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Road Map 
(pun intended?)

• What is the 9-Euro-Ticket?

• Why should we care?

• What am I trying to do:

• What related research is out there?

• How am I doing it?

• What are my results?
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Short Preview of Results

9-Euro-Ticket

More public transport ridership/ 

Less private vehicle traffic

Less air pollution

Persistence?

https://www.flaticon.com/authors/aranagraphics
http://www.flaticon.com/


• 9 Euro monthly travel pass for June, July, August

• Valid on public transport throughout Germany

• Basically everything except long-distance trains

Cheap and simple

Background: 9-Euro-Ticket
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2020 price for a regular monthly pass, €

Source: Infrastrukturatlas 2020, Heinrich Böll Stiftung

https://www.boell.de/sites/default/files/2020-11/Infrastrukturatlas%202020.pdf

Map downloaded from Wikipedia, by TUBS (CC BY-SA 3.0) and Maximilian Dörrbecker (Chumwa), NJ Giggie (CC BY-SA 4.0)

https://de.wikipedia.org/wiki/Datei:Karte_der_Verkehrsverb%C3%BCnde_und_Tarifverb%C3%BCnde_in_Deutschland.png
https://de.wikipedia.org/wiki/User:TUBS
https://de.wikipedia.org/wiki/User:Chumwa
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Background: 9-Euro-Ticket
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So what? Why should we care? 
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Why should we care? 
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Source: Inrix 2022 Global Traffic Scorecard

https://inrix.com/scorecard/#city-ranking-list



What am I studying? 

• Travel behaviour – price incentives

• Travel behaviour (commute) – habits/persistence

• Is price shock enough to change habits?

• Does ‘regular’ behaviour resume after prices 

return to normal?

• Effects on air pollution

• 31 German cities (plus 6 without air pollution data)



What are others saying? 
• O’Sullivan (2012), simple model for mode choice: 

Travellers choose mode to minimise:

𝐶 = 𝑚 + (𝑇𝑎 ∗ 𝑑𝑎) + (𝑇𝑣∗ 𝑑𝑣)

• 𝑚: monetary cost; 𝑇𝑎: access time; 𝑑𝑎: marginal 

disutility of access time; 𝑇𝑣: in-vehicle time; 

𝑑𝑣: marginal disutility of in-vehicle time.

• Goodwin (1977): Habit and Hysteresis in Mode Choice

• Commuters don’t engage in optimisation every day, 

likely only prompted by larger shocks

• Larcem, Rauch, Willems (2017): London Tube Strike

• ‘Forced experimentation’ is welfare enhancing 

because commuters re-optimise



What are others saying? 



What are others saying? 

“Using DiD estimation strategies on air pollutant data, we 

show that this intervention causally reduced a benchmark air 

pollution index by more than six percent.” 

log 𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑖𝑡 = 𝛼𝑖 + 𝛽1 𝐽𝑢𝑛𝑒 + 𝛽22022 + 𝛽3 𝐽𝑢𝑛𝑒 ∗ 2022 + 𝛽4𝑿𝑖𝑡

𝑿𝑖𝑡: Covariates including weather, fuel prices, holidays



My aims

1) Replicate Gohl and Schrauth (2022)

2) Extend their model: Persistence of effects?

3) Investigate direct link to reduced car traffic

and increased public transport usage

9-Euro-Ticket
More public transport ridership/ 

Less private vehicle traffic
Less air pollution



Data, data, data
For my 30+ German cities I collect data on:

• Air pollution: PM10, NO2, Air Quality Index (AQI)

• AQI contains PM10, NO2 , O3

• Fuel prices: petrol and diesel

• Weather: temperature, wind, precipitation

• Traffic: Google Maps peak-hour travel time

• Public transport: limited data on ridership 



Google Maps

Added traffic time = 

Real travel time at 8am - GMaps baseline time



Air Pollution, Fuel, Weather



Stylised Facts – Pollution from Traffic

Berlin Hamburg Munich



Stylised Facts - Traffic

Berlin Hamburg Munich



Stylised Facts – Traffic (2)

Berlin Hamburg Munich



Stylised Facts – Fuel Prices

Berlin Hamburg Munich

Black: Petrol (E10)

Blue: Diesel



So let’s bring in some econometrics…

Observation period: 

1 May to 30 Nov 2022 



Observation period: 

1 May to 30 Nov 2022 



Aim 1: 

Replicate Gohl and 

Schrauth (2022)

Observation period: 1 May to 30 June 

2018, 2019, 2022

log 𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑖𝑡 = 𝛼𝑖 + 𝛽1 𝐽𝑢𝑛𝑒 + 𝛽22022 + 𝛽3 𝐽𝑢𝑛𝑒 ∗ 2022 + 𝛽4𝑿𝑖𝑡



Aim 2: Persistence?

Treatment: June, July August

Post Treatment: September, 

October, November

Observations for 2018, 2019, 2022

log 𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑖𝑡 =𝛼𝑖 + 𝛽1 𝑇𝑟𝑒𝑎𝑡
+ 𝛽2𝑃𝑜𝑠𝑡 + 𝛽32022 + 𝛽4𝑿𝑖𝑡

+ 𝛾1𝑇𝑟𝑒𝑎𝑡 ∗ 2022 + 𝛾2𝑃𝑜𝑠𝑡 ∗ 2022



Aim 2: Persistence?

Event Study

Observations for 2018, 2019, 2022

Potential explanation for 

September 2022 result: Did 

people ‘front load’ their travel?



Aim 3a: Effect of 9-Euro-Ticket on Car Traffic

Observation period: 

1 June to 30 Nov 2022 



IV Regression (exploratory)

First stage regresses speed in traffic on 

the following outside instruments:

• 9 Euro

• No School

• Fuel Price

• Fuel Price (7 Day Avg)

But… 9 Euro alone is too weak an 

insturment



Aim 3b: Effect on PT (exploratory)

Data for tram and bus lines in 

Chemnitz, 2019 and 2022

9-Euro: Jun, Jul, Aug 2022

Post 9-Euro: Sep, Oct 2022

Treatment: Jun, Jul, Aug both 

years

Post Treatment: Sep, Oct  

both years



Conclusion

• 9-Euro Ticket reduced air pollution (at least initially)

• Some evidence that this is directly due to less car traffic/more public transport

• Persistence is unclear – seems to be driven by abnormality in September 2022

• Reminder: This is very much still work in progress

• Many puzzles still to solve!

• Important to continue discussion/research in run-up to (permanent) 49-Euro Ticket!



Additional Tables



Aim 1: Replicate Gohl and Schrauth (2022)



Aim 2: Extend the model - Persistence

Was this only an initial shock? 

Same regression but including the 

entire treatment period:

observations from 

1 May to 31 Aug 

2018, 2019, 2022


