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§  The International Council on Clean Transportation:!
§  Independent nonprofit organization!
§  Research and analysis to environmental regulators!
§  National and regional governments, multilateral bodies!
§  Collective expertise of a global network of specialists!

§  Programs:!
§  Modes – PV, HDV, Aviation, Marine!
§  Regions – US, EU, China, India, Brazil, Mexico, 

Canada, Japan, and others!
§  Global – Fuels, Climate and Health, Roadmap!

Introduction to the ICCT!
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Source: TransportPolicy.net!
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Source: The ICCT!
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§  Strategy for reducing transport CO2 must include new vehicles in Asia!
§  Best practice strategies for new vehicles:!

§  (1) emissions performance standards!
§  (2) fiscal measures for vehicles and fuels!

Fastest-growing top vehicle markets are in Asia!

Source: Ward’s Automotive!
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§  Performance standards require reductions in fuel 
consumption, fuel economy, and/or GHGs of new vehicles!

§  Currently in effect for more than 70% of the global new 
vehicle market!

§  Drive development and introduction of new energy-efficient 
technologies, smaller engines, and lighter vehicles!

§  Many governments around the world have proposed, 
established, or are in the process of revising light-duty 
vehicle fuel economy or GHG emission standards!

Performance standards steadily increase efficiency 
of new vehicles!

Source: TransportPolicy.net!
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Global comparison of passenger vehicle standards!

Source: TransportPolicy.net!
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23

Technology
Reduction in
CO2 emissions

Incremental price
per vehicle

Low-friction lubricants

Engine friction reduction

Variable valve timing and lift

Cylinder deactivation

Turbocharged downsized engine

Camless valve actuation

Gasoline direct injection 
(stoichiometric)

Continuously variable transmission

Six-speed automatic

Six-speed dual clutch

Aerodynamic drag reduction 
(20% cars, 10% trucks)

10% reduction in tire-rolling resistance

10% reduction in weight

High-efficiency alternator and 
electrified accessories

Electric power steering

Integrated stop-start system

Hybrid motor assist
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$42
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$518–666

$76

$94

$351–437

$2,854–4,431

Engine

Vehicle

Transmission

FIGURE 6: EFFICIENCY GAINS AND COSTS 
Compared with model year 2008 vehicles

Source: U.S. Environmental Protection Agency and National Highway Traffic Safety Administration, “Final Rulemaking to Establish Light-Duty  
Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards: Joint Technical Support Document,” April 2010,  
www.epa.gov/otaq/climate/regulations/420r10901.pdf.

Options for efficiency gains with existing technology!

Source: U.S. EPA!



Best practice! Effect!
§  Avoid weight-based standards! Weight-based standards result in shifts to 

heavier vehicles and give little incentive for 
lightweight materials!

§  Use greenhouse gases as the metric! Accommodate different carbon intensities of 
gasoline and diesel, and cover non-CO2 
gases!

§  Tighten standards consistently and 
predictably!

Improve efficiency by 3-6% annually over 
several product development cycles!

§  Continual, rather than stepwise, 
improvements across vehicle classes!

Improvements based on a continuous curve 
push manufacturers to maximize efficiency 
improvements across all models!

§  Expand coverage to all vehicles! Prevent manufacturers from evading rules by 
marketing unregulated models!

§  Improve testing techniques and rules! Minimize differences between test-cycle 
efficiency and real-world driving!

Best practices for emissions performance standards!
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§  Fuel taxes!
§  Price carbon, internalize externality in consumer choices!
§  => Tend to shift demand to smaller vehicles and reduce 

vehicle travel!
§  Vehicle fees!

§  Include differential purchase taxes and registration fees!
§  Based on CO2 or a related attribute!
§  => Tend to push technology into specific vehicle models!

Carbon-differentiated fiscal measures for vehicles 
and fuels align market forces with social benefits!

Source: International Transport Forum!



The International Council on Clean Transportation
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‘‘Fiscal policies 
based on vehicle 

attributes 
such as engine 

displacement or 
weight, which are 
treated as indirect 

indicators of CO2 
emissions in this 

report, can also be 
affected by future 
changes in vehicle 

technology.

Similarly, fiscal policies based on vehicle attributes 
such as engine displacement or weight, which are 
treated as indirect indicators of CO2 emissions in this 
report, can also be affected by future changes in vehicle 
technology. The future introduction of mass reduction, 
advanced turbocharging, and other technologies can 
influence the strength of the relationship between the 
vehicle CO2 emissions and the attribute(s) on which an 
indirect fiscal policy is based, so that even attributes 
that are well correlated with CO2 today may not be well 
correlated with CO2 in the future. As a result, readers 
must recognize that fiscal policies based on attributes 
other than CO2 emissions should always be viewed as 
less desirable than direct CO2-based policies, even when 
the correlation between those attributes and CO2 is 
high today. There is simply no way to assure that such 
correlation will persist over time.

Figures ES-1 and ES-2 illustrate this issue graphically. 
The figures depict the aggregate fiscal policy impacts for 
Japan and India, respectively, both of which implement 
indirect CO2 policies as described in Table ES-1, as well 
as an equivalent direct CO2 policy structure that would 
generate the same revenue. The circular markers depict 
fees imposed on specific vehicles in each country’s 
fleet, and the dashed lines indicate the fees that would 
be imposed for any given level of CO2 emissions to 
generate equivalent revenues. The closer the circular 

markers are to the dashed line, the better the current 
policy mimics a direct CO2-based policy. These figures 
show that Japan’s current policy structure is superior 
to India’s current structure from a CO2 perspective. 
However, both countries rely on vehicle attributes other 
than CO2 emissions to assess vehicle fees, so there is no 
guarantee that the relationship between the defined 
policy and an equivalent direct CO2 policy will not 
change over time. In fact, it is almost certain that the 
indirect policy will diverge from an equivalent direct 
CO2 policy as advanced vehicle technology continues 
to enter the market (i.e., the circular markers will move 
away from the dashed line over time). Therefore, even 
though the indirect policies in effect in some countries 
may efficiently mimic a direct CO2 policy structure 
today, it is likely that such efficiency is at a maximum 
today and will degrade in the future.

The body of the report presents figures similar to 
ES-1 and ES-2 for all of the countries we investigated. 
Figure ES-3 presents a summary of the current efficiency 
of existing fiscal policies in each country relative to 
an equivalent direct CO2 policy. For example, a 90% 
efficiency measure means that an existing policy 
provides a CO2 price signal that is 90% of the price signal 
that would be provided by a continuous, revenue neutral, 
CO2 policy. The higher the ratio is, the more efficient the 
policy is from a CO2 perspective. Although some countries 
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Figure ES-1: JAPAN’S CO2-RELATED FISCAL POLICIES FOR PASSENGER VEHICLES, 
AS A FUNCTION OF CO2 EMISSIONS

Note. NEDC = New European Driving Cycle.

A Review and Comparative Analysis of Fiscal Policies Associated with New Passenger Vehicle CO2 Emissions
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Direct CO2 
emissions-based 

policies 
tend to have 

discontinuities in  
that there  

is a range of CO2 
emissions over 

which fees  
do not change. 

have implemented direct CO2 emissions-based policies, 
these policies tend to have discontinuities in that there is 
a range of CO2 emissions over which fees do not change. 
This practice results in some inefficiency relative to a 
continuous direct CO2 policy, the magnitude of which is 

depicted in Figure ES-3. Note that the efficiency depicted 
for each country is the aggregate efficiency of all fiscal 
policies in effect. For example, if a country has two 
policies in effect, the indicated efficiency reflects the 
combined impact of the two policies.
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Figure ES-2: INDIA’S CO2-RELATED FISCAL POLICIES FOR PASSENGER VEHICLES, 
AS A FUNCTION OF CO2 EMISSIONS.
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‘‘
§  Circular markers depict fees imposed on specific vehicles in each country’s fleet!
§  Lines indicate fees that would be imposed for a given level of CO2 to generate equivalent 

revenues!
§  Japan’s policy structure better linked to CO2 performance than India’s current structure!
§  Both countries rely on vehicle attributes other than CO2 emissions to assess vehicle fees!
§  Link with CO2 likely to change over time as advanced technology enters the market!

Link fees to CO2 performance!

10	
Source: The ICCT!



The International Council on Clean Transportation

10

‘‘We recommend 
that all countries 

link fiscal policy 
directly to CO2 
emissions and 

provide the 
strongest price 

signal politically 
feasible for carbon 

reduction from 
passenger cars.

Table ES–2 summarizes how the policies of countries 
analyzed in this report compare with the proposed 
design criteria. Countries with more “yes” ratings are 
considered to have a stronger policy design. In terms 
of current design structure alone, Germany’s policies 
represent the closest to an ideal CO2 incentive structure 
among the various countries that we reviewed.

In our analysis, we found the following:
• Countries have not, in general, optimized fiscal 

policies to maximize CO2 emission reductions from 
passenger vehicles across the new vehicle fleet.

• Existing policies and associated CO2 price signals 
could be significantly improved by linking 
policy fees to CO2 emissions rather than fuel 
consumption or indirect vehicle attributes.

• Converting fixed taxes and fees to CO2-based 
incentives could further enhance the CO2 price signal 
without changing the overall vehicle tax burden.
We recommend that all countries link fiscal policy 

directly to CO2 emissions and provide the strongest price 
signal politically feasible for carbon reduction from 
passenger cars. Ideally, the magnitude of such price 
signal for each marginal unit of CO2 emissions should be 
higher than the marginal cost of eliminating that same 
unit of CO2 emissions. For certain countries, simply 
refining existing policy design structures according to 
the qualitative criteria defined here, without adjusting 
the monetary magnitude of those policies, would 
enhance the role of these policies in encouraging carbon 
reduction from vehicles.

All of the countries included in our analysis have 
room for improvement. Although tax policies are 
typically developed over many years and may be 
challenging to revise, the following country-specific 
findings and recommendations are offered:

• The United Kingdom imposes a bin-based annual CO2 
tax on private cars. Currently, the tax does not provide 
any additional incentive to manufacture or purchase 
vehicles emitting <101 g/km, nor does it penalize the 
manufacture or purchase of vehicles emitting >255 g/
km. The United Kingdom should further tighten its 
policy by adopting a continuous CO2 tax or “feebate” 
over the entire CO2 emissions spectrum.

• The U.S. gas-guzzler tax, although based directly on 
fuel economy, is incurred by only a small fraction 
of new cars. Tax credits for hybrid and alternative 
fuel vehicles also exist, but they are determined by 
both fuel economy and weight class and thus send a 
mixed price signal to consumers. The United States 
should refocus the gas-guzzler tax on CO2 emissions, 
expand its coverage to all vehicle types and all 
emissions levels, and realign hybrid and alternative 
fuel tax incentives to absolute CO2 emissions, 
regardless of weight class.

• The feebate (bonus-malus) component of France’s 
fiscal policies has not only stimulated its domestic 
auto market but also has directed consumers to buy 
lower CO2 emission vehicles. However, the program 
structure is bin based. Like the United Kingdom, a 
continuous tax structure applying to the full CO2 

 United United France Germany Brazil China India Japan
 Kingdom StatesCriteria

All policy measures 
directly link to CO2 emissions
Price signal applied 
fleetwide

Continuous incentive at 
every CO2 level

Incentives provided at 
purchase and through-
out vehicle lifetime
Targeted incentives 
linked to CO2 emissions

 no no no no no no no no

 no no no yes no no no partially

 yes no yes yes no no no yes

 yes partially yes yes no no partially partially

partially  no yes yes yes yes yes yes

Table ES-2: QUALITATIVE COMPARISON OF DESIGN ELEMENTS OF  
FISCAL POLICIES, BY COUNTRY

90%! 20%! 82%! 95%! *! 65%! 48%! 85%!

International comparison of vehicle taxes and fees!

*At the time of this study, Brazil’s fiscal measure was fixed rather than varying with CO2!

A Review and Comparative Analysis of Fiscal Policies Associated with New Passenger Vehicle CO2 Emissions
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have implemented direct CO2 emissions-based policies, 
these policies tend to have discontinuities in that there is 
a range of CO2 emissions over which fees do not change. 
This practice results in some inefficiency relative to a 
continuous direct CO2 policy, the magnitude of which is 

depicted in Figure ES-3. Note that the efficiency depicted 
for each country is the aggregate efficiency of all fiscal 
policies in effect. For example, if a country has two 
policies in effect, the indicated efficiency reflects the 
combined impact of the two policies.

$10

$8

$6

$4

$2

$0
100 150 200 250 300

Lif
et

im
e E

qu
iva

len
t C

O 2 Ta
x

(th
ou

sa
nd

 U
S$

)

gCO2/km (NEDC)

CO2 Rate = 33.1(gCO2/km) - 2610.5

Figure ES-2: INDIA’S CO2-RELATED FISCAL POLICIES FOR PASSENGER VEHICLES, 
AS A FUNCTION OF CO2 EMISSIONS.

100%

80%

60%

40%

20%

0%
Germany Germany UK Japan France China India US
 Petrol Diesel

Po
lic

y E
ffi

cie
nc

y

98%
90%

85% 82%

65%

48%

20%

93%

Figure ES-3: COMPARISON OF POLICY EFFICIENCY OF  
NONFIXED FISCAL MEASURES

‘‘

11	
Source: The ICCT!



§  Improve operating 
and maintenance 
practices!

§  Upgrade in-use 
efficiency 
technology!

§  Improve 
transportation 
networks!
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2

Chapter 1: Introduction 

Modern motorized transport has been instrumental in promoting personal mobility 
and economic development throughout the last century. However, the rapid prolif-
eration of motor vehicles has also had significant negative consequences, including 
urban air pollution, rising petroleum consumption and greenhouse gas emissions, 
congestion, accidents, and more. Managing the externalities associated with 
motorized transport, while still maintaining the associated economic benefits, has 
become a major challenge for policymakers worldwide.

This report summarizes policy approaches to controlling in-use emissions from heavy-
duty vehicles (HDVs), including freight trucks, buses, municipal government and 
other service fleets (garbage and sanitation trucks, fire trucks, etc.). HDVs are almost 
exclusively commercial vehicles, transporting people and goods, delivering services, 
and performing vocational tasks. Some representative HDVs are shown in Figure 1.1

MUNICIPAL POSTAL TRUCK IN CHINA URBAN BUS IN NEW YORK CITY

FREIGHT TRUCKS IN EUROPE FIRE ENGINE IN JAPAN

Figure 1: Examples of HDVs around the world.

HDVs, while typically accounting for only a small percentage of a region’s vehicle 
fleet, emit a disproportionate share of total emissions of certain pollutants, especially 

1!  All photos from commons.wikimedia.org. Credits, clockwise from top left: Dongfeng truck, 2009, Michael Pham; MTA NYC 
Orion 5 Q65 bus, 2012, Mtattrain; Nissan Diesel Resona, 2009, TTTNIS; TNT Articulated Solo Trucks, 2009, John Carver

In-use programs reduce fleet-wide emissions!

Source: The ICCT!
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§  Public-private partnership between EPA and freight sector!
§  Developed with freight industry input!
§  Now over 3,000 partners, broad freight industry support!
§  Since 2004, SmartWay partners saved:  !

§  28 million metric tons of CO2    !!
§  65 million barrels of oil ! !!
§  $8.1 billion dollars in fuel costs!
§  478,000 tons NOx!
§  22,000 tons PM!

Smartway Transport Partnership!

Source: U.S. EPA!
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SmartWay business model!

COORDINATOR 

SHIPPERS 

CARRIERS TECHNOLOGY 
PROVIDERS 

CONSUMERS 

FINANCIAL 
INSTITUTIONS 

Data!

Partnership 
Tools !

Partnership 
Tools !

Data!

Certification!

Tests!

Facilitation!

Marketing!

Market!

Source: The ICCT!



§  Improved 
aerodynamics!

§  Single wide tires!
§  Low viscosity 

lubricants!
§  Automatic tire 

inflation systems!
§  Driver training!
§  Idle reduction!
§  Reducing highway 

speed!
§  Improved freight 

logistics!
§  Intermodal shipping!

15	


Fuel-saving strategies for freight carriers!

Source: U.S. EPA!



§  Private vehicles!
§  Mandatory periodic inspections!
§  Emissions testing!
§  Remote sensing!
§  Spotter programs !

§  Captive fleets!
§  Centralized service facilities!
§  Regular maintenance training!
§  Daily visual inspections before operation!

§  New vehicles!
§  Require on-board diagnostic systems!

16	


Improved maintenance!

Source: Michael P. Farrell / Times Union!

Source: The ICCT!



§  Exceeding certified maximum 
loading significantly increases 
emissions!

§  Benefits!
§  Significant CO2 and conventional 

pollutant reductions!
§  Road maintenance cost savings!
§  Improved road safety!

§  Programs to reduce overloading 
of freight trucks!

§  Mandatory weigh stations along freight 
truck routes!

§  Heavy fines for overloading!

17	


Overloading prevention!

Source: China Foto Press / Barcroft Media!

Source: The ICCT!
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§  Reduce idling!
§  Limits on idling times!
§  Truck stop electrification!
§  Anti-idling technologies!

§  Train drivers to improve efficiency!
§  Driver training programs!
§  Electronic performance monitoring!
§  Incentive programs!

§  Improve performance of road networks!
§  Pave heavily worn roads!
§  Synchronize traffic signals!
§  Temporarily restrict traffic for major events!
§  Improve freight rail, inland marine infrastructure!

Anti-idling, driver training, and network optimization!

Source: TransOptions!

Source: The ICCT!



§  National 
government-led 
programs in 
China, Korea, 
Japan!

§  Green Freight 
Asia Network: 
platform for 
national 
program 
development!

19	


1.�Asian�countries�to�establish�national�green�
freight�initiatives

Ɣ Growing�
interest�in�
developing�
national�
programs

Green freight programs gaining momentum!

Source: Clean Air Asia!



Publications!
§  A review and comparative analysis of fiscal policies associated 

with new passenger vehicle CO2 emissions: 
http://www.theicct.org/sites/default/files/publications/
ICCT_fiscalpolicies_feb2011.pdf!

§  Brazil’s Inovar-Auto incentive program: 
http://www.theicct.org/sites/default/files/publications/
ICCTupdate_Brazil_InovarAuto_feb2013.pdf!

§  Global transportation energy and climate roadmap: 
http://www.theicct.org/global-transportation-energy-and-climate-
roadmap!

§  Policies that work: how vehicle standards and fuel fees can cut 
CO2 emissions and boost the economy: 
http://www.climateworks.org/download/?id=3d3a5fe6-7184-40cf-
a0fb-ca7e5663d977!

§  Survey of best practices in emission control of in-use heavy-duty 
diesel vehicles: 
http://www.theicct.org/sites/default/files/publications/
ICCT_HDV_in-use_20130802.pdf!

Tools!
§  Global transportation roadmap model (emissions/energy model): 

http://theicct.org/global-transportation-roadmap-model!
§  Global passenger vehicle standards (test cycle conversion tool): 

http://www.theicct.org/info-tools/global-passenger-vehicle-
standards!

§  TransportPolicy.net: http://transportpolicy.net!

20	


Contact:!
Josh Miller 
josh@theicct.org 
+1 415.202.5751  
 
One Post Street 
Suite 2700  
San Francisco CA 
94104  
 
www.theicct.org!

For more information...!
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APPENDIX!



Best practice! Effect!
§  Link fees to CO2 and vary continuously! Ensure effectiveness and minimize 

unintended market distortions!
§  Base fees on greenhouse gas emissions ! Allows application across vehicle 

technologies, fuel types; includes non-CO2!

§  Increase fee rate annually and predictably ! Continuous pressure on the market, better 
investment choices, clear signal to consumers!

§  Cover all vehicles and fuels! Exempting some vehicles or fuels can shift 
consumer demand to untaxed options and 
circumvent policy goals!

§  Combine vehicle fees with rebates*! Offsetting charges with rebates rewards low-
emissions and penalizes high-emissions!

§  Increase fees on a continual, rather than a 
stepwise, basis across vehicle classes*!

Stepwise fees encourage consumers and 
manufacturers to meet only minimum 
requirements for each class!

Best practices for fuel and vehicle fees!

22	


*Applies to vehicle fees only.!

Source: The ICCT!



23	


Slide! Source!

2! TransportPolicy.net. http://transportpolicy.net/index.php?title=Global_Comparison:_Fuels!

3! The ICCT. http://theicct.org/global-transportation-roadmap-model!

4! Ward’s Automotive.!

5! TransportPolicy.net. 
http://transportpolicy.net/index.php?title=Global_Comparison:_Light-duty_Fuel_Economy_and_GHG!

6! TransportPolicy.net. http://transportpolicy.net/images/e/eb/Ldv_co2_august_2013.png!

7! U.S. Environmental Protection Agency and National Highway Traffic Safety Administration, “Final 
Rulemaking to Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate 
Average Fuel Economy Standards: Joint Technical Support Document,” April 2010, 
www.epa.gov/otaq/climate/regulations/420r10901.pdf!

8-11! The ICCT. http://www.theicct.org/sites/default/files/publications/ICCT_fiscalpolicies_feb2011.pdf!

12! The ICCT. http://www.theicct.org/sites/default/files/publications/ICCT_HDV_in-use_20130802.pdf!

13! U.S. EPA. http://www.epa.gov/smartway/documents/publications/overview-docs/420f13011.pdf!

Sources (part 1 of 2)!



24	


Slide! Source!

14-15! Façanha, Cristiano. “U.S. SmartWay Program.” Presentation. 1st International Workshop on HDV 
Efficiency, Confederação Nacional de Transportes, Brasilia, June 5-6, 2013. 
http://www.cntdespoluir.org.br/Documents/PDFs/4Painel_SMARTWAY%20PROGRAM.pdf!

16! Michael P. Farrell / Times Union (Photo).
http://www.timesunion.com/local/article/This-ride-is-hardly-old-school-641806.php#photo-316601!

17! China Foto Press / Barcroft Media (Photo).
http://www.telegraph.co.uk/motoring/picturegalleries/9882839/Chinas-overloaded-delivery-vehicles-
trucks-scooters-bikes-and-motor-tricycles.html?frame=2487074!
!

18! TransOptions 2013 (Photo). http://www.transoptions.org/?p=Programs-and-Campaigns!

19! Clean Air Asia. 
http://cta.ornl.gov/TRBenergy/trb_documents/2013_presentations/175_Punte_Rise-of-Green-
Freight-in-Asia.pdf!

22! The ICCT. http://www.theicct.org/sites/default/files/publications/ICCT_fiscalpolicies_feb2011.pdf!

Sources (part 2 of 2)!


