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Transportation Inventories Vary Widely
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Source: Argonne National Lab, Michael Wang 2006
inventory and projections to 2050. 

Transportation inventories 
in rapidly-industrializing 
nations such as China, 
Brazil and India 
are dominated by heavy-
duty vehicles (~60%)

In contrast, HDVs in 
Europe, Japan, and the 
US account for only 20 –
25% of sector fuel use.

China Transport Sector



Market Composition: Small fleets dominate
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Europe’s heavy-duty vehicle
market is composed of major 
shipping companies and
large numbers of small 
fleets.

A similar situation exists in
US where 4 million owner-
operators, about 35% of the 
market.  

Major shipping companies
drive technologies into the 
marketplace by closely 
watching fuel use
and driving patterns.



Market forces: importance and limits

Slide 6Source: National Academy of Sciences, 2010

The market demands technology improvements, but there is also continued 
preference for traditional styling delays penetration of aerodynamic features.  
The traditional look is preferred by owner operators and small fleet owners.



US Technology Potential
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 US NAS study (published March 2010) was commissioned as a result 
of the Energy Independence and Security Act (EISA) of 2007

 Fuel consumption reduction potential 35% – 50%.

Potential fuel 
savings for new 
vehicles in 2015-
2020

Source: TIAX (2009) Assessment of Fuel Economy Technologies for Medium-
and Heavy-Duty Vehicles.



Policy landscape: Timelines Across Regions
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Global Snapshot of Heavy-Duty Vehicle GHG and Fuel Economy Standards 

Note: Text in red indicates expected, not actual



Major Contributions to Regulatory Design

 US (2004) – Smartway establishes voluntary program to assist 
shipping companies improve efficiency primarily by certifying 
aerodynamic components and tires on tractors and trailers.

 Japan (2006) – First ever fuel economy standards for heavy-duty 
vehicles; based on simulation modeling focused primarily on the 
engine.

 California (2008) – Mandates US EPA’s Smartway certification 
(aero + tires) for all HDV tractors pulling 53’ and longer box trailers 
when operating within California with some exceptions.

 US (2010) – Builds upon Japan’s simulation modeling approach 
and expands inputs (aero, tires, weight reduction, idling, speed 
limiter) and engine-specific standards.

 China (2010) – Chassis based testing for base models, 
manufacturer option to use simulation modeling for variations.

 What’s next? Canada, Europe and Mexico.
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Elements of the US Proposal: Three Regulatory Categories
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Class 7/8 Tractors

Class 2B/3 Pickup 
Trucks and Vans

Everything Else!

http://z.about.com/d/trucks/1/0/1/F/1/09_2500_mega_ftside.jpg�
http://jcwinnie.biz/wordpress/imageSnag/ups_hydralic_1.jpg�
http://www.extrememetalproducts.com/images/RV.jpg�
http://www.montvale.org/fire/PierceFireTruck2007.jpg�
http://www.textualcreations.ca/CementTruck001.jpg�


Class 7 and 8 Tractor Program
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Engines subject to 
their own standard

Full vehicle is certified using the 
GEM vehicle simulation tool 

Unique vehicle characteristics: 
aerodynamics, rolling resistance, 
weight reduction, idle reduction, 
speed limiter

Fuel
CO2
CH4
N2O



Class 2B and 3 Pickup Trucks and Vans Program
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Chassis dynamometer testing

 Meant to mirror the light-duty testing program
 Main difference from LD program: vehicles are certified based on their 

“work factor” (WF)

WF = [0.75 x (Payload Capacity + xwd)] + [0.25 x Towing Capacity]
where 
Payload Capacity = GVWR (lbs) – Curb Weight (lbs)
xwd = 500 if the vehicle is equipped with 4-wheel drive and 0 otherwise 



Class 2B – 8 “Vocational” Vehicle Program
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Engines subject to 
their own standard

Full vehicle is certified using the 
GEM vehicle simulation tool 

Unique chassis characteristic: 
rolling resistance

Fuel
CO2
CH4
N2O



Program Stringency Summary for Model Year 2017
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Largest reductions in the vehicle categories that use the most fuel 

In HD sector, long-haul tractors and pickup trucks use about ¾ of the fuel



China test cycle with weighting factors
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China is considering
adopting modified world
transient test cycle with 
weighting factors for 
various applications.



China’s fleet influences technology choices
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In comparison to U.S. trucks, Chinese freight trucks typically travel at lower 
speeds (43 mph compared to 65 mph), but operate at significantly higher gross 
weight (49,000 kg [108K lbs] or more compared to 36,000 kg [80K lbs]).  As such, 
the expected benefits of aerodynamic aids will be smaller for Chinese trucks than 
for U.S. trucks, but the expected benefits of reduced rolling resistance will be 
greater. 

NAS, 2010



Summary and closing thoughts

 The first set of HDV fuel economy and greenhouse gas 
regulations are an excellent starting point.

 Rapidly developing nations should make HDV 
standards a priority given high fuel use by sector.

 Major trucking fleets drive technology into the market, 
but small fleets are less concerned with efficiency.

 Technology potential is substantial and many are 
highly cost effective.

 At present, the US proposal is the global regulatory 
high water mark, but China and Europe are likely to 
add significant value to the field.
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Further questions?

Thank you!
drew@theicct.org



LRR Tire Options and Benefits
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For Chinese trucks typically traveling
at 70 km/hr, a full package of retrofit 
aerodynamic aids applied to both
the truck and the trailer might be expected
to reduce fuel use by 11% or more. 

This would provide an annual fuel savings 
of 6,500 liters or more for a typical Chinese 
heavy combination truck. 

If combined with low rolling resistance
tires and automatic tire inflation systems
for both the truck and trailer, fuel use
might be reduced by up to 20% -
saving up to 11,800 liters of fuel per truck 
annually.
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