CHAPTER 4 Policies and Measures

INTRODUCTION

Canada’s federal, provincial, and territorial
orders of government have been addressing the
challenge of climate change for more than a
decade. The cornerstone of earlier efforts was
the 1995 National Action Program on Climate
Change (NAPCC), a framework designed to
address the issue in response to Canada’s 1992
ratification of the United Nations Framework
Convention on Climate Change (UNFCCC). The
NAPCC provided for a three-pronged approach:
mitigating greenhouse gas (GHG) emissions,
improving our scientific understanding of the
issue, and taking action to adapt to potential
climate change. Under the parameters of the
NAPCC, governments have carried out their own
programs and supported projects by the private
sector and non-governmental organizations
(NGOs).

In October 2000, at a Joint Meeting of Energy
and Environment Ministers, Canada’s National
Implementation Strategy on Climate Change
(NIS) and First National Climate Change
Business Plan (FNBP) were released. They are
significant steps forward in addressing climate
change and building upon key overarching
principles. The NIS provides a framework (a
shared risk management approach) to develop
strategies on climate change, while the FNBP
outlines specific initiatives. Business plans will
be updated annually on a three-year basis.

Measures in the Government of Canada’s
Action Plan 2000 on Climate Change, a
component of the broader FNBP, are projected
to reduce Canada’s GHG emissions by about
65 Mt annually during the Kyoto Protocol’s
2008-2012 commitment period. Action Plan
2000, announced in October 2000, provides for
$500 million in funding over five years to help
achieve Canada’s emissions target (see Chapter 5
for more details on the breakdown). The
projected reductions would cover about one-third
of the gap between Canada’s projected emissions
in that year and its Kyoto target (Figure 4.1).
Canada’s commitment under the Kyoto Protocol
is to reduce anthropogenic GHG emissions to
6% below 1990 levels during the 2008-2012
commitment period.
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As of December 2000, there were a total
of about 665 policies and measures (P&Ms)
implemented or planned by federal, provincial,
and territorial governments directly related to
climate change, as outlined in A Compendium of
Canadian Initiatives: Taking Action on Climate
Change and in the FNBP. There are also hundreds
of other P&Ms at all orders of government that
have an indirect yet positive impact on reducing
GHG emission levels.

In Canada, the production and consumption
of energy from fossil fuels are responsible for 80%
of anthropogenic GHG emissions. Fossil fuels
play a critical role in transportation, electricity
generation, industrial and manufacturing
production processes, and commercial,
residential, and institutional heating, cooling,
and ventilation systems. Canada is a leader in
promoting sustainable energy development both
domestically and internationally and has pursued
the objectives of improving energy efficiency and
moving toward less carbon-intensive fuels. In its
November 2000 report entitled Dealing with
Climate Change: Policies and Measures in IEA
Member Countries, the International Energy
Agency (IEA) analyzed and compared energy-
related P&Ms pertaining to climate change and
GHG emissions in IEA member countries. This
report indicates that as of 1999 (prior to the
October 2000 release of Canada’s FNBP and
Action Plan 2000 measures), Canada had the
highest number of planned and implemented
energy-related P&Ms among the IEAs 26 member
countries, with a total of 153 P&Ms (135
implemented and 18 planned). These energy-
related P&Ms are included in the 665 total.
Canada’s energy-related P&Ms cover both sector-
specific activity (e.g., transport, electricity,
industry) and broader framework policy areas
(e.g., fiscal, regulatory, research and development
[R&D]).

In addition to the more than 600 planned and
implemented P&Ms highlighted above, many of
the municipal governments in Canada, of which
there are over 5 000, have undertaken an array of
climate change actions at the local level in areas
such as municipal buildings, energy use, landfills,
recycling, and forest sink initiatives. The
Federation of Canadian Municipalities (FCM) is
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Figure 4.1

Revised Update: Total GHG Emissions and Kyoto Target
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Note: This chart does not capture the full impact of the FNBP (to be determined).

See Chapter 5 for further details.

considering developing an inventory of these
actions. Canada’s private sector also actively
engages in the climate change issue by registering
with the Voluntary Challenge and Registry Inc.
(VCR) program, * a not-for-profit organization
established in 1994 to provide, through
leadership, the means for promoting, assessing,
and recognizing the effectiveness of the
voluntary approach in addressing climate change.
Registered companies must submit an Action
Plan detailing how they intend to reduce their
GHG emissions and must undergo independent
review and public reporting on the progress of
promised reductions. To date, a total of over 750
companies and NGOs, responsible for more than
75% of Canada’s GHG emissions, have registered
with VCR, and over 170 have registered with the
Quebec program, EcoGESte.

NATIONAL CLIMATE CHANGE
PROCESS

After the publication of Canada’s Second National
Report on Climate Change in 1997, Canada’s
federal, provincial, and territorial governments
instituted a broad participatory National Climate
Change Process (NCCP). As outlined in Chapter
2, Canada’s governing structure and division of
powers, particularly in relation to implementing

policies on natural resources and the
environment, necessitate a high degree of
cooperation. The NCCP directly followed
upon Canada’s April 1998 signing of the Kyoto
Protocol.

The Prime Minister, provincial premiers, and
territorial leaders directed their energy and
environment ministers to examine the impacts,
costs, and benefits of implementing the Kyoto
Protocol, as well as options for addressing climate
change, in advance of a decision on ratification.
To achieve these broad goals, the NCCP was
mandated to consult stakeholders, evaluate
mitigation and adaptation options, and produce a
national strategy. Ministers agreed that the deputy
minister—level National Air Issues Steering
Committee (NAISC) would be responsible for
managing the development of the national
response and providing advice, based on the
work of the National Air Issues Coordinating
Committee — Climate Change (NAICC-CQC),
which operates at the assistant deputy minister
level.

Also key to the process was the establishment
of the Climate Change Secretariat (CCS).
The CCS is composed of federal officials
supporting the efforts of the Government of
Canada (federal ministers) and a separate

29 In Quebec, this program is administered by the provincial government under the name “Programme québécois d’enregistrement des
mesures volontaires sur les changements climatiques” and is referred to as “EcoGESte.”
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Figure 42 Timeline for Canada’s Climate Change Activity

1987 Brundtland Report — "Our Common Future"

1992 Rio — United Nations Framework Convention on Climate Change (UNFCCC)
1992 Canadian Ratification

\ 1994 VCR established
1995 Canada's National Action Program
/ on Climate Change (NAPCC)

December 1997 UNFCCC Kyoto Protocol
April 1998 Canada signs Kyoto Protocol — Protocol not ratified to date

\ 1998 Launch of National Climate Change Process:

* Climate Change Action Fund
* Climate Change Secretariat

/ * 16 Issue Tables
October 2000

Release of:
* National Implementation Strategy (NIS) (national);
¢ First National Business Plan (FNBP) (national); and

e Action Plan 2000 (Government of Canada)

national group comprising federal, provincial,
and territorial officials. The national group
supports the ongoing work of the NAICC-CC

in its policy, analytical, and program development
activities and monitors the progress of
intergovernmental initiatives.

In 1998, the NCCP established 16 Issue
Tables (Working Groups) involving 450 experts
from industry, academia, NGOs, and government.
These Issue Tables/Working Groups examined
emissions reduction options in the following
areas: transportation, electricity, Kyoto Protocol
mechanisms, technology, carbon sinks, credit for
early action, public education and outreach,
agriculture and agri-food, the forest sector,
buildings, industry, enhanced voluntary action,
municipalities, science and adaptation, and
tradeable permits.

Each Issue Table produced two papers: a
Foundation Paper analyzing the current status of
the respective sector and issue and an Options
Report setting out a range of short-, medium-,
and long-term options, taking into consideration
emissions reduction potential, opportunities and
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barriers, implementation time frames,
competitiveness implications, and social,
economic, environmental, and health costs and
benefits. The work of the Issue Tables/Working
Groups served as the basis for Canada’s NIS
and FNBP, copies of which can be found on the
NCCP Web site (www.nccp.ca). Figure 4.2 sets
out the timeline for Canada’s climate change
activity.

The work of the Issue Tables/Working Groups
was funded through a portion of the $150 million
three-year Climate Change Action Fund (CCAF)
established in 1998 to build a policy foundation
and to initiate early action to address climate
change. The CCAF also funded research into
climate science, impacts and adaptation,
technology early action measures, and public
education and outreach. The federal budget of
February 2000 announced the extension of the
CCAF until fiscal year 2003-2004.

National Implementation Strategy
on Climate Change

Canada’s NIS is a framework for a coordinated,
comprehensive, and phased approach across

57



58

jurisdictions to address the issue of climate
change and to reduce the uncertainties to the
extent possible. The NIS involves:

» taking immediate action to reduce risk and to
improve our understanding of the risks
associated with climate change, as well as of
the costs and consequences of reducing
emissions and adapting to a changing
environment;

 instituting a national framework that includes
individual and joint action and that
recognizes jurisdictional flexibility in
responding to unique needs, circumstances,
and opportunities;

» adopting a phased approach, which schedules
future decisions and allows progressive action
in responding to changing domestic and
international circumstances and improved
knowledge;

e improving our understanding of the
functioning of the climate system and the
national and regional climate change impacts
as they affect Canada, in order to take actions
to reduce emissions and adapt to a changing
environment;

e understanding the necessary relationship
between international and national strategies;

* developing our understanding of the
implications of various emissions reduction
policy options, including cross-cutting policy
approaches such as emissions trading before
making decisions about targets or moving to
the next phase; and

» establishing an integrated national “business
planning” process, which will serve as the
primary mechanism for setting clear
objectives, identifying specific actions to be
undertaken, identifying further actions for
consideration, and reporting on progress.

The five major themes for Phase One of the
NIS are the following:
* enhancing awareness and understanding

(focusing on public awareness);

» promoting technology development and
innovation;
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¢ governments leading by example;

¢ investing in knowledge and building the
foundation (enhancing data collection,
inventories, modelling, analytical capacity,
and policy development); and

e encouraging action (including sectoral, cross-
sectoral, and cross-cutting action).

First National Climate Change
Business Plan and Action Plan 2000
(October 2000)

The NIS outlines an annual business planning
cycle that focuses on the strategic priorities to
address climate change. The FNBP, as the first
business plan under Phase One of the NIS, builds
on more than a decade of action on climate
change by all jurisdictions. The FNBP contains
federal, provincial, and territorial actions to
address climate change across a number of
sectors. Many of these P&Ms are applicable to

a combination of jurisdictions, leading to
partnerships and cooperation. The focus of the
NCCP will be to coordinate the implementation
of these FNBP commitments, conducting ongoing
policy and analytical work and undertaking
future business planning. The FNBP will evolve
annually, look forward on a three-year basis, and
focus on priority theme areas for the design and
development of concrete P&Ms.

The actions outlined in the FNBP focus
on mitigation activities planned or under way
in a number of different sectors, including
electricity, transport, industry, agriculture,
forestry, and buildings (residential and
commercial). Long-term strategies for mitigation
include reducing energy use in all sectors
(conservation, energy efficiency), reducing the
carbon content of the energy mix (achieving
carbon efficiency through fuel switching), the
capture and storage of carbon dioxide (CO,)
in geological formations, sequestering carbon
through biological processes (sinks), and
reducing non-energy sources of emissions (e.g.,
livestock management). The FNBP undertakes
these efforts by outlining various P&Ms built
around the five major themes outlined above for
the NIS.

The FNBP also sets the strategic direction
for actions related to climate science, impacts,
and adaptation. The key areas promoted in the



FNBP include P&Ms related to energy efficiency,
technology development, strategies for
adaptation, public awareness, and continuous
reduction in energy and emission intensity.

As part of its contribution to the FNBP, the
Government of Canada released its five-year,
$500 million Action Plan 2000 on Climate
Change. This federal contribution to the FNBP
is in addition to previous federal investments
outlined in the February 2000 budget, in which
more than $600 million over five years was
committed to climate change activities. Since
1995, the federal government has spent or
committed a total of $1.95 billion on initiatives
related to climate change. (For information on
Action Plan 2000, see www.climatechange.gc.ca.)

The provinces and territories have contributed
a substantial number of initiatives to the FNBP,
but no estimate has been made of the potential
emissions reductions. Some FNBP initiatives may
also be difficult to measure, as they are laying the
groundwork for future initiatives.

Monitoring and reporting progress are key
components of Canada’s national response to
climate change. When Canada’s ministers of
energy and environment released the FNBP
in October 2000, they committed to ongoing
monitoring of progress against the overarching
objectives and themes set out and to reporting
these findings to stakeholders and the general
public. The Progress Report on Canada’s First
National Climate Change Business Plan was
released in September 2001 (for further
information, see www.nccp.ca). As a signatory to
the UNFCCC, Canada is obligated to periodically
report on its national inventory of anthropogenic
GHG emissions and the progress of policies and
actions to reduce such emissions (see Chapter 3
for more details).

A Compendium of Canadian
Initiatives: Taking Action on Climate
Change (October 2000)

Since 1997, a variety of non-NIS and non-FNBP
climate change measures affecting key sectors
have been implemented, adopted, or proposed.
Some key P&Ms outlined in the 1997 report are
still ongoing, such as the VCR.

In October 2000, A Compendium of Canadian
Initiatives: Taking Action on Climate Change was
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released along with the NIS and FNBP. It is
broken down by key sector under the five
themes of the NIS and encompasses a wide
variety of activity, such as promoting fuel
efficiency and alternative energy usage,
technological development, and retrofitting
buildings. (For further information, see

Www.ncep.ca.)

GHG EMISSIONS REDUCTION
CHALLENGES

Canada’s GHG emissions in 1999 were equivalent
to 699 Mt of carbon dioxide. This figure is 15%
higher than the 1990 level of 607 Mt and 21.6%
higher than Canada’s Kyoto target of 571 Mt (6%
below 1990 levels). Canada’s GHG emissions are
projected to be 770 Mt in 2010 in the absence

of new (post-1999) initiatives in Canada. On
this basis (pre—Action Plan 2000 measures),
Canada would face the challenge of reducing its
emissions by 26% by 2010 to achieve its Kyoto
target. (See Chapter 5 for more details on
projections.)

As outlined in Chapter 2, Canada faces
numerous inherent challenges in controlling
growth in secondary energy use and reducing
GHG emissions as a result of climate, geography,
having an export-oriented economy, and
possessing significant levels of natural resources
for production and export. These challenges will
likely be exacerbated by the projected:

¢ continuing economic growth and increases in
consumer and business activity levels;

¢ increases in domestic and foreign demand for
Canadian oil and natural gas;

¢ further expansion in global trade;

e ever-increasing requirements for “just-in-
time” delivery of commodities for businesses
and the resulting trend away from the more
energy-efficient rail to truck transport;

* move to more energy-intensive economic
activity and components of the Canadian
economy; and

¢ increases in population mainly due to high
immigration levels.
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The result is likely higher GHG emissions
in future years in areas such as fossil fuel
production (which represents more than half of
the projected growth in GHG emissions to 2010
— largely a result of export demand), increases in
Canadian transportation energy consumption,
and, finally, increasing usage of both coal and
natural gas for electricity generation to meet
increasing consumer and business demand.

POLICIES AND MEASURES

The Intergovernmental Panel on Climate Change
(IPCCQ) has stressed the underlying importance
of national circumstances in determining the
appropriate mix of P&Ms.* Appropriate P&Ms,
therefore, reflect the widely differing institutional,
social, economic, technical, and natural resource
endowments in individual countries and regions.
Based upon the principles and strategic directions
outlined in the FNBP, and utilizing the five
themes of the NCCP, key broad-based actions

on climate change since Canada’s last National
Report (1997) are identified below.

The examples provided represent P&Ms on
climate change that Canadian governments either
have implemented or are in the process of
implementing. For a more comprehensive listing
of the P&Ms currently planned or adopted by
governments — and a number of activities and
initiatives by the private sector (VCR/EcoGESte)
and municipalities (FCM) — see Appendix 1,
Table 1 (“Summary of Policies and Measures
Affecting GHGs by Sector”).

The P&Ms outlined in this Third National
Report do not include an estimation of GHG
reductions. It is expected that as several of the
actions in this report (and the FNBP) are fully
implemented and their results are reported, some
estimates of impacts will be provided. However,
the interaction of measures, data constraints, and
the difficulty of separating the influence of
individual policies and measures from that of
other orders of government or other agencies
(e.g., electrical and natural gas utilities) do not
allow for estimates of GHG reductions on an
individual P&M basis.

Nevertheless, looking at changes in the
principal factors that influence energy use and
related GHG emissions in the main sectors of the
Canadian economy can provide an understanding
of the influence of the various efforts to address
climate change. The Government of Canada’s
Office of Energy Efficiency (OEE), part of Natural
Resources Canada (NRCan), has developed
some notable indicators on changes in energy
use at the secondary level. OEE also provides a
comprehensive and detailed presentation of
energy trends and energy-related GHG emissions
by sector that can be found in Energy Efficiency
Trends in Canada 1990 to 1999 — An Update.

This information places Canada among the world
leaders in producing this type of analysis. Table
4.1 presents the impacts that the changes in
activity, structure, weather, and energy efficiency
had on secondary energy use in 1999.

Key conclusions from this analysis indicate
that Canada’s efforts in promoting energy
efficiency have played an important role in
limiting the growth in secondary energy use *
and related GHG emissions compared with what
they would have been otherwise. As Figure 4.3
indicates, overall energy efficiency improved by
about 8% in Canada between 1990 and 1999.
Various P&Ms, ranging from promoting
technological investments and R&D to the
development of standards for industrial and
building codes, play an important role in these
efforts.

In the absence of important energy efficiency
improvements, GHG emissions from secondary
energy use would have been around 32.2 Mt
higher in 1999 than in 1990. From another
viewpoint, had energy consumption remained at
1990 levels — secondary energy use increased
12.2% between 1990 and 1999 — GHG
emissions would have been about 49 Mt lower in
1999 than actual levels owing to energy efficiency
efforts. These energy efficiency achievements
occurred in the face of Canada’s 24.8% aggregate
growth rate in gross domestic product (GDP)
during the same period. (See Chapter 3 for
more details.) In addition to GHG emissions
reductions, the improvement in energy efficiency
saved Canadians about $5.7 billion in energy

30 IPCC (1996). Technical Paper on Technologies, Policies and Measures for Mitigating Climate Change. 1, p. 5.
31 Secondary energy use is the energy used by Canadians to heat and cool their homes and workplaces and to operate their

appliances, vehicles, and factories.
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Table 4.1 Factors Influencing Growth in Secondary Energy Use, 1990—1999
Energy Use (PJ) Weather
1990 1999 1999 less 1990 Activity Structure Efficiency Energy Interaction
Sectors Effect (PJ) Effect (PJ) Effect (PJ) Effect (PJ) Effect (PJ) Other (PJ)
Residential 1318 1335 1173 240.9 16.9 -36.0 -171.8 -32.7 n.a.
Commercial 867 984 116.6 136.0 1.284 -2.8 -13.4 -3.0 -1.6
Industrial 2755 3069 313.9 759.6 -74.2 n.a. -251.6 -119.9 n.a.
Transportation 1878 2258 380.5 365.3 138.3 n.a. -123.0 -11.5 L4
Passenger 1166 1323 157.15 150.0 46.6 n.a. -44.1 15.1 -10.5
Freight 659 860 201.51 2153 91.7 n.a. -78.9 -26.6 0.0
Off-Road Motor 53 75 21.84 n.a. n.a. n.a. n.a. n.a. 21.8
Gasoline
Agriculture 199 230 30.8 n.a. n.a. n.a. n.a. n.a. 30.8
Total 7016.4 7875.4 859.0 1501.8 82.3 -38.8 -559.8 -167.1 40.6
n.a. = not available.
The change in energy use between 1990 and 1999 shown in this chart and the sum of the activity, structure, weather, energy efficiency, and interaction
for passenger and freight transport are slightly different because of the exclusion from the factorization analysis of the non-airline segments in passenger
transport. The transport sector differences are reflected at the secondary energy use level; other differences are excluded from the factorization, such as
agriculture, off-road motor gasoline, and street lighting, which are included in the “Other” column.

costs in 1999. Details on the contribution of
energy efficiency efforts to reductions in GHG
emissions in the various sectors of the economy
are provided throughout the remainder of this
chapter.

The following sections highlight the range of
P&Ms, recently initiated under the five themes of
Phase One of the NIS, that build upon these
energy and related climate change efforts and
successes of the past.

Enhancing Awareness and
Understanding (EAU)

Enhancing awareness and understanding (EAU)
measures are focused on:

building awareness and understanding among
Canadians of climate change, including the
science, impacts, and adaptation and
associated environmental, economic, and
social issues;

developing support from Canadians for policy
changes and actions that will be required as
part of the NIS; and
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encouraging and motivating Canadians to
take personal and corporate action to reduce
GHG emissions.

Implementation of EAU activities is primarily
through a national network of regional centres, or
hubs, that will bring together all stakeholders in a
province or territory to coordinate their public
education and outreach activities. A national
advisory team will establish baseline public
opinion research against which to measure
progress, develop a “toolkit” of materials for
use by all stakeholders, and provide a national
clearinghouse whereby individual hubs can
share success stories and lessons learned (see
Chapter 9).

Promoting Technology Development
and Innovation

Innovative science and technology is a key policy
instrument. It provides the knowledge base and
technologies for a sustainable future. The
Government of Canada believes that technology
will play a fundamental role in its ability to
successfully address the climate change challenge.
The investigation, development, and deployment
of a broad range of innovative products and
processes are essential to reduce the concentration
of GHGs. Canada has a broad range of technology
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Figure 4.3

OEE Energy Efficiency Index, 1990-1999
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activities that directly and indirectly address the
adaptation to, and mitigation of, climate change
in the different regions of the country. Canada’s
goal is the development of a whole range of new
technologies and the continuous development
of underpinning scientific and technological
expertise.

Federal Government In-House Research
Capability

The federal government is a key contributor to
Canada’s efforts to innovate and deploy new
technologies. The federal government, through
such science-based departments as NRCan,
Environment Canada, and Agriculture and Agri-
Food Canada, undertakes R&D to address
climate change issues. With its strong scientific
community and one-of-a-kind research facilities,
the Canadian government is working closely

with the private sector to address climate change

through the introduction of technologies to the

market or the development of the next generation

of climate change technologies. This in-house
research capacity is complemented by a number
of funding programs, outlined below.

Technology Early Action Measures (TEAM)

Technology Early Action Measures (TEAM)
was established in 1998 as part of the federal
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government’s CCAF initiatives. TEAM is a highly
coordinated $60 million federal government-led
program that to year 2000 has leveraged around
$600 million to support investments in cost-
effective technology projects that are designed to
lead to significant reductions in GHG emissions.
In this process:

e TEAM serves as one of the primary tools for
implementing federal climate change policy.
It provides for cost-effective public—private
partnership and takes the unique approach
of incremental financing and extensive
networking.

e TEAM has brought together partners
within the industry, in communities, and
internationally to encourage additional
investment and accelerated development of
innovative technology across all sectors of the
economy.

As of December 2000, 50 domestic and 17
international partnerships have been approved
under TEAM, for a total investment of

$700 million. These leveraged investments
have been accomplished on the strength of

a $60 million investment by TEAM and

$59 million from federal delivery programs




that have redirected some of their efforts
toward GHG mitigation technology.

TEAM’s community projects have attracted
$232 million in new technology investment
by municipalities, Aboriginal communities,
and industry. A further $150 million of
foreign government and private sector
investment in international projects has
provided opportunities for Canadian
companies. Private industry has committed
$200 million to GHG mitigation technology
development under TEAM industry projects.

e TEAM has been extended until March 31,
2004.

Climate Change Technology and Innovation
Program (Federal-Provincial)

This initiative aims at accelerating the
development of cost-effective GHG mitigation
technologies in multiple sectors, building

the intellectual foundation for long-term
technological advances, and building alliances
and partnerships to help plan and advance the
R&D. The program consists of interrelated short-
and long-term measures: (i) discovery, research
and development, to find and develop new and
fundamentally different technology concepts;

(ii) fostering a collaborative approach, to develop
networks and technology roadmapping; and

(iii) technology marketing, to support the business
environment for innovation.

Sustainable Development Technology Fund
(Government of Canada)

This initiative focuses on the development and
demonstration of climate change and clean air
technologies. It complements other research and
government efforts in technological innovation,
such as those by the National Research Council
(NRQO), Natural Sciences and Engineering
Research Council (NSERC), Program of Energy
Research and Development (PERD), Industrial
Research Assistance Program, Technology
Partnerships Canada, and TEAM.

Program of Energy Research and
Development (PERD) (Government

of Canada)

For 20 years, PERD has played a strategic

R&D role in economically and environmentally
sustainable energy technologies. This
interdepartmental program supports 38 research
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areas, including environmental solutions for

the oil and gas sector, cleaner transportation

for the future, energy-efficient buildings and
communities, energy-efficient industry, Canada’s
electricity infrastructure, and climate change
(impacts, adaptation, and natural uptake).

PERD works collaboratively with 12 federal
departments and agencies, as well as an extensive
network of companies, industry associations,
regulatory agencies, and universities.

Fuel Cell Technology Development
(Government of Canada)

The Government of Canada has supported the
development of fuel cell and related technologies
since 1983. The objective is to reduce emissions
from transportation and stationary power
applications and further the growth of Canadian
industry. In 1999, the government announced
the National Fuel Cell Research and Innovation
Initiative, funded at $30 million and involving
NRCan, NRC, and NSERC. Action Plan 2000,
with funding of $500 million, includes funding
for a program to develop the fuelling
infrastructure for fuel cell vehicles.

Weyburn Carbon Dioxide Injection
Monitoring Project — Capture and Storage
(Governments of Canada and
Saskatchewan)

This monitoring project is a four-year

research program (2000-2004) to develop a
comprehensive understanding of carbon dioxide
injection into oil-bearing geological structures.
Through detailed research and measurement, an
international research team (IEA-led) will verify
the effectiveness of enhanced oil recovery as a
method of managing GHG emissions, providing
direction and leadership for similar projects in
Canada and around the world.

Saskatchewan Petroleum Research
Incentive (Government of Saskatchewan)
One of the main purposes of this incentive is

to reduce the environmental impact of oil and
natural gas production, which includes GHG
emissions reduction. The financial support
provided by the incentive is in the form of oil and
natural gas royalty and tax credits, which enable
producers to deduct a portion of their company’s
approved costs for research from their oil and
natural gas royalty and tax payments.
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Government Leading by Example
(Government Operations)

The Government of Canada and provincial

and territorial governments have put in place
substantive government-wide initiatives for their
respective departments, agencies, and related
institutions to undertake GHG emissions
reductions. For example, the Government of
Canada’s own House in Order Initiative has set a
target of reducing GHG emissions from its own
operations so that emissions will be 31% below
1990 levels by 2010. A 19% reduction has already
been achieved since 1990 due to downsizing and
normal efficiency efforts. Under the initiative, the
Government of Canada will reduce its emissions
by a further 12% by 2010. To achieve these
reductions, the 11 departments responsible for
most of the federal government's GHG emissions
are being assigned specific targets and will be
required to report annually on their programs.

Emissions reductions in government
operations will be achieved through an array
of initiatives in areas such as fleet management
and alternative fuels, facilities management
(e.g., building retrofits), waste management,
“green” procurement, and telework and
commuting practices. Examples of initiatives
include:

e enhanced federal building and fleet strategies,
and a leadership challenge to engage all federal
entities in undertaking and reporting on their
own GHG reduction actions (Government of
Canada);

* a green power purchasing incentive program
for the purchase of “green” power (non-GHG
emitting) for federal facilities throughout
Canada (Government of Canada); and

* energy improvements in funded buildings (school
modernization) to ensure that retrofits during
2000-2002 achieve high levels of energy
efficiency and reduce GHG emissions, with
funding coming from a portion of a $170
million fund to improve energy efficiency in
school buildings (Government of Alberta).

Investing in Knowledge/Building

the Foundation

A key element in generating the core knowledge
on climate change was the work of the 16 Issue
Tables/Working Groups over a two-year period
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that began in 1998. The Issue Tables undertook
work that led to Foundation Papers that analyzed
the current status of their respective issues and
sectors and outlined various challenges and
opportunities. After the Foundation Papers,
members of each Issue Table began sector-specific
and cross-cutting analyses of emissions reduction
opportunities and barriers and identified
reduction and adaptation options for
consideration in developing Canada’s national
strategy on climate change.

Current activities that build upon the work of
the Issue Tables include:

¢ the work of the Analysis and Modelling
Group (AMG), which is conducting
integrated assessments of the economic and
environmental implications for Canada
of implementing the Kyoto Protocol (see
An Assessment of the Economic and
Environmental Implications for Canada of
the Kyoto Protocol, Analysis and Modelling
Group, November 2000); and

¢ analytical work on possible domestic and
international emissions trading systems in
support of market-based mechanisms for
GHG reductions.

Encouraging Action (Sectoral Actions)
The private sector across the Canadian economy,
with assistance from all orders of Canadian
government, has made consistent progress in
reducing energy intensity, increasing energy
efficiency and productivity, reducing emissions,
and exploring new arrangements for reductions.
In meeting current and future challenges,

federal, provincial, and territorial governments
and stakeholders have identified a series of
opportunities for GHG emissions abatement
within and between sectors of the Canadian
economy. The following subsections provide an
overview of each sector, including trends in GHG
emissions, and highlights key P&Ms to tackle the
GHG challenges.

Agriculture Sector

Canada’s agriculture sector comprises
approximately 250 000 farms, 98% of which
are family-owned. Unlike other sectors, the
vast majority of emissions are non-energy
(non—carbon dioxide) related. Agriculture
contributed 9.0% of Canadian anthropogenic



GHG emissions in 1999 (i.e., about 61 Mt CO,
eq.) from manure, enteric fermentation, crops,
and fertilizers. In 1990, the emissions were about
59 Mt CO, eq. Emissions from agriculture are
primarily nitrous oxide (N,O) associated with
fertilizer and animal manure use and methane
(CH,) associated with cattle and livestock
manure.

Canada’s current and proposed P&Ms seek to
develop new technologies and practices affecting
a wide range of GHG emissions in areas such as
fertilizer management, livestock systems, and soil
management. A key area for ongoing work is the
potential for agricultural soils themselves to act
as a carbon sink, which could lead to substantive
reductions in GHG emissions. Building upon
agronomic studies, the major contributions to
reductions in GHG emissions are projected to
arise from the continuation of several trends in
the sector: increased use of no-till land practices,
reduced summer fallowing, improved nutrient
management, additional land in forage crops,
improved efficiency in fossil fuel use, greater use
of ethanol, and reduced methane emissions from
livestock and manure owing to improved feeds
and management practices. The net effect of the
trend toward increased fertilizer use on the
Prairies requires further study: better fertility
will increase plant biomass production and the
potential for carbon sequestration, but nitrous
oxide emissions will increase. The production of
fertilizer, particularly nitrogen fertilizers, requires
energy and natural gas as a raw material.

Key P&Ms in the agricultural area include:

* The Agricultural Environmental Stewardship
Initiative (AESI): AESI is a three-year
(2000-2003) $10 million program that
addresses the regional impacts of agricultural
practices on water, soil, and air quality,
biodiversity, and GHG emissions through
education and awareness, technology transfer,
and stewardship tools, including
environmental clubs, environmental
management systems, and land use planning
(Government of Canada).

* Planting shelterbelts: Expanding the Prairie
Farm Rehabilitation Administration’s
shelterbelt program, consistent with rules to
be negotiated under the Kyoto Protocol, and
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establishing riparian buffers will reduce net
GHG emissions, soil erosion, and nutrient
runoff into waterways.

e Soil conservation projects: These projects
have the objective of adjusting agricultural
practices to reduce the loss and enhance the
productivity of valuable topsoil and optimize
nutrient use efficiency. As a result, these
projects increase the uptake or reduce the
production of GHGs (namely carbon dioxide,
nitrous oxide, and methane) and improve
both water and air quality in the process.
Building soil organic matter (carbon
sequestration) and reducing soil erosion and
nutrient losses are the main focuses. Practices
include reduced tillage, zero-till, field
shelterbelts, grass strips, strip cropping, etc.
(Province of Saskatchewan).

e Sinks: Net GHG emissions from Canadian
agriculture are expected to decrease slightly as
a result of the increased use of a number of
economically viable practices and measures
that mitigate GHG production and enhance
soil sinks. Agricultural soils are expected to
function as a net sink by 2010 due to
decreases in summer fallow, increases in no-
till farming, increased fertilizer use efficiency,
and the conversion of some annual croplands
to grasslands. Some studies predict that with
appropriate and broad changes in land
management practices, agricultural (soils)
sinks could sequester, as a conservative
estimate, 160 Mt of carbon dioxide in
20 years.

Buildings Sector

The buildings sector accounts for over 10%

of Canada’s GHG emissions and offers an
opportunity to improve energy intensity by
using more efficient equipment, improving new
construction practices, and retrofitting existing
buildings. Enhancing public education and
outreach are key to achieving these goals.

Residential

The 1999 GHG inventory indicates that
residential emissions account for 43 Mt (6%) of
Canada’s total GHG emissions, but have declined
2.2% since 1990. Energy efficiency improvements
in appliances, in heating equipment, and in the
thermal characteristics of houses contributed to
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a decline in energy use in the residential sector
between 1990 and 1999. Likewise, a relatively
warm winter in 1999 contributed to reduced
residential energy use. As a result, energy-related
GHG emissions from this sector and associated
electricity-related GHG emissions were 9.0 Mt
lower in 1999 than they would have been.
However, both of these declines were offset by
upward pressure on residential energy use due to
a significant growth in activity (more houses and
increased floor area).

Ownership of single detached dwellings
in suburbs has become a general cultural norm
in Canada, and this type of housing typically
requires more energy per square metre than other
housing types. New houses also tend to be bigger
than the older houses they are replacing. This is
especially true of single detached houses, which
account for 57% of Canadian households. Single
detached dwellings built during 1996-1997 were
31% bigger than those built before 1946 and 49%
bigger than those built during the 1946-1960
period. The trend is also to larger domestic
appliances. For instance, the average size of
refrigerators recently sold in Canada was about
17.1 cubic feet, 10% larger than in 1990.
However, this tendency to purchase larger
appliances is counterbalanced by the fact that
the appliances are more energy efficient.

Commercial

The 1999 GHG inventory indicates that the
commercial and institutional sector of the
economy accounts for about 28.9 Mt (4%) of
Canada’s total GHG emissions. Emissions from
the commercial and institutional sector increased
12% between 1990 and 1999.

Improved energy efficiency, combined with
more moderate weather conditions, helped offset
the effect of increased commercial activity
between 1990 and 1999, limiting growth in
the sector’s energy use to 13.4%. Without the
advances made in the energy efficiency of
commercial and institutional buildings, heating
and cooling equipment, lighting technology,
electric motors, and control systems, energy
use in the sector would have increased 15.0%
between 1990 and 1999, and GHG emissions
would have been 0.7 Mt higher in 1999 than
they were.
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Key P&Ms in the buildings sector include:

Green Building Retrofit Program: This program
provides an opportunity for provincially
funded schools, universities, colleges, and
health care institutions to upgrade existing
facilities with energy and water efficiency
enhancements, as well as waste-saving
measures. Since the late 1970s, British
Columbia has reduced energy consumption in
targeted buildings by over 55% and generated
over $120 million in total energy savings
through retrofitting provincial facilities
(Government of British Columbia).

EnerGuide for Houses Program: Funding

of $3 million per year over three years
(1998-2001) has been allocated to the
EnerGuide for Houses Program, which
encourages Canadians to improve the energy
performance of their homes (the program has
been extended to 2006). Homeowners receive
advice from independent energy efficiency
experts on how to improve home comfort
and reduce heating and cooling costs when
making home improvements (Government
of Canada).

Renewable Energy Deployment Initiative
(REDI): REDI provides $12 million over three
years (1998-2001) to promote renewable
energy systems for space and water heating
and for cooling through an incentive that
funds 25% of the cost of adopting new
systems (to a maximum of $50 000). Eligible
systems include solar air heating, solar water
heating, and high-efficiency/low-emission
biomass combustion. REDI also provides
market support for earth energy systems

and supports pilot projects in the public
institution and residential markets
(Government of Canada).

Commercial Building Incentive Program:
Funding of $10 million per year (1998-2001)
has been allocated to provide incentives

that encourage building owners and
developers to incorporate energy-efficient
technologies and practices into designs for
new commercial and institutional buildings.
To qualify, a design must demonstrate that
the new building will be at least 25% more
efficient than a reference building that



complies with the Model National Energy
Code for Buildings (Government of Canada).

Provincial Buildings Initiative (PBD): The goal
of the PBI is to improve energy efficiency in
government-owned buildings. The initiative
uses energy performance contracting as a
delivery mechanism. All government facilities
that are directly funded are being considered
for improvements. Efficiency improvements
include physical retrofits, training, and
awareness activities. PBI efficiency
improvements began in November 1997

and are expected to be complete by December
2001. Over 95% of all government buildings
have been considered under the initiative,
resulting in $26 million in retrofit contracts
in 370 buildings. Annual energy savings of
$4.5 million are expected. The impacts of the
initiative will be monitored over the next

10 years (Government of New Brunswick).

Federal Buildings Initiative (FBI): The FBI is
designed to help an organization manage
energy costs while making facilities more
comfortable and productive places to work.
The FBI provides a full range of products
and services required by an organization to
implement comprehensive energy efficiency
improvements. These include information,
advice, and consultation on the organization’s
readiness and project design, lists of energy
management firms qualified to build projects,
project financing options, a national

network for energy management training,
model tendering documents, and employee
awareness products. The FBI supports
partnerships with energy management firms
that provide a turnkey service that includes
engineering, third-party private sector
financing, comprehensive training packages,
and performance guarantees. By March 2000,
federal government departments had utilized
$180 million of private sector investment

to implement FBI-type energy efficiency
improvement projects in some 5 500
buildings. These projects generate $24 million
in annual cost savings and reduced GHG
emissions by some 128 kt annually based on
preliminary estimates.
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Electricity Sector

Under the Canadian constitution, electricity is
primarily within the jurisdiction of the provinces.
The federal role regarding electricity is restricted
to nuclear energy and international and
interprovincial trade. In most provinces, the
industry is highly integrated, with the bulk of the
generation, transmission, and distribution
provided by a few dominant utilities. Although
some of these utilities are privately owned, most
utilities are Crown corporations owned by the
provinces.

The electric power industry has a significant
presence within the Canadian economy. In 1997,
approximately 80 000 people were directly
employed by the industry. Total revenue for
the largest utilities amounted to more than
$25 billion in 1999, and revenues from exports
were about $1.9 billion. Exports accounted for 8%
of Canada’s total generation in 1999. Exports are
sold primarily to markets in the New England
states, New York state, the upper Midwest, the
Pacific Northwest, and California. Canada’s
electricity prices in the residential, commercial,
and industrial sectors are generally lower than
those of other countries.

The Canadian electricity industry is currently
responding to increasing competitive pressures
and will likely undergo significant restructuring
over the next decade, which may change fuel
choices. Responsibility for electricity generation,
transmission, and distribution and for markets
in Canada generally lies with the provinces;
therefore, differing systems, technologies, and
GHG reduction capacities have evolved.

The electricity sector is projected to account
for 16% of Canada’s GHG emissions by 2010.
In its VCR submission, the Canadian Electricity
Association, representing Canada’s electrical
utilities, announced planned reductions in
emissions from operations of approximately 3 Mt
by 2000 as a result of mitigative actions.
Discussions on electricity sector covenants to
encourage GHG emissions reductions outlined
in Action Plan 2000 are currently under way.

Emissions from this sector are growing, and
it is estimated they will be 25% above 1990
levels by 2008-2012. To achieve GHG reductions,
future emissions growth can be moderated
through methods such as:
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 the displacement of oil- and coal-fired
generation by cleaner and more efficient
natural gas— and coal-fired combustion;

 the introduction of policy instruments that
increase demand and supply for alternative
energy sources; and

e aswitch to hydro, nuclear, and renewable
energy sources.

Key P&Ms in the electricity sector include:

*  Offset programs: British Columbia Hydro has
committed over $2 million for the purchase of
GHG offsets over the 2000-2001 time frame.
TransAlta Utilities of Alberta has signed an
agreement to purchase up to 2.8 million
tonnes of carbon emission credits from farms
in the United States.

» Green power procurement and renewables:
Various provincial and federal efforts are
under way to provide opportunities and
incentives for the development and purchase
of green power by governments. The
Government of Canada has a broad
commitment to purchase 20% of its electricity
requirements from low- or non-GHG-emitting
electricity sources.

* CO, Capture and Storage Initiative: This
initiative under Action Plan 2000 includes a
measure to create an inventory of suitable
source and storage sites, including oil and gas
reservoirs, coal deposits, and saline aquifers,
for their potential to store carbon dioxide
captured from coal-fired electricity generation
facilities.

 Efficient energy use: Various programs
monitor and audit energy use by customers,
promote secondary energy purchases from
hydroelectric generating stations, and
promote public awareness and outreach.

Forest Sector

Canada’s forests cover 45% of the country’s land
base and support a wide range of industrial,
commercial, cultural, and recreational uses, all
of which may be affected by climate change. In
particular, much of Canada’s forests will likely be

32 The Canadian Forest Service is part of NRCan.
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altered in character and geographic distribution.
Furthermore, climate change is expected to lead
to an increase in natural disturbances (e.g., forest
fires and insect and disease outbreaks).

Key Canadian P&Ms in the forest sector include:

Feasibility assessment of afforestation for carbon
sequestration: The Government of Canada
(Canadian Forest Service*®) is developing a
three-year preparatory measure that focuses
on assessing, planning, designing, and
evaluating the feasibility of a large-scale
afforestation program in Canada. As a means
to assess the design, mechanics, and feasibility
of developing a large-scale program,
afforestation pilots, or trials, will be identified
across the range of suitable lands in Canada.
The primary target group for the afforestation
pilots is private landowners with marginal
agricultural land.

SaskPower Carbon Offset Agreement: This
forest-based carbon offset agreement has been
submitted to the Greenhouse Gas Emission
Reduction Trading (GERT) Pilot for review.

It is currently being evaluated for possible
registration in the pilot. The Agreement has
two components. One involves planting

5 million seedlings on about 3 300 ha of land
over 1999-2002. This land was harvested
several decades ago but has not successfully
regenerated. The second component is the
establishment of approximately 225 000 ha
of forest carbon reserves in 1999-2000,
removing these areas of provincial forest from
harvesting. These actions are intended to
generate carbon credits through reforestation
and protection from harvesting. The
Government of Saskatchewan is transferring
these credits to SaskPower in exchange for
funding to carry out the afforestation. Credits
equivalent to approximately 6 million tonnes
of carbon will be transferred.

Afforestation and Reforestation Initiative: Under
an afforestation component of its private land
silviculture program, New Brunswick expects
to plant 500 ha of abandoned privately owned
farmland per year. With respect to Crown
land, land having less than 60% regeneration
stocking after harvesting will be planted.



This Crown land reforestation initiative
will see about 10 000 ha planted each year
(Government of New Brunswick).

Industry Sector

Canada has the most open economy among

G7 countries, with trade in goods and services
comprising 75% of its GDP. Resource-based
industries alone comprise 40% of Canada’s
exports. The industry sector generally
encompasses manufacturing industries, mining,
forestry, construction, and the production of
fossil fuels.

Industry sector GHG emissions increased
6.6% between 1990 and 1999. Two-thirds of the
sector’s emissions come from the consumption of
energy. These emissions increased 11.4% between
1990 and 1999 as a result of growth in economic
activity and a shift to more energy-intensive
industries. However, the increase would have
been greater if not for a 9.1% improvement
in energy efficiency, achieved through the
rationalization of operations, the installation
of more efficient equipment, and other efforts.
Those efforts are estimated to have curbed GHG
emissions by 12.4 Mt in 1999 in the sector.

Five natural resource—based industries —
mining, petroleum refining, iron and steel,
newsprint, and primary production of aluminum
— account for around 25% of this sector’s
GHG emissions. Due to investments in new
technologies and energy efficiency, natural
resource—based industries are expected to be
able to maintain roughly current levels of GHG
emissions, despite growing international demand
for Canadian goods.

Key P&Ms in the industry sector include:

* Canadian Industry Program for Energy
Conservation (CIPEC): CIPEC is a 25-year-old
voluntary industry—government alliance that
works to identify energy efficiency potential,
establish energy efficiency improvement
targets, implement and manage energy
efficiency improvement programs and
projects, report on progress, and celebrate
accomplishments. CIPEC includes 35 trade
associations, representing over 3 000
companies and 90% of secondary industrial

energy demand. Industry members under
CIPEC include the following sectors:
aluminum, brewery, cement, chemical, dairy,
electrical and electronics, fertilizer, food
processing, general manufacturing, lime,
mining, oil sands, petroleum, pulp and

paper, rubber, soft drink, steel, textile,
transportation, and wood products. Industries
participating in CIPEC recorded an average
annual energy efficiency improvement of
1.26% for the period 1990-1998, representing
the amount of energy necessary to heat 38%
of all Canadian houses in 1998, while at the
same time stabilizing energy-related emissions
of carbon dioxide. This exceeds CIPEC’ goal
of a 1% annual improvement in energy
intensity between 1990 and 2010.

¢ Promotion of enhanced recycling: This
includes development of improved recycling
technology (steel, aluminum, magnesium)
and practices.

Given the importance of fossil fuel production
to Canada’s economy and to better explain
the policy context for GHG emissions, the
production of oil and gas is discussed separately
throughout this report.

Fossil Fuel Production — QOil and Gas
Canada’s upstream oil and gas sector is roughly

a $60 billion industry, which includes $50 billion
in exports. The production, transmission,
processing, and distribution of fossil fuels
contributed more than 100 Mt of GHG emissions
in 1999.% Over 50% of Canada’s oil and natural
gas production is exported, mainly to the United
States.

A large amount of energy is required to
develop and transport these natural resources.
A significant pipeline transportation
infrastructure is in place for moving Canadian
gas, oil, bitumen, synthetic crude, and liquids
from other locations in western and northern
Canada to local, national, and U.S. markets. GHG
emissions associated with the production of fossil
fuels (oil and natural gas) for export alone were
responsible for around 25% of the growth of
Canada’s GHG emissions (estimated at more than
20 Mt) between 1990 and 1999. GHG emissions

33 In combination with coal production, the GHG emissions directly attributable to the fossil fuels sector (including pipelines and
fugitive emissions) could be calculated to be as high as 134 Mt, based upon the 1999 GHG inventory data.
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in this sector are derived from two principal
sources:

» fossil fuel use in the exploration,
development, production, and transport of
crude oil, natural gas, and coal; and

» fugitive emissions (e.g., carbon dioxide and
methane) from the production and transport
of these raw materials.

VCR submissions from industry and related
evidence suggest that significant emission
reductions are possible in natural gas and oil
production through improved practices and new
technologies. Over the next 10 years, more than
half of Canadian crude oil production is expected
to come from the oil sands. However, with the
adaptation of new technologies, oil sands GHG
emissions on a per unit basis of production were
reduced by 20% between 1990 and 1999 and are
expected to drop another 20% by 2010.

Companies from this sector were founding
members of the VCR. Various accomplishments
related to energy efficiency improvement and
emission reductions are reported in the VCR.
Canada’s FNBP builds upon these successes,
addresses related emissions, such as fugitive GHG
emissions, and promotes the storage of carbon
dioxide.

Key P&Ms include:

* Reduction of flaring and venting in the oil and
gas sector: The Clean Air Strategic Alliance
(CASA) board of directors has approved a
multistakeholder working group to review
flaring practices in Alberta and recommend
an Alberta venting management framework
to improve flaring management and
reductions in volumes of solution gas vented
into the atmosphere (Government of Alberta).

* Renewable energy: This includes a variety of
possible projects and funding related to wind,
biomass, liquid bio-fuels (e.g., methanol,
ethanol), hydroelectricity, solar energy,
geothermal energy, etc. (Government of
Canada).

* Adjustments to the Capital Cost Allowance
(CCA) system: The February 2000 federal
budget proposes several adjustments to
improve the CCA system to encourage
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investment in energy-efficient manufacturing,
electrical, and processing equipment
(Government of Canada).

e Oil and Gas Commission Environmental Fund:
This $400 000 fund was created to explore the
feasibility of eliminating emissions (sulphur
dioxide and GHG) from flaring and fugitive
emissions through development of best
management practices and new technology
(Government of British Columbia).

e Carbon dioxide capture and storage: Analysis
and pilot projects (initially in the Western
Canadian Sedimentary Basin) will
demonstrate the capture, treatment,
transportation, and injection of carbon
dioxide from large stationary sources (e.g.,
fossil fuel-based electricity operating stations)
for storage in geological formations to prevent
the release of carbon dioxide emissions into
the atmosphere (Governments of Canada,
Alberta, Saskatchewan, and others).

Municipalities

Canada’s municipal governments have a direct
impact on GHG emissions from their own
operations in key areas such as solid waste
management (landfills), sewage, buildings and
facilities (retrofitting), water and energy systems,
transportation (transit, vehicle fleets), and urban
planning. Landfill gas, for example, accounts

for 26% (1.2 Mt) of all methane emissions in
Canada. Overall, municipal governments directly
control approximately 6% of Canada’s GHG
emissions. Municipalities also have an indirect
impact on general emissions through their
regulatory and planning roles in the community
at large. More broadly, municipalities could play
a role in over half the national GHG inventory.

Experience over the past 10 years indicates
that municipal governments can be effective
delivery agents, in partnership with other orders
of government, for programs promoting energy
efficiency and the reduction of waste and GHG
emissions. The goal is to achieve sustainable
communities by “reaching, teaching, and
equipping” municipalities to undertake these
various climate change challenges. The FCM,
through its Sustainable Communities program,
helps municipal governments target local
initiatives that improve the eco-efficiency of
their operations.



Key P&Ms include:

Climate Change Action Fund (public education
and outreach component): The Government of
Canada provides resources for cost-shared
projects, with some funds directed at
municipalities. The CCAF is designed to assist
municipalities with program delivery and to
assist supporting national and regional
organizations. One of the projects funded
under this category was the FCM’s
Infrastructure Risk: Adapting to Climate
Change project. The project was launched in
July 2000 to complement an existing FCM
program, the Partners for Climate Protection
Program, which promotes the benefits of
GHG reductions across 90 participating
municipalities (Government of Canada).

The Green Municipal Enabling Fund (GMEF)
and the Green Municipal Investment Fund
(GMIF): These are endowment funds that
provide support for a variety of municipal
infrastructure improvements that benefit the
environment, such as the FCM’s Sustainable
Communities program. The GMEF pays

50% of the cost of feasibility studies, while
the GMIF provides loans for up to 25% of
the cost of capital projects. Both funds are
managed by the FCM, which operates in
partnership with the Government of Canada.
The five-year, $25 million GMEF supports
feasibility studies for innovative
environmental projects within municipal
operations (e.g., waste management,
transportation systems, and renewable energy
technologies). The $100 million GMIF
provides loans and loan guarantees to eligible
recipients to carry out environmental projects
within municipal operations as well as grants
and long-term loans for pilot projects. Both
funds began operating in fiscal year
2000-2001 (Government of Canada).

Federation of Canadian Municipalities
Municipal Building Retrofit Program: To
advance the adoption of energy efficiency

in the municipal sector, the FCM offers
municipalities a comprehensive program that
includes the elements necessary to identify,
develop, and implement comprehensive
building energy retrofits, as well as assist in
gaining access to financing. Some $1.6 million
was provided in the 1999 federal budget
(Government of Canada).
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e Landfill gas capture: Such programs update
regulations and management criteria for
landfills, including requirements for collection
and management of landfill gas, and support
the development of local government
proposals to utilize landfill gas (Government
of British Columbia and regional and local
governments). The Municipal Options Report
indicates that total landfill capture at 37 sites
across Canada is 5.4-6.7 Mt CO, eq. annually.

e Energy audits for municipal buildings: Energy
audits develop the capacity to assist Alberta
municipalities in reducing GHG emissions
associated with their operations (Government
of Alberta).

e Canada Infrastructure Program: Through
cost-sharing with provincial and municipal
partners, this federal program will help
accelerate and enhance infrastructure works
for local communities. Green municipal
infrastructure will be a top priority. The types
of investments that would fall under green
municipal infrastructure include water, waste
management, and efficient energy services
(Government of Canada).

e Landfill standards: The Ontario government
introduced stringent new landfill standards
that require the capture of methane emissions.
Methane is a GHG 20 times more potent than
carbon dioxide. Ontario is one of the first
jurisdictions in Canada to enact such a
requirement (Government of Ontario).

Transportation Sector

Transportation is a large and diverse sector,
accounting for 27% of Canada’s GHG emissions
in 1999. GHG emissions from the transportation
sector increased 24% from 1990 to 1999.

However, energy efficiency improvements in both
freight and passenger transportation limited
growth in energy use between 1990 and 1999,
partially offsetting the growth in vehicle activity
and an increase in the amount of freight shipped
by truck (a relatively energy-intensive mode of
transportation). Without energy efficiency efforts
and the ongoing implementation of advanced
technologies across the sector, transportation-
related GHG emissions would have been 8.9 Mt
higher.
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The transport sector comprises urban, inter-
urban, and rural transportation across a variety
of transportation modes and regional systems.
The main determinants of road energy demand
(and GHG emissions) are the stock of vehicles,
their average fuel efficiency, and distance
travelled per vehicle. These are, in turn, affected
by demographics, geography, economic structure,
and levels of economic growth.

The challenges imposed by geography are
compounded by continuing growth in the
demand for transportation resulting from both
population and economic growth. Without
further mitigative action, GHG emissions from
the transport sector (freight and passenger) are
expected to exceed 1990 levels by 33% in 2010.

Growth in the transportation sector,
particularly in aviation, trucking, and off-road
vehicles, has outstripped significant annual
efficiency gains and environmental
improvements. For example, there has been a
shift in consumer preference from cars to greater
GHG-emitting minivans and sport utility vehicles

(SUVs). In 1999, SUVs accounted for 11.6% of all

new vehicles sold in Canada and about 5.5% of

all vehicles on the road. Freight activity increased

32.7% between 1990 and 1999, while passenger
activity increased 13.3%, which includes the
substantial growth in the SUV market. Table 4.2
shows the actual and projected increase in

vehicles on the road and in road traffic from 1990

to 2010.

Automobile ownership is high in Canada,
largely for reasons of necessity (due to urban
sprawl and long distances between city centres),
but also for convenience and comfort. The
1994-1996 Canadian National Private Vehicle
Use survey shows an average of 1.3 vehicles per
household. The average number of vehicles per
household in France, Germany, and the United
Kingdom is lower. Moreover, during the same
period, 45% of Canadian households owned at
least one light-duty vehicle (passenger car,
pickup truck, or van), and 36% owned two
vehicles or more.

The policy approach to transportation
GHG emissions requires the close coordination
of federal, provincial, and territorial governments
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and includes promotion of behavioural changes,
infrastructure modernization and adaptation,
urban planning upgrades for efficient and
integrated transport systems, and technology
development (e.g., fuel-efficient vehicles, low-
or non-carbon fuel systems). Canada-U.S.
cooperation is also required, given the integrated
North American vehicle production market and
the goal of achieving harmonized new fuel
efficiency standards by 2010.

Key P&Ms include:

e Intelligent transportation systems (ITS):
In Alberta, ITS measures such as incident
management, adaptive signal control systems,
and traveller information are facilitated
through provincial funding. Some $4.38
million has been budgeted (Government of
Alberta).

e SkyTrain expansion: The Province of British
Columbia has committed $1.167 billion to
extend Greater Vancouver’s rapid transit
SkyTrain line, linking Vancouver to
Coquitlam and New Westminster, and
purchase 60 new SkyTrain vehicles, as the
result of a June 1998 agreement with
Bombardier Inc. Completion of the first phase
is expected in 2002 (Government of British
Columbia).

e Transit enhancement: The cities of Calgary and
Edmonton have identified transit bus renewal
and light rail expansion as investment areas in
their respective transportation infrastructure
investment plans. This has been budgeted at
$420.5 million, covering 2001-2005
(Government of Alberta).

¢ Canadian Transportation Fuel Cell Alliance:
This proposal is for a five-year federal
program, with additional co-funding from
provinces and the private sector, to
demonstrate GHG reductions, evaluate
various fuel routes for fuel cell vehicles, and
develop the necessary supporting framework
for the refuelling infrastructure, including
technical standards, codes, training,
certification, and safety (Government of
Canada).



Table 4.2 Growth in Canadian Transportation, 1990-2010
1990 1995 2000 2005 2010
Light-Duty Vehicles
Passenger Car Stock (millions) 11.1 10.9 11.4 11.9 12.2
Light-Duty Truck Stock (millions) (vans and pickup trucks) 3.5 4.5 4.8 5.4 6.2
Cars and Light-Duty Truck Travel (billion vehicle-kilometres travelled) 266 290 300 307 340
Heavy-Duty Trucks
Heavy-Duty Truck Stock (thousands) 271 300 308 330 367
Heavy-Duty Truck Travel (billion vehicle-kilometres travelled) 14 19 21.6 23.3 26
Source: Natural Resources Canada (Analysis and Modelling Division)

* Fuel efficiency: The Government of Ontario
is preparing best management practices to
improve the fuel efficiency and the emissions
performance of vehicle fleets in the public and
private sectors (Government of Ontario).

Cross-Sectoral Actions: Framework and
Partnership Actions

Broader actions by all Canadian sectors on
mitigation and adaptation are required to address
climate change. The FNBP, which includes Action
Plan 2000, is designed to assist in these efforts by
building partnerships with provinces, territories,
and stakeholders, setting a course of action for
comprehensive emission reduction strategies
within and across all industrial sectors,
addressing particular GHG issues related to
regional situations, and leveraging more funding
for GHG reduction efforts. This range of activity
includes enhancing frameworks for voluntary
commitments, eliminating policy barriers, and
encouraging voluntary systems for trading
emissions.

Voluntary Actions — Voluntary Challenge

and Registry Inc. (VCR) and EcoGESte

VCR is a stand-alone, not-for-profit corporation
dedicated to encouraging private and public sector
organizations to voluntarily limit their net GHG
emissions as a step toward meeting Canada’s
climate change goals. In effect, VCR and
EcoGESte are registries that encourage
organizations to develop and implement GHG
reduction plans. Developed in late 1994, VCR
became a core element of Canada’s NAPCC.

VCR completed its transition from a government-
incubated program to a stand-alone private—public
partnership in 1997, with two-thirds of its
funding coming from the private sector and one-
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third from federal and provincial governments.
Organizations from all sectors of the economy
have joined the initiative, including the federal
government and all provincial/territorial
governments. VCR’ roles and responsibilities
include:

¢ recording and documenting participation, as
well as the action plans, best practices, and
achievements of registrants;

* analyzing actions and achievements,
considering potential for further progress,
and providing related support to registrants;

e recognizing, publicizing, and promoting
registrants who are making progress toward
achieving Canada’s climate change objectives
with the support of the VCR Technical
Advisory Committee; and

e preparing progress reports and annual reports
and identifying issues for consideration in the
evolution of VCR.

Participation in VCR has risen steadily since
the program’s inception. By the end of 1998, VCR
counted 874 registrants, representing over 75%
of the opportunity for business and governments
to reduce GHG generation, including companies
and organizations from all sectors of the
economy. Membership was strongest in the
sectors highlighted in Table 4.3.

Membership is growing in non-automotive
transportation, general manufacturing, the
agriculture sector, commercial and institutional
sectors, and financial services (see
WWW.VCI-IVT.ca




74

Table 4.3 Sectoral Participation in VCR
Participants Registry (%)
Government of Canada 100
Provincial Governments 100
Territorial Governments 100
Oil and Gas Pipelines 100
Petroleum Products Refining 100
Coal 100
Electricity 100
Chemical 100
Steel 100
Aluminum 100
Cement 98
Oil and Gas Producers 93
Natural Gas 80
Oil Well Drillers 71
Metal Mining 45

www.menv.gouv.qc.ca/air/changement/
ecogeste.htm).

Baseline Protection Initiative (BPI)

On January 12, 2000, federal, provincial, and
territorial governments officially announced
the BPI under the NCCP. The BPI ensures that
businesses will not be disadvantaged by future
policy actions with respect to the allocation of
emissions, by having baseline emission levels
take into account prior business actions (early
actions since 1990) on climate change that are
real, measurable, and verifiable. Companies
can register these early actions with VCR or
EcoGESte in Quebec. Baseline protection is
intended to remove disincentives to early
emissions reduction actions. Through BPI,
those who take steps to reduce their GHG
emissions will be able to ensure that they are not
disadvantaged if a future climate change policy
initiative based on past emission levels is
adopted. Organizations with early actions
registered in the BPI registries can adjust their
baseline emissions to reflect the early emissions
reduction actions they have already taken.

Encouraging GHG Emissions Reductions
Efforts are under way to test the feasibility of
establishing incentives to promote emissions
reduction. These pilots will seek emissions
reductions in strategic program areas and will
focus on dollar-based incentives:

» Domestic Emissions Trading (DET) Study:
This ongoing federal, provincial, and
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territorial study is looking at emissions
measurement, broad versus narrow DET
coverage, transition to DET, harmonization
with any U.S. DET system, and permit
allocation options.

¢ Greenhouse Gas Emission Reduction Trading
(GERT) Pilot: The B.C. government is
spearheading implementation of the national
GERT Pilot to test the effectiveness of
emissions trading to decrease emissions.
The GERT Pilot is recognized internationally
as being on the leading edge in the search for
practical approaches to emissions trading.
The GERT Pilot has been extended for
another two years to December 31, 2001
(Governments of Saskatchewan, Nova Scotia,
Alberta, and Canada).

e Pilot Emission Reduction Trading Project
(PERT): Established in 1996, the Pilot
Emission Reduction Trading Project is an
industry-led, multistakeholder environmental
initiative. The federal and Ontario
governments and national companies are
utilizing PERT to evaluate, in part, the effects
of climate change (see www.pert.org for more
information).

CONCLUSION

Since the Second National Report of 1997,
Canadian governments have instituted a
comprehensive NCCP through the NIS and FNBP.
As a component of the FNBP, it is estimated that
the policies and measures announced in the
Government of Canada’s Action Plan 2000 will
reduce GHG emissions by 65 Mt annually during
the 2008-2012 commitment period. Including
climate change efforts by the private sector,
Canada has implemented and will continue to
implement an array of substantive policies and
measures designed to significantly reduce GHG
emissions across all key sectors. These policies
and measures encompass science, impact, and
adaptation-related matters. A complete list of
Canada’s planned or implemented policies and
measures on a sector-by-sector basis, including
Action Plan 2000 measures, appears in

Appendix 1, Table 1. Canada has also made
important progress in areas such as increasing
energy efficiency and reducing the energy
intensity of GHG-emitting fuels. Emissions would
have been higher without these important efforts.
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