Minister’s
Foreword

Iam pleased to introduce the 2009/2010 Report to
Parliament on Improving Energy Performance in Canada.
This Government believes that improving energy
efficiency is one of the fastest, greenest and most-
cost effective ways to save energy, increase domestic
jobs, and increase energy security.

Over the past year, through its ecoENERGY
initiatives, the Government of Canada has
successfully promoted energy efficiency and

the use of alternative energy. The goal has been

to reduce greenhouse gas emissions and save
Canadians money. More than 500,000 individuals
and businesses have made the choice to reduce
their energy consumption by participating in our
ecoENERGY initiatives.

Our Government has also amended the Energy
Efficiency Regulations to complement the ecoENERGY
initiatives. The goal of the Regulations is to
eliminate the least energy-efficient products

from the Canadian marketplace. Amendment 11
proposes minimum energy performance standards
or expanded scope for 14 products such as electronic
power supplies, room air conditioners and electric
motors. These amendments will help us solidify
Canada’s position as an international leader in
energy efficiency standards.

Under the Economic Action Plan, the Government
of Canada expanded the ecoENERGY Retrofit -
Homes program budget, resulting in an average
energy savings of 22 percent per home and a
reduction of three tonnes of greenhouse gas

emissions per year, per home.

Energy efficiency is

a key element of our
Government’s plan to
fight climate change.
The Government’s
plan will protect the
environment and

supports Canada’s

greenhouse gas
emission reduction
target of 17 percent below 2005 levels by 2020, a
target that is aligned with that of the United States.

Canadians are making a conscious effort to improve
their energy use. By investing in energy efficiency
programs and promoting the use of clean energy by
Canadian households and industry, we are creating
high-quality jobs for Canadians and helping to

protect our environment.

The Honourable Joe Oliver, P. C., M. P.
Minister of Natural Resources
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Executive
Summary

Canadians spent approximately $166 billion in 2007
on energy to heat and cool their homes and offices
and to operate their appliances, cars and industrial
processes. Several factors contribute to Canadian
energy demand: a vast geography, a northern climate
with extreme seasonal variations in temperature
and an economy founded on an abundance of

natural resources.

Types of Energy Use

The two general types of energy use are primary
and secondary. Primary use represents Canada’s
total consumption, including energy required to
transform one energy form to another - such as coal
to electricity - and energy required to deliver energy
to consumers. Secondary use is energy consumed
for residential, commercial/institutional, industrial,

transportation and agricultural purposes.

Key highlights in energy use include the
following:

B Between 1990 and 2007, the latest year for
which figures are available, secondary energy use
increased by 28 percent.

B In 2007, secondary use accounted for 69 percent
of primary energy use and produced 67 percent
(501.6 megatonnes [Mt]) of Canada’s total
greenhouse gas (GHG) emissions. This last
figure includes emissions produced by utilities in
meeting the demand for electricity.

B Without the energy efficiency improvements
made to buildings and equipment and the
changes in the behaviour of energy users during

the past several decades, the increases in energy
use would have been 16 percent higher.

The industrial sector consumed the most energy,
accounting for 39 percent of total secondary
energy use in 2007. Transportation was second
(29 percent), followed by residential (16 percent),
commercial/institutional (13 percent) and
agriculture (2 percent).

Promoting Energy Efficiency

Natural Resources Canada (NRCan) promotes
energy efficiency and the use of alternative energy as
a means to reduce GHG emissions and save money.
NRCan uses a broad range of policy instruments,
including leadership, information, voluntary
initiatives, financial incentives, research and

development, and regulation.

The Energy Efficiency Act, which came into force in
1992, provides for the making and enforcement
of regulations concerning minimum energy
performance levels for energy-using products,

the labelling of energy-using products and the
collection of data on energy use. The Energy
Efficiency Regulations are described in Chapter 2.

Energy Intensity / Energy Efficiency

As explained in Chapter 1, although energy
intensity is sometimes used as a proxy for energy
efficiency, there is a difference between the terms.
It is important to understand this difference when
comparing Canada with other countries.

Energy efficiency refers to how effectively energy
is being used for a given purpose. For example,

providing a similar (or better) level of service with
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less energy consumption on a per-unit basis is

considered an improvement in energy efficiency.

Energy intensity is the amount of energy use per
unit of activity. Examples of activity measures in
this report are households, floor space, passenger-
kilometres, tonne-kilometres, physical units of
production and constant dollar value of gross
domestic product. Energy intensity is a broader
measure, capturing not only energy efficiency but
also other impacts on energy consumption, such as
weather variations, market behaviour and changes in

the structure of the economy.

Evidence of Change

As explained in this report, recent growth in energy
use is primarily due to increased activity in various
sectors. However, this growth would have been much

greater without improvements in energy efficiency.

As reported in Chapter 1, energy efficiency
improvements made between 1990 and 2007 are
estimated to have reduced GHG emissions by 63 Mt
and saved Canadians $22.8 billion in 2007.

Between 1990 and 2007, the residential sector
recorded a 29 percent improvement in energy
efficiency. The figures for the transportation

(22 percent), industrial (7 percent) and commercial/
institutional (16 percent) sectors demonstrate that
improvements in energy efficiency are being made

throughout the economy.

Through improvements in energy efficiency,
Canadians can reduce their energy bills and achieve
important environmental goals. Over the short
term, changes to less GHG-intensive fuels (e.g. from

coal to natural gas) can help reduce GHG emissions.

However, over the long term, reducing GHG
emissions further will require more widespread use

of alternative energy.

Canada is a world leader in the production of
renewable energy, with almost 16 percent of its
primary energy supply coming from renewable

energy sources in 2008.

Engaging Canadians

To maximize the effectiveness of its initiatives,
NRCan engages a growing number of partners
from the private and public sectors. Dozens of
co-operative agreements are in place with a broad
range of businesses, community groups and other

levels of government.

These initiatives engage Canadian society, along
with every sector of the economy, in new and more
efficient approaches to secondary energy use and
in the development and deployment of renewable

energy sources.

This report provides an overview of the work

being done in each sector and highlights NRCan’s
efficiency and alternative energy (EAE) programs
and lists their key achievements for the 2009-

2010 fiscal year. Program entries for market
transformation programs also include quantitative
performance indicators in graph or table format.
Alist of NRCan’s EAE initiatives and expenditures
appears in Appendix 1.

Although the period covered in this report is fiscal
year 2009-2010, it is important to note that the
Speech from the Throne 2010 and the Budget 2010
both contained references to the need to review the
effectiveness of energy efficiency and clean energy
programs. At the time of writing this report, the

above-noted review is underway.
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Introduction

NATURAL RESOURCES CANADA’S
EFFICIENCY AND ALTERNATIVE
ENERGY PROGRAMS

According to the International Energy Agency, if
energy efficiency policies had not been introduced
30 years ago, today’s worldwide energy consumption
would be 50 percent higher.!

Gains in energy efficiency have substantial benefits
for society, the economy and the environment.
Energy efficiency can add to the global security of
energy supplies by reducing the need for energy.

It saves consumers and businesses money by
decreasing their energy bills without disruptions
to their daily routine, and it can increase access

to energy services by reducing their effective cost.
Energy efficiency also positively impacts economic
competitiveness and employment.

In particular, greater energy efficiency is used

as a strategy to reduce carbon dioxide and other
greenhouse gases (GHGs) and thereby help reduce
the effects of climate change.

Natural Resources Canada (NRCan) emphasizes
the promotion of energy efficiency and the use of
alternative energy (i.e. alternative transportation
fuels and renewable energy) as ways to reduce GHG
emissions and improve the Canadian economy.

A complete list of NRCan’s efficiency and alternative
energy (EAE) initiatives in 2009-2010 is in
Appendix 1.

These initiatives engage Canadian society and all
major sectors of the economy in new and more

advanced approaches to secondary energy use - i.e.

! International Energy Agency, Mind the Gap: Quantifying Principal-Agent

Problems in Energy Efficiency, 2007.

to the consumption of energy in the residential,
commercial/institutional, industrial and

transportation sectors.

NRCan’s EAE initiatives are managed by the
following:

B the Office of Energy Efficiency, which delivers
market transformation initiatives to improve
energy efficiency and the use of alternative
transportation fuels

B CanmetENERGY and the CANMET Mineral
Technology Branch, which deliver EAE research,
development and demonstration (R,D&D)

initiatives

M the Office of Energy Research and Development,
which coordinates NRCan’s energy research
and development (R&D) planning and fund

allocations

M che Electricity Resources Branch, which delivers
market transformation initiatives for renewable

energy

M che Science Branch of the Canadian Forest
Service, which undertakes R&D in the use of
forest biomass for energy

M the Policy, Economics and Industry branch of the
Canadian Forest Service, which delivers funding
for approved green capital projects in pulp and
paper mills

In its efforts to improve energy efficiency and
increase the use of alternative energy, NRCan
emphasizes partnership and co-operation with
stakeholders, such as other levels of government, the

private sector and nongovernmental organizations.

With this approach, the demand side of the
energy market moves toward more energy-efficient

capital stock, production processes and operating
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energy use and 34 percent (169 Mt) of GHG
emissions (including electricity-related emissions).
Between 1990 and 2007, actual industrial energy
use increased by 28 percent (762 PJ). This increase
was caused by the increase in industrial activity,
measured as a combination of physical units of
production, gross output and GDP.

In the industrial sector, energy was consumed
primarily in mining, other manufacturing, pulp
and paper production, and the petroleum refining
industries. Mining alone accounted for 25 percent
of total industrial energy demand in 2007 (see
Figure 1-14).

In most industries, energy purchases accounted for
only a small portion of total expenditures. However,
for some relatively energy-intensive industries -
cement, aluminium, pulp and paper, and iron

and steel - this share was 10 percent or higher (see
Figure 1-15). For cement, in particular, the share was
23 percent.

Between 1990 and 2007, industrial GHG emissions,
including electricity-related emissions, increased by
24 percent. Excluding electricity-related emissions,
industrial GHG emissions increased by 19 percent.
Most of this increase in direct GHG emissions
occurred in the upstream oil and gas industry.

The pulp and paper industry, however, achieved a

28 percent decrease in GHG emissions.

Three main factors influenced industrial energy
use between 1990 and 2007 - activity, structure and
energy efficiency effect:

B Activity - The mix of GDP, gross output and
production units (activity measures) increased
the energy use by 75 percent, or 1261.7 PJ.

M Structure - The structural changes in the
industrial sector, specifically a relative decrease in
the activity share of energy-intensive industries,
helped the sector reduce its energy use by 315.3 PJ.
Note that industries consuming more than
6 megajoules * per dollar of GDP (e.g. pulp and
paper, petroleum refining, upstream mining)
represented 28 percent of industrial GDP in 1990.
They accounted for 25 percent in 2007.

B Energy efficiency - Improvements in the
energy efficiency of the industrial sector
avoided 184.8 PJ of energy use.

*  One megajoule equals 1 x 10° joules.

CHAPTER 1: TRENDS IN ENERGY USE




Energy Efficiency

The change in energy use between 1990 and 2007
and the estimated energy savings attributed to
energy efficiency are shown in Figure 1-16.

I FIGURE 1-16

Industrial Energy Use, Actual and Without Energy
Efficiency Improvements, 1990 to 2007
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Source: Natural Resources Canada, Industrial End-Use Models,
Ottawa, 2009.

Energy efficiency improvements in the form of
more efficient capital and management practices
are important factors in managing energy use and

decreasing energy intensity.

Between 1990 and 2007, energy efficiency in the
industrial sector improved 7 percent. In 2007,
Canadian industry saved $2.1 billion in energy costs.
This gain was largely the result of improvements

in energy intensity, representing the shift toward
less energy-intensive activities. However, energy
savings from the energy efficiency improvements
made by some industries were offset by increases in
consumption by the upstream oil and gas, fertilizer

and forestry subsectors.

From 1990 to 2007, the upstream mining share

of industrial energy use grew from 8 percent to

22 percent. This change reflects not only growth in
production but also a shift from conventional to the
significantly more energy-intensive unconventional
oil production. Netting out the upstream mining,
Canadian industries improved energy efficiency

Index: 1990 = 1.00

by 23 percent, which represents 617.7 PJ of savings
(see Figure 1-17) and corresponds to $7 billion in

avoided energy costs.

I FIGURE 1-17
Industrial Energy Use, With and Without Energy Efficiency
Improvements (Without Upstream Mining), 1990 to 2007
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NRCan carries out the following initiatives to
increase energy efficiency in the industrial sector:

B ecoENERGY Retrofit - Small and Medium

Organizations
B ecoENERGY for Industry
B Clean Energy Systems for Industry

B ecoENERGY for Equipment (see Chapter 2)

TRENDS IN TRANSPORTATION
Energy Use and Greenhouse Gas Emissions

In 2007, transportation was second to the industrial
sector in terms of energy use, accounting for

29 percent (2595 PJ) of Canada’s total secondary
energy use and the largest portion of Canadian end-
use GHG emissions at 36 percent (179.4 M).

Transportation accounts for a greater share of GHG
emissions because the main fuels used by the sector
are more GHG-intensive than those used in other

sectors of the economy.
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The transportation sector consists of three
subsectors: passenger, freight and off-road. In 2007,
passenger and freight transportation accounted for
54 percent and 42 percent of transportation energy
use respectively, while off-road represented only

4 percent (see Figure 1-18). Owing to limitations

in the available data and the small percentage it
accounts for, the off-road subsector is not analysed

in further detail.

I FIGURE 1-18
Transportation Energy Use by Mode, 2007
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Source: oee.nrcan.gc.ca/corporate/statistics/neud/dpa/
handbook_tran_ca.cfm?attr=0

The passenger subsector has three modes: road, rail
and air. The freight subsector, as defined by NRCan,
is composed of road, rail, air and marine modes.
All of NRCan’s transportation energy use programs
focus on the energy used in road transportation.
Total transportation energy use increased by

38 percent (717 PJ) between 1990 and 2007. Within
the transportation sector, passenger transportation
energy use increased by 19 percent (228 PJ), while
freight transportation energy use increased by

70 percent (445 PJ).

Three main factors influenced passenger
transportation energy use between 1990 and 2007 -
activity, structure and energy efficiency effect:

B Activity - The activity effect (i.e. passenger-
kilometres [Pkm] travelled) increased energy use
by 38 percent, or 433.2 PJ, with a corresponding
29.4-Mt increase in GHG emissions. Light truck
and air transportation led the growth in Pkm
(and therefore, activity effect), with respective
increases of 165 percent and 89 percent.

B Structure - Changes to the mix of transportation
modes, or the relative share of Pkm travelled by
air, rail and road, are used to measure changes
in structure. The popularity of minivans and
sport utility vehicles (SUVs) increased the activity
share of light trucks compared with other modes,
contributing to a 33.8-PJ increase in energy
consumption and a 2.3-Mt increase in GHG

emissions.

B Energy efficiency - Improvements in the energy
efficiency of passenger transportation saved
2279 PJ of energy and 15.5 Mt of energy-
related GHG emissions. Despite the increasing
popularity of larger and heavier light-duty
vehicles with greater horsepower, the light-
duty vehicle segment (cars, light trucks and
motorcycles) of passenger transportation was

able to show 172.5 PJ of energy savings.

Three main factors influenced freight
transportation energy use between 1990 and 2007 -
activity, structure and energy efficiency effect:

M Activity - The activity effect (i.e. tonne-
kilometres moved) increased energy use
66 percent, or 420.6 PJ, and caused a
corresponding 29.8-Mt increase in GHG
emissions. This increase was influenced by
greater international trade and the deregulation
of the trucking and rail industries.
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B Structure - Changes in the structure of freight Energy Efficiency

transportation (shifts in activity between modes)

stemmed from growth in international trade and Without improvements in energy efficiency,

customer requirements for just-in-time delivery. increases attributable to activity and structure

The shift between modes was the increase in the would have led to an increase in transportation

share of freight moved by heavy trucks relative energy use of 59 percent. However, between

to other modes. Because trucks are more energy 1990 and 2007, actual energy use increased by

intensive per tonne-kilometre than other modes, 38 percent. During this period, energy efficiency in
the transportation sector improved by 22 percent,
leading to a savings of $10.3 billion in 2007. This

change in energy use between 1990 and 2007 and

the sector used an additional 184.8 PJ of energy
and emitted 13.1 Mt more GHG emissions.

B Energy efficiency - Improvements in the the estimated energy savings due to energy efficiency
energy efficiency of freight transportation saved improvements are shown in Figure 1-20.
160.1 PJ of energy and 11.3 Mt of GHG emissions.
Improvements in freight trucks were a large I FIGURE 1-20
contributor, saving 101.1 PJ. Transportation Energy Use, Actual and Without Energy
Efficiency Improvements, 1990 to 2007
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e Estimated energy use without energy efficiency improvements
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Medium and heavy-duty truck vehicle activity

(tonne kilometres/truck)

Figures 1-21 and 1-22 illustrate an improvement

in trucking energy intensity despite an increase

in average activity from 1990 to 2007. Improved

fleet practices, caused by an increase in the
competitiveness of the transportation sector and by
the introduction of electronic engines, have improved
fuel efficiency in medium- and heavy-duty trucks.

I FIGURE 1-21
Average Activity per Truck, 1990 to 2007
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NRCan carries out the following initiatives to

increase the efficiency of motor vehicle use:
B ¢coENERGY for Personal Vehicles
M ecoENERGY for Fleets

B Clean Transportation Energy

TRENDS IN ALTERNATIVE AND
RENEWABLE FUELS

Alternative and Renewable Fuels

Alternative fuels are fuels used for transportation
other than petroleum-based gasoline and diesel.
Some alternative transportation fuels, such as
ethanol and biodiesel, are renewable; others, such as
propane and natural gas, are non-renewable. Other
possible alternative transportation fuels include
next-generation biofuels, coal-to-liquids, electricity

and hydrogen.

Renewable fuel is a broad term covering a range
of fuels made from renewable energy sources that
are naturally replenished in a relatively short
period. The sources include biomass, hydropower,

geothermal energy, wind energy and solar energy.

Biofuel is a well-known category of renewable fuel
and can be produced from a variety of sources.
Two commercially available biofuels are ethanol
and biodiesel. Conventional ethanol is produced
from sugars or starches, and biodiesel production
typically uses vegetable oils and animal fats. In
Canada, ethanol is typically produced from corn
and wheat, while canola oil, soy oil and tallow are

relevant biodiesel feedstocks.

Gasoline vehicles manufactured since the 1980s

can use up to 10 percent ethanol in gasoline.

An increasing number of original equipment
manufacturers are endorsing the use of lower
biodiesel blends, for example, up to 5 percent

in diesel engines. Under development are next-
generation biofuels, such as cellulosic ethanol. These

biofuels could be made from non-conventional
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sources, such as agricultural residues, forest residues

and waste materials.

Renewable Fuels Production

Renewable fuels production in Canada has
increased since the emergence of ethanol in
Manitoba in the 1980s. Between 2005 and 2009,
domestic renewable fuel production capacity
increased approximately eightfold, from

211 million litres (L) to 1.65 billion L per year.

By the end of 2009, ethanol production capacity

was 1.5 billion L and biodiesel production capacity
was more than 150 million L. For the 2009 calendar
year, 1.1 billion L of ethanol and approximately

102 million L of biodiesel were actually produced.

In 2008, renewable fuels used in the transportation
sector represented an estimated 2 percent of

fuel used. The renewable fuel consumed was
predominately ethanol blended with gasoline in

lower-level ethanol blends.

Environment Canada announced that the
Renewable Fuels Regulations requiring gasoline
producers and importers to have an annual average
renewable fuel content of at least five percent based
on the volume of gasoline produced and imported
came into force on December 15, 2010. The federal
government also intends to regulate a 2 percent
requirement for renewable content in diesel fuel and

heating oil by 2011, subject to technical feasibility.

NRCan carries out initiatives to increase the use and
production of renewable and alternative fuels under
the following programs:

B ecoENERGY for Biofuels

B National Renewable Diesel Demonstration

Initiative

B Sustainable Development Technology Canada’s
NextGen Biofuels Fund™
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CHAPTER

Equipment,
Standards and
Labelling

INTRODUCTION

Natural Resources Canada’s (NRCan’s) wide
range of energy efficiency initiatives includes
standards and labelling programs that are based
on the requirements of Canada’s Energy Efficiency
Regulations (the Regulations).

The Energy Efficiency Act (the Act) of 1992 gives the
Government of Canada the authority to make and
enforce regulations that prescribe standards and
labelling requirements for energy-using products
that are imported to Canada or shipped across
provincial borders for lease or sale. The Act was
amended in 2009, making it possible to prescribe
standards not only for more products that use
energy but also for products, such as thermostats,
that affect energy use. The Regulations came

into effect in February 1995, after extensive
consultations with provincial governments, affected
industries, utilities, environmental groups and
others. Since then, the Regulations have been

amended a number of times.

Regulations have now been established for more
than 40 products, including major household
appliances, water heaters, heating and air-
conditioning equipment, automatic icemakers,
dehumidifiers, dry-type transformers, electric
motors, commercial refrigeration and some lighting
products. The Regulations apply to these products
even if they are incorporated in a larger unit or

machine that is not regulated.

The performance standards contained in the
Regulations and accompanying labelling
requirements and programs make a major

contribution to the Government of Canada’s Clean

Air Regulatory Agenda. In October 2006, a notice of
intent was published for amending the Regulations
to prescribe standards for 20 new products and
increase the stringency of existing standards for

10 products by 2010. When all the standards are
implemented, there will be a standard in place

for products that use 80 percent of the energy
consumed in the residential and commercial/

institutional sectors.

NRCan regularly amends the Regulations to
strengthen the minimum energy performance
requirements for prescribed products when the
market has achieved a higher level of efficiency.
The Regulations are also amended to add

new products, harmonize minimum energy
performance requirements with those of other
jurisdictions and update testing methodologies

and labelling requirements.

In addition, regulations can be established for
gathering market data on the energy performance
of certain types of equipment. For example, the
data gathered for gas fireplaces are used to support
programs developed by the industry and NRCan
and its partners for gas fireplace performance.

Before amending the Regulations, NRCan
conducts studies to determine how the proposed
change will affect the market. A key criterion for
amending the Regulations is that the change
must have a significant positive impact on
consumers and the environment. Stakeholders
are consulted on all proposed changes to the Act
and the Regulations, as well as on their practical

application in the marketplace.

The Act and the Regulations also support
labelling initiatives. These initiatives are designed
to help consumers and the commercial/industrial
procurement community identify and purchase
energy-efficient equipment that will save them
money and reduce greenhouse gas (GHG)
emissions over the life of the product.
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The Act and the Regulations require that a
comparative EnerGuide label be displayed on

major electrical household appliances and room

air conditioners or, as in the case of the newly
implemented requirement for light bulb labelling,
on the product packaging. The EnerGuide label
shows the energy performance of the product and
compares it with the most and least efficient models

of the same class and size.

The EnerGuide label is also used voluntarily by
manufacturers and suppliers of residential oil
and gas furnaces, vented gas fireplaces, central air
conditioners and air-to-air heat pumps. In this
case, the EnerGuide rating for a specific product is
published on the back page of the manufacturer’s
brochure. These ratings include the annual

fuel utilization efficiency rating for oil and gas
furnaces, the fireplace efficiency rating for gas
fireplaces and the seasonal energy efficiency ratio
for central air conditioners.

The ENERGY STAR® Initiative in Canada works
with and complements the Regulations and
comparative EnerGuide label. The internationally
recognized ENERGY STAR symbol is a simple way
for consumers to identify products that are among

the most energy-efficient on the market.

Products that are prescribed in the Regulations and
are also part of ENERGY STAR must meet levels of
energy efficiency significantly above the minimum
performance levels set out in the Regulations to
qualify for the ENERGY STAR symbol. As higher-
performance products penetrate the market, their
efficiency levels trigger the development of new

minimum energy performance standards.

STANDARDS

As aworld leader in the use of energy efficiency
standards, NRCan is committed to harmonizing
standards and labelling requirements with those
developed in other jurisdictions. Harmonization
reduces barriers to trade and sustainable
development by improving the flow of energy-efficient

products within Canada and around the world.
This practice minimizes the regulatory burden on

manufacturers and avoids confusion for consumers.

For example, the performance requirements in
the Regulations are similar to those in the five
Canadian provinces that currently regulate
energy-using equipment manufactured and sold
within their borders. This alignment is achieved
because governments support and participate in
the development of national, consensus-based
performance standards by accredited standards-
writing organizations, such as the Canadian

Standards Association.

Such standards include testing procedures that are
used to determine a product’s energy performance
and are usually referenced federally and provincially.
NRCan works closely with provinces throughout
the regulatory process to ensure that the federal and
provincial standards regimes are harmonized to the

maximum extent possible.

Because the North American market is highly
integrated, Canada’s energy performance
requirements for many products are strongly
aligned with regulations in the United States.

Canada is an active participant in international and
regional forums, such as the Security and Prosperity
Partnership of North America, involving the United
States and Mexico, and the Asia-Pacific Partnership
on Clean Development and Climate. Both of

these efforts contribute to regional co-operation

on harmonization issues. Trade and investment
liberalization and facilitation are high on the

agenda of these working groups.

NRCan is also involved with the International
Energy Agency’s Efficient Electrical End-

use Equipment (4E) initiative that facilitates
co-operation among various Organisation for
Economic Co-Operation and Development

(OECD) countries on specific projects. Canada is
participating in a mapping and benchmarking study
as well as one on standby power.
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COMPLIANCE AND ENFORCEMENT

The Regulations outline a number of
responsibilities for dealers who import to Canada,
or ship from one Canadian province to another,
any prescribed energy-using product. NRCan is
committed to securing voluntary compliance but

can use enforcement measures when necessary.

NRCan emphasizes self-monitoring, reporting,
voluntary compliance and collaboration. However,
the Act prescribes specific enforcement measures
when dealers violate the law.

Enforcement activities include preventing the
importation of non-compliant products to Canada,
preventing the sale or lease of non-compliant
products in Canada and imposing fines. Violators
can also be fined under the Administrative
Monetary Penalty System of the Canada Border
Services Agency for not providing required
information on the prescribed product at the time

of import; serious violations can be prosecuted.

To monitor compliance with the Regulations,
NRCan captures information from energy efficiency
reports and import documents. Section 5 of the

Act requires dealers to provide energy efficiency
reports when they market a new product model.

The required information includes the energy
performance of each model, the name of the

testing agency and the size category, as described in
Schedule IV of the Regulations.

The Regulations require that when importing a
regulated product into Canada, dealers provide
specific product information on customs
documents for all shipments (i.e. type of product,
brand name, model number, address of dealer and
purpose of import). A customs document contains
less information than an energy efficiency report,
but there is enough to allow NRCan to verify that
there is a matching energy efficiency report. NRCan
can then confirm that all products entering Canada
meet the required energy performance levels and can

take action when necessary.

Month

NRCan processed more than 1493 214 records
(records from April 1,2009, to March 31, 2010)
relating to the importation of regulated energy-
using products to Canada in 2009-2010.

Figure 2-1 illustrates the volume of import
documents received, in paper form and
electronically, per month during the 2009-2010
fiscal year.

I FIGURE 2-1

Volume of Monthly Import Documents
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Source: OEE Equipment Database.

More than 1 824 516 new or revised model
numbers were submitted to NRCan for entry
into NRCan’s equipment database (records from
April 1,2009, to March 31, 2010) from dealers’
energy efficiency reports.

REGULATORY IMPACT TO DATE FROM
THE REGULATORY IMPACT ANALYSIS
STATEMENT

In preparing amendments to the Regulations,
NRCan analyses the impact of the proposed
amendment on society, the economy and the
environment. This information is made available
through the Regulatory Impact Analysis Statement,
which is annexed to the Regulations and published
in the Canada Gazette, Part I1.

It is estimated that Canada’s energy performance
standards from the 10 amendments would cause
a reduction of 26 megatonnes (Mt) in aggregate

annual emissions by 2010 (see Table 2-1).
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I TABLE 2-1

Estimated Impact of Energy Efficiency Regulations, 2010 and 2020 (Aggregate Annual Savings)

Product Energy savings CO, reductions
(amendment number in brackets) (P)) (Mt)

2010 2020 2010 2020
Residential appliances (1) 117.20 133.84 13.26 15.60
Lamps - fluorescent/incandescent (2) 11.60 13.40 7.55 9.80
Motors (3) 16.30 17.70 2.03 2.14
Commercial HVAC (4) 6.40 7.50 0.43 0.57
Refrigerators (5) 4.92 10.96 0.49" 1.10°
Ballast/room A/C, PAR lamps (6) 3.96 9.44 0.39" 0.94"
Clothes washers, domestic hot water, exit signs, 16.20 42.67 1.29 3.61
chillers (8)
A/C, commercial refrigeration (9) 1.57 5.35 0.16 0.53
General service lighting, commercial and industrial gas 6.09 88.10 0.40 9.67
unit heaters, traffic and pedestrian signals, ceiling fan
lighting, torchiere lamps, commercial clothes washers,
residential wine chillers, commercial ice-makers,
residential dishwashers, residential dehumifiers,
residential gas furnaces (10)
Total 184.24 328.96 26.00 43.96

* Values are different from Regulatory Impact Analysis Statement due to a change in the emission factor to 99.3.

LABELLING AND PROMOTION

Since 1978, the EnerGuide label (see Figure 2-2)

has given Canadians an opportunity to compare
the energy consumption of appliances. In 1995,
with the introduction of the Regulations, placing
an EnerGuide label on major electrical household
appliances and room air conditioners became
mandatory. The label on a product shows how much
energy a product uses, allowing the customer to

consider the most energy-efficient choice.

EnerGuide directories that list energy ratings

for major appliances and room air conditioners

are published annually. They are distributed to
consumers, retailers and appliance salespeople. In
fulfilling requests for information, electric utilities
and provincial governments also distribute the
directories. Online directories for all appliances and
heating and cooling equipment are published on
the Web site of the Office of Energy Efficiency (OEE)
and updated monthly.

I FIGURE 2-2
EnerGuide Label
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A voluntary EnerGuide rating program was
established in 1997 and included gas furnaces,
central air conditioners, heat pumps and oil
furnaces. In the fall of 2003, gas fireplaces were
added to the EnerGuide rating program, and
manufacturers were asked to include EnerGuide
ratings for fireplace efficiency in their brochures.
These changes coincided with the mandatory
requirement in the Regulations to test, verify and

report on fireplace efficiency.

Major distributors of these products for sale in
Canada report the verified energy performance
rating of their products, as tested against the
standards in the Regulations. In addition,
participants in the voluntary EnerGuide rating
program must provide shipment data and
aggregate energy efficiency information to track the
progress of the program and identify marketplace
improvements that can result from labelling.

Given that the equipment products listed above are
typically purchased from a brochure or catalogue, a
consumer would probably not read the EnerGuide
label before making a decision to buy. Accordingly,
manufacturers are encouraged to include an
EnerGuide rating in product brochures and
catalogues, so consumers can compare the efficiency
of products when they are in the buying process.

To date, manufacturers of 85 percent of eligible
products on the market voluntarily participate in
the EnerGuide rating program and publish the

ratings in their brochures.

Regularly conducted polls indicate that more than
50 percent of Canadians surveyed are aware of the
EnerGuide label.

In 2001, responding to public interest in a labelling
system that identifies the best performers,

Canada officially introduced ENERGY STAR, the
international symbol for energy efficiency (see
Figure 2-3). Canada signed an agreement with the
U.S. Environmental Protection Agency and the U.S.
Department of Energy. The OEE is the custodian
of the program for Canada. Canada joins other

international ENERGY STAR program participants:
Australia; New Zealand; Japan; Taiwan; and the
European Union, which adopted ENERGY STAR for

office equipment.

I FIGURE 2-3
ENERGY STAR® Symbol
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ENERGY STAR establishes high efficiency criteria
and levels for selected products for the residential
and commercial sectors. Product categories are
selected on the basis of their technical potential
for high efficiency. This is a voluntary program.
However, organizations must demonstrate

that products meet the eligibility criteria and
performance levels. For appliances and heating
and cooling products, the criteria are based on the
same test standards as those applied under the
Regulations. Canada promotes specific product
categories for which levels and criteria can be
harmonized with those of the United States,
including the following:

B major electrical appliances
heating, cooling and ventilation
consumer electronics

office equipment

windows, doors and skylights (Canadian levels)

selected lighting products - compact fluorescent
lamps (CFLs), fixtures, decorative light systems
and solid-state lighting

M selected commercial equipment, including

commercial refrigeration products

Canada has also integrated ENERGY STAR with the
EnerGuide label for qualified major appliances and

room air conditioners, to help consumers identify
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the best-performing products. While the EnerGuide
label shows how much energy a product uses under
normal conditions in one year, the ENERGY STAR
symbol on the label identifies the most energy-
efficient product. Now that industry-accepted
standards of high efficiency have been established,
ENERGY STAR has become the criterion to meet for

incentive and rebate programs.

ENERGY STAR is used as the basis for incentives by
many electrical and gas utilities across Canada. For
example, Hydro-Québec promotes ENERGY STAR
qualified refrigerators, freezers, clothes washers and
CFLs as part of its Mieux Consommer program and
provides incentives for these product categories.
Enbridge Gas developed an incentive program
around ENERGY STAR qualified tankless water
heaters, and Manitoba Hydro ran an aggressive
incentive program for ENERGY STAR qualified

commercial kitchen equipment.

ENERGY STAR is also the qualifying criterion
for sales tax exemptions in British Columbia for
heating and cooling equipment, in Saskatchewan
for the purchase of furnaces and boilers, and in
Ontario for ENERGY STAR qualified geothermal
heating equipment. Organizations across Canada
have used ENERGY STAR as a campaign driver to
promote replacement with, or purchase of, higher
efficiency products.

Continuous promotion of ENERGY STAR qualified
appliances has paid off. Industry statistics for 2008
show an increase in market penetration from almost
nil in 1999 to 53 percent for refrigerators, 64 percent
for clothes washers and 89 percent for dishwashers
(see Figure 2-4). The increase in market penetration
indicates growing acceptance of ENERGY STAR

as the brand for high energy efficiency and
manufacturers’ willingness to raise the efficiency of
their products to qualifying levels.

ENERGY STAR specifications and levels are
periodically updated as product saturation is
reached, to encourage industry to strive for more
efficient products and thus maintain the relevance
and credibility of the brand.

ENERGY STAR is also well known in the
commercial sector, with criteria for products
ranging from office equipment to vending
machines. NRCan supports demonstration projects
to validate the savings and other benefits of some
of these products and to address barriers to their

widespread acceptance.

Canada continues to promote ENERGY STAR
guidelines in its contacts with the procurement
community. It has updated an interactive cost
calculator that compares energy cost savings and
GHG emissions reductions associated with the
purchase of ENERGY STAR qualified products.

I FIGURE 2-4

Distribution of ENERGY STAR qualified shipments of appliances, 1999 to 2008
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Workshops were held across Canada to make
governments and institutions aware of the
ENERGY STAR criteria and procurement tools.

Canada is also working with housing agencies to
help them identify energy savings in their properties
and to specify ENERGY STAR qualified products

for replacement equipment.

Canada continues to expand the range of product
types included in its ENERGY STAR agreement.
Canada led the way in the development of a
technical specification for decorative light strings
(also known as Christmas lights) and implemented
this specification for Canada. In addition, Canada
recently included fixtures, solid state lighting and
external power supplies in its agreement with the
Government of the United States. Finally, Canada
developed an ENERGY STAR specification for heat

recovery ventilators.

NRCan developed a rating and labelling system for
efficient refrigeration applications in ice and curling
rinks under the name CoolSolution.® An ice rink
application is qualified CoolSolution if it achieves a
rating higher than 50 percent. An incentive program
to encourage the adoption of CoolSolution and
reduce the initial payback of the first applications
started in November 2006. Partnerships to

accelerate the program have been successful.

CoolSolution designates innovative technologies

and practices and consists of three main elements:

B heat recovery from the refrigeration system to
meet all the building’s heating requirements
(e.g. hot air, hot water) or to export this energy
for other purposes

B adaptation to the Canadian climate by
taking advantage of the naturally occurring
cold temperatures. This is done by varying
the temperature of the heat released into

¢ CoolSolution is an official mark of Her Majesty the Queen in

the Right of Canada as represented by the Minister of Natural
Resources.

the environment according to the outdoor

temperature.

B reduction of the synthetic refrigerant charges
of the refrigeration system, which have a serious
adverse impact on climate change. This is done
by using natural refrigerants or by confining the
synthetic refrigerant to the mechanical room and
using environmentally friendly fluids to remove
and distribute heat.

ecoENERGY FOR EQUIPMENT
Objective

To exclude the least efficient energy-using
equipment from the market and to influence
consumers to select - and manufacturers to
produce - energy-efficient products that perform

above minimum standards.

Description

The ecoENERGY for Equipment program is focused
on accelerating the introduction of energy-efficient
products in Canada’s equipment stock. The
program implements minimum energy efficiency
performance standards that restrict the importation
and interprovincial shipment of the least efficient
products for sale in Canada. It also carries out
initiatives to increase the market share of more

efficient products.

ecoENERGY for Equipment also supports labelling
programs that encourage the introduction of

more efficient technologies. This involves the
establishment and promotion of high-efficiency
performance criteria, such as ENERGY STAR,

and the engagement of stakeholders to promote
products that meet these criteria. As products are
adopted in the marketplace, the ENERGY STAR or
equivalent performance level will become the basis

for new, more stringent standards.

In addition, ecoENERGY for Equipment maintains
a multilayered compliance and enforcement

program to ensure that products meet prescribed
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standards and to ensure that other regulatory

requirements, such as labelling, are met.
Program components include the following:

M regulations under the Energy Efficiency Act (the
Act) requiring dealers to ship only products that
meet the prescribed energy efficiency standards

M the EnerGuide program, which rates and
labels the energy efficiency of major household
electrical appliances and heating, ventilating and
air-conditioning equipment, assisting consumers

in making energy-wise purchases

M the ENERGY STAR high efficiency program,
which is an international initiative that identifies

the most energy-efficient products in their class

I FIGURE 2-5
ENERGY STAR Awareness Levels in Canada, 2010
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Symbols 2010, Ipsos Reid.

Key 2009-2010 Achievements

B Amended the Energy Efficiency Act in September
2009, allowing for energy efficiency standards
to be set for products that affect energy
consumption, including windows and doors,
as well as thermostats and other energy-system
control devices. The amendment also clarified
the authority to prescribe standards for classes of
products that may be based on common energy-
using characteristics. For example, a standard for
all products that consume electricity in standby
mode (when the product is turned off) could be
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prescribed by using the powers clarified in the
amended Act.

B Since 2008, seven new product standards
and four more stringent standards have been
implemented.

M In fiscal year 2009-2010, ENERGY STAR criteria
were developed for five new products, and eight
existing criteria were revised. Two hundred and
sixty-five companies joined the ENERGY STAR
Initiative in Canada for a total of

1135 participants.

B Conducted the analysis and consultation
necessary to pre-publish Amendment 11 to
the Energy Efficiency Regulations. Amendment
11 includes standards for six previously
unregulated products and increases in the
stringency of the existing standards for eight
products.

B Delivered five specialized workshops on the
use of the ENERGY STAR calculator to the

procurement and institutional community.

For more information:

oee.nrcan.gc.ca/residential/energystar-
energuide-r2000.cfm?attr=0

regulations.nrcan.gc.ca



CHAPTER

Energy Efficiency

and Alternative
Transportation
Fuels

Natural Resources Canada’s (NRCan’s) Office of
Energy Efficiency (OEE) aims to strengthen and
expand Canada’s commitment to energy efficiency
in all sectors and increase the production and use
of alternative transportation fuels in Canada. The
OEE manages the ecoENERGY Efficiency Initiative,
under the ecoENERGY suite of programs initiated
on April 1,2007. The ecoENERGY Efficiency
Initiative includes the following programs:

B ecoENERGY Retrofit

B ecoENERGY for Buildings and Houses
ecoENERGY for Industry
ecoENERGY for Personal Vehicles
ecoENERGY for Fleets

ecoENERGY for Biofuels

ecoENERGY for Equipment (see Chapter 2)

In addition to ecoENERGY, the OEE manages
the Federal Buildings Initiative and the National

Renewable Diesel Demonstration Initiative.

This chapter describes the objective of each of
the aforementioned programs and outlines key
achievements.

ecoENERGY RETROFIT
Objective

To provide incentives for energy efficiency
improvements in homes and in small and medium-
sized organizations in the institutional, commercial
and industrial sectors. The program has two

components:
M ¢coENERGY Retrofit - Homes

B ecoENERGY Retrofit - Small and Medium

Organizations

For more information:

oee.nrcan.gc.ca/retrofit

ecoENERGY RETROFIT - HOMES
Objective

To assist homeowners and owners of existing low-
rise properties make smart energy retrofit decisions
that will result in significant energy savings and a

cleaner environment.

Description

Initiated on April 1, 2007, the ecoENERGY

Retrofit - Homes program is investing $745 million
over four years, providing federal grants to property
owners for improving the energy efficiency of their
homes and reducing their home’s impact on the
environment. ecoENERGY Retrofit - Homes offers a
professional evaluation by a qualified energy advisor
of the energy efficiency characteristics of a house,

including a diagnostic test to determine air leakage.

The energy advisor prepares a detailed personalized
checklist of recommended upgrades for the property
owner, including the EnerGuide pre-retrofit energy
rating of the house. The checklist shows the
recommended, most effective upgrades. The property
owner chooses which upgrades to have done.

After the retrofit work is complete, the advisor
performs a post-retrofit energy evaluation and
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