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Abstract

This study investigates, if, and how urban sprawl exacerbates climate change challenges and how a more
sustainable development in terms of land take and mobility can be achieved by looking at Ravensburg,
the city of interest in Germany. More precisely, the underlying reasons and drivers of urban sprawl and
its tremendous environmental consequences are analysed.
A secondary intervening aim is to assess the public transport system and mobility behaviour, respectively
preferences. A relationship between urban structure and mobility was established. Whereas urban areas are
often characterised by great public transport systems, rural areas are often disadvantaged.
Surveys and Interviews were used as a means to get more in-detail information. A total of 61 surveys and
6 interviews were conducted. The main �ndings related to relocation preferences are on the one hand in
line with previous literature, including motives such as nature, family formation, memories and individual
preferences and on the other hand, indicate problems related to availability and a�ordability.
Generally speaking, the public transport system is perceived as bad in terms of high ticket costs and poor
frequencies and timing.
Based on the primary and secondary data including plans, concepts and literature, recommendations are
made in order to align with the no net land take by 2050 initiative and to contribute towards the achievement
of the sustainable development goals. This research shall highlight urban sprawls' adverse in�uence on
climate change as well as demonstrate the urgent need for new planning strategies.
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Executive Summary

The earth, the habitat of human life is threatened by climate change primarily caused by anthropogenic
activity. Total greenhouse gas emissions have increased signi�cantly leading to a warming in the atmosphere.
The causes range from burning fossil fuels to deforestation. As a response, the United Nations [2017]
introduced theSustainable Development Goalsand the European Commission [2016] initiatedno net land
take by 2050.
One development exacerbating climate change challenges is addressed in this research. More precisely, this
research aims to understand the impacts of urban sprawl, as well as its drivers. This poses the following
main research question:"To what extent does urban sprawl exacerbate climate change challenges and how
can a more sustainable development in terms of land take and mobility be achieved (by looking at the city of
Ravensburg)?"Additionally, two sub-questions were formulated helping to answer the main one. Whereas
the �rst one relates to understanding the main drivers and motives on the macro, meso and micro level. The
second one is based on the answer to the �rst one and aims at addressing the impacts of urban sprawl in
terms of sustainable mobility and settlement.
In this context, urban sprawl is de�ned as a low-density development in the outskirts of the inner city, often
characterised by single-family houses and higher car dependency. Accordingly, urban sprawl leads to higher
land take as a result of more living space per capita and space needed for infrastructure. Subsequently,
valuable soil is sealed and turned into arti�cial land. During the process of deforestation, carbon pools are
removed and carbon is emitted. Furthermore, it prevents ecosystems from regulating the micro-climate.
Another aspect worth mentioning is an on average higher car dependency and passenger-km and thus the
emission of greenhouse gases, as well as additional surfaces sealed for the provision of proper streets and
parking spots.
In order to address urban sprawls' adverse in�uence on climate change, a literature review focusing on
individual relocation motives and motives for choosing their main mode of transport was conducted.
Macro and meso factors such as economic growth, purchasing power, urban planning policies, globalisation,
urbanisation and increasing land prices in inner cities set the framework conditions for urban sprawl.
Especially the following meso factors, namely the spread of the automobile, higher inner city prices, enabling
policies and incentives can be seen as very in�uential.
According to previous studies, motives for choosing the main mode of transport depend on options, habits,
comfortableness, costs and rapidity.
On the basis of these information, an analysis, including spatial analysis, surveys and interviews in the area
of interest were conducted. A total of 1050 surveys were distributed in 16 districts of Ravensburg. With a
returning rate of 5.8pct., 61 answers were analysed using descriptive statistics. The main aim of the surveys
were to gather more information on peoples relocation choices, respectively why people live where they live
as well as information about their mobility behaviour and preferences.
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As a means to get more in-detail information on those themes, follow-up interviews were conducted. A total
of 5 inhabitants were willing to participate.
The main motives for choosing a residential area include nature, family formation, memories and individual
preferences. However, a large share of those surveyed and interviewed indicated problems related to
availability and a�ordability during the relocation process, leading to compromises in the decision-making
process and �nal destination.
In terms of mobility choices, the reasons for choosing the car as their main mode of transport include habits,
comfortableness and rapidity, but more important the lack of alternative options such as public transport.
Public transport seems to be too expensive while having a poor frequency, timing and routing. Additionally,
cycle paths are perceived as unsafe.
Understanding urban sprawls' impacts and drivers, as well as motivations for relocation and mobility
choices, recommendations could be made. The following suggestions may help tackling the problems of
unsustainable settlement and transport options and thus accelerating the achievement of the SDGs and no
net land take by 2050.
The majority of those surveyed uses the car as their main mode of transport caused by the poor public
transport system. Whereas ticket prices should be lowered, frequencies should be increased. Another
recommendation relates to the cycling infrastructure. Continuous and especially safer cycle paths are
suggested. Last but not least, the housing problem can be addressed by o�ering a�ordable housing close
to the city, especially for families.
In general, it is highly recommended to rise awareness towards the external costs of certain lifestyle patterns
as well as o�ering and promoting alternatives.

Overall, this research shall demonstrate the urgent need for reviewing urban planning and national policies.
By identifying the causes of urban sprawl, suggestions for improvement were made on the local scale.
However, it can be assumed that these problems are also present on the national.

v



Contents

1 Intro 1

2 Problem analysis 2
2.1 Urban Sprawl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.2 Urban sprawl from a Macro and Meso Perspective - Causes . . . . . . . . . . . . . . . . . 4
2.3 Impacts of urban sprawl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.4 Measures / Goals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 Research Question, Design and Structure 12
3.1 Research Question . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.2 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.3 Research Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

4 Methodology 16
4.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
4.2 Analysis of the area of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

4.2.1 Primary Data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

4.2.2 Method Triangulation / Mixed methods . . . . . . . . . . . . . . . . . . . . . . 20
4.3 Research Ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5 Literature Review 21
5.1 Individual relocation motives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5.1.1 In�uences of recent and current events . . . . . . . . . . . . . . . . . . . . . . . 25
5.2 Motives for choosing the mode of transport . . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.1 Residential Choices and Public Transportation . . . . . . . . . . . . . . . . . . 25
5.2.2 Demographic and Socio-economic characteristics and Transportation . . . . . . . 27
5.2.3 Other in�uence on public transport use . . . . . . . . . . . . . . . . . . . . . . 27

6 Ravensburg - Area of Interest 29
6.1 Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
6.2 Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
6.3 Districts in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

6.3.1 Assessment of public transport service . . . . . . . . . . . . . . . . . . . . . . . 33
6.4 Sustainable Development in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . 35

6.4.1 Climate Consensus Ravensburg 2030 . . . . . . . . . . . . . . . . . . . . . . . 35
6.5 Main Results of the Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
6.6 Main �ndings of the Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

vi



Contents Aalborg University

7 Analysis & Discussion 54
7.1 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
7.2 Feasibility assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

8 Conclusion 63

Bibliography 65

A Appendix A: Case Description 71
A.1 Districts of Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
A.2 Full Assessment of Public Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
A.3 Modal Split . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

B Appendix 74
B.1 Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
B.2 Interview Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

vii



List of Figures

2.1 Five patterns of development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.2 Settlement Development Pattern of Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . 4
2.3 In�uences on the Macro- and Mesolevel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.4 Landtake in Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.5 Emission of Carbon Dioxide per passenger kilometre in Germany . . . . . . . . . . . . . . . 8

3.1 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

5.1 Adapted Push-Pull Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.2 Likelihood of using public transport based on walking distance . . . . . . . . . . . . . . . . . 28

6.1 Aerial - Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
6.2 Distribution of car ownership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
6.3 Distribution of car usage in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
6.4 Districts of Interest in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
6.5 Main Mode of transport in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
6.6 Main reasons for not using public transport . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
6.7 Recommendations and Complaints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
6.8 Variables for choosing a new residential area . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
6.9 Variables for choosing the current residential area . . . . . . . . . . . . . . . . . . . . . . . . 43
6.10 Reasons for choosing the residential area . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
6.11 Tree Code - Residential Choices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
6.12 Tree code - Main Mode of Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

7.1 Map: Dangerous Cycling Spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
7.2 Suggestions: Public Transport System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

A.1 The districts of Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
A.2 Main mode of transport in Ravensburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
A.3 Main Mode of transport, classi�ed by age groups . . . . . . . . . . . . . . . . . . . . . . . . 73

viii



Intro 1
Human settlement and relocation patterns change constantly. In today's urbanised society more than half
of the world's population and an even larger percentage in developed countries live in urban settings. In
the case of Germany, almost 78pct. live in urban areas with a projected increase of 7pct. until 2050 [United
Nations, 2018]. Subsequently, the population in rural areas decreases.
Even though people tend to move towards rather densely populated areas, the overall space per capita
continues to rise, leading to the transformation of undeveloped land into sealed areas. As a response, the
European Union introduced the initiative �no net land take by 2050� [European Commission, 2016].
Especially the phenomena of urban sprawl, which has happened during the past 50 years is de�ned by
its tremendous impacts on the environment. In general, changing lifestyles, patterns and developments
have impacted the world contributing towards a changing climate. Accordingly, the United Nations
adopted a blueprint, namely the 17 Sustainable Development Goals (SDGs) to achieve economic, social
and environmental sustainability in all countries [United Nations, 2017]. A vital part of this research is to
speci�cally address SDG 11 �Sustainable Cities and Communities�, SDG 15 �Life on Land� and the no net
land take initiative. More speci�cally it aims to identify the underlying reasons and forces of urban sprawl,
respectively housing preferences and relocation motives in decision-making processes as well as motivations
for choosing the main mode of transport. Understanding those drivers and motives shall serve as a basis to
establish sustainable solutions tackling urban sprawls' adverse in�uence on climate change.
In this context, urban sprawl refers to low-density settlement patterns in rural areas [Batty et al., 2003;
Galster et al., 2001]. Residential relocation is not a new phenomenon and thus many scholars have developed
theories and models to predict and explain possible drivers in the decision-making process in the past.
Broadly speaking, the main drivers include economic growth, family formation, the desire for nature, but
also the emergence of the car and hence better mobility as well as high prices in inner cities [Christiansen
and Loftsgarden, 2011; Aner, 2016; Stockdale, 2014; Obikwelu et al., 2017; Jetzkowitz et al., 2007; Reckien
and Luedeke, 2014]. Larger distances and increased mobility lead to another problem namely energy
consumption and emissions caused by an increased car usage and land take for infrastructure.

Using the German city Ravensburg as the area of interest, surveys and interviews were conducted as a means
to get a deeper understanding of the phenomena of urban sprawl and mobility choices. Based on this,
recommendations to decrease external costs are made and assessed.
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Problem analysis 2
As shortly touched upon in the introduction, the built environment and settlement patterns have changed
over the years. These human developments are of great importance, as some worsen the environment.
In the following, the impacts of urban sprawl, which has been dominantly happening since the 1970s are
elaborated on in detail. This chapter starts with de�ning urban sprawl, followed by an introduction to its
causes from the macro and meso perspective, as well as its impacts on the environment. Finally, its relation
to theSustainable Development Goalsand theno net land take by 2050initiative is highlighted. Accordingly,
decreasing urban sprawl and land take as well as mobility can contribute towards reaching the goals.

2.1 Urban Sprawl

The beginning of the industrial revolution is also said to be the beginning of urban sprawl [Couch et al.,
2007]. However, with an increase during the past 50 years, it has gained considerable attention.
After periods of urbanisation and rural decline, rural in-migration was recorded in the 1970s. According to
Christiansen and Loftsgarden [2011] there is no general de�nition of urban sprawl, however, some keywords
are commonly used. Urban sprawl is characterised by unplanned and scattered settlements in low-density
(rural) areas with no /barely any mixed functions. Jaeger et al. [2010] emphasise the same problem of no co-
herent de�nition being existent and criticises the mixture of causes, consequences and the actual phenomena
when de�ning the term. In their literature review, various de�nitions are introduced. Terms that are widely
used when describing urban sprawl include low-density settlements, located in the outskirts/fringe of urban
agglomeration as well as segregation of activities.
As shown in Figure 2.1 urban development, respectively sprawl can take up very di�erent patterns. In its
origin, the white squares illustrate vacant parcels and the blue ones undeveloped land. The dots and lines
illustrate units, respectively the size of the area [Galster et al., 2001].
The �rst oneCompact Developmentimplies a high-density area, the leapfrogging and scattered development
indicates a low degree of concentration and density. Buildings are randomly located outside of the core city.
The third development patternLinear Strip Developmentis a development along a transit line and thus a
lower compactness. Moreover, poly-centres may emerge (See polynucleated Development) without having
a core centre.
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2.1. Urban Sprawl Aalborg University

Figure 2.1.Five patterns of development, (Adapted by Batty et al. [2003] based on Galster et al. [2001] �ndings

In this research, urban sprawl refers to rather unstructured and low-density development of urban
settlements outside of the densely populated and built up area. In order to keep the de�nition separately
from the causes and consequences, these are elaborated on in more detail in the following sections. Looking
at the area of interest Ravensburg, the development pattern can be compared to the Scattered development
(See Figure 2.2) which is characterised by low-density, but highly dispersed areas separated from the inner
city [Batty et al., 2003; Galster et al., 2001].
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