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Transport demand – mostly oil – grows rapidly as car ownership 
increases in line with rising incomes
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Heavy Duty Vehicles

- Background information

Heavy Duty VehiclesHeavy Duty Vehicles

-- Background informationBackground information

� Heavy-duty vehicles are responsible for 30% 
of world-wide fuel use

� Conventional wisdom
� Commercial operators are more conscious of fuel 

costs than private drivers, obviating the need for 
policy intervention. 

� Market alone seems to be not sufficient to 
bring all cost-effective efficiency 
technologies into the market
� Manufacturer risk

� Fluctuating fuel prices

� Lack of information on individual models
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Fuel Efficiency of Heavy Duty Vehicle 

–Background 2

Fuel Efficiency of Heavy Duty Vehicle Fuel Efficiency of Heavy Duty Vehicle 

––Background 2Background 2

� Japan began regulating fuel efficiency of heavy 
duty vehicles in 2006

� ECMT recommends all governments monitor the 
costs and benefits of the Japanese standards

� NDRC and CATARC of China shows their interest 
in the possibility of introducing fuel efficiency 
standards for HDV 

� The European Commission is currently 
surveying potential measures and instruments, 
using an open-ended approach

� USEPA is interested in test procedure for HDV 
because of the need to provide information to 
customers 
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Fuel Efficiency of Heavy Duty Vehicle

- Background 3

Fuel Efficiency of Heavy Duty VehicleFuel Efficiency of Heavy Duty Vehicle

-- Background 3Background 3

� CEOs of major truck manufacturers have 

agreed to set up special working group to 

enhance their efforts to establish a 

harmonized method to evaluate the fuel 

consumption performance 

� UN/ECE developed a globally harmonized 

test procedure for emission from HDV 

(mainly for pollutant emissions but could 

be used for CO2)
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Heavy Duty Vehicles

- The IEA Workshop

Heavy Duty VehiclesHeavy Duty Vehicles

-- The IEA WorkshopThe IEA Workshop

� The IEA held a workshop in June this year

� The objectives were to 

� Bring together policy makers, technical experts, 

manufacturers and other stakeholders in Heavy 

Duty Vehicle transportation

� Exchange the latest information on policies to 

improve HDV fuel efficiency

� Share experience with fuel efficiency standards 

for HDVs, including in relation to effectiveness 

and test procedures
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Heavy Duty Vehicles

- Result of the workshop

Heavy Duty VehiclesHeavy Duty Vehicles

-- Result of the workshopResult of the workshop

� Participants’ views
� Potential HDV fuel efficiency improvements 

were not necessarily being delivered as 
quickly or as broadly as the conventional 
wisdom would suggest.

� The challenge identified
� Improved testing cycles 

� Cost-effective way to promote research and 
development for new technologies 

� Addressing lighter van (under 3.5 ton) fuel 
efficiency
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Establishing Fuel Economy Standards  

for HDV in Japan

Establishing Fuel Economy Standards  Establishing Fuel Economy Standards  

for HDV in Japanfor HDV in Japan

The world’s first Fuel Economy Target Standard Values for 

Heavy-Duty Vehicles (GVW>3.5 tons), based on “Top-Runner 

Program”, promulgated in 2006.

Automakers are required to improve HD vehicle fuel economy, 

taking into account one or two model changes by FY2015

<Background>

Heavy-duty Vehicles emit nearly 25% of CO2 in the transport-ation

sector in Japan.  Fuel economy Improvement is  significantly 

needed for HD vehicles.

An appropriate method has been developed to quantitatively 

evaluate fuel economy for heavy-duty vehicles.

Source: MLIT
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Top-Runner Standard for Fuel EconomyTopTop--Runner Standard for Fuel EconomyRunner Standard for Fuel Economy

Top-Runner

＋α：positive factors

－β：negative factors
Fuel-Economy

(km/l)

Weight (kg)

Target Standard Values

Based on the fuel economy of the most fuel 

efficient vehicle which is on sale

Positive Factors: Technological Improvement

Negative Factors: Exhaust Emission Regulations, 

etc. (trade-off relation with fuel economy)

*Vehicles are divided into some categories by Vehicle Weight 

which strongly influence their fuel economy

Source: MLIT
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Japanese Fuel Economy Targets 

for Heavy-Duty Vehicles

Japanese Fuel Economy Targets Japanese Fuel Economy Targets 

for Heavyfor Heavy--Duty VehiclesDuty Vehicles

5.62 km/L

(466 g-CO2/km)

6.32 km/L

(415 g-CO2/km)

Base year (2002)

Fuel Economy

6.30 km/L

(416 g-CO2/km)

(12.1% improvement)

2015Buses

7.09 km/L

(370 g-CO2/km)

(12.2% improvement)

2015Trucks

Target standard value 

(average)Target  year 

*Target standard values are set by categories of GVW.

Source: MLIT
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Fuel Economy Test Procedure Fuel Economy Test Procedure Fuel Economy Test Procedure 

Solution: Simulation method

A computer program that converts a vehicle-based 

driving cycle into an engine-based operation cycle using 

vehicle specification data, and thereby calculates fuel 

economy using the data from engine-based tests.

Character of Heavy-Duty Vehicle

Wide variety of types

Challenges for Fuel Economy Test

- testing facility
- testing time

- evaluation of factors affecting fuel economy

Source: MLIT
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Driving Modes

Gearshift Operation
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Block Diagram of Simulation Procedure

車両特性値
（変速比、タイヤ径、
　車両重量、積載量、
　伝達効率等）

Speed Profile Data for virtual driving

Instantaneous Engine Speed and Torque

Vehicle Factors

（gear ratios、Mass、
　tire size, pay load,

　gear efficiency,etc）

Running resistance

Instantaneous Fuel Flow 

Engine Test

(steady state)

Engine Fuel

Consumption Map

Start

Initial Set

Gear position

Total Fuel Consumption

Summation

All Data
completed ?

NO

YES

(EFC-Map)

Preset method

Simulation method

Rolling resistance Coef.

Aerodynamic Coef.

Engine-Dynamometer

　　　　

Max. Torque

●

Max. Power

●●

Source: MLIT
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Exhaust emission regulation was 

strengthened from 2002 to 2005*

Fuel Economy 

Performance in 

2002

A new model Truck and 

Tractor in 2006-2007 

have achieved the targets

*  The Truck or Tractor in 2006 should meet 85% more stringent PM regulation and 

40% more stringent NOx regulation, which generally lowers fuel efficiency.

Target Standard Values for Truck and Tractor

Target Standard Value

Tracks Tractor

Latest Outcomes of Target Standard Values Latest Outcomes of Target Standard Values 

for Heavyfor Heavy--Duty Vehicle (Trucks)Duty Vehicle (Trucks)

Source: MLIT
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Exhaust emission regulation was 

strengthened from 2002 to 2005*

Fuel Economy 

Performance in 

2002

Target Standard Value
A new model bus in 

2006-2007 has 

achieved the target

Target Standard Values for City Bus

Latest Outcomes of Target Standard Values Latest Outcomes of Target Standard Values 

for Heavyfor Heavy--Duty Vehicle (Buses)Duty Vehicle (Buses)

*  The Bus in 2006 should meet 85% more stringent PM regulation and 40% more 

stringent NOx regulation, which generally lowers fuel efficiency.

Source: MLIT
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United Nations (UN) Economic Commission for Europe (ECE)

World Forum for Harmonization for Vehicle Regulations (WP29)

Working Party on Pollution and Energy (GRPE)

<Global Technical Regulations>

World-wide Heavy-Duty Certification procedure (WHDC)

Harmonization for Vehicle Regulations

Worldwide harmonized Heavy-Duty Vehicle test procedure will be developed

-> Same Exhaust Emission test procedure will be applied worldwide

-> Same Fuel Economy test procedure will be applied as well ?
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SummarySummary

1. In India, trucks and buses dominate oil demand in 

transport sector and will continue to do so.

2. With appropriate government intervention, 

potential HDV fuel efficiency improvements could 

be delivered more quickly and broadly.

3. Fuel efficiency standards for heavy  duty vehicles 

were set in JAPAN for the first time in the world in 

2006.

4. All concerned parties are encouraged to review the 

impact of the Japanese standards to determine if a 

similar approach would bring benefits in other 

regions, and worldwide approach could be 

explored.
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Thank you for your attention!Thank you for your attention!Thank you for your attention!


