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Abstract

The introduction of the Deutschlandticket in May 2023 marked a significant milestone in German public transportation, following
the success of the €9 ticket. This study delves into the impact of sustainability and mobility behaviour changes associated with
the Deutschlandticket. A representative online survey was conducted across Germany between August 3 and 16, 2023, using an
empirical research approach, focusing on the first four months of the ticket’s implementation. The results are intriguing, indicating
that while the Deutschlandticket has increased public transport usage, particularly among previous €9 ticket holders, its long-term
impact on sustainable mobility behaviour remains uncertain. For instance, the survey revealed a 20% increase in public transport
usage among ticket holders, with a significant decrease in private car usage and a slight decrease in active modes like cycling and
walking. These findings underscore the intricate and challenging interplay between affordability, modal shift, and sustainability in
the context of nationwide ticket initiatives like the Deutschlandticket. The audience is invited to further research to understand this
complex relationship fully.
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1. Introduction

In May 2023, a pivotal moment in German public transportation occurred with the introduction of the Deutsch-
landticket. This ticket, which follows the success of the €9 ticket available from June to August 2022, allows unlimited
use of regional public transport on all related modes (Deutschlandticket, 2023). This simplifies the complex public
transport network of local, regional, and nationwide operators in Germany, which are organised in transit districts
and fare zones, making it universally accessible. The Deutschlandticket can currently be purchased digitally from
Deutsche Bahn (Germany’s national railway company) and regional transport associations at a standardised price
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of €49 per month, and its subscription model is aimed towards long-term use of the ticket. The €9 ticket has had
a significant impact, providing enormous financial relief to the users and also saving a large number of car jour-
neys through increased public transport usage, which also led to a total CO2 saving estimated at around 1.8 million
tons (Verkehrsunternehmen, 2022). Based on the tremendous success of the €9 ticket period, the Deutschlandticket
has long-term goals for the federal government, such as accelerating the mobility transition in Germany, providing
predictable financial relief for citizens, reducing CO2 emissions and achieving Germany’s climate goals. The initial
success of the Deutschlandticket is shown by the high sales figures four weeks after the start of the ticket on the first
of May of 2023, by which time around 10 million tickets had already been sold (Mertes and Heine, 2024). The sales
figures stagnated after the first peak months of the Deutschlandticket in summer 2023 from May to August. At the
same time, the number of registered cars in Germany in 2023 has reached a record high of nearly fifty million vehicles
(STATISTA, 2024).

2. Background

Initial scientific studies have already been conducted on introducing the Deutschlandticket in May 2023, with find-
ings from the predecessor €9 ticket model also being relevant. One of the first studies was done by Loder et al. (2024)
and collected data from April 2023, directly before the start of the Deutschlandticket, as well as in May and June of
the same year, representing the first active months of the Deutschlandticket. The results show that around a fifth of
new public transport customers travel less by car and more frequently by public transport. In contrast, only seven per
cent of existing public transport customers use public transport more regularly because of the Deutschlandticket. Fur-
thermore, while their analyses show a saving in travel costs for ticket users, a significant reduction in CO, emissions
has not yet been observed (Loder et al., 2024). Kramer et al. (2023) use an online survey to analyse familiar narratives
about the Deutschlandticket, such as the thesis that the effect of modal shift from car journeys is less than the traffic-
inducing effect of the Deutschlandticket. The results show that, on average, 85% of Deutschlandticket users’ journeys
had also been made by public transport. 12% of journeys were shifted from the car to public transport, and around 3%
were additionally generated. Car usage was reduced, particularly for distances above 30 km. The study also shows that
new customers, in particular, positively influence the modal shift from private cars to public transport and the resulting
CO2 savings. A study on the €9 ticket combining tracking and survey data showed that the €9 ticket was mainly used
for private trips and leisure travel (Gaus et al., 2023). An increase in the public transport proportion of 10%-14%
was observed, particularly for journeys of 30 km or more, consistent with the study by Krimer et al. (2023) on the
Deutschlandticket. However, the €9 ticket did not lead to a shift from private car to public transport; the €9 ticket
was mainly used as a substitute for cycling or walking. This could be partly because the €9 ticket was only available
temporarily and could not create long-term incentives to switch from car to public transport Kramer et al. (2022). Hille
and Gather (2022) examined the effects of the €9 ticket on people’s mobility and social participation in low-income
households. The results show that the €9 ticket has a traffic-inducing overall impact on this target group. A modal
shift from car to public transport was observed among 30% of respondents. At the same time, however, journeys by
bus and train also appear to have replaced active modes: One in five respondents stated that they walked or cycled less
often in the month they were using the €9 ticket. Based on the previous success of the Deutschlandticket, this study
examines the first insights into the sustainability impact of this ticket and its influence on mobility behaviour with a
focus on quantifying the modal shift from the car and active modes such as cycling and walking to public transport.
Therefore, this research aims to analyse (1) whether the Deutschlandticket leads to increased public transport usage
and (2) to what extent the Deutschlandticket replaces active modes such as cycling and walking. Furthermore, (3)
initial impacts of the ticket on reducing car traffic are considered, with a particular focus on the number of car trips
replaced by increased public transport usage. These may contrast with a potential increase in traffic generation due
to the Deutschlandticket (people are more mobile due to the ticket and thus making journeys they did not do before).
This exploratory analysis can help to identify the first indications for long-term sustainability effects and a long-term
sustainable change in people’s behaviour based on the Deutschlandticket.
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3. Study design and methodology

An empirical research approach was chosen as the study design to investigate the impact of Deutschlandticket on
sustainability. For this purpose, a representative online survey was conducted by a contracted panel provider across
Germany between August 3 and 16, 2023. Accordingly, only the first four months after the introduction of the Deutsch-
landticket were examined in this study. The survey was conducted on a population-representative basis, and the sample
selection was determined using independent quotas based on gender, age and primary residence in the federal states
following the census results (Statistisches Bundesamt, 2023). The survey design included sociodemographic factors,
details about mobility behaviour, and psychological constructs to ensure a detailed description of the sample and both
users and non-users of the Deutschlandticket. With a focus on the recent implementation of the Deutschlandticket,
participants were additionally asked about their usage behaviour of the Deutschlandticket by collecting data about the
months of usage, the purpose of usage as well as reasons for non-use, price perception and their experiences with
the previous €9 ticket. For initial insights into the long-term effects of the Deutschlandticket, we analysed usage be-
haviour by month. The sample was compared based on whether the Deutschlandticket was used consistently for all
four months (subscription model) or only for selected months.

A causal chain was considered in the survey design to operationalise the measurement of the sustainability effects
of the Deutschlandticket, figure 1.

e iy [l gle Al Substituted means of Number of substituted
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ticket transportation trips

Fig. 1. Survey design causal chain

Based on this causal chain, it is possible to investigate the extent to which the Deutschlandticket has led to an
increased use of public transport as a first step. Therefore, the proportion of the users of the Deutschlandticket will
be used to build a new sample for further sustainability analysis (n=1.311). In the next step, several means of trans-
portation the respondents could have substituted were asked to provide an overview of the substitution effect. The
modes of transport considered in the question were: car (as a driver or as a passenger), carsharing (station-based or
free-floating), rental car, on-demand services (ride-hailing, ride-sharing), long-distance train, and micro-mobility, in-
cluding active modes. Compared to the substituted modes, the proportion of the potential increase in traffic generation
was measured by which a first indication about the effect of substitution of other transport modes versus impact on
new traffic generation caused by the Deutschlandticket is possible. For analysis, the categories car trips as a driver and
passenger were summarised, as well as walking, cycling, e-bike sharing, while other means of transport were merely
aggregated as a potential comparison category as “other modes”. For the research goal of this work, further analysis
is focused on private car trips (driver and passenger) and active modes like walking and cycling. Respondents could
be part of both groups if they substituted both car and active mode trips. To quantify the substitution effect for the
indicated modes of transport, respondents were asked how many trips they replaced with public transport per week on
average for each mode used. One trip was defined as a round trip (outbound and return). Based on this information,
an initial calculation of the number of car and active mode journeys replaced in an average week within the first four
months of the Deutschlandticket implementation was performed using the total number of trips replaced as well as
the mean value of car, active mode and other trips. For valid results, the data was cleaned by identifying statistical
outliers using the methodology of z-scores greater than +3 or less than -3 are considered as outliers (Field, 2013, pp.
176-179.). After that, based on the representative dataset used for this analysis, a calculation of substituted trips for
the German population was made by assuming the proportion of people substituting one of the three transport mode
groups in the sample is valid for the German population through the representativeness of the sample in terms of the
sociodemographic categories gender, age and primary residence in the federal states shown in Table 1.

Table 1 provides an overview of the survey sample compared to the German population, differentiated by gender,
age groups and place of primary residence (federal state). The table shows that the sample aligns well with the
characteristics of the population living in Germany (aged 18 and above), thus no weighting was applied. We collected
a total of 3.735 responses; the sample consists of 48,3% males and 51,4% females, and 0,3% identify as diverse. 9,1%
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of the sample are aged between 18-24 years, 15,1% between 25-34, whereas 14% of the participants are 35 to 44
years old. Most of the sample is 45 years or older, with 18,8% and 18% aged between 45-54 and 55-64. The largest
age group, with 25%, is 65 or older. Additionally, the sample’s margin of error was calculated with the parameters Z
(95%) = 1.96 (standard deviation) and p(proportion)=0.5, showing that based on the survey sample size, the results
can be estimated with a margin of error of +-2 for the actual population.

Table 1. Structure of the population living in Germany (aged 18 and above), compared to the structure of unweighted sample, by gender, age group
and federal state.

Sample German population

Amount % Amount %
Total population 3.735 100 70.107.122 100
Gender
Male 1.805 48 34.230.708 49
Female 1.918 51 35.876.414 51
Diverse 10 0
Not specified 2 0
Age group
18 -24 years 339 9 6.139.077 9
25 - 34 years 564 15 10.597.714 15
35 - 44 years 524 14 10.822.480 15
45 - 54 years 703 19 10.826.487 15
55 - 64 years 671 18 13.061.338 19
65 years or older 934 25 18.660.026 27
Federal state
Baden-Wiirttemberg 485 13 9.325.174 13
Bayern 561 15 11.108.554 16
Berlin 148 4 3.120.523 4
Brandenburg 111 3 2.152.769 3
Bremen 37 1 567.455 1
Hamburg 75 2 1.566.565 2
Hessen 299 8 5.291.099 8
Niedersachsen 376 10 1.374.035 2
Mecklenburg-Vorpommern 71 2 6.748.539 10
Nordrhein-Westfalen 822 22 15.016.321 21
Rheinland-Pfalz 189 5 3.461.134 5
Saarland 37 1 839.951 1
Sachsen-Anhalt 181 5 3.420.916 5
Sachsen 111 3 1.852.056 3
Schleswig-Holstein 150 4 2.466.708 4
Thiiringen 76 2 1.795.323 3
4. Results

The results provide the first insights into using the Deutschlandticket and its sustainability effect within three to
four months after its implementation.

4.1. General usage of the Deutschlandticket

Looking deeper into the results of the survey, Table 2, the usage of the Deutschlandticket amounts to 35,1% of
respondents purchased the Deutschlandticket for at least one month since its implementation. Of those, 88% (31% of
all respondents) were also holders of the previous €9 ticket available between June and August of 2022. Underlined
by a first correlation testing with a Phi coefficient of 0,486, our results (Table 2) show a significant positive correlation
between the usage of the Deutschlandticket and the €9 ticket. Looking at the monthly differences in the usage of
the Deutschlandticket, the results reveal the highest usage was recorded in June (18,1%), followed by 15,9% in May,
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15,3% in July and 12,7% in August. Additionally, only 5,4% of the respondents (15% of users) owned the Deutsch-
landticket for all four months of the observation period (May-August). 22,1% of the sample (63% of the users) owned
the ticket only for one of the four months, 4,4% (13% of the users) in two months, followed by 3,2% (9% of the users)
who bought the ticket for three months.

Table 2. Overview of the usage of the Deutschlandticket by €9 ticket usage and month

é’;ﬁii; ggr;:]s(g 4 months 3 months 2 months 1 month 0 months Total
User Deutschlandticket 30,95% 4,15% 5,38% 3,16% 4,44% 22,12% 0,00% 35,10%
1.156 155 201 118 166 826 - 1.311
Non-User Deutschlandticket 24,34% 40,56% - - - - 64,90% 64,90%
909 1.515 - - - - 2.424 2.424
Total 55,29% 4471% 5,38% 3,16% 4,44% 22,12% 64,90% 100,00%
2.065 1.670 201 118 166 826 2.424 3.735

@Phi (€9 ticket usage)
0,486%:
*#p<0,01 significance level

4.2. Sustainability impact

The analysis shown in Table 3 indicates that 46% of the users of the Deutschlandticket reported increased pub-
lic transport usage since the ticket’s introduction. Conversely, nearly half of the users (49,3%) did not change their
frequency of use. 4,7% of people reported decreased usage. Within the full sample, data reveals that 16,1% of the pop-
ulation increased their public transport usage within the first four months after the Deutschlandticket implementation.

Table 3 also illustrates the proportion of substituted transport modes by respondents who increased their public
transport usage by the Deutschlandticket. Please note that the percentage per group is over 46% for the usage increase
as people could substitute both car and active modes by public transport. The most considerable proportion of sub-
stitution is made by car as driver or passenger (31%), followed by the substitution of active modes (16,6%). Other
modes, including ride-hailing, long-distance trains and shared modes, are replaced by 13,6% of the Deutschlandticket
users. Interestingly, the most considerable proportion within the other modes is the substitution of the long-distance
train with 6,2%, showing that replacements within the rail transportation network also show a small substitution effect.
In addition, the results indicate that the proportion of people who generated additional journeys by public transport is
deficient as only 5,4% of the users of the Deutschlandticket stated that they made additional journeys they did not do
before.

Table 3. Increase in usage and substituted transport modes by the Deutschlandticket

proportion N
usage increase 0,46 603
car 0,31 398
active modes 0,17 218
other modes 0,14 167
generated journeys 0,05 71
same usage 0,49 646
usage decrease 0,05 62
total 1.00 1.311

As alast step of the analysis, the average and total numbers of substituted trips for the different modes of transport
were calculated in Table 4. This gives a first quantified indication of the number of trips that were substituted using
the Deutschlandticket. However a huge proportion of users state that they substitute car trips; on average, more ac-
tive mode trips per week (M=6.15) are replaced by public transport than car trips (M=5.32). On average, even more
weekly routes are replaced by other modes like shared modes or long-distance trains (M=7.50). At the same time, the
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standard deviation (SD) of 4.62 for car trips, 6.38 for active modes and 11.86 for other modes indicate a high variation
of the values within the sample. The estimated standard error of the means (o) suggests that the mean number of
substituted trips varies between 0.23 for car trips, 0.43 for active modes and 0.48 for other modes from our sample to
the actual population. The sum of weekly replaced trips for the three mode of transport groups was calculated to take
another look at the overall impact of the substituted trips within the first for months after the implementation of the
Deutschlandticket. These results indicate that although the average substituted trips per week are higher for active and
other modes, the effect of replaced car trips is much bigger because the proportion of people replacing car trips with
31% of the Deutschlandticket users is higher. According to this research, the surveyed users of the Deutschlandticket
replaced 2.116 car trips per week, as shown in Table 4. Comparatively, active mode replacements amounted to 1.340
weekly trips and other modes to 998 trips. Nevertheless, the results show that the Deutschlandticket also enables peo-
ple who previously travelled on active modes like walking or cycling to use public transport. Extrapolated to the entire
population of Germany, our results state that within the first four months of the existence of the Deutschlandticket,
approximately 39.7 Mio (95% CI [36.3; 43.1]) car trips per week were replaced by public transport. The number of
trips by public transport that were previously done with non-pollutant modes was around 25.1 Mio trips (95% CI
[21.7; 28.6]). In addition, calculated for the total German population, a sum of 18.7 Mio (95% CI [15.8; 21.7]) trips
by other means of transport were replaced by public transport in one week from May to August 2023.

Table 4. estimation of replaced number of trips between May-August 2023 for the sample and the German population

Sample German population
Sum 9% Sum 95%
M SD oM Min Max (trips) Confidence N (trips) Confidence N
-Interval -Interval (Mio)
car 5,32 4,62 0,23 1 25 2.116 [1.935; 2.297] 398 39.717.984 [36.3; 43.1] 7.470.585
active modes 6,15 6,38 0,43 1 30 1.340 [1.154; 1.526] 218 25.152.220 [21.7; 28.6] 4.091.928
other modes 7,50 11,86 0,48 1 39 998 [840; 1.156] 167 18.732.773 [15.8;21.7] 3.134.642

5. Discussion

Overall, the present study provides an initial insight into the sustainability impact of the Deutschlandticket ana-
lyising the usage behavior within the first four months (May-August) 2023 after implementation. First more general
results about the Deutschlandticket show that the ticket was used by one-third of the respondents for at least one
month. Furthermore, the previous usage of €9 ticket in 2022 shows a significant correlation with the usage of the
Deutschlandticket, which can be interpreted as an indication that experiences with a German wide public transport
ticket in the past influence future mobility behaviour as well. Our data states that most people used the Deutsch-
landticket only for selected months, as only one-fifth of the users bought the ticket every four months within our
observation period, which means that the original purpose of the ticket as a subscription model was not predominantly
used. This particularly suggests, from a sustainability perspective, a limited impact on long-term changes in mobility
behaviour because people might have changed their mobility behaviour to a more sustainable behaviour only during
this specific period of using the Deutschlandticket and not in a long-term perspective. Therefore, a more extended
observation period to analyse the subscription function of the Deutschlandticket could provide more precise insights.

Interestingly, around half of Deutschlandticket owners have used public transport more frequently since they pur-
chased the ticket. This outcome illustrates that the ticket has led to a proportionate increase in the use of public
transport, at least during the observation period. Furthermore, we identified that private car usage is most frequently
substituted by people who increased their use of public transportation since using the Deutschlandticket. However,
our findings also reveal that, on average, public transportation tends to substitute more walking or cycling trips per
week than car trips per person. The results also show that the impact of substituting car trips is much higher than the
substitution of active modes, as many Deutschlandticket users were replacing car trips in the first four months of the
Deutschlandticket. In addition, due to the low proportion of traffic-inducing effects, of only 5% of Deutschlandticket
users based on this survey, the impact of additional traffic in relation to the modal shift (46%) can be neglected.
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Compared to the average number of weekly trips done by active modes (walking/cycling) in the German population
using data from the MiD (Mobilitdt in Deutschland) panel 2017, which are 31 trips per week within the group of
people cycling and walking our identified group of active mode substitutors replaced one-fifth of their active mode
trips with public transport. Looking at the average number of active mode trips within the whole population, our
results reveal that Deutschlandticket users replacing active modes have a higher mobility rate than the average person,
as they substituted 6,15 weekly trips. In contrast, the average number of weekly trips walked or cycled is only seven
in Germany (Nobis, 2019). The classification of our results of the replaced car trips also states that people substituting
car trips by public transport are doing on average more trips within one week by car as the reference with almost
14 car trips per week in total. Similar research by Kriamer et al. (2023) showing that only 12% of the trips in total
were substituted by public transport could indicate, combined with our results and the MiD panel, that within the first
months of the Deutschlandticket a lot of people replaced some of their trips with public transport but only a small
amount of the total weekly trips were shifted to public transport.

6. Conclusions

In this paper, we provided some first insights into the sustainability effect of the Deutschlandticket within the first
months after implementation, stating that in terms of (1) usage increase, nearly half of the Deutschlandticket users
increased their public transport usage. Our results also show that the Deutschlandticket significantly impacts replacing
active modes (2) such as cycling and walking. At the same time, our research states that car traffic is reduced by
the Deutschlandticket (3) as the number of trips replaced from cars was, in sum, a lot bigger than the number of
trips substituted from non-pollutant modes. The results of this study, therefore, also provide initial indications of the
potential for CO, savings through the introduction of the Deutschlandticket.

It would be essential to track the behaviour of the Deutschlandticket users on a long-term perspective. This would
help determine if people only changed their usage behaviour within the selected months of the Deutschlandticket
usage and got back to their modes of transportation (car and active modes) they used before our survey-period or
the observed changes are sustained. Furthermore, this study may overestimate the general sustainability impact of the
Deutschlandticket because, especially within the first month, the Deutschlandticket was used by many people only
monthly, as the sales figures decreased after that. Comparing these findings with more recent data on average mobility
behaviour in Germany, such as the MiD panel data from 2023, which will be available in 2025, would be beneficial.

Overall, the increased use of public transport due to integrating a nationwide affordable ticket can only partially
contribute to a more sustainable mobility ecosystem due to the side effect of attracting trips previously done through
non-pollutant modes. In addition, this study does not provide any information on the trip lengths and purposes of the
people who shifted their journeys to public transport, which is why it was not yet possible to calculate the result-
ing CO2 savings. When calculating CO2 savings, considering the capacity of public transport systems is crucial. If
there is spare capacity in public transport systems, the marginal CO2 emissions for additional users are nearly zero.
Future research can help identify the long-term sustainability effects of the Deutschlandticket using a more extended
observation period and exploring additional sustainability aspects.
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