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The ICCT: mission and activities 

The mission of ICCT is to 

dramatically improve the 

environmental performance and 

efficiency of cars, trucks, buses and 

transportation systems in order to 

protect and improve public health, 

the environment, and quality of life.  

 Non-profit research organization 

 Air pollution and climate impacts 

 Focus on regulatory policies and fiscal 

incentives  

 Activity across modes including 

aviation and marine 

 Global outreach, with special focus on 

largest markets 
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 Focus on CO2 and pollutants emission standards 

 Brief overview on the integration of ZE-HDVs into emission standards in 

the main markets 

 Summary of available policy options 

 Some guiding principles for integrating ZE-HDVs into emission 

standards 

 

Scope of today’s presentation 
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Focus in the following four regions: USA, EU, China, and Japan 

GHG standards (Phase 2) 

Advanced Clean Trucks* 

Low-NOx rule* 

 

 

GHG standards (Phase 2) 

Clean Trucks Initiative* 

CO2 standards 

Euro VII standards* 

ZEV certification* 

FE standards (Stage 3) 

China VI standards 

NEV certification* 

 

FE standards (2nd phase) 

Post New Long-Term stds 

ZEV certification* 

 

* under development 
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Fuel efficiency, GHG and CO2 standards for HDVs 
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US HDV Phase 2 GHG standards  

Source: https://jalopnik.com/truck-sizes-classification-explained-from-tacomas-to-1613958192  

The regulation includes 28 separate GHG 

standard 

3 weight classes (LHD, MHD, HHD)  

3 uses (urban, multi-purpose, regional) 

2 fuel types (diesel, gasoline)  

3 cabin types (low, mid, high roof) 

LHD 

MHD 

HHD 
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CARB’s Advanced Clean Truck rule – under development 
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EU’s HDV CO2 standards 

Super-credits  

(2019-2024) 

Benchmark 

(2025-onwards) 



China and Japan fuel economy standards 

Specialized

Delivery

27.6%

Tractor

20 .3%
Dump Truck

18.7%

Truck

7.4%

Coach

6.0 %

City Bus

4.7%

Specialized

Vocat ional

(Not regulated)

4 .6%

Alternat ive Fuel

HDV (Not regulated)

10 .8%

Rigid freight trucks: 

Tractor trucks: 

ZE-HDVs are 

exempted from 

the fuel economy 

standards 
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Pollutant emission 

standards 
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 Averaging (A): Targets are defined as a fleet-average, and not on an 

individual vehicle basis.  

 Banking (B): Manufacturers can accumulate (bank) credits when over 

complying with the banking threshold 

 Trading (T): Manufacturers can “trade” the credits to another 

manufacturer 

“Manufacturers are allowed to certify their engine families with various 

family emission limits (FELs), provided that in each model year the average 

of the FELs does not exceed the standard when weighted by the numbers 

of engines produced in each family for that model year.” 

US EPA’ 10 – ABT mechanisms for HDVs 

In the current regulation, OEMs do NOT get credit for ZE-HDV sales 
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 California is considering a 90% reduction of 

NOx limits in 2027 

 Currently, only a national HD ABT program 

for credits, not capturing ZE-HDVs 

 CARB is considering that ZE-HDVs would 

also be eligible to produce NOx credits with 

a credit multiplier (2?) 

 Multiplier: Balance of incentives needed to 

advance with near-term air quality needs. A 

sunset multiplier is also being considered 

 Credits: Expiration 5 years after generation, 

and credit caps may be introduced 

CARB’s HD Low-NOx regulation – under development 
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 U.S. EPA released CTI’s Advanced notice of proposed rulemaking 

 One of the objectives of the consultation process is “To understand whether and 

how any incentives may be appropriate given the substantial tailpipe emission 

reduction potential of these [zero-emission] technologies.” 

EPA’s Clean Trucks Initiative – under development 



EU, China and Japan pollutant emission standards are not averaged 



ZE-HDV certification: 

Energy consumption and range 
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A methodology for certifying ZE-HDVs is in the works 

Artur Runge-Metzger, European Commission, “CO2 emission standards for heavy-duty vehicles Focus on VECTO and next steps”, Zukunftskongress 

Nutzfahrzeuge, Berlin, 19/11/2019 

 The adopted HDV CO2 

standards opened windows for 

ZE-HDVs: 

 “By 31 December 2021, the 

Commission shall … adopt … a 

methodology for determining the 

zero-emission driving range and 

electricity consumption” 

 “By 31 December 2022, the 

Commission shall submit a report… 

towards a possible differentiation by 

zero-emission driving range and 

vehicle sub-group, combined with 

mileage payload weighting factors…” 

 



China and Japan also are developing ZE-HDV certification 

 Energy Consumption and Range Test 

Procedure for Electric Vehicles 

 The current standard applies for both LDV 

and HDV. Most of the requirements are based 

on LDVs and CATARC/MIIT will develop a 

revised standard for HDVs 

 Expected to be implemented from 2024 

 China cycle will be used 

 To be submitted for approval in June 2020 
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 In the Phase 2 regulatory document, 

MLIT said it would be developing a 

measurement method for ZE-HDVs 

and explore the possibility of creating 

efficiency standards for these and 

other types of advanced technology 

trucks and buses. 

 



ICCT’s guiding principles from 

international regulations 
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 The certification of the energy 

consumption and electric driving range 

enables establishing incentives 

targeted at deploying ZE-trucks in the 

highest emitting categories. 

 Simulation based CO2 certification is 

gaining ground in many regions 

 The simulation of electric powertrains 

can be achieved using existing models 
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Principle 1: ZE-HDV certification enables targeted policy design 



Principle 2: Advanced technology credits (ATC) must be carefully 

defined 

 An advanced technology credits system can be useful to address the increased 

compliance cost associated with ZE-HDV technologies across the different 

categories. 

 

 

 Although advanced technology credits can help make fleet electrification more 

cost-effective, they erode the intended environmental benefits of the standards. 

 It is a balancing act which requires a crystal ball 
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Principle 3: Advanced technology multiplier values should have sunsets 

Scenario 1: advanced technology credits 

have constant value over life of the regulation 

Scenario 2: value of advanced technology 

credits is linked to sales thresholds 

Time 

S
a
le

s
 o

f 
a
d
v
a
n
c
e
d
 t
e
c
h
n
o
lo

g
y
 

Regulation duration Time 

S
a
le

s
 o

f 
a
d
v
a
n
c
e
d
 t
e
c
h
n
o
lo

g
y
 

Threshold 1 
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Regulation duration 
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Principle 4: Advanced technology credits (ATC) and benchmarks or 

mandates are not mutually exclusive 

** Thresholds can be percentages of total sales or absolute values 
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Mandate  

target 

B 

C 

A 

D 

Sales between C and D  

have a credit value of X 

Sales between D and E  

have a credit value of 1.5X 

Sales great than E  

have a credit value of 2X 

E 

Missed sales between B and C  

have a penalty value of -X 

Missed sales between B and C  

have a penalty value of -1.5X 

Missed sales between B and C  

have a penalty value of -2X 

Examples (mandate target = 1,000 units) 

Overcompliance 

Sales = 1,500 units 

Total credits =  

(1,300 – 1,000)X +  

(1,500 – 1,300)(1.5X)  

= 600X  

1,000 

700 

300 

1,300 

1,700 

Undercompliance 

Sales = 200 units 

Total penalty =  

(1,000 – 700)(-X) +  

(700 – 300)(-1.5X) + 

(300 – 200)(-2X)  

= -1,100X  
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Principle 5: Short-term and long-term incentives have different designs 
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Principle 6: Averaging, Banking and Trading can be useful tool 

Scenario 1: credit trading allowed across various 

vehicle weight classes 

Free-flowing credits across 

vehicle weight classes 

Scenario 2: no credit trading across various 

vehicle weight classes 

Separate 

regulatory 

category 

Separate 

regulatory 

category 

Separate 

regulatory 

category 
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Principle 6: Averaging, Banking and Trading can be useful tool 

Scenario 1: no opportunity for non-regulated 

vehicle classes to generate early credits 

Scenario 2: non-regulated vehicle classes 

have opportunity to build up early credits with 

sales of advanced technologies 

2018 2019 2020 2021 

Regulation goes into 

effect for HDV classes 

A, B, and C 

2022 2023 2024 2025 

Regulation goes 

into effect for 

HDV classes X, 

Y, and Z 

No early credit 

generation for HDV 

classes X, Y, and Z 

2018 2019 2020 2021 

Regulation goes into 

effect for HDV classes 

A, B, and C 

2022 2023 2024 2025 

Regulation goes 

into effect for 

HDV classes X, 

Y, and Z 

HDV classes X, Y, 

and Z can build up 

early credits** 

** Early credits for classes X, Y, and Z cannot be applied to classes A, B, and C 



For more detail, please visit the ICCT website 

Felipe Rodriguez 

Program Lead 

f.rodriguez@theicct.org 
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