


not exceeded passenger car sales, the trend shows
that average vehicle weight fell substantially in
the early years before increasing again, and in
2004 was about 5 per cent higher than in 1979.
The trend in average horsepower shows that,
since 1982, horsepower has risen consistently
each year, and by 2004 was 53 per cent greater
than in 1979.

Both the governments of Canada and the U.S.
are currently developing new light-duty vehicle
fuel efficiency regulations. Both governments
are motivated by concerns about climate change
and the economic benefits of more energy effi-
cient transportation. CAFE standards in the U.S.
helped to break OPEC’s control over global oil
prices for more than a decade. According to the
National Academies of Sciences, CAFE standards
save Americans 43 billion gallons of gasoline per
year, or about 13 per cent of total oil consump-
tion. Moreover, GHG emissions are 7 per cent
lower than would otherwise be the case, which
translates into approximately 100 megatonnes
of carbon saved annually.
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GRAPH 5-2

Trends in U.S. Vehicles

GRAPH 5-3

Trends in Canadian Vehicles
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Table 5-1: CAFC Targets

CAFC Standard Model Year

Passenger Car 8.6 L/100km 1990-present

Light Truck (includes SUVs and
minivans) 11.4 L/100km 1996-2004

11.2 L/100km 2005

10.9 L/100km 2006

10.6 L/100km 2007

10.5 L/100km 2008

A Brief History of Automobile Emissions Standards for Criteria Air Contaminants

So far this primer has dealt primarily with automobile fuel efficiency, which relates directly to CO2 emissions from
the tailpipe. We learned that CO2 is the predominant emission from gasoline and diesel-powered vehicles, and
is the main greenhouse gas generated by the light-duty vehicle fleet. Thus, reducing fuel consumption is the
most practical way of reducing CO2 emissions from transportation.

However, we have also learned that there are additional chemical compounds produced by automobiles that can
seriously affect human health. These emissions are either toxic, contribute to the formation of smog, or both,
and are referred to as air pollutants or criteria air contaminants (CACs). These include NOx, VOCs, CO, SOx,
and PM. Since reducing these emissions is integrally related to reducing the environmental impact of automobiles,
a discussion of measures to reduce CACs is included in this chapter.

Before the relationship between increased CO2 levels in the atmosphere and the global warming trend was
widely recognized, air pollution was the primary focus of vehicle emissions standards. Over the past few decades,
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FIGURE 5-1

Catalytic converters (Exhaust After-Treatment Technology)

Technologies exist today to
reduce the amount of toxic and
smog-forming emissions produced
by a typical automobile. The
catalytic converter, first introduced
in 1975, has made the most
significant contribution. The job of
the catalytic converter is to
convert harmful pollutants into
less harmful emissions before
they exit the tailpipe. CO and HC
emissions combine with oxygen
to form CO2 and H2O, while NOx
emissions are reduced to nitrogen
(N2) and oxygen (O2) before being
released into the atmosphere.
Combined with other technologies
and engine designs that limit the
production of harmful (i.e., toxic
and smog-forming) emissions, the
catalytic converter has helped to
decrease these emissions levels
by more than 95 per cent since it
was first introduced more than
three decades ago. Unfortunately,
catalytic converters are not able to
reduce carbon dioxide emissions
– the primary greenhouse gas in
automobile exhaust. Catalytic
converters also only function
properly after they have warmed
up to the correct operating
temperature.
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Untreated
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Oxidation catalyst to
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and unburned hydrocarbons (HC)
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regulations have been implemented with the goal of decreasing the emissions of these air pollutants from a
vehicle’s tailpipe. As a result, automobile manufacturers have had to develop new emission control technologies
to meet new standards (these new technologies would not necessarily have to improve fuel efficiency or reduce
CO2 but rather decrease the emissions of other air pollutants). The following section will discuss the various
standards that have been enacted over the past several decades. As a result of these standards, the emissions of
air pollutants from automobiles have decreased by more than 95 per cent.

California Air Quality Standards

In 1959, the State of California enacted legislation to establish air quality standards and necessary controls for
motor vehicle emissions. As a result, automakers developed the first generation of emissions control technology,
which reduced hydrocarbon (HC or VOCs) emissions that evaporated from the engine and fuel tank itself. By
1966, the first ever tailpipe emissions standards were adopted which enforced reductions of 72 per cent in HC
and 56 per cent in CO from 1963 levels (using oxidation catalysts in the exhaust system). The federal government
replicated these standards and applied them to all cars sold in the U.S. beginning with the 1968 model year.

Federal Clean Air Act of 1970

The year 1970 saw the passing of the Federal Clean Air Act in the U.S., which required automobiles to emit 90
per cent less HC and CO from 1970 levels by the 1975 model year, and 90 per cent less NOx from 1971 levels
by the 1976 model year. These magnitudes of reductions would require the development of catalytic converters
(see Figure 5-1). A second stage was added to the oxidation catalyst stage: a reduction catalyst to reduce NOx
– hence the three-way catalytic converter, reducing HC, CO, and NOx. By 1980, the levels of total vehicle
emissions in California matched those of 1970, despite a 40 per cent increase in the total vehicle miles traveled
per year. By 1990, total criteria pollutant emissions were actually below 1970 levels, and there were far fewer
smog days.
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On-Board Diagnostics (“Check-Engine” Light)

In the early 1980s, automobile manufacturers began to introduce on-board computers to enable more precise control of engine

operation, including the timing of ignition and fuel injection. The presence of computers in automobiles enabled the devel-

opment of advanced diagnostics (i.e., sophisticated monitoring of engine operation). In 1985, the California Air Resources

Board (CARB) mandated the use of On-Board Diagnostic (OBD). This led to a further mandate for more robust diagnostic

and control capability in 1988 (OBD-II). In time, OBD-II became standard for all automobiles sold in the U.S. and Canada (from

the 1996 model year onwards).

When the OBD system detects malfunctions that can shorten engine life, consume excess fuel or cause excessive emissions,

the Check Engine light will be illuminated on your automobile’s instrument panel. Types of malfunctions can range from

mistimed ignition (i.e., engine “misfiring”) to faulty sensors, such as oxygen sensors in the exhaust system, which are a critical

component of advanced emissions control systems (OBD is an innovation that enables automakers to achieve very high level

of emissions performance). Therefore, the Check Engine light should not be ignored. Get your automobile checked as soon

as possible if it lights up while you are driving. Your automobile’s emissions control system may not be working if the Check

Engine light is illuminated.

OBD also provides for a communications port (on the dashboard

in some newer models). OBD protocols permit maintenance pro-

fessionals to communicate directly with the automobile’s OBD

system, allowing them to observe operational parameters in real

time, download information for analysis or upload new OBD code.

Generic code readers that plug into the communications port

enable problems to be quickly diagnosed.
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U.S Federal Tier 1 Emissions Standards

In 1990, the new Clean Air Act Amendments called for nationwide reductions in emissions of HC of 40 per cent
and NOx of 60 per cent by the turn of the century. This led to the implementation of Tier 1 auto emission stan-
dards in 1994. The Tier 1 standards set a cap on several categories of air pollutants, measured in grams emitted
per mile driven.

U.S. Federal Tier 2 Emissions Standards

In 2000, the Environmental Protection Agency tightened the emissions standards even further with the intro-
duction of Tier 2 standards, which were to be phased in between 2004 and 2009 and would lead to a single
emissions standard for all light-duty vehicles.

Under the Tier 2 emissions standards, vehicle manufacturers can choose among eight different certification bins
into which they can ‘place’ their vehicle models, each with a differing set of emissions limits, but all subject to a
fleet-wide average NOx level of 0.07 grams per mile (Table 5-2). Therefore, manufacturers can sell vehicles that
emit more than this, so long as they sell lower emissions vehicles in offsetting quantities, such that on average, the
manufacturer complies with the fleet-wide standard.



California Low-Emissions Vehicle Program

Before the federal government had even implemented Tier 1 Standards, California had already implemented its
Low-Emissions Vehicle (LEV) Program in 1990. These standards were then replaced in 2004 by the LEV II
Emissions Standards (Table 5-3).

Tier 0............................................................................Existing in 1992 (phased out by 1995 in light duty vehicles)

Tier 1......................................................................................................................Base Level Emission Vehicle

TLEV ..............................................................................................................Transitional Low Emission Vehicle

LEV ................................................................................................................................Low Emission Vehicle

ULEV........................................................................................................................Ultra Low Emission Vehicle

ZEV ......................Zero Emission Vehicle (no tailpipe or evaporative emissions – electric or hydrogen fuel-cell vehicles)

Table 5-2: Federal “Tier 2” Emissions Standards (g/mi) for Light-Duty Vehicles
and Medium-Duty Passenger Vehicles (<10,000 GVWR)

Bin # 50,000 miles 120,000 miles

NMOG CO NOx PM HCHO NMOG CO NOx PM HCHO

8 0.100 3.4 0.14 - 0.015 0.125 4.2 0.20 0.02 0.018

7 0.075 3.4 0.11 - 0.015 0.090 4.2 0.15 0.02 0.018

6 0.075 3.4 0.08 - 0.015 0.090 4.2 0.10 0.01 0.018

5 0.075 3.4 0.05 - 0.015 0.090 4.2 0.07 0.01 0.018

4 - - - - - 0.070 2.1 0.04 0.01 0.011

3 - - - - - 0.055 2.1 0.03 0.01 0.011

2 - - - - - 0.010 2.1 0.02 0.01 0.004

1 - - - - - 0.000 0.00 0.00 0.00 0.000

Abbreviations: NMOG – Non-Methane Organic Gases; HCHO - Formaldehyde (Source: U.S. Environmental Protection Agency)
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Opposite — Rape seed oil plants (with hybrid car in background) are used in the production of biofuel

Vehicle Emissions Standards in Canada

Currently, Canada regulates vehicle emissions standards in a manner consistent with the Federal Tier 2 emissions
targets in the U.S. However, equivalent models sold in large quantities in the U.S. and Canada are not included
in the fleet-average calculation for NOx compliance (0.07 g/mile). This is to avoid the potential burden on
automakers of engineering high-sales volume models for U.S. and Canada with different emissions control systems.
Environment Canada monitors the overall emissions performance of the fleet to ensure that this regulatory
accommodation does not lead to higher levels of criteria air pollutant emissions. To date, each new vehicle fleet
in Canada has outperformed the requirements of the emissions standard.

Table 5-3: California LEV II Emissions Standards (g/mi) for Light-Duty Vehicles
(<8,500 lbs. GVWR)

Category 5 years/50,000 miles 11 years/120,000 miles

NMOG CO NOx PM HCHO NMOG CO NOx PM HCHO

LEV 0.075 3.4 0.05 - 0.015 0.090 4.2 0.07 0.01 0.018

ULEV 0.040 1.7 0.05 - 0.008 0.055 2.1 0.07 0.01 0.011

SULEV - - - - - 0.010 1.0 0.02 0.01 0.004

ZEV 0.000 0.0 0.0 0.00 0.000 0.000 0.0 0.0 0.00 0.000
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THE WORLD OIL SHOCK OF 1973

In Canada today, the average fuel efficiency levels of new automobile fleets are
relatively unchanged from what they were two decades ago. We understand why

this is happening, but what is being done to reverse this trend? This chapter will look at what is currently
being done by governments in Canada and around the world.

Federal Initiatives

Several other initiatives have been undertaken by the federal government to encourage reductions in GHG

emissions from passenger cars and light trucks, including the following:

Memorandum of Understanding
In 2005, the Government of Canada and the Canadian Auto Industry signed an agreement on climate change
and vehicle emissions. This agreement calls on the automobile industry to voluntarily cut GHG emissions from
new light-duty vehicles (cars, minivans, sport utility vehicles, vans and pick-up trucks) so that by 2010, annual
emissions will be reduced by 5.3 megatonnes (Mt). This figure is measured against the federal government’s
forecast of 91.5 Mt of emissions from these vehicles in 2010. The auto industry plans to reach this goal
through the introduction of advanced technologies.
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Regulatory Framework on Air Emissions
In the Regulatory Framework on Air Emissions, issued in April 2007, the government announced its plan to set
fuel consumption standards at a level that “maximizes the environmental and economic benefits”. Expected to begin
with the 2011 model year, this will be the first time light-duty vehicles in Canada will be subject to regulations on
fuel consumption with the objective of reducing GHG emissions.

Later that year, in November 2007, the Government of Canada proclaimed the Motor Vehicle Fuel Consumption
Standards Act into law (as explained earlier in chapter 5, this Act was passed in 1982 but was not then made law).

However, in April 2009, the federal government announced that new vehicles would be subject to CO2 emissions
regulations, instead. Using the Canadian Environmental Protection Act (CEPA 1999) as the legal framework,
new standards are to be promulgated for the 2011 model year. As of April 2009, the government has given notice
that the new rules are to be equivalent to the CAFE standards for the 2011 model year, but measured in g CO2/km
rather than mpg (the U.S. fuel economy metric).

Green Levy
Since 2007, new vehicles with poor fuel economy are subject to a Green Levy. This levy applies to certain types of
vehicle classifications (including passenger cars, station wagons, vans and sport utility vehicles) designed primarily
to carry passengers. The levy does not apply to pick up trucks or vans equipped to accommodate ten or more
passengers. Vehicles that have an average fuel consumption (calculated by combining 55 per cent of the city fuel
consumption rating with 45 per cent of the highway fuel consumption rating) of 13 or more litres per 100 km
are subject to the tax at the rates shown in Table 6-1. This levy is not directly paid by the consumer; instead it is
paid by the manufacturer when the vehicle is delivered to the dealer. However, industry says the levy is incor-
porated into the final sticker price, so the consumer ultimately bears the burden. This provides an incentive
for manufacturers to improve the fuel efficiency of models currently subject to the levy, and for consumers to
avoid purchasing vehicles with poor fuel consumption ratings.



Table 6-1: Green Levy Tax Rates

Combined Fuel Consumption Rating (L/100 km) TAX

13.0 - 13.9 litres per 100 km $1,000

14.0 - 14.9 litres per 100 km $2,000

15.0 - 15.9 litres per 100 km $3,000

16 or more litres per 100 km $4,000
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As part of the same initiative, the federal government initiated the ecoAUTO program that paid rebates of up
to $2,000 to buyers of the most fuel efficient vehicles. However, this incentive program terminated in March
2009. Consumers could apply for rebates on eligible 2006, 2007, and 2008 model-year vehicles purchased or
leased between March 20, 2007 and December 31, 2008.

Fuel Consumption Guide
Each year, Natural Resources Canada’s Office of Energy Efficiency publishes a Fuel Consumption Guide which
lists fuel consumption ratings for passenger cars and light-duty pick-up trucks, vans and special purpose vehicles
sold in Canada. This information provides consumers with a means to compare the fuel consumption performance
of various makes and models and make an informed purchase or leasing decision. Go to http://oee.nrcan.gc.ca for
more details.

EnerGuide Fuel Consumption Labels
Every new vehicle carries an EnerGuide fuel consumption label, which allows consumers to compare the fuel
consumption and estimated annual fuel costs prior to purchase. The label lists how much fuel you can expect to
consume per 100 kilometres of driving in the city and on the highway. Every new passenger car, van and light-



97 Chapter 6 | What is being done by governments

duty truck in Canadian automobile dealers’ showrooms is expected to carry an EnerGuide fuel economy label,
but there is no law requiring dealers to do so.

Auto$mart
The Auto$mart program, delivered by Natural Resources Canada, offers a wide variety of teaching tools, on-line
resources, publications and tips to inform motorists about improving automobile fuel efficiency through good driving
practices and vehicle maintenance. Go to http://oee.nrcan.gc.ca/transportation/personal-vehicles-initiative.cfm
for more details.

EcoTECHNOLOGY for Vehicles Program
The EcoTECHNOLOGY for Vehicles Program explores how advanced technologies can help reduce vehicle
greenhouse gas emissions, air pollutants and fuel consumption. The program include in-depth testing and pub-
lishing of results on the safety and environmental performance of a range of emerging technologies for use in
light-duty vehicles. The technologies are then showcased at various events across the country to provide Canadians
with ‘hands-on’ experience.

Provincial Initiatives

INSPECTION AND MAINTENANCE PROGRAMS —

British Columbia (Vancouver and Fraser Valley Region) and Ontario, have both implemented vehicle

inspection and maintenance (I&M) programs. The programs require vehicles to undergo an emissions test

to identify emissions problems and have them repaired. Older vehicles with defective pollution controls

can be the most polluting vehicles on the road. These I&M programs identify high emitting vehicles with

the goal of getting them repaired or taken off the road. These programs are focused on testing emissions

of CACs (air toxic and smog-forming pollutants) and are intended to keep vehicle emissions within appro-

priate levels for the age of the vehicle.
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ONTARIO

Sales Tax Rebate — People who purchase or lease new or used hybrid-electric vehicles may qualify for a retail
sales tax rebate of $1,000 for hybrid-electric vehicles purchased after May 9, 2001 and before March 24, 2006,
and $2,000 for hybrid-electric vehicles purchased after March 23, 2006 and before April 1, 2012. Ontario also
offers up to $1,000 for a retail sales tax rebate for the purchase of an alternative fuel vehicle.

Tax for Fuel Conservation — Tax for Fuel Conservation (TFFC) is a tax that was created in 1989 and applies to
certain fuel inefficient vehicles sold, leased or rented in Ontario. TFFC applies to new passenger vehicles using
6.0 or more litres and SUVs using 8.0 or more litres of gasoline or diesel fuel per 100 kilometres of highway
driving. Taxes range from $75 on a car using 6.0 to 7.9 l/100 km to $7,000 on a passenger car using over 18
litres/100km.

Credit for Fuel Conservation — Tax Credit for Fuel Conservation (TCFFC) is a tax rebate of up to $100
available to purchasers of new passenger cars that use less than 6.0 litres of gasoline or diesel fuel per 100 kilo-
metres of highway driving. This rebate does not apply to sport utility vehicles.

PRINCE EDWARD ISLAND

Prince Edward Island offers a partial rebate of the Provincial Sales Tax (PST) with the purchase or lease of a
hybrid-electric vehicle. Vehicles are eligible for a rebate of up to $3,000 of the paid PST.

BRITISH COLUMBIA

The Provincial Government offers a point of sale reduction of the Provincial Sales Tax on the purchase or lease of
a hybrid electric or alternative fuel vehicle. Qualifying hybrid-electric vehicles are eligible for a temporary, but
increased, 100 per cent point of sale tax reduction to a maximum of $2,000. This tax concession will be eliminated
on April 1, 2011. The provincial government also announced a plan that includes a $2,000 rebate for those who
trade in their old vehicles for a new hybrid car.



QUEBEC

Hybrid-electric vehicles leased for long term, or brought into Québec after March 23, 2006 and before February
21, 2007, are eligible for a rebate of $1,000. For hybrid-electric vehicles purchased, leased for a long term or
brought into Québec after February 20, 2007, and before January 1, 2009, the maximum is $2,000.

MANITOBA
Manitoba residents who purchase and register their hybrid vehicle in Manitoba are eligible for the $2,000 rebate.
Only hybrid vehicles that are purchased or leased (minimum 2 year lease) between November 15, 2006 and
November 15, 2008 will be eligible.

International Initiatives

There has been much activity internationally, with regards to automobile fuel efficiency standards and incen-

tive programs to encourage consumer demand for fuel efficient vehicles.

UNITED STATES

Fuel Economy Standards — In December 2007, President Bush signed The U.S. Energy Independence and Security
Act of 2007 into law. This act requires that the Department of Transportation set new national fuel economy
standards to ensure that by 2020, new vehicles sold in the U.S. contribute to a light-duty vehicle fleet average
of at minimum 35 mpg – an increase to existing levels of about 40 per cent. Designed to reduce the nation’s
dependence on foreign oil, this is the first major increase in fuel economy standards in the U.S. for automo-
biles since 1975.

The Department of Transportation issued proposed standards for public discussion in 2008. The proposed format
is a significant departure from the previous fleet-average fuel economy target. A size-based formula is under con-
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sideration that will force automakers to make technology improvements that increases fuel economy in vehicles
of all sizes. The Department projects that their proposed rule would result in about 31-32 mpg in 2015, on track
to exceed Congress’ 2020 target of 35 mpg by a wide margin.

Hybrid Incentive Program — Hybrid vehicles purchased after December 31, 2005 may be eligible for a federal
income tax credit of up to $3,400. Credit amounts begin to phase out for a given manufacturer once it has sold
over 60,000 qualifying vehicles. Any vehicle purchased after December 31, 2010 will not be eligible for the
credit. For more details on this program go to www.fueleconomy.gov/Feg/tax_hybrid.shtml.

California GHG Standards for Vehicles — In 2004, The California Air Resources Board (CARB) - a department
of the California Environmental Protection Agency - approved a new regulation that requires substantial reduc-
tions in greenhouse gas emissions from new light-duty vehicles starting in the 2009 model year. The standard
requires a 30 percent reduction by 2016, which can be achieved by reducing carbon dioxide (CO2), methane
(CH4) and nitrous oxide (NO2) emissions from the tailpipe (see chapter 2), and hydrofluorocarbon (HFC)
emissions from refrigerant fluid in the automobile’s air conditioning system (it can escape if the A/C system if
damaged, or if improperly handled during vehicle maintenance and vehicle scrapping – note that this is not a
combustion emission, but HFCs are powerful GHGs nonetheless). Under the Federal Clean Air Act, California
is the only state allowed to set its own emissions standards for motor vehicles, provided that the standards are as
stringent as the federal standards and the state receives a waiver from the Environmental Protection Agency,
permitting the state to adopt such standards. Once CARB receives a waiver from the EPA, other states can adopt
California’s standards. In December 2007, the waiver required from the EPA was denied. In January 2009,
shortly after taking office, President Obama called on the EPA to reconsider CARB’s request.

Several states have confirmed their intentions to adopt California GHG emissions standards if and when the EPA
approves California’s waiver request. Some Canadian provinces have also announced they will coordinate policies
on GHG emissions standards consistent with the State of California (including, British Columbia, Manitoba,
Québec, and Nova Scotia).
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THE EUROPEAN UNION

In September 2008, the Environment Committee of the European Parliament voted to mandate an average limit
of 120 grams of CO2 per kilometre traveled (g CO2/km) from new passenger cars by 2012. It also voted for a
new long-term target of 95 g CO2/km for 2020. Current levels in the European Union are about 160 g CO2/km.

Of the 120 g CO2/km target, 130 g/km is to be reached by improvements in vehicle motor technology. The
further 10 g/km reduction is to be obtained by using other technical improvements such as better tires or the
use of biofuels.

France
In 2007, France’s Ministry of Ecology announced a new fee and rebate system using a sliding scale based on the
amount of CO2 being emitted by newly purchased vehicles. Under the system, purchasers of new passenger
cars emitting less than 130 g CO2/km, will receive a bonus in the range of about €200-1,000 (CA$300-1,500).
The bonus will be supplemented by an extra payment when the purchase of the vehicle is accompanied by the
scrapping of a vehicle that is more than 15 years old. Conversely, buyers of new vehicles that emit more than 160 g
CO2/km will pay a penalty in a range from €200-2,600 (CA$300-$4,000). This will affect approximately 25
per cent of new vehicles sold. Buyers of vehicles emitting between 130-160 g CO2 will not receive a bonus nor
will they pay a penalty. This “neutral zone” will apply to about 45 per cent of vehicle purchases. To encourage
the development of extremely low emission vehicles (e.g. electric vehicles), the government has a special bonus
of about €5,000 (CA$8,400) for the purchase of vehicles emitting less than 60 g CO2/km. In August 2008,
the French government announced that there has been a 45 per cent increase in sales of vehicles consuming less
than 130 g CO2/km in France in the eight months since the program was introduced. In that time, the average
CO2 emissions from new cars sold has fallen by 9 per cent.



Japan
In 2006, Japan strengthened their fuel economy standards by requiring automakers to improve average vehicle
fuel efficiency of new passenger vehicles from 13.6 km/L (approximately 7.4 L/100km or 32 mpg) in 2004 to
16.8 km/L (6.0 L/100km or 39.5 mpg) in 2015, an increase of 24 per cent. As a result, Japan’s standards are
expected to be among the lowest fleet-average greenhouse gas emissions for new passenger vehicles in the world
(approximately 125 g CO2/km) in 2015.

China
China’s rapidly growing vehicle market will be subject to fuel efficiency standards, as well. The new standards set
maximum fuel consumption limits by weight category and were implemented in two phases, with Phase 1 taking
effect July 2005 and Phase 2 in January 2008. Each individual vehicle model sold in China is required to meet
the standard for its weight class. The standards range from 38 mpg in 2005 (43 mpg in 2008) for the lightest
vehicles, to 19 mpg in 2005 (21 mpg in 2008) for vehicles weighing over approximately 5,500 lbs. Commercial
vehicles and pick-up trucks are not regulated under the standards.

According to a recent study, Phase 1 has increased overall passenger vehicle (including SUVs) fuel efficiency by
approximately 9 per cent, from 26 mpg in 2002 to 28 mpg in 2006.

Australia
In Australia, a voluntary agreement calls on the automotive industry to reduce fleet average fuel consumption for
passenger cars by 18 per cent by 2010 (over 2002 levels). There are no specified enforcement or non-compliance
penalties under this agreement.
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CHAPTER SEVEN
MORE CAN BE DONE

TO IMPROVE
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FUEL EFFICIENCY
AND EMISSIONS



104Primer on Automobile Fuel Efficiency & Emissions

E

Canadians care about the health of the environment, they want to breathe
clean air and they want action to address climate change. Motorists in Canada

generally recognize that automobile use contributes to these problems. This primer was written to provide
further clarity about the specific factors that affect automobile fuel efficiency and emissions. This information
can help empower Canadians to make wise mobility choices, make more informed automobile purchasing
decisions and better understand how to minimize their impact on the environment while driving.

This primer lays out the means by which automobile fuel consumption can be reduced through the application
of technology and design improvements. Vehicle technologies that minimize weight, reduce drag, produce power
more efficiently (i.e., getting more power out of each drop of fuel) and minimize energy losses in the vehicle systems,
can significantly cut fuel consumption and CO2 emissions (a product of fuel combustion that is a major
GHG). In addition, technologies that enable better monitoring and control of the combustion process in the
engine can help to reduce emissions of compounds that are toxic and contribute to smog-formation (i.e., criteria
air contaminant emissions or CACs) from the engine, which can be further reduced with technology that “cleans
up” the exhaust, such as catalytic converters.

Ever more stringent regulation of CAC emissions from automobiles has led manufacturers to engineer new
generations of vehicles that emit far fewer of these emissions. Emissions levels in today’s new automobiles can
be more than 95 per cent reduced from pre-regulation era vehicles. However, fuel consumption (and therefore
CO2 emissions) from new vehicles remain largely unchanged from their late-1980s levels. Because fuel efficiency
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levels did not increase, CO2 emissions have tracked steadily upwards with the increasing number of vehicles
on the road and the distances they are driven.

But just how fuel efficient can automobiles really become? Experts at Argonne National Laboratories in the U.S.
estimate that, using technologies available today or expected in the near future (some of which were identified in
this primer), the average automobile could consume 30 per cent less fuel with little or no loss in size, acceleration,
safety or comfort. With some degree of trade-off against these attributes, the reductions could be as deep as 50
per cent or more. Transport Canada’s ecoTECHNOLOGY for Vehicles Program has tested vehicles built and
sold in other markets that use innovative technology and design features to reduce fuel consumption to even lower
levels (e.g., the diesel-powered Audi A2 four door + hatchback, consuming less than 3 L/100km). Hybrid-electric
vehicles are available in Canada today, some consuming about 30-40 per cent less fuel than conventional vehicles
of similar size.

A recent report from McKinsey & Company (a global management consulting firm) concludes that despite the
growing number of cars on the road worldwide, the automotive industry has a significant opportunity to reduce
greenhouse gas emissions from the use of passenger vehicles, much of it using proven technologies. They further
state that an integrated approach to reducing emissions in the automotive sector can reduce passenger vehicle
emissions in 2030 by 47 percent, globally, relative to a ‘do nothing’ scenario. This is mainly due to improvements
in fuel efficiency, but advanced low-carbon fuels, greater use of public transport and eco-friendly driving
habits, and improving road and traffic infrastructure also contribute significantly to the projected reductions.

This echoes an approach that the Canadian Automobile Association and Pollution Probe first announced in a
partnership report entitled, Moving Together Towards a Cleaner Environment – A Healthier Future. We call it an
EcoMobility Plan for Canada, and it involves a three-pronged approach:
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Eco-Driving
Eco-driving primarily relates to the role of the individual in contributing to a healthier environment by reducing
the amount of fuel burned and emissions generated in getting around. Eco-drivers seek to make smart choices
that reduce the energy needed to be mobile. This includes making use of active transportation options (such as
walking and cycling) and public transit, whenever possible. In situations where automobiles are the only practical
mobility option, eco-driving is about conserving fuel by driving in a safe and efficient manner, maintaining your
automobile in peak condition and planning your trips to minimize the distance traveled. Eco-driving is also about
using the most fuel efficient automobile that serves the mobility needs of the driver and passengers. These concepts
are detailed in chapter four of this primer.

Eco-Driving

Improved Automobile ff
Fuel Efficiency

Better, Safer Roads
and Highways

EcoMobility for a
Cleaner Environment
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Better, Safer Roads and Highways
This relates to the need for transportation planners to consider the impacts of road infrastructure on energy
use and emissions. Roads designed with an eye towards working with the eco-driver (e.g., encouraging drivers
to maintain steady speeds with minimal braking) can help to keep fuel consumption and emissions low.
Advanced traffic management systems can also play a vital role in keeping motorists safe while contributing to
reduced fuel consumption and emissions.

Improved Automobile Fuel Efficiency
This relates to driving innovation in technology and design to improve new automobile fuel efficiency levels,
so that motorists can achieve their goals of reducing their environmental impacts of driving. This part of the plan
also considers the opportunities for Canadian industry to benefit from the shift towards more fuel efficient
vehicle markets around the world.

CAA and Pollution Probe see the three-points as integrated and concurrent elements of EcoMobility. In other
words, greater progress towards a cleaner environment can be leveraged through improvements in all three areas
rather than in one alone. Conversely, progress will be limited if synergies among the elements are not fully
appreciated.

In the partnership report, CAA and Pollution Probe made several recommendations to the Government of Canada
in support of the EcoMobility Plan. Making eco-driving a national objective is the leading recommendation, to
be supported with information and awareness programs that increase Canadian motorists’ appreciation of the
importance automobile fuel efficiency plays in addressing climate change. This primer is intended to be an
important contribution to this effort. Rather than simply providing people with eco-driving tips and general
encouragement to consider using more fuel efficient vehicles, this primer is intended to empower people with
knowledge and understanding, so they can become more sophisticated automobile consumers and drivers.



This should also benefit automakers and their dealers, given the range of high-technology options that are
announced as forthcoming, including more hybrid-electric vehicles, advanced diesel-powered vehicles, vehicles
that have an electric plug-in option, as well as a broad range of technologies to improve conventional gasoline-
powered vehicles. Selling these new technology platforms into the Canadian market will be easier if consumers
appreciate their value.

We also seek to provide policymakers and the public with general knowledge of automobile technology,
sufficient to become active participants in the development of government policies and programs to help shift
Canadians towards greener, cleaner automobile use. We believe this is necessary to realize the improvements in
environmental performance that organizations such as Argonne National Labs and the McKinsey & Co. report
indicate are possible for automobiles.

In the future, CAA and Pollution Probe will continue to be actively engaged in issues relating to the environ-
mental impacts of automobile use. We remain committed to achieving progress on this issue. To this end, we will
conduct research and contribute our findings to the development of sound government policies to promote
more fuel efficient, lower emission automobile use in Canada, through regulations, economic incentives, infor-
mation programs and marketing campaigns.
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