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Abstract

For the last decades, residents have moved to the suburbs in
order to satisfy their desire for a house with a garden. Being far
less accessible than residences in cities, these suburban areas
often require longer commuting distances and motorised travel
and therefore cause greater emissions and energy consump-
tion than compact development. Recently, new living concepts
that combine suburban housing types with urban amenities
are emerging within the urban fabric. In this paper it will be
discussed if these new living concepts promote energy efficient
mobility and if they are an alternative to suburban residences.
By analysing the daily mobility of residents living in a new in-
ner-city area in Berlin, the results suggest that this area mostly
attracts families who welcomed the combination of living in
a central location with good public transport access and hav-
ing a house with a garden. In the context of daily mobility, an
interesting mismatch was found: over 80 % of the households
have a car - this is highly above average in Berlin. However,
the residents make more than half of their trips by foot or by
bike. Nonetheless, the potential for sustainable land use and
travel behaviour is not fully exploited. Simple urban planning
measures, such as providing less private parking spaces, ensur-
ing a fine mix of uses and proximity to public transport can - at
least to a small extent — further promote non-motorised and
public transport modes and therefore reduce emissions due to
motorised private transport in urban areas.

New living concepts in the city: the
potential impact of urban planning on

Introduction

For the last decades, residents have moved to the suburbs in
order to satisfy their desire for a house with a garden. Being far
less accessible than residences in cities these suburban areas of-
ten require longer commuting distances and motorised travel,
and therefore cause greater emissions and energy consumption
than compact development (Naess 2003, Naess 2011, Buehler
2011, Arndt/Zimmermann 2012).

Recently, European inner-city areas are increasingly regain-
ing their residential attractiveness and more people want to live
in cities (Haase et al. 2010, Osterhage 2011). Besides a growth
in the number of inhabitants, a diversification of the population
structure can be observed. In particular, one-person house-
holds, groups of unrelated adults sharing an apartment, and
young parents seek inner-city living (Buzar et al. 2007:662).

The influx of new residents and the diversification of the
population structure within inner-city districts are oftentimes
preceded or accompanied by a refurbishment of the building
stock as well as an improvement in the quality of the residential
environment (Haase et al. 2010:444). Municipalities support
this process of reurbanisation as part of an intentional political
strategy for urban renewal and economic revitalisation of the
inner city: they try to attract households - in particular groups
with higher spending power (Doucet 2010) - by increasing and
upgrading the housing stock and offering new living concepts
within the urban fabric. In a few cities, former industrial areas or
brownfields have been converted into residential areas (e.g. Kop
van Zuid, Rotterdam; Gilde Carrée, Hannover). Some of these
areas combine suburban housing types with urban amenities -
they suggest a rather suburban way of life in a central location.

Connected to concepts like ‘new urbanism’ or the ‘smart city,
studies have investigated how the design of new urban areas
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supports objectives to reduce motorised travel and therefore
emissions (Foletta and Field 2011). Their central location, den-
sity and mix of uses can provide the preconditions for short
transport routes. Moreover, high accessibility of public trans-
port and favourable design enable residents to make trips with
public transport, on foot or by bike - thus offering alternatives
to the car. This raises the question if this also holds true for
new living concepts that combine suburban housing and ur-
ban land use characteristics. Using the development area Alter
Schlachthof in Berlin as a case study, the following questions
will be addressed:

e For which households is this kind of inner-city area an at-
tractive location?

e What kind of travel behaviour can be attributed to the resi-
dents? Are there different groups of travel behaviour and
to what extent are mobility-related motives relevant when
seeking for a new residential location?

e What urban planning measures can be taken to further
stimulate sustainable travel behaviour?

The interrelation of residential behaviour and travel
behaviour

Households have various reasons to seek a new residential
location. The motives for moving depend on external condi-
tions (e.g. size of the apartment, public transport access) and
individual requirements regarding the apartment and the liv-
ing environment (Flade 2006:71). These individual require-
ments are based on lifestyles and personal circumstances of
life. If changes in the life course occur or if the household is
confronted with altered conditions concerning the apartment
or the living environment, the household needs or wants to
adjust the living situation and seeks a new residential location.
These changes in the life course are mainly due to events in the
household biography (e.g. the formation of a household with
a partner, the birth of a child, divorce) and the employment
biography (e.g. starting apprenticeship, choice of a profession
or choice of a workplace) (Scheiner 2007:161).

Statistical areas
I Arer Schiachthof
Berlin inner city

Berlin outer city

Figure 1. Location of the research area within Berlin. Source:
authors’ own illustration based on Senatsverwaltung fiir Stadt-
entwicklung 2009.
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In a next step, the attitudes of the household towards hous-
ing and neighbourhood characteristics play an important
role in terms of the decision for a specific residence. When a
household decides to relocate and seeks for a new residential
location, the household members try to find a new apartment
and living environment that fits to their housing, land use and
mobility preferences. Particularly housing characteristics such
as type, size and tenure status play an important role in the de-
cision for a specific residence (Beige 2008:14). In contrast, the
advantages and disadvantages of the living environment often-
times are less recognised during the relocation process (Rohr-
mann 1993:145). In terms of mobility-related preferences, it
was found that people self-select themselves in the context of
relocation to be able to translate mobility preferences into actu-
al travel behaviour (e.g. Schwanen/Mokhtarian 2005, van Wee
2009, Cao et al. 2010). Schwanen and Mokhtarian (2005) for
example examined land use preferences and travel behavior in
urban and suburban areas and found that land use preferences
as well as physical attributes of the residential neighbourhood
influence travel behaviour. This connection between residential
behaviour and travel behaviour has to be taken into account
when analysing the impact of land use on travel behaviour (Ja-
rass/Heinrichs 2014:144).

Research area and data

Berlin is a growing city. A visible sign of the population growth
is the recent rise of new residential housing estates in central
locations. A number of new urban housing projects are being
developed and they vary in size, style and location. One of these
inner-city projects is the research area Alter Schlachthof. Alter
Schlachthof is located in the east of the inner city and covers
an area of about 58 hectares (see Figure 1). The area was used
for different purposes and after a few years of lying idle, in the
mid 1990s the area was declared as one of five development
areas within Berlin (Senatsverwaltung fiir Stadtenwicklung
2007). The area today accommodates various types of multi-
family buildings and terraced housing with garden. Still under
construction, the area is characterised by a rather low-density
urban structure with parks and green space. Though Alter
Schlachthof is mainly residential, there are shopping facilities
located within walking distance at the edge of the residential
area. The area is well connected to several public transport fa-
cilities: light rail, tramway, bus and underground stations can
be found in proximity to Alter Schlachthof. Even though the
creation of an entirely car-free residential area was discussed,
specific measures to reduce motorised private transport were
finally not taken. Today, the area is fully equipped with private
and public parking spaces (Jarass/Heinrichs 2014:145).

For a better understanding of the interrelation between
travel behaviour and residential relocation in newly developed
inner-city areas, we conducted a survey in the area of Alter
Schlachthof. In October of 2012, 700 households were asked to
fill in a paper-based questionnaire. The questionnaire was per-
sonally distributed to and later collected from the households
(response rate was 45 %). In each case one household member
aged 18 years or older was asked to fill in the questionnaire. The
data set contains detailed information about the residents, the
household structure, their decision process of residential relo-
cation and daily mobility. In the following analysis, only data of



4. MOBILITY, TRANSPORT, SMART & SUSTAINABLE CITIES

4-029-15 JARASS

Figure 2. Terraced housing in Alter Schlachthof. Source: Jarass 2013.
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Figure 3. Household size in Alter Schlachthof (n=175 households). Source: authors’ own analysis based on dataset ‘Alter Schlachthof’

(2012).

a total number of 178 residents living in the area with terraced
housing will be part of the study (see Figure 2). Thereby, the
combination of suburban housing types and urban land use
structure will be taken into account.

Results

The following analysis is structured in three parts. Firstly,
the socio-economic structure of the residents as well as their
travel behaviour will be characterised. Next, a cluster analysis
will be computed in order to generate groups with similar
daily mobility. Finally, these clusters will be described and
special importance will be paid to the issue of land use and
mobility preferences. It will be analysed if different mobil-
ity clusters have different preferences and requirements con-
cerning their residential area, and if further urban planning
measures could promote the use of environmentally friendly
transport modes.

WHO LIVES IN THIS KIND OF URBAN AREA?

The respondents of the survey have an average age of 41 years
and more women answered the questionnaire than men did
(62 % vs. 38 %). Household size and structure show that this
area is especially attractive for larger households, in particular
for families (see Figure 3). A share of 75 % lives as a couple with
children; more specifically, the majority of these households
have at least 2 children (60 %). Only 20 % of the respondents
live as a couple without children, and 3 % of the respondents
live in single-households. This population structure is in sharp

contrast to the composition of households in the inner city,
where the majority of the households are one-person (more
than 60 %) (Jarass/Heinrichs 2014:146).

Residents of the research area are highly educated: 90 % of
the respondents indicated that they attained the general quali-
fication for university entrance and almost 80 % graduated
from tertiary education. Today, the vast majority (86 %) of the
respondents are employed. However, there is a difference be-
tween men and women in respect to full-time and part-time
employment: 83 % of the male and only 45 % of the female
respondents work full-time.

The high employment rate and educational background
is reflected in high incomes (see Figure 4). One third of the
households dispose of a monthly net income of €5,600 and
more. More than a quarter of the households have an income of
€4,600 to €5,600, and 18 % of the households dispose of €3,600
to €4,600. Only less than one fourth of the households have an
income of €2,600 or less.

Concerning mobility resources, a focus on the private car
is apparent: the car ownership rate per household doubles the
one in the inner city of Berlin: 88 % of the households dispose
of at least one car. In contrast, only 44 % of the households in
the inner-city areas of Berlin have one or more cars at home
(Jarass/Heinrichs 2014:148). Overall, the households have
almost no mobility constraints resulting from limited mobil-
ity resources. Besides a high car ownership rate, 80 % of the
households have at least one bike and 42 % of the respondents
also indicated that they have a monthly or annual ticket for
public transport.
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RESIDENTIAL MOBILITY

New residential areas are often developed with the expectation
that inner-city households seeking to relocate can be prevented
from leaving the city or that households living outside will be
attracted to move to the inner city (Doucet 2010). For the case
of this research area, the results indicate that a large majority
of residents mainly moved from other inner-city areas within
Berlin to this newly developed location.

The majority (75 %) moved from neighbourhoods within the
inner city of Berlin and 11 % lived in other neighbourhoods of
Berlin (but outside of the inner city). A share of 14 % moved
from beyond the agglomeration of Berlin (another city in Ger-
many or abroad) to Alter Schlachthof. The findings emphasise
that it was a deliberate choice of the residents to stay in the in-
ner city rather than a return of suburbanites to the city (Haase
etal. 2010:444).

When asked for the main reasons to relocate, 59 % of the
respondents stated that personal or family reasons played an
important role in looking for a new residential location. In par-
ticular, a birth in the household and moving in together with
a partner were the reasons for relocating. Personal or family
reasons frequently coincide with needs in housing conditions
(75 %): the respondents decided to look for a new apartment
especially if the former apartment was too small, to purchase
residential property or there was no garden available. A share of
42 % indicated that the prior living environment was no longer
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DAILY MOBILITY

The high car ownership rate suggests high rates of car use.
Whether the residents really use their car on a regular basis,
or whether they keep it to cover the option of using it, will be
analysed in the following section.

In the questionnaire, data was gathered about daily mobil-
ity: the respondents were asked to give detailed information
about the transport mode they normally use for several pur-
poses of trips (e.g. shopping, work, leisure). Depending on the
frequency of the different purposes, a modal split was created
for each resident by summing up the individual share of dif-
ferent transport modes. The transport modes are divided into
walking, cycling, public transport, motorcycle, car (driver and
passenger) and others (see Figure 5). Since the share of trips
by motorcycle and by car as a passenger are very low, these
transport modes will be added to the trips by car as a driver
and referred to as motorised private transport in the follow-
ing analysis. The modal split of the residents reveals that the
high rates of car ownership do not automatically lead to high
rates of car use: 25 % of all trips are made by motorised private
transport. Walking and cycling account for more than 50 % of
all trips and the share of public transport is high at 21 %. This
shows that environmentally friendly transport modes are well
represented despite the high rate of car-ownership.

suitable.
up to 2,600€
2,600 - 3,599€
12 11 ¥ 3,600 - 4,599€
M 4,600 - 5,599€
T ! B 5,600€ and above
0% 50% 100%

Figure 4. Monthly household net income in Alter Schlachthof (n=114 households). Source: authors’ own analysis based on dataset ‘Alter

Schlachthof’ (2012).
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Figure 5. Modal split in Alter Schlachthof (n=178 persons). Source: authors’ own analysis based on dataset ‘Alter Schlachthof’ (2012).
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Figure 6. Modal split of the three clusters. Source: authors’ own analysis based on dataset ‘Alter Schlachthof’ (2012).

CLUSTERS OF TRAVEL BEHAVIOUR

In the following section it will be analysed if different groups
of travel behaviour can be identified and if these groups differ
regarding mobility-related motives and land use preferences in
terms of residential relocation. In order to create homogenous
groups regarding daily travel behaviour - in a first step — we
applied a hierarchical cluster analysis by applying the Ward
method to the sample of 178 residents. The elbow-criterion
(high increase of the error sum of squares) and content con-
siderations suggest a solution with three clusters (Backhaus et
al. 2008:430). In a second step we applied a cluster analysis (k-
means procedure), to optimise the assignment of the residents
to the three clusters. The combination of the two methods fi-
nally leads to an assignment of 58 residents to the first cluster,
the second cluster includes 46 residents and the third cluster
consists of 73 residents.

Figure 6 shows the modal split of each cluster: the first cluster
can be characterised by a high share of trips by bike. In this
group almost two thirds of the trips are done by bike, another
18 % on foot, public transport accounts for only 8 % of the trips
and driving by car accounts for 10 % of their trips. Overall,
this cluster therefore represents the group of cyclists. The sec-
ond cluster can be clearly characterised by users of motorised
private transport: More than two third of all trips are done by
motorised private transport, public transport modes account
for a share of only 8 %, cycling accounts for 9 % of all trips and
15 % are walking trips. This group will therefore be referred to
as car drivers'. The last cluster is dominated by a high share of
trips by public transport with 44 %. However, the share of trips
on foot is not negligible: residents of this cluster walk for 37 %
of all trips. Bearing in mind that public transport stations can
oftentimes only be reached within a certain walking distance,
the use of public transport modes is mostly combined with
walking (Thomas/Schweizer 2003). Therefore it is not surpris-

1. Since the share of trips by motorcycle and by car as a passenger is negligible, we
will subsume these transport modes under the term car drivers.

ing that residents of this cluster have a high affinity with walk-
ing. The share of biking is low at 6 % and individual motorised
transport accounts for 13 %. This cluster is therefore named
public transport users.

Despite the differences in the modal split between the three
clusters, the car-ownership rate is high in every cluster: every
single household in the group of the car drivers disposes of at
least one car, almost half of them (46 %) have two cars or more.
This is hardly surprising, but even the cyclists and the public
transport users have high car ownership rates: 88 % of the cy-
clists have at least one car, as do 82 % of the public transport
users.

MOBILITY AND LAND USE PREFERENCES AMONG THE CLUSTERS

In this section, the pull-factors that ultimately explain the
choice of the new residential location will be looked at for each
cluster. Figure 7 shows the importance of various neighbour-
hood characteristics among the residents for their decision to
move to Alter Schlachthof.

Concerning mobility-related motives, there are similarities
as well as important differences between the clusters: Overall,
living in a central location and access to public transport were
rated as very important, but for car drivers these characteristics
appear to be less important. Since the majority of the residents
had already been living in inner-city areas of Berlin before they
moved to Alter Schlachthof, these aspects of good accessibility
and central location still seem to be important at both the new
and the previous residential relocation. Consequently, staying
in the inner city and benefitting from the advantages of inner-
city living appears to be a deliberate choice.

A more differentiated picture emerges by taking a closer look
at car-related motives. Accessibility by car and parking facilities
are very important for car drivers. For cyclists and public trans-
port users, these characteristics were not important for the deci-
sion to move to Alter Schlachthof even though they have high
rates of car ownership. They don’t use the car on a daily basis,
and characteristics of car accessibility did not play an important
role in their decision of residential relocation. This leaves scope
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Figure 7. Importance of neighbourhood and housing characteristics among the residents. Source: authors’ own analysis based on dataset

‘Alter Schlachthof’ (2012).

for urban planning to develop residential areas without private
parking spaces that are suitable for families with sustainable
travel behaviour.

Proximity to the work place was not a main driver for the
three clusters to choose this kind of neighbourhood, however
it was more important for cyclists and car drivers than for pub-
lic transport users. Proximity to schools and friends are most
important for cyclists, less important for public transport users
and were negligible reasons for car drivers. Regarding a mix of
uses, the residents of all three clusters mentioned that shopping
facilities were important. Living in proximity to cafes, bars or
cultural facilities was less important.

Preferences in terms of the living environment that are not
connected to mobility-related issues show minor variations
among the three clusters. The residents rated a safe, clean and
quiet neighbourhood and the availability of parks as being im-
portant aspects when looking for a new residential location. A
safe and clean neighbourhood was less important for the cy-
clists group compared to the other groups but a child-friendly
neighbourhood in turn was more important for them.

Finally, aspects concerning the conditions of the apartment
such as living in a house with a garden and acquiring owner-
ship were important aspects for the respondents when looking
for a new residential location. Having a garden is particularly
important for the cluster of cyclists. These aspects tend to be
more characteristic for suburban housing.

Overall, the high rating of rather suburban housing charac-
teristics and urban land use structures show that the residents
were explicitly looking for this kind of urban area where they
can combine different housing and neighbourhood attributes.
When it comes to mobility-related motives, differences be-
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tween the three clusters emerge and this is where urban plan-
ning measures can be strengthened.

The influence of further urban planning measures

The residents were also asked about their attitudes towards
driving and if they would change their travel behaviour if cer-
tain urban planning measures were implemented.

Different views were expressed on the need for driving (see
Figure 8): While the majority of the cyclists and the public trans-
port users stated that they don’t need a car for their everyday
activities, more than half of the car drivers agreed that they
can’t organize their everyday life without driving. This shows
that even in an urban residential location with excellent public
transport access and short distances to shops etc. the car driv-
ers insist on a car. However, the following results indicate that
further urban planning measures would at least slightly lead to
more environmentally friendly travel behaviour.

More shopping facilities within the neighbourhood, for ex-
ample, would partially increase trips on foot or by bike: a share
of 7 % of the cyclists, 16 % of the car drivers and 12 % of the pub-
lic transport users agreed that they would walk/cycle more often
to the supermarket if there were more shopping facilities in the
neighbourhood. This share is not very high, because the major-
ity of the cyclists and the public transport users already leave the
car at home for shopping: about 90 % of both the cyclists and
the public transport users do their grocery shopping on foot or
by bike. In contrast, almost half of the car drivers use the car
for shopping trips. Taking a closer look at those residents, the
results indicate that they would not substantially change their
travel behaviour if more shopping facilities were located in the
neighbourhood: all of them stated that they are (very) satisfied
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Figure 8. Attitude towards driving. Source: authors’ own analysis based on dataset ‘Alter Schlachthof’ (2012).

with the shopping facilities on offer and only one fifth would
leave the car at home if there were more shopping facilities.

A reduction of private parking spaces could lead to slightly
lower shares of car use: 10 % of the cyclists, 16 % of the car
drivers and 12 % of the public transport users who own a car
would leave their car at home more often if they did not have
the opportunity to park it in front of the house on their pri-
vate parking space (for example, to avoid searching for a public
parking space).

Would the residents use public transport more often if the
stops were reached faster? The results indicate that about 90 %
of each group is (very) satisfied with the accessibility of public
transport, however, a small share of residents would change
their travel behaviour and go by public transport more often if
the stops were closer. 18 % of the cyclists, 12 % of the car drivers
and 18 % of the public transport users would use public trans-
port more often in this case.

Conclusion

Alter Schlachthof is no unique case. In Germany and other
European countries, neighbourhoods like this are emerging
and have to be adapted to the needs and demands of the new
residents by ensuring sustainable mobility at the same time.
The results of this study show that new living concepts in the
inner city combining suburban housing types with urban
amenities have positive effects in terms of daily mobility. Be-
ing far more accessible than the residences in suburban areas,
they can help in reducing emissions and energy consumption
due to motorised private transport. Residents can satisfy their
desire for a house with a garden and live in a central location
with good public transport access. Mostly families are attracted
by this combination of urban and suburban characteristics of
the living environment. They are highly educated, employed
and dispose of a high income. This is translated into high car
ownership rates: the car ownership rate per household doubles
the one in the inner city of Berlin (Jarass/Heinrichs 2014:148).
However, most of the time, the residents leave their car at home
and go for more than half of their trips by foot or by bike. This
mismatch between owning and using a car shows that the po-
tential for sustainable land use and travel behaviour is not fully
exploited. Urban planning missed out on creating alternative
mobility concepts, such as Car-sharing systems, in order to re-

duce the number of cars and reduce the surface dedicated to
parking spaces.

Furthermore, the results show that residents’ mobility-re-
lated requirements differ regarding different types of mobil-
ity. Three types of mobility were found: one group of residents
mainly uses the bike for everyday activities, one cluster drives
for most of the trips and another group of residents typically
goes by public transport. It was found that the central location,
good access of public transport and proximity to shopping fa-
cilities are of particular interest for the groups of cyclists and
public transport users. In contrast, accessibility by car and park-
ing facilities were very important for car drivers in the context
of residential relocation. On the one hand, this finding empha-
sises the effect of residential self-selection: people self-select
themselves in the context of relocation, in order to translate
their mobility preferences into their actual travel behaviour. On
the other hand, it clarifies that the provision of private parking
facilities is not obligatory to attract cyclists and public transport
users to this type of new urban area.

When it comes to the implementation of further urban plan-
ning measures, the results indicate that simple measures, such
as providing less private parking spaces, ensuring a fine mix of
uses and proximity to public transport can - at least to a small
extent — further promote non-motorised and public transport
modes and therefore reduce emissions due to motorised private
transport in urban areas.

Opverall, this kind of housing concept is good news for energy
efficient urban planning: the combination of suburban housing
types and an urban setting has the potential to keep families with
sustainable travel behaviour in the inner-city areas. Nevertheless,
there is still scope for the implementation of further urban and
transport planning measures to promote sustainable mobility.
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