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Introduction

\ Private cars contribute about 20% of total CO2 emissions (IEA, 2019)

\ Many countries pledge to reach net zero emissions over the coming decades (IEA, 2021; European 

Commission, 2019; Government of the USA, 2021)

\ and implement policies design to decrease pollution from cars
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incentivizing consumers to 
buy cleaner carsregulating manufacturers



What is an environmental feebate?

\ A frequently used policy measure to encourage consumers to buy less polluting cars 

\ Programs introduced in the US, France, Sweden, Japan, etc. 
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Do feebates help decrease pollution from car fleets?

Good for consumers?

Good for car manufacturers?

Polluting cars  High purchase tax Less polluting cars  Rebates or subsidies



Environmental feebate programs

\ Japan 2009 - Substantial economic surplus, despite only minor changes in energy efficiency of the 

car fleet (Konishi and Zhao 2017)

\ Germany 2008 – Effect on environment cannot counterbalance the decrease in welfare (Adamou et 

al. 2014)

\ Sweden 2007 – Decreased emissions but extremely cost inefficient. Transition to high-efficiency 

cars would have taken place regardless (Huse and Lucinda (2014)

\ France 2008 –

\ Decrease in emissions but 2025 national targets will not be met (Kessler et al. 2023).

\ Negative impact on the environment (D’Haultfœuille et al. 2014)

\ Consumers shifted to cars emitting less CO2, CO, and THC, but more hazardous pollutants - NOx 

and PM (Durrmeyer 2022)
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Research context
\ Feebate program implemented in Israel in 2009

\ The only feebate program in the world to include all 5 key pollutants:

CO2, CO, THC, NOx and PM

\ A pollution score was calculated for each new car model:
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𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑠𝑠𝑠𝑠𝑃𝑃𝑠𝑠𝑠𝑠 =
30 ∗ 𝐶𝐶𝐶𝐶2 + 500 ∗ 𝐶𝐶𝐶𝐶 + 10,000 ∗ 𝑁𝑁𝐶𝐶𝑋𝑋 + 900 ∗ 𝑇𝑇𝑇𝑇𝐶𝐶 + 20,000 ∗ 𝑃𝑃𝑃𝑃
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The feebate in Israel
Pollution 
level

Pollution 
score

Tax 
rat
e

Rebate
(NIS, in 
2015 

values)

1 (Emission 
free) 0-50 10%

2 (Plug-in 
hybrid) 0-100 20%

2 (Hybrid) 21-130 30%

2 51-130

83%

16,238
3 131-150 14,885
4 151-170 12,991
5 171-175 11,368
6 176-180 10,013
7 181-185 8,931
8 186-190 7,848
9 191-195 7,036
10 196-200 5,955
11 201-205 5,413
12 206-210 4,331
13 211-220 3,518
14 221-250 2,165
15 251-400 -
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What can be observed before vs. after 
the feebate?
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Distribution of new cars by pollution 
level

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Least polluting 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Most polluting 

 

Feebate 
program

Authors’ calculations based on data from the Israel Ministry of 
Transport and Road Safety 



Average per-kilometer emission profile of 
the fleet of new cars
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Authors’ calculations based on data from the Israel Ministry of 
Transport and Road Safety 
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Data
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Census – new car sales
2007 - 2018

(Ministry of Transport and 
Road Safety)

Subaru XV 2018
1995cc 

1600cc 

At least 100 annual unit sales 

3,252 car models 
representing 
1,803,800 

car units sold 



Data
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Emission data
(Ministry of Transport and Road Safety)

Household survey data 
(Central Bureau of Statistics)

Advertising expenditure
(‘Ifat’-Market Research)
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Differentiated goods model
\ Concentrated structure of car markets (Berry, 1994; Fershtman and Gandal, 1998; Verboven, 1996; Kessler et al., 2023) 



13

Differentiated goods model

𝑺𝑺𝒋𝒋𝒋𝒋 share of car j in market M

𝑺𝑺𝟎𝟎𝒋𝒋 share of consumers choosing not to buy a new car 
𝒙𝒙𝒋𝒋𝒋𝒋 car characteristic

𝒘𝒘𝒋𝒋𝒋𝒋 cost characteristic

𝒑𝒑𝒋𝒋𝒋𝒋 retail price of car j

1 𝑃𝑃𝑃𝑃 ⁄𝑆𝑆𝑗𝑗𝑗𝑗 𝑆𝑆0𝑗𝑗 = 𝑥𝑥𝑗𝑗𝑗𝑗𝛽𝛽 − 𝛼𝛼𝑝𝑝𝑗𝑗𝑗𝑗 + 𝜎𝜎 𝑃𝑃𝑃𝑃 ̅𝑆𝑆 ⁄𝑗𝑗 𝑔𝑔𝑗𝑗 + 𝜉𝜉𝑗𝑗𝑗𝑗

(2)   𝑝𝑝𝑗𝑗𝑗𝑗
1+𝑇𝑇𝑗𝑗𝑗𝑗

= 𝑤𝑤𝑗𝑗𝑗𝑗𝛾𝛾 + 1−𝜎𝜎
𝛼𝛼 1+𝑇𝑇𝑗𝑗𝑗𝑗 1−𝜎𝜎 ∑𝑘𝑘𝑘𝑘𝑓𝑓𝑔𝑔𝑗𝑗 ⁄𝑞𝑞𝑘𝑘𝑗𝑗 𝑄𝑄𝑔𝑔𝑗𝑗 − 1−𝜎𝜎 ∑𝑘𝑘𝑘𝑘𝑓𝑓𝑔𝑔𝑗𝑗 ⁄𝑞𝑞𝑘𝑘𝑗𝑗 Μ

+ 𝑣𝑣𝑗𝑗𝑗𝑗,

markup
costs

�𝑺𝑺 ⁄𝒋𝒋 𝒈𝒈𝒋𝒋 share of car j in category g

𝑻𝑻𝒋𝒋𝒋𝒋 tax rate of car j 
⁄𝒒𝒒𝒌𝒌𝒋𝒋 𝑸𝑸𝒈𝒈𝒋𝒋 share of firm f in category g
⁄𝒒𝒒𝒌𝒌𝒋𝒋 𝜧𝜧 share of firm f in market M

\ Concentrated structure of car markets (Berry, 1994; Fershtman and Gandal, 1998; Verboven, 1996; Kessler et al., 2023) 



GMM estimation
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Simulations procedure
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Feebate
(actual)

Fixed 
tax

(simulat
ed)

• Solving a demand and pricing equations for each car 

model/year.

• Calculating emissions for each car model/year and their 

cost using average km traveled by each car model.

• Calculating emissions of the outside-option. 



Manufacturers’ average pollution score and markup
feebate vs. fixed tax
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Manufacturers’ average pollution score and markup
feebate vs. fixed tax
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Manufacturers’ average pollution score and markup
feebate vs. fixed tax
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Car model pollution score and manufacturers’ average 
markup - feebate vs. fixed tax
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Change in sales, average retail price, tax revenue, and 
manufacturer markup 
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Total emissions
feebate vs. fixed tax
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Average emissions per kilometer
feebate vs. fixed tax
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Welfare effects (millions NIS) (2010-2018)

feebate vs. fixed tax
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Summary

\ The policy in Israel is similar to policies in other countries (US, France, Sweden, and Japan)

\ The first one to include all 5 pollutants

\ Because of the market power of car manufacturers they were able to react to the feebate

\ affected the success or failure of the feebate program

\ The decrease in emission levels would likely have taken place regardless of the feebate policy, 

probably because of the evolution of technology and CAFE standards

\ Information regarding the pollution level of the car affects demand above and beyond price

Policy implications

\ Feebates may not be effective under imperfect competition

\ Policymakers should consider other regulatory tools
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Thank 
You.

Ofir Rubin
Ben-Gurion University of the Negev
orubin@bgu.ac.il
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