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Mark A. Andor, Fabian Dehos, Ken Gillingham, Sven Hansteen, and Lukas 
Tomberg1

Public Transport Pricing: An Evaluation of 
the 9-Euro Ticket and an Alternative Policy 
Proposal

Abstract
The pricing of public transportation is a frequently debated subject, and a notable current trend 
is leaning towards flat-rate pricing. In the previous year, Germany introduced a flat-rate ticket, 
enabling individuals to access public transportation across the entire country for just 9 euros 
per month during the months of June through August. In this paper, we first examine the extent 
to which the 9-Euro Ticket policy was able to induce a shift from cars to public transport. To 
this end, we evaluate the policy’s impact on mobility behavior and emissions, and compare our 
results with other analyses of the policy that use different empirical approaches. The combined 
evidence shows that the flat-rate access induced only a marginal shift from car to public transport. 
The 9-Euro Ticket has primarily been used to expand personal mobility rather than to substitute 
between modes of transportation. In a further step, we subject the 9-Euro Ticket to a cost-benefit 
analysis based on its achieved carbon reduction. When compared to other climate policies, the 
costs appear disproportionately high. We use these results as a starting point to discuss flat-rate 
pricing for public transport in conjunction with evidence from programs in other European cities 
and insights from economic theory. Synthesizing the collected sources, we conclude that there are 
better options. Instead of a flat-rate ticket, we call for a cheap and dynamic public fare system 
that prices peak times higher than off-peak times to avoid overcrowding during peak hours. At 
the same time, a dynamic road pricing system should be introduced. This would further reduce 
the negative externalities of driving, generate revenues to support public transport, and provide 
a stronger incentive to switch from car to public transport.

JEL-Codes: R48, Q48, Q51

Keywords: Public transport; dynamic pricing; congestion charging; road pricing; flat-rate tariffs; 
9-Euro ticket

October 2023

1 Mark A. Andor, RWI; Fabian Dehos, RWI; Ken Gillingham, Yale University, USA; Sven Hansteen, RWI; Lukas Tomberg, RWI. - We thank 
David Card, David Rapson, Colin Vance as well as participants of the Agora Verkehrswende online seminar and the TUM lecture series for 
valuable comments. We gratefully acknowledge financial support from the Stiftung Mercator. Competing interests: The authors declare 
that they have no competing interests. - All correspondence to: Mark A. Andor, RWI, Hohenzollernstr. 1-3, 45128 Essen, Germany, e-mail: 
mark.andor@rwi-essen.de



1 
 

1. Introduction 

Accelerated by surging inflation, policymakers in many countries have introduced cheap, flat-rate 

access to public transport. Such measures serve two aims: to cushion the social repercussions of 

inflation by reducing energy expenses, and to promote more sustainable mobility. Spain, for instance, 

has introduced a program that allows commuters free access to public transport for regular trips 

(Reuters 2022). Austria offers a nationwide ticket for 1,095 euros per year (One Mobility Ticketing 

2023) and a regional ticket for the city of Vienna for 365 euros per year (Wiener Linien 2023). 

Luxembourg, Malta, and some cities in Europe and the United States have introduced free public 

transport (DW 2022). This global trend towards flat fares or free public transport is grounded in 

rationales such as simplification, uniformity, and ease-of-control. Germany recently followed suit with 

an unprecedented reduction in public transport fares. From June to August 2022, the German 

government granted nationwide access to public transport for just 9 euros per month, the so-called 

“9-Euro Ticket” (BReg 2022).  

In this paper, we evaluate the impact of the 9-Euro Ticket on mobility behavior, conduct a cost-benefit 

analysis with a focus on the climate impact, and propose an alternative to the currently discussed 

subsidized flat-rate schemes to promote public transport. Our contribution is fourfold: First, we 

provide evidence on the impact of the availability of the 9-Euro Ticket on car and public transport use 

based on a panel of survey data we collected. Having data on mobility behavior, we use a difference-

in-differences approach to compare the changes in distances traveled by car and public transport. 

Second, we contrast our analysis with results from other studies evaluating the impact of the 9-Euro 

Ticket on mobility behavior, as well as with the results of studies that evaluate previous programs to 

reduce or abolish public transport fares in different European countries or cities. Third, we evaluate 

the cost-effectiveness of the 9-Euro Ticket as a climate policy, by contrasting the climate benefits with 

the subsidy level that was needed to offer the 9-Euro Ticket. Fourth, we synthesize the collected 

empirical evidence, both ours and that from the literature, as well as insights from economic theory, 

to develop a clear policy recommendation that incentivizes more people to switch from cars to public 

transport, optimizes road and public transport utilization, and enables low-cost mobility. 

There is a long strand of literature on how to reduce car use and promote sustainable mobility, in 

particular public transport. Studies range from behavioral economic studies (such as Gravert & 

Collentine 2021, Kristal & Whillans 2019) to regulatory requirements (such as low emission zones, 

Tarriño-Ortiz et al. 2022) to extensive research on optimal policy design (Hörcher & Tirachini 2021). 

The latter discusses, among other things, the pricing of public transport, public space, and the street. 

In particular, there has been a recent political trend towards cheap flat-rate or fare-free public 

transport, which is also reflected in research (see, for example, Kębłowski 2021). Our paper 

complements this literature by evaluating the 9-Euro Ticket and proposing a different pricing model. 

We find that purchasers of the 9-Euro Ticket only slightly reduced their car use and mainly used public 

transport to expand their mobility. This expansion led to overcrowding on public transport in certain 

places and at peak times, reducing the quality of the service. Since the provision of the 9-Euro Ticket 

required a substantial public subsidy to compensate for the loss of revenue, the 9-Euro Ticket does not 

appear to be a cost-effective measure from a climate policy perspective. As an alternative, we call for 

subsidized and dynamic public transport tariffs that price peak times higher than off-peak times to 

avoid overcrowding during peak hours and enable low-cost mobility when buses and trains are 

underutilized. At the same time, a dynamic road pricing system should be introduced. This would 

internalize the negative externalities of driving, generate revenues to subsidize public transport fares, 

and provide a stronger incentive to switch from car to public transport.  
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The remainder of the paper is structured as follows: Section 2 describes the data and our approach of 

analysis. Section 3 delivers an overview of the results, which we then discuss, contextualize, and build 

upon to develop an alternative policy in Section 4. Section 5 concludes. 

2. Data and method 

We conducted two surveys on mobility behavior in Germany. The first of these surveys took place 

before the introduction of the 9-Euro Ticket (between March 25 and April 17, 2022), while the second 

was carried out in the first month of the ticket’s availability (June 17 to 24). Survey respondents were 

recruited from a professionally managed panel that is representative of German-speaking internet 

users aged 14 and above. 9,947 people took part in the first survey, of whom 8,643 answered the 

survey completely. Of these, a sample size of roughly 5,000 follow-up respondents was targeted for 

the second survey. Thus, the final data set accounts for 5,046 respondents who participated in both 

surveys.1 The descriptive statistics for this pool of participants are depicted in Table 1 below. 

Table 1: Socioeconomic characteristics of the data 

Variable name Variable description Mean 

Household size Household size (number of persons) 2.16 

Income Monthly net household income in euros 3,652 

Age Age of respondent in years 57.21 

Higher education Dummy: 1 if respondent has a university degree 0.30 

Female Dummy: 1 if respondent is a woman 0.45 

Buyers 
Dummy: 1 if respondent purchased a 9-Euro 
Ticket in June 2022 and did not have a public 
transport subscription ticket before 

0.22 

Prior subscribers 
Dummy: 1 if respondent already had a public 
transport subscription ticket, automatically 
granting access to the 9-Euro Ticket’s perks  

0.15 

Note: Household income was obtained using an interval scale and was converted to a continuous income measure for the 
empirical analysis. 

Table 1 depicts a selection of socioeconomic characteristics collected as part of the survey. The average 

household of the sample consists of 2.16 persons and a net income of 3,652 Euros per month, which 

approximately corresponds to the population data from the German micro-census (see Table A1 in the 

Appendix). On average, our sample is slightly older than the mean of German citizens over 18 years 

(57.2 years compared to 49.4) and consists of a slightly lower proportion of women (45 vs. 51 percent). 

In terms of mobility behavior, we specifically asked respondents to report the sum of all trips and 

distances they had traveled in the past seven days by various modes of transportation, including car 

and public transport (see Section 6.1 of the Appendix for details). Among the participants of our study, 

15 percent owned monthly public transport subscription tickets, which were upgraded to 9-Euro 

Tickets by the transit agencies during the policy timeframe, with the price difference refunded in the 

process. When combined with those who newly bought the 9-Euro Ticket, this amounts to 37 percent 

of respondents with flat-rate public transport access in June 2022.   

 
1 Because of declined answers by some respondents and a removal of outliers, the sample size varies slightly across 
different analyses. We remove outliers by dropping all observations that fall below the 1% percentile and above the 99% 
percentile of the distribution of individual changes over time for the respective outcome variable. 
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We apply a differences-in-differences (DiD) approach; that is, we compare the mobility behavior of the 

9-Euro Ticket purchasers to that of a reference group over time. Specifically, we compare the changes 

in mobility behavior of both groups between the first wave of the survey, which was conducted before 

the introduction of the 9-Euro Ticket, and the second wave of the survey, which was conducted during 

the availability of the 9-Euro Ticket. This approach allows us to identify the impact of the 9-Euro Ticket 

under the assumption that the changes in mobility of the reference group are indicative of how the 

group of 9-Euro Ticket purchasers (“buyers”) would have behaved in the absence of the 9-Euro Ticket. 

We consider the most relevant reference group to be those who did not purchase the 9-Euro Ticket 

("non-buyers"), since the mobility behavior of this group is unlikely to have been substantially 

influenced by the availability of the 9-Euro Ticket. We can therefore assume that the change in driving 

behavior of this group between the first and second survey wave provides information on the seasonal 

changes in car use, so that we can factor these out.  

To assess the robustness of our approach, we also redefine the reference group by using respondents 

who held a public transport subscription prior to the introduction of the 9-Euro Ticket (“subscribers”) 

as the reference group. Analogous to using the group of non-buyers as a proxy for the seasonality of 

car use, we use the group of subscribers – who have already previously integrated public transport 

into their mobility routines – as a proxy for the seasonality of public transport use. Yet, since the 9-

Euro Ticket allowed the nationwide use of public transport, while the scope of conventional 

subscription tickets is limited to specific regions, prior subscribers also benefited from the 9-Euro Ticket 

due to lower costs and an extended scope. Assuming that this group has therefore also expanded its 

public transport use compared to the counterfactual situation, this means that our estimates using this 

reference group are rather conservative, since the reference group has likely changed its behavior in 

the same direction as the group of new public transport customers. 

Equation (1) formalizes our DiD approach:  

𝑦𝑖𝑡 =  ß0 +  ß1𝑇𝑡   ×  𝐺𝑖 + 𝜋𝑖 + τt + ε
it

                      (1) 

with 𝑦𝑖𝑡 indicating the respective outcome of individual i at time t = 1, i.e. right before the introduction 

of the policy, and time t = 2, i.e. after the introduction. In two separate regressions, we investigate 

both, the km-distance traveled by car as well as by public transport. In addition, we include a full set 

of individual fixed effects (𝜋𝑖) to control for time invariant differences across individuals. 𝜏𝑡 captures 

period specific shocks that are common to all individuals. 𝐺𝑖  indicates whether someone belongs to 

the treatment group, e.g. those who bought the 9-Euro Ticket. Dummy 𝑇𝑡  indicates the time when the 

policy was in place, i.e. the second survey wave.  

The interaction term 𝑇𝑡 × 𝐺𝑖 identifies the coefficient of interest, ß1, indicating the mobility 

adjustments of the treatment group, compared to the predefined reference group. Through the 

selection of different reference groups, we aim to identify a range of effects instead of a single point 

estimate.   

In addition to these effects, we also investigate other notable aspects of the 9-Euro Ticket. For 

example, we asked respondents about their experiences with bus or train travel while the ticket was 

available to gather an impression of the effect on public transport quality. Furthermore, the 9-Euro 

Ticket was part of a broader inflation relief package that also included a temporary reduction in the 

fuel tax. The possible confounding impact of this simultaneous fuel tax cut is investigated in Appendix 

6.3. 
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3. Results 

3.1. Effects on mobility behavior 

In Table 2, we present our main results. Row (1) depicts the comparison of the change in car usage 
between 9-Euro Ticket buyers and non-buyers. The results are depicted for the first survey wave 
(“Pre”, Column IV), second survey wave (“Post”, Column V), and the difference (“Diff”, Column VI). 
Compared to March/April, we find that car use increased in all groups in June, the first month the 9-
Euro Ticket was available. Yet, this increase is 15 kilometers higher for the group of non-buyers (“Diff-
in-diff”, Column VII). This result is confirmed by the corresponding coefficient from the regression 
analysis following Equation (1) depicted in Column VIII (“Regression Diff-in-diff”). This coefficient 
amounts to -16.4 kilometers and is statistically significant at the 5% level.  

Table 2: DiD results on the mobility behavior of buyers of the 9-Euro Ticket  

(I) (II) (III) (IV) (V) (VI) (VII) (VIII) 

Row Outcome Group Pre Post Diff 
Diff-in-

diff 
Regression 
Diff-in-diff 

(1) 

Kilometers 
by car  
(last 7 days) 
 

Buyers/Subscribers 113 135 22 
-15 

-16.4** 
(6.6) 

Non-buyers 174 211 37 

(2) 

Kilometers 
by public 
transport 
(last 7 days) 

Buyers/Subscribers 26 59 33 
32 

32.3*** 
(1.8) 

Non-buyers 1 2 1 

Standard errors are clustered at the individual level and reported in parentheses. ***, ** and * indicate statistical significance 
at the 1, 5 and 10% level, respectively. Number of observations / individuals: 9522 / 4761 (Row 1), 9540 / 4770 (Row 2). 

Thus, our results from Table 2 suggest that the 9-Euro Ticket is associated with a decrease in car use 

of 16 kilometers per week. For reference, average car use across groups prior to the policy was 151 

kilometers per week, so the policy reduced car use by about 10 percent. With regard to public transport 

use, we find from Row (2) that buyers of the 9-Euro Ticket substantially increased their use of public 

transport by 32 kilometers, nearly doubling the decrease in car use. 

Table 3: DiD results on the mobility behavior of buyers of the 9-Euro Ticket - alternative reference group (people who already 
had a public transport subscription ticket before the 9-Euro Ticket became available: “Prior subscribers”) 

(I) (II) (III) (IV) (V) (VI) (VII) (VIII) 

Row Outcome Group Pre Post Diff 
Diff-in-

diff 
Regression 
Diff-in-diff 

(1) 

Kilometers 
by car  
(last 7 days) 
 

Buyers 149 167 18 
-8 

-8.3 
(9.9) 

Prior subscribers 63 89 26 

(2) 

Kilometers 
by public 
transport 
(last 7 days) 

Buyers 9 49 40 
17 

17.5*** 
(3.6) 

Prior subscribers 51 74 23 

Note: Standard errors are clustered at the individual level and reported in parentheses. ***, ** and * indicate statistical 
significance at the 1, 5 and 10% level, respectively. Number of observations / individuals: 3560 / 1780 (Row 1), 3312/ 1656 
(Row 2).  

In Table 3 we present the results using the alternative reference group of those who already had a 
public transport subscription ticket before the 9-Euro Ticket became available (“prior subscribers”), 
which we assume is the appropriate reference group to account for seasonal changes in public 
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transport use, as discussed in Section 2. This group was previously merged with the group of buyers in 
our main specification in Table 2. We find that the pattern of a rather modest decline in car use and a 
nearly twofold increase in public transport use found in Table 2 is also found in Table 3, although the 
effects are about half as large. 

The overall pattern is plausible given the stated occasions of use of the 9-Euro Ticket presented in 

Figure 1: In particular, those who had not previously owned a subscription ticket used the 9-Euro Ticket 

primarily for leisure activities and only few used it for commuting, e.g. trips to the workplace. Thus, it 

seems evident that the 9-Euro Ticket was primarily used to extend mobility in leisure time rather than 

to substitute everyday car trips, which is consistent with the results presented in Tables 2 and 3. 

Figure 1: Stated occasions of use of the 9-Euro Ticket 

 

Note: Respondents who bought the 9-Euro Ticket were asked “How often have you used the 9-Euro-Ticket for the following 
occasions?” and could respond on a five-point scale with the following option “(almost) always”, “frequently”, “rarely”, 
“(almost) never”. The graph depicts the percentages of those who indicated “(almost) always” or “frequently”. Numbers of 
observations per bar: 1080, 563; 1089, 564; 1086, 563. 

3.2. CO2 reduction, abatement costs, and consideration of further studies on the 9-Euro Ticket  

Besides providing financial relief, the 9-Euro Ticket was also intended to promote public transport as 

a climate friendly alternative to car use (BReg 2022). As such, the policy’s cost-effectiveness should be 

evaluated in comparison with common climate policies. We approach this by calculating the CO2 

reduction implied by our main results presented in Table 2. 

Based on multiple data sources described in Table A3 in the Appendix, we calculate CO2 reduction 

and abatement costs using the following formulas: 

𝐶𝑂2 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 =  𝐶𝑂2 𝑝𝑒𝑟 𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑎𝑟 𝑢𝑠𝑒 ×  𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑐𝑎𝑟 𝑢𝑠𝑒 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 ×

 𝑇𝑖𝑐𝑘𝑒𝑡 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑤𝑒𝑒𝑘𝑠)  × 𝐺𝑟𝑜𝑢𝑝 𝑠𝑖𝑧𝑒 (𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 9 𝐸𝑢𝑟𝑜 𝑇𝑖𝑐𝑘𝑒𝑡𝑠 𝑖𝑛 𝑢𝑠𝑒)   (2) 

𝐴𝑏𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡𝑠 =  
𝐶𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 9 𝐸𝑢𝑟𝑜 𝑇𝑖𝑐𝑘𝑒𝑡 𝑝𝑜𝑙𝑖𝑐𝑦

𝐶𝑂2 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛
       (3) 

Following the outlined approach, we find that short-run abatement costs of carbon reductions due to 
the 9-Euro Ticket amount to € 2,800 per ton of CO2. Other studies have shown that even one of the 
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most expensive alternative climate policy measures in the transportation sector, subsidizing electric 
vehicles, comes with lower abatement cost of € 320 to around € 1,000 per ton of CO2 (Fournel 2022, 
Gillingham & Stock 2018, Heymann 2021), indicating that the 9-Euro Ticket was not cost-effective as a 
climate policy instrument due to the limited reduction in car use.  

Other studies that have also examined the impact of the 9-Euro Ticket find a similarly modest shift 
from cars to public transport and a correspondingly modest reduction in CO2 emissions, which further 
supports our conclusion. For instance, the Association of German Transport Companies (VDV) 
commissioned market researchers for an evaluation of the 9-Euro Ticket and concludes that 10% of 
trips with the 9-Euro Ticket would otherwise have been made by car. With this figure, they estimate a 
reduction of 1.8 million tons of CO2 due to the 9-Euro Ticket (VDV 2022). While this figure is 
substantially larger than our result, it still implies very high CO2 abatement costs of € 1,389 per ton of 
CO2. Gaus et al. (2023) make use of mobile phone geolocation data to track public transport travel 
distances between May and September of 2022. Their results indicate a short-lived increase in public 
transport use immediately following the introduction of the 9-Euro Ticket, which however quickly 
declined in the later months of the 9-Euro Ticket’s availability. Combining three survey waves with a 
smartphone-based travel diary, Loder et al. (2023) find a modal shift from cars to public transport of 
about five percentage points and likewise conclude that policies focusing on public transport prices, 
such as the 9-Euro Ticket, are not enough to incentivize a sufficient switch to sustainable mobility 
alternatives. 

3.3. Free or flat-rate public transport – Similar experiences from different settings 

The finding of modest car use reductions through the 9-Euro Ticket is consistent with previous 

experiences of offering free public transport. Between 1998 and 2002, for instance, the German city 

of Templin provided free public transport. While its use increased by 750% after the free service began, 

only 10-20% of public transport users reported a shift away from car trips (Storchmann 2001). The 

Belgian city of Hasselt introduced free public transport in 1996. After its introduction, 37% of all public 

transport users were first-time users. Of these, 43% substituted car trips for public transport trips, 

while the remaining switchers were cyclists and pedestrians (van Goeverden et al. 2006). In the case 

of the Estonian capital Tallinn, the introduction of free public transport in 2013 was accompanied by a 

14% increase in public transport trips. However, only 10% of this increase represents a substitution of 

car trips, while 40% of trips were previously made on foot (Cats et al. 2017). 

3.4. Descriptive results on the quality of public transport  

Our finding that the 9-Euro Ticket has led to many additional public transport trips (see Section 3.1) 

raises the question of whether these additional trips had an impact on public transport service quality. 

Therefore, we asked the participants in our second survey wave to indicate on a five-point scale 

ranging from “strongly deteriorated” to “strongly improved” how strongly they felt that several 

indicators of public transport quality, such as punctuality and crowding, had changed since the 

introduction of the 9-Euro Ticket. 

Figure 2 shows that 56.6 percent of respondents report a deterioration in the punctuality of public 

transport. In addition, 46.6 percent of respondents reported that crowding on trains and in stations 

has worsened somewhat and 37.6 percent that it has worsened a lot. Consequently, respondents 

experienced a similar worsening in the chances of finding a seat. These reports of increased 

overcrowding in public transport are consistent with other studies and media reports (see, for 

example, Hille & Gather 2022 and Deutschlandfunk 2022), which also expressed problems with 

overcrowding during the availability of 9-Euro Ticket, especially at peak times. 
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Figure 2: Assessment of public transport quality 

 

Note: The percentages exclude participants who selected the option "do not know / prefer not to say". These were 1,757, 
1,587, and 1,612 responses from our sample of N=5,046 participants. The vast majority of those who selected this option were 
respondents who do not use public transport or use it very infrequently. 

3.5. Assessment of the financial relief and benefits provided by the 9-Euro Ticket 

As the 9-Euro Ticket was primarily intended to provide financial relief to cushion the social 

repercussions of inflation, our evaluation of the 9-Euro Ticket and potential alternative policies must 

naturally incorporate this dimension of the policy. As with many other subsidy programs it is especially 

important to consider the distributional impact of the policy to assess whether it tends to be regressive 

or progressive. To do so, we present the financial consequences induced by the 9-Euro Ticket 

separately for different income groups (see Table 4) and compare them to the incomes of the different 

groups. 

From the perspective of public transport users, the 9-Euro Ticket had two main advantages. First, it 

provided financial savings: Since the 9-Euro Ticket was significantly cheaper than previous monthly 

subscription tickets, almost everyone who regularly used public transport before the introduction of 

the 9-Euro Ticket achieved financial savings. In Row 1 in Table 4, we depict the average public transport 

use before the introduction of the 9-Euro Ticket for the different income groups. Multiplying this by 

the average public transport costs of 24 Eurocent per km traveled (see e.g., VM 2022) yields an 

estimate of the financial relief provided by the 9-Euro Ticket. 

Second, the design of the 9-Euro Ticket as a flat-rate ticket valid throughout Germany enabled 

additional public transport trips that did not incur any marginal costs for ticket holders. To quantify the 

value of these additional trips, we estimate the increase in public transport use due to the 9-Euro Ticket 

from DiD regressions that we conduct separately for different income groups (Row 3). Again, 

multiplying these additional distances with the average public transport cost yields the monetary value 

of the additional public transport use in terms of pre-9-Euro Ticket costs (Row 4). 

In Row 5 we calculate how much each group would have spent for their total public transport use in 

June in absence of the 9-Euro Ticket, i.e. we take the sum of Rows 2 and 4. We then subtract the price 

of the 9-Euro Ticket to approximate the overall benefit due to the 9-Euro Ticket (Row 6). This benefit 

is finally depicted in relation to each group’s respective mean income (Row 8).  

We find that the benefit of the 9-Euro Ticket is about 4.7% of the monthly income of the group earning 

between 700 and 1700 euros per month. This share decreases steadily with increasing income, being 

lowest in the highest income group. This suggests that the 9-Euro Ticket was a progressive policy that 

benefited low-income households in particular. This finding is also reflected in the study by Hille and 
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Gather (2022), who conclude that the 9-Euro Ticket offered many low-income households new 

opportunities to participate in social life. 

Table 4: Public transport use, potential expenses, and relative savings of 9-Euro Ticket owners by income group  

 
Row Income Group (in Euro) 

700 -
1700 

1700-
2700 

2700-
3200 

3200-
4700 

above 
4700 

 

Financial relief due to the 9-Euro Ticket  

(1) 
Average public transport use 
(in km per month) 

116 137 94 89 110 

(2) 
Financial relief due to the 9-Euro Ticket 
(Row 1 × 0.24 €) 
(in euros per month)  

28 33 23 21 26 

 Benefit from additional public transport use enabled by the 9-Euro Ticket 

(3) 
Public transport increase due to 9-Euro 
Ticket (in km per month) 155 161 126 156 154 

(4) 

 

Monetary value of additional public  
transport trips (Row 3 × 0.24 €) 
(in euros per month)  

37 39 30 37 37 

(5) 
Overall potential expenses for public 
transport in June (Row 2 + Row 4)  

65 72 53 58 63 

(6) 
Monetary benefit due to the 9-Euro Ticket 
(Row 5 minus 9 €) (in euros per month) 

56 63 44 49 54 

(7) Approximate income (in euros per month) 1200 2200 2950 3950 4700 

(8) 
Monthly benefit due to 9-Euro Ticket  
wrt. monthly income (Row 6 / Row 7) 4.7% 2.9% 1.5% 1.2% 1.1% 

 

4. Proposal of an alternative policy: Dynamic pricing 

Based on our own panel of survey data on mobility behavior, as well as the results from other studies 

evaluating the 9-Euro Ticket or other programs of reduced or completely abolished public transport 

fares, we conclude that introducing highly discounted or free public transport access is probably not 

the optimal policy to trigger a large-scale switch to sustainable mobility behavior. This is because the 

reduction in car use as a response to such policies tends to be too modest, especially compared to the 

high cost required to subsidize ticket prices. In addition, the induced additional public transport trips 

may lead to overcrowding at peak times, which reduces public transport quality and could possibly 

require costly capacity expansions in the long run. Yet, the 9-Euro Ticket enjoyed great popularity, not 

least because it provided an equal opportunity for mobility irrespective of income. 

Based on these findings, insights from economic theory and recent technological advancements, we 

propose an alternative to policies that provide cheap or free flat-rate access to public transport: 

Subsidized dynamic public transport fares that are higher during peak hours than during off-peak hours 

and that are linked to and financed (at least in part) by dynamic road pricing. This way, the proposed 

policy can lead to an optimal utilization of the road and public transport network, in particular reducing 

congestion and overcrowding, while at the same time providing an incentive to switch from car to 

public transport. 

Specifically, the application of a dynamic road pricing scheme internalizes the external costs of car use 

(Cramton, Geddes & Ockenfels 2018, RWI & Stiftung Mercator 2019), thereby directly addressing road 

congestion and car-related pollution. A higher relative price of car use induces a shift to public 
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transport (or other sustainable transport modes such as cycling or walking). In addition, road pricing 

generates revenues that can be used to subsidize public transport and improve its attractiveness. 

Moreover, while a flat-rate ticket may exacerbate overcrowding of public transport, dynamic fares 

alleviate this problem by shifting public transport usage from peak to off-peak times (Glaister 1974, De 

Borger & Wouters 1998). Fares can be dynamic in the sense that they may change from hour to hour, 

or even from bus to bus or train to train, depending on demand. Importantly, ticket prices can still be 

lower than the cost of operating vehicles (see Glaister 1974, Parry & Small 2009). During off-peak 

times, they can be reduced even further. This allows cheap travel for low-income individuals, which in 

turn fosters social cohesion. Furthermore, the revenues from dynamic public transport and road 

pricing can be used to reduce capacity constraints and thus the number of peak times. 

Potential concerns and skepticism 

The idea of dynamic pricing was proposed in the 1960s (e.g. Vickrey 1963, Glaister 1974) and was 

regarded as an appealing theoretical idea but infeasible in practice. But due to technical progress and 

digitalization, feasibility is no longer a problem. Cities such as Singapore and Stockholm have already 

implemented electronic road charging systems (Cramton, Geddes & Ockenfels 2018, Börjesson & 

Kristoffersson 2018). Likewise, dynamic pricing for public transport has been successfully implemented 

in the aviation and long-distance train sector, as well as in mobility services like Uber and Lyft. 

If low-income individuals are shifted away from peak hours to off-peak hours due to dynamic pricing 

of public transport, one might be concerned about social exclusion. However, dynamic pricing can 

grant low-income earners even cheaper access to public transport compared to flat-rate options. In 

addition, equity concerns could be further mitigated by a compensating lump-sum transfer to low-

income earners that is financed by the dynamic road pricing scheme. 

Politicians might nevertheless be worried about regional equity concerns that arise when car-

dependent individuals in rural areas must pay more for mobility than people in cities. However, road 

pricing is specifically designed for areas with a lot of traffic, i.e. cities, while leaving rural areas 

unaffected due to lower congestion. Consequently, dynamic road prices would be low or even zero in 

rural areas. This is crucial from both an equity and an efficiency perspective: While aiming to reduce 

congestion on roads, our proposal tackles areas with the highest marginal return in terms of 

“environmental” savings (Anderson 2014). To provide rural residents with access to cities via public 

transport, it may be useful to further develop park and ride facilities or other infrastructure. 

5. Conclusion  

In this paper, we evaluate the 9-Euro Ticket’s impact on car and public transport use based on large-

scale surveys on mobility behavior. Our results indicate a limited shift between modes, which is 

confirmed by results from other analyses using different approaches. When considered as a climate 

policy, our cost-benefit analysis reveals that the 9-Euro Ticket did not lead to sufficient greenhouse gas 

reductions to reach cost-effectiveness compared to alternative climate policies.  

While Germany introduced a permanent successor flat-rate ticket – the Deutschlandticket – for 49 

euros per month in May 2023, we call for an alternative approach that also contrasts with the current 

discussion about implementing a flat-rate ticket in France and a potential pan-European ticket. We 

concur that a subsidized reduction of ticket prices is justified, but instead of a flat-rate fare, dynamic 

pricing should be adopted to optimize the utilization of public transport and to prevent overcrowding 

at peak times. At the same time, the public transport subsidy should at least in part be financed 

through dynamic road pricing to further reduce the negative externalities of car use and to provide a 

stronger incentive to switch from car to public transport. 
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We see numerous avenues for future research. For example, important questions arise about how high 

the prices should be in the public transport and road pricing schemes. Thus, studies to estimate the 

magnitude of the external costs of driving, following Parry & Small (2009), in many different regions 

could be especially fruitful. Accompanying evaluations could also examine the acceptance of such 

measures before, during and after a certain period of implementation. A consistent application of our 

policy recommendations has the potential to lead to significantly lower local and global emissions, less 

congestion, fewer accidents, quieter cities, and ultimately a better quality of life. 

 

 

 

 

 

 

  



11 
 

6. Appendix 

6.1 Survey questions on mobility behavior 

Question 1: 

Now we are concerned with your driving behavior in general, i.e., both journeys to 

work/school/training/university and private journeys, e.g., for shopping, visiting friends, sport, etc. 

Please think about your driving behavior in the last 7 days. Which of these modes of transportation 

did you use in the last 7 days? 

- (Private) car 
- Motorcycle/scooter 
- car sharing or rental/loan car 
- Public transport (bus, streetcar, regional trains, etc.) 
- Bicycle / e-bike 
- E-scooter 
- Train (long distance) 
- Bus (long-distance) 
- Airplane 
- Other: ___________ 
- none 
- don't know / not specified 

 

Question 2: 

Please indicate how often you used these modes of transportation in the last 7 days. 

Count outbound and return trips separately, as 2 trips. 

Example: Suppose you drove your car to work yesterday morning, back home in the afternoon, and 

drove your car to and from sports in the evening. You then used the car four times. 

Also, please indicate how many total kilometers you traveled by these modes of transportation in the 

last 7 days. If you do not know the exact values, please estimate. 

Means of transport2  

How often have you used the 
following modes of transportation in 
the last 7 days? If you do not know 
exactly, please estimate. 

In the last 7 days, how many 
total kilometers did you travel 
by the following modes of 
transportation? If you do not 
know exactly, please estimate. 

(Private) car _____ trips  _____ km 
… _____ trips _____ km 

 

 

  

 
2 This question has been programmed to show only the options selected by the respondent in Question 1. 



12 
 

6.2 Comparison of our sample with the German population 

Table A1: Socioeconomic characteristics (means) of the survey in comparison to the German Microcensus 

Variable Description Survey Microcensus 

Household size Size of household in persons 2.16 1.99 

Income 
Monthly net household income in 
euros 

3652.26 3831 

Age Age of respondent in years 57.21 49.45 

Higher education 
Dummy: Respondent has a university 
degree 

0.30 0.30 

Female Dummy: Respondent is a woman 0.45 0.51 

Note: The data was retrieved from Destatis (2023), using tables 12211-0001, 12211-0101, 12211-0302, and 63121-0001. 
Household income was obtained using an interval scale and was converted to a continuous measure for the empirical analysis. 
Since only German citizens aged 18 or older were eligible for participation, the census data was restricted to 18 and above as 
well. 

6.3 Accounting for the fuel tax cut 

As the 9-Euro Ticket was accompanied by a simultaneous fuel tax cut, the effect of the 9-Euro Ticket 

on mobility behavior may be confounded by the effect of the tax cut. Similarly, it could be confounded 

by any other changes in fuel prices between March/April and June, or by any other major policy change 

that happened at the same time. To the best of our knowledge, there are no other major policy 

adjustments. However, the tax cut and changes in fuel prices did occur and must be accounted for. 

Therefore, in the following we estimate what impact the changed fuel costs might have on our results. 

Our aim here is not to identify the precise effects – which is certainly a challenge – but to determine 

whether accounting for the fuel tax cut and changes in fuel prices could strongly change our 

conclusions. As we will see below, we can conclude that the effects are rather limited – also under 

conservative assumptions – and that our conclusions therefore stand up even when taking these 

effects into account. 

First, some basic thoughts on the impact of changing fuel prices on our results. Our differences-in-

differences approach means that our estimated results would not change if we assumed the same 

price elasticities of demand for all relevant groups. While the decrease in fuel prices compared to 

March/April clearly leads to an incentive to drive more, a uniform increase in driving across groups 

does not lead to any relevant changes. However, relevant effects on our estimated results could arise 

if the different groups (in particular buyers and non-buyers of the 9-Euro Ticket) have different price 

elasticities of car usage, which is not implausible. In the following, we will therefore assess what 

influence this could have on our results. 

Leveraging daily fuel price data (Destatis 2022) differentiated with respect to the respondents’ car 

engine types – Gasoline or Diesel – as well as recently published estimates on fuel price elasticities of 

car usage in Germany (Alberini et al. 2022), we approximate counterfactual car use in June, given the 

fuel price levels in April: 

𝐶𝑎𝑟 𝑢𝑠𝑒̂
𝑗𝑢𝑛𝑒,𝑖 = 𝐶𝑎𝑟 𝑢𝑠𝑒𝑗𝑢𝑛𝑒,𝑖 × [1 + (1 −

𝑝𝑗𝑢𝑛𝑒,𝑖

𝑝𝑎𝑝𝑟𝑖𝑙,𝑖
) × 𝜀𝑖],     (1) 

where 𝐶𝑎𝑟 𝑢𝑠𝑒̂
𝑗𝑢𝑛𝑒,𝑖  is respondent 𝑖’s counterfactual car use in June, while 𝐶𝑎𝑟 𝑢𝑠𝑒𝑗𝑢𝑛𝑒,𝑖 is actual car 

use in June. 𝑝𝑗𝑢𝑛𝑒,𝑖  is the fuel price for respondent 𝑖’s engine type at the time of their survey response 

in June, while 𝑝𝑎𝑝𝑟𝑖𝑙,𝑖 is the corresponding fuel price at the survey response in March/April. In detail, 
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𝑝𝑗𝑢𝑛𝑒,𝑖 and 𝑝𝑎𝑝𝑟𝑖𝑙,𝑖 are the averages of fuel prices in the last 7 days prior to the respective survey 

response. 𝜀𝑖  depicts the fuel price elasticity. We do not alter the car use of those who own alternatively 

fueled cars (such as electric vehicles), such that 𝐶𝑎𝑟 𝑢𝑠𝑒̂
𝑗𝑢𝑛𝑒,𝑖  is equal to 𝐶𝑎𝑟 𝑢𝑠𝑒𝑗𝑢𝑛𝑒,𝑖  for these 

persons. 

While we assume an average fuel price elasticity of car use of -0.388 (Alberini et al. 2022), 𝜀𝑖  is indexed 

by 𝑖 as we construct several scenarios allowing the elasticity to differ between 9-Euro Ticket buyers 

and non-buyers. We deem it possible that 9-Euro Ticket buyers have a higher fuel price elasticity than 

non-buyers.  

To account for these potential differences in the car driving response to fuel price changes across 

groups, we gradually increase the fuel price elasticity of those who bought the 9-Euro Ticket while 

simultaneously decreasing the elasticity of those who did not buy it, such that the overall elasticity of 

-0.388 is preserved on average. Since we do not have a clear indication of how the fuel price elasticity 

of prior public transport subscribers differs from that of new purchasers of the 9-Euro Ticket or non-

purchasers, we hold the elasticity for this group constant at -0.388. 

In detail, we compute the altered elasticities of 9-Euro Ticket buyers (𝜀𝑏𝑢𝑦𝑒𝑟𝑠) and non-buyers 

(𝜀𝑛𝑜𝑛−𝑏𝑢𝑦𝑒𝑟𝑠) as follows: 

𝜀𝑏𝑢𝑦𝑒𝑟𝑠 = −0.388 × (1 + 𝛿)         (2) 

𝜀𝑛𝑜𝑛−𝑏𝑢𝑦𝑒𝑟𝑠 =
−0.388×(1−(0.22×(1+𝛿))

1−0.22
,        (3) 

where 𝛿 is the hypothetical increase in the fuel price elasticity of 9-Euro Ticket buyers and 0.22 is the 

share of 9-Euro Ticket buyers in our sample (when excluding those who had a prior ticket subscription, 

as we hold the price elasticity for this group constant). These formulas ensure that the weighted 

average of these two elasticities (0.22 × 𝜀𝑏𝑢𝑦𝑒𝑟𝑠 + (1 − 0.22) ×  𝜀𝑛𝑜𝑛−𝑏𝑢𝑦𝑒𝑟𝑠 ) is equal to the average 

elasticity of -0.388 for all values of 𝛿. 

In this manner, Table A2 presents the results of our analysis under the assumption that the fuel price 
elasticity of 9-Euro Ticket buyers is about 10, 20, 30, 40, or 50 percent higher than the average elasticity 
of -0.388 (i.e. 𝛿=0.1, 0.2, 0.3, 0.4, or 0.5), while the elasticity of non-purchasers is accordingly scaled 
down. 

The results indicate that even if the fuel price elasticity of those who bought the 9-Euro Ticket is 50 
percent larger than the average fuel price elasticity, the effect of the 9-Euro Ticket on car use increases 
only by 1.21 kilometers or around 8.5 percent (Column VI compared to Column I). Therefore, we 
conclude that the simultaneous fuel tax cut does not appreciably bias our estimated effects of the 9-
Euro Ticket on car use. 

Table A2: Effects of the 9-Euro Ticket on car use based on varying elasticities for ticket buyers 

 I II III IV V VI 

𝛿 0 0.1 0.2 0.3 0.4 0.5 

𝜀𝑏𝑢𝑦𝑒𝑟𝑠  (see Eq. 2) -0.388 -0.427 -0.466 -0.504 -0.543 -0.582 

𝜀𝑛𝑜𝑛−𝑏𝑢𝑦𝑒𝑟𝑠  (see Eq. 3) -0.388 -0.377 -0.366 -0.355 -0.344 -0.333 

Diff-in-diff Regression 
(car km of last 7 days) 

-14.21 km -14.45 km -14.64 km -14.86 km -15.08 km -15.30 km 

       
Impact of fuel tax cut 
on treatment effect 

n/a 0.24 km 0.43 km 0.65 km 0.87 km 1.09 km 
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6.6 Details on the analysis of the CO2 reduction due to the 9-Euro Ticket 

Table A3: Inputs for the estimates of CO2 reduction and abatement costs 

Variable Value Source 

CO2 per kilometer 
of car use 

0.152 kg German 
Environment Agency 
(2022) 

CO2 per additional 
kilometer of 
public transport 
use 

We assume that due to the limited period in which the 
9-Euro Ticket was available, only a few additional public 
transport services were offered, and existing services 
were predominantly used more extensively. We 
therefore assume a negligible increase in emissions of 
public transport. If the 9-Euro Ticket had led to an 
expansion of public transport services, this would 
further reduce the CO2-reduction due to the ticket and 
thus increase abatement costs. 

 

Reduction in car 
use per week 

Coefficient from the DiD Regression 
 
Main estimate: -16.4 km 
 
Conservative estimate when accounting for the fuel tax 
cut: Main estimate (-16.4 km) + Impact of fuel tax cut 
on treatment effect (-1.21 km) = 17.61 km 

 
 
Table 2 
 
 
Column VI in Table 
A2  

Ticket availability 
(weeks) 

13 weeks (June 1 to August 31, 2022)  

Group size 

Overall, 52,000,000 9-Euro Tickets have been sold. One 
9-Euro Ticket is valid for one month, which means that  
the average number of tickets that were in use per 
month is 52,000,000 / 3 = 17,333,333. Moreover, there 
are roughly 10,000,000 ticket subscription holders in 
Germany, who also benefited from the introduction of 
the 9-Euro Ticket. Thus, we assume a group size of 
27,333,333 9-Euro Ticket users per month.  

VDV (2022) 

Cost of the 9-Euro 
Ticket policy 

€ 2,500,000,000 BReg (2022) 
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