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Motivation

• Transportation  20-30% of total GHG emissions
• In the US, 29% of total GHG emissions in 2019*
• Light duty vehicles  58% of the emissions from the transportation sector in 2019*

• A difficult sector! 
• Many policies aimed at reducing GHG emissions from cars

• Regulations 
• on automakers, relying on technology (EU regulations) 
• On drivers (driving bans)

• Taxes 
• on the product (the car) (Klier and Linn, 2015) on the energy inputs (fuels) 
• Carbon tax (Rivers and Schaufele, 2015)

• Subsidies 
• To the purchase of clean cars 
• To the construction of EV charging stations (Springel, 2021; Cole et al., 2021)

* Source: https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions



Passenger cars in Germany 

• Largest fleet (47+ mill.) and largest new car market (3+ mill. sold/year) 
in Europe 

• Historically high-emitting fleet
• In 2020, BEVs are 0.64% and PHEVs are 0.59% of the fleet (EAFO, 2021)
• Cfr. France 0.84% and 0.40%, resp. (EAFO, 2021)
• Cfr. Norway 11.83% and 4.98%, resp. (EAFO, 2021)

• Important automaking industry 

• Government commitment to help finance the transition to a low- or 
zero-emissions fleet 

• Several concurrent policies



Policies 

• EU CO2 emissions regulations

• Circulation tax linked to the CO2 emissions rate of the car (since 2009) 
(Alberini and Horvath, 2021)

• Diesel bans (in specific cities, due to air quality concerns)

• Bonus to EV cars (BEV and plug-ins, federal)

• Climate Action Program:
• Goal to have 7-10 million EVs and 1 million charging points by 2030
→ EV Charging infrastructure (federal, Bundesland, and local)
• Carbon tax (€ 25/ton CO2 since Jan. 2021; will rise to € 55/ton by 2025) 

(federal)



Research Questions

• Are these policies effective at shaping new car sales?

• What CO2 emissions reductions do they attain?

• What is the cost effectiveness of these policies? 



Spoiler Alert

• We take advantage of the variation across places and over time 

• Expectations on the future of certain types of fuels seem to be 
important (diesel bans)

• Do not neglect transition technologies, like conventional hybrids

• Very little effect on CO2 emissions…

• …and at high cost per ton of CO2 reduced



The Data - 1 

• Sales of each type of passenger cars 
in each Bundesland each month from 
Jan. 2015 to Mar. 2020 (from IHS-
Markit)
• “Type of passenger car” = combination of 

make, model, variant and trim, fuel type, 
engine size, horsepower, body type, 
drivetrain (front, rear, or AWD), etc. 

• For ICEs: fuel consumption rate, CO2
emissions rate (g/km), euro standard 
(from IHS-Markit)

• For PHEVs and BEVs: kwh/100 km, 
liters/100 km (PHEVs only), electric 
battery capacity and range, CO2
emissions rate (g/km) if PHEV (from 
ADAC)

• Fuel prices in each Bundesland and 
month of the study period 
(tankerkönig.de)

• Monthly electricity prices (nationwide) 
(Eurostat and Statistisches Bundesamt)

• Counts of publicly accessible normal 
(22 kW) and fast (>22 kW) charging 
points available in each Bundesland in 
each month of the study period 
(Bundesnetzagentur)

• Media reports about discussions, 
proposals, adoptions and repeals of 
diesel bans in German cities during the 
study period



Monthly car sales in Germany Jan 2015-Mar 2020. No LCVs.
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Shares of sales by fuel type
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Shares of car sales by fuel type (no LCVs)
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Alternative Fuel Passenger Car Sales 
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Sales-weighted average CO2 emissions rate
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Diesel Bans

• Discussions, proposals, adoptions, repeals:
• start in 2017

• much action in spring 2018

• Diesel vehicles   euro 5 not allowed to enter certain cities 

• Technically, they should not affect the sales of new diesel cars over 
our study period (already at euro 6)…

• …so if we find an association between the decline of diesel sales and 
diesel bans, it must because of expectations



Diesel Bans: Population Affected by Proposed or Actual Diesel 
Bans
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Drop in diesel share 2015-2019

y = 0.0451x + 0.1541
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Bonus for the purchase of an EV

• Starts July 2016 – € 4000 BEV, € 3000 euro PHEV

• Effective Nov 2019 – the above sums are increased by 50% if the price 
is up to € 40,000 and by 25% if the price is € 40,000 – 65,000 (and 
PHEV meets a minimum range or max emissions requirement)

• Nationwide 



48% charge at home, 
20% at work, 
32% at public stations
(Schaufenster Elektromobilität, 2017)

Charging Infrastructure 



Publicly Accessible Charging Points as 
of Nov. 2021

What about private charging points? 
Private : Public 
from 60:40 to 85:15 (Bundesregierung, 2019)



EVs and 
charging 
stations in 
Germany in 
2018

Source: Nicholas & 
Wappelhorst, ICCT, 
2020


