 

Zone 2   Car Bus Train 
Bike & 
Walk 

  Distribution 58% 11% 7% 0% 24% 

  Avg. occupancy no. of pers. 1,5 15 61 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 238       -12% 

  
Total carbon dioxide 

emissions, kg/day 58 667       -8% 

Table 17: Scenario/Zone 2 showing data input for the ongoing-planning proposal, 
combining Falun locality and national average mileage figures for trip length and 

city population with the assumed estimated modal split figures, as well as the 
calculated resulting outcome. 

 
 
Scenario/Zone 3 

 
Scenario 3     Change in travel 30% 1 149 512 pkm/day 

Zone 3   Car Bus Train 
Bike & 
Walk 

  Distribution 71% 8% 4% 0% 17% 

  Avg. occupancy no. of pers. 2 10 43 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 287       5% 

  
Total carbon dioxide 

emissions, kg/day 70 831       11% 

Table 18: Scenario/Zone 3 showing data input for the ongoing-planning proposal, 
combining Falun locality and national average mileage figures for trip length and 

city population with the assumed estimated modal split figures, as well as the 
calculated resulting outcome. 

 

6.3.3 Data for estimated alternative proposal with performed calculation 
In this sub-section is presented the scenarios with estimated data for the 
alternative planning proposal in Falun, using the calculating tool to investigate and 
generate the outcome which is shown and highlighted in the further section of the 
report. The scenarios are presented in the following order as listed below: 

• Baseline Scenario 
• Scenario/Zone 1 
• Scenario/Zone 2 
• Scenario/Zone 3 

 
Baseline Scenario (With set default from the present-day configurational 
situation) 

In the baseline scenario, the percentage distribution of vehicle mileage is set to the 
national figure for the year 2016. That is; the average mileage (Swedish mil), 
regardless of where the cars have been driven (within the three-zones) during the 
year. 
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Prerequisites 44 212 Travels 20 km/pers,day 884 240 pkm/day 
Baseline 
scenario     Public transport    

    Car Bus Train 
Bike & 
Walk 

  Fuel diesel diesel el*   

             

  Consumption L/10km 0,70 4,0       

  Distribution 44% 22% 12% 0% 22% 

  Avg. occupancy no. of pers. 1,3 15 61 61   

  
Teknikförbättr. 

energianvändn.**           

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 272         

  
Total carbon dioxide 

emissions, kg/day 63 861         

Table 19: Baseline scenario showing data input for alternative proposal, combining 
Falun locality and national average mileage figures for trip length and city 

population with the assumed pre-set national modal split figures on the calculating 
tool, as well as the calculated resulting outcome 

 
 

The baseline scenario, as seen above, is the foremost part of performing the 
simulations with the calculating tool. It has been established as the situation 
employed in the fundamental scenario, to be used in the evaluation of every stage 
of the analyses. It has been assumed with a firm factual basis and, as far as possible, 
considered to be neither in excess nor insufficient. The data for the national figure in 
the year 2016 has been chosen, for the baselines in the comparison and measuring 
of all the subsequent calculations and against it. Thus, through the indication of the 
estimated numbers of travellers and average journey lengths. It will serve as the 
basis for comparing the results from the subsequent calculations. 

Using the statistics from the city of Falun's obtained data for the year 2016 combined 
with assumptions for the development, that is, 39,212 for the city’s population plus 
the assumed 5000 inhabitants as growth until the year 2036 which equals to 44,212 
travellers, i.e. (39,212+5000 =44,212). Also, the driving distance per person in Falun 
locality for the year 2016, that is, 739 miles per person and year (national average) 
as seen in table 2, measured in Swedish mile or 10 km have been used for the 
average journey lengths figure. Therefore, the number of kilometres travelled per 
day by each traveller have been estimated to be the Driving distance per person, 
i.e. 739 divided by 365 days for the average journey lengths, which results in 2 
Swedish miles (20 km) of travels per person per day. 

Further, another essential data input is set in the calculating tool by indicating the 
percentage distribution on the average means of transport (travel modes) for 
passenger cars as expressed below. While other travel modes were added 
accordingly based on the given set values in the calculating tool, i.e. buses 22%, 
trains 12% as well as pedestrians and bicycles 22%, plus figures based on both 
literature and estimations from field study respectively. 
 
 
Distribution on the average means of transport (travel modes) for passenger car: 
 

 
 
 

 

    Number of passenger cars in traffic 17227 
    Municipal Population                39212  

x 100 = 44% 
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Additionally, as given by the calculating tool and based on the year 2016 figures for 
the city of Falun inhabitants, the estimated average occupancy number of people 
have been set in the respective modes of transport, i.e. 1.3 for passenger cars, 15 
for buses and 61 for trains respectively. All these figures have been inserted as the 
input data for the model to calculate the transport energy use and net emissions 
(loss) of carbon dioxide in absolute numbers/terms. However, the passenger car's 
fuel (petrol or diesel) consumption, litres per Swedish mile or 10 km in Falun for the 
year 2016 was 0,57 as seen in Table 10. But since the calculating tool (software) 
have been shielded from changes, then the standard set values in it 0,70 for 
passenger cars and 4,0 for buses has been opted for respectively as a result of this 
setting, as write-protected (read-only). And as well, the reduction through the use of 
energy that produces lower net emissions of CO2 for passenger cars 10% and buses 
30%, that can be compared to 100% fossil fuels, have been left to stay as the same 
value on the calculation tool, i.e. pre-set figures as a result of the pre-recorded 
estimated national average for that year. 

 
Furthermore, the passenger-kilometre per day value derived, i.e. 884240 (pkm/day), 
therefore, have been automatically generated by the calculating tool, and altogether 
have contributed as well as the pre-existing values (like CO2 reduction, fuel etc.) to 
give the percentage changes in energy usage in figure as 272 MWh/day compared 
to the current situation figures of 784 240 (pkm/day), also total carbon dioxide 
emissions as 63861 kg/day in the model as regards to the number of trips and travel 
lengths. 

 
 

Scenario/Zone 1 
 

Scenario 1     
Change in 

travel -30% 618 968 pkm/day 

Zone 1   Car Bus Train 
Bike & 
Walk 

  Distribution 30% 17% 11% 0% 42% 

  Avg. occupancy no. of pers. 1 20 79 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 137       -50% 

  
Total carbon dioxide 

emissions, kg/day 32 831       -49% 

Table 20: Scenario/Zone 1 showing data input, statistics combination for zone 1 of 
the proposed alternative TOD/Smart Growth scenario. And modal split figures as 
estimated based on the planning for urban development, in view of the year 2036, 

with resulting calculated outcome in image bold text. 
 

For scenario 1-zone 1 designed alternative, with consideration on the baseline 
scenario and figures adaptation based on both literature and estimations from the 
field study. Where the assumptions considered has been “typically 20-40% less drive 
and two to four times more walk, cycle and public transit use between Central, 

Suburban, and rural located residents [47].” Then, figures have been approximated 
for data into the output mode based on average distribution accordingly, and in line 
with the general transport scenarios in the tool.  
 
These have been reflected with changes in the distribution of average occupancy for 
the number of people in respective modes of transport, which varied based on the 
indication of expected or assumed growth of 5000 inhabitants. That is, figures about 
the anticipated number of apartments to be built for each one of the proposed sites, 
and the number of inhabitants to be located in each zone. These numbers have been 
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indicated as one (1) person per passenger cars, twenty (20) per busses and seventy-
nine (79) per trains respectively, with the assumption that the alternative planning 
strategy for development has been applied as the ongoing urban structure of Falun 
locality concerning new housing areas and transport, combined with assumed growth 
of 5000 inhabitants by the year 2036. Whereby, it has been done according to the 
literature reviewed and regarding how the distribution of housing projects will affect 
modal split and travel lengths. 
 
Additionally, there has been an assumed data input (by the report’s author) indicated 
and adapted to the pre-set figures in the tool for vehicles technology improvement 
with effect on energy usage. That is, how much energy use in each vehicle type, 
which is 10% for passenger cars and 30% for busses respectively. They indicate the 
expected or estimated percentage of vehicles energy use to decrease through 
technology development, i.e. vehicles energy use reduction by the year 2036 that the 
scenario relates to with the number of inhabitants in zone 1 alternative scenario. All 
these figures have been inserted as the input data for the model to calculate the 
transport energy use and net emissions (loss) of carbon dioxide in absolute 
numbers/terms. 
 
Subsequently, the passenger-kilometre per day value derived, i.e. 618968 
(pkm/day), therefore, have been automatically generated by the calculating tool. All 
together have contributed with other values indicated (pre-existing like CO2 
reduction, fuel etc.) in the calculation tool, to give the percentage changes in energy 
usage as seen in the yellow result box for the effects and outcome (reduction) in 
figure as 137 MWh/day, i.e. -50% reduction, and total carbon dioxide emissions as 
32831 kg/day i.e. -49% reduction in the model based on the number of trips and 
travel lengths of zone 1 residents during this period. (All values are assumed and 
estimated to be standard as indicated on the calculating tool). 
 

 
Scenario/Zone 2 

 

Scenario 2     
Change in 

travel 0% 884 240 pkm/day 

Zone 2   Car Bus Train 
Bike & 
Walk 

  Distribution 44% 14% 9% 0% 33% 

  Avg. occupancy no. of pers. 1,5 15 61 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 195       -28% 

  
Total carbon dioxide 

emissions, kg/day 46 362       -27% 

Table 21: Scenario/Zone 2 showing data input, statistics combination for zone 2 of 
the proposed alternative TOD/Smart Growth scenario. And modal split figures as 
estimated based on the planning for urban development, in view of the year 2036, 

with resulting calculated outcome. 
 
 

For scenario 2 -zone 2 designed alternative, some data are identical to the 
calculation in zone 1 alternative, such as; vehicles technology improvement with 
effect on energy usage, and reduction through the use of energy that produces lower 
net emissions of CO2 for passenger cars and buses that can be compared to 100% 
fossil fuels. 
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Then, there has been a consideration concerning scenario 1-zone 1 and figures 
adaptation based on both literature and estimations from the field study. For these, 
figures have been approximated for data into the output mode based on the average 
distribution for zone 2 allocations of housing accordingly, and in line with the general 
transport scenarios in the tool. 
 
This situation has been reflected regarding the number of housing located in this 
area. With changes in the distribution of average occupancy for the number of people 
in respective modes of transport, which varied based on the indication of the 
expected number of residents assumed as part of the growth of 5000 inhabitants in 
Falun locality towards the year 2036. 
 
Also, this scenario has been found to correlate with some of the baseline scenario’s 
data, and figures which indicate no increase, i.e. 0% changes in average travel for 
the number of kilometres travelled per day by each traveller. Further, with difference 
on the number of residents and distribution of average means of transport/travel 
mode data for this zone, different outcome has been derived with estimated average 
distribution value for passenger cars to be 44%, buses 14%, and trains 9%, as well 
as pedestrians and bicycles 33% respectively. 
 
Subsequently, the passenger-kilometre per day value derived, i.e. 884240 
(pkm/day), therefore, have been automatically generated by the calculating tool. All 
together have contributed with other values indicated (pre-existing like CO2 
reduction, fuel etc.) in the calculation tool, to give the percentage changes in energy 
usage as seen in the yellow result box for the effects and outcome (reduction) in 
figure as 195 MWh/day, i.e. -28% reduction, and total carbon dioxide emissions as 
46362 kg/day i.e. -27% reduction in the model based on the number of trips and 
travel lengths of zone 2 residents during this period. (All values are assumed and 
estimated to be standard as indicated on the calculating tool). 
 
 

 
Scenario/Zone 3 

 

Scenario 3     
Change in 

travel 30% 1 149 512 pkm/day 

Zone 3   Car Bus Train 
Bike & 
Walk 

  Distribution 58% 11% 7% 0% 24% 

  Avg. occupancy no. of pers. 2 10 43 61   

  
Technology improvement 

Energy usage** 10% 30%       

  CO2- reduction, fuel*** 10% 30%       

  
Total energy usage, 

MWh/day 258       -5% 

  
Total carbon dioxide 

emissions, kg/day 60 720       -5% 

Table 22: Scenario/Zone 3 showing data input, statistics combination for zone 3 of 
the proposed alternative TOD/Smart Growth scenario. And modal split figures as 
estimated based on the planning for urban development, in view of the year 2036, 

with resulting calculated outcome. 
 

For Scenario 3 –zone 3 designed alternative, some data are identical to both zone 1 
and zone 2 alternatives, such as; vehicles technology improvement with effect on 
energy usage, and reduction through the use of energy that produces lower net 
emissions of CO2 for passenger cars and buses that can be compared to 100% fossil 
fuels. 
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Then, there has been a consideration regarding scenario 1-zone 1, and scenario 2-
zone 2 figures adaptation based on both literature and estimations from the field 
study. For these, figures have been approximated for data into the output mode 
based on the average distribution for zone 1 and 2 allocations of housing accordingly, 
and in line with the general transport scenarios in the tool. 
 
Also, the scenarios of the respective zones with the location of new housing, number 
of residents, and the cars owned have been adapted, and it makes a difference 
compared to other zones in Falun locality. The development of estimated average 
travel and cars usage for this zone has shown an impact on the choice of 
transportation for residents in the years ahead by the year 2036. It has been 
estimated to affect changes in travel whereby inhabitants travel more with cars, as 
adapted to literature and estimations from field study. This situation with the changes 
has reflected in the shares of transport mode with an increase of up to 30% in travel 
for the number of kilometres travelled per day by each traveller. This, however, has 
been based on the estimated effect of density, location, land use, planning, distance 
and availability of public transport in this zone. 
 
The effect on the distribution of average means of transport/travel mode results in 
overall changes, with estimated figures indicated in the calculating tool for the 
expected average distribution value for passenger cars to be 58%, 11% for buses, 
7% for trains, as well as 24% for pedestrians and bicycles respectively. 
 
Subsequently, the passenger-kilometre per day value derived, i.e. 1149512 
(pkm/day), therefore, have been automatically generated by the calculating tool. All 
together have contributed with other values indicated (pre-existing like CO2 
reduction, fuel etc.) in the calculation tool, to give the percentage changes in energy 
usage as seen in the yellow result box for the effects and outcome (reduction as 
compared to baseline scenario) in figure as 258 MWh/day, i.e. -5% reduction, and 
total carbon dioxide emissions as 60720 kg/day, i.e. -5% reduction in the model 
based on the number of trips and travel lengths of zone 3 residents during this period. 
(All values are assumed and estimated to be standard as indicated on the calculating 
tool). 
 

 
6.4 Results of the calculations 

6.4.1 Statistics generated for the overall result from the three-zone 
alternative model as given by the calculation tool. 
 

  Energy CO2 

  MWh/day Changes kg/day Changes 

Baseline scenario 272   63 861   

Scenario 1/Zone 1 137 -50% 32 831 -49% 

Scenario 2/Zone 2 195 -28% 46 362 -27% 
          

Scenario 3/Zone 3 258 -5% 60 720 -5% 

         

Ange med positivt tal hur stor minskning som är målet   

Target:  Energy 50% CO2 50% 

 
Table 23: Estimated emission of greenhouse gases and energy usage within 

the city of Falun's three-zone alternative model, by the year 2036 as calculated 
by the tool 
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The results above have been presented as the comparison between the scenarios 
of the designed alternative TOD/Smart Growth development in Falun locality’s three 
zones towards the future by the year 2036, from the simulation by the calculating 
tool for the thesis investigation. CO2 emissions are reported for each scenario in 
kg/day and energy usage in MWh/day, while changes/differences are in 
percentages. However, for the outcome of the CO2 emissions and energy usage, 
there are uncertainties from data; as there have been estimated assumptions for 
some figures and values during the calculation processes. Besides, there were 
standards-setting in the calculating tool that could not be adjusted accordingly. 
 

 

6.4.2 Graphical representation of the overall result from the three-zone 
alternative model as given by the calculation tool 
 
In the table below, the results of the calculation are interpreted in graphical form. 

 

 
 

Table 24: Estimated graphical representation of greenhouse gases emissions 
and energy usage within the city of Falun's three-zone alternative model, by the 

year 2016 as calculated by the tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



58 

7. Discussion 
In this chapter, views are discussed covering the results of the calculating tool, the 5 
D's of development - density, diversity, design, distance to transit and destination 
accessibility as well as the choice and appropriation of methods has been combined 
to form opinions on further expressions across to the other chapter; such as the 
comparison between the alternative planning proposal and the city's plan, as well as 
the relationship between these proposals. 

 
7.1 Results 
In the thesis, the comparison between the city’s plan and the designed alternative 
planning scenario connected to the literature has been investigated for most efficient 
planning strategy applicable to new housing developments; as regards localisation 
strategy when considering energy-efficiency from an urban structure and transport 
perspective for the city of Falun. The study included various calculations, and Figure 
17 shows the details with further explanation below. 
 

Figure 17: Comparison between the current situation, the city’s on-going plan 
for Falun and the alternative scenario proposal for Smart growth and TOD 

approach. 
 

As seen from the empirical findings above for the existing situation, the city's ongoing 
plan and the designed alternative urban development scenario has shown different 
results. This has been performed with assumptions that are plausible with self-
explanation in regards to the approach adopted for the implementation whereby 
theories, works of literature and the reasonably practicable statistics, have been put 
together as the underpinning factors for the assumptions to be closer to reality as 
much possible. Whereas, the current situation serves as a substructure with values 
and figures for making plausible calculation through the case study, i.e. evaluations 
for the city's ongoing plan and the alternative urban development strategy. 

 
Hence, in the process of calculating the emissions, the value/figure are inserted 
according to the reviewed literature and the national statistics, and that has been the 
guiding factor all through the calculations. This process has been done, also by not 
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neglecting the difficulties with assumptions (concerning technology improvement, 
travel behaviour and influence and importance of different configurational "D-
factors") and the lack of complete data. Therefore, various aspects of the resulting 
impact from the location are expressed based on how the calculations are delimited. 
The proceedings differ mainly in how emissions occurred from transport (mostly 
passenger's car) within the locale in both urban structure planning for the city of 
Falun that has been under investigation. 

 
From the given results of the calculations indicated above, it has provided values for 
comparison between the strategy of the on-going planning for Falun city and the 
designed alternative scenario, in line with the year 2036 target. The city’s ongoing 
plan has presented the results with higher pkm/day in Zone 1, higher total energy 
usage in Zone 1, 2, and 3, as well as higher total CO2 emissions in Zone 1, 2, and 
3 respectively as shown in the table above. Whereas, the designed alternative 
planning scenario has presented the results with lower pkm/day in Zone 1, lower 
total energy usage in Zone 1, 2, and 3, as well as lower total CO2 emissions in 
Zone 1, 2, and 3 respectively, mainly due to the densification and eco-
compactness properties of the scenario that makes it more energy-efficient as 
shown in the figure above. These results have also shown that, whenever there has 
been technology improvement in vehicles i.e. passenger cars and buses, then there 
has been reduction in the amount of energy use in each vehicle type for the trip/day 
or such year, with regards to the urban area, travel length or number of travellers 
that such scenario relates-to in the calculation. Also, there can be such effect in the 
total usage in combination with modal share and influence of configuration for the 
different scenarios. (Then, it is expected that the amount of CO2-emissions can be 
reduced by switching to other fuels). 

In both of the city’s ongoing plan and assumed alternative urban development 
scenario for Falun locality, the results from calculations of the alternative compared 
to the on-going planning development have shown that lower levels of CO2 
emissions and use of energy from transport can be managed and achieved through 
a planning strategy when allocation of housing for urban development has been 
approached from a smart growth and or TOD strategy (perspective). Notably, with 
consideration of urban forms such as density, diversity, design, distance to transit, 
and destination accessibility that determine energy-efficiency output from city 
inhabitants. 

Such an approach can serve as strengths for planning development through 
simplified 3-zone-model for differentiation between locations for urban development 
in Falun city. Although, there could be challenges (nothing recorded) which would be 
of weaknesses to the simplified 3-zone-model. Thus, considering all the combination 
of materials, measures and so on that has been possible to be able to apply, the 
strategy and project has been regarded to as close to reality as possible with using 
such a model, but as there is always room for improvement, so it would be suggested 
that there could be improvement in other cases. 

The comparison between the results of calculations for the two strategies for urban 
structure planning shows that the assumed alternative urban development scenario 
if considered would be better for the environment and inhabitants in Falun locality 
than that of the city's ongoing plan. As indicated, there is a noteworthy difference 
between the designed alternative scenario and ongoing-planning strategy for 
developments with future growth. 
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While this result reveals a moderate contribution to decreased car use, it is still a 
decrease, while several other scenarios including the present development trend in 
Falun city ongoing planning probably would lead to a significant increase instead. 
Also, it has shown that the Ewing & Cervero (2010) article TOD (or Distance to 
transit) is one of several factors that need to be combined to achieve such significant 
impact. 

 
Besides, if TOD is taken away, it will be more challenging to achieve this 
combination, which implies that TOD has a strategic relevance. Thus, the outcome 
on the influence of TOD in the designed alternative urban structure which has shown 
from the result presented by the calculating tool to be a better option, and more 
sustainable than the ongoing Falun city’s plan. However, it has been believed that 
other aspects/factors are of influences on individual and separate terms. But in all 
consideration as the outcome of the results has shown, the strategy will be most 
influential on energy usage, and emissions – when the location of new development, 
modal split, changed behaviour and or technology improvement are in synergy with 
the TOD/Smart Growth planning to produce a combined effect higher than the sum 
of their separate or individual impact. 
 
 
 

7.2 Choice and appropriation of methods 
Given the calculation is a vital part of the investigation and data is mostly required, 
data collection for accurate figures as are necessary for the model to calculate the 
energy use and carbon dioxide emission is one part of the work that gives 
uncertainties. It has been challenging to gather all the necessary data. So, choosing 
to use data from the year 2016; average data about the percentage distribution on 
the average means of transport (travel mode), average occupancy in the respective 
modes of transportation, and so on happens to be the best option. Thus, not all data 
has been available in the actual figure for the calculations; as such, it becomes 
crucial to be aware that not all findings in research are purely analytical. For example, 
the average travel lengths of inhabitants in each of the three zones and their modal 
split were based totally on assumptions, among others. 

 
Furthermore, with the attempt to collect all desirable data for the calculation been 
explored, and some data happens not to be available to be derived. Making use of 
assumed figures and the pre-recorded estimated data on the tool, further express 
the limitation on standard values for the CO2 emissions and use of energy from 
transport calculations for the empirical work. However, the estimate of the impact on 
the results from the lack of complete data/figures is not visible in absolute terms or 
figure; as such, the importance of data documentation becomes vital. 

 

Additionally, as interview conducted has been a massive impact in the entirety of the 
thesis work, it is prominent to mention that the questions during the interview process 
and author’s carry-through has had some effect upon the answers given by the 
interviewees, and there could be improvements to get better answers/results in 
similar situations in the future. 
 

 

 

  



61 

8. Conclusions 
This chapter according to the research problem and questions summarises the 
results of studies on Localization Strategy for the city of Falun, specifically through 
investigations of the underlying presumptions about transport issue in the on-going 
proposed planning, relating to more car travel, in turn, leads to increases in carbon 
dioxide (CO2) emissions and fuel use, that contributes to environmental pollution. 
From the various transport modes which has been examined through calculations, 
based on different shares of theses modes, few measures have been studied with 
the perception of related and better planning. The comparison from the investigations 
between the city’s plan and the alternative smart growth/TOD scenarios for urban 
development has provided the results in terms of the environmental impact of the 
cases. And the results were utilised to derive recommendations and conclusions for 
the reforms of the development proposal of the housing strategy in the city future 
projects. 

 

8.1 Research Question 

8.1.1 For the proposal of new large areas of housing development in 
the periphery of Falun. How suitable are the areas intended for this 
development from an energy-efficiency point of view? 
Although there are uncertainties in the results of the calculating tool, but according 
to the given outcomes, i.e. the city’s ongoing plan having higher pkm/day in Zone 1, 
higher total energy usage in Zone 1, 2, and 3, and higher total CO2 emissions in 
Zone 1, 2, and 3 respectively as shown in the table above. Whereas, the alternative 
planning strategy has presented the results with lower pkm/day in Zone 1, lower 
total energy usage in Zone 1, 2, and 3, as well as lower total CO2 emissions in 
Zone 1, 2, and 3 respectively as shown in the above table. Then, the suitability of the 
proposed new large areas intended for the ongoing development in the periphery of 
Falun locality is not in line with a favourable rating from an energy-efficiency and fuel 
usage point of view. So, therefore, this would not be good or sustainable for the 
future of Falun city as regards environmental pollution as well as the inhabitant’s 
maintenance of good health. 

 

8.1.2 Can the amount of car travel be reduced by planning for a 
different location strategy for future residential development in Falun? 
There is an indication that there is considerable potential for reducing car travel by 
smart growth planning in the city of Falun. However, following the estimation and the 
results obtained from the empirical studies, the indications are that for the number of 
passenger car travel to be reduced, it could be made possible with better planning 
through location strategy. Therefore, it is a strong claim that the implementation of a 
different location strategy for future residential development in Falun locality would 
result in positive changes, provided that it would be yielded as a paramount concern 
and get recognised. Additionally, environmental pollutions could be at least reduced, 
provided the approach adopted for the development location strategy will be from 
the perspective of efficient sustainability on a large or sufficient scale. 
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8.1.3 Can this analysis be made roughly using simple tools that are 
easy to use for urban planners or architects (not only for advanced 
GIS-engineers and researchers) 
For the rough analysis, the results from the “Model for calculating energy use and 

carbon dioxide emissions in different scenarios’’ has shown that considering all the 
factors and irregularities, the CO2 emissions and energy usage in the various 
scenarios can be investigated with such tool. Although the calculating tool is still 
under construction and can be improved in the future, such analysis can be roughly 
done by architects and urban planners using this type of tool. However, competence 
development could be necessary for urban planners and architects to learn the 
basics on how to make use of the calculating tool appropriately and effectively. 
Additionally, when planning new construction and the calculating tool will be used for 
analysis, it would be appropriate to specify the number of travellers (inhabitants) and 
average journey length so that the comparison would be based on travel patterns 
that the travellers had before the new planned area would be established or 
developed. Meanwhile, this would be realised eventually when the calculating tool 
has been put into use for optimal results. 

 
In overall conclusion, the study has shown that making assumptions about estimated 
impact from configurational properties of urban structure takes both theoretically 
informed judgment (by use of previous research and studies) and a practical sense 
of daring to make the assumptions rational and not stay entirely true to forecasting 
by usage of measured values of today or historical development trends. Dealing with 
the future takes a talent to project future images or scenarios that are plausible, as 
argued by Donald Schöns (1991), leading to the usage of design knowledge in the 
investigation, and also backcasting method as the strategic planning process. 

 
According to the city office expert's response from the interviews conducted, it has 
been noted that the politician's views and decisions are essential on the 
developments and transformation in the city. While, this work has revealed that 
increases in car travels propel negative impact on the energy use for transport and 
environmental pollution, and it has therefore been noted that policy can be an 
obstacle in dealing with the development strategy positively. However, reduction in 
the use of passenger cars, increase in use of public transport and measures like 
bicycle sharing programs can affect the environmental pollution positively, as well as 
contribute to a better and healthy lifestyle for the inhabitant. 

 
Besides, smart growth strategy as regards the definition that “smart growth supports 
the intensification of urban development and attempts to limit growth beyond the 
urban edge [37]” is worth the consideration for such development as in the case of 
the Falun locality urban structure. This could be significantly beneficial as a measure 
that contributes to the reduction of energy usage and lowers net emissions of CO2 
in transportation, which means a strategy that contributes towards a fossil-free 
environment for Falun city. 

Therefore, it can be concluded as seen from the designed alternative urban structure 
development together with the provided results from the calculating tool, that to 
create and maintain a sustainable city, the use of public transportation and cycling 
are factors to be considered for planning new construction that can contribute to 
solving the effects of environmental pollution and increases healthy lifestyle among 
inhabitants. Those factors are elements of the eco-friendly and or smart city, which 
is what’s believed or consider to be future of development and can contribute to the 
better quality of life and the environment, as well as provide adequate solutions to 
mobility issues challenging such development. 
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For closure, the key to sustainable development in the localisation strategy is not the 
spreading of the buildings around in the peripherals, but rather densified, eco-
compact development with smart growth and or transit-oriented approach; such as 
active mobility infrastructure, as well as efficient public and communal transportation 
among others. 
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9. Reflection 
 

In this chapter, the inclusive views are discussed from a direct bearing on the entire 
thesis work and what the interviewees have said about the issue of energy, urban 
structure and transport, among others, concerning the development of the planning 
proposal in Falun locality. In general, it contains reflections from an author’s point of 
view. 

From the analysis of the thesis, it has been understood, from relating the findings to 
the opinions of the experts at the city office with whom interviews had been 
conducted; that “the ‘development map’, about when developing the town (Falun 

locality) should be in certain (specific) corridors to connect with other cities 

(Borlänge in this case). It might, therefore, be challenging to put into effect and 
explore the opportunities that smart growth and or TOD planning strategy could 
provide is this case. That is, difficult to combine TOD and smart growth in full terms 
with the corridor direction approach, as an idea, from Falun city, that the experts refer 
to in the on-going planning. 

Also, it can be argued that the experts are aware of the mentioned challenges above, 
based on their point of view that’ it’s effortless for the representative authority to say 

that and to approve that on a larger scale, but when it get down to basics it's more 

challenging to apply this rarely.’  Thus, it becomes a significant obstacle to show and 
grasp the development strategy beyond what it is, because the plan had been divided 
into three different "layers" of information that makes it difficult to understand and 
function in favour of TOD and smart growth planning strategy. 

This is because they have ‘this comprehensive plan built up by three (3) points: 

(i) Development strategy 

(ii) Land Use presentation 

(iii) List of things to take into consideration when planning.’ 

 

Besides, the city of Falun and Borlänge have collaboration for the comprehensive 
development plan, and this together with fundamental consideration that the’ 

problem is that there are not so many other places’ and the idea that there is ‘a robust 

axis of public transport between Falun and Borlänge.’ So, ‘it has to do with how to 

use this public transport corridor. But this is a bit to the side of this corridor, so one 

reconsideration could perhaps be to instead of building close to the shore we build 

closer to the motorway for instance.’ as stated by one of the experts. This is quite 
relatively a to point ponder over and challenge, as it makes the situation more 
complicated, because if it has been the case that transport energy use and CO2 
emission are included in the comprehensive plan development factors [List of things 

to take into consideration when planning], then it could provide a basis to reduce 
the greenhouse emissions from transportation and to be more efficient. 

However, instead ‘there is no such strategy or this program, it does not have any 

clear or detail solution. But the idea is to try to make bicycling and public 

transportation more competitive, make it easy to use electric vehicles. For example, 

in the comprehensive plan, it is written that it is important to give a space for cycling, 

walking and public transportation. And that means that the areas for the cars have 
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to be limited, that’s what has been written in the comprehensive plan.’  While this 
measure is understandable and commendable, it has not been implemented 
(enough), or maybe the implementation could be reflected better in future 
development considering that ‘there is an old railway station that is not used today, 

but there is discussion between the regional train company (TIB) and the federal 

railway administration to open it again.’ It is this care, currently just an example of 
what might be. 

Meanwhile, as regards to the built environment and how increase or decrease of 
trips affect CO2 and energy use from transportation, it is known to be related to the 
number of inhabitants, urban planning, but also level of economic status, 
preferences, normative and political influences, etc. not the least, the 5 D:s which 
majorly can have unparallel impact on urban form that can determine energy-
efficiency of any particular settlement, based on reviewed literature.  

 
Although, the inhabitant would be broadly influenced by factors such as planning and 
location strategy as it is the case in the Falun city's ongoing plan where ‘many will 

use their owned passenger cars, but the idea is to make - for example, the bus to be 

competitive compared to the cars as much as possible.’ as perceived by the experts. 
However, based on the results from the calculating tool as seen in the earlier part of 
the report, increasing the total travel amount of the travellers (inhabitants), and the 
choice of modal split (higher usage of cars) also increases the absolute energy use 
and carbon dioxide emissions. Whereby, these are a negative effect concerning the 
city development’s strategy through the building development of new housing on the 
peripherals. 

 
Thus, as an opinion thinking forward, the forecasted growth of Falun city should 
evolve along with the strategy, planning, implementation and infrastructure for a 
transport system that enables improvement in (energy) efficiency, capacity, 
sustainability and safety in Falun locality’s public transportation towards the 
future. Also, this factors should be integrated into city’s comprehensive plans, given 
the fact, that it must be widely accepted that “intermobility is essential to cities future 
planning, where best qualities of different transportation modes are combined 
citywide [14]” for the optimal results in achieving energy-efficiency and sustainability 
in the city locality. 
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10. Recommendations 
There is no more exceptional, more efficient transportation than eco-friendly 
transportation such as bicycle, comfortable and attractive public bus and train 
system. Switching from cars to bicycles and public transportation will reduce a 
significant amount of kilogram of carbon emissions for every kilometre of the trip 
taken. Besides, with the knowledge that cycling produces no air pollution, and helps 
to improve the rider's fitness, help to reduce stress and boost both mental and 
physical health conditions. Thus, city representatives and decision-makers need to 
take more risk by authorising the ideas and plannings’ for a better beneficial strategy, 
also to invest in progressive infrastructures that support efficient mobility and quality 
design of city development projects, where it offers increases in the possibility to 
promote better public health, economic development as well as for cities to be 
smarter, efficient, interconnected and environmentally sustainable. 

From the outcome of the result the thesis has provided; therefore, recommendations 
based on smart growth and or with TOD for urban development regarding the city’s 
ongoing plan for Falun are the following as listed below: 

ü In order to achieve widespread benefits that scientific knowledge could provide 
for a project like the on-going planning proposal in the city of Falun, it is 
recommended that decision-makers, architects and urban planners responsible 
for the urban development project should establish a connection and or 
collaborate with academia and researchers. This with the objective of possibility 
and benefit of scientific researches in line with the case study of the housing 
developments in Falun locality; a localisation strategy related to energy-efficiency 
from an urban structure and transport perspective for city expansion, growth and 
development. 

 
ü In order to achieve environmental pollution resilience from an urban structure and 

transport perspective, it is recommended that city representatives and decision-
makers together with architects and urban planners should engage in a 
collaborative work that includes various expert within sustainability, environment, 
health, energy and mobility among others at the early stage of the planning 
process. 

 
ü In order to achieve energy-efficiency and minimal CO2 emissions from a 

localisation strategy, it is recommended that decision-makers and planners 
among others should make use of urban and transport planning along with 
mobility policies to shift travel for inhabitants toward cleaner and affordable 
modes by incorporating higher levels of physical activity such as walking, 
bicycling and use of public transit in future planning and development. 
 

ü In order to make using the calculating tool easier for urban planners or architects 
(and not only for advanced GIS-engineers and researchers), it is recommended 
that it should be updated, with provision for space in the tool that allows for the 
differentiation of population in different zones. Also, for the input of varying trip 
lengths and modal split for such zones. From an individual perspective as a user, 
it seems that this would make the tool to be more attractive and provide options 
to approach similar or several of projects by using the calculating tool. 
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11. Future Work/Further Study/Avenues for future
    research 

 
Based on the scope of the project, the investigation, the derived findings, the results 
and the reports up to this point, it has been visible/realised that there are still many 
emerging issues that could be explored in the future. Therefore, the following 
questions below are suggested for related future works: 

 
ü Framework for environmental pollution as part of comprehensive planning. 

 
ü Consequences of transport usage, concerning modal split for city planning and 

development. 
 

ü Land use and Smart growth prospective issues in medium-size and developing 
cities. 
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Appendices 
 

THE INTERVIEWS WITH THE FALUN CITY PERSONNEL (EXPERTS) 
 

Appendix A 
 

Interview with the Environmental Investigator/Analyst (Miljöutredare) 
 

On the set day 1 for the interview, it began with the environmental investigator, an 
energy efficiency expert working for the city in the environmental section on energy 
efficiency. Much so, to the fact that it was a work regarding the housing development 
and relationship with transport, other subject areas were also discussed, although 
little, but in view of systematic approach with regards to the theme of the research. 
There were highlights on what and where to start from and how to proceed in the 
process of the interview. 

 
Aforehand, it was stated that the importance of being specific with the questions to 
be asked and discussed as the level of English knowledge to be working with was 
just minimal. Also, for the sake of being able to be clear about the questions, as well 
as to be able to understand what answers will be required, so it was, therefore, 
necessary to work together at the same level or at least nearest level as much as 
possible.  

 
It can be stated that the person contacted was a very vast experienced expert 
working for the city in the environmental section on energy efficiency, 
unapologetically welcoming and very approachable which boded well for the 
confidence required in doing an excellent and thorough job during the interview 
process as seen below. 

 
“I don’t know if you have the idea of the locations to be built for the housing 
project?’’ 
“Your question was about planned areas; I don’t know… have you been checking 

the planning documents.’’ 
  

“Yes, at the least.’’. 
“We have a general (Comprehensive) plan for the development, the effort made to 

find it and put it on projection for further discussion.’’  
[Interview 1, 2018-05-31, Falun] 

“Asked for clarification if my thesis is about energy efficiency connected to planning 

of the housing development.’’  
 

“Yes, but from the viewpoint of transportation and sustainable efforts.’’ 
“The comprehensive plan is quite new, just one year ago that it was decided and, in 

that plan, the priority one for new housing is to make the city denser. The idea is that 

if you make it denser, you can’t give as much space to cars. It must limit the spaces 

for car use; for parking and so on.’’  
[Interview 1, 2018-05-31, Falun] 

 
“Secondly, new housing development projects must be directed towards Borlänge 

(because the comprehensive plan is together with Borlänge city). The idea is to 

develop together with Borlänge because one reason is to be able to be attractive for 

companies to move here. For this to happen, the city must be a big city and talking 

about Falun-Borlänge as one city. They are quite close to each other, and if you 

compare the travel times to Stockholm (within Stockholms), then the travel time to 
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borlänge is much less. Therefore, we are trying to work together with Borlänge. It is 

also the idea about transportation communication, we make Falun denser first, and 

then we look for development areas in between Falun and Borlänge.’’  
 

“Because now, we have good transportation - bus communication, i.e. 5 to 10 

minutes, while peak period is five in daytime and others mostly 10 minutes in the 

daytime. There is a priority line for development, directing all projects to directions 

towards outskirt of Falun i.e. borlänge.’’ 

[Interview 1, 2018-05-31, Falun] 
 

“Also, there is an idea that areas like Svärdsjö, Grycksbo and so on (they are what 

to be called villages) some are quite big like Grycksbo with more than 1000 

inhabitant. They are the existing areas to be developed. (They need more 

development). 

“Falun is about 50-60 thousand inhabitants, with approx. thirty thousand inhabitants 

in the centre and other in those other areas of Falun.’’ 

“The comprehensive plan says, we are not going to encourage building houses in 

the certain system by building houses there, there and there (referring to different 

areas within the city) but to be building houses that make the existing settlements 

(development denser).’’ 

“There is some transportation strategy, with focus on a more dense area and having 

a chance of building good bus transportation in such places is better especially if the 

bus does not have to stop at every here and there and goes very fast.’’ 
[Interview 1, 2018-05-31, Falun] 

 
“What about the people living in such areas like the outskirt (periphery) of 
Falun that will prefer to use their private cars and will be working in either 
Falun centrum or Borlänge, and other places outside of Falun.’’ 
“Well many will use their owned cars, but the idea is to make - for example, the bus 

to be competitive compared to the cars as much as possible.’’ 
 

“In the form of expenses, you mean cost?’’ 
“I think the most important thing is time; sometimes, in the discussions, there are 

suggestions from some people that urge very much for bus communication to be 

free. But I think some studies show that “a lot of time for the bus trips is more 
important to obstacles than the fee’’, so if to make the buses more competitive 

they have to be made faster, i.e. use lesser time. The traditional bus line goes and 

stops at a lot of bus-stop leading to them spending more time on the journey. The 

strategy now is to make more buses goes from there to there (referring to locations 

on the map), and maybe one or two (bus) stops because there are more people living 

in such places and the idea is to make the bus attractive to them. And there is also 

always the discussion that there are one or two or three people that complain, that 

when the buses are just passing within 100m away from them why can’t it stop for 

them.’’  
[Interview 1, 2018-05-31, Falun] 

 
“So, what will happen to those people that live in between such places?’’ 
“Well, they might have to take their cars, or they might have to take the bicycle.’’ 

 
“OK!’’ 
“So, they can cycle from there to the next available bus stops?’’ 
“Maybe they can; maybe it’s too far, maybe they will take… maybe it’s about 8 

kilometres.’’  
[Interview 1, 2018-05-31, Falun] 
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“General discussion about bicycle lane between Borlänge and Falun between both 
of us.’’ 

 
“Are these bicycle options being considered for this (planning) housing 
development also?’’ 
“Our development in Falun is just close to Falun; for example, if you take the bus to 

Borlänge, it will make last stop here today (pointed location on the map). This is an 

area which might be developed for “Hälsinge’’ that’s good, it’s close to the bus 

station, and it is also an advantage that it is where we have skiing area. It is down 

the hill.’’ 

“Developers says they think they will find people who like to have downhill activities; 

however, there would be noise from the snow producing in the night. I think this area 

is in one way a good option for transportation because you could get the bus, you 

have bicycle lanes, and you have schools near (Nedre-Gruvriset).’’ 

“So, I think the principle in the comprehensive plan is good because it’s taking the 

consideration that it should be possible to build bicycle lanes or bus lanes (public 

transportation). Then, someone who owns the land somewhere else might say I 

would like to build a lot of houses on the land.’’ 
[Interview 1, 2018-05-31, Falun] 

 
“Is it possible to have private housing not included in the planning on the 
land?’’ 
“Yes, but you must have what is called…’’ 

“If you want to develop a housing project over here or somewhere else, you need to 

have the area planned for development and those plans we can make them here, 

our consultants can make it, but it has to be approved by the city.’’  
 

“Okay.’’ 
“We might think that it is not according to the comprehensive plan, but from the 

politicians’ point of view, they might think someone wants to build a housing project. 

Then Hallelujah!!!’’ 

“There are a lot of areas which are considered (the purple ones & those with ‘F’), I 

think I should let you again that I am not a planner but Energy-efficient strategist.’’  

“I think I was wrong earlier when I told you so so and so because in the city centrum 

there is a work going on.’’ 

“…and these ‘F’ areas (pointed location on the map), there are such specialised 

plans for those areas, some of them have ongoing planning work. I think they are 

almost ready now and some of them in other areas are still undecided. But I think it’s 

also if the areas are good or bad, it is somehow complex because in some aspect 

its good if for example take these areas here (pointing to a location on the map) it’s 

good for the communication aspect, but it’s on the North-side of the hill. That means 

Ok, it is good for the downhill skiing but it’s not good for passive solar design.’’ 
[Interview 1, 2018-05-31, Falun] 

 
“But are there other considerations of or for the energy use if they will be 
building here? (referring to the indicated areas) Because I think the problem is 
like; if they have district heating, they can combine with other sources if they 
will not be using solar design.’’ 
“I think there are district heating, but that’s not… the city does not have the authority 

to decide that anyone has to build by using district heating. The only thing is that if 

the city owns the land, it’s possible to say Ok we would sell the land to you if you use 

district heating or so.’’ 
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“OK, with conditions. They put conditions into the selling. (Conditional 
agreement for the development of the land).’’ 
“But I think there are district heating, I think mostly, if there are district heating in the 

neighbourhood quite often, they arrange it like that.’’  
[Interview 1, 2018-05-31, Falun] 

 
“Concerning energy-efficiency, in the comprehensive plan, has the city make 
any or some estimation/forecast of personal cars. How many inhabitants will 
be using private cars from all the locations of the proposed housing 
development?’’ 
“No, we don’t have the time or the tools I think.’’ 

 
“The tools, what do you mean I don’t get that? 
“Well, maybe there are tools. There is making of estimation about how much traffic 

(the traffic flow) to know if the roads will be enough. But I think there is still much 

more focus on that if there should be enough car transportation, transportation for 

cars is more important than bicycle transportation. But I think there is anyhow some 

kind of shift that there is more and more focus on the possibilities for the bicycles.’’  
[Interview 1, 2018-05-31, Falun] 

 
“But if they are going to build with sustainability in consideration, to make it 
smart planning and design. I think because it is about building for the future, 
it is comprehensive. There should be a consideration for the bicycle options 
as well as even walking and probably hotspots that inhabitants are going to be 
making use of with all the development.’’ 
“I think… well, my impression (you can use that) is that if you are building something 

in the centre (pointing to the city centre on the plan), you will be considering to find 

a good bicycle path into the centre. But I am not the planner; it is my impression.’’ 
“When you mention the tool; there is a tool I intend to use to calculate this 
study work, which is called ‘’ Model for calculating energy use and carbon 
dioxide emissions in different scenarios’’, and it is not so complicated simple, 
it is like in simulation in an excel form.’’ 
“I think Tony Svensson has shown us the excel (design) document, and I think we 

have not explored it (have a look at it).’’  
[Interview 1, 2018-05-31, Falun] 

 
“Maybe it can work for the city to get the idea of energy use and carbon dioxide 
emissions in different scenarios. How it can function if they estimate the 
number of inhabitants that will be living in all these areas, possibly it can help 
to give an outcome which can be used to plan towards the energy and 
emissions of the housing development and transportation in the city.’’ 
“We were checking it up a little bit, and if I put it this way that today there is extreme 

pressure to find locations for housing development, and with this pressure, we have 

been trying to find locations for making it denser, and with the idea that it should be 

a more densely city been prioritised. And in here (pointing to a location from the 

plan), we have really, minimal new areas. Well, it’s not (a big) new areas because it 

is an existing area that is filling up its empty spaces/places. For example, we are 

discussing a new area; this so-and-so area and another down somewhere, maybe 

also this area (pointing to locations on the map) we are discussing to make it more 

detailed, there are pre-studies on how to make it more ecological or sustainable. 

How we could make the development of these areas more sustainable, and then it’s 

when those tools are to be used more. But at the moment we have not used (any) it. 

What we do is that we look, OK how should bicycles be connected to the city, buts, 

is it possible to make connections for the buses. Because here, there are bus lines 
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(with indication on the plan) this way into the centrum. We have bus lines, some lines 

through the areas, but those are more directly into the centrum. I think some of those 

starting here (a located place from the plan) will continue through the way to 

Borlänge, and others which might start somewhere up out there (a location on the 

plan) also goes all the way to borlänge. And that was a new strategy some years ago 

to make it more competitive for those people going to Borlänge because then you 

won’t have a bus every five or 10minutes. Ok, but you maybe have it every 20 

minutes. (Something like it/that).’’  
[Interview 1, 2018-05-31, Falun] 

 
“Apart from the development of buildings, because its towards the future, what 
about the thought of wanting companies to come here, to improve the city 
economic and social development. Are the effects of transportation 
considered, if locations for companies or businesses are made where they can 
build, where they can have industries, building structures? The companies will 
have input into the city, but are the effects that this will bring to the city been 
considered in the view of energy efficiency, climate change, transportation, 
and so on?’’ 

 
“Again, is the effect of transportation been considered when there will be a 
location for new companies after the housing development would have been 
completed? Maybe some companies want to have areas to be developed in 
Falun, what about their contribution to the city, as there will be more energy 
use, more air pollution, more climate effect. As the negative impacts on the 
environment been considered with the planning of the housing development 
or just the housing projects and decisions about future companies will be 
decided in the future? 

 
“How will the inhabitant in the outskirt (periphery) housing development be 
integrated into a hotspot in the city centre or how are they going to deal with 
the social infrastructure aspect of living?’’ 
“There, in some areas, it will be OK to have pre-schools, schools (if bigger area) or 

enlarge pre-schools and there is also a consideration that we should reserve some 

places for shopping (its included in the development plan) depending on how big the 

development is, but the need for social activities are considered. Or other ways that, 

we might decide to create a space for local corner shops.’’  

“But then, it has to be realistic and profitable. (I especially could think and believe in 

this idea) but people shop in such a way that they would have to go to bigger stores 

for cheap commodities and varieties of goods.’’. 
[Interview 1, 2018-05-31, Falun] 

 
“Do you have any (Energy or emissions) data or statistics connected to the 
planning that could help me with the research.’’ 
“I have not been working on data connected directly to the development plan; the 

data I have been working with is the data for the whole city. The data I am with is not 

available on a smaller scale. But, well I think that in Falun about 40% of greenhouse 

emissions are from transportation because the emissions from other activities are 

quite low. We have no big industries with the generation of a lot of greenhouse gas 

emissions.’’  
 

“But 40% of transport greenhouse emission is quite a lot.’’ 
“It’s a lot, yes, but normally I think it is about 30%.’’  
 
“So, what is being considered, what has been put in place to reduce 
greenhouse emissions?’’ 
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“That is a good question.’’ 
 

“Yes, it is excellent, and the answer to it will go a long way in this study work.’’ 
“What are the measures or solutions they are looking to, to reduce the 
greenhouse emissions from transportation?’’ 
“There is not this strategy or this program; it does not have any clear or detail 

solution. But the idea is to try to make bicycling and public transportation more 

competitive, make it easy to use electric vehicles. For example, in the 

comprehensive plan, it is written that it is important to give a space for cycling, 

walking and public transportation. And that means that the spaces for the cars have 

to be limited, that’s what has been written in the comprehensive plan. But (in reality) 

when the businessperson in the city says ‘Oooo we have a problem; people don’t 

come shopping, in our-shops’ they must have better car communication. If you make 

it a little bit ironic, the idea is that Ok everybody should park cars outside the shops 

to come or go and buy in the shops.’’ 
[Interview 1, 2018-05-31, Falun] 

 
“Really? That is somehow.’’ 
“That’s what many businesspeople say to politicians. We want our customers to be 

able to come closer in their cars; they should go near parking places. (Maybe my 

interpretation is not quite correct but, it is the idea of the argument).’’  
 

“It is understandable; it’s part of the political factors.’’ 
“And then the politicians are, well we could say they don’t always stick to the 

comprehensive plan. They often are persuaded and as such want to find a little bit 

solution for such situations (From my point of view, I think a sustainable society. You 

don’t just go and buy, use and throw away).’’  
 

“Of course, I agree to that.’’ 
“You have to find ways for recycling, and not defining your wellbeing by your owning. 

Use your resources to go out, have something to drink (coffees or beer) and meet 

with a couple of friends instead. Which we are not using resources in that way and 

line of consumption. And then, it is more important to have coffee places, restaurants 

because then also if you go into the city, go into the shop; you buy your things go out 

to the car and go home.’’   
 

“Yes, that’s right, really not the best. People need to be inclusive and 
participate in city activities. To be part of the city and keep the city alive.’’ 
“And also, the big problem for businesses is the internet (shopping). That’s a big 

problem nowadays.’’  
 

“You mean people don’t go out; they just shop on the internet and get it 
delivered to them at home.’’ 
“And then if you are going to attract people to come and shop, the idea is not to park 

your car outside the shop. The idea is that they should go into town, have a nice 

time, feeling good. I think there are research telling that if there are trees or outside 

cafeterias. Then there are expectations for higher prices from the shops.’’ 
[Interview 1, 2018-05-31, Falun] 

 
“But again, the greenhouse emission that is 40% I want to know why it is so 
and why it’s just left like that for transportation because it should be reduced 
to at least 30 to 25%.’’ 
“I will check out the figures to be sure I give you the right one. Let’s see; according 

to this (checking figures from the computer), it should be 62%, but I think that’s 

because the transportation emission per person is especially high. The thing is that 
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we have minimal other emissions, for example, ok we have not so many big 

industries. We have paper mill using wood for others and then…’’  
 

“What is the percentage of the people in total that are using private cars?’’ 
“You mean Co2 emission per person. In general, emissions in the geographical area 

of Falun is about 2 tonnes per person a year, and that is quite low. But if instead of 

considering what kind of emissions and our consumptions, then I can’t have this 

figure specific for Falun, but I don’t think it’s different for the average total in Sweden 

and we have 8 to 9 tonnes per person per year.’’ 

“Transportation emission is 1.7 tonnes per person, and in total 2.8 tonnes per person 

per year.’’  
 

“Thank you very much; thank you for your time.’’ 
“You are welcome and good luck.’’  
[Interview 1, 2018-05-31, Falun] 
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Appendix B 
 

Interview with the Architect at Environmental and social housing 
management, Sustainability, and planning department. 

(Miljö- och samhällsbyggnadsförvaltningen, Hållbarhet och planering) 
 

“The overall comprehensive plan for the town (planning) for a couple of years 

sometime now is ready for approval but has not been approved yet by the town 

council. But the Board of Planning Committee has been following and guiding us 

through it; we have had 12 workshops (work-meetings) about this, so they are well 

prepared for the approval. There are many issues in Falun that are connected with 

traffic and traffic jamming, and sometimes the politicians (our problems in my point 

of view) hesitate to take measures. Because middle-class people with cars are 

powerful voters, so they are essential but, basically, together with Borlänge, we have 

comprehensive planning for both of the municipalities.’’ 

 

“This comprehensive plan that we have together, have set the direction for many 

issues, for instance that – both municipalities should be prepared to build 250 

apartments every year. They should have planning capacity, I mean if something is 

built, it’s up to the market, but the municipalities should have the plans in place for 

at least 250 apartments each, and this housing projects should be located close to 

public transport, to support public transport and take advantage of an existing public 

transport system. That’s the basic statement that both city councils have approved, 

and it also says somewhere that if there is a competition about space; bicycles, 

pedestrians and public transport should be prioritised above private cars.’’ 
 

“And it’s effortless for the representative authority to say that and to approve that on 

a larger scale, but when you get down to basics its more difficult to rarely apply this. 

We have this comprehensive plan built up by three (3) points: 

(i) Development strategy 

(ii) Land Use presentation 

(iii) List of things to take into consideration when planning.’’ 

[Interview 2, 2018-06-19, Falun] 
 

“If we look at the development strategy, Falun has a vision that says ‘’Larger Falun 

(Ett Stort Falun)’’. Every town and municipalities in Sweden have something like this; 

everybody wants to grow. So, we have tried to describe in what way can the 

comprehensive planning achieve a bigger Falun, but the most exciting thing here is 

Planning Direction. Here we talk about…’’ 
 

“The first paragraph here (pointing to the plan) is about both Falun and borlänge; it’s 

a quote from the comprehensive plan for both cities. That we should build more within 

the towns, we should have a variety of types of housing and when we have to step 

or build outside the town and build new areas, it should be in the direction towards 

borlänge. And borlänge have a similar statement; when they build outside the town, 

it should be towards Falun.’’  
[Interview 2, 2018-06-19, Falun] 

 
“So, basically, both municipalities are working together.’’ 
“Yes. Some people say, oh in 8 or 10 years the towns will meet, but I don’t believe 

that it’s too far in between.’’  

“This means that if we build 250 apartments (big house apartments or villas or semi-

detached houses or detached houses /multi-dwelling houses and small houses.), it 

would be 5000 new housing/homes in 20 years, so we have to find the land for these. 
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This is one of the main issues, and this should be built on land that today is 

unoccupied but not on lands that are parks and recreational areas. But it is a positive 

thing to develop extensively used areas with industries or something like that and 

convert them into housing.’’  
 

“There is something we call ‘a development map’, and it talks about that when we 

develop the town, it should be in certain corridors to connect with other cities 

(borlänge in this case). The direction towards Borlänge is pointed out as the 
next big development areas in say 20 years from now. But first, we can find all 

those spots within the town where we can fill-in.’’ 

See - Falun vaxer on the website.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“If this is the case, that means the strategy for the location is entirely not bad, 
but since they make a priority for cycling, pedestrians, and public 
transportation. So, what other measures are being considered, because now 
if building towards these (it seems the sustainability issue from the planning 
is a little bit ok) what measure is to be used to tackle the transportation that is 
the main problem?’’ 
“If we go to the land use map. We can look at this first; we have a summary map that 

summarises the amount of housing we can provide over these 20 years and the town 

has been divided into five sectors; South, West, North, East, and Central. And when 

we have been looking very closely into where we can find the fillings for new housing. 

We have found that we can build (pointing to locations on the plan) 700 apartments 

in this sector, 300 in this, 500 in the town centre, 1700 in the East sector and over 

2000 in the South sector and most of these will be this new housing area. And it's 

towards borlänge direction.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“Further look at the land use map by both of us.’’ 

 
“We have a cycling development program that’s been approved by the town council; 

they provide us with an amount of money (it could be more) each year to build the 

missing connections in the bicycle system.’’  
 

“Is this bicycle development program part of the comprehensive plan?’’ 
“Yes, it is part of it.’’  

 
“So, none of the bicycle paths in the town leads to the outside of the town or 
city?’’ 
“No, but there is a bicycle track connecting with borlänge. Though not so good, not 

paved, it is gravel, and it is rather much longer than the motorway. Although there is 

another separate bicycle lane along the road down to borlänge, but it is also much 

longer than the motorway, but it is paved.’’  
[Interview 2, 2018-06-19, Falun] 

 

“This is not good; it is one of the things that need to be done to make provision 
for bicycle track that is shorter and can connect both cities and enables people 
to cycle between the municipalities.’’ 
“We have been looking at these on some occasions because there are some old 

main roads parallel to the motorway that could be connected into a bicycle network 

to Borlänge, but it will still be longer than the motorways but shorter than the existing 

bicycle ways. The network has such topography that is not good for cycling, with too 

many ups and downs, and it’s better to follow the lakeshore in that perspective. But 

it makes a longer bicycle road all the same.’’ 
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[Interview 2, 2018-06-19, Falun] 
 

“We have some development project in an old industrial estate (a conversion) to be 

developed into a housing area, in say at least ten years from now but within 20 years 

(In that perspective) It could be as much as 400 apartments, and there is an old 

railway station that is not used today, but there is discussion between the regional 

train company (TIB) and the federal railway administration to open it again.’’  
 

“So, the railway will be functioning, but the industry will be converted into an 
housing.’’ 
“Yes. As I see it, it is a very-hot-spot there. Because there are quite a lot of people 

who live in this part of the town that commute to Gavle and also to Borlänge on a 

daily basis. If they could go to the train within 1 km, instead of going around to change 

another way; That could strengthen this area and could be an interesting corridor to 

develop especially when it would be possible that you can build housing that has 

close contact with the lakeshore which is very popular in Sweden.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“When we had prepared the comprehensive plan that is ready for approval for 

communication with the public as well as the authorities, there is an investigative 

area we pointed out as an area for new housing, but we got different and many 

opinions that lead to it requiring closer look much more. Because it’s not easy to 

connect to it with the existing public transport, quite far out from the town centre. It 

would require building a new bus line or re-direction of a bus line towards borlänge, 

or one of the city buses will be connecting with the buses on the motorway 

somehow.’’ 
 

“Since the land area is somehow huge, why can’t the city make it transit-
oriented planning and build it around transportation?’’ 
“Well, that is what we have found out that if we want to develop this area into housing, 

we must solve public transportation in some way, but we don’t know how...’’ 
 

“This is interesting. What is the name of this place we are talking about?’’ 
“It’s called an investigation area, south of Källviksberget och Simonsberget.’’ 

“This railway question is also something, that is very difficult, the existing rail line is 

this one (pointing to the map), but the federal railway authorities in 2006 approved a 

new railway line between Falun and borlänge but has not yet been built. This was 

also approved by the city, so it’s perfectly ok. We wanted a new railway line in Falun 

and borlänge, but the problem is that they can’t exactly describe the position of the 

railway line, so it’s rather a wide corridor. Up here (indication on the map-the 

diameter) it’s more than a kilometre, and now we have asked the railway authorities 

if they could tighten this. And they are investigating this right now, and they would 

present a report after the summer, and hopefully, they can tighten this up (Tunnel, 

bridge, tunnel) and then back to borlänge.’’ 

“And also, this area has very high ecological qualities. There is a small creek running 

up here, and some rare animals are living here, that’s why it’s not decided here 

exactly what would be so its strike as investigation area. (This would probably be 

handled as a detailed, comprehensive plan according to the planning and building 

act).’’ 
[Interview 2, 2018-06-19, Falun] 

 
“OK. But you mentioned that there is no calculation being made as regards 
our main mission?’’ 
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“Not more than we had this small exercise with Tony, which indicated that we must 

think much more thoroughly about this transportation, transportation economy and 

what’s connected with that.’’  

“So, when we go further perhaps, we will talk about this again within a year or 

something, we will probably look at some of these calculation programs shown to us 

(by Tony).’’  
 

“Okay, maybe it can be used. Because there are suggestions (he) made to me 
about some programs developed in Gothenburg which are more a little bit 
complicated as it was just only for the GIS experts and so on. But if this study 
possibly could be able to test the “Model for calculating energy use and carbon 
dioxide emissions in different scenarios’’ and it goes well maybe it can be of 
use to the city. That’s the suggestion, so this is like a kind of test, and that’s 
why I am using it for the research. But he (Tony) suggested it, and I think it is 
good with what I have seen so far and now I need just to put in the actual figure 
for the area(s) I am going to work with so that I can get the actual amount of 
emissions and so on that is available. I hope this can be helpful, eventually.’’ 
“As with all calculations, you have to be very transparent. You must show what you 

put into it.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“That’s right, but I do not have the actual figures, this is why I said the data I 
need would be suggestions because I have to make assumptions. There is no 
official data for me to make use of.’’ 
“If you go onto the website, check the map and see the area with the text that 

indicates how many apartments we are planning to build, I think it could be useful. 

And they are divided into; one family houses, detached houses and…’’  
[Interview 2, 2018-06-19, Falun] 

 
“This is actually somehow fine to work with, but how can I get the divisions 
and so on?’’ 
“Let’s see what it says on the map. (Further explanation with description on the map). 

But the numbers and figures are not in the exact proportion given.’’  
 

“So, I would have to approximate the numbers and figures from the map on 
the site?’’ 
“Yes, I think, as long as you indicate how you come about it.’’  

 
“Ok, it just has to be transparent.’’ 
“Ok. And I think you can perhaps find some or most of the information you need to 

use on the map. On the striped ones which are planned areas.’’  
 

“I think this suggestion will be useful, as it is some sort-of required 
information. Thank you!’’ 
“Yes. I think this is partly what you are asking for.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“As this planning is waiting for approval, then maybe the energy CO2 
emissions calculation of (private) vehicles did not appear well or suitable. Will 
there be any reconsideration of moving the housing project to another place 
or locations entirely?’’ 
“The problem is there are not so many other places; there is this basic statement that 

when we build outside the existing town, we should build towards borlänge. And if 

we are going to build towards another direction, that has to be reconsidered.’’ 
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“Why just towards borlänge, there are other cities as well like Rattvik, Ludvika, 
Mora, Gavle etc.’’ 
“Yes. But it has to do mostly with, I mean we have a robust axis of public transport 

between Falun and Borlänge. We have buses shuttling every 15 minutes during rush 

hour, not in the summer obviously but the rest of the year. So, it has to do with how 

really to use this public transport corridor. But this is a bit to the side of this corridor, 

so one reconsideration could perhaps be to instead of building close to the shore we 

build closer to the motorway for instance.’’  
 

“After all, since it is going to be like a 10 – 20 years duration of planning for 
the housing project. Other cities can as well benefit from the project 
development; it could be like sharing or shifting focus not mainly to borlänge 
but maybe to other cities if it is more environmentally friendly.’’ 
“Maybe in the future.’’ 
[Interview 2, 2018-06-19, Falun] 

 
“What kind of location form or urban strategy and configuration is considered 
the most preferable from an energy emission/efficient perspective?’’ 
“For us, it has been to use and promote existing public transport corridors. So, when 

we build new housing and other things, then it should be close to public transport 

corridors, the main corridors for public transport. Or if we build off of existing public 

transport, it must be done in a way that can be provided with public transport. This is 

the basic approach; then it is not so easy to achieve that all of the time, but it can be 

a goal to try to work towards.’’  
 

“Ok, but if you are working towards it, is there any plan for making the energy 
or greenhouse emission analysis?’’ 
“No. We have not so far used that, but you can say that in this approach there is an 

assumption that if people use public transport and live close to public transport main 

corridors, it would be good for energy consumptions. So, we have not calculated it, 

but we assume that it is (will be) that way.’’  
[Interview 2, 2018-06-19, Falun] 

 
“Then, if there will be a reconsideration. Will, the city, be willing to use such 
tools to work with (I mean the Model for calculating energy use and carbon 
dioxide emissions in different scenarios)?’’ 
“Yes, I think so. When this tool was shown to us (by Tony), I thought it was a little 

too complicated. But we had only sat in about an hour or an hour and a half, and we 

put in some values, and it calculated that it indicated something, but you have to sit 

and try to test the different options in it. So, I am open to using it as a support for 

decisions.’’ 
“Otherwise, I mean if you are not open to it. What will be the action (measure) 
the city will be taking; will they outsource for such (it/these) maybe work with 
private companies and so on?’’ 
“Yes, I mean today we do not have the knowledge to use this kind of calculation tool. 

So perhaps we will make do with some consultant who can or will help us with this.’’ 
 

“Or maybe the city staffs will take on it as something, such in form as 
professional development?’’ 
“Perhaps, I mean it is possible to learn. So, one way can be that you start with one 

project you hire a consultant who is an expert on this and this consultant will in the 

same time as you calculate an area is also educating the staffs and the next project 

we can use or do it ourselves.’’  
[Interview 2, 2018-06-19, Falun] 
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“So, you mentioned that there is nothing considered for CO2 emissions, just 
the assumptions (like public transportation).’’ 
“Yes.’’  

 
“Then, what are the challenges you think they can/will be facing from the 
planning for public transportation when this housing is put in place or comes 
to effect. Do you foresee any challenges that can happen?’’ 
“Yes, there are always challenges, but specifically for this as in many cases, it is the 

economy. It is all about the money, I mean to say if you calculate and you find that it 

is perfectly ok to develop this area until the housing district with services (I mean 

there must be a small centre, with perhaps a shop, preschool, school, several and 

so on) to build a new part of town it takes a lot of economy to start it up before you 

get the money back so the city must build infrastructures that will be there for perhaps 

ten year or twenty years before it is in full use.’’  
 

“Ok, and from all this development project. Is there any follow up for the 
measures (example from these challenges we are talking about maybe 
something has been discovered from the calculation that this location or area 
is not good enough) is there any plan for alternative or follow up measures in 
the case of such challenges?’’ 
“No, there is no such plan decided.’’ 

 
“Then, if all the development plan has been completed in about ten years. What 
changes negatively or positively will it make to affect Falun maybe in 
transportation, economy, business development and so on (Since you 
mention the importance of economy and money).’’ 
“(A bigger Falun) Our population increases with some 400 inhabitants every year on 

an average, so there is a demand for new housing all the time, and there are also 

new companies that move to Falun.’’  
[Interview 2, 2018-06-19, Falun] 

 
“Afterwards, when these development plans have been completed in the next 
10 – 20 years, what ways are they going to follow up on the development 
(sustainability measures)?’’ 
“It is followed up when we have approached and start to work with these different 

areas. But these plans, the comprehensive plans are followed up every four years, 

and this is according to the planning and building act. The city must decide once 

every four years if this is good or if it has to be changed if its considered good well 

you don’t change it, but if it's considered some sort-of old fashioned or this wasn’t a 

good decision or something, then we remake it. So, in this present case, it is a bit 

more than 20 years ago we made a detailed comprehensive plan for the town.’’  
 

“So, every four (4) years, there is a review of the plan?’’ 
“Yes, there is a review of the plan. Every four (4) years, the city must say this is good, 

or this is bad. And the city council make the final decision to say this is Ok or this has 

to be changed. And then the decision is delivered to the county administration 

(Länsstyrelsen - The central government county administration).’’  
[Interview 2, 2018-06-19, Falun] 

 
“Ok, there is an estimation of buildings as mentioned before. But is there any 
estimation of the inhabitant (people)?’’ 
“In Falun, there is on an average we have 2.1 people in every family or household. 

So, if we say in 20 years will be 4000 new housing units/apartments that will be 8000 

people on the average. And, that is what we are aiming for, we have calculated this 

in two ways; every year the city makes a forecast for the population growth and since 
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Falun has grown with 400 inhabitants every year Society on an average. This has 

been considered that as its quite OK if the city still grows 400 people a year, and that 

will be 8000 people in 20 years which takes divided by 2.1 is 4000 apartments. This 

is how it is calculated.’’  
 

“So, this average is the standard. There is not maybe consideration of 
increasing or reducing it (in any case of shift, migration, and so on)?’’ 
“You have to have plans that make it possible to be more; this is the goal for now. 

The plan is aiming at this number. Migration is caused by many different things, so 

you can’t estimate the forecast.’’  
 

“And these figures like the 2.1 people in every family stated, are there any 
statistics for bicycles or cars owned in every household?’’ 
“Yes, there is not for bikes but cars. I have it on my computer how many numbers of 

cars in every household. There are more cars in Falun than on the national average.’’ 
 

“And how do you get this information?’’  
“We have a contact (someone that work with it), and this information can partly be 

found on SCB website.’’  
 

“You only have information for cars but not bicycles.’’ 
“No, there are no such records of bicycles. I think you can only find how many 

bicycles that are sold every year in Sweden.’’ 
 

“Lastly, so there is no consideration for the effect transportation will have 
when they were planning for this housing project?’’ 
“No, not in this plan.’’  

 
“But there were plans for hotspots and connecting to hotspots.’’ 
“Yes.’’  
[Interview 2, 2018-06-19, Falun] 

Thank you very much, it has been a pleasure doing this with you. It’s very 
much appreciated. 
 
Interview ends! 

 


