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1 Introduction

Canada is pleased to present its 6th National
Communication and 1st Biennial Report on Climate
Change for 2014 to meet its reporting requirements
under the United Nations Framework Convention on
Climate Change (UNFCCC).

Canada recognizes the importance of climate change
and, as an arctic nation, is particularly affected by its
impacts. To respond to this global challenge, Canada
is implementing a comprehensive climate change
plan, both domestically and internationally. This plan
is underpinned by a strong scientific foundation and
includes action on, and investments in mitigation
and adaptation, as well as international engagement
through a number of multilateral fora.

Since Canada’s 5th National Communication in 2010,
progress has been made in implementing a sector-by-
sector regulatory approach to address emissions. These
actions are precedent-setting: for the first time, Canada
has national regulations to reduce greenhouse gas
(GHG) emissions.

The Government of Canada has started with the
transportation and electricity sectors—two of

the largest sources of emissions in Canada. The
Government of Canada has implemented regulations
setting progressively more stringent standards for
passenger automobiles and light-duty trucks and has
introduced proposed regulations to further improve
fuel efficiency and reduce GHG emissions from model
years 2017 and beyond. As a result of these regulations,
model year 2025 passenger vehicles and light-duty
trucks will emit about 50% less GHGs and consume up
to 50% less fuel than 2008 models. The Government
of Canada has also taken action to regulate heavy-duty
vehicles. In March 2013, the Government of Canada
released final regulations that establish progressively
more stringent emissions standards for heavy-duty

vehicles such as full-size pick-ups, semi-trucks, garbage
trucks, and buses.

The Government’s coal-fired electricity regulations
further strengthen Canada’s position as a world

leader in clean electricity production. With these
regulations, Canada became the first major coal

user to ban the construction of traditional coal-fired
electricity generation units. This approach will foster a
permanent transition towards lower- or non-emitting
types of generation such as high-efficiency natural gas
and renewable energy. Over the first 21 years, these
regulations are expected to result in a cumulative
reduction of about 214 megatonnes (Mt) GHGs,
equivalent to removing some 2.6 million personal
vehicles from the road per year over this period.

Building on this record, the Government of Canada is
working with provinces to reduce emissions from the
oil and gas sectors while ensuring Canadian companies
remain competitive.

The Government of Canada has also made significant
investments to begin Canada’s transition to a clean
energy economy and advance Canada’s climate change
objectives. Since 2006, the federal government has
invested over $10 billion in green infrastructure,

energy efficiency, the development of clean energy
technologies, and the production of cleaner energy and
cleaner fuels.

At the same time, climate change is a shared
responsibility in Canada. Provinces and territories have
been taking action to address climate change according
to their unique circumstances.

In combination, these actions have been generating
significant results. As a result of collective action by
governments, consumers, and industry, Canada’s
2020 emissions are projected to be 128 Mt lower than



they would have been under a no-action scenario.

This is the equivalent of shutting down 37 coal-fired
electricity generation plants. Moreover, Canada’s per
capita emissions are at a historic low of 20.4 tonnes of
carbon dioxide equivalent (CO, eq) per person—their
lowest level since tracking began in 1990. Canada has
also demonstrated progress in decoupling emissions
growth from economic growth. Since 2005, Canadian
GHG emissions have decreased by 4.8%, even while the
economy has grown by 8.4%.

Addressing short-lived climate pollutants (SLCPs) is
also part of the Government of Canada’s comprehensive
climate change plan. Since the last National
Communication, Canada became a founding member
and large financial contributor to the Climate and
Clean Air Coalition to Reduce Short-Lived Climate
Pollutants (CCAC). Since its beginning in 2012, the
CCAC has grown to include over 70 partners. Canada

is also demonstrating leadership on addressing short-
lived climate pollutants through its chairmanship

of the Arctic Council (2013-2015). One of Canada’s
priority initiatives in this context is to advance work on
addressing black carbon and methane. As part of this
effort, the Arctic Council ministers agreed to establish
a task force, co-chaired by Canada and Sweden, to work
towards actions to reduce emissions of these pollutants.
These international efforts complement the strong
action Canada has taken to address SLCPs domestically,
including regulations for both on-road and off-road
vehicle emissions and sulphur content in gasoline

and in diesel.

Beyond these efforts, Canada recognizes that the
climate is changing and Canadians are experiencing its
effects. Since Canada’s last National Communication,
Canadian governments have continued to take action to
help Canadians adapt to a changing climate.

The Government of Canada is providing $148.8 million
in funding over 5 years (2011-2016) to support an
improved understanding of climate change and to
help Canadians plan for climate impacts, including

in the North. Other levels of government are making
progress on impacts and adaptation issues. For
example, all provinces and territories have either
released adaptation strategies, or are in the process

of developing them, or have integrated adaptation
efforts into broader climate change action plans.
Adaptation has also become an increasingly important
risk management issue for the private sector. Shared
adaptation priorities across jurisdictions and economic
sectors include building community capacity,
undertaking climate change research, and enhancing
existing emergency preparedness initiatives. Continued
support for adaptation decision-making by businesses,
communities and Canadians contributes to effective
climate risk management in Canada.

Canada’s climate science is an integral part of the

global effort to understand climate system behaviour,
human influence on climate, and future climate change
scenarios. Canada’s science contributes to domestic
climate change policies and decisions, and informs
international bodies such as the Intergovernmental
Panel on Climate Change, the Arctic Council, and

the Global Methane Initiative. In May 2013, the
Government of Canada provided funds for arctic
research through the Natural Sciences and Engineering
Research Council’s Climate Change and Atmospheric
Research initiative. This program supports collaborative
climate change and atmospheric research, and will
provide funding of more than $32 million over 5 years to
7 university-based research networks.

On the international stage, Canada is an active
participant in discussions under the UNFCCC
towards a new post-2020 international climate change
agreement. At the 19th Conference of the Parties in
Warsaw, Canada played a constructive role to help
create momentum under these negotiations. Canada’s
leadership was also instrumental in achieving a
breakthrough on an important initiative to help
developing countries reduce deforestation and forest
degradation, which account for nearly 15% of global
GHG emissions.



Canada is also committed to working with developing
countries to help them respond to the challenge of
climate change. The Government of Canada fulfilled
its commitment to deliver $1.2 billion of the $30 billion
fast-start funding pledge made by developed countries.
Issued over fiscal years 20102011 to 2012-2013, Canada’s
funding supports climate change mitigation and
adaptation in developing countries. This funding is
helping advance a range of climate change projects in
over 60 developing countries, with a specific focus on
adaptation, clean energy technology and transfer, and
sustainable forests and agriculture.

In addition to Canada’s engagement in the UNFCCC,
the Government of Canada continues to pursue a
number of collaborative international initiatives to
address global climate change, including the phase-
down of hydrofluorocarbons (HFCs) under the
Montreal Protocol on Substances that Deplete the
Ozone Layer.

Canada recognizes that climate change is a serious
challenge that requires collective action by businesses,
consumers and governments. The Government

of Canada is focused on a pragmatic approach to
addressing climate change that will reduce emissions
while continuing to create jobs and encouraging the
growth of the Canadian economy.

The following provides highlights of Canada’s 6th
National Communication and 1st Biennial Report to
the NFCCC.

National Circumstances

Canada’s unique geographic, demographic and
economic circumstances influence its GHG emissions
profile. Canada has an extreme, highly variable climate
that contributes to higher energy use for space heating
and cooling in both the commercial and residential
sectors. Canada also has a large landmass that
contributes to longer travel times and a higher demand
for freight transportation.

The Canadian population remains the smallest among
G8 countries but is also the fastest growing, with an
annual population growth rate of just over 1%. Canada’s
low population density contributes to a higher energy
demand (and GHG emissions) for the transportation
of people and goods as compared with smaller, more
densely populated countries.

In addition to its faster-than-average population growth
relative to other developed countries, Canada has
experienced sustained economic growth. As a natural
resource-rich economy, Canada is a net exporter of
agricultural products, energy (electricity and oil and
gas) and many resource-based commodities such as
mined metals, aluminum and pulp and paper. Over

the past decade, Canada’s exports of energy, extracted
resources and agricultural commodities as a share of
GDP have increased by almost 40%.

Canada relies on transportation for trade in the global
economy. Since 1990, there has been a 33% growth

in transportation emissions in Canada, an increase
that was mainly driven by an increase in cross-border
trade, on-road freight transportation activity and a
shift in personal vehicle ownership from cars to light-
duty trucks.

Canada’s Greenhouse Gas Inventory

UNFCCC Annex I Parties, including Canada, are
required to report annual inventories of GHG emissions
and removals. Canada’s National Inventory Report is
prepared and submitted annually to the UNFCCC and
includes estimates of CO, equivalent in the following
six sectors: Energy, Industrial Processes, Solvent and
Other Product Use, Agriculture, Waste, and Land Use,
Land-use Change and Forestry (LULUCF). The most
recent report is entitled National Inventory Report:
Greenhouse Gas Sources and Sinks in Canada 1990-2011;
the report’s Executive Summary is available online at
http://www.ec.gc.ca/ges-ghg
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Figure 1.1 Canada’s Emissions Breakdown by Sector (2011)
(all sectors are consistent with the definitions provided in the IPCC
1996 Guidelines for National GHG Inventories)

In 2011, Canada emitted 702 Mt CO, eq' of GHGs to the
atmosphere, excluding LULUCF estimates. The Energy
Sector (comprising stationary combustion, transport
and fugitive emission sources) produced the majority of
Canada’s GHG total emissions in 2011, at 81% or 572 Mt.

The remaining 19% of total emissions was largely
generated by source within the Agriculture Sector

(8% of total emissions) and Industrial Processes

Sector (8%), with minor contributions from the

Waste Sector (3%) and Solvent and Other Product

Use Sector. Greenhouse gases in the LULUCF Sector
are not included in the inventory totals, due to large
annual fluctuations heavily influenced by the impact of
natural disturbances on managed forest land, notably
fires. In 2011, total emissions for the LULUCF Sector are
estimated at about 87 Mt.

In 2011, CO, contributed 79% of Canada’s total GHG
emissions. The majority of these emissions are

produced by the combustion of fossil fuels. Methane
(CH4) accounted for 13% of Canada’s total emissions,
largely from fugitive emissions from oil and natural
gas systems, as well as activities in the Agriculture and
Waste Sectors. Nitrous oxide (N,O) emissions from
activities such as agriculture soil management and
transport accounted for 7% of the emissions, while
perfluorocarbons (PFCs), sulphur hexafluoride (SF)
and HFCs constituted the remainder of the emissions
(slightly more than 1%).

Canada’s emissions in 2011 were 111 Mt (19%) above
the 1990 total of 591 Mt (Figure 1.2). Steady increases
in annual emissions characterized the first 15 years
of this period, followed by fluctuating emission
levels between 2005 and 2008, a steep drop in 2009
and more stable values thereafter. Between 2005 and
2011, emissions decreased by 36 Mt (4.8%), primarily
due to decreases from electricity generation and
manufacturing industries.
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Though GHG emissions have risen by 19% since 1990,
Canada’s economy has grown much more rapidly,
with its GDP rising by 65%. As a result, the emission
intensity for the whole economy (GHG per GDP) has
improved considerably, dropping by 28% (Figure 1.3).

Canada has established a national system to ensure
the integrity of its annual inventory. Canada’s national
system for the estimation of anthropogenic

(i.e., human-induced) emissions from sources

and removals by sinks of GHGs encompasses the
institutional, legal and procedural arrangements
necessary to ensure that Canada meets its

reporting obligations.

The national system consists of institutional
arrangements for the preparation of the greenhouse
gas inventory, including formal agreements supporting
data collection and estimates development; a quality
assurance/quality control plan; the ability to identify
key categories and generate quantitative uncertainty
analysis; a process for performing recalculations for
improvement of the inventory; procedures for official
approval; and a working archives system to facilitate
third-party review.

Policies and Measures

All levels of government in Canada are taking action to
address climate change. The Government of Canada is
implementing a sector-by-sector regulatory approach
to reduce greenhouse gas emissions. The Government
of Canada has already begun to implement this plan
starting with the transportation and electricity sectors,
and is now moving to address other sectors of the
economy. The Government of Canada’s regulatory
approach is complemented by investments in clean
energy technology and other non-regulatory measures
that will help reduce emissions over the longer term.
Provinces and territories are also taking meaningful
action on climate change, and they are playing a role in
several international and regional climate action plans
and partnerships.

Federal Policy Making Process

While several federal departments are involved in the
development and implementation of climate change
programming, the Minister of the Environment is the
lead minister for domestic and international climate
change policies and measures within the Government
of Canada. The Government of Canada uses bilateral
and multilateral fora (e.g., process working groups)



to develop its sector-by-sector regulatory approach,
working closely with provinces and territories, given the
shared jurisdiction for the environment in the country.
Federal climate change policies and measures are
underpinned by key legislative instruments, the most
important of which is the Canadian Environmental
Protection Act, 1999 (CEPA 1999). This act includes
authorities to regulate various aspects of GHG releases,
including setting the quantity or concentration of

a GHG that may be released from various types of
facilities, or from vehicles, engines and equipment.

Government of Canada’s Sector-by-Sector
Regulatory Approach

The Government of Canada’s sector-by-sector
regulatory approach allows Canada to maximize
progress on reducing emissions while maintaining
economic competitiveness by making it possible to
tailor regulations to accommodate individual sector
circumstances. Regulations are being designed to drive
real reductions over the long term, provide regulatory
certainty, spur innovation, and leverage capital stock
turnover to avoid the lock-in of long-lived high-
emitting infrastructure. This approach has already
been implemented in the transportation and electricity
sectors and the federal government is working on
regulations for other sectors.

In the transportation sector, the Government of Canada
has implemented GHG emission standards under
CEPA 1999 for passenger automobiles and light-duty
trucks for 2011-2016 model year vehicles. In 2012,
proposed amendments were published to include
standards for 2017 model years and beyond. With these
regulations, model year 2025 passenger vehicles and
light-duty trucks will emit about half as many GHGs
and consume up to 50% less fuel than 2008 model

year vehicles.

Canada has also taken action to regulate heavy-duty
vehicles. In March 2013, the Government of Canada
released regulations that establish progressively more
stringent emissions standards for heavy-duty vehicles,
such as full-size pick-ups, semi-trucks, garbage trucks

and buses. With these tough new regulations in place,
GHG emissions from 2018 model year heavy-duty
vehicles will be reduced by up to 23%. Both the light-
and heavy-duty standards are aligned with regulations
in the United States. Other regulatory actions in

the transportation sector include renewable fuels
regulations, which require an average of 5% renewable
fuel content for gasoline and 2% for most diesel fuels.

In the electricity sector, the federal government has
introduced a performance standard for coal-fired
electricity generation. The performance standard comes
into force in 2015 and applies an emissions intensity
limit to new coal-fired electricity generation units and to
old units that have reached the end of their useful life.
Over the first 21 years, these regulations are expected

to result in a cumulative reduction of about 214 Mt of
GHGs, equivalent to removing some 2.6 million personal
vehicles from the road per year over this period.

Addressing short-lived climate pollutants is also part of
the Government of Canada’s comprehensive approach
to addressing climate change. The federal government
completed an assessment that concluded that many

of Canada’s measures to address greenhouse gases and
air pollutants have led to reductions in emissions of
short-lived climate pollutants. These include Canada’s
regulations to address carbon dioxide emissions from
coal-fired electricity (which will reduce ozone precursor
emissions and particulate matter/black carbon), as well
as a suite of vehicle and fuel regulations (which have,
and will continue to significantly reduce black carbon
and ozone precursor emissions). Forthcoming measures
to address emissions from the oil and gas sector, as well
as industrial emissions requirements under Canada’s
new Air Quality Management System, will produce
further reductions.

Cross-sectoral, Clean Energy Investments and
Other Complementary Measures

The Government of Canada has also established
regulations under the Energy Efficiency Act, 1992,

to strengthen the minimum energy performance
requirements for more than 40 consumer products




to date. These regulations include requirements for
mandatory EnerGuide labels on major electrical
household appliances and room air conditioners. The
labels show how much energy a product uses compared
with the range of products in its category.

The Government of Canada also recognizes the
importance of clean technologies in combatting climate
change. Since 2006, the federal government has invested
over $10 billion in green infrastructure, energy efficiency,
the development of clean energy technologies, and

the production of cleaner energy and fossil fuels. This
includes funds allocated to Sustainable Development
Technology Canada, an arm’s-length, not-for-profit
foundation that finances and supports the development
and demonstration of clean technologies. The federal
government’s investments in clean energy also include
investments through the ecoENERGY Innovation
Initiative to support energy technology innovation, and
investments through a number of programs to support
the research, development and demonstration of carbon
capture and storage technologies.

The federal government’s sector-by-sector approach and
clean technology investments are complemented by a
number of non-regulatory measures. Examples of these
measures include the ecoENERGY for Aboriginal and
Northern Communities program, the ecoTECHNOLOGY
for vehicles program, and measures in the Land Use,
Land-use Change and Forestry Sector.

Provinces and territories are also developing and
implementing measures to address climate change
and are playing roles on a number of international
and regional climate action plans and partnerships.
Table 3 of Canada’s 1st Biennial Report provides details
on major federal, provincial and territorial policies
and measures.

Modifying Long-term Trends in GHG
Emissions and Removals

Canada’s GHG regulations and complementary
measures by provinces and territories will reduce
absolute emissions over the longer term. For example,

the Government of Canada’s coal-fired electricity
regulations will implement a permanent shift to lower
or non-emitting types of electricity generation. Along
with action by provinces (e.g., Ontario coal phase-
out), the regulations are expected to result in a net
cumulative reduction in GHG emissions of about

214 Mt over the 2015-2035 period. Through regulatory
actions in the transportation sector, GHGs from light-
duty vehicles will be reduced by 92 Mt over the lifetime
of 2011 to 2016 model year vehicles, and by 162 Mt over
the lifetime of 2017 to 2025 model year vehicles.

Projections

The Government of Canada has developed projections
of greenhouse gas emissions over the 2012 to 2030 time
period. Projections are presented by greenhouse gas
and by economic sector. For comparison purposes, the
tables also depict historical emissions, including for
2005, which is Canada’s base year for its Copenhagen
target. In addition, Canada’s emissions projections for
selected subsectors provide significantly more detail
than required by the UNFCCC. Projections for the
“with current measures” scenario assume federal,
provincial and territorial policies and measures
announced or in place as of May 2013 and assume no
further government action. Policies that are proposed
or planned but not implemented are not included in
these projections.

Canada associated with the Copenhagen Accord

in January 2010 and committed to reduce its GHG
emissions to 17% below 2005 levels by 2020. In light
of strong economic growth this could be challenging.
Canada’s economy is projected to be approximately
31% larger (in real terms) in 2020 compared with 2005
levels. Figure 1.4 demonstrates Canada’s progress
towards its 2020 target.

The difference between the two scenarios represents
the total effect of policies and measures by both federal
and provincial and territorial Canadian governments
and actions by businesses and consumers to improve
their energy efficiency and emission intensity. Under




the “with current measures” scenario, Canada’s GHG
emissions in 2020 are projected to be 734 Mt CO, eq.
This is 128 Mt less than under a scenario where
emissions would be in 2020 if consumers, businesses
and governments had taken no action to reduce
emissions since 2005, highlighting the significant
progress that has been achieved in lowering emissions
from a business-as-usual trajectory.

The LULUCF contribution of 28 Mt of emission
removals has only been estimated up to Canada’s target
year (2020). This is because, although business-as-usual
data is available through 2030, the reference level used
to measure progress in the managed forests was only
constructed and negotiated to 2020. Since estimating
the LULUCF contribution requires this reference

level, the contribution cannot be estimated for years
after 2020. It is anticipated that Canada will develop

a post-2020 reference level as part of its participation
in international negotiations on post-2020 treatment
of the land sector in an international climate change
regime under the UNFCCC.

The Government of Canada’s sector-by-sector plan

will continue to reduce emissions. Reducing GHG
emissions, however, is everyone’s responsibility and
governments, businesses and consumers all have a

role to play. Further actions by businesses, individuals
and governments will allow Canada to address GHG
emissions while keeping the Canadian economy strong.

In 2030, Canada’s emissions are projected to be

815 Mt CO, eq, or 1% above 2005 levels, with current
measures in place. Additional actions by federal or
provincial/territorial governments would lower this
number. Emissions are decreasing relative to population
and economic growth. Per capita emissions are
projected to improve through 2030, from 22.9 tonnes
CO, eq in 2005 to 19.6 tonnes per capita in 2030—a 15%
decrease from 2005 levels.

In addition, the link between growth in GDP and GHG
emissions continues to weaken in Canada. There has

been an average annual decline of approximately 1.5%
in Canadian emissions intensity (emissions per dollar
of GDP) since 1990. Emissions intensity is expected
to continue to decrease through 2030, demonstrating
the continued decoupling of economic and emissions
growth in Canada.

GHG emission projections depend on a number

of evolving economic and energy variables and are
subject to significant uncertainty. In addition, future
developments in technologies and resource-extraction
will alter the future emissions pathway. In Canada,
anticipated emissions growth is due in large part
because Canada’s economy is more dependent on
emissions-intensive resource extraction than most
other developed countries. Canada is also a major energy
exporter and its oil and gas sector emissions are projected
to increase significantly between now and 203o0.

The Government of Canada has also provided detailed
emission projections by economic sector (and
subsector) as summarized in Table 1.1 below. This table
illustrates how the projected trends in GHG emissions
vary by economic sector.

Table 1.1 Change in GHG emissions by economic sector (Mt CO, eq)

T TIETIET
168 | 167 170 176 179

Transportation

Oil and Gas 162 | 164 | 163 | 200 | 241
Electricity 121 99 90 82 59
Buildings 84 79 84 95 110
Emissions-Intensive & Trade- 87 75 78 90 101
Exposed Industries

Agriculture 68 69 68 69 70
Waste and Others 49 48 49 50 55
Subtotal 737 | 701| 702 | 762 | 815
Expected LULUCF NA| NA| NA| —28 NE
Contribution

Total 737 | 7o1| 702 | 734| 815

Abbreviations: NA = Not applicable, NE = Not estimated.
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Vulnerability Assessment, Climate Change
Impacts and Adaptation Measures

Canada’s climate is changing and impacts have been
observed across the country. Adaptation is increasingly
acknowledged as an important part of a broader
response to climate change, and it is widely accepted that
adaptation can help Canadians manage risks and take
advantage of opportunities.

Between 1948 and 2012, the annual average surface

air temperature over Canada’s landmass warmed by
about 1.7°C, approximately twice the global average.
While warming trends are observed consistently across
the country, stronger trends are found in the north

and west, particularly during the winter and spring.
Northern Canada (north of 60° latitude) has warmed at
a rate approximately 2.5 times the global average since
the late 1940s.

Although more difficult to assess, given the strong
regional variability in precipitation trends and its
various states (rain, freezing rain, snow, etc.), Canada
has generally become wetter in recent years. Total
annual precipitation in Canada has increased over the
19482012 period. In most of southern Canada (south
of 60° latitude), there has been a decrease in snowfall
and an increase in rainfall, a trend consistent with
warmer temperatures.

Increases in temperature and changing precipitation
patterns have led to a wide range of impacts,
including reduced arctic ice cover, changes in timing
and amount of surface water availability, increased
evaporation contributing to lower levels in the Great
Lakes, increased depth and extent of permafrost thaw,
decreased quality and shorter seasons for northern
ice roads, increased loss of forests due to pests and
wildfires, more frequent droughts and flooding, and
increased risks from food-borne diseases.

The Government of Canada renewed and expanded
its focus on adaptation by investing $148.8 million in

10 adaptation programs and adopting the 2011 Federal
Adaptation Policy Framework to help bring climate
change issues into the mainstream of federal
decision making.

Adaptation has been incorporated into more strategies
and plans at the provincial and territorial levels, so that
most jurisdictions now have stand-alone plans that
highlight the importance of adaptation and can help
focus efforts. Since 2010, for example, Quebec, Ontario,
Manitoba, British Columbia and the three territories
(Yukon, Northwest Territories and Nunavut) have
released stand-alone adaptation strategies or action plans.
Other jurisdictions continue to build from previously
announced plans, are in the process of developing
adaptation strategies, or are integrating adaptation
considerations into broader climate change efforts.

Municipalities have taken action to prepare for a
changing climate, including the development of
adaptation strategies, incorporating considerations of
impacts and adaptation into official plans and planning
policies, and adopting measures to reduce climate-
related risks.

Progress at all levels has been encouraged by new
mechanisms developed to facilitate collaboration,
shared learning and priority setting on adaptation
research and action. These include the Adaptation
Platform and the Climate Change Adaptation
Community of Practice.

Canada is actively engaged in the international
community to strengthen and disseminate research
and science related to the impacts of climate change to
ensure that adaptation actions are informed by the best
available knowledge.

Building from existing efforts and past successes,
Canada will continue to play a leadership role through
measures such as strategic investments in adaptation
for priority areas. In addition, Canada’s adaptation
efforts will continue to take a risk management



approach, based on the principles of collaboration and
mainstreaming. To date, this approach has enabled
implementation of adaptation measures across
jurisdictions and economic sectors in Canada.

Finance

Over the last four fiscal years (2009-2010 to 2012-2013),
Canada has provided over $1.53 billion to support
climate change projects through a variety of channels
and programs. This amount includes $1.2 billion in
fast-start financing delivered over the last three fiscal
years (2010-201 to 2012-2013), as well as $339 million
for other international assistance projects with a direct
or a significant focus on climate change. Canada also
provided over $204 million to support the Global
Environment Facility over the last four years (fiscal
years 2009-2010 to 2012—2013), of which approximately
one quarter came from Canada’s fast-start financing.

Canada’s financial support has been provided to
contribute to efforts that address climate change in
developing countries, and will be delivered through a
wide range of multilateral, bilateral and partnership
channels. Over 60 developing countries are benefiting
directly from funding delivered through Canada’s
bilateral channels and Canadian facilities at multilateral
institutions. This number will continue to grow as
multilateral banks continue to start projects with

Middle East/
North Africa, 2%

available fast-start funds from Canada. A much

larger number of countries will also benefit from
contributions made by Canada to multilateral trust
funds such as the Global Environment Facility and the
Least Developed Countries Fund.

As shown in Figure 1.6, from 2009 to 2013, the largest
share of Canada’s climate finance went to sub-Saharan
Africa, followed by countries in Latin America and the
Caribbean. Approximately 10% of financing went to
global programs, for which it is not possible to estimate
a geographic distribution at this time.

Canada’s climate change finance is also targeting

a range of climate change projects and initiatives.
Canada made a $200 million contribution to the Clean
Technology Fund to support the demonstration,
deployment and transfer of low-carbon technologies

in developing countries. This and other clean energy
projects and initiatives make up 52% of Canada’s
climate finance. About one third of Canada’s finance
supported adaptation measures in vulnerable countries
such as Burkina Faso, Cameroon, Haiti and Ethiopia.
The remaining funding is divided among projects that
are related to forests and agriculture (9%) and cross-
cutting programming (7%). These estimates could
change slightly over time as multilateral institutions roll
out Canada’s fast-start financing contributions.

Central Asia /

Eastern Europe,

2%

Figure 1.6 Canadian Climate Finance by Region



Technology and Capacity Building

Canada is committed to supporting the development
and deployment of clean technologies to address

the effects of climate change globally. Canada
provides technology and capacity building support
to developing country partners through bilateral and
multilateral channels.

Canada has led the way in developing some important
tools to advance clean energy globally, including
RETScreen clean energy project analysis software and
the Carbon Budget Model of the Canadian Forest
Sector. The Government of Canada is committed to
sharing knowledge and resources, making tools like
RETScreen and the Carbon Budget Model available to
international partners and providing these partners
with training. Canada is also a global leader in the
research, development and demonstration of carbon
capture and storage technologies.

Canada works with international partners to advance
clean technologies through a number of fora, including
the United States-led Clean Energy Ministerial,

the International Partnership on Energy Efficiency
Cooperation, the Climate and Clean Air Coalition, the
International Energy Agency, and the Generation IV
International Forum. Bilateral cooperation with key
international partners is also central to Canada’s
efforts to advance clean technology. Canada works
with international partners to share knowledge and
undertake joint science and technology activities.

Research and Systematic Observation of
Climate Change

In Canada, climate system research and observation is

a joint effort implemented through core government
programs, academic institutions and collaborative
research networks. Collectively, these efforts improve
Canada’s understanding of the global climate system
and the influence of natural forces and human activities
on climate change and variability. This enables better
recognition of the potential impacts on ecosystems

and society. Climate system research and monitoring
in Canada provides the foundational scientific basis to
guide Canadian decisions on climate change mitigation
and adaptation.

Recognizing the broad and collaborative nature of
climate research and monitoring in Canada, new
integrated research networks involving government
and university research teams were established in 2013
under the Climate Change and Atmospheric Research
initiative. Seven network projects were awarded more
than $32 million over 5 years to understand Earth
system processes; advance weather, climate, and
environmental prediction; and understand recent
changes in the Arctic and cold region environments.

Canada continued its extensive climate monitoring
program, including land, air, oceans and fresh water,
and space-based Earth observations. Monitoring
capacity was enhanced in various areas—for example
atmospheric monitoring in the Arctic—through both
implementation of new sites and enhanced technology.
Through Canada’s involvement in international
organizations, agreements and commitments, climate
data is collected, quality-controlled and disseminated
according to international standards.

Canada is a significant contributor to the Global
Climate Observing System, the Global Ocean
Observing System, and the Global Terrestrial
Observing System. Canada is a member of the Group
on Earth Observations (now the Federal Committee
on Geomatics and Earth Observations), which seeks
to coordinate international efforts to build the Global
Earth Observation System of Systems. Canadian
monitoring priorities encompass all of the major
components of the climate system: land surface,
forests, cryosphere, atmosphere and oceans. The
Global Climate Observing System contributes to the
climate component to the Global Earth Observation
System of Systems. Canada is also a participant

in the international Sustaining Arctic Observing
Networks initiative.



Within Canada, research on the climate system

and climate change involves different scientific
disciplines from a range of government and academic
institutions. Canadian scientists and research
programs are often linked to larger international
efforts. Canadian researchers play leading roles in
many international climate research bodies under
the World Meteorological Organization and the
Arctic Council. Canadian science and scientists made
significant contributions to the Intergovernmental
Panel on Climate Change’s Fifth Assessment Report,
as well as other internationally coordinated climate
science assessments.

Education and Public Awareness

The Government of Canada recognizes that
addressing the challenge of climate change will
require the collective effort of all levels of government,
non-governmental organizations, businesses

and individual Canadians. In Canada, federal,
provincial and municipal governments, as well as
non-governmental organizations, have undertaken

a range of activities to broaden public awareness of
climate change. This includes supporting training and
education to build broad support for climate change
policies and encourage collective action on the part of
all Canadians.

Education in Canada is under provincial jurisdiction.
Climate change is taught across a range of subjects
and grades, but is traditionally part of senior science
and geography studies. In terms of post-secondary
education, most Canadian universities provide a range
of courses of study in climate science and research

at both the undergraduate and graduate levels. The
Government of Canada provides funding to support
post-secondary research networks on climate change,
including climate science and impacts. Canadian
government scientists also contribute to academia by
holding adjunct professorships at Canadian universities
and co-supervising students.

The Government of Canada communicates
information about climate change and government
programs, reports and initiatives using websites

and social media, including Twitter, Facebook and
Flickr. Canada also participates in conferences and
trade shows that highlight Government of Canada
climate change initiatives and promote national and
international events.

Federal government departments, provincial and
municipal governments, and nongovernmental
organizations act as climate change resource or
information centres for Canadians, governments and
businesses. For example, the Office of Energy Efficiency
at Natural Resources Canada partners with a variety of
stakeholders to promote energy efficiency in Canada.
The Office of Energy Efficiency also offers training for
Canadian consumers and businesses on the skills they
need to increase energy efficiency.

Many provincial and territorial climate change
strategies feature public education and awareness,
ranging from general information on climate change
to specific issues and adaptation activities. Activities
include promoting climate change through the
education system, conducting outreach to businesses
and industries, and providing tools to help Canadians
reduce their carbon footprint.

Canada is an active participant in a number of
collaborative international initiatives and provides
funding to support climate change mitigation, clean
energy technology transfer, sustainable forestry and
agriculture, and adaptation to climate change by the
world’s most vulnerable countries. Many of these
initiatives include an element of capacity building
through the dissemination of information and
knowledge tools.

Reference
1 Greenhouse gases (e.g., methane, nitrous oxide, hydrofluoro

carbons) expressed as carbon dioxide equivalent.



2. Canada’s National Circumstances

2.1 Introduction

This chapter outlines national circumstances within
Canada that give rise to observed trends in greenhouse
gas (GHG) emission levels and removals. For the
purposes of this report, Canada defines a national
circumstance as a relatively inflexible characteristic of a
nation, not easily shaped by government policy, which
significantly influences its GHG emissions. It can also
be a national characteristic, such as economic structure,
that could be altered by government policy but whose
alteration would need to be gradual and orderly to avoid
causing the country’s inhabitants undue economic
harm outweighing the benefits of the corresponding
GHG emissions reduction.

Overall, Canada’s unique geographic, demographic,
and economic circumstances influence its GHG
emissions profile. For instance, Canada has an
extreme, highly variable climate that contributes to
higher energy use for space heating and cooling in
both commercial and residential sectors compared to
other industrialized countries. Canada also has a large
landmass, coupled with a low population density that
contributes to longer travel times and higher demand
for freight transportation than in smaller and/or more
densely populated countries. Canada has a resource-
based economy and has seen sustained economic
growth and faster than average population growth
relative to other developed countries. Canada is also

a net exporter of energy and has an energy intensive
industrial sector.

While Canada represented only 1.6% of total global
GHG emissions in 2010, it is one of the highest per
capita emitters due to its size, its extreme climate,

and its energy intensive, resource based economy:!
Although Canada has the second highest GHG
emissions intensity per capita among the G8 countries,
since 1990 the level of emissions per unit of real gross
domestic product (GDP) has fallen 28% reflecting more

efficient industrial processes, a shift to a more service
based economy, and lower emitting energy generation
through fuel switching.

Information on historical emissions trends by sector
is presented in Chapter 3: Canada’s Greenhouse Gas
Inventory, while emissions projections by sector are
presented in Chapter 5: Projections and the Total
Effects of Policies and Measures.

2.2 Governance Structure

Canada is a geographically large federation composed
of a central federal government, 10 provincial
governments, and 3 territories. Distinct powers are
assigned to the federal government and provinces based
for the most part on the Canadian Constitution.

Protection of the environment is not specifically
addressed under the Constitution. It has become

an area of shared jurisdiction as governments have
taken action according to their respective authorities.
Constitutional jurisprudence continues to evolve in
this area.

Federal environmental laws are based on federal
constitutional powers such as international borders;
international relations; trade and commerce, navigation
and shipping, seacoasts and fisheries, criminal law, and
the power to legislate in the national interest.

Provincial environmental laws are based on

provincial constitutional powers, which include over
municipalities, local works and undertakings, property
and civil rights, provincially owned (public) lands and
natural resources. Territorial governments exercise
delegated powers under the authority of the Parliament
of Canada. The devolution of powers, or the transfer

of province-like responsibilities from the federal
government to territorial governments, is ongoing.



Every jurisdiction has an environmental ministry or
agency, but environmental responsibilities can be
widely shared within each government. Within the
federal government, for example, several departments
and agencies have mandates that have a significant
environmental component: Environment Canada,
Fisheries and Oceans Canada, Natural Resources
Canada, Agriculture and Agri-Food Canada, Transport
Canada, Health Canada, Parks Canada Agency, and the
Canadian Environmental Assessment Agency.

Natural resources, including energy, fall mainly under
provincial jurisdiction. Provincial governments own
the resources within their boundaries and have broad
responsibility for managing resource development
activities, except on some federal lands (e.g., National
Parks, north of the 6oth parallel, offshore) and some
Aboriginal lands (e.g., lands managed by an Aboriginal
government established through a land claim).
Provincial governments manage resource ownership,
royalties, land-use planning and allocations as well

as exploration, development, conservation and use of
natural resources within their boundaries.

The federal government has responsibility for
interprovincial and international trade, and the National
Energy Board regulates interprovincial/international
pipelines (including the largest pipelines in Canada), and
energy exports and imports. In terms of environmental
assessment, federal environmental assessments are
focused on those major projects with the greatest
potential for significant adverse environmental impacts
to matters of federal jurisdiction. With respect to climate
change, emissions of GHGs are legislated both at the
federal and provincial levels.

2.3 Addressing Climate Change in Canada

Canadian governments are addressing climate change
through both mitigation and adaptation efforts.

The Government of Canada is implementing a sector-
by-sector regulatory approach to reduce emissions.

The Government of Canada has already put in place
regulations addressing GHG emissions from coal-fired
electricity and transportation, two of the largest sources
of emissions in Canada, and is working to develop
regulations for other sectors.

Concurrently, provincial and territorial governments
have implemented strategies to address climate change.
For details on provincial and territorial measures to
address GHG emissions, please see Chapter 4: Polices
and Measures.

In order to limit regulatory duplication in the area of
environment, the Canadian Environmental Protection
Act, 1999, enables the federal government to enter
into equivalency agreements with provinces and
territories. An equivalency agreement allows the federal
government to suspend the application of a federal
regulation in a given province or territory, provided
that the jurisdiction has an equivalent enforceable
regulation in place. An equivalency agreement,
therefore, provides the flexibility of allowing a
province to regulate in a manner that best suits its
circumstances, while still delivering GHG reductions
that are at least equivalent to what would have been
realized under the federal regulation. For example, a
draft equivalency agreement has been developed with
the Province of Nova Scotia on regulations for limiting
carbon dioxide (CO,) from coal-fired power plants.

The Government of Canada recognizes that, as

a northern country, Canada will be impacted by
climate change. For that reason, the Government is
taking important steps to help Canadians adapt to

a changing climate by providing funding to support

an improved understanding of climate impacts and
promote adaptation by industry and communities.

For further information, please see Chapter 6:
Vulnerability Assessment, Climate Change Impacts and
Adaptation Measures.
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2.4 Population

In 2011, Canada’s population was 33.5 million.3 This

is a significant growth from 27.8 million in 1990.4

The Canadian population remains the smallest

among G8 countries but the fastest growing with an
annual population growth rate of just over 1%.> Net
international migration was responsible for two-thirds
of the population increase for the year ending June
2012. It is projected that there will be between 40.1 and
47.7 million people in Canada by 2036 and between
43.0 and 63.8 million by 2061.°

Canada’s low population density contributes to higher
energy demand (and GHG emissions) related to the
transportation of people and goods compared to
smaller, more densely populated countries.

2.5 Geographic Profile

Canada is a country of physical extremes and contrasts.
Its surface area is 9,984,670 square kilometers (km?);
with land accounting for 9,093,507 km® and fresh
water for 891,163 km’. The country extends 5,300 km
east to west, the distance between Paris and New York,
and 4,600 km north to south. It is the second largest
country in the world.

2.6 Climate Profile

Canada is a vast country with most of its land

area located in the northern half of the northern
hemisphere. Canada has a wide range of climatic
conditions: Canada’s Pacific coast is relatively mild
year-round, while the Prairie provinces (in the central
western portion of the country) have greater extremes
(cold winters and warm summers).

Average annual temperatures differ considerably from
region to region throughout the country. Toronto,




Ontario, located in the south of the country, has

an annual average temperature of about 9°C which
contrasts markedly with the —16°C annual average
temperature for Resolute, Nunavut in Canada’s Arctic.
Halifax, Nova Scotia, on Canada’s Atlantic coast,
averages about 7°C, while Vancouver, British Columbia,
on the Pacific coast, averages about 10°C.

Much of the country experiences four distinct seasons.
Winter average temperatures in Canada typically vary
from about —5 to —20°C in the south to about —30

to —35°C in the far north. Summer averages are also
variable; typically 17 to 22°C in the south and 2 to 7°C in
the most northern part of the country.

In most regions in Canada, summer and winter
temperatures dictate both heating and cooling needs,
which impact energy use. For example, Montreal,
Quebec, annually experiences on average 271 cooling
degree-days (when daily mean temperature is greater
than 18°C) and 4,363 heating degree-days (when mean
temperature is less than 18°C).7

Canada also has considerable regional variation in
precipitation. On Canada’s Pacific coast, some locations
average as much as 2,000 to 3,000 millimetres (mm) a
year, contrasted with the much drier Prairie provinces
where some locations see as little as 200 to 400 mm a
year. In the far north of Canada, precipitation totals
are generally less than 200 mm a year. For example,
Toronto has an average annual total precipitation of
about 830 mm, while Resolute, Halifax, and Vancouver
see averages of 161, 1,422 and 1,189 mm of annual total
precipitation respectively.

In addition to variable temperature and precipitation,
Canada also experiences extreme weather events
including droughts, floods, tornadoes, snow and ice
storms, and severe thunderstorms.

Canada’s climate is warming. The annual average
surface air temperature over the landmass has warmed
by about 1.7°C, over the period 1948-20128; this is

approximately twice the global average. Warming
trends are observed consistently across the country,
although stronger trends are found in the north

and west, particularly during the winter and spring.
Canada’s North has warmed at a rate approximately two
and a half times the global average since the late 194o0s.
An increase in warm days, warm nights and summer
days has been observed while fewer cold nights, cold
days and frost days were found across the country.®

Precipitation trends are more difficult to assess than
temperature trends, given its spatially discontinuous
nature and its various states (rain, freezing rain, snow,
etc.); however, Canada has generally become wetter

in recent years. Total annual precipitation in Canada
has increased over the period 1948-2012.° In most of
southern Canada, there has been a decrease in snowfall
and an increase in rainfall, consistent with warmer
temperatures. The trends in extreme precipitation have
high spatial variability and no consistent changes were
found in most of the extreme precipitation indices
across the country.

Because Canada’s geographic position in the north
increases its vulnerability to rising temperatures at rates
higher than the global average, regions in Canada have
been among the first in the world to observe impacts of
climate change."

2.7 Economic Profile

As of 2011, Canada was the world’s 1ith largest economy
with a GDP of $1.7 trillion Canadian dollars (CAD).> On
a per capita basis, Canada ranks 10th in the world.»

Between 1990 and 2011, Canadian real GDP grew

by 65%. At the same time, the population grew

by 20.5%. This economic and population growth
boosted domestic living standards and consumption
considerably. In recent years, the economy has
recovered steadily despite a slight contraction in 2009
with GDP growing at an average of 2.6% per year
between 2010 and 2012.



Canada’s economy is driven by the services sector,
comprising 70% of GDP in 2011."® Goods-producing
industries, led by manufacturing, mining and oil and
gas, and construction, comprise the remaining 30%.
Many of Canada’s goods are produced for export. In
2011, the value of total exports was $447 billion.

As a natural resource-rich economy, Canada is a net
exporter of agriculture, energy (electricity and oil and
gas) and many resource-based commodities such as
pulp and paper, mined metals and aluminum. Over
the past decade, Canada’s exports of energy, extracted
resources, and agricultural commodities as a share of
GDP have increased by almost 40%.7 However, because
of a significant increase in manufactured imports
coupled with the impact of the economic downturn,
Canada has been in an overall net import position
since 2009.

In the following sections details on Canada’s emissions
profile are presented by energy, transportation,
industry, waste, building stock/urban structure,
agriculture and forests.

2.8 Energy

Canada has an abundant and diversified portfolio of
energy resources. In terms of hydrocarbon resources,
Canada is a major global producer and exporter. Canada
is also a leader in clean electricity, with 77% of its power
generation coming from non-GHG emitting sources.®

Canada’s Position in the World

* 3rd in hydroelectricity production

+ 2nd in uranium production and exports3rd in oil
reserves, 5th in production and 6th in exports

+ sth in natural gas production and 4th in exports

Sources: International Energy Agency, World Nuclear Association

In 2012, the energy sector accounted for over g% of
Canada’s GDP in current prices (nominal GDP), and
directly employed over 300,000 people.” Canada is also
a major exporter of energy products. In 2012, Canada’s
exports of energy products amounted to $119 billion,

or 26.2% of total domestic merchandise exports,
compared to energy product imports of $54 billion, or
11.7% of Canada’s total imports.*

Table 2.1 Canada’s Energy Exports (2012)

%

exported
Total the United
(in billions) NEIEY

Crude Oil and Natural Gas Liquids $77.1 99%
Petroleum Products $22.8 86%
Natural Gas $8.7 100%
Electricity $1.9 100%
Coal and Coal Products $6.8 10%
Uranium $1.8 12%
Total Energy $119 90%
Energy, excluding uranium and coal $111 96.5%
Energy as % of Domestic Exports 26.2%

Source: Energy Markets Fact Book 2013-2014. Natural Resources
Canada. 2013. Ottawa.

In 2012, annual capital expenditures by the energy
sector totalled $96 billion or 24.6% of total public

and private investments in Canada.* This amount has
increased substantially over the past decade, especially
in the oil sands and electricity sectors. Investments

in Canada’s oil sands sector has increased from about
$1.2 billion annually before the turn of the millennium
to $25 billion in 2012.% In the electricity sector, capital
expenditures have almost quadrupled between 2000
and 2012, from just over $6 billion to over $22 billion.»

Canada’s provincial governments are the direct
managers of most of Canada’s natural resources and
have responsibilities for energy resource management
within their borders.

2.8.1 Energy Reserves, Production, and Trade
Three quarters of Canada’s primary energy production
in 2011 was in crude oil and natural gas.>* Western
Canada is a producer of crude oil and natural gas, which
it exports across Canada and to the U.S. Eastern Canada
imports oil and gas and has some refining stations.
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Figure 2.2 Canada’s primary energy production, 2011
Source: Energy Markets Fact Book 2013-2014. Natural Resources

Canada. 2013. Ottawa.

2.8.11  Crude Ol

Canada has 1% of the world’s established reserves

of crude oil, or 172 billion barrels.> The oil sands
constitute 98% of these reserves.?® Crude oil
production in Canada has grown steadily over the
past two decades, up from 1.7 million barrels per day
(bbl p/d) in 1990* to 3.3 million bbl p/d in 2012.2%
More than half of Canada’s current production comes
from the oil sands.?

In 2012, Canada exported 72% of its annual crude oil
production, with 99% of exports going to the U.S.>°
In 2012, Canadian crude oil represents about 28% of
all U.S. crude oil imports, making Canada its leading
foreign supplier of crude oil >

2.8.1.2  Natural Gas

Canada is the 5th largest producer and 4th largest
exporter of natural gas in the world.>* Canada is part
of a fully-integrated North American market where
natural gas moves from supply basins to demand
centers via an extensive pipeline network. As of 2012,
Canada has 66.4 trillion cubic feet of proven natural
gas reserves.>

In 2012, Canadian natural gas production averaged

13.6 billion cubic feet per day (Bcf/d).>* Unconventional
gas production, including shale and tight gas, now
accounts for over 60% of Canadian production.’» More
than 60% of Canadian production in 2012 was exported
to the U.S.3° meeting 12% of U.S. natural gas demand.>”
In 2012, Canada imported close to 3 Bef/d3® of natural
gas, mainly from the U.S. Canada’s current production
of natural gas is below its mid—-2000s peak of

16.6 Bcf/d® reflecting very low natural gas prices,

and a reduced U.S. dependence on Canadian natural
gas exports.

2.81.3 Coal

Canada ranks uth in the world in proven coal reserves
with about 6,600 million tonnes (Mt),* and Canada’s
2012 coal production was at 67 Mt in 2012.# About half
of the 2012 production was exported.* The majority of
exports were destined for Asian markets, with China,
Japan, and South Korea receiving 74% of total exports.®
Canada is both an importer and an exporter of coal;
however, Canada’s imports of coal have declined by
more than 50% since peaking in 2003.# In 2012, Canada
imported about 10 Mt of coal, of which 83% came

from the U.S.4



2.8.1.4 Electricity

Between 1990 and 2010, Canada’s electricity production
increased by 24%.4° In 2011, Canada produced

618 terawatt-hours of electricity, generated from a

mix of sources. The majority of Canada’s electricity is
produced from non-GHG emitting sources, principally
hydro (60%) and nuclear (14.3%).4® Since 1990, renewable
power production from sources other than hydro

(i.e., wind, tidal, solar and biomass) has been increasing
and now makes up over 3% of total production.* The
share of electricity supply generated from coal decreased
from almost 17% in 1990% to 11.4% in 2011.5'

In 2012, Canada exported 58 terawatt-hourss of
electricity to the U.S. which represents about 9% of the
electricity generated in Canada in 20125 and about 2%
of total U.S. demand.5* In 2012, Canada imported about
11 terawatt-hours of electricity from the U.S.5

2.8.2 Energy Consumption

Canada’s economy is becoming increasingly less energy
intensive.’® From 1990 to 2011, Canada’s energy use per
dollar of GDP (in constant 2002 dollars) declined 24%.5
In that time period, Canada’s GDP increased by 65%
(about 2.4% per year) while energy use increased by
only 27%.5®

Over the 1990 to 201 period, energy use on a per

capita basis increase by only 2%. Canada’s per capita
consumption of oil products, natural gas, and electricity
is higher than in most other industrialized countries,*
reflecting the energy use of industries such as mining,
pulp and paper and petroleum refining. Other key
factors include long distances between communities,
and a relatively cold climate.

It is worth noting, however, that the share of renewable
energy of Canada’s total primary energy supply is 17.1%
(2010), compared to an Organisation for Economic
Cooperation and Development (OECD) and world
average of 7.8% and 13% respectively.®

2.9 Transportation

Transportation is critical to the Canadian and global
economy. As a trading nation, Canada relies on a
transportation sector that is globally competitive. In

2011, the transportation industry contributed 4.2% to
Canada’s GDP.®

Despite improvements in emissions intensity,
transportation remains the largest source of GHG
emissions in Canada (see Chapter 3: Canada’s GHG
Inventory). Since 1990, Canada has seen a 33% growth
in transportation emissions which is mainly an increase
in cross-border trade, on-road freight transportation
activity and a shift in personal vehicle ownership from
cars to light trucks.®> As a result, addressing emissions
in this sector is a critical part of Canada’s sector-by-
sector approach for reducing its GHG emissions.

2.9.1 Road Transportation

Road transportation is the largest source of passenger
and freight transportation emissions, and is also

the most important in terms of the value of goods
traded between Canada and the U.S. Canada has
more than 1 million km of 2-lane equivalent roads,
roughly 38,000 km of which make up the National
Highway System.® Canada’s road network is shared
by different users, including approximately 20 million
light passenger vehicles, 750,000 medium and heavy
trucks, 15,000 public transit buses, motorcoaches and
motorcycles.® Between 1990 and 2011, the total number
of vehicles in Canada has increased by 50%.%

On-road freight accounts for 31% of the transportation
sector’s share of GDP.% In 2011, over 45% of Canadian
exports to the U.S. were transported by trucks,
representing $149 billion, while 73.5% of imports from
the U.S. ($162 billion) were similarly transported.®”
Between 1990 and 2011, emissions from on-road
heavy-duty vehicles increased by 78%.% The growth

in the domestic and cross-border freight industry is
the primary driver behind increased emissions. For



example, during this period, the total number of heavy-
duty vehicles on Canadian roads increased by 137%.%

2.9.2 Aviation

With 35,000 civil aircrafts, Canada has the second
largest civil aviation aircraft fleet in the world.” Its
commercial sector ranges from international scheduled
services to small, single aircraft charter companies and
business aircraft operators. In 2011, air transportation
carried over 78 million passengers and 739,000 tonnes
of freight.” Overall, air transportation represented 12%
of the transportation sector’s share of GDP in 2011.72

2.9.3 Rail

The North American rail industry is highly integrated.
The primary freight firms in Canada serve as an
important supply chain link for Canada’s key trade
corridors and gateways. The rail transportation industry
generates approximately $10 billion per year, about 1%
of the transportation sector’s contribution to Canada’s
GDP, 95% of which comes from rail freight operations,
with the remaining 5% coming from passenger

rail services.”

Table 2.2 Emissions over the 1990-2011 period were as follows:

2.9.4 Marine

Canada’s marine industry is comprised of domestic
marine service operators who provide both domestic
and international shipping services, as well as
international shipping lines calling at major Canadian
ports. Canadian ports and harbors serve as vital

links and gateways that facilitate domestic and
international economic activities. Canada is home to
more than 540 ports and more than 940 small craft and
fishing harbours.

In 2011, marine transportation services handled
over $205 billion of Canada’s international trade,
and generated 2% of the transportation sector’s
share of GDP.™

2.10 Industry Profile

Canada’s industrial sector is very diverse with facilities
engaged in mining, manufacturing, construction and
forestry. Taken together, these sectors contributed over
20% of Canada’s GDP in 2011,7 with the total value of
exports for the sector representing $327 billion.”

1990 2000 2005 2007 2008 2009 2010 2011
Mt CO, Equivalent
Emissions-Intensive and Trade-Exposed Industries 93 85 86 89 87 73 75 79
Mining 5 6 5 7 8 7 7 8
Smelting and refining (non-ferrous metals) 17 14 12 12 12 10 10 1
Pulp and paper 15 13 9 8 7 7 6 6
Iron and steel 16 18 20 21 19 15 16 17
Cement 9 1 13 12 12 10 10 10
Lime and gypsum 3 3 3 4 3 2 3 3
Chemicals and fertilizers 28 20 24 25 26 22 23 24
Coal Production 4 2 2 3 3 3 4 4
Light manufacturing, construction & forest resources 28 29 25 24 24 21 22 23

Source: National Inventory Report 1990-2011: GHG Sources and Sinks in Canada.

United Nations Framework Convention on Climate Change. 2013.




2.1 Waste

In 2010, Canadians generated 33 million tonnes of
municipal solid waste.”” Of this total, 25% was diverted
through material recovery facilities or centralized
organics processing operations (i.e., recycling and
composting), and 75% was sent for disposal in
landfills or incineration facilities.”® About 40% of
the waste generated originated from residential
sources and 60% from non-residential sources
(e.g., commercial and light industrial, and
construction and demolition sectors).?

During the period of 2000 to 2010, the quantity of
municipal solid waste diverted through recycling and
composting increased by 33%.% This increase can

be attributed in part to the federal, provincial, and
territorial governments working collaboratively to
implement extended producer responsibility programs
across Canada, a policy approach in which a producer’s
responsibility, physical and/or financial, for a product
is extended to the post-consumer stage of a product’s
life cycle. To date, over 30 regulated and voluntary
programs exist for a wide range of materials including
beverage containers, automotive products, packaging,
printed materials, and electronics.*

Despite this significant increase in waste being diverted
from landfills, the overall quantity of municipal solid
waste sent for disposal increased by 7% during the 2000
to 2010 period.® Between 1997 and 2009, the number
of landfill gas capture systems has more than doubled,
increasing from 31 to 68 facilities, resulting in 30%
more landfill gas capture.®

2.12 Building Stock/Urban Structure

2.12.1 Residential

Between 1990 and 2011, the number of households in
Canada increased by 37% (3.6 million).® In addition

to the rise in the number of households, the average
living space and the penetration rate of appliances have
also increased. Despite these trends, residential energy
use increased by just 13.5%°% over the same period as
homeowners switched to cleaner energy sources (such
as natural gas) and energy efficient technologies.®

The main sources of residential energy use included
natural gas, electricity, wood, heating oil, and propane.
Due to Canada’s relatively cold climate, space heating
and water heating are the main residential energy uses
(Figure 2.3).

Space Coolin
Lighting P .
4%

Figure 2.3 Distribution of residential energy use by end-use, 2011
Source: Natural Resources Canada. 2014. Energy Use Data Handbook,

1990-2011, Ottawa.



The amount of energy used by the residential sector

to heat each square metre of living space decreased
significantly between 1990 and 2011, mainly driven by
energy efficiency gains. More Canadians shifted from
oil to less emissions intensive natural gas as a source of
home heating fuel.

The number of major appliances operated in Canada
between 1990 and 2011 increased by about 47%.57
However, the total amount of energy that households
used to power major appliances decreased by 25.1% due
to energy efficiency improvements.® Some of these
improvements can be attributed to federal, provincial,
and territorial government efforts to work with industry
and public stakeholders to implement energy guide
rating systems that help increase consumer awareness
of major appliances’ energy use and associated
operating costs.

One of the most energy intense appliances in the
household is air conditioners. The percentage of
occupied floor space cooled by air conditioners has
increased from 23% in 1990 to 48% in 2011.%

2.12.2  Commercial/Institutional

In 2011, this sector was responsible for 12% of the total
energy use in Canada.®® In the commercial/institutional
sector, energy is used for space heating, cooling,
lighting and water heating, as well as for operating
auxiliary equipment (such as computers and servers)
and motors. Space heating accounts for the largest
share of energy use, with about 46%, followed by
auxiliary equipment at 19%.%" Energy usage by auxiliary
equipment has risen steadily due to increasing use of
new electronic technologies.

Energy efficiency efforts have reduced overall building
sector energy intensity by 1% between 1990 and

2011.9* Over the same period, the total floor space has
increased by 43% while total energy consumption rose
by 27%.% Energy consumption growth can be explained
by economic growth, an increase in computerization of
the work environment and an increase in the number of
devices per employee.

There is a growing trend towards improving energy
performance in the Canadian building stock.
Between 2005 and 2009, approximately 48% of the
building stocks undertook at least one energy-related
renovation.* Furthermore, about 68% reported the
presense of other energy efficiency measures, such

as energy management plans or the addition of
control technologies.? The estimated participation
rate in “green”/energy rating programs, such as LEED
(Leadership in Energy and Environmental Design)
and BOMA BESt (Building Environmental Standards),
is growing. By 2012, about 12% of the commercial

and institutional building stocks were registered in
these programs.*®

213 Agriculture

Canada’s primary agriculture sector accounts for
slightly less than 2% of GDP, but it is at the heart of an
agriculture and agri-food system which provides one

in eight jobs, represents 8% of total GDP and places
Canada as a major exporter of agriculture and agri-food
products internationally.s”

Only 5% of Canada’s land mass is suitable for
agricultural production. In 2011, total farm area was

65 million hectares (160 million acres). Land for crop
production has been increasing over time and now
represents 55% of total farmland, followed by pastures
which account for slightly more than one-third.®*

Crop production and beef farming have long been the
backbone of Canada’s agriculture industry. In 2011,
one in three farms were engaged in grain and oilseed
cropping and one in five were raising beef cattle.

In recent decades, Canadian farmers have increasingly
substituted conventional tillage with no-till or
conservation tillage seeding techniques. No-till
practices are used on 56% of total land prepared for
seeding while conservation tillage is used on 25%.%°



2.14 Forest

Canada has 397.3 million hectares of forest, other
wooded land, and other land with tree cover.* Forest
land accounts for nearly 348 million hectares, 66% of
which is considered “managed forest”, where human
activities affect forest carbon.”* In 2011, the forest
sector contributed $23.7 billion to national GDP,
approximately 1.9% of Canada’s total, and directly
employed approximately 234,000 Canadians.™>

Most of Canada’s forest land, 93%, is publicly owned:
77% is under provincial or territorial jurisdiction, 16%
is under federal jurisdiction, and the remaining 7%

is privately owned."s By law, all forests harvested on
public land must be successfully regenerated."* As of
December 2012, Canada had 147.9 million hectares

of forests certified as being sustainably managed
under one or more of three globally recognized
certification systems.">

Canada’s vast forest ecosystems are exposed to
significant natural disturbances such as fire, insects,
disease and weather-related events that affect forest
health and structure. A small portion of Canada’s
forests is also disturbed by harvesting and other
human activities each year, but the area of harvest
(approximately 640,000 hectares in 201m1) is relatively
small compared to the area of natural disturbances
caused by fire and insects.”*®

For the past century, Canada’s vast managed forest has
been a significant carbon sink.*? Since 2002, however,
the forest has become a net source of carbon, in large
part due to increased forest fires and an unprecedented
insect infestation in western Canada. In spite of fire
suppression efforts, the annual total area burned

by wildfire in the managed forest has increased in
recent years, with the area burned totalling 2.3 million
hectares in 2010 and 2011."°® Even with an integrated
pest management approach, mountain pine beetle
killed approximately 675 million cubic metres of pine
in British Columbia between 1998 and 2009, an amount

equal to 50% of the province’s commercial pine.® It is
expected that climate change (changes in temperature,
precipitation and season length) will further exacerbate
the impacts and increase frequency of natural
disturbances.™ Insect damage can increase the risk

of wildfire and drought can stress trees, making them
more susceptible to attack by insects and disease.™
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3 Canada’s Greenhouse Gas Inventory

Canada ratified the United Nations Framework
Convention on Climate Change (UNFCCC) in
December 1992, and the Convention came into force
in March 1994. The ultimate objective of the UNFCCC
is to stabilize atmospheric greenhouse gas (GHG)
concentrations at a level that would prevent dangerous
interference with the climate system. In its actions to
achieve its objective and to implement its provisions,
the UNFCCC lays out a number of guiding principles
and commitments. Specifically, Articles 4 and 12

of the Convention commit all Parties to develop,
periodically update, publish, and make available

to the Conference of the Parties (COP), national
inventories of anthropogenic emissions by sources and
removals by sinks of all GHGs not controlled by the
Montreal Protocol.

Canada’s National Inventory is prepared and submitted
annually to the UNFCCC by April 15th, in accordance
with the “Guidelines for the preparation of national
communications by Parties included in Annex I to the
Convention, Part I: UNFCCC reporting guidelines on
national inventories” which include the revisions to

the Land Use, Land-use Change and Forestry Sector
(LULUCF) adopted by the COP at its uth session in
December 2005. The annual inventory submission
consists of the National Inventory Report (NIR) and the
Common Reporting Format (CRF) Tables.

The GHG emission and removal estimates contained
within Canada’s GHG Inventory are developed

using methodologies consistent with the guidelines
prescribed by the Intergovernmental Panel on Climate
Change (IPCC). The Inventory estimates include carbon
dioxide (CO,), methane (CH4), nitrous oxide (N,0),
sulphur hexafluoride (SF,), perfluorocarbons (PFCs)
and hydrofluorocarbons (HFCs), in the following six
[PCC sectors: Energy, Industrial Processes, Solvent and
Other Product Use, Agriculture, Waste, and LULUCF.

This chapter summarizes the latest information on
trends in Canada’s net anthropogenic emissions from
1990 to 201 as reported in Canada’s 2013 NIR and
provides a description of the factors underlying the
emissions trends. The most recent report is entitled
National Inventory Report: Greenhouse Gas Sources and
Sinks in Canada 1990-2011; its Executive Summary is
available online at: http://www.ec.gc.ca/ges-ghg

31 Canada’s 2011 Greenhouse

Gas Emissions
In 2011, the most recent annual dataset in this report,
Canada emitted 702 megatonnes carbon dioxide
equivalent (Mt CO, eq) of GHGs to the atmosphere,
excluding LULUCF estimates. The Energy Sector
(consisting of stationary combustion, transport and
fugitive emission sources) produced the majority of
Canada’s GHG total emissions in 2011, at 81% or 572 Mt
(Figure 3.1). The remaining 19% of total emissions was
largely generated by sources within the Agriculture
Sector (8% of total emissions) and Industrial
Processes Sector (8%), with minor contributions from
the Waste Sector (3%) and Solvent and Other Product
Use Sector.

On an individual GHG basis in 2011, CO2 contributed
79% of Canada’s total emissions (Figure 3.2). The
majority of these emissions result from the combustion
of fossil fuels. Methane (CH4) accounted for 13% of
Canada’s total emissions, largely from fugitive emissions
from oil and natural gas systems, as well as Agriculture
and Waste Sectors. Nitrous oxide (N,O) emissions
from activities such as agriculture soil management
and transport accounted for 7% of the emissions, while
PECs, SF,, and HFCs constituted the remainder of the
emissions (slightly more than 1%).
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Figure 3.1 Canada’s Emissions Breakdown by IPCC Sector (2011)
(all sectors are consistent with the definitions provided in the
IPCC 1996 Guidelines for National GHG Inventories)
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Figure 3.2 Canada’s Emissions Breakdown by Greenhouse Gas (2011)

3.2 Trends in Greenhouse Gas Emissions
and Removals, 1990-2011
Canada’s emissions in 2011 were 111 Mt (19 %) above
the 1990 total of 591 Mt (Figure 3.3). Steady increases
in annual emissions characterized the first 15 years
of this period, followed by fluctuating emission
levels between 2005 and 2008, a steep drop in 2009
and more stable values thereafter. Between 2005 and
2011 emissions decreased by 36 Mt (4.8%), primarily
due to decreases from electricity generation and
manufacturing industries.

Though GHG emissions have risen by 19% since 1990,
Canada’s economy grew much more rapidly, with Gross
Domestic Product (GDP) rising by 65%. As a result,
the emission intensity for the whole economy (GHG
per GDP) has improved considerably, dropping by 28%

(Figure 3.4).

There have been some variations over time, however
early in the period, emissions rose nearly in step with
economic growth, with their paths beginning to diverge
in 1995 (Figure 3.4). Since 2000, GHG emissions have
started to decouple from economic growth, a shift

that can be attributed to increases in efficiency, the
modernization of industrial processes, and structural
changes in the economy. These long-term trends

have had an increased impact on emissions since the
late 1990s.

Canada represented only about 2% of total global

GHG emissions in 2005, although it is one of the
highest per capita emitters, largely as a result of its size,
climate (i.e., climate-driven energy demands), and
resource-based economy. In 1990, Canadians released
21.3 tonnes (t) of GHGs per capita. In 2005, this had
risen to 22.9 t of GHGs per capita; however, by 2011 it
had dropped to 20.4 t of GHGs per capita (Figure 3.5).
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3.3 Greenhouse Gas Trends by IPCC Sector,
1990-2011

Over the period of 1990 to 2011, total emissions in

the Energy Sector grew by 103 Mt CO, eq (22%),

by 7 Mt CO, eq (15%) in the Agriculture Sector,

800

by 3 Mt CO, eq (16%) in the Waste Sector and by

0.1 Mt CO, eq (39%) in the Solvent and Other Product
Use (Figure 3.6 and Table 3.1). During the same time
period, emissions decreased by 1.7 Mt CO, eq (3%) in
the Industrial Process Sector.
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Table 3.1 Canada’s GHG Emissions by IPCC Sector (1990-2011)

—
Greenhouse Gas Categories 1990 2000 2005 2007 2008 2009 2010 2011
Mt CO > equivalent

TOTAL' 591 718 737 749 731 689 701 702

ENERGY 469 589 597 610 592 560 570 572

a. Stationary Combustion Sources 281 346 341 352 336 315 316 313

Electricity and Heat Generation 94 129 123 122 115 100 101 93

Fossil Fuel Production and Refining 51 67 71 72 67 67 65 62

Petroleum Refining and Upgrading 17.0 16.0 20.0 21.0 19.0 19.0 18.0 16.0

Fossil Fuel Production 34.0 51.0 51.0 51.0 47.0 48.0 47.0 45.0

Mining & Oil and Gas Extraction 6.6 12.1 18.9 28.9 30.0 31.7 35.0 36.4

Manufacturing Industries 55.8 55.6 48.6 47.6 45.1 40.3 41.1 42.7

Iron and Steel 5.0 6.1 5.6 6.0 5.8 4.3 4.4 4.4

Non-ferrous Metals 3.3 3.2 36 3.8 3.8 2.8 3.0 3.1

Chemical 8.2 9.4 8.3 8.7 8.8 8.8 9.9 10.2

Pulp and Paper 14.5 123 8.8 7.9 6.4 6.5 6.1 6.2

Cement 3.9 4.3 5.4 5.0 4.9 45 4.0 4.1

Other Manufacturing 21.0 20.3 17.1 16.3 15.5 13.4 13.7 147

Construction 1.9 1.1 1.4 1.4 1.4 1.2 1.5 1.3

Commercial & Institutional 25.7 33.3 31.9 30.2 29.6 294 28.0 29.9

Residential 43 45 44 47 46 44 a1 a4

Agriculture & Forestry 2.4 2.5 2.1 2.6 2.6 25 2.9 3.6

b. Transport 146 180 193 195 194 186 196 199

Civil Aviation (Domestic Aviation) 7.1 7.4 7.6 7.7 7.3 6.4 6.4 6.0

Road Transportation 97 118 130 133 132 132 134 135

Light-duty Gasoline Vehicles 455 421 402 40.0 395 39.7 40.0 395

Light-duty Gasoline Trucks 20.3 36.4 427 427 423 425 42.9 427

Heawy-duty Gasoline Vehicles 7.4 5.5 6.5 6.8 6.8 6.9 7.0 7.1

Motorcycles 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3

Light-duty Diesel Vehicles 05 05 0.6 06 07 0.7 0.8 08

Light-duty Diesel Trucks 0.7 1.7 1.9 2.0 2.0 2.0 2.1 22

Heawy-duty Diesel Vehicles 20.0 30.9 37.6 39.5 39.2 39.0 40.2 41.8

Propane & Natural Gas Vehicles 22 1.1 0.7 0.8 0.9 0.8 0.8 0.8

Railways 7.0 7.0 7.0 7.0 8.0 5.0 7.0 7.0

Navigation (Domestic Marine) 5.0 5.1 6.7 6.8 6.5 6.7 7.0 6.0

Other Transportation 30 43 a1 a1 a1 36 a2 a5

Off-road Gasoline 8 9 8 8 7 7 8 )

Off-road Diesel 16 23 23 24 26 23 28 30

Pipelines 7 11 10 8 7 6 6 6

c. Fugitive Sources 42 63 63 63 62 59 59 60

Coal Mining 2.0 1.0 1.0 1.0 0.9 0.9 1.0 1.0

Oil and Natural Gas 40.2 62.1 62.4 62.0 61.0 57.9 57.6 58.7

Oil 4 5 6 6 6 6 6 6

Natural Gas 11 18 19 20 20 19 19 19

Venting 20 34 32 31 31 29 28 29

Flaring 4 5 6 5 5 4 4 5

INDUSTRIAL PROCESSES 56.0 52.1 60.5 59.8 58.5 50.8 53.3 54.3

a. Mineral Products 8.4 9.8 9.9 9.8 9.0 7.0 7.6 7.7

Cement Production 5.4 6.7 7.2 7.3 6.6 5.1 5.7 5.7

Lime Production 1.8 1.9 17 16 15 12 1.4 1.4

Mineral Product Use 12 12 1.0 0.9 0.9 0.7 05 0.6

b. Chemical Industry 16.0 8.0 9.3 7.9 9.4 7.1 6.5 7.0

Ammonia Production 45 5.7 5.3 52 5.6 5.2 5.3 5.7

Nitric Acid Production 1.0 12 13 1.1 13 12 1.1 1.2

Adipic Acid Production 11.0 0.9 26 15 24 0.7 0.0 0.0

Petrochemical Production 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

c. Metal Production 22.6 22,5 19.7 18.9 18.5 15.4 15.8 16.6

Iron and Steel Production 102 115 102 11.1 10.7 8.0 9.0 2.9

Aluminum Production 9.3 8.2 8.2 7.3 7.4 7.2 6.6 6.6

SFe Used in Magnesium Smelters and Casters 3.1 28 13 05 05 02 0.2 0.2

d. i and C i of Halocarbons and SFg 1.0 3.2 5.5 5.7 5.8 6.5 7.3 7.7

e. Other & Undifferentiated Production 7.6 8.6 16.0 17.0 16.0 15.0 16.0 15.0

SOLVENT & OTHER PRODUCT USE 0.18 0.45 0.38 0.33 0.34 0.26 0.24 0.25

AGRICULTURE a7 56 58 58 59 56 56 54

a. Enteric Fermentation 16 20 22 21 20 19 19 18

b. Manure Management 5.7 7.0 7.5 7.2 6.9 6.7 6.5 6.4

c.  Agriculture Soils 25 29 29 30 31 30 30 30

Direct Sources 14.00 15.00 15.00 16.00 17.00 16.00 16.00 16.00

Pasture, Range and Paddock Manure 2.20 3.10 3.40 3.30 3.20 3.00 2.90 2.70

Indirect Sources 9.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00

d. _ Field Burning of Agricultural Residues 0.21 0.12 0.04 0.04 0.05 0.04 0.03 0.03

WASTE 19 20 21 21 21 21 22 22

a. Solid Waste Disposal on Land 17 18 20 20 20 20 20 20

b. Wastewater Handling 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0

c. __Waste Incineration 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7

LAND USE, LAND-USE CHANGE AND FORESTRY 62 52 63 52 11 10 100 87

a. ForestLand -88 -64 54 45 -18 -15 929 83

b. Cropland 12 o -4 -6 -7 -7 -8 -8

c. Grassland - - - - - - - -

d. Wetlands 5 3 3 3 3 3 3 3

e. Settlements 9 8 9 10 10 9 9 9
1. National totals exclude all GHGs from the Land Use, Land-use Change and Forestry Sector.



Almost all of the emission changes over the long

term are attributable to six major areas: the fossil fuel
(coal, oil and gas) industries', transport?, electricity
generation, manufacturing3, energy consumption in
commercial/institutional buildings and agriculture.
The relative contribution of each of these has varied
somewhat, depending on the time period. The fossil
fuel industries and transport are the major drivers of
the long-term trend of emissions growth. Between 1990
and 2011, these two sectors were each responsible for
about one-half of the total 111 Mt growth in emissions.
Major increases in oil and gas production (much of it
for export), as well as a large increase in the number

of motor vehicles, especially light-duty gasoline trucks
(vans, sport-utility vehicles and pick-up trucks) and
heavy-duty diesel vehicles (commercial transport
trucks), have contributed to the significant rise in

GHG emissions. In contrast, the observed emission
decline in the short-term (2005-2011) has been driven
by electricity generation and manufacturing. Emissions
from both the commercial/institutional buildings and
agriculture sectors have increased over the long-term
(1990-2011) by 4.2 Mt and 7.2 Mt, respectively; however,

250

recent trends show a decline in emissions over
the short-term (2005-2011) by 2.0 Mt and
4.2 Mt, respectively.

Greenhouse gases in the LULUCF sector are not
included in the inventory totals. In 2011, total emissions
for the LULUCF sector are estimated at about 87 Mt.

The detailed Common Reporting Format (CRF) Tables
containing Canada’s GHG emissions and removals
estimates between 1990 and 201 are presented

in Canada’s 1st Biennial Report in Annex 1 of this
document; a summary of Canada’s GHG emissions
and removals by IPCC Sector between 1990 and 2011 is
presented in Table 3.1.

3.3.1  Energy—2011 GHG Emissions, 572 Mt
Overall, this Sector accounted for 81% of total Canadian
GHG emissions in 2011. Figure 3.7 shows emissions
from key components of the Energy Sector in Canada:
Energy Industries*, Manufacturing Industries and
Construction, Transport, Other,5 and Fugitive.
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Energy Industries—2011 GHG Emissions,
155 Mt
The Energy Industries (which includes Electricity and

3.3.1.1

Heat Generation, Petroleum Refining and Upgrading,
and Fossil Fuel Production) account for the second
largest portion of Canada’s fuel combustion emissions
after transportation (22% of Canada’s total). In 2011,
combustion emissions from this category totaled

155 Mt, an increase of 7% from the 1990 level of 145 Mt.

Public Electricity and Heat Generation—2o011 GHG
Emissions, 93 Mt

Public Electricity and Heat Generation, the main
constituent of the Energy Industries, accounted

for 13.3% (93 Mt) of Canada’s 2011 GHG emissions
(Table 3.1). Overall emissions from this category
decreased 0.3% (<1 Mt) since 1990. The estimated GHG
emissions from this sector do not include emissions
from industrial generation; rather, these emissions have
been allocated to the specific industrial sectors.

During the period from 1990 to 2011, electricity
generation rose significantly. However, the amount of
coal-based electricity within the generation mix grew
rapidly at first and then fell (most significantly after
2004), resulting in virtually zero emissions growth.

Petroleum Refining and Upgrading—2o011 GHG
Emissions, 16 Mt

The Petroleum Refining and Upgrading category mainly
includes emissions from the combustion of fossil fuels
during the production of refined petroleum products.
In 2011, GHG emissions from this category totaled
approximately 16 Mt.

Fossil Fuel Production—2011 GHG Emissions, 45 Mt
The Fossil Fuel Production category encompasses
emissions from stationary fuel combustion associated
with the upstream oil and gas industry. In 2011, GHG
emissions totaled about 45 Mt from this subsector.
Between 1990 and 2011, emissions from these two
categories increased by about 1 Mt, or 32%. This growth

is due to increases in natural gas and oil production,
particularly crude bitumen and heavy crude oil.

Manufacturing Industries and
Construction—2011 GHG

Emissions, 44 Mt

Emissions from the Manufacturing Industries and

3.3.1.2

Construction group, not including Mining and Oil
and Gas Extraction, were responsible for 6.2% of
Canada’s total GHG emissions in 2011, down 24% from
1990. The largest decrease was —57% in the Pulp,
Paper and Print category, which can be attributed to
decreased demand, fuel switching, and changes in
manufacturing operations.

3.3..3  Transport—2011 GHG Emissions, 199 Mt
Transport is a large and diverse subsector; with 199 Mt,
this sector accounted for 28% of Canada’s GHG
emissions in 2011. This subsector includes emissions
from fuel combustion for the transport of passengers
and freight in five distinct subcategories: Road
Transportation, Civil Aviation (Domestic Aviation),
Navigation (Domestic Marine), Railways, and Other
Transportation (Off-Road and Pipelines).

From 1990 to 2011, GHG emissions from Transport—
driven primarily by energy used for personal
transportation—rose 36% (53 Mt), accounting for
almost one half of Canada’s emission growth from
1990 to 2011.

As shown in Table 3.1, the growth in Road Transport
emissions is due not only to the 50% increase in the
total vehicle fleet since 1990 (12% since 2005), but also
to a shift in light-duty vehicle purchases from cars

to trucks, which, on average, emit 44% more GHGs
per kilometer. Between 1990 and 2011, the increase of
22 Mt in emissions from light-duty gasoline trucks and
heavy-duty diesel vehicles reflects the trend towards
the increasing use of SUVs, minivans and pickups for
personal transportation and heavy-duty trucks for
freight transport.



3.3.1.4 Other Energy Sectors—2011 GHG
Emissions, 77 Mt
Other Energy Sectors comprise fuel combustion
emissions from Commercial and Institutional
buildings, Residential buildings, and Agriculture and
Forestry. Overall, this subsector exhibited increases
in GHG emissions of 9% from 1990 to 2011, while
individual subcategories within it demonstrated a
variety of changes.

GHG emissions in Commercial and Institutional
buildings and facilities and Residential buildings arise

primarily from the combustion of fuel to heat buildings.

Fuel combustion in these two categories accounted

for 10% of all GHG emissions in 2011. Emission

patterns are influenced by factors such as weather,
changes in energy efficiency, new home construction
volumes, and increases in commercial floor space.
These factors impact space heating requirements and
therefore demand for natural gas, home heating oil and
biomass fuels.

Trends in emissions from the Commercial and
Institutional category largely accounted for the 4.2 Mt
(or 6%) increase since 1990. Residential emissions
fluctuate on an annual basis and overall have remained
largely unchanged between 1990 and 2011.

Emissions from stationary fuel combustion in
Agriculture and Forestry amounted to 3.6 Mt in 2011
(0.5 % of the total), an increase of 49% from 1990.

Fugitive Emissions from Fuels—2011 GHG
Emissions, 60 Mt
Fugitive emissions from fossil fuels are the intentional

3.3.1.5

or unintentional releases of GHGs from the production,
processing, transmission, storage, and delivery of

fossil fuels. Released gases that are combusted (flared)
at oil and gas production and processing facilities

are included in these fugitive emissions. In total,
fugitive emissions constitute 8.5% of Canada’s total
GHG emissions for 2011, with Oil and Natural Gas
contributing almost all the total fugitive emissions.

Fugitive emissions contributed 16% to the growth in
emissions between 1990 and 2011, with a 41% increase
between 1990 and 2011, from 42 to 60 Mt. Over this
period fugitive emissions from Oil and Natural Gas
increased by 46%, while those released in the Solid
Fuels category (i.e., coal mining) decreased by 1 Mt
(50%) as a result of the closing of many mines in
eastern Canada.

Industrial Processes—2011 GHG
Emissions, 54 Mt

The Industrial Processes Sector includes GHG

3.3.2

emissions that are direct by-products of processes,
including Mineral Products, Chemical Industry,
Metal Production, Production and Consumption of
Halocarbons and SF,, and Other and Undifferentiated
Production. The 54 Mt emitted from the Industrial
Processes Sector contributed 8% to the 2011 national
GHG inventory, compared with 56 Mt (9%) in 1990, a
decrease of approximately 2 Mt or 3% (Figure 3.8).

This decrease in emissions is explained by significant
emission reductions in adipic acid production (which
generates N O), aluminium production (PFCs), and
magnesium production (SF); these reductions were
partly offset by growths in hydrofluorocarbon (HFC)
emissions (i.e., emission from refrigeration and air
conditioning), and in CO, emissions from the use

of natural gas liquids and feedstock in the Chemical
Industry and the use of lubricants (captured under the
category of Other and Undifferentiated Production).

Some chemical and metal industries have made
significant progress in controlling emissions over the
years. For example, while increasing its production by
90% (1.4 Mt) between 1990 and 2011, the aluminium
industry has succeeded in reducing its PFC emissions
by 78% or 5.1 Mt CO, eq, largely due to technological
improvements. The magnesium production industry
also showed a decrease in emissions because of
replacement of SF, with alternatives and the closure of
plants over the years.
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Emissions from refrigeration and air conditioning
have grown by 672% (6.7 Mt CO, eq) since 1990; this
is largely due to the displacement of ozone-depleting
substances by HFCs since the Montreal Protocol came
into effect in 1989. The non-energy (feedstock) use of
fuels in the petrochemical industry has considerably
increased over the years, justifying by and large the
emission growth of 100% (7.6 Mt CO, eq) seen in the
category of Other and Undifferentiated Production
since 1990. A slight increase in emissions trends in
Cement Production are largely driven by domestic and
international (mainly U.S.) construction activities.

3.3.3 Solvent and Other Product Use—2011
GHG Emissions, 0.25 Mt
The Solvent and Other Product Use Sector accounts for
emissions related to the use of N,O as an anaesthetic
in medical applications and as a propellant in aerosol
products. The emission trends were primarily driven
by the domestic demand for N, O for anaesthetic or
propellant purposes.

3.3.4 Agriculture—2011 GHG Emissions, 54 Mt

In 201, emissions from agriculture (excluding energy
use) accounted for 54 Mt or 8% of total Canadian

GHG emissions, an increase of 7 Mt since 1990.

N,O accounts for about 62% of sectoral emissions

and CH, for 38%. The two principal activities in the
agricultural industry are livestock and crop production.
Livestock contributed 32 Mt CO, eq; 18 Mt CO, eq from
enteric fermentation and 14 Mt CO, eq from manure
management, storage and application (56% and 44%
of livestock emissions, respectively). Crop production
contributed N O emissions during the application

of synthetic nitrogen fertilizers (14 Mt CO, eq) and
from crop residue decomposition (7.3 Mt CO, eq),
representing 66% and 34% of crop production
emissions, respectively (Table 3.2).

The main drivers of the emission trend in the
Agriculture Sector are the expansion of the beef
cattle and swine populations, and increases in the
application of synthetic nitrogen fertilizers in the
Prairies of western Canada. Beef, swine and poultry
populations in Canada are 16%, 17% and 39% higher,
respectively, than in 1990 and largely account for the
12% increase (from 29 to 32 Mt CO, eq) in emissions
associated with animal production over the 1990-2011
period (Table 3.2).



Table 3.2 GHG Emissions from Agriculture by Production Systems (1990-2011)

Production System GHG Emissions (Mt CO, eq)l
1990 2000 2005 2007 2008 2009 2010 2011
Livestock 29 36 39 37 36 34 33 32
Dairy Cows 5.8 5.0 4.7 4.5 4.5 4.5 4.6 4.6
Beef Cattle 19 25 28 27 26 25 24 23
Swine 2.4 3.1 3.5 33 2.9 2.8 2.7 2.8
Other
Livestock’ 15 2.1 23 23 23 22 22 22
Crop 18 20 19 21 23 22 22 22
Synthetic
Nitrogen
Fertilizers 9.2 12 11 13 13 13 14 14
Crop Residue
Decomposition 7.5 7.2 7.7 7.7 9.1 8.2 8.5 7.3
Other
Management
Practices’ 1.3 0.9 0.4 0.3 0.2 0.2 0.1 0.1
Agriculture (Total) 47 56 58 58 59 56 56 54

"Totals may not add up due to rounding.

*Other livestock includes sheep, lamb, goat, horse, bison, poultry, llamas and alpacas.

*Other management practices includes summerfallow, conservation tillage practices, irrigation, cultivation of organic soils and field burning of crop residues.

Emission factors for beef cattle increased from 1990 to
201 due to herd improvements that increased average
live weight; an average animal now consumes more
feed and also emits more GHGs. As a result, emissions
from beef cattle increased at greater rates than

cattle populations.

The increases in emissions from beef production
were partially offset by a 28% reduction in the dairy
population. Due to improved genetics and changes in
feeding and/or management practices, average milk
productivity per head increased by 32% and dairy
quotas were attained with fewer animals, increasing
industry profitability. Subsequently, emissions
associated with dairy cows decreased by approximately
20% since 1990. Even though the decrease in dairy
population is driving the emission decline in this
category, an average cow produces more milk today

than in 1990, and also emits more GHGs, as was the
case with non-dairy cattle.

Emissions attributed to crop production are due mainly
to either the application of synthetic nitrogen (N)
fertilizers or to crop residue decomposition, which is
directly proportional to crop yields. The use of synthetic
nitrogen fertilizer has increased from 1.2 Mt N to

2.0 Mt N from 1990 to 2011 due mainly to a reduction

in summerfallow and an intensification of cropping
systems in western Canada. Major crops grown in
Canada, including corn, wheat, barley, and canola,
require high rates of fertilization to achieve and sustain
high levels of production. As a consequence, emissions
from synthetic nitrogen fertilizer consumption have
increased substantially, from 9.2 Mt CO, eq in 1990

to 14 Mt CO, eq in 2011. Emission trends for the
Agriculture subsectors are presented in Figure 3.9.
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3.3.5 Waste—2011 GHG Emissions, 22 Mt
From 1990 to 2011, GHG emissions from the Waste
Sector increased 14%. In 2011, these emissions
represented 3.1% (22 Mt) of the total national GHG
emissions, close to its 1990 value (3.2% or 19 Mt). Of
the 22 Mt total emissions from this sector in 2011, solid
waste disposal on land, which includes municipal
solid waste (MSW) landfills and wood waste landfills,
accounted for 20 Mt. Methane emissions produced by
the decomposition of biomass in MSW landfills were
responsible for 92% of the emissions from this sector.
Emissions from municipal wastewater treatment

and incineration of waste (excluding emissions

from incineration of biomass material) contributed
1.0 Mt and 0.69 Mt, respectively, to the total from the
Waste Sector (Figure 3.10).

Methane emissions from MSW landfills increased
by 18% between 1990 and 201 (Figure 3.10) despite
an increase of 81% in landfill gas capture and
combustion over the same period. Approximately
349 kilotonnes (kt) CH, (or 7334 kt CO, eq) were
captured by the 68 landfill gas collection systems
operating in Canada.
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Of the total amount of CH, collected in 20m, 51%

(179 kt) was utilized for various energy purposes

and the remainder was flared. From 1990 to 2011, the
population growth trend (24%) exceeded that of the
sector emissions (14%). The decline in the growth of
emissions per capita from waste observed in the mid-
1990s is directly attributable to CH, capture at landfills
and waste diversion programs.

3.3.6 Land Use, Land-use Change and

Forestry—2011 Net GHG Emissions,

87 Mt (not included in national totals)
The LULUCF Sector reports GHG fluxes between the
atmosphere and Canada’s managed lands, as well as
those associated with land-use changes. The LULUCF
UNFCCC categories include Forest Land, Cropland,
Grassland, Wetlands, Settlements, and Other Land.
The net LULUCF flux, calculated as the sum of CO,
emissions and removals and non-CO, emissions,
displayed high interannual variability over the reporting
period. In 2011, this net flux amounted to emissions of
87 Mt (Figure 3.11).
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In accordance with UNFCCC accounting rules, all
emissions and removals in the LULUCF Sector are
excluded from the national totals. GHG emissions
from sources and removals by sinks are estimated and
reported for four categories of managed lands: Forest
Land, Cropland, Wetlands, and Settlements.

The Forest Land category includes GHG emissions
from and removals by Canada’s managed forests.
Managed forests display the highest interannual
variability of all categories and exert an overriding
influence on the net sectoral GHG balance and trend
(Table 3.3). The net GHG flux reflects the difference
between carbon uptake by tree growth and emissions
due to anthropogenic and natural disturbances,
specifically forest management activities, wildfires
and insect infestations. The high variability in the

net flux from managed forests is associated with the
immediate impact of wildfires, which alone accounted
for annual emissions of between 1 Mt and 264 Mt over
the period from 1990 to 2011.
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Figure 3.11 GHG Emissions from LULUCF Relative to Total Canadian

Emissions (1990-2011)



Table 3.3 LULUCF Sector Net GHG Flux Estimates (1990-2011)

4
Sectoral Category Net GHG Flux (kt CO2 eq)
1990 2000 2005 2007 2008 2009 2010 2011
Land Use, Land-use Change and Forestry TOTAL' -62000  -52000 63000 52000 -11000  -10000 103000 87 000
a. Forest Land -88000  -64 000 54 000 45000 -18000  -15000 99000 83 000
Forest Land Remaining Forest Land -87 000 -63 000 55000 46 000 -17 000 -14 000 99 000 84 000
Land Converted to Forest Land -1000 -1 000 - 900 - 900 - 800 - 800 - 700 - 700
b. Cropland 12 000 40 -4 100 -5700 -6 500 -6 900 -7 600 8000
Cropland Remaining Cropland -2.000 -7 000 -10 000 -11 000 -12 000 -12.000 -13 000 -13 000]
Land Converted to Cropland 13 000 7000 6 000 5700 5300 5500 5300 5300
c. Grassland NENO NENO NENO NENO NENO NENO NENO NENO|
Grassland Remaining Grassland NE NE NE NE NE NE NE NE
Land Converted to Grassland NO NO NO NO NO NO NO NO
d. Wetlands 5000 3000 3000 3000 3000 3000 3000 3000
Wetlands Remaining Wetlands 1000 2000 2000 2000 2 000 2000 2000 2 000
Land Converted to Wetlands 4000 800 1000 700 800 800 700 700
e. Settlements 9000 8000 9000 10000 10000 9000 9000 9000
Settlements Remaining Settlements - 100 - 200 -200 -200 -200 -200 -200 - 200]
Land Converted to Settlements 9 000 9 000 10 000 10 000 10 000 10 000 10 000 10 000}
Forest conversion (memo item)z 26 000 20 000 20 000 20 000 20 000 19 000 19 000 19 000
Grassland conversion (memo item)™ 300 200 200 200 200 200 200 200
Notes:

1. Totals may not add up due to rounding. Annex 9 describes the rounding protocol.
2. Already included in land converted to cropland, land converted to wetlands, and land converted to settlements; and in cropland remaining cropland and

wetlands remaining wetlands (for residual emissions post-20 years,

10 years for reservoirs).

3. Includes conversion of agricultural grassland to cropland and of tundra to settlement.

4. Negative sign indicates net removals of CO2 from the atmosphere.

NE = Not estimated, NO=Not Occuring

Important trends associated with human activities

in managed forests include a 28% increase in the
carbon removed in harvested wood biomass between
1990 and the peak harvest year, 2004. Since then,
significant reductions in forest management activities
have occurred, with a 33% decline in harvest levels

in 2011, which in 2009 reached their lowest point

for the 22 year period (30 Mt of carbon). This trend
reflects a deep restructuring of the Canadian forest
economic sector, aggravated by the consequences of the
economic recession in the United States, Canada’s main
export market.

Note that the Forest Land estimates reflect the
assumption that all carbon transferred out of forests

in the form of wood products is deemed an immediate
emission, i.e., the estimates do not incorporate the
long-term carbon storage in Harvested Wood Products
(HWP). In general, incorporating the delay in emissions

due to carbon storage in commodities more accurately
reflects when emissions occur. The difference in

Forest Land estimates due to a more realistic HWP
estimation approach is not constant over time.® The
impact is larger at the beginning of the time series and
decreases over time, which is expected since the HWP
pool starts in 1990 and at that time contains no carbon
from historically produced commodities. Over time,
carbon accumulates in the pool of HWP in use, and so
emissions from the pool increase (from 58 Mt CO, in
1990 to about 100 Mt CO, in 20m).

The Cropland subcategory includes the effect of
agricultural practices on CO, emissions from, and
removals by, arable soils and the immediate and
long-term impacts of Forest and Grassland conversion
to Cropland. The steady decline in emissions from
Cropland is noteworthy, from 12 Mt CO, eq in 1990 to a
net removal of 8 Mt CO, eq in 20m. This pattern largely



results from changing agricultural land management
practices in western Canada, such as the extensive
adoption of conservation tillage practices (over

13 million hectares of cropland since 1990), reduction
in summerfallow by more than 68% and an increase in
perennial forage crops. The net CO, removals due to
the management of mineral soils increased from about
2.1 Mt in 1990 to 14 Mt in 2011. A decline in Forest Land
conversion to Cropland has also contributed to this
trend in emissions/removals.

3.4 Uncertainties

National GHG inventories strive for accuracy;,
completeness, comparability, transparency, and
consistency. In spite of constant efforts towards these
objectives, estimates will always inherently carry some
uncertainty. Uncertainties in the inventory estimates
may be caused by systematic model uncertainty or

by random uncertainties present within the input
parameters and activity data. While reducing model
uncertainty requires in-depth reviews of the estimation
models, random uncertainties may be reduced by
improvements to the activity data, emission factors
and other model parameters. The primary purpose of
quantitative uncertainty information is to set priorities
to improve the accuracy of future inventories and to
guide decisions about which methods to use. Typically,
the uncertainties associated with the trends and the
national totals are much lower than those associated
with individual gases and sectors.

The overall level of uncertainty of Canada’s national
inventory (without LULUCF), as reported in the most
recent NIR submission (2013) lie within an uncertainty
range of 674 Mt CO, eq to 730 Mt CO, eq (+4). These
results are consistent with those published in previous
submissions, which ranged from 3% to +6%. The
Energy Sector had the lowest uncertainty, at +3%, while
the Agriculture Sector had the highest uncertainty, at
+39%. The Industrial Processes, the Solvent and Other
Product Use, and the Waste Sectors had uncertainties
of +8.2, +19 and +34%, respectively. The emission

source categories that made the largest contributions to

uncertainty at the national level when LULUCF is not

included were:

* Agriculture—indirect N O emissions from
agricultural soils;

* Energy—fuel combustion—public electricity and heat
combustion, CO,;

+ Energy—fuel combustion—other (off-road)
transportation, N O;

+ Waste—solid waste disposal on land, CH4; and

* Agriculture—direct N O emissions from
agricultural soils.

The national emission estimate including LULUCF

emissions and removals of 789 Mt CO, eq lies

within an uncertainty range of 673 Mt CO, eq to

905 Mt CO, eq (+15%). Uncertainty is high for LULUCF

estimates because emissions are primarily driven by

highly variable natural disturbance factors. The top five

contributors influencing the national uncertainty when

LULUCF is included were:

* LULUCF—forest land, CO;

* Agriculture—indirect agricultural soils, N O;

* Energy—fuel combustion—public electricity and heat
combustion, CO,;

+ Energy—fuel combustion—other (off-road)
transportation, N, O; and

* Waste—solid waste disposal on land, CH,,.

3.5 National Inventory Arrangements
Canada has established a national system to ensure
the integrity of its annual inventory. Canada’s
national system for the estimation of anthropogenic
emissions from sources and removals by sinks of

all GHGs not controlled by the Montreal Protocol
encompasses the institutional, legal, and procedural
arrangements necessary to ensure that Canada meets
its reporting obligations.

The national system consists of institutional
arrangements for the preparation of the inventory,
including: formal agreements supporting data collection



and estimate development; a quality assurance/quality
control plan; the ability to identify key categories and
generate quantitative uncertainty analysis; a process
for performing recalculations for improvement of

the inventory; procedures for official approval; and, a
working archives system to facilitate third-party review.

The national entity responsible for Canada’s national
inventory system is the Pollutant Inventories and
Reporting Division of Environment Canada. The
National Inventory Focal Point is:

Director

Pollutant Inventories and Reporting Division
Science and Risk Assessment Directorate
Science and Technology Branch
Environment Canada

10th Floor, 200 Sacré-Coeur Boulevard
Gatineau QC KiA oH3

3.5.1 Institutional, Legal, and Procedural
Arrangements

The Canadian Environmental Protection Act, 1999

(CEPA 1999) provides the legislative authority for

Environment Canada to implement a national

inventory system; CEPA 1999 also provides the

PARTNERS

STATISTICS CANADA
- Energy and other activity data
- Census of Agricuture

NATURAL RESOURCES CANADA
- Canadian Forest Service activity data
- National Forest Carbon MARS
- Activity data for Energy estimates

AGRICULTUREAND AGRI-FOOD
CANADA

-Agriculture research data
- Canadian Agriculture GHG MARS

TRANSPORT CANADA
- Road Fuel Efficiency Data

CONSULTING GROUPS
- Specialty emissons and removals expertise

INDUSTRIES,ASSOCIATIONS and
ACADEMIA
- Some emissions data, activity data,
research, and information

authority under which Environment Canada’s Pollutant
Inventories and Reporting Division is responsible for
preparing and submitting the national inventory to

the UNFCCC.”

Numerous organizations contribute to the development
of Canada’s national inventory (Figure 3.12) and

the Pollutant Inventories and Reporting Division is
involved in many partnerships with data providers

and expert contributors in a variety of ways, ranging
from informal to formal arrangements. Currently,
partnerships exist between Environment Canada

and other government departments such as Statistics
Canada, Natural Resources Canada, Transport

Canada and Agriculture & Agri-Food Canada.
Environment Canada also has arrangements with
industry associations and universities, collaborates
with provincial and territorial governments on a
bilateral basis, and will often commission specific
studies to consultants or university researchers. Groups
at Environment Canada other than the Pollutant
Inventories and Reporting Division also contribute
data on waste and waste management, residential

fuel use of biomass, and emissions of SF, ozone and

aerosol precursors.

Figure 3.12 Partners of the National System
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Figure 3.13 Inventory Preparation Process

3.5.2  Process for Inventory Preparation
Recognizing the need to draw on the best available
technical and scientific expertise and information in
accordance with good practice and international quality
standards, Environment Canada has defined roles and
responsibilities for the preparation of the inventory,
both internally and externally, and has formalized the
GHG inventory preparation process (Figure 3.13).

Canada’s inventory is developed, compiled, and
reported annually by Environment Canada’s Pollutant
Inventories and Reporting Division, with input from
numerous experts and scientists across Canada.
Inventory experts in the Division develop, analyze, and
verify activity data, methods, emission factors, and the
emission and removal estimates. Once the emission
and removal estimates are complete, the Division
develops, reports, and publishes the NIR and the CRF
tables. The Division also manages the quality and the
archiving systems, performs trend analysis, and acts

as a clearinghouse for greenhouse gas information and
technical guidance on greenhouse gas quantification.
Moreover, the Pollutant Inventories and Reporting

Division manages the Greenhouse Gas Emissions
Reporting Program which requires annual reporting
from facilities whose emissions exceed the reporting
threshold of 50 kt CO, eq. The facility data collected
under this program serve as an important component
of the overall inventory development process in
comparing and verifying the inventory estimates.

The inventory is built around a continuous process

of methodological improvements, refinements, and
review, according to the quality management and
improvement plans. The Inventory Coordinator
within the Quality Management and Verification
section is responsible for preparing the inventory
development schedule based on the results of the
lessons-learned review of the previous inventory
cycle, quality assurance/quality control follow-up,
the UNFCCC review report, and collaboration with
provincial and territorial governments. These feedbacks
are incorporated in the inventory preparation process
and the planning of methodological improvements;
in any given year a number of improvements are
implemented in both the preparation process and




estimation methodologies. Based on these outcomes,
methodologies and emission factors are reviewed,
developed, and/or refined (as appropriate).

For any given inventory reporting cycle, all
methodological improvements must be implemented
by the end of October. At this time, data are collected
from the source agencies and are entered into
spreadsheet-based emission estimation systems,
databases, and/or models. Between November

and January, draft estimates are calculated by the
inventory experts and subsequently internally
reviewed. During February, the NIR text and CRF
tables are prepared according to UNFCCC guidelines.
Quality control checks and estimates are signed off
by sectoral managers before the report and national
totals are prepared. The inventory preparation
process also involves key category assessment,
recalculations, uncertainty calculation, and
documentation preparation.

Over the months of February and March, the compiled
inventory is reviewed internally. Some components are
externally reviewed by experts, government agencies,
and provincial and territorial governments, after which
the NIR is fully edited. Comments from the reviews are
documented and, where appropriate, incorporated in
the NIR and CRF, which are normally submitted to the
UNFCCC electronically prior to April 15 of each year.
Once finalized, the NIR is then translated and made
available in French.

3.5.3 Quality Assurance and Quality Control
Quality Assurance (QA) and Quality Control (QC)
and verification procedures are an integral part of

the preparation of the inventory and are planned and
implemented on a continuous basis to improve the
transparency, completeness, accuracy, consistency and
comparability of inventory estimates.

QC involves a system of routine technical activities
to assess and maintain the quality of the inventory
as it is being developed. QC activities are completed

during each annual inventory preparation cycle and
include accuracy checks on data acquisition and
calculations, the use of standardized procedures for
emission and removal calculations, measurements,
estimating uncertainties, archiving information,

and reporting. QC activities also include technical
reviews of categories, activity data, emission factors,
other estimation parameters, and methods. QA is a
planned system of review procedures conducted by
independent experts and is performed independently
from QC procedures. QA reviews help to ensure that
the inventory represents the best possible estimates
of emissions and removals given the current state of
scientific knowledge and data availability, and supports
the effectiveness of the QC program.

The documentation of QA/QC procedures is at the core
of the national system. Standard checklists are used for
the consistent, systematic documentation of all
QA/QC activities in the annual inventory preparation
and submission and the checklists are archived

along with other procedural and methodological
documentation, by inventory category and by
submission year. The Pollutant Inventories and
Reporting Division also coordinates QA/QC activities
with outside agencies and organizations providing
activity data and/or developing GHG emission and
removal estimates for Environment Canada.

In addition to QA/QC procedures performed by the
Division, the inventory is also reviewed on an annual
basis. Initial checks of the April submission are
performed by the UNFCCC in May and June and a more
in-depth review by an Expert Review Team comprised
of international experts and coordinated by the
UNEFCCC, takes place in September.

3.5.4 Key Categories

A key category is one that is prioritized within the
national inventory system because its estimate has
a significant influence on a country’s total inventory
of direct GHG emissions in terms of the absolute
level of emissions (level assessment), the trend in



emissions from the base year to the current year

(trend assessment), or both. As much as possible, two
important inventory aspects of key categories should
receive special consideration:

+ Preferential use of detailed, higher-tier methods; and
+ Additional attention with respect to QA/QC.

For the 2013 GHG inventory, level and trend key
category assessments were performed according to the
Tier 1approach, as presented in the IPCC Good Practice
Guidance.?® The emission and removal categories used
for the key category assessment generally follow those
in the CRF and the LULUCF CRF; however, they have
been aggregated in some cases and are specific to the
Canadian inventory.

Major key categories based on the level and trend
assessments (including LULUCF) are the fuel
combustion categories (Stationary Combustion—
Gaseous, Liquid and Solid Fuels, Road Transportation,
and Off-road Transport), and the LULUCF category
Forest Land Remaining Forest Land.

3.5.5 Process for Recalculations of Estimates
The UNFCCC requires all Annex I Parties to continually
improve their national greenhouse gas inventories.
Environment Canada consults and works jointly

with key federal and provincial partners along with
industry stakeholders, research centres and consultants
on a continuous basis to improve the quality of the
underlying variables and scientific information used

in the compilation of the national inventory. As new
information and data become available and more
accurate methods are developed, previous estimates are
updated to provide a consistent and comparable trend
in emissions and removals. As such, recalculations are
expected to occur annually, reflecting the principle of
continuous improvement. The nature, rationale and
impact of these recalculations are documented in the
NIR and associated CRF tables. Recalculations occur for
any number of reasons, including:
+ Correction of errors detected by quality
control procedures;
+ Incorporation of updates to activity data, including
changes in data sources;
* Reallocation of estimates to different categories
(although this will only affect sub-totals);
* Refinements of methodologies and emission factors;
* Inclusion of categories previously not estimated
(which improves inventory completeness); and
+ Implementation of recommendations from
UNFCCC reviews.

As appropriate, Environment Canada revises and
recalculates the emission and removal estimates for all
years in the inventory, as good inventory preparation
practice requires that methodological improvements
and updates be applied to the entire time series of
annual estimates (i.e., from 1990 to the most recent year
reported). A consistent time series is required to avoid
confounding a methodological change with an actual
change in GHG emissions or removals.



Annex I Summary GHG Estimates from Common
Reporting Format (CRF) Tables

For purposes of consistency, the CRF tables (Tables10s1  to rounding, values presented in Chapter 3: Canada’s
to 10s5) have been adapted such that emissions/ GHG Inventory may differ slightly from the values
removals of all gases are treated in a similar manner presented below:

when comparing totals with and without LULUCF. Due
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Table A.1 Emissions Trends (CO,) 1990-2011
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Table A.2 Emissions Trends (CH,) 1990-2011
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Table A.3 Emissions Trends (N,0) 1990-2011
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Table A.4 Emissions Trends (HFCs, PFCs and SF6) 1990-2011
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Table A.5 Emissions Trends Summary (CO, equivalent) 1990-2011

"ADNTNTWR QYN P FH) ) 10U sapapau

“S[EQMUAT? [ENIAIPLE 303 J0F S22 213 U PaJRlua 2 Poys s43) Uonelou Ajendordde Jem pue wafeamba 7)) Jo 89 st ol S Jo Pash Jun 21 1B 210N “A[2AR0adsal 57 I PUE s.4H J0] samBy 1edasdde Susodas Joj pasn g pmod Mol sip

(moneBaE5esip J0 H2€] ‘BIEP [EQU2PYUO0 SN "3T) 0G0 [2E3 1] S207eA odas of 2jgissod 100 11 13m0 EANL2D WEA[A GI2 Jof paiodal 3q Poys SGOISSRnR )4d PUE )H SSURRpmE Suniodas D)0INM 2 (AL 30UEPI0IE UL

“SUDISSIUR US[EATDa
107 SE passadxa SUOISSIOS AU 3T $4101 2530 W AU "¥0q UOREIURTMO0P U U Papusoxd 3q ST Joj UONEDPU UE PUE 2[qE} S U Paniodal aq poys 3sat ‘S[qE[EAR JIE SAJEUMS3 SUOKSIUR [ENUalod AJuo I SaJEwmsa SUOSSHUR [EMIE JjUg

©
“(+) aamsod suoissu2 107 PUE (-) 2ARESAU SABME 27 S[EAOWR] J0F SUSis 2y ‘Fumiodar Jo sasodmd 2t Jo] Y[ AFEWNING 3[qE) UF papiodai SE SEAOWANSHOISSIND RU W

“3[E1 ST 0 TR0 [E 31 U 35Uen agemadnd aq
SEMI[ED 0] P25 §1 24 258q WWAIIP ST ‘SINTEJ 28200 10 "FOD) AU JO SUOISIIAP JURAS[AI ) YA 3UEPIOIE U (64 ] WO JURJJTIP 22 35Eq B 2SN JEM) BOMISUED T SMOB033 Uk SANTEd 2500 Aq U0 U7 D2 2 POYS ek aseg, THOM{0d T

SmIma00 10N=0N PaIEWRSI JON=TN [qedqdde 10N=VN 252352 PApRpu[=a]

6T8S0°68L  [STPPO'PO8  |EXLST'OLO  [SSESB'GIL  [8T'STS008  [SE'II6'66L  (EETFI008  [ETS8E'SO0  [EL'OPG'IES [6T'ISH6LIS ©@INT'T Supnpm) o]
VN VN VN YN VN YN VN VN VN VN »yo L
ELOHLTT STS65TT SCURETT b6 6TLTT P8 TTETT 8Y'6007C 067L51°TT WEsE61 06661 SHL006T asEM 0
L1918 L6101 PETHEE- 617901 098897 08°S2LTL 05758070 L8 T61TS 10°L08E6T 0032979 (¢ 0S310,{ PUE 25Uy 25[)-PUET 25[] PUET ¢
66 FT6S SRALS TLHEL0S 1970085 P8 THOLS 05 ShELS WIS P 089S 6969975 05°82L0F AMIEY h
O L#T 64T 67007 9148 T60TE 98 62¢ 00°8LE 00°6t+ 85T1T 1L8L1 2571 190poId RIPO PUE A0S ¢
6T ILTYS E1T0TES 91°508°05 08°5K586 0718165 00°810779 #1900 0T HS0TS b5 TV LS 6781676 535532019 [ELASIPU] ]
IF 109748 60 LE10LS 59 TH 095 L S61T65 84190609 6 7687985 199£€°L6¢ 8L ELF68S L'88L°80§ 07 981°69F Asnug ]
(89) jusreamba I
SAMOOILYD JNIS ANY ADUN0S SY ISNOENITID
me | o 6002 g0z | Lo | o0t 007 0002 S661 0661
TUTOLTOL  [6T6PS'00L  |LT0E0°689  [EL'ST60SL  [S6'6E8'SPL  (PO'O6T'LZL  [€89SPLEL  [ITTSSLIL  [TL'6ET'6E9  [SE'6LO'TOS (4Dn10'T Bmpnpaxa) o1
6T8S0°68L  [STPPO'P08  [EX'LST'GLO  [SS'ESS'GIL  [8S'8IC008  [SE'TI666L  |EETPT008  [ET'S8E'SO9  [EL'OPGTES  [6TISH6LS (120TN'T Smpnpm) 30T
(74983 A 00°8¢ $6°E80 86T4L 067565 F1 76T 08150 055667 07785 f18
6805+ 6771091 L6TL1T STt 0L €617 06£35T7 0T LIEE 80116 6563t 93650 D4
8075 ST PE00£0 085S 168 0875016 150675 119567 1¥ 6Lt STioL $D4H
0L 1279k 00L8T 1+ 0LS91L 0770875 88°¢LE6Y £CHTISE S180£70¢ £LE108H SSBHLES 80°500°6H ADNTNT w0 QPN Buipnaxa SHoIssHS OFN
TI88E°ES 176795 OF6I0TS 87 SIF TS 8L 0SS 00°708°T5 (06°678°¢5 61 9v< 6 T6SL50 STOTITS ADNTNT Woxg 0N SWPIoW suoissia 0N
579506 81700706 61Eb6 06 L5 860°t6 61L0Y96 50°8E0'36 18°£80°86 b8 ST06 L6058 06 Z00TL AT Wog Y Supnjaxa suoissua 1)
8810701 1$°TLTT01 HOLELE 01°80£86 81°06L°701 SEHOLHT 6L LSLE0T LE1TSSE LLTO8H0T PETEESL AN wox "H) Supujaw Suoissios 1)
L6 E10°556 0161055 T66PITHS P'8750LS 15 60065 0 LFLTLS 10556845 07 79795 STOITT6k S0°E1E6SE ADNTNT wox fO) 120 Sup[Ixa SuoissI 10
b 800 07050869 OE6FTTLS 6€ 70855 TUTHE'SE9 8605 EE0 8L 8K TE0 19510015 8 E0E S0 £ S6TT6E 200710 Wy Q) 12U Swpnjaut suoissiuR 1)
(89) yuseamba 10D
SNOISSTIN §V9 ASNOHNITHI
110z 0102 6002 8007 LO0T 9007 £007 000Z $661 0661




References

1

“Fossil fuel industries” comprise the sum of the subsectors of
Mining and Oil and Gas Extraction, Fossil Fuel Production and
Refining, Pipelines (Transportation) and Fugitive Releases.

The “Transport” subsector refers to Transportation minus
Pipelines.

“Manufacturing” includes the Manufacturing Industries subsec-
tor (in the Energy Sector) and the Industrial Processes Sector.
The “Energy Industries” is a Common Reporting Format
subsector, required to be reported on by the UNFCCC. “Energy
Industries” includes Electricity and Heat Generation, Petroleum
Refining and Upgrading, and Fossil Fuel Production. This is the
“fossil fuel industries” (referred to in section 3.3), plus Electricity
and Heat Generation, minus Fugitive releases.

“Other” includes Residential, Commercial and Institutional

buildings, and Agriculture and Forestry.

Environment Canada. 2013. National Inventory Report:
Greenhouse Gas Sources and Sinks in Canada, 1990-201. Part 1,
Chapter 7 (Table 7-5), p. 178. Available online at: http://www.
ec.gc.ca/ges-ghg

Canada. 1999. Canadian Environmental Protection Act, 1999.
S.C., 1999, c. 33. Canada Gazette. Part I, vol. 22, no. 3. Available
online at http://www.gazette.gc.ca/archives/p3/1999/index-eng.
html

Intergovernmental Panel on Climate Change. 2000. Good
Practice Guidance and Uncertainty Management in National
Greenhouse Gas Inventories. Available online at www.ipcenggip.
iges.or.jp/public/gp/english/

Intergovernmental Panel on Climate Change. 2003. Good
Practice Guidance for Land Use, Land-use Change and Forestry.
Available online at www.ipcc-nggip.iges.or.jp/public/gpglulucf/
gpglulucfhtm


http://www.ec.gc.ca/ges-ghg
http://www.gazette.gc.ca/archives/p3/1999/index-eng.html
www.ipccnggip.iges.or.jp/public/gp/english/
www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglulucf.htm

4 Policies and Measures

4.1 Overall Policy Context

The Policies and Measures chapter outlines climate
change mitigation actions taken by the Government
of Canada, as well as key actions by provincial and
territorial governments.

In the context of the Copenhagen Accord of 2009, and
the subsequent Cancun Agreements of 2010, Canada
committed to reduce its national greenhouse gas (GHG)
emissions by 17% from 2005 levels by 2020.

As its contribution to meeting this target, the
Government of Canada’s climate change plan involves
regulating GHG emissions on a sector-by-sector
basis. The Government of Canada has already begun
to implement this climate change plan starting with
two of the largest sources of GHG emissions in this
country—the transportation and electricity sectors.
Building on this record, the Government of Canada is
working with provinces to reduce emissions from the
oil and gas sectors while ensuring Canadian companies
remain competitive.

Provincial and territorial governments are also taking
meaningful action on climate change according to their
own circumstances (see section 4.5).

4.2 Policy Making Process

Within the Government of Canada, the Minister of
the Environment is the lead minister for domestic

and international climate change policies. Natural
Resources Canada, Transport Canada and other federal
departments are also involved in the development

and implementation of climate change policies

and measures.

As previously described in Chapter 2: National
Circumstances, the environment is an area of
concurrent jurisdiction in Canada and governments

have taken action according to their respective
authorities. Aside from a few exceptions,
natural resources, including energy, are under
provincial jurisdiction.

It is within this context that Canadian federal,
provincial and territorial governments have adopted
action plans to address climate change. These plans
include legislative and regulatory measures, tax
measures, fiscal mechanisms, incentives to reduce
GHG emissions, as well as measures to address climate
change impacts and adaptation.

The Government of Canada uses both bilateral

and multilateral fora to develop its sector-by-

sector regulatory approach. Working groups with
provinces and territories have been established for
several sectors (e.g., iron and steel, and chemical and
fertilizers sectors).

Description of Inter-Jurisdictional
Decision-Making Bodies
Most federal departments have direct links with
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their counterparts in provinces or with provincial
departments with related interests. Federal-provincial
meetings happen throughout the year at all levels, from
the working level through to Ministerial level.

Federal/Provincial/Territorial Ministers with
common interests or portfolios are often organized
in councils such as the Canadian Council of Fisheries
and Aquaculture Ministers and the Canadian Parks
Ministers’ Council. These councils meet on a regular
basis, ensuring sharing of information and
best-practices.

Federal/Provincial/Territorial discussions related

to climate change could take place under the

following councils:

+ The Canadian Council of Ministers of the
Environment;



* The Canadian Council of Forest Ministers; and
* The Energy and Mines Ministers’ Conference.

Detailed descriptions of these councils can be found in
Canada’s 5th National Communication.

4.2.2 Federal Legislative Instruments
The Canadian Environmental Protection
Act, 1999

The Canadian Environmental Protection Act, 1999
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(CEPA 1999) allows the Government of Canada to take
action to protect the environment and human health
in order to contribute to sustainable development. The
Act includes authorities to regulate various aspects
related to releases of greenhouse gases, including
setting the quantity or concentration of a greenhouse
gas that may be released from various types of facilities,
or from vehicles, engines and equipment. Under these
authorities, regulatees may be required to maintain
records and conduct sampling or monitoring, and then
report these results and compliance information to the
Minister of the Environment.

While regulations made under CEPA 1999 apply across
the country, there are provisions in CEPA 1999 that
allow for avoidance of overlap and duplication between
the federal and provincial, territorial or Aboriginal
governments (as defined under CEPA 1999). If a
province, territory or Aboriginal government has a
regulation in place that is equivalent to one made under
certain authorities in CEPA 1999, an agreement with
that jurisdiction and the federal government can be
concluded. The Governor-in-Council can then choose
to make an order declaring that the federal regulation
will not apply in that jurisdiction. A draft equivalency
agreement has been developed with the Province of
Nova Scotia on regulations for limiting carbon dioxide
(CO,) from coal-fired power plants.

4.2.2.2  The Energy Efficiency Act, 1992

The Energy Efficiency Act, 1992 gives the Government of
Canada the authority to promote energy efficiency; to
make and enforce regulations that prescribe standards

and labelling requirements for energy-using products
and products that affect energy use that are imported to
Canada or shipped across provincial borders for lease or
sale; and to collect data on energy use. Pursuant to the
Energy Efficiency Act, 1992, Canada’s Energy Efficiency
Regulations came into effect in 1995. Since then, the
Regulations have been amended a number of times to
introduce new performance standards on products used
in homes and businesses in Canada.

Stringency levels and other aspects of the energy
efficiency standards are reported annually in Natural
Resources Canada’s Improving Energy Performance
in Canada: Report to Parliament under the Energy
Efficiency Act. To monitor compliance with the
Regulations, Natural Resources Canada captures
information from energy efficiency reports and
import documents. The department confirms that all
products entering Canada meet the required energy
performance levels and can take action in the event of
non-compliance.

4.2.2.3 Canada Shipping Act, 2001

Given the global nature of the marine transportation
sector, standards for shipping are generally made at
the international level. The International Maritime
Organization is the United Nations’ specialized agency
that sets global standards for safety and security of
shipping and to prevent pollution by vessels. Transport
Canada leads the Government of Canada’s participation
at the International Maritime Organization, which is
active in developing standards and approaches to limit
or reduce air pollutant and greenhouse gas emissions
from international shipping.

Transport Canada administers the Canada Shipping
Act, 2001, which includes provisions that promote the
protection of the marine environment from navigation
and shipping activities. The Canada Shipping Act, 2001
and its regulations are the instruments that implement
the International Maritime Organization’s energy
efficiency and emissions standards in Canada.



4.2.2.4 Aeronautics Act

Similar to the shipping sector, standards for air
transportation are generally made at the international
level. The International Civil Aviation Organization is
the United Nations’ agency that sets global standards
for safety and security of aviation and to prevent
pollution by aircraft. The International Civil Aviation
Organization is active in developing standards

and approaches to limit or reduce air pollutant

and greenhouse gas emissions from international
aviation. Transport Canada leads the Government

of Canada’s participation in the International Civil
Aviation Organization.

The Aeronautics Act and its regulations are Canada’s

primary instruments for implementing International
Civil Aviation Organization environmental standards
and practices in Canada.

4.2.2.5 Railway Safety Act

The Railway Safety Act ensures the safe operation

of railways and provides the legislative basis for
developing regulations governing rail safety, security
and some aspects of the environmental impacts of

rail operations in Canada. The Railway Safety Act
provides the authority for Transport Canada to develop
regulations, rules and standards that apply to federally
regulated railroads.

4.3 Federal Monitoring and Reporting
Mechanisms
The Government of Canada’s 2013-2016 Federal
Sustainable Development Strategy provides an
integrated picture of federal actions to achieve
environmental sustainability, including Canada’s
economy-wide target to reduce its total GHG emissions
by 17% from 2005 levels by 2020.

Meeting Canada’s 2020 target for GHG emissions is also
supported through the federal Strategic Environmental
Assessment process, which requires Government of
Canada departments and agencies to consider the

potential environmental impacts of their proposed
policies, plans, and programs, and to assess these
impacts on the Federal Sustainable Development
Strategy goals and targets, including Canada’s GHG
emission reduction target.

Progress towards meeting Canada’s 2020 target is
monitored and reported on through a number of

fora. As mentioned in the previous chapter, Canada’s
National Inventory Report (NIR) is submitted annually
to the United Nations Framework Convention

on Climate Change (UNFCCC) and is a source of
information on total historical GHG emissions levels for
the country.

Canada’s annual Emissions Trends Report presents
projections of greenhouse gas emissions in Canada

to the year 2020 and explains how efforts of federal,
provincial and territorial governments, consumers and
businesses are having an impact on greenhouse gas
emissions. Progress towards meeting Canada’s 2020
target is also reported through Canadian Environmental
Sustainability Indicators website, and is one of over

30 environmental indicators reported on in Canada’s
2012 Federal Sustainable Development Strategy Progress
Report. As well, additional GHG emissions data is
collected through the Facility GHG Reporting Program,
which provides a more precise picture of the sources
and amounts of GHG emissions from Canada’s largest
emitters. This GHG tracking program applies to all
facilities that emit the equivalent of 50,000 tonnes or
more of GHGs in carbon dioxide equivalent (CO, eq)
units per year.

4.4 Federal Policies and Measures and
their Effects
Per the UNFCCC guidelines, the Policies and Measures
chapter generally focuses on actions implemented since
Canada’s 5th National Communication in 2010. Priority
has been given to those policies and measures that have
the most significant impact in affecting Canada’s GHG
emissions. To provide additional context, information



is also included on key supporting and complementary
Government of Canada measures such as investments
in clean energy technologies and initiatives that may be
of interest to international audiences. Given the shared
jurisdiction for climate change in Canada, the chapter
also includes information on the most important
provincial and territorial policies and measures.

Table 3 in Canada’s 1st Biennial Report (see Annex [

of this report) provides more detailed information on
the most significant federal, provincial, and territorial
policies and measures, including emissions reductions
estimates where available.

Regulations under the Sector-By-Sector
Approach

The Government of Canada is implementing a sector-
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by-sector regulatory approach as its contribution to
reduce GHG emissions towards Canada’s Copenhagen
Accord target. The sector-by-sector approach makes

it possible to tailor regulations to accommodate

sector circumstances, integrating environmental

and economic considerations. Regulations are being
designed to drive real reductions over the long-term,
provide regulatory certainty, drive innovation, and
leverage capital stock turnover to avoid lock-in of long-
lived high-emitting infrastructure. This approach allows
Canada to maximize progress on reducing emissions
while maintaining economic competitiveness.

4.4.11  Transportation Sector

Light-Duty Vehicle Regulations

On October 13, 2010, the Government of Canada
published the Passenger Automobile and Light

Truck Greenhouse Gas Emission Regulations under
CEPA 1999. These Regulations impose increasingly
stringent annual GHG emission standards to passenger
automobiles and light trucks for the 2011 to 2016
model years. The Regulations provide allowances

for improvements not captured during conventional
emission testing such as improvements to air-
conditioning systems and innovative technologies that
have a measurable CO, reduction. They also provide

flexibility for alternative energy vehicles such as electric
and plug-in hybrid electric vehicles.

In 2012, proposed amendments were published to
include new increasingly stringent standards for
passenger automobiles and light trucks of model years
2017 and beyond. Once the amendments are finalized in
2014, they will build on the Regulations already in place
by continuing to establish stringent GHG emission
standards for these vehicles. Passenger automobiles and
light trucks make up about 13% of Canada’s total GHG
emissions and it is expected that the cumulative actions
will see GHG emissions from 2025 model vehicles fall
by up to 50% compared to 2008 model year vehicles.
Canada worked closely with the U.S. to develop the
Regulations which are aligned with U.S. Environment
Protection Agency (EPA) standards.

Heavy-Duty Vehicle Regulations

On March 13, 2013, the Heavy-Duty Vehicle and Engine
Greenhouse Gas Emission Regulations were published
under CEPA 1999. They will apply increasingly
stringent emissions standards to new on-road heavy-
duty vehicles and engines in Canada for 2014 to 2018
model years that are either imported or manufactured
in Canada. These Regulations will reduce emissions
from the full range of new on-road heavy-duty vehicles
such as full-size pickup trucks, semi-trucks, buses
and vocational vehicles such as garbage trucks. These
Regulations also provide flexibility to comply with

the progressively more stringent emission standards
on the basis of “averaging” under the CO, emission
credit system requirements. To conform to annual
requirements, manufacturers can choose the most
cost-effective technologies, most of which are readily
available. These include aerodynamic devices, high
efficiency engines, low rolling resistance tires, weight
reductions, and other technology options.

These Regulations will complement the Passenger
Automobile and Light Truck Greenhouse Gas Emission
Regulations. Canada worked closely with the U.S.

to develop the Regulations which are aligned with



U.S. EPA standards. It is expected that by 2018, GHG
emissions from 2018 model year heavy-duty vehicles
will be reduced by up to 23%.

Renewable Fuels Regulations

Canada’s national Renewable Fuels Regulations require
petroleum fuels producers and importers to have an
average 5% renewable fuel content for gasoline (as of
December 15, 2010), and 2% renewable fuel content in
diesel fuel (as of July 1, 20m1).

Marine Vessel Fuel Efficiency Regulations

On May 8, 2013, the Government of Canada amended
its Vessel Pollution and Dangerous Chemicals
Regulations to set standards for increased fuel
efficiency of marine vessels. These Regulations
implement the energy efficiency requirements
negotiated under the International Maritime
Organization’s International Convention for the
Prevention of Pollution from Ships. The Regulations
apply to all ships above 400 gross tonnes. All

ships are required to maintain a Ship Energy
Efficiency Management Plan that details plans for
optimizing fuel efficiency. Additionally, new ships
on international trade routes must meet Energy
Efficiency Design Index requirements that phase in
increasing efficiency targets from 2015 to 2025.

New Canadian ships that serve domestic trade within
Canada are currently exempt from the Energy Efficiency
Design Index requirements. A technical review found
that when the international Energy Efficiency Design
Index standard is applied to Canadian ships on
domestic service, which are smaller and use shorter
routes, the results would reduce the energy efficiency
of Canadian ships and increase their CO, emissions.
The technical review recommended ways to apply the
Energy Efficiency Design Index to yield the intended
results; Transport Canada plans to implement adjusted
domestic Energy Efficiency Design Index standards

in the future. Nevertheless, both existing and new
Canadian ships must still maintain a Ship Energy
Efficiency Management Plan.

Aviation Regulations

The Government of Canada is participating in the
development of a new global CO, standard for airplanes
at the International Civil Aviation Organization.
Canada plans to adopt the standard once it has been
finalized and approved by the International Civil
Aviation Organization.

4.41.2  Electricity Sector

Canada’s electricity sector is already one of the cleanest
in the world, and the Government of Canada has taken
steps to make it even cleaner by introducing a tough
new regulatory performance standard for coal-fired
electricity generation. On September 12, 2012, the
Government of Canada published in final form the
Reduction of Carbon Dioxide Emissions from Coal-fired
Generation of Electricity Regulations. The Regulations
apply a stringent emissions intensity limit (performance
standard) to new coal-fired electricity generation units
and to old units that have reached the end of their
useful life. The Regulations will ensure that coal-fired
electricity generation in Canada operates as cleanly as
high efficiency natural gas-fired electricity generation
and that no new high-emitting coal-fired electricity
units will be built in Canada.

Under the Regulations, the performance standard is

set at the emissions intensity level of 420 tonnes
CO,/gigawatt hours (GWh). The standard will address
emissions of CO, from the combustion of coal, coal
derivatives (e.g., syngas) and petroleum coke (petcoke),
and from all fuels burned in conjunction with any of
the preceding fuel, except for biomass. The Regulations
also contain flexibilities to maintain the integrity

of the electricity system while still achieving the
environmental objective of emission reductions.

The performance standard provisions of the
Regulations come into force on July 1, 2015. Any new
units commissioned after that date will need to meet
the performance standard. In 2020, the first old units
will be subject to the performance standard, resulting,
in that year, in an estimated emissions reduction



of 3 megatonnes (Mt) CO, eq. The Regulations, in
addition to other measures and commitments made
by industry and provinces, particularly Ontario’s
mandated cessation of coal-fired electricity generation
by the end of 2014, are projected to reduce emissions
of carbon dioxide from this sector by 41 Mt below
2005 levels by 2020. This constitutes a 33% reduction
in GHG emissions from electricity generation for

the year 2020. Significant further reductions will
occur in subsequent years. Over the first 21 years, the
Regulations are expected to result in a cumulative
reduction of about 214 Mt of GHGs, equivalent to
removing some 2.6 million personal vehicles from
the road per year over this period. In addition to
contributing to Canada’s climate change objectives,
this measure will help improve air quality for
Canadians.

4.41.3 Oil and Gas Sector

The Government of Canada is working with provinces
to reduce emissions from the oil and gas sectors while
ensuring Canadian companies remain competitive.

Emissions-Intensive and Trade-Exposed
Sectors
Environment Canada is developing sector-specific
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regulatory approaches for other major-emitting
industrial sectors.

Emissions-Intensive and Trade-Exposed Industries
are broadly characterized as having relatively

high emissions per unit produced and exporting a
significant portion of their production. These sectors
face global competition for market share and have
limited ability to pass on costs. As a result, approaches
for these sectors must be carefully calibrated to
maintain economic competitiveness. Canada classifies
the following sectors as Emissions-Intensive and
Trade-Exposed Industries: fertilizers (including
potash) and chemicals, aluminum/alumina, iron and
steel, pulp and paper, cement, base metals smelting,
iron ore pelletizing, and lime.

4.4.1.5 Cross-Sectoral Measures

Regulations under the Energy Efficiency Act
Regulations under the Energy Efficiency Act have
now been established for more than forty 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.

Natural Resources Canada 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 (e.g., provinces, territories and the
U.S.), and update testing methodologies and
labelling requirements.

With the introduction of Canada’s Energy Efficiency
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 within
the range of products within its category, allowing
customers to consider the most energy-efficient choice.

4.4.2 Federal Investments in Clean Energy
Technology
The Government of Canada also recognizes the
importance of clean technologies for achieving
sustainable economic prosperity, while creating a
healthier environment. The Government is committed
to supporting clean technologies and has made
significant investments to transition Canada to a
clean energy economy and advance Canada’s climate
change objectives. Since 2006, the Government has
invested over $10 billion in green infrastructure,
energy efficiency, the development of clean energy
technologies, and the production of cleaner energy
and cleaner fuels. Some of these programs include the



ecoENERGY Technology Initiative, ecoENERGY for
Renewable Power, the Clean Energy Fund, and the Pulp
and Paper Green Transformation Program. A complete
list of all relevant measures is provided in Table 3 of
Canada’s 1st Biennial Report in Annex I of this report.

The Government is also supporting investments in
clean energy technologies through tax measures

(e.g., the accelerated capital cost allowance for clean
energy generation and conservation equipment)

and through reforms to its approach to supporting
business innovation, including taking a more whole-
of-government approach to innovation support,
improving coordination and focus for its programs, and
strengthening research and development partnerships
between academia and industry.

Sustainable Development Technology
Canada
Sustainable Development Technology Canada (SDTC)
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is an arm’s-length, not-for-profit foundation established
through the Canada Foundation for Sustainable
Development Technology Act (2001) that finances and
supports the development and demonstration of clean
technologies. The organization reports to Parliament
on an annual basis through the Minister of Natural
Resources. SDTC manages funds endowed by the
Government of Canada and provided under authority
of the Minister of Natural Resources and the Minister
of the Environment, the most notable being the
Sustainable Development Tech Fund.

The Sustainable Development Tech Fund was
established in 2001 to support the development and
demonstration of new sustainable development
technologies with a focus on addressing issues related
to climate change, clean air, clean water and clean
soil. The Government of Canada has allocated a total
of $915 million to this fund, including an injection of
$325 million in Budget 2013. To date, the Sustainable
Development Tech Fund has allocated $592 million
to support 245 projects across Canada, leveraging an
additional $1.5 billion, mostly from industry. It has

a strong presence in the Canadian clean technology
sector and has served as an important catalyst to foster
innovative collaborations. One example of a project
under this fund is N-Solv Corporation’ Bitumen
Extraction Solvent Technology. Funding for this project
is being used to demonstrate a low-temperature in-situ
production technology for bitumen reserves using

a pure, condensing solvent. The N-Solv technology

is targeted to produce 85% fewer greenhouse gas
emissions than current in-situ processes and will reduce
the consumption of process water to zero.

SDTC is partnering with Export Development
Canada, Canada’s export credit agency, to further
develop Canada’s international capabilities in the
clean technology sector by addressing barriers to
success for Canadian clean technology firms. Export
Development Canada supports projects or transactions
involving later-stage SDTC companies by deploying
its range of products, including bonding, guarantees,
financing and political risk insurance. SDTC in

turn shares with Export Development Canada its
assessment of technology risks and its assessment

of the capacity of portfolio companies to perform in
international markets.

While environmental outcomes are an indirect,
long-term objective of the organization (the primary
objective being to build the capacity of Canadian

clean technology entrepreneurs), SDTC-supported
projects have yielded environmental benefits, including
greenhouse gas emissions reductions. It is projected
that SDTC’s efforts will have resulted in a total
cumulative GHG reduction of 135.8 Mt CO, eq (global)
by 2020. As of 2012, completed projects are estimated to
have yielded a total of 2.1 Mt CO, eq.

4.4.2.2  eCoENERGY Innovation Initiative

The ecoENERGY Innovation Initiative is investing up
to $268 million over five years (2011-2016) in renewable
energy and clean energy technologies. The initiative’s
objective is to support energy technology innovation
to produce and use energy more cleanly and efficiently.



The program will help in the search for long-term
solutions to reducing and eliminating GHGs and air
pollutants from energy production and use.

The initiative consists of two separate funding streams:
one for research and development projects and one

for demonstration projects. A portion of the funding
from the ecoENERGY Innovation Initiative program

is provided to federal researchers and laboratories to
continue research and development work.

Activities funded under the program are in five strategic
priority areas:

* Energy Efficiency

* Clean Electricity and Renewables

* Bioenergy

+ Electrification of Transportation

* Unconventional Oil and Gas

4.4.2.3 Carbon Capture and Storage

Canada has invested heavily in the research,
development, and demonstration of carbon capture and
storage technologies. Canada’s federal and provincial
governments have invested over $1.8 billion in funding
for carbon capture and storage. Federal funding is
provided through a number of programs such as

the Clean Energy Fund, the ecoENERGY Innovation
Initiative, and the ecoENERGY Technology Initiative.
With four large-scale demonstration projects either
operational or proceeding with construction, Canada
remains a global leader in advancing carbon capture
and storage. Canada is also an active member in a
number of multilateral initiatives which include a
focus on the further development of improved, cost-
effective carbon capture and storage technologies such
as the Carbon Sequestration Leadership Forum, the
Carbon Capture Use and Storage Action Group of the
Clean Energy Ministerial, the Global Carbon Capture
and Storage Institute, and the Canada-U.S. Clean
Energy Dialogue.

The Government of Canada provided, in 2008,
$240 million for SaskPower’s Boundary Dam carbon
capture and storage project, which is set to begin

commercial operations in 2014. Once operational, the
project will capture up to 1 Mt CO, annually from a coal-
fired power plant in southern Saskatchewan.

4.4.3 Other Federal Complementary
Measures
To complement the regulations under the sector-
by-sector approach, and in addition to investments
in clean energy technologies mentioned above,
the Government of Canada has also put in place a
number of non-regulatory measures such as programs
targeting energy efficiency and the transportation
sector. Moreover, the Government has also introduced
measures to enhance the neutrality of the tax system
across sectors by phasing out certain tax preferences
for the oil and gas and mining sectors (including coal
mining). The Government of Canada’s conservation
efforts also support Canada’s climate change objectives
by protecting natural heritage features that perform
an important carbon-storage function. An example is
the six-fold expansion of the Nahanni National Park
Reserve which will protect key boreal forest ecosystems.

A cross-section of measures is outlined below for the
purposes of illustration. A complete list of relevant
measures is provided in Table 3 of Canada’s 1st Biennial
Report in Annex I of this report.

ecoENERGY for Aboriginal and Northern
Communities Program

The ecoENERGY for Aboriginal and Northern
Communities Program is investing $20 million over five

4.4.3.1

years (2011-2016) to support Aboriginal and northern
communities, including off-grid communities, to
reduce GHG emissions through the integration of
proven renewable energy technologies such as residual
heat recovery, biomass, geothermal, wind, solar and
small hydro. The program provides funding support
for the design and construction of renewable energy
projects integrated with community buildings, and

for the feasibility stages of larger renewable energy
projects, thereby displacing natural gas, coal, and diesel
generation of electricity and heat.



The program works collaboratively with communities,
federal departments, provincial/territorial
governments, utilities and other stakeholders to
improve project development opportunities and to
increase the uptake of renewable energy technologies in
Aboriginal communities and in the North.

4.4.3.2 ecoENERGY Efficiency program

The ecoENERGY Efficiency program is investing

$195 million between 2011 and 2016 to improve energy
efficiency in Canada—at home, at work, and on the
road. Operating in the residential, commercial and
institutional, industrial, and transportation sectors,
these efforts will: make the housing, building, and
equipment stock more energy-efficient through
regulations, codes, and standards; make energy
performance more visible in all sectors through
labelling, benchmarking, training, and information
sharing to affect behaviour change; and make industry
and vehicle operations more efficient though energy
management standards, practices, and training.
Improving energy efficiency will contribute to a cleaner
environment, reducing GHG emissions while saving
Canadians money and making the most of Canada’s
natural resources.

An example of Natural Resources Canada activity under
this program is the National Energy Code for Buildings
(Code) 2011, which placed Canada on a comparable
footing with other countries in energy-efficient building
construction. Code 2011 is 25% more stringent than

the previous code. Twelve Canadian provinces and
territories are adopting Code 2011, or adapting it to their
circumstances, and one territory published guidelines
that exceed it.

4.4.3.3 Clean Transportation Initiatives

The Government of Canada undertakes research and
provides economic incentives to support the adoption
of low-emission technologies and practices in the
transportation sector. For example, Transport Canada’s
Shore Power Technology for Ports Program and Truck
Reservation System Program provide funding for the

deployment of Marine Shore Power technologies and
intelligent transportation systems, respectively, at ports.

Transport Canada also tests, evaluates, and provides
expert technical information on the environmental
and safety performance of advanced light-duty vehicle
and heavy-duty vehicle technologies through its
ecoTECHNOLOGY for Vehicles Program. The program
shares technical findings to inform the development
of vehicle emissions regulations; to guide the proactive
development of new or revised safety regulations,
standards, codes, and guidelines; and to support the
development of non-regulatory industry codes and
standards to help integrate new vehicle technologies
in Canada.

Transport Canada also supports the reduction of GHGs
from the transportation sector through agreements
with industry. For example, Canada’s Action Plan to
Reduce Greenhouse Gas Emissions from Aviation is

a comprehensive voluntary approach that includes

all segments of the Canadian aviation sector, from
airlines and airports to air traffic navigation and aircraft
manufacturers. The Action Plan sets an aspirational
goal to improve fuel efficiency from a 2005 baseline by
an average annual rate of at least 2% per year until 2020.
The Action Plan forms the basis for the Government

of Canada’s response to the International Civil

Aviation Organization’s Assembly Resolution A37-19,
which encouraged Member States to submit national
action plans by June 2012, setting out measures each
state is taking or will take to address international
aviation emissions.

With respect to the rail sector, Transport Canada is
working under the framework of the Canada-U.S.
Regulatory Cooperation Council on a joint voluntary
approach with the U.S. Environmental Protection
Agency on the development of potential strategies to
reduce greenhouse gas emissions from locomotives.



4.4.4 Land Use, Land-use Change and
Forestry (LULUCF) Sector
LULUCF is an important sector given Canada’s
significant share of global forest cover and the central
role of agriculture in different regions of the country.
Over the last two decades, important changes have
occurred in land management practices in Canada
that have reduced CO, emissions or enhanced their
removals from the atmosphere. For example, farmers
have increasingly adopted no-till practices and reduced
summer fallow practices, thereby increasing the rate of
soil carbon sequestration. Improved practices have also
been adopted by the forestry sector, primarily as a result
of provincial policies and/or regulations. Although
these policies and regulations are aimed broadly at
improving sustainability in the sector, they can also
reduce carbon emissions and increase sequestration.
Improved practices include: relatively more reliance on
tree planting as opposed to natural regeneration; more
use of improved seed stock for tree planting; more and
faster rehabilitation of harvest roads and landings; and
adjustment in management practices to reduce soil
compaction. Additional information and data on the
LULUCF sector can be found in Chapter 3: Canada’s
Greenhouse Gas Inventory.

4.4.5 Addressing Short-Lived Climate
Pollutants
A key element of Canada’s approach to climate change
includes addressing short-lived climate pollutants such
as black carbon, methane and hydrofluorocarbons.
Due to their short life span, reducing short-lived
climate pollutants can achieve more immediate climate
benefits, particularly in the North, as well as important
health benefits. To this end, Canada is taking action
domestically and internationally to reduce short-lived
climate pollutants. For example, Canada is a founding
member of, and active participant in the Climate
and Clean Air Coalition, a voluntary international
framework for concrete action to accelerate efforts
to reduce short-lived climate pollutants. Since its
launch in February 2012, the Coalition has grown
to include over 70 member countries and non-
government partners.

In addition, Canada is the current Chair of the Arctic
Council (2013-15). During Canada’s Chairmanship, a
new Task Force, co-chaired by Canada and Sweden,
will work towards actions to reduce emissions of black
carbon and methane.

Within Canada, measures in place already contribute to
reducing short-lived climate pollutants. These include
regulations concerning on-road vehicle and engine

air pollutants, off-road diesel engine emission air
pollutants, sulphur in gasoline and diesel regulations,
and regulations to limit air pollution from marine
shipping in Canadian coastal waters. Additional
regulatory measures (e.g., GHG regulations for
coal-fired electricity generation) will further reduce
these emissions.

4.5 Provincial and Territorial Polices and
Measures and their Effects

4.5.1  Provinces

Recognizing that Canada’s Copenhagen target is a

national target that is meant to be achieved through

the actions of all levels of government, businesses,

and individual Canadians, actions are being taken by

more than just the federal government. Provinces and

territories are playing a role in several international
and regional climate action plans and partnerships. For
example:

+ British Columbia, Manitoba, Ontario, and Quebec
are, along with California, members of the Western
Climate Initiative, a collaboration of jurisdictions
working together to identify, evaluate, and implement
emissions trading policies to tackle climate change
at aregional level. Members have set a regional
greenhouse gas emissions reduction target of 15%
below 2005 levels by 2020.

+ British Columbia, Ontario, and Quebec are members
of the International Carbon Action Partnership. The
Partnership is comprised of public authorities and
governments that have established or are actively
pursuing carbon markets through mandatory cap
and trade systems with absolute caps. At this time,



however, British Columbia and Ontario have not
established cap and trade systems.

+ All Canadian provinces and territories now
participate in the Climate Registry, a continental-
wide, sub-national effort to develop a common
reporting system.

* New Brunswick, Nova Scotia, Prince Edward Island,
and Newfoundland and Labrador are all signatories
to the New England Governors/Eastern Canadian
Premiers Climate Change Action Plan. This plan
includes a voluntary commitment to reduce regional
greenhouse gas emissions to 1990 levels by 2010,
10% below 1990 levels by 2020, and recognizes a long
term 2050 target for reductions of 75-85% below
2001 levels. The plan has identified energy demand,
electricity, and transportation as key sectors for
emissions reduction.

* New Brunswick, Nova Scotia, Prince Edward Island,
and Newfoundland and Labrador, have signed the
Atlantic Energy Framework for Collaboration. This
agreement is designed to increase cooperation on
energy development to achieve a more sustainable,
reliable, and secure energy supply. This cooperation
aims to enable the region to more fully develop its
renewable energy resources.

+ Ontario, New Brunswick, and Quebec are observers
of the Regional Greenhouse Gas Initiative, a
cooperative effort by ten Northeast and Mid-
Atlantic States to limit greenhouse gas emissions.
The Regional Greenhouse Gas Initiative is the first
mandatory, market-based CO, emissions reduction
program in the United States.

4.511  Newfoundland and Labrador
In August 2011, Newfoundland and Labrador released
an updated Climate Change Plan called Charting Our

Course, which built on the province’s 2005 Action Plan.

The 2011 Action Plan sets out 75 commitments for

action across the economy and reaffirms a commitment

to reduce greenhouse gas emissions to 10% below

1990 levels by 2020, and 75-85% below 2001 levels by
2050. Data released in 2013 indicated that the province
came close to its 2010 target. This data also showed

that significant progress has been made over the past
decade: GHG emissions in 2010 were 18% below peak
GHG emissions in 2002.

The 3,000 megawatts (MW) Lower Churchill Project

is one of the largest renewable energy projects in

North America. Phase One of the project (the 824 MW
Muskrat Falls development) was formally sanctioned

in 2012. Once this development becomes operational

in 2017, 98% of Newfoundland and Labrador’s energy
will come from renewable clean sources, ensuring
areliable, competitively-priced supply of power for
development in the province, with the surplus exported
to markets in North America. Muskrat Falls will enable
Newfoundland and Labrador to displace an estimated
1.2 Mt of GHG emissions annually from its oil-fired
thermal generating station in Holyrood which accounts
for over 10% of the province’s current greenhouse

gas emissions.

Since 2007, the provincial government has set out a
number of energy efficiency initiatives. These include
residential energy audit and rebate programs, a number
of which were cost shared with the federal government.
Commercial and industrial rebate programs and
energy audits are being implemented through the two
electrical utilities. This will be complemented by new
actions in the province’s 2011 Energy Efficiency Action
Plan, Moving Forward. These include a requirement
that new buildings constructed with provincial
funding be built sustainably and strive to attain
Leadership in Energy and Environmental Design silver
status, and energy audits be conducted on existing
government buildings.

Newfoundland and Labrador is taking action in

its energy intensive sectors. For example, through

the regulatory agency responsible for overseeing the
offshore oil sector, the province has adopted the World
Bank’s voluntary standard for gas flaring.

Newfoundland and Labrador is also providing support
to business, non-governmental organizations, and



municipalities to reduce GHGs emissions in the
province. The Newfoundland and Labrador Green Fund
is a three year $25 million program that is cost-shared
with the federal government to support a wide range of
climate change and energy efficiency-related initiatives
($23 million is funded by the federal government and
$2 million by the provincial). Investments through

the Green Fund are expected to result in an annual
reduction of approximately 200,000 tonnes CO, eq.
Projects include energy efficiency projects, small

scale wind turbines, biofuels, and waste methane
capture at the Robin Hood Bay Regional Waste
Management Facility in St. John’s.

4.51.2  Prince Edward Island

Prince Edward Island (P.E.I.) released a Strategy for
Reducing the Impacts of Global Warming in 2008.
Goals include reducing GHG emissions, enhancing
carbon sinks, improving adaptation to climate change,
and increasing public awareness. P.E.I. seeks to reach a
target of reducing GHG emissions to at least 10% below
1990 levels by 2020.The Strategy outlined 47 action
items focused on energy efficiency and conservation,
renewable energy, transportation, agriculture,
adaptation, public education and awareness, and
government leadership.

Achievements under the Strategy include:

+ P.E.L has reduced by over 20%, since 2001, the amount
of CO, eq emitted per MW hour of electricity use.

* Biomass heating facilities are now operational in
seven large government facilities (schools, hospitals,
etc.) across the province. Recent contracts will see
similar heating systems established in another
13 facilities.

* Work continues on the drafting of a provincial
building code and associated energy standards under
the National Energy Code for Buildings to create
energy-efficient construction. An implementation
date of early-to-mid 2014 is anticipated.

+ Since 2009, the Province has contributed $7.5 million
toward a series of programs designed to improve
energy efficiency in private homes and businesses.

P.E.I's Energy Accord was released in November 2010
and took effect in March 2011. The Accord is a five-year
energy strategy developed by P.E.L. in partnership with
the Maritime Electric Company Limited. Its goals are to
lower and stabilize electricity rates and increase P.E.I’s
reliance on locally owned wind power. The Accord
contains a number of initiatives, including support

for an additional 40 MW in wind generation (once
installed, 33% of the province’s electricity supply will
come from wind generation) and the establishment of a
provincial Commission on the Future of Electricity.

4.5.1.3  Nova Scotia

Nova Scotia has an economy-wide GHG emission

target of at least 10% below 1990 levels by 2020. Nova

Scotia’s key initiatives to meet its emission reduction

targets include:

+ A mandatory declining cap on greenhouse gas
emissions for Nova Scotia Power, starting from
10.2 Mt in 2009 and declining to 4.5 Mt in 2030. This
cap is regulated under the Environmental Act and the
Greenhouse Gas Emissions Regulations.

+ Under the Environmental Goals and Sustainable
Prosperity Act 2007, Green Economy Act 2012, and
Renewable Electricity Regulations, Nova Scotia
committed to a target of meeting 25% of electricity
needs from renewable sources by 2015 and 40%
by 2020.

+ A Community Feed-in Tariff Program to support the
local development of renewable energy projects.

A Sustainable Transportation Strategy launched
in April 2013 with funding of $6 million to
support a range of activities including public
transit fleet efficiency, land use planning, and
active transportation.

Increasing overall provincial energy efficiency by 20%
over current levels by 2020.
+ Support for the development of biomass/biofuels.

In September 2012, the Nova Scotia government

and the Government of Canada published the draft
Agreement on Equivalency of Federal and Nova
Scotia Regulations for the Control of Greenhouse Gas



Emissions from Electricity Producers. This agreement
establishes that Nova Scotia regulations on GHG
emissions from electricity producers are equivalent in
effect to regulations from the federal government and,
therefore, the latter does not apply in Nova Scotia.
Nova Scotia amended its GHG regulations to require
additional reductions for the period from 2021 to 2030
in September 2013.

4.5.1.4 New Brunswick

New Brunswick 2007-2012 Climate Change Action
Plan was completed in 2012. The province is currently
renewing its Climate Change Action Plan and remains
committed to the 2020 target of 10% below 1990 levels.
In its 2011-2012 Progress Report, New Brunswick
projected that it was on track to meet its 2012 target of
returning to 1990 GHG emissions levels.

New Brunswick’s Air Quality Regulations set the
context for all industrial sectors operating in the
province and include an industrial approvals program
which generally incorporates facility level emission
caps, mitigation requirements, as well as monitoring
and reporting programs, and compliance enforcement.

New Brunswick’s new Oil and Gas Rules address air
emissions and require the reporting and management
of greenhouse gas emissions. The Government of New
Brunswick plans to extend this requirement to other
large industrial sectors such as pulp and paper and
electricity generation.

In 2011, New Brunswick adopted the New Brunswick
Energy Blueprint energy policy. Key policies that
encourage continued reductions in GHG emissions
include support for: biomass, an electricity efficiency
plan, energy efficiency building code standards,

and minimum efficiency levels for appliances and
equipment. Total GHG reductions resulting from

the Blueprint are projected to reach 1.3 Mt when fully
implemented in 2020. New Brunswick also adopted the
Renewable Portfolio Standard in 2006 and expanded it,

requiring that by 2020, 40% of in-province electricity
sales come from renewable energy.

After a refurbishment project started in 2008, the Point
Lepreau Nuclear Generating Station re-entered into
service in November 2012. With the re-introduction

of nuclear power into the grid, approximately 65% of
the province’s electricity production comes from non-
emitting energy sources. Point Lepreau itself supplies
30% of the province’s electricity.

In 2005, New Brunswick established Efficiency New
Brunswick as a Crown Corporation. Since 2005,
Efficiency New Brunswick programs have invested
$58.6 million to help make homes and businesses more
energy efficient, and leveraged $307 million in private
sector efficiency investments. This has reduced GHG
emissions by 326,000 tonnes per year and generates
over $50 million per year in energy cost savings.

4.51.5 Quebec

Quebec’s approach with respect to climate change

is based on four complementary policies: an energy
strategy, a climate change action plan, a mass transit
strategy, and a strategy aimed at developing Quebec
industry and green technologies.

Quebec’s energy strategy for 2006-2015 (May 2006)

Quebec’s energy strategy for 20062015 is mainly

centered on the development of renewable energy

(hydroelectric power, wind energy, and biomass

energy), along with more efficient use of all types of

energy. The energy strategy lists energy savings targets

for the main types of energy for 2015:

+ 2 million tonnes of oil equivalent for petroleum
products;

+ 350 million cubic meters for natural gas; and

* 11 terawatts per hour for electricity:

The strategy also includes:
+ Developing a portfolio of hydroelectric projects
totalling 4,500 MW by 2015.



* Successfully completing, over five years, new wind
energy projects totalling 3,000 MW in order to attain
the 4,000 MW target for 2015.

A new energy strategy is under development and should
be made public by 2015.

The 2013-2020 Climate Change Action Plan
Quebec’s 2013-2020 Climate Change Action Plan was
adopted in June 2012, following the 20062012 Climate
Change Action Plan.

Under the plan, the government has allocated close to
$3 billion over 8 years to contribute to Quebec’s goal

to reduce GHG emissions by 25% below 1990 levels

by 2020. The plan includes 30 priorities and measures
pertaining to various sectors such as energy, freight and
passenger transportation, manufacturing, buildings,
technological innovation, and adaptation to the
impacts of climate change.

One of the key elements of the action plan isa GHG
emission cap-and-trade system that came into force

in January 2012, and for which the first compliance
period began in January 2013. The sectors implicated
are electricity generation and distribution along with
major industrial facilities. In 2015, the system will be
expanded to include fuel and fossil fuels used notably
in the transportation, buildings, and small and medium
sized business sectors. Quebec and California are
scheduled to formally link their cap-and-trade systems
in January 2014. The Quebec government will hold its
first cap-and-trade auction on December 3rd, 2013, and
a joint auction with California in the spring of 2014.

The 2013-2020 Climate Change Action Plan also

includes measures aimed at:

*+ Promoting mass and alternative transit by improving
services, developing infrastructure, and facilitating
sustainable choices.

+ Greening vehicles in Quebec through the use of
vehicles that are more energy-efficient (electric and
plug-in hybrid electric) and better maintained.

+ Optimizing the logistics of passenger and freight
transportation and improving the efficiency of land,
marine, rail, and air transport.

* Improving the carbon footprint and energy efficiency
of Quebec companies.

* Promoting the use of renewable energy and
energy efficiency in residential, commercial, and
institutional buildings.

* Supporting innovation and research, and the
development, demonstration, and marketing of
technologies aimed at reducing GHG emissions.

In 2007, Quebec adopted a carbon levy that affects
about 50 large emitters such as producers, distributors,
and refiners of energy derived from fossil fuels. The
carbon levy generates revenues of $200 million per
year, which are used to fund various government
measures related to climate change. The carbon levy
will be gradually replaced by the Quebec cap-and-
trade system.

2006-2012 Quebec Public Transit Policy
Launched in 2006, the Quebec Public Transit Policy
aimed to increase public transit services by 16% and
ridership by 8% by 2012. The policy exceeded the
target objectives in 2012, with services and ridership
increasing by 21% and 11% respectively in Quebec.

Public consultation on a future sustainable mobility

policy took place in May-June 2013. The policy is

expected to be implemented in 2014 and will cover the

following areas:

* Land-use planning and transportation

* Public transit governance and funding

+ Electrification of transportation and environment

* Regional, rural and interurban transportation

* Specialized transit for handicapped transit users or
those with reduced mobility

4.5.1.6  Ontario

Ontario’s policies and measures to address climate
change mitigation are outlined in the Climate Change
Action Plan. Released in 2007, the plan set province-



wide emission reduction targets and outlined a range
of initiatives to reduce GHG emissions and support a
sustainable, clean, low-carbon economy. Specifically,
the Climate Change Action Plan includes a set of
short-term (6% below 1990 levels by 2014), medium-
term (15% below 1990 levels by 2020), and long-term
(80% below 1990 levels by 2050) targets for reducing
Ontario’s GHG emissions. The Climate Change
Action Plan is updated through regular reports
describing the province’s progress on existing and
new initiatives.

Green Energy, Conservation and Efficiency

Most of Ontario’s progress in emissions reductions

has been achieved through the phase-out of coal-fired
electricity generation. Since 2003, Ontario has shut
down 11 of 19 coal units across five generating stations.
With six more units to be shut down at the end of 2013,
one year ahead of schedule, the province is on track to
end coal-fired electricity generation by the end of 2014.
The Ontario government estimates that this policy
will reduce GHG emissions from the electricity sector
by approximately 30 Mt from 2003 levels. Ontario

is replacing coal-fired generation with increased
conservation and cleaner energy sources like natural
gas, nuclear, solar and wind.

Other actions include:

+ Investments of $2 billion in conservation programs
between 2006 and 2011 resulting in 216 MW of demand
savings and 605 GW per hour energy savings in 2011.

+ New regulation passed in 20m that will require
Ontario’s broader public sector (e.g., municipalities,
universities, colleges, schools, and hospitals) to
demonstrate leadership in energy conservation by
reporting annually on energy use and greenhouse gas
emissions starting in 2013.

+ Installing over 4.7 million smart meters which track
electricity use of homes or businesses and help
Ontarians make more informed decisions about their
electricity consumption.

Transportation

The 25-year Big Move Regional Transportation

Plan adopted in 2008 aims to improve regional
transportation, bolster global competitiveness, protect
the environment, and enhance the quality of life in the
Greater Toronto and Hamilton Area. To date, $16 billion
has been committed and projects with committed
funding are underway.

Ontario’s electric vehicle program provides incentives
or plug-in electric vehicles, including grants of $5,000-
$8,500, supporting a vision of 1 in 20 vehicles driven in
Ontario to be electric by 2020.

Land Use and Stewardship

Ontario’s Provincial Policy Statement is the provincial
framework for land use planning and development
policies, and guides municipalities when creating their
planning policies and in their decision-making related
to planning. The Provincial Policy Statement addresses
the need to reduce GHG emissions through policies
that promote efficient use and management of land
and infrastructure, protection of the environment, and
wise use of resources. This includes the promotion of
compact development, increased use of public transit
and other non-motorized methods of transport, and
encouraging land use patterns and forms of settlement
based on higher densities and on mixed uses.

Ontario’s Greenbelt, established in 2005, is composed
of 1.8 million acres of protected prime agricultural
land and environmentally sensitive areas in southern
Ontario. Implemented through municipal official

plan policies, this plan plays a role in greenhouse

gas emissions reductions by curbing urban sprawl,
preserving agricultural land, protecting agricultural
soils, forests, wetlands and watersheds, and promoting
trails, parklands and open spaces by protecting natural
features (trees, plants, and grass) that perform an
important carbon-storage function.



Agriculture and Waste

The Environmental Farm Plan is a voluntary program
that enables farmers to learn and implement best
management practices that can provide economic and
environmental benefits. Practices under the plan that
support the reduction of greenhouse gas emissions
include manure management, feed efficiency and
livestock management, nutrient management planning,
precision agriculture, farm energy audits, and farm
energy and water conservation measures.

The Ontario Ethanol Growth Fund has helped create
an industry with domestic production that is currently
at 885 million litres per year, projected to grow to over
one billion litres per year. This initiative has created
over 300 skilled jobs in rural Ontario, generated over
$635 million in capital investment, and continues to
contribute to improved air quality in Ontario. Ontario
has seven ethanol facilities in place.

4.5.1.7 Manitoba

In June 2012, Manitoba released Tomorrow Now, a

new eight-year strategic plan, for public comment. The
plan foresees the modernization of the Sustainable
Development Act and the release of an updated climate
change action plan, as well as a comprehensive energy
strategy, including a 43% increase in hydro power
output from 2012 levels in the next 15 years.

The Manitoba Climate Change and Emissions
Reductions Act received Royal Assent in July 2008 with
an initial target to reduce emissions to an amount that
is at least 6% less than Manitoba’s total 1990 emissions
by 2012. Between 2000 and 2011, Manitoba’s emissions
decreased by seven percent amidst a 9.6% increase in
its population and 78% growth in its economy during
the same period.

As legislated under the Manitoba Climate Change
and Emissions Reductions Act, Manitoba achieved its
interim GHG emissions reduction target to stabilize
emissions at 2000 levels by 2010. Manitoba has fully
implemented its 2008-2012 climate change plan,

with over 60 actions carried out across multiple
sectors. Sectors covered by the plan include energy,
transportation, agriculture, municipalities, businesses,
and public sector operations.

Manitoba GHG emissions reduction programs include:

+ Setting a provincial energy savings target of
842 MW of electricity by 2017. In addition, the
government has committed to developing 1000 MW
of wind power over the next decade, as well as
expanding renewable power production through
hydroelectric, geothermal, solar, and biomass
power production.

+ Introducing a coal-reduction strategy including a tax
on coal emissions that came into effect in January
2012 that provides capital support for coal-reliant
industries to convert to cleaner energy and support
for developing biomass.

+ Committing $3 billion over 10 years for
the Clean Energy Transfer Initiative to promote
enhancements to the east-west power grid to
sell hydro power to other jurisdictions.

+ Expanding energy efficiency through new
building codes and standards; programs for
homeowners, low-income housing, businesses and
farms; and promoting energy efficient appliances.

* Implementing a provincial biofuels mandate.

+ Phasing down the Brandon coal-fired generating
station for use in emergency circumstances.

* Requiring large landfills to capture methane gas.

In November 2012, Manitoba released the Clean Energy
Strategy which outlines actions to harness water, wind,
solar, and biomass resources within the province.
Priorities include:

+ Expanding development of hydroelectricity
generation and transmission.

+ Expanding energy efficiency programs and standards.

* Ensuring affordable utility rates.

+ Expanding alternative renewable energy sources
(wind, geothermal, biomass, biofuels, electric
vehicles).

* Reducing reliance on fossil fuels.



4.51.8 Saskatchewan

Saskatchewan is taking action to reduce its level of

GHG emissions. The Management and Reduction of

Greenhouse Gases Act—a key piece of legislation in

Saskatchewan'’s approach to climate change—received

Royal Assent in 2010 and was amended in April 2013.

The Act provides for:

+ Creation of an Office of Climate Change in
the Ministry of Environment.

* Regulation of major GHG emitters.

+ Provincial carbon price for regulated emitters.

* The Saskatchewan Technology Fund to collect
carbon compliance payments from large emitters
to invest in low-emitting technologies to reduce
GHG emissions.

+ A Climate Change Foundation to promote
research and development of low carbon
technologies, adaptation, and public education
and awareness.

+ Performance agreements with large emitters to reduce
GHG emissions outside of regulated activities and
with non-regulated emitters in the agriculture,
transportation, commercial, and residential
building sectors.

Green Initiatives

The Government of Saskatchewan committed

$70 million to the Go Green Fund over four years,

beginning in 2008. The Go Green Fund currently

manages 20 contracts with Saskatchewan businesses,

organizations, and communities. Funding has

supported household energy efficiency and water

conservation programs, such as the Energy Efficiency

for New Homes Program and small scale renewable

energy initiatives in Saskatchewan, including solar,

wind, and biomass through the Net Metering Program.

Examples of Go Green Fund projects include:

+ Saskatchewan Government Insurance Green Vehicle
Rebates program

+ Provincial climate change program

+ Aquistore carbon capture and storage project through
the Petroleum Technology Research Centre

* Green energy programs including Solar Heating
Initiative for Today and Municipal Energy Efficiency

* High level wind energy storage project with Cowessess
First Nations and the Saskatchewan Research Council

Carbon Capture Storage

Saskatchewan is currently engaged in a number of
Carbon Capture and Storage Initiatives including the
following examples.

The International Energy Agency Greenhouse Gas
Weyburn-Midale CO, Monitoring and Storage Project
was launched in 2000 and has studied carbon dioxide
injection and storage into two depleted oilfields in
south-eastern Saskatchewan. The end result was the
publication of a Best Practice manual in 2012 and a
scientific publication in June 2013 to recommend best
practices for the geological storage of carbon dioxide in
a depleted oil reservoir. Approximately 8500 tonnes CO,
per day are captured from a coal gasification facility—
owned by the Dakota Gasification Company located in
Buelah, North Dakota. The gas is compressed to a liquid
phase and transported via a 320 kilometer pipeline to
the Weyburn and Midale oil fields for injection. This is
the first time that a man-made source of CO, has been
used for enhanced oil recovery.

The Boundary Dam Integrated Carbon Capture and
Storage Demonstration Project will see