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ABSTRACT: This elaboration deals with the expansion potential of public
transport in the city of Nellmersbach. As a commuter city with an S-Bahn
connection, the expansion of public transport is imperative for environ-
mental reasons, since most of the traffic goes to the congested Stuttgart.
Based on commuter flows and regional accessibility analysis, it is examined
how long public transport to Stuttgart and the neighboring communities
takes compared to the car. There is a quantitative cross-sectional survey

that shows the numbers before and after the 15-minute increase in the
frequency of the S-Bahn and puts them in context. Based on qualitative
extension proposals for taxi-on-demand, there should be an assessment
of P&R users from Nellmersbach, who represent a critical group for the
study and who could increase their use of public transport.
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1. INTRODUCTION

The mobility turnaround is an elementary building block for
achieving the climate protection goals. Most recently, around 20
percent of German greenhouse gas emissions were generated in
the transport sector (Petrowitsch/ Proibil 2021, 589). Especially
in the state capital of Stuttgart, which in recent decades has
always been one of the cities with the worst air pollution from
car traffic, the shift from the car to the environmental network is
becoming a climate policy task. In the past, the scientific focus
of modal shift in the city was on changing infrastructural and
behavior-changing push and pull approaches in the city center
itself. The importance of suburban and rural mobility behavior
for the city seems rather underrepresented in research: It can be
assumed that the differences in mobility play a significant role
in transport infrastructure and urban planning structures. In
view of rising rents in the inner cities, a limited housing market
and an ever-increasing volume of traffic on the one hand and
a lack of academic, leisure and cultural offers in the country-
side on the other hand, evaluations for setting the course for
transport infrastructure are necessary (cf. Golant 2019).

In order to achieve modal shifting as such, it is considered
necessary to differentiate between urban and rural areas when
it comes to transport transitions. It is repeatedly pointed out
that better connections outside of the city could help to attract
more people from cars to public transport. While traffic behavior
in the cities is increasingly multimodal, in the countryside the
private car remains th e number one mode of transport for the
vast majority of the population (cf. Hochfeld et al. 2017, 36). It
is used for most routes and even more so for other connections,
which explicitly include rural-urban journeys. Incidentally,
the dominance of the car also applies to holiday and leisure
travel, which makes up a significant proportion of transport
performance (cf. ib.). The change from conventional cars to
more environmentally friendly alternative modes of transport
represent a major challenge for public transport.

As acity in the Stuttgart region, in which an S-Bahn network
has been under construction since 1978, a direct connection
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to Stuttgart city center is at least as important as opening up
all the districts of the neighboring communities and districts.
The Stuttgart region and many municipalities have decided
over the last decade to continuously expand public transport.
According to the traffic sciences, there are several examples
in which an increase in the frequency of services, as was the
case with the S-Bahn, led to an increase in the usage of public
transport. How the number of passengers developed at stops
in smaller rural communities has hardly been researched to
date. For example, there could be a “zero effect” and hypoth-
eses could be put forward that after a certain frequency or
a precarious public connection, a limit of transfer passengers
will be reached, or there will be significant improvements for
rural regions after a frequency increase.

The study will therefore deal specifically with the use of
public transport in the Nellmersbach district of the municipal-
ity of Leutenbach in the Rems-Murr district with the question
of the extent to which public transport use could be increased
here. For this purpose, the mutual importance of the village
as a suburban, rural region with the Stuttgart state capital is
shown and the local mobility situation is discussed directly.
However, in order to shift the denser rate of car use in rural
areas to public transport in favor of everyone, the elabora-
tion claims to show untapped potential with which public
transport in this district can be made more attractive. For this
purpose, the intermodal mobility solution taxi-on-demand
is shown, for which there is also qualitatively demonstrable
potential. Thus, at the end of the elaboration, there can be an
open discussion on how to best increase public transport in
Nellmersbach in the interests of sustainable mobilities.

2. NELLMERSBACH AND HIS ROLE IN THE PUBLIC
TRANSPORT
2.1. General description of Nellmersbach

Maybe it sounds new at first glance, but the future air and
traffic quality in Stuttgart depends on the mobility of the
rural suburban villages like Nellmersbach: Most people live
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in medium-sized towns and in the so-called suburbs of the
metropolitan areas (Hochfeld et al. 2017, 36). The “little house
in the countryside” enjoys unbroken popularity (cf. ib.). The
workplaces, on the other hand, are mostly in the city or on the
outskirts of the cities, which leads to pronounced urban-rural
interdependencies and to alarge number of commuters (ib.).
In connection with more flexible working relationships and
living conditions, this leads to lifestyles that are ever more
distance-intensive and consequently to a sustained growth in
traffic (cf. ib.). The more dispersed the settlement structure,
the greater the daily radius of activities and thus the number
of person kilometers that are covered (cf. Canzler 2016, 342).
If one takes the future development towards urbanization
seriously, in 2050 over 66% of the population could live in the
city (cf. Ackermann 2022, 60). It must be questioned whether
more growth is possible or desirable in Stuttgart, which is
already well developed, in terms of transport and housing
policy, which is why the bundling of opportunities in rural
areas is a decisive precautionary factor from which everyone
could ultimately benefit with less effort.

Nellmersbach is a district of the municipality of Leuten-
bach in Baden-Wirttemberg, which can be found about 20 km
north-east of Stuttgart in the Rems-Murr district between
the towns of Winnenden and Backnang. In absolute terms,
the district has the largest number of commercial and in-
dustrial areas and is the most densely populated village of
Leutenbach. While the population in other parts of the city
is slowly falling, Nellmersbach has had a slight upward trend
since 2010 with over 3,000 inhabitants. Compared with the
rural area, the offer of public services is functional. There is
no direct access to further educational institutions and the
supermarkets, bakers and butchers have a monopoly. On the
other hand, Nellmersbach has good air quality and living is
significantly cheaper and usually quieter than in the state
capital. However, the development of mobility in Nellmers-
bach is becoming increasingly one-sided. The data from the
community of Leutenbach sees growing car availability. The
number of cars per 1,000 inhabitants has risen by 22.5% from
515 to 631 since 1993 (cf. Statistisches Landesamt 2022).
From a sustainability point of view, this should be viewed
critically because driving a car, regardless of the drive, is
primarily responsible for air pollution, in Stuttgart even up
to 78% (Regierungsprasidium Stuttgart 2018, 23).

2.2. Train connection

Alternatives from the public transport with less pollution
are existing: Since 1978, the S-Bahn has made it possible
to commute directly to the city center from communities
in the Stuttgart region. Historically, the original plan in
Stuttgart was to replace the large Stuttgart tram network
with a smaller metro network and car-friendly bus services
(cf. Stuttgart city council 1961, 46). Since then, the S-Bahn
was built to “primarily satisfy regional transport needs”
(cf. ib.). Because the predicted population growth did not
occur in Stuttgart's core city but in the suburbs, it can be
said that the transport capacities of the Stuttgart S-Bahn
network were undersized from the start (cf. Niederich 2018,
99). The region of Stuttgart has repeatedly decided in recent
decades to increase the frequency of the S-Bahn. Based on
therigid 20-minute cycle of the earlier suburban traffic, each
S-Bahn line was originally operated in 60/40/20-minute cy-
cles. Every 60 minutes in the evenings, weekends and in the
early morning hours, every 40 minutes during the day and
every 20 minutes during peak hours (cf. Vallée 2003, 655ff).
On certain branches even every 10 minutes (ib.). From 1985,
the S-Bahn ran every 30 instead of 40 minutes during the
day. The 60/30/15-minute cycle came in 1996, which also
worsened the 10-minute cycle on selected S-Bahn routes. By
the timetable change in December 2020, the gap between the
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earlier morning and afternoon rush hours, which still existed
between 10:30 a.m. and 12 p.m., was finally closed. Con-
sequently, there is a 15-minute service everywhere during
the day, every half hour late in the evening and a 60-minute
service in the night on selected S-Bahn lines with a single
120-minute gap.

Nellmersbach was not integrated into the S-Bahn system
until the winter timetable change in 1981, when the S-Bahn
line 3 was extended to Backnang. There is evidence that the
Rems-Murr-Kreis was even envious at this time, since two
S-Bahn lines were planned here with the S2 and S3, so that
former district administrators saw themselves as “privileged”.
Immediately after the start of operations, the S-Bahn be-
came a victim of its own success: the S3 from Backnang to
Stuttgart, which ran through Nellmersbach, was extremely
overcrowded in the morning rush hour: 1000 passengers in
the trains that were only intended for 800. According to the
Bundesbahn, the reason for the “short vehicle cover” was
that they had not expected such arush (cf. Winterling 2013).
Today, the S-Bahn line between Backnang and Stuttgart Air-
port runs like all other S-Bahn trains in Stuttgart. The next
southern stop should not be underestimated, Winnenden. It
is the next crossing station from Nellmersbach, which can
be reached in two minutes. The three-lane train station is
also used by faster regional trains, such as the MEX 19 to
Schwabisch Hall and Crailsheim or the RE 90 to Nuremberg
every 120 minutes. All of them start and end in the terminal
station of Stuttgart with fewer stops. Those are provided by
the state of Baden-Wirttemberg directly compared to the
S-Bahn, which is organized by the region of Stuttgart. The
height of the passengers from Nellmersbach by S-Bahn could
be shown with a database of the cross-sectional analysis,
which the researchers are going to present in the chapter of
the research methods.

2.3. Bus connection

Also, Nellmersbach has the public bus 335 next to the S-Bahn.
It runs every hour between Monday and Friday 6:00 and 20:00
from the Nellmersbach industrial park via Winnenden to the
Rems-Murr-hospital in Winnenden. Due to public services,
the final stop is relevant, as it is the closest hospital for the
local population. When there is school, the bus drives more
often in the morning. After nine minutes of travel time, it
stops at the Winnenden ZOB, where you can find a direct
connection to the regional trains. In addition, this station
is unmistakably a municipal traffic hub for public transport
throughout Winnenden. Every Winnenden community is di-
rectly connected per bus, but usually only at an hourly rate.
There are also direct bus connections from there to every part
of Leutenbach. However, it is characteristic that this marginal
offer of public transport does not serve many places in the im-
mediate vicinity directly. The direct neighboring municipali-
ties of Weiler zum Stein and Hertmannsweiler are not served
by a bus connection over Nellmersbach, and certainly also not
the municipality of Erbstetten, which is directly connected
to the north via the K1846 and is already on the S4. Not even
from larger places like Winnenden, a regular bus line was
set up here. The fact that public transport from Erbstetten
to Nellmersbach would take just as long as from Stuttgart to
Mannheim indicates a structural deficit in public transport
in rural areas, which of course also goes hand in hand with
the question of how high the demand for such a route can
be. Although there are no reliable cross-sectional surveys,
it should be anticipated that the researcher got additional
data from an interview that the bus service in Nellmersbach
is only used functionally to school, to work or as a direct bus
to Wunnebad, which is the biggest swimming pool in Win-
nenden and that the bus usually does not show high number
of passengers.
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2.4. P&R option

Because road congestion is a common occurrence in cities
with high traffic volumes, the ability to expand the street
network is frequently hampered by dense construction and
other terrain limits. Due to these circumstances, strategies
to reduce the number of cars entering the city center are put
into practice. There is a propensity to construct park and
ride (P&R) as a docking-solution with parking lots on the
fringes of various cities all over the world. They are made to
allow users to combine travel on their personal vehicles with
travel on public transportation, which helps cut down on the
number of automobiles. P&R should make the city centers
more accessible by public transportation easily. Additionally,
civilizations that aspire to live in a clean atmosphere are be-
coming more and more ecologically conscious. P&R should
also be able to reduce the time for searching parking spaces.
Karamychev and van Reeven (2011) show that as a result of
low speed and less fuel consumption in packed areas, travel
costs can be decreased (Karamychev/ van Reeven 2011, 459).
Also drivers can leave their vehicles in P&R, which sometimes
includes a ticket for public transportation. On the other hand,
a key consideration is where to put P&R and how to organize
high-quality public transportation. Experience has shown
that P&R parking should be situated outside of cities close
to public transportation stops, while public transportation
should be modified to satisfy user needs for travel conveni-
ence, frequency, and dependability of service (cf. ib.). Because
P&R can distribute more traffic, individuals may drive short
distances to the P&R parking before switching to public trans-
portation, so also Nellmersbach tries this docking station.
The primary objectives behind it are increasing mobility in
cities, promoting the use of public transportation, reducing
traffic congestion and pollution (Karamychev/ van Reeven
2011, 455f). The benefits of the P&R docking option are obvi-
ously multiregional: A successful P&R program can support
changing town centers, such as pedestrianization. Those
parking spaces on the outskirts can boost the overall supply
while freeing up central land for more socially advantageous
uses. To look directly at Nellmersbach, P&R is generally well-
received by motorists. Arriving at the P&R in Nellmersbach
means that you have priority access to the S-Bahn without
barriers or other restrictions. When you speak about the P&R
policy, it seems to be a redistribution tactic in the push-and-
pull approach, which is used for the mobility turnaround. For
pushing car traffic out of the city centers, the P&R pull car
traffic from the rural areas, like an attractive pricing system,
enough parking space, direct accessibility to the S-Bahn.
The better a S-Bahn system is, the sooner the usage for P&R
will improve. The number of commuters from Leutenbach
are therefore a key indicator that people generally commute
out of Nellmersbach. The pendulum balance per 1,000 in-
habitants is -524. The greater a city’'s pendulum balance, the
greater the likelihood that people will migrate from these
areas in the future. Veller (2016) pointed out that commuters
make up 60.4 percent of all employees at the Stuttgart work-
place. Almost 70 percent of commuters come from the five
districts in the Stuttgart region, almost 20 percent from the
rest of Baden-Wirttemberg and just over 10 percent commute
to Stuttgart from Germany or abroad. The growth from the
Rems-Murr district, in which Nellmersbach is also located,
amounts to 11.1%. (cf. Veller 2016, 267)

2.5. Proposed expansion options in public transport

When it comes to “expansion”, many will first think of adap-
tive transport planning that aims only to meet transport
needs. The term suggests a purely technical and infrastruc-
tural expansion, but this does not correspond to the whole.
Local public transport is already thought of as being inter-
modally networked with various means of transport, in con-
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trast to “automobilism”, which is described as monomobility
(cf. Burkart 1994, 222). The flexible use of high-quality mobil-
ity services is becoming increasingly important (cf. Meyer/
Shaheen 2017). A preparation of which offers can be used
flexibly and sensibly should make the mobility turnaround
attractive. Whether the positive slogan of intermodal traffic:
“More mobility, less traffic, good for the environment” can re-
ally be implemented is a key question of sustainable mobility
(cf. Maertins 2006, 2).

In this study, only the concepts are presented below which,
in the opinion of the research group, make mobility sustain-
able. That is, “if it consumes resources in such a way that
everyone can be just as mobile everywhere and across gen-
erations” (Kesselring 2022, 5). In the past, it was discussed,
among other things, that the connections with the bus from
Nellmersbach to neighboring communities are unsatisfactory.
It would be obvious to include a variant of the bus extension
in the potentials. However, it is becoming increasingly clear
that from an economic point of view regular buses in rural
regions can no longer be used efficiently (cf. Brenck/ Gipp/
Nienaber 2016, 24). Although a special level of subsidies is
given in Baden-Wiurttemberg, less strong revenue situations
compared to the costs usually lead to the transport services
being reduced to the required minimum. Due to the lack of
data on bus occupancy, a review of a regular bus expansion in
the research work cannot be managed and will not be pursued
further due to the low probability of implementation.

2.6. Taxi on demand

In order to expand local transport step by step in rural areas,
intermodal solutions can occur that work significantly on
the transport system and could significantly improve public
transport holistically, i.e. both municipally and regionally.
Instead of buses, taxi on demand as a docking solution came
into the discussion: In the 1970s, there were still call-bus
or shared taxis, which are similar names (cf. Konig/ Grip-
penhoven 2019, 10). If these needs-disrupted offers were
originally restricted in their performance by booking trips by
telephone using simple calculation rules, the disposition sys-
tem enables digitization to create new degrees of freedom and
more demand-oriented options. On the one hand, a higher
efficiency of the fleet is now possible and there is also a basis
for improved individualization of traffic. The flexibilization
of mobility offered by advances in information technology
represents a logical continuation of the growing desire for
individual mobility in the 21st century.

Regular bus connections are only offered every hour, such
as in Nellmersbach, public transport is perceived as inflex-
ible. To close this gap, various providers are trying to offer
passengers innovative door-to-door mobility solutions by
using intelligent algorithms. Digital and on-demand mobility
services differ significantly in their flexibility and dynamics
from old call buses and shared taxis. The use of intelligent
routing algorithms, the provision of real-time information
and a flexible digital booking option was not possible with
a pure telephone booking. Today's technical possibilities with
taxi-on-demand combine the advantages of a call taxi and
a community bus: You can get people from point to point
within a certain radius by locating with an accuracy of 5 m.
Although stops are obsolete in the system via digitized book-
ing offers, there is the possibility of putting up signs to equip
them with an order button in order to book the next taxi
manually. The combination of traditional and digital booking
should bring the greatest potential for use (cf. Konig/ Grip-
penhoven 2019, 11f).

In order to find out the attitudes of the population towards
taxi-on-demand for the research work, a vivid example had
to be worked out for Nellmersbach. The functioning of such
a system as a new add-on for the public transportation of
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Nellmersbach could look like this: in principle, the on-de-
mand-service should be fully integrated into the VVS offer
directly. This means that neither additional app nor ticketing
isrequired, but that you can book a journey directly with the
VVS app. In contrast to ride pooling, however, this on-demand
service would be carried out by selected VVS employees. The
seriousness that a transport company will radiate is still rated
higher than being picked up by strangers by car at different
rates. The feeling of security, security and togetherness is nec-
essary in this context in order to create an attractive offer. It
will no longer matter where in Nellmersbach or within a 3 km
radius of this residential area this request is sent from. It will
always be possible to go everywhere in the named radius from
that point. Individual bus stops in neighboring communities
are also integrated in order to be able to use this new mobility
offer here, at least in a bundled form. It is of great strategic
importance for public transport that the Nellmersbach and
Winnenden train stations are connected to the system, which
guarantees door-to-door at two rail transport hubs, which is
part of a smart city concept (cf. Ackermann 2022, 65).

Since the train stations can be reached directly and with
less effort, the general use of car traffic in the direction of
Stuttgart will be reduced. The entire local potential is to be
accessed with taxi-on-demand. With the recognizable taxis,
a mobility guarantee is to be created on site, for example to
enable daily shopping in the large supermarket, the play in
the next neighboring community or the next sports field and
from there back home regularly without a car. For the local
population and their neighbors from Hertmannsweiler, this
can replace pick-up and delivery services, in which regular
standing orders can be booked. It is technically possible to
combine both spontaneous bookings and standing bookings.
The guideline waiting time for a spontaneous taxi booking in
Nellmersbach at daytime is two minutes, in other villages in
Leutenbach and Hertmannsweiler five minutes. The tendency
of taxis should be the train station of Nellmersbach. Stops
outside this mile have to expect a longer waiting time if they
book spontaneously, on the other hand, standing orders can
be planned down to the minute. There are also statistics on
how many cars could be replaced with such a consistent taxi-
on-demand concept. If the vehicles were even able to drive
autonomously in the future, it is predicted that a single taxi
ride could replace 7 cars, with a pooled shared autonomous
vehicle (PSAV) even 17 per vehicle (cf. Ackermann 2022, 194).
Since combined routing options are already available today,
such shifting numbers can also be compared to a human
driver. With such a flexible offer that these taxis drive around
the clock and mainly wait door-to-door at the train station,
public transport will experience a real mobility policy up-
grade as an interconnected solution.

From a climate policy point of view, however, there are also
concerns: Despite smaller, lower-emission vehicles than in
scheduled services, there is of course also an increased poten-
tial for pedestrians and cyclists to be shifted to the on-demand
service, which generates more emissions. With such a good
quality of offer, traffic is also induced, so probably more traffic
locally will be created and thus also more emissions (cf. Esser/
Kurte 2018, 32). Only when you look at the overall compari-
son, it is possible that fewer people would use their own car
to commute, but intermodal with the taxi and train with the
same ticketing. The more trips that are planned in advance,
the more trips could be combined, and the fewer vehicles such
a system would use when taking several people to the same
place at the same time. Of course, the hassle increases when
more people use it, but since the population of Leutenbach
is manageable, taxi drivers will only have to concentrate on
driving, stopping, and letting their passengers in. The inte-
grated provision of the offer in the public transport network
sets the ambitious goal of creating a mobility offer around
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the clock in Nellmersbach. It should be examined further how
traffic behavior in rural areas will change as a result of such
close-meshed systems. Even with a generous dimensioning
of vehicles, it is always acceptable that a change in mobility
behavior takes some time to be accepted by the masses. This
would be beneficial for the quality of operations, but not for
a quick profit margin for transport companies.

Fig. 1: Taxi on demand for Leutenbach and Hertmannsweiler with
different waiting zones

2.7. Increase of S-Bahn Frequency

The other chosen alternative by the researcher group stays
a better frequency of the S-Bahn: The state of Baden-Wiirt-
temberg plans public transportation for a high level: In order
to achieve a 100% doubling of passengers by 2025 compared
to 2011, such questions as the distribution of the S-Bahn
frequency after 20:00 are highly relevant, because the state
standard should run until midnight (cf. Ministry of Transport
Baden-Wirttemberg 2014, 7).

However, the state’'s opportunities to play on the S-Bahn
are extremely limited, since the S-Bahn is owned by the re-
gion of Stuttgart. The state only has leeway to plan the train
sequences of the MEX or the regional trains in such a way that
it does not stand in the way of the expansion of the S-Bahn.
In addition, the state can support the increase of capacities
if it imposes state-wide programs that improve individual
accessibility to the train.

It must be said that the S-Bahn system on the S3 is sig-
nificantly patchy at night. Luckily, Stuttgart is one of the few
German cities that allow their S-Bahn trains to run through
at night, but an hourly service is no proof that mobility can
be guaranteed 24/7. Especially at the weekend, when many
people commute from the countryside to the city center to
experience cultural exchange there, it depends on the connec-
tion options at the train stops. As long as there is a two-hour
night gap on the S3 or there are no connections at the desti-
nation stations at night, the majority of people will continue
to travel such routes by car. In terms of local politics, it is
argued that in night traffic, local public transport is primarily
used where maximum traffic benefit can be achieved (cf. City
administration of Stuttgart 2013).

There are “considerable operating costs” caused by the
S-Bahn operation and similar considerations are made with
the S-Bahn which “higher-demand traffic times” the Stuttgart
region should intensify. Although it is true that the cost of
a mobility turnaround is significantly higher at night, the
region of Stuttgart could become a pioneer in Germany, when
it frequents its rails also continuously at night. There could
be an opportunity to get a 10 min frequency or anew S-Bahn
line with fewer stops: If you take the theories of modal shift,
then you would have to think about how Nellmersbach could
be better connected to larger cities like Stuttgart as the main
destination for commuters from Leutenbach. The continuous
S-Bahn, which certainly has an added value for passengers
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outside of the capital area, may not be sufficient for passen-
gers who absolutely want to switch to Stuttgart terminal
station. Because of the construction work on Stuttgart 21,
the S-Bahn station and the terminal station that has been
moved forward are a 15-minute walk away from each other,
which is unattractive. In principle, it is an increase in travel
time that paralyzes public transport, so especially for those,
who are switching at the terminal station, the demand of the
MEX from Winnenden ending above will stay on a high level
until the Stuttgart station is linked better again. A big ques-
tion is whether it is possible to create offers in Nellmersbach
within a 15-minute S-Bahn cycle. For example, if you have
a 10-minute cycle on the S-Bahn in Berlin, you create signifi-
cantly more capacity in general up to 20% compared to the
15-minute cycle (cf. VBB Verkehrsverbund Berlin-Branden-
burg 2020, 41). Wurmthaler (2019) warns of the quality of
the S-Bahn and thus rejects the 10-minute service. Since all
S-Bahn lines in Stuttgart are routed through the main route,
there is no additional capacity for a 10-minute cycle in the
current S-Bahn system (cf. Wurmthaler 2019, 2).

Fig. 2: S-Bahn and MEX routes between Stuttgart and Nellmersbach
today vs. with Stuttgart 21

The two options above do not accommodate possible ad-
ditional capacities. The capacities for the Stuttgart 21 (S21)
underground stop are planned at the limit (cf. Schwanhauf3er
1997, 58). Compared to the S21 stop, the Ministry of Trans-
port gave the terminal station clear advantages in terms of
its expandability and capacity increases, but their necessary
access routes have been dismantled as part of the S21 work
(cf. Ministry of Transport Baden-Wirttemberg 2013, 14). For
this reason, the establishment of further trains in these areas
would not be given. But are there other options that deviate
from the system? More realistic for the future would be a special
S-Bahn or MEX that does not stop at all stations. Even if it could
only be implemented on a two-lane route at short intervals,
there would be the possibility that a special S-Bahn would
be installed, which would hold on at the S3 stops between
Backnang and Waiblingen, but from then on it would not stop
on the four-track section to Bad Cannstatt and from there on
today’s railway bridge at ground level to the Stuttgart terminal
station. In the future, all other trains would end in the new tun-
nel route there, so that they could drive into the underground
stop after the completion of Stuttgart 21. Between Backnang
and Waiblingen, the frequency would be also shortened when
those fast S-Bahn trains runs before the current S-Bahn line,
like every 30 minutes so sometimes the frequency can be re-
duced on the S-Bahn from 15 to 7 minutes.

Fig. 3: S-Bahn and MEX routes between Stuttgart and Nellmersbach
with combi station
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Only necessary for this would be the preservation of the
Stuttgart terminal station and its direct connection to Bad
Cannstatt. Then such faster S-Bahn trains could be used to
increase the number of passengers from rural areas and
help for an intelligent distribution from the typical S-Bahn
trains. Depending on how big the commitment to maintain
the terminal station would be politically, better frequen-
cies could also take place on other S-Bahn routes - a rigor-
ous preservation of the terminal station would mean 27
tracks, so Stuttgart would have the largest train station in
Germany and thus serious station capacity for the mobility
turnaround.

3. RESEARCH METHODS

3.1. The development of the research

In transport science, it is common for a spatial planning
analysis to collect commuting statistics in advance in order
to determine how many people generally commute in and
out, regardless of their mode of transport (cf. Canzler 2016).
Subsequently, accessibility studies should show the current
status of how long it takes to travel from the points under
consideration to the neighboring communities and to the
nearest large city. Only then will the more specific case of the
S-Bahn be discussed: The development of the topic of public
transport in Nellmersbach, the BMW Research Institute for
Mobility Research (2006) and other secondary literature had
repeatedly shown that more frequent offers bind more pas-
sengers to local transport (cf. Institute for Mobility Research
2006, 136f).

Under this hypothesis, it should be shown in Nellmersbach
outside the core city of Stuttgart how much the compression
of the 15-minute interval in Stuttgart between 2011 and 2018
led to an increase in passengers at the Nellmersbach stop.
A quantitative cross-sectional survey of the S-Bahn station
is therefore available. Following the cross-sectional survey,
there will be a qualitative discussion of how the local popu-
lation in Nellmersbach uses the offers of the environmental
association. In order to evaluate possible expansion poten-
tial, more in-depth qualitative social research is required,
which also considers the S-Bahn not only one-sidedly. Since
the automobile in rural areas, in contrast to many cities,
definitely does not yet have an obsolete status, potential is
seen in park and ride as well as in an environmental network
integrated taxi-on-demand system. For this purpose, peo-
ple will be interviewed at the official Park and Ride station
directly at the train station in order to analyze the mobility
situation in Nellmersbach. Integrated into this are, apart
from demographic queries, the individually used options of
public transport, which integrate S-Bahn, bus, Park and Ride
and the Taxi On Demand option.

Finally, it should be found out which bundle of measures
is preferred. An overview of how this could function in terms
of capacity and infrastructure and how it is widely accepted
by the population should also answer the research question.
With this orientation, however, the research work differs from
a more in-depth examination of a concrete push-and-pull
policy: Neither a change in pricing policy is considered in
the study, nor restrictive measures to reduce car traffic such
as lane narrowing on federal highways or speed reductions.
The elaboration is limited exclusively to the public transport
orientation, since after examining the following commuter
statistics, the use of active mobility in the entire transport
choice system is assessed as too low. With the help of holistic
mobility studies, position determinations can be carried out
more specifically than in a “one-sided” pull consideration of
public transport.

Summarized, there are a total of four methods that are
used as standard:
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- Commuting statistics: They are carried out to identify
necessary traffic flows

- Regional accessibility analysis: For covering the connec-
tions to the neighborhood and to the nearest major city.
Travel times, often determine traffic behavior.

- Cross-sectional survey of the S-Bahn station: It was to
be used to check how many passengers travel by train
and what effects a reduction in services would have on
the community. These were requested from the Stuttgart
region.

- Qualitative interviews: In order to qualitatively record
shift potential, P&R users in Nellmersbach were asked
about their mobility behavior in this study. In-depth sur-
veys about a potential mobility-on-demand offer are inte-
grated here. The regional accessibility analyzes cover the
connections to the neighborhood and to the nearest major
city. Furthermore, it is necessary to consider travel times,
which can often determine traffic behavior. The regional
accessibility analyzes cover the connections to the neigh-
borhood and to the nearest major city. In order to qualita-
tively record shift potential, P&R users in Nellmersbach
were asked about their mobility behavior in this study.
In-depth surveys about a potential mobility-on-demand
offer are integrated here.

- The cross-sectional survey of the S-Bahn station was to
be used to check how many passengers travel by train and
what effects a reduction in services would have on the
community. These were requested from the Stuttgart re-
gion. Furthermore, it is necessary to consider travel times,
which can often determine traffic behavior. The regional
accessibility analyzes cover the connections to the neigh-
borhood and to the nearest major city. In order to qualita-
tively record shift potential, P&R users in Nellmersbach
were asked about their mobility behavior in this study.
In-depth surveys about a potential mobility-on-demand
offer are integrated here.

3.2. Quantitative Analysis

For the study, there were several forms of quantitative re-
search: There are a commuting statistic to see how many peo-
ple commute, regional travel time analysis to see how much
time the difference between public transport and private cars
is today and cross-sectoral analysis from the commuters of
the S3 in Nellmersbach before and after the expansion of the
15-min frequency to show a possible difference. The research-
er asked the Region Stuttgart, which is responsible for the
S-Bahn system in Stuttgart for the cross-sectoral analysis of
the S3 commuters in Nellmersbach for 2011 and 2018 by mail
and by phone. In the mail, the researcher got back, there are
two tables with the same data. One is the absolute number
of passengers for the years 2011 to 2021 from Nellmersbach
in total, the other visuals it daily.

3.2.1. Commuting statistics

The number of commutes makes it clear that there are many
connections between the regions, which can be seen in terms
of traffic. However, it also shows a risk that increasing car
use in rural areas can negatively affect the air and mobility
situation in Stuttgart. In absolute numbers, in 2020, Leuten-
bach had one of the most negative commuter balances with
a total of -3,458 commuters after Weinstadt (-3,902). The
lower the value, the more people work elsewhere. A closer
look at the 2,087 commuters shows that the cities of Win-
nenden, Backnang, Waiblingen and Stuttgart account for
around half of all commuters to Leutenbach. Leutenbach
covers a third of its commuters from the neighboring cities
of Winnenden and Backnang, which shows the regional im-
portance of such a municipal interdependence. At least 1,060
remain in the local area, which corresponds to 9% of Leu-
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tenbach. However, the commuter destination of the people
from Leutenbach made clear where most of the people from
that commune were drawn to: the state capital of Stuttgart.
1,318 out of 5,043 commuters in total commute there, which
is with 26.1 % the highest value in Fig. 4.

And although the emigration figures are clear, it is intend-
ed to make the rural region future-proof. The constitutional
task of creating “equal living conditions” is mentioned again
and again. And although spatial planning has few resources
for change processes, there are progressive approaches to up-
grading the country. Thus, analogous to the “right to the city”,
the “right to the village” repeatedly comes up as a demand
that includes the fact that rural regions can also develop
both in local transport and in terms of labor market policy
(cf. Belina et al. 2021, 407f). These places, which are home for
many, should be kept or made attractive so that every genera-
tion has a good perspective on life (cf. ib.). This increases the
value of being rooted in one’'s home country and gives the
population an equal option of being able to stay with new
professional and educational opportunities. This would also
break with the trend of multi-local decomposition of living
habits, which leads to housing and job shortages in the cities
(cf. Ruger et al., 135). Such an individualization is “accord-
ingly - just like mobility - by no means proof of successful
freedom, but rather a shifting of constraints and a damnation
of having to find one’s own in the chaos of change” (cf. Hoanzl
2017, 48). An improvement in the structural situation in rural
areas also contributes to relieving the city, mobility solutions
play a significant role in this. The interdependence of the
municipalities of Nellmersbach and Stuttgart can therefore
also be regarded as interdependent.

Fig. 4: Commuter destination from Leutenbach

3.2.2. Regional travel time analysis

Travel time still remains one of the most important criteria
when making mobility decisions. If more activities are to be
undertaken in ever tighter clocked daily routines, individual
activities become less important, which means that the will-
ingness to invest time in traffic also decreases continuously.
The idea of individualization, which is widespread in the trans-
atlantic region, creates a need to keep travel times as short
as possible (cf. Wondratschek 2021, 16f). The fact that travel
distances are getting longer is favored by an ever-increasing
urban-rural divide. It can be seen as a blocking instrument
for sustainable mobility when high rent or housing costs in
the city inspire a gentrified expansion of the city called “urban
sprawl”, which Schmitz (2020) describes as “space-eating” and
“faceless” (cf. Schmitz 2020, 8). The approach to a regionali-
zation of life and economy can be a strategy to reduce traffic
with short distances (cf. ib.) This is exactly the way of thinking
for “a right to the villages”. By comparing local destinations
with those from the capital, you might see differences in the
achievement times, so anyone can better understand the rea-
sons for an existing favorized mode of transport. Over 59.2%
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Fig. 5: Travel time in the Stuttgart’s destination

Fig. 6: Travel time in the Nellmersbach neighborhood

of the people from Nellmersbach commute every day in the
region, so a comparison of the travel time for cars and the
environmental network between local and regional routes is
necessary. The direct relations to the state capital, to which
26,1% are commuting, were calculated from five selected way-
points located in the municipality of Leutenbach.

Various points can be selected as fixed points of a city.
The selection is based on choosing a transport hub and two
destinations, one in the city center and one in the outskirts.
The main station, the town hall and the television tower were
therefore selected for Stuttgart. Although the commuter
data does not indicate the exact location where commuting
takes place, such a mix offers a more balanced picture of the
times to be assumed. The commuting time with the environ-
mental network (EN) to reach a destination in the capital
often takes more time than using a car. Only between the
Nellmersbach S-Bahn station and Stuttgart Hbf the public
transport is faster.

Here you can also see a Stuttgart-specific phenomenon:
The public journey time to the television tower is so long be-

50

cause only the slower U-Bahn goes up. From the town hall of
Leutenbach it is particularly drastic: Instead of 31 minutes by
car, it would take 67 minutes by public transport. So it would
be too short-sighted to make the state solely responsible for
weak public connections, since Stuttgart’s public transport
system can also be expanded.

However, if you look at the travel time to the neighbor-
hood villages of Nellmersbach, it is noticeable that the sig-
nificantly different travel times already occur in the munici-
pality. Of course, bicycles would have a mitigating effect
on sections of the route, but the immediate availability of
a bike is not always certain. But if the bus is missed, many
people usually walk. It can therefore be said that the street
is superior to the public with such travel times. But even
if the alternatives to the road in rural areas are few or sim-
ply non-existent, it is necessary to present more mobility
policy concepts for the road than to suggest the need to own
a car with P&R. It's about how the potential could look to
make public transport as attractive as possible for the local
population.
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3.2.3. Cross-sectoral analysis

To find out how many people are using the S-Bahn, there is
aneed for quantitative data. In transport companies of Baden-
Wiirttemberg, they use “cross-sectoral analysis”, which are
based on quantitative passenger surveys, organized by the
train providers. Often the data is not available for the pub-
lic because they are heavily subject to corporate secrecy. In
public, the absolute number of passengers is often presented,
which often increases. For Nellmersbach, the research group
needs the data from the special train station. There are no al-
ternative digital options, such as exact counts using modern
evaluations of camera data, and they would not be feasible
in Europe in terms of data protection anyway. It would have
been conceivable to simply carry out the survey independent-
ly. However, the time-benefit ratio and the lack of reliability
in the projections from a few points in time speak against it,
and the research group sees no reason to distrust the author's
data collection. The implementation is carried out by a com-
missioned institute, which uses traffic counters several times
amonth on different days and for all trains. Statistics can be
created at the end of each year, and the operator can even
have more precise surveys of the individual trains. However,
if you look at the results of the cross-sectional analysis, you
can see that after a consistent introduction of the 15-minute
frequency during the day, there were no significant changes
in mobility behavior at Nellmersbach. The maximum number
of passengers in Nellmersbach was reached in 2014. Dur-
ing Corona, the passenger went back clearly. Before that,
however, you can see a stagnation in passenger numbers at
this stop. It seems that the introduction of the 15-minute
clock didn't have much of an effect. A marginal increase be-
tween 2011 and 2018 cannot significantly confirm that the
frequency of the S-Bahn needs to be improved.

Fig. 7: Cross-sectoral analysis S3 commuters

5.3. Qualitative Analysis

As qualitative method the researcher group made face to face
interviews about the opinions from the people to evaluate their
shifting potential. To check the current situation of their us-
age of the park and ride system in Nellmersbach and to know
the real conditions the interviewees counted the number of
illegally and legally parked cars at the day of the interviews.

5.3.1. Instruments

For the different interviews a guideline was outlined. People,
who are interviewed, were find spontaneously, the answers
were immediately recorded in writing. The researchers checked
following attributes in 4 to 5 minutes with 42 persons.

- Place of residence

(“Could you tell us, where is the place of your residence?")
- Destination

(“Where is your destination for today?")
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- Frequency of usage of park and ride
(“How often do you use P&R in Nellmersbach?")

- Opinion to the S-Bahn frequency
(“Can you tell us your opinion about the current S-Bahn
frequency in Nellmersbach and is there something you want
to enhace?”)

- ticket of public transport and mobility behavior with
On-Demand option.
(“Which ticket for public transport do you use? Also, we
want to share the idea, that Nellmersbach and his neigh-
borhood could get a taxi-on demand service, where you
can book taxis online by app, by button on some POI in
Nellmersbach or by phone. The ticket would be integrated
in the VVS system, so you can commute free, if you have
a VVS subscription. In Nellmersbach you'd only wait two
minutes, in other villages 5 minutes. Would you use such
a service in future?”)

5.3.2. Choice of people and location

The persons were randomly selected at the park and ride car
park. The research group did not commit to an age group but
addressed everyone who was staying at the park and ride in
Nellmersbach for the study. There are several reasons why
park and ride users were chosen for that interview. Basi-
cally, it was about being able to ask a maximum number of
people in Nellmersbach about public transport in a short
period of time. In the period between the end of May and
the end of June 2022, no better opportunity was seen to have
many conversations, e.g., at village festivals, football match
days or other regionally important events. An alternative
idea of recording interviews at the local supermarket was
rejected because the surveys had to take place on days when
the frequented supermarket was closed and because on the
common observation day there was only one football team
in the parking lot, whose attendance was not certainly valid
for a scientific interview at that moment.

But not only the reason that a lot is going on at the park
and ride was crucial: Anable (2005) conducted a psychologi-
calitem test to investigate the potential for change in modal
choice behavior (Anable 2005, 71).

The result is six target groups with “malcontented motor-
ists”, “complacent car addicts”, “die hard drivers”, "aspiring
environmentalists”, “car-less crusades”, “reluctant riders”
(cf. ib.). The solution consists of four groups with car owner-
ship and two groups without their own car. Recommenda-
tions for action are suggested for each group. The people who
use park and ride are therefore a main target group, since
they drive a car but are also “willing to change” because they
use park and ride. Here, the groups “malcontented motor-
ists”, “complacent car addicts” and “aspiring environmental-
ists” can be found, which make over 74% of all in general
(ib.). The target group “die hard drivers”, “car-less crusades”
or “reluctant riders” can be neglected, since their mobility
behavior will not change with improvements in public trans-
port, since they never or already use it constantly. By ask-
ing which ticket someone uses, mobility behavior in public
transport can tend to be determined in order to be able to
make classifications.

5.3.3. Implementation

The qualitative study took place on 15, 18, 19 and 23 June
2022 on very hot days over 30°C in Nellmersbach. Before
starting the interviews, the group familiarized themselves
with the overall capacity and implementation of the park
rules. The time slot was from 13:00 to 16:00, on the last date
from 12:00 to 19:00. It was possible to interview more people
in a shorter time. This is exactly what the guide should be
designed for. While the short statements about park-and-ride,
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S-Bahn frequency and tickets often ran without complica-
tions, briefly explaining the taxi-on-demand idea was chal-
lenging. The research group wanted to present the vision in
four short sentences. Only one or two respondents gave the
impression that they might have misunderstood something.
It was a challenge to make the speech as simple as possible,
which is why the sentences only had to be established after
the fourth and fifth interview. Basically, the German-speaking
researcher encountered open, friendly attitudes from people
who were all willing to take part in the study. No changes
were made, in one single exceptional case a study participant
was spontaneously asked directly from Nellmersbach about
the local bus service.

5.3.4. Description of the Sample

Before talking about the core content of the results, it must
be said that there was a surprise when it came to the age
and gender of the respondents: Of the 42 respondents, only
6 were women. The interviews are therefore mainly based
on the opinions of men. This gap is more extreme for resi-
dents of Nellmersbach: 15 men and only one woman. There
is also an interesting demographic outcome: over 75% of
all participants were no more than 40 years old, only 25%
older. This means that “young men” in particular dominate
the following results

5.3.5. Results

Park and Ride Counting

It must be made clear that the P&R in Nellmersbach is not
integrated into the public transport system of the VVS (trans-
port association of Stuttgart), and that tickets only have to
be bought separately, which according to Parkhurst (1995)
is "disadvantageous” (cf. Parkhurst 1995, 19). On the other
hand, there are partially covered bicycle parking spaces and
small approaches to increase micro mobility. On 15 June 2022,
the researcher noticed during their observation critically the
situation of the P&R in Nellmersbach. From 94 cars only 51
have parked in the P&R area with valid parking tickets, but 43
parked illegally. With a day ticket for one euro and monthly
tickets for ten euros, such numerous violations are surpris-
ing. When it comes to increasing public transport, however,
it is always questionable how successful P&R is really in
practice. The usage of space stays limited with the parking
areas despite its size and in terms of statics and transport
infrastructure it is a revelation that the local public transport
and the public access to the train station as a transport hub
are insufficient. To see P&R as a sustainable long-term solu-
tion is a big misunderstanding, because not everyone wants
to drive a car. If Nellmersbach really is depending on the road
or how fast you can get with the environmental association
from this village should be shown in the next section.

Place of Residence

When it comes to residence, there is a clear picture: Only
one person came safely from outside the Rems-Murr district,
from Jena, three gave no information. The rest come from the
region of Stuttgart, 39% directly from Nellmersbach.

Destination

There was a very strong bias as to where people commute
to. Double entries were possible, so that Stuttgart was the
destination in 32 cases. Other destinations within the region
were named 9 times, 2 more in Baden-Wiirttemberg, 1 was
Munich (German-wide). If you look at the commuter statis-
tics, itis noticeable that a disproportionately high number of
people commute to Stuttgart: At least 78% of the P&R users
had the state capital as their destination in the study, while
only 26.4% had the destination in the commuting statistics.
For inhabitants, there were even 81% whose destination was
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Stuttgart. In this respect, it can be said with high probability
that commuters with public transportation from Nellmers-
bach to Stuttgart use P&R.

Fig. 8: Commuting destination

Frequency of usage of Park and Ride

The result of the frequent P&R usage is that this docking sta-
tion has so far not been used as a “regular parking lot” but
as a "P&R with a high degree of usage variation”: 33% have
used it for the first three times, a quarter often, and another
quarter usually to events such as parties, VfB matches or
visits to Wilhelma. It is striking that Nellmersbach was more
self-critical about the use: The quotes “don’t like parking
here”, “often walk to the station, but today it was too hot” or
“no one can bring me to the S -Bahn with luggage” that users
take a critical look at P&R and it sometimes seems apologetic.
Other people from Nellmersbach give pragmatic reasons,
such as “too foul to walk”, “hates car-driving” or “can drive
home at night directly”.

Opinion to the S-Bahn frequency

After that, the participants showed their opinion on the
S-Bahn frequency. 11 users were satisfied with the S-Bahn
frequency, but the majority clearly wanted a continuous
15-minute frequency the whole day, i.e., at least until night,
but also on weekends. Even more radical are 11 users who
demand a higher frequency and name Berlin as a role model. 3
would like to have fewer stops to speed up the S-Bahn, 7 gave
a general criticism of how bad public transport is still in their
region compared to the situation in Nellmersbach. When it
comes to the S-Bahn, the local population of Nellmersbach
is much more critical. Clear overall improvements in public
transport were proposed for 15 out of 16 study participants.
While 9 here would like to have the 15-minute cycle all day,
there is also a blanket criticism of the bus services or 5 want
a higher frequency.

Ticket of public transport and mobility behavior
with On-Demand option
Do critical Nellmersbachers also mean worse VVS subscrip-
tion usage in P&R? According to this study, this question
should be answered with a clear “no”. 6 out of 9 VVS sub-
scriptions belonged to a person from Nellmersbach. The
subscription usage rate is therefore disproportionately high
compared to the others, but single tickets for public transport
are rarely bought from the P&R users from Nellmersbach.
This can clearly also have something to do with the fact that
during this period the 9€ ticket brought people back onto
the trains for the first time since Corona. It is precisely that
Nellmersbach’s population proposed technical innovations.
Additionally, better bus services to Winnenden are required
or a third track to Backnang.

However, taxi-on-demand is hyped by the focus group:
Over 90% state that they'd use the offer, but 100% of the
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local population of Nellmersbach. But it is also about the
design of this project. For example, the demand is for it to
be as simple as possible, for the taxi call to be implemented
using a button, or for older people to have taxis on demand
because young people can walk. Some interviewees revisit
the fact that the project will improve the mobility situation.
One of them stated that it would have “no impact” on the
climate, but that everyone would buy a subscription. Another
interviewee spokes of the “capacities question”. On the other
hand, most of the given comments are clearly supportive, like

" ou a

they were talking about “the solution”, “fantastic idea”, “cool

idea”, “for the suburbans the best solution”, “huge chance” or
“more than the lazy bus”.

4. DISCUSSION

One of the most explosive outcomes of the study presented
is that the extension of the 15-minute interval on the S3 from
2011 to 2018 has not led to growing passenger numbers in
Nellmersbach. In Nellmersbach, only minimal increases
can be seen in the comparison period before the start of the
pandemic. For this reason, it is acceptable that a higher fre-
quency of trains alone will not motivate more people to
switch to public transport, even if a lot of P&R users directly
from Nellmersbach were in favor of more frequent services
on the rails. Rather, it must first be seen how people can be
persuaded to use public transport.

Accepting P&R offers is limited, but it is used surprisingly
heavily by locals in Nellmersbach. For this reason, setting up
a taxi-on-demand service can unleash enormous potential.
For one thing, more people can leave their car for a lot more
trips, or possibly get rid of it entirely. On the other hand,
extensive accessibility via the various booking options and
the principle of “free taxis with VVS ticket” will most likely
work from a marketing point of view, especially consider-
ing that 90% of the interviews viewed the use of on-demand
service positively. Capacity research is required as to how
many taxis would be necessary for this concept, since this will
also involve costs in order to build the foundations in such
a way that the high operational quality standard mentioned
can also be maintained and the project is not due to an un-
dersupply on the market “failed”. Through this study, it was
evaluated that on-demand would be used with these criteria
from the research group, which would be a partial answer to
the research question. However, relying on taxi-on-demand
will inevitably shift parts of the existing micro-mobility from
a more climate-friendly mobility to the road, which, viewed
solely in Nellmersbach, seems counterproductive for the cli-
mate. Supra-regionally, it should bring the B14 commuters
from the road to the rails by making this on-demand service
easier to reach junction stations and thus more climate emis-
sions should be saved by shifting car journeys. If it is pos-
sible to get people with the on-demand service enthusiastic
about public transport, then intermodal solutions in the rail
infrastructure could be used.

The study was able to show that the expansion of the rail
infrastructure continues to contribute to the core of a solu-
tion, which is suitable for the masses for increasing public
transport usage in Nellmersbach: an above-average number
of trips to the state capital should in future be made faster
and more densely with public transport instead of the car. If
itis purely up to the opinion of those to be interviewed, the
beat should be clearly condensed, especially in the evening
and at night. But considering Wurmthaler’s (2019) objec-
tions that the S-Bahn main route cannot be expanded and
therefore there cannot be a 10-minute frequency on Stutt-
gart’'s S-Bahn trains in the medium term, the concept with
accelerated S-Bahn trains between Backnang and Stutt-
gart terminal station should be implemented in the agenda,
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which was mentioned of five people in the study. This would
also make it possible to increase the number of services to
Stuttgart, which a large majority would like. The project
would require a clear political commitment to maintaining
the Stuttgart terminal station and its current rails to Bad
Cannstatt. To be able to initiate the mobility turnaround in
Nellmersbach, it is therefore important to improve regional
accessibility by public transport, which could be ensured
in future by taxi on demand, the rail transport should also
continuously be upgraded in terms of travel times, frequency
and operating quality.

Only if improvements are made at both the municipal-rural
and supra-regional level, it will be possible to establish a form
of mobility that can ultimately have the title “sustainable”,
which therefore is future-proof and climate-friendly.

LIST OF FIGURES

All links and references were checked on 10 July 2022.

Fig. 1: Taxi on demand for Leutenbach and Hertmannsweiler with
different waiting zones. Background data basis Openstreetmap.

Fig. 2: S-Bahn and MEX routes between Stuttgart and
Nellmersbach today vs. with Stuttgart 21.

Fig. 3: S-Bahn and MEX routes between Stuttgart and
Nellmersbach with combi station.

Fig. 4: Commuter destination from Leutenbach. Statistisches
Landesamt Baden-Wiirttemberg (2022). Pendelnde und
Bevolkerung am Wohnort in den Gemeinden 2020 im
Rems-Murr-Kreis: https://www.statistik-bw.de/Pendler/
Ergebnisse/

Fig. 5: Travel time to Stuttgart’s destination. Traffic data from
Google Maps for Friday 18:00. Background data basis
Openstreetmap.

Fig. 6: Travel time in the Nellmersbach neighborhood. Traffic data
from Google Maps for Friday 18:00. Background data basis
Openstreetmap.

Fig. 7: Cross-sectoral analysis S3 commuters. Requested data from
the Region of Stuttgart (2022).

Fig. 8: Commuting destination. Own-designed dataset.

REFERENCES

Ackermann, Malte (2022). Mobilities in Practice. What is Mobility-
as-as Service? Understanding Concepts, Future Developments
and Implications. In: Slides from the lecture “Mobilities in
Practice” in the study program “sustainable mobilities” from
the summer term 2022.

Anable, Jilian (2005). ‘Complacent Car Addicts’ or ‘Aspiring
Environmentalists'? Identifying travel behaviour segments
using attitude theory. In: Transport policy. Volume 12. Issue 1.
pp. 65-78. https://doi.org/10.1016/j.tranpol.2004.11.004

Belina, Bernd/ Kallert, Andreas/ MieBner, Michael/ Naumann,
Matthias (2021). Editorial: Vergessenes Land. Perspektiven
auf rurale Entwicklung. In: PROKLA 204. Volume 51. Issue 3.
pp. 400-414. https://doi.org/10.32387/prokla.v51i204.1961

Brenck, Andreas/ Gipp, Christoph/ Nienaber, Petra (2016).
Mobilitat sichert Entwicklung. Herausforderungen fiir den
landlichen Raum. IGES Institute GmbH on behalf of ADAC e. V.

Burkart, Gunter (1994). Individuelle Mobilitat und soziale
Integration. Zur Soziologie des Automobilismus. In: Soziale
Welt. Volume 2. pp. 216-241.

Canzler, Weert (2016). Art und Umfang der raumlichen Mobilitat.
In: Raumliche Mobilitdt und regionale Unterschiede. Auszug
aus dem Datenreport 2016 des Statistisches Bundesamt (2016).
Ein Sozialbericht fir die Bundesrepublik Deutschland. Bonn.
pp. 341-346.

City administration of Stuttgart (2013). Durchgangiger S-Bahn
und oder Nachtbus-Betrieb in Stuttgart (Nachtverkehr). In:
Birgerhaushalt 2013. Application no. 3793.

Transactions on Transport Sciences | Vol. 1/2023


https://www.statistik-bw.de/Pendler/Ergebnisse/
https://www.statistik-bw.de/Pendler/Ergebnisse/
https://doi.org/10.1016/j.tranpol.2004.11.004
https://doi.org/10.32387/prokla.v51i204.1961

Esser, Klaus/ Kurte, Judith (2018). Autonomes Fahren. Aktueller
Stand, Potentiale und Auswirkungsanalyse. Study for the
Association of German Chambers of Commerce. Cologne.

Golant, Stephen (2019). Stop bashing the suburbs: Mobility
limitations of older residents are less relevant as connectivity
options expand. In: Journal of Aging Studies. Volume 50. Issue
100793. https://doi.org/10.1016/j.jaging.2019.100793

Hoanzl, Martina (2017). Bedrohtes Zuhause und der Verlust von
Heimat. Existenzielle (Lebens-)Themen auf Nebenwegen im
Unterricht. In: Bleher, Werner/ Gingelmaier, Stephan (Hg.)
(2017). Kinder und Jugendliche nach der Flucht. Notwendige
Bildungs- und Bewaltigungsangebote. Beltz. Basel. pp. 40-64.

Hochfeld, Christian / Jung, Alexander/ Klein-Hitpaf3, Anne/
Maier, Urs/ Meyer, Kerstin/ Vorholz, Fritz (2017). Mit der
Verkehrswende die Mobilitat von morgen sichern 12 Thesen
zur Verkehrswende Eine Diskussion zu den wichtigsten
Herausforderungen der Verkehrswende (Langfassung). Agora
Verkehrswende. Berlin.

Institut fir Mobilitdtsforschung (2006). Offentlicher
Personennahverkehr Herausforderungen und Chancen.
Springer. Heidelberg. https://doi.org/10.1007/3-540-34209-5 8

Karamychev, Vladimir/ van Reeven, Peran (2011). Park-and-ride:
Good for the city, good for the region? In: Regional Science and
Urban Economics. Volume 41. pp. 455-464.

Kesselring, Sven (2022). Mehr Beweglichkeit wagen. Die
Mobilitatswende gemeinsam entwickeln: gerecht, sozial
und bezahlbar. Baden-Wirttemberg Institut fiir Nachhaltige
Mobilitat.

Konig, Alexandra/ Grippenhoven, Jan (2019). Ridepooling,
Mobility-on-demand, fahrerlose Busshuttles - Zur
Psychologie des Teilens von Fahrten in bedarfsgesteuerten
Mobilitatskonzepten. In: Journal fir Mobilitat und Verkehr.
Volume 2. Braunschweig. pp. 10-22. https://doi.org/10.34647/
jmv.nr2.id13

Maertins, Christian (2006). Die Intermodalen Dienste der
Bahn: Mehr Mobilitdat und weniger Verkehr? Wirkungen und
Potenziale neuer Verkehrsdienstleistungen. Discussion Paper.

Meyer, Gereon/ Shaheen, Susan (2017). Disrupting Mobility.
Impacts of Sharing Economy and Innovative Transportation on
Cities. Springer. Cham.

Ministry of Transport Baden-Wirttemberg (2013).

Stuttgart 21 - ein geplanter Kapazitatsriickbau? Zugzahlen,
Leistungsfahigkeit, Bemessungsgrundlage.

Ministry of Transport Baden-Wiirttemberg (2014). Zielkonzept
2025 fir den Schienenpersonennahverkehr (SPNV) in
Baden-Wirttemberg Angebotskonzept und Angebotsstandards fir
den landesbestellten SPNV. 4th edition. Druckfrisch. Stuttgart.

Niederich, Nikolaus (2018). Menschen beweg(t)en Menschen.
Eine Geschichte der Stuttgarter StraBenbahnen AG seit 1868.
Aprinta. Wemding.

Parkhurst, Graham (1995). park and ride: Could it lead to an
increase in car traffic? In: Transport policy. Volume 1. Issue 2.
pp. 15-23.

Petrowitsch, Gregor/ Pribil, Anna (2021). Fridays For Future
demands climate neutral mobility and a complete mobility
revolution. In: Maus, Wolfgang/ Liebl, Johannes/ Beidl,
Christian (Hg.) (2021). Internationaler Motorenkongress 2021.
pp- 589-595.

Riiger, Heiko/ Schier, Michaela/ Feldhaus, Michael/ Ries, Tammy
(2014). Einstellungen zur Akzeptanz raumlicher Distanz in
erwerbsbedingt multilokalen Lebensformen. In: Zeitschrift fir
Familienforschung. Volume 26. Issue 2/2014. pp. 121-143.

Regierungsprasidium Stuttgart (2018). Luftreinhalteplan fur
den Regierungsbezirk Stuttgart. Teilplan Landeshauptstadt
Stuttgart. 3. Fortschreibung des Luftreinhalteplanes zur
Minderung der PM10-und NO2-Belastungen. November 2018.

Schmitz, Stefan (2020). Stadtverkehr im 21. Jahrhundert. Ein
Appell fur eine nachhaltige Raum- und Mobilitatsentwicklung.
In: Geografische Rundschau. Issue 3. Brunswick. pp. 4-9.

54

SchwanhauBer, Wulf (1997). Stuttgart 21 -Ergdanzende betriebliche
Untersuchungen. Teil 3. Leistungsverhalten und Bemessung
des geplanten Stuttgarter Hauptbahnhofes und seiner
Zulaufstrecken. Transport Science Institute of the RWTH
Aachen University.

Statistisches Landesamt (2022). PKW-Bestand je 1.000 Einwohner.
Anzahl der PKW je 1.000 Einwohner seit 1993. Leutenbach
(Rems-Murr-Kreis). URL: https://www.statistik-bw.de/Verkehr/
KFZBelastung/77005006.tab?R=GS119042

Stuttgart city council (1961). Public session of the Plenary
Assembly of the Municipal Council on Thursday,

20 April 1961 at 4:00 p.m. in the Town Hall, Great

Session Room. URL: https://www.stadtarchiv-stuttgart.
findbuch.net/pics//R.. AugiasArchiv8. ~Grafik. ~GR
Protokolle. ~470 24 1961. ~24 470 19610420 oe VV.PDF

Vallée, Dirk (2003). 25 Jahre S-Bahn in der Region Stuttgart:
Ruckblick - Innovation - Perspektiven. In: Eisenbahntechnische
Rundschau. Issue 11/2003. pp. 655-665.

VBB Verkehrsverbund Berlin-Brandenburg (2020). Mobilitat
in der wachsenden Hauptstadtregion - Chancen und
Herausforderungen.

Veller, Michael (2016). Zahl der Einpendler nach Stuttgart
nimmt weiter zu. In: Statistik und Informationsmanagement.
Monatsheft 10/2016. Stuttgart. pp. 267.

Winterling, Martin (2013). Unsere S-Bahn: Als die S-Bahn laufen
lernte. In: Winnender Zeitung from 22 may 2013.

Wondratschek, Florian (2021). Analyse von Unterrichtskonzepten
zur nachhaltigen Mobilitat konkretisiert fiir Schiiler*innen
in benachteiligten Lebenslagen. Master thesis on the PH
Ludwigsburg. Institute for special education.

Wurmthaler, Jurgen (2019) MaBnahmenpaket zum weiteren
Ausbau des S-Bahnverkehrs in der Region Stuttgart. Verband
Region Stuttgart. Stuttgart.

Transactions on Transport Sciences | Vol. 1/2023


https://www.sciencedirect.com/journal/journal-of-aging-studies
file:///C:\Users\WDK\Downloads\Volume%2050
https://doi.org/10.1016/j.jaging.2019.100793
https://doi.org/10.1007/3-540-34209-5_8
https://doi.org/10.34647/jmv.nr2.id13
https://doi.org/10.34647/jmv.nr2.id13
https://www.statistik-bw.de/Verkehr/KFZBelastung/77005006.tab?R=GS119042
https://www.statistik-bw.de/Verkehr/KFZBelastung/77005006.tab?R=GS119042
https://www.stadtarchiv-stuttgart.findbuch.net/pics//R.._AugiasArchiv8._~Grafik._~GR_Protokolle._~470_24_1961._~24_470_19610420_oe_VV.PDF
https://www.stadtarchiv-stuttgart.findbuch.net/pics//R.._AugiasArchiv8._~Grafik._~GR_Protokolle._~470_24_1961._~24_470_19610420_oe_VV.PDF
https://www.stadtarchiv-stuttgart.findbuch.net/pics//R.._AugiasArchiv8._~Grafik._~GR_Protokolle._~470_24_1961._~24_470_19610420_oe_VV.PDF

APPENDIX

These are the answers of the qualitative interviews.

1) male (around 30 years old)

L]

From Klaffenbach

To Stuttgart

not usually, but four times a year

S-Bahn should be a 15 min frequency all around the day

single ticket, he would use On-Demand, when he would be in
Nellmersbach, but wouldn't buy a subscription. Only when MoD
would be in Klaffenbach, he would take it.

2) female (around 20 years old) with mother:

L]

From Oberbriden

To Stuttgart

2nd time in 2022

“S-Bahn frequency is ok, but how to get to Oberbriiden?”

Single ticket, would only use MoD, when Oberbriiden is connected
to the S-Bahn directly

3) male (around 30 years old)

L]

From Nellmersbach

To Backnang

Usually user oft he park and ride

S-Bahn frequency of 15 min is needed everytime
VVS subscription offer, would use On-Demand

4) male (around 18 years old)

L]

From Nellmersbach

To Stuttgart

Use often park and ride but with the family

Likes 15-min, but wants it to midnight

Has a VVS subscription and would use On-Demand-Taxi

5) male (around 60 years old) with wife

L]

From Nellmersbach

To Bad Cannstatt for a visit

First time

“Waiting to long for the S-Bahn”

Single ticket, would use public transport more regularly when
there would be a On-Demand

6) female (around 20 years old)

L]

L]

From Hertmannsweiler

To Stuttgart

Have a month ticket on Nellmersbach park and ride

“Frequency should be 15 min everyday from 5 to 24"

VVS subscription, but is sick of commuting from Hertmannsweiler
to Nellmersbach, so she would use definitively On-Demand

7) male (around 25 years old)

L]

L]

From Erbstetten

To Waiblingen and then to Stuttgart

“park and ride is too expansive”, wouldn't use it

No comment about S-Bahn frequency

Only VVS single day ticket, but would buy subscription, “if I could
use On-Demand from Nellmersbach”

8) female (around 30 years) with two children

L]

From Weiler zum Stein

To Bad Cannstatt, but also to grandparents in Tibingen

Use often Nellmersbach’s park and ride, because it's empty
compared to Winnenden

Frequency is too bad on the land

Metropol ticket, On-Demand would be used and subscription would
be bought, but then, she prefers a direct journey to Winnenden

9) male (around 20 years old)
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From Rudersberg

To Munich via Stuttgart

Use park and ride often here, because it isn't checked so often,
whether the tickets are valid

Frequency on the night must be better

DB-+city option, would buy single day tickets, but used the
On-Demand-Service to Nellmersbach

10) male (around 25 years old)

From Nellmersbach

To Stuttgart

Is often going by bike to the station, but today he’s got luggage and
his parents aren’t at home in the moment, so he uses park and ride
Frequence is too poor

VVS subscription, would use On-Demand and also “would work as
a driver in semester break”

11) female (around 30 years)

not given (five kilometre)

not given (direction to Stuttgart)

uses more than three times a week park and ride

wish that the frequency could be faster, but also the bus frequency
to Winnenden could be better

has a single day ticket, but wouldn’t use On-Demand in
Nellmersbach

12) male (around 50 years old)

From Kleinaspach

To Kleinaspach (back) - he wants to walk with his wife and want
to take back the car

1st time here

Frequency is good, the problem is in Kleinaspach

9€ ticket, but with a flexible On-Demand, he would buy

a subscription of the VVS

13) male (around 30 years old)

From Nellmersbach

To Stuttgart

Often use park and ride, that he can drive home in the night directly
15-minutes is ok, but should be 365 days in a year, also on weekends
9€ ticket, would use On-Demand for going to soccer, to
Winnenden, to the supermarket or visiting friends

14) male (around 40 years old)

From Rettersburg

To Stuttgart

In other station, he used it, he doesn’t like paying something
Higher frequencies of the S-Bahn could help

9€ ticket, has soon a subscription offer, because he will live in Bad
Cannstatt soon, but think that On-Demand will be used here

15) male (around 50 years old) with a friend

From Weiler zum Stein

To Stuttgart

1st time, took a friend with, but don’t want to drive car in Stuttgart
S-Bahn should be 15 min, better 10 min and maybe with less stops
9€ ticket, but with On-Demand, he would buy a VVS subscription
offer

16) male (around 80 years old)

From Nellmersbach

To Stuttgart Feuersee

Often usage of park and ride, when he wants to go to the theatre
S-Bahn frequency is with 15 min allright, but it has to be longer in
the evening for the youth

Theatre ticket, On-Demand shouldn’t be complex, without app,
but with button in every single 50m in Nellmersbach. Then he
would buy a subscription for eldfer people to use it often

17) male (around 70 years old)

From Nellmersbach

To Maubach

Hates driving car, but for him, it’s necessary to come to the
S-Bahn. Since his last operation, he has to rent a car

S-Bahn should be in a better frequence, but therefore, they have to
make a third rail between Backnang and Waiblingen

9€ ticket, including taxis in the public transport would be

a "fantastic idea”

18) male (around 20 years old)

From Baach
To Baach (back)
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He was drunken yesterday, so he let the car on park and ride,
when he came back from Stuttgart and took a taxi

S-Bahn frequency with 15 min would be a dream for him in Baach.
But he wonders why Stuttgart can’t reduce the frequency like
other cities

No ticket, but he would use On-Demand to Nellmersbach from
Baach, when it would be possible. If it’s also in Baach, we would
buy a subscription, but it should be with waiting times 10 min
maximum.

19) male (around 25 years old)

L]

L]

From Nellmersbach

To a highschool party in Stuttgart

2nd time to use park and ride, because he has to much luggage
and no one can bring him to the S-Bahn

“The people wants to be faster in Stuttgart. Often they use the
car. But it’s too expansive. We should have more possibilities
with public transportation to commute faster. More buses to
Winnenden as a MEX stop, a tangential connection to Burgstall
and a connection to Remseck Neckargréningen”

VVS subscription. He has no idea with On-Demand, if it’s easy, he
would use it, but it’s more important for people with less mobility

20) male (around 40 years old)

L]

L]

From Weiler zum Stein

Not given, where he is commuting

Ignored, that he parked on park and ride, because he “was just
eating”

S-Bahn is ok as it is

No ticket, On-Demand like taxis would be used more in
Nellmersbach than the “lazy bus”

21) female (27 years old)

L]

From Jena

To Stuttgart and Baach the same day

1st time park and ride usage in Nellmersbach

“Compared to Jena is 15 min frequency well-connected, but
compared to other big cities, there should be more S-Bahn in the
evening. 30 min, like to today, is only in the night intelligent”

9€ ticket. Would use On-Demand, when it’s included in the VVS
male (around 30 years old)

From Hertmannsweiler

To Stuttgart

Doesn’t know he was using park and ride here. He is parking here
every weekend

S-Bahn frequency is okay

9€ ticket, but normally single tickets. Would use subscription, if
On-Demand-Service would be in Hertmannsweiler with a direct
connection to S-Bahn stations

23) male (around 25 years old)

L]

L]

From Nellmersbach

To Stuttgart with his friend

He was surprised that this is park and ride here, because he is
parking more often here.

In the night, the S-Bahn frequency is sick, so many people are
using the car. He hates car driving in Stuttgart and say that it’s
illegal to drive car when he is drunked.

9€ ticket. On-Demand only would make sense, when it’s 24 hours and
is a offer in the night. Then he would have a subscription again, too.

24) male (around 40 years old)
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L]

not given, where he is from

To Stuttgart

He doesn’t wants to use park and ride, he was just thrown out of
the car by his wife

The S-Bahn frequency is fine with 15 minutes. There should be
the possibility to drive directly to Burgstall. Maybe there can be

a S-Bahn circle without Backnang.

VVS subscription, for him On-Demand makes sense for older
people. “Younger people should walk from their homes to the
stations. If the young said, they need a car to go to Stuttgart, they
are wrong. If they need one, only because of the poor bus relations
around Nellmersbach to the neighborhood".

25) male (around 30 years old)

From Affalterbach

To Leinfelden-Echterdingen

park and ride on the airport is too expansive, so he took

the S-Bahn, with cheap park and ride options here

S-Bahn should be in a higher frequency like the U-Bahn -

10 minutes

He used a Rail and Fly option, On-Demand would be perfect and
he would use it from Affalterbach to the S-Bahn. If it would be
flexible, so he can go to other places in Backnang directly,he
would be happy

26) male (around 25 years old)

From Nellmersbach

To Stuttgart

Only every month, when he goes to the VB or to the inner city of
Stuttgart

S-Bahn frequency is okay, but bus services “sucks”. He has to walk
everytime from station over 1,100 m

Single tickets, On-Demand is for him “the solution”, when it’s
integrated in a subscription

27) male (around 50 years old) with wife and two children

From Welzheim

To Bad Cannstatt/ Wilhelma

Only to reduce stress in Stuttgart and save parking at

the Wilhelma. It’s the second time

S-Bahn frequency in Nellmersbach is okay, but the bus connection
are rarely. In the future it will be a problem, because young wants
to be mobile

Single ticket, On-Demand for Nellmersbach of course no impact,
but he believes that all people in Nellmersbach would have

a subscription then.

28) male (around 30 years old)

From Rudersberg

To Stuttgart

Every 2 month, he is partying in Stuttgart and took some friends
in Waiblingen, so they use park and ride

S-Bahn frequency should be better in the nights. But Rudersberg
is a dead place, so Nellmersbach has got luck to stay on a S-Bahn
Single ticket, On-Demand is a cool idea, and he would buy

a subscription in the VVS

29) male (around 60 years old)

From Hertmannsweiler

To Stuttgart-Bad Cannstatt

3rd time, but to reduce stress in Stuttgart because of parking
management

S-Bahn is fine, but he never used it 5 years before

9€ ticket, because he need to be in Stuttgart one time more,
On-Demand is an interesting project, he would check it, but don’t
think a 10 min opportunity to 5 km arrivals is realistic

30) male (around 30 years old)

From Nellmersbach

To Stuttgart

Often, when commuting to Stuttgart, “when friends can’t bring
me to a S-Bahn station”, too foul to walk

S-Bahn is fine, but in the night there should be more frequency
9€ ticket, On-Demand he would try and buy a subscription, when
it’s realized in Nellmersbach

31) male (around 20 years old)

From Hertmannsweiler

To Stuttgart

1st time so far

15 min frequency is fine

9€ ticket, On-Demand will change a lot for him, so he will have
a subscription again.

32) male (around 30 years old)

From Erbstetten

To Fellbach

usually every three weeks

big problems in the evening, because it’s 30 min frequence
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o this time 9€ ticket, but usually single ticket, On-Demand would
be used, but he wouldn’t buy a subscription
33) male (around 60 years old)
e From Nellmersbach
e To Stuttgart
e Often, when commuting to Stuttgart
o Night better frequency
e 9€ ticket, for On-Demand he would buy a subscription
34) male (around 50 years old)
e From the Degenhof
e To Stuttgart-Bad Cannstatt
e Sometimes, when traffic is too busy in Stuttgart
e He thinks, having a S-Bahn line is really good
e Isn’t sure, which ticket he want to buy. On-Demand for Degenhof
would be great and then he would have a subscription, only in
Nellmersbach it wouldn’t have an effect on him
35) male (around 50 years old)
e From GroBerlach
e To Stuttgart
e Use often park and ride when going in the city centre, because
traffic is too heavy and cities aren’t carfriendly and “needn’t to be”
e S-Bahn is with 15 min frequency fine
e 9€ ticket, because it made sense in June, “Taxi-On-Demand is for
the suburban area the best solution”
36) male (around 20 years old)
e From Birg
e To Waiblingen
e Not given, how often he used it
e 10 min frequency would be perfect
o 9€ ticket with a VVS subscription offer, “Taxi-On-Demand is
a huge change for our mobility solution. If only one station would
lying in Biirg, it will give some perspectives. Otherwise I have to
find a room in the city soon”
37) male (around 30 years old)
e From Nellmersbach
e To Stuttgart University
e park and ride is often used in Winnenden, but this time in
Nellmersbach
e 15 min frequency is totally fine, when it’s also in the late evening
e VVS subscription offer, Mobility-on-Demand would be cool
e The usage of the bus in Nellmersbach is very poor. Only the school
bus and when work starts in Nellmersbach, it is well-used. When
it's sunny in the week, people go to the Wunnebad directly. More
people are using the bus in Leutenbach.
38) male (around 25 years old)
e From Nellmersbach
e To Stuttgart
e Often walk to the station, but today it was too hot
e 15-min-frequence of S-train is enough, but he also would like to
have it on Sundays
e VVS subscription offer, would use On-Demand
39) male (around 40 years old)
e From Oschelbronn
e To Stuttgart
e Use park and ride four days a week
e (Critized that today there is a 30-minutes frequence, but it is okay
with 15-min-frequence, when it’s also in the evening
e VVS subscription
40) male (around 70 years old) with daughter
e not given (20 kilometres)
¢ To Bad Cannstatt
e Havent't used park and ride before, because it was the idea of his
daughter to take the S-Bahn
e Has no experience with public transportation before
e Single ticket, On-Demand he wouldn’t use
41) male (around 50 years old) with wife
e From Nellmersbach
e To Stuttgart
e 1st time park and ride
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¢ 10-minutes S-Bahn frequence like in Berlin, but better bus
connections to Winnenden and a swimming pool there

e 9€-Ticket, On-Demand could help them, but there should be
capacities

42) female (around 20 years old)

e From Nellmersbach
e To Freudenstadt
e Rarely use park and ride and “don’t like parking here”
e Wants 15-minutes S-Bahn up to midnight
e 9€-Ticket, would use On-Demand more often, also to go to
a supermarket in Nellmersbach and wouldn’t need a car anymore
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