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Canada’s Capital Region to meet the challenges of the
21st century. It will result in long-term strategic
directions that integrate the concepts of sustainability,
resiliency and liveability into all aspects of our
communities.
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This series of Discussion Papers presents a range of
ideas for how we can succeed in facing challenges
such as demographic change; resource scarcity;
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and food costs; a changing climate; and, sudden
shocks such as extreme weather conditions and
emergencies. The papers are intended to stimulate
dialogue about the best ideas for the future of the
region and provide the basis for our future plans.
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Greening the Economy
The Future of Social Development
The Future of Food and Farming
The Future of Natural Systems
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The Future of Water, Stormwater, and Wastewater
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Management
The Future of Land Use, Growth Management and
Urban Form
The Future of Mobility
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1Introduction

1.1. The Future of Buildings and Energy
Supply

Buildings are the largest consumer of energy in the region, ahead of transportation and industry,
and are also the greatest source of greenhouse emissions (GHGs). Strategies to increase building
efficiency, coupled with strategies to increase local production of low-carbon energy, can
increase local resiliency and sustainability. Together they serve to help mitigate the impacts of
resource scarcity and the rising cost of energy on local businesses and residents now and for the
future. An estimated $2 billion is now spent annually on energy in our region, and reducing
energy expenditures can keep more of this spending in the local economy. Energy-efficient
buildings and low-carbon energy also help to reduce air pollution and greenhouse gas emissions
and to increase the liveability of our communities.
As planning authorities and providers of municipal services, municipalities influence energy and
emissions through decisions on land use, housing form and density, transportation infrastructure,
and solid waste management. In the region, the NCC is a major player on federal land use and
planning decisions. This paper focuses the role of our Partners—the NCC and the cities of
Ottawa and Gatineau—in the area of buildings and energy supply.
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1.2.

Summary

Three overarching approaches have been developed to shape the future of buildings and energy
supply in the region. Each approach is a response to the following question: ―What actions could
and should we take to ensure that energy demand is reduced and supplied from green, renewable
sources?‖ Based on public and stakeholder feedback, the goal of Choosing our Future is to set a
preferred path for the region’s long-term plans. The approaches described here are not intended
to be definitive. Rather, they are intended to stimulate discussion, responses and foster ideas. The
approaches build on the questions in the other papers related to land use and energy by
presenting strategic directions related to buildings and energy supply, and include:
1. Energy-Efficient Buildings look at three prongs of activities that are aimed at reducing
energy bills and increasing energy efficiency and renewable energy use in new and existing
buildings, including:
a. Retrofitting existing residential and commercial buildings —improving the
performance of existing commercial, institutional, and residential buildings
b. Energy-efficient new buildings — increasing the performance of new buildings beyond
provincial energy codes
c. Building-scale renewables — advancing renewable heat and power opportunities
installed at the building or site scale for new and existing buildings
2. Low-Carbon Energy Supply is a two-point strategy to advance long-term community
energy systems that are dependable, affordable, and low-emission.
a. Renewable electricity — is primarily oriented towards Ottawa, as Gatineau has lowcarbon electrical power through Hydro Quebec
b. District energy — extends the region’s existing district energy systems where
appropriate and uses low-carbon fuels
3. Capacity Building provides education, and training to foster the skills, knowledge,
experience, desire, relationships and institutions necessary to implement this agenda.
a. Community stream is oriented towards key public constituencies
b. Internal stream is oriented towards the Choosing our Future Partners and their staff
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2
2Background
2.1.

Buildings and Energy Defined

A number of definitions are useful to assist in understanding buildings and energy systems.
These include:
Advanced renewable energy technologies include both large and small-scale new hydro,
wind, and solar technologies that do not use fossil fuels. Building retrofits refer to the
addition of new materials or components that were not provided during original
construction. Retrofits may include improvements to a building envelope (insulation) or
the addition of renewable energy systems.
Community (or district) energy systems supply heat or power to multiple buildings,
usually at a neighbourhood-scale. They are larger than wind or solar installed on a single
building or site.
Low-carbon energy supply emphasizes renewable energy sources such as hydro, wind
and solar, but also considers efficient combustion of natural gas. Natural gas would
ideally be used only for peak demand and phased out over the long term.

2.2.

Context

Figure 1 below shows how emissions would increase more than 50% across all sectors over the
next fifty years if the region’s historic patterns of energy consumption, transportation and land
use do not change and the population continues to grow.
Ottawa’s share of greenhouse gas emissions in the projection can be attributed to its larger
population, as well as energy supply differences, discussed below.
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Figure 1: If the historical trend continued and no actions were taken by local and senior governments, greenhouse gas emissions would
increase in the order of 50% by 2060.

Provincial Context
Historically, most building and energy supply policies in Canada have been driven by a
combination of provincial and federal government decisions. In Ontario, some electricity
generation as well as distribution has been managed by municipal utilities, as is the case with
Hydro Ottawa. However, even when managed locally, provinces still hold the greatest influence
over electricity.
Provincial emission reduction targets provide an increasingly important backdrop to the
challenge of energy sustainability. In 2007, Ontario committed to reducing emissions 6% below
1990 levels by 2014, and 15% by 2020. Quebec also has an aggressive 20% reduction target
below 1990 levels by 2020.i Both jurisdictions have policies to achieve approximately 80%
reductions by 2050 – roughly in line with published scientific evidence on the reductions
necessary globally to avoid tipping points of GHG emissions and pollutants in the atmosphere.
Meeting these long-term targets and achieving these emission reductions, will require all levels
of government moving to find ways to foster and drive innovations in energy supply and
building efficiency into the mainstream. Equally, it just makes good financial sense to use less
energy where possible.
Ontario has electricity supply challenges and moderately high electricity prices. Coal is being
replaced with advanced renewable power (e.g., wind and solar photovoltaics), increased use of
natural gas, and continued nuclear investment. Ontario’s Green Energy Act has been described
as North America’s most ambitious policy framework for advancing alternative energy.
Quebec has low electricity prices and low-cost, as their large-scale hydro resources positions
them as has North America’s lowest GHG emitter through electricity production. Quebec has a
modest policy framework for advanced renewables, focused on wind energy generation.
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Electricity Use by Source (2007)
Ontario

Hydro
23%

Quebec

Coal
17%

Natural
gas
7%

Natural gas
1%
Hydro
96%
Nuclear
3%

Nuclear
53%

Ontario’s electricity carbon intensity is approximately 180 tonnes CO2e/GWH. Quebec’s is 6 tonnes
CO2e/GWH.
The Green Energy Act has already increased the proportion of renewable electricity in Ontario
beyond the 2007 base year. This process of greening the grid is expected to continue.
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Building Energy Consumption: Residential (2007)
Ontario

Quebec

Other
9%

Other
27%

Electricity
27%

Natural
Gas
64%

Electricity
65%

Natural Gas
8%

The relative price of power in Ontario and Quebec significantly influences the choice of heating
technologies and energy supply; there is much more natural gas heat in Ontario and electric
baseboard heat in Quebec.

Building Energy Consumption: Commercial & Institutional (2007)
Ontario

Quebec

Other
8%
Electricity
28%

Other
32%
Electricity
50%

Natural
Gas
64%

Natural
Gas
18%

Building Stock Energy Intensity (GJ/m2)
Low Rise
0.83

Apartments
0.63

Commercial
1.65

Building Stock Energy Intensity (GJ/m2)
Low Rise
1.01

Apartments
0.81

Commercial
1.8

The amount of energy used per square metre of building space—or, energy intensity—is greater in
Quebec compared with Ontario, likely because of lower energy costs in Quebec
There is a significant difference in heating technologies and energy supply for commercial and
industrial buildings compared to residential buildings in Quebec (previous pie charts).

Ontario’s new conservation program includes managing future demand through higher energy
performance requirements in new buildings.ii New standards, scheduled for adoption into the
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Ontario Building Code in 2012, will significantly reduce the energy intensity of new buildings,
targeting a 25% reduction in non-residential energy intensity. The new requirements will
effectively put in place a LEED standard as a basic requirement for larger new buildings. iii Over
the short term, Quebec’s conservation efforts and new building codes will not be as aggressive as
Ontario’s, but over the longer term they are not expected to differ significantly.
Heat
Although heating accounts for the majority of
residential and commercial building energy use
(Figure 2), Ontario and Quebec – like the rest of
Canada – have no current program to promote
efficient, low-carbon, secure heating for
buildings. Ontario’s dominant renewable policy
Figure 2: NRCan, 2007: Residential Home Energy End Use
framework, the Green Energy Act, focuses on
iv
electricity. In Quebec, energy supply has
historically focussed on hydro-electricity and its most current strategy supplements this with
wind.v
Technological Context
Buildings
Over the last decade, innovations in technical performance for building energy and emissions
have advanced rapidly. Several voluntary building rating systems have emerged to encourage
energy performance through incentives—with EnerGuide and LEED as the front-runners in
Canada. Energy Star ratings are incentivizing higher-efficiency appliances. Passive building
design standards, more common in Europe, can reduce heating requirements by 80 to 90% across
all building types and reduce total energy requirements of homes by 50% to 65%.vi Some senior
governments and utilities in North America are exploring policies to strongly encourage nearnet-zero energy buildings that have the capacity to generate almost as much or more energy than
is required on site, sharing the remainder in adjacent buildings or across the grid.
Low-carbon energy supply
The fastest growing sources of heat and power are from new, low-impact renewable technologies
that harness energy directly from sun, wind, water and biomass. As conventional energy sources
become more constrained, and the diverse social costs of fossil fuels begin to be reflected in
public policies, these new technologies will achieve greater economies of scale and progressively
lower prices.
Local & Regional Context
Through land use decisions, Ottawa and Gatineau, like other municipalities, have significant
influence over building size and type (e.g. detached vs. attached homes) – which in turn impact
building energy and emission profiles.
Local governments also have other tools that may be used to improve building efficiency and
support low-carbon energy supply. These include various permit processes; financial incentives
in the form of reduced municipal charges for development; rezoning applications; design
guidelines; partnerships and special projects with other public sector and private players; and
corporate leadership. Opportunities for local governments and senior levels of government to
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work collaboratively and proactively, to take strategic actions will help manage the risks of
rising and unstable energy prices, improve the comfort of homes and offices and the liveability
of communities.

2.3.

Challenges and Trends

Looking forward, Canada’s Capital Region will need to deal with several challenges in order to
maintain the high quality of life that residents currently enjoy and to advance regional
sustainability. Trends, opportunities, and challenges for buildings and energy have been
identified during Choosing our Future consultations in 2009 and 2010, including the Low Carbon
Energy Path stakeholder workshop in 2010. Some of the emerging trends, opportunities and
challenges are listed below.
Emerging Trends
Changing workplace — More home-based employment and less structured work hours
are expected.
Demographics — There will be potentially higher demand for smaller homes with easy
access to services for an aging population.
Energy prices — Low-cost, easily accessible conventional energy supplies are
diminishing and prices for most sources are rising with significant price volatility in oil
and gas. Price volatility makes planning difficult because it is difficult to accurately make
budgets for everything from personal home heating and transportation to public transit to
shipping for the goods we consume.
Resources scarcity in a changing climate — These factors will have a tremendous effect
on technology and the shape of investment when it comes to food production,
transportation, land use, housing, energy production, and associated costs.
Downtown and node revitalization — The trend towards mixed-use development and
increased density in Ottawa and Gatineau provide opportunities for innovative heat
sharing and advanced building design.
Energy policy shifts — Globally, there is growing interest from senior governments in
renewable energy and conservation.
Opportunities
Investment can yield reliable returns over the lifecycle of the building. Returns can be
structured to respond to the financial requirements of building owners, developers, and
other stakeholders.
Municipal infrastructure is aging and replacing or upgrading it will open opportunities for
integrating district energy and green technologies.
The region can capitalize on the talent in federal government departments, research
agencies, local green building industries, community advocacy groups, and other
stakeholder groups that are extremely knowledgeable about how to advance sustainable
energy and reduce emissions.
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The general public and political leaders are increasingly concerned about a changing
climate and are looking for solutions.
Canada’s Capital Region has an opportunity to have a national profile and be positioned
as an energy and efficiency leader, resulting in economic benefits.
The region enjoys significant local energy supply opportunities (biomass, geo-exchange,
waste heat, rooftop solar, waste wood, energy in waste streams) and the potential of each
represents opportunities to be explored. As an example, exploring the potential of
purified bio-methane that could be distributed through the existing natural gas system
may offer a valuable opportunity.
The existing district energy systems—the largest in Canada—provide a good base for
examining the future potential for sustainable systems. At the same time, the most
efficient district energy systems require new, renewable resource bases and more
advanced technologies.
Challenges
Low energy prices, particularly for electricity in Quebec and for natural gas everywhere,
discourage investment in alternate energy supplies.
In a mobile society, it is difficult to persuade homeowners to invest in retrofits that pay
out over the long term since they will likely move before they can reap the return.
Most business, institutional, and residential buyers focus on the initial capital cost of a
building or home rather than considering the long-term operating and maintenance costs.
Upfront costs of green buildings and renewables can still be major hurdles.
Few engineers, contractors, developers, planners, and consumers have the experience and
knowledge needed to advance renewable energy and building efficiency.
Municipalities have difficulty advancing an integrated agenda on building efficiency and
alternate energy both internally and in partnership with other levels of government, the
community, and industry. At the present time, municipal powers under provincial
enabling legislation are limited in their ability to affect some areas; for example,
municipalities cannot require building performance at any level higher than the Building
Code.
Electricity, oil, and gas are all provided by separate utilities or providers. This structure
splits up the incentive to conserve and makes it difficult to coordinate action among
energy providers.
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Trends in Buildings and Energy Supply
Buildings
Building size — Residential building
size has grown incrementally in the
recent past, increasing energy intensity
(see Figure 3). While there is a risk of
this trend continuing, Ottawa’s Official
Plan policies for intensification and that
require a higher percentage of multiunit dwellings are likely to reverse that
trend over coming years.
Building types — In the last few
decades, approximately half of all new
homes in the region have been singleor semi-detached dwellings reflecting
zoning and land use policies. However,
shared walls and more modest sizes
make multi-family homes the more
efficient building type (see Figure 4).
Current Official Plan policies
encourage a greater proportion of multiunit buildings.

Seeds of Success:
Energy Efficient Buildings
Below is a list of some of the many initiatives
currently underway in the region.
City of Ottawa: Corporate Green Building
Policy. The application of LEED when building
new City buildings
Energy Ottawa: Energy management and
lighting management in commercial and
residential sectors
City of Gatineau: LEED Corporate Building
Policy
City of Gatineau: Incentives for LEED certified
homes
City of Gatineau: Residential subsidies where
priorities are given to existing buildings eligible
for LEED or Novoclimat certification
National Capital Commission: LEED Gold
Corporate Building Policy; extensive retrofits
LEED Buildings: At least 81 buildings across
Ottawa and Gatineau

Building retrofits — Average retrofit
rates have been low, at about 0.5–1% of the building stock per year. Energy performance
gains have been modest at approximately 20% improvement.vii Senior governments have
provided grants and programs to encourage building owners to retrofit their buildings.
However, these programs have not been consistently available and do not offer the level of
incentives needed to accelerate program participation and the resulting emission reductions.
Building efficiency— New buildings in the region have generally been constructed to only
the minimum provincial code requirements. This is beginning to change due to consumer
demand, private sector leadership, and some municipal encouragement to meet higher
standards. For example, Gatineau has incentives for LEED certified homes and Energy
Ottawa provides energy and lighting
management support.
Building-scale renewable energy —
There has been limited building-scale
renewable heat or power systems until very
recently and renewable power deployment in
Ottawa is not widespread. The City of Ottawa
has two pilot solar photovoltaic, i.e.,
electricity, installations and an agreement
with Energy Ottawa for installations on up to
20 additional buildings. Sustainable Ottawa
Figure 4: NRCan, 2007: Energy Consumption by Building Type
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Community Energy Co-op has developed the Solar H2Ottawa program that is supported by
Federal ecoENERGY, Enbridge, and the Province of Ontario to install residential solar
thermal systems and foster renewable energy awareness. The co-op has several ongoing
sustainability initiatives and projects.
Energy Supply
Emissions from buildings in Ottawa will
decrease substantially as Ontario’s grid
increasingly switches to renewable
energy.
Canada’s Capital Region is home to a
large concentration of district energy
systems. Generally these systems are
high-temperature natural-gas-fueled
systems. There are six federal systems in
the region and two of them include
Figure 3: NRCan, 2007: Residential Home Energy End Use
separate district cooling systems using
by Building Size
cool water from the Ottawa River. Other
users of district heating include hospitals, universities and research campuses.

Seeds of Success:
Low-Carbon Energy Supply
Advanced renewable energy in the region is focused in Ottawa given Ontario’s higher electricity prices
and fuel mix. Below is a list of some of these initiatives:
City of Ottawa: Solar Domestic Hot Water Permitting and Guidelines to enable safe and legal system
installation
Sustainable Ottawa Community Energy Co-op: Solar H2Ottawa is supported by Federal
ecoENERGY, Enbridge, and the Province of Ontario to install residential solar thermal systems and
foster renewable energy awareness.
City of Ottawa and Energy Ottawa: Creating a renewable energy campus near Trail Road Waste
Facility by adding solar energy fields to existing waste-to-energy demonstration facility (Plasco) and
landfill gas to energy (PowerTrail) operations
City of Ottawa: Two rooftop solar MicroFit installations on existing buildings, plus an agreement
with Energy Ottawa to install solar photovoltaics on up to twenty (20) of the City’s largest rooftops.
Centretown Citizens Ottawa Corporation. Beaver Barracks development includes geothermal heating
for a large residential development project in downtown Ottawa.
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2.4.

Goals

Recognizing the need to address these issues and challenges, and to envision a better future,
Choosing our Future, through community outreach, has developed a set of high-level aspirational
goals to define success over the long term. The most relevant of these goals for energy and
buildings are:
Other goals can be found on the project website: www.choosingourfuture.ca.

Primary Goal
Energy demand is reduced and supplied from green, renewable sources
Energy is used efficiently and responsibly in the region and comes from a diverse portfolio of resources
that are renewable and low-impact, and contribute to local economic development. The region also
manages demand for energy through community planning, transportation initiatives, and building
design.
Related Goal
The region adapts to a changing climate
The Region’s greenhouse emissions are reduced to the point where they can be absorbed (sequestered)
by its ecosystems and technologies. The region has also ensured that it can adapt to deal with the
impacts of climate change.
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3New Directions

3.1. Strengthening Building Efficiency and
Low-Carbon Energy Supply

Building energy consumption and associated GHG emissions could be reduced significantly if
the region adopted current best practices for new building design, retrofitting programs and lowcarbon energy supply. Total building energy consumption could be reduced to one-half the
estimates of the historic trend projected forward, and GHG emissions reduced to one-quarter.
Without adoption of these best practices, both energy consumption and GHG emissions will
continue to increase. (Figures 5 and 6).

Figure 5 and 6: Total building energy consumption could be reduced to one-half the estimates of the historic trend projected forward, and
GHG emissions reduced to one-quarter. HB Lanarc, 2011.

Achieving this level of reductions will require several strategies for energy efficient buildings
and low-carbon energy supplies.
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1. Energy-Efficient Buildings involve three prongs of activities that are aimed at reducing
energy bills and increasing energy efficiency and renewable energy in new and existing
buildings.
a.

Residential and commercial building retrofit program focuses on improving the
performance of existing commercial, institutional, and residential buildings. For decades
to come, the greatest share of building energy and GHGs will be from our current stock.
If the region is going to significantly accelerate and deepen energy efficiency
improvements of its existing building stock, it is likely that the municipalities will have to
play an increasingly active role. Program development would need to focus on financial
and other barriers.

Financial Barriers: Numerous measures to improve energy efficiency are cost-effective because
of the long-term savings in energy expenditures. However, these savings and the availability of
some utility, provincial and federal government incentives are not sufficient to address the
financial barriers of most building owners.
Many building owners are reluctant to assume debt or unable to make the upfront investment.
Consumers typically focus on first costs rather than longer-term savings. Moreover, many
owners know or believe they will sell their homes before investments are paid back.
Other barriers: Homeowners, commercial developers and the building industry may want expert
advice on the most current and cost-effective measures, and help identifying qualified trades for
new technologies. Also, they may be concerned about the reliability of new technologies and
how to find knowledgeable service firms.
Coverage: Typical building retrofits include envelope and lighting efficiency improvements,
high-efficiency and/or renewable heating, programmable lighting and heating controls as well as
optimizing HVAC, electrical and mechanical systems in larger, more complex buildings.
Delivery: A community retrofit program could be phased in through a permitting office, utility
or non-profit well supported by the municipality. Modest beginnings could focus on promoting
existing utility and senior government programs to address barriers related to program awareness
and knowledge of the benefits. The program could evolve to something as robust as a single
window through which federal, provincial, and utility support is managed along with municipal
support for upfront financing and access to certified auditors and qualified trades. A
comprehensive program could include training for skilled trades and could involve training of
under/unemployed people in semi-skilled positions and progressing in the construction industry.
viii
(See Strategy 3, Capacity Building)
Financing: Upfront financing for retrofits could be made available through the municipality.
Building owners could pay back the loan through their utility bills with savings on energy
covering most of the retrofit costs. Financing could come from banks, credit unions or pension
funds, the utility, or even through the municipality. Program administration costs could also be
paid through the savings.
Partnerships: Potential partners could include the construction trades, an agency dedicated to
job creation for the under/unemployed, private financial institutions, gas and electric utilities, a
technical school, as well as the municipal governments.
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Potential special programs:
Building Manager Training Program: The operation of large, complex buildings can have a
significant effect on energy use. This program would aim to train 1000 building managers in
larger commercial/institutional/multi-unit residential buildings by 2030 to improve operations.
Investments would be recouped through savings.
Green Landlords Partnership Program: Landlords have little incentive to invest in energy
efficiency because tenants pay the energy bills. Tenants have little interest because the benefits
stay with the building owner. This program would raise awareness and create incentives and
partnerships to achieve retrofits targeting low-rise, multi-unit residential buildings. Investments
would be recouped through savings to building owners.
End Energy Poverty Program: Improving energy efficiency in the homes of low-income
households should be a top priority because it can alleviate poverty as well as reduce emissions.
This program would build on existing support for low-income households in private-market
housing and social housing, in partnership with the municipalities, community organizations,
senior governments, utilities and energy regulators. Support could include renovation and
retrofit, integration of building- scale renewables, and conservation education. Toronto’s
proposed Tower Renewal Program combines increased energy efficiency with rehabilitation,
community improvements and better transit service.ix
While municipalities may not administer programs like the above, they could be critical partners
with program managers from the private, public or non-profit sectors.
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Enabling Building Retrofits Through Financing Innovations
Many older buildings can improve energy efficiency by 30% through upgrades to the walls, windows,
and air tightness, as well as optimizing HVAC, mechanical and electrical systems of larger, more
complex buildings. Retrofit payback periods range from 2 to 12 years.
The up-front cost of an energy retrofit is the major disincentive for most building owners. Many do not
have the up-front capital to make the investment, or will not occupy the building long enough to see a
financial return. Utilities and municipalities are significantly accelerating retrofit rates by offering lowinterest loans which can be repaid through utility bills, largely offset by reduced energy consumption.
The loan transfers to a new building owner at time of sale. It is common for these programs to offer
assistance for low-income program participants. Two examples that use electric utility bills include.
City of Portland
Clean Energy Works Portland is a partnership driven by the City. Upfront financing is made available
through the private sector at around 5% interest. A private utility uses its bill to collect the loan. The
retrofit is delivered by a non-profit and involves skilled trades as well as unemployed and
underemployed workers being trained for the construction sector. The successful program started in
the single family residential sector and is being extended to commercial and multifamily buildings.
Manitoba Hydro
Manitoba Hydro has offered a residential loan program for energy efficiency retrofits since 2001. On
average, loans are offered for a 5 year term at around 5% interest.

b.

Energy-efficient new buildings program takes advantage of technological innovations to
avoid unnecessary emission growth and energy consumption in the next generation of
buildings. Barriers to higher efficiency in new green buildings include the higher cost of
initial investments (although life-cycle costs are generally lower), technical know-how
amongst designers and trades, the ―split incentive‖ for developers who pay the cost but
do not realize the energy savings benefit, and consumer knowledge of the benefits.
Coverage: Envelope, windows, appliances, heating and cooling, as well as size and type
of building.
Delivery: A program like this could be delivered through a utility or the municipality as
part of its review of development applications.
Policies: Performance can be increased through a range of possible tools such as:
permitting processes, sustainability checklists, variable development charges and passive
design guidelines. While municipalities have significant negotiation power with
developers and builders, regulating energy efficiency through requirements above the
building code or other improved efficiency requirements would need legislative changes
provincially.

Future of Buildings and Energy Supply Discussion Paper

16

Financing: Incentives such as permit fee reductions or variable development charges,
and ―green loans‖ extended by the private sector could be explored as ways to enable
New Building Best Practices
Ottawa and Gatineau, like most Canadian municipalities, are limited in their ability to require energy
efficiency or renewable energy beyond that laid out in provincial legislation. A small but growing
number of municipalities are crafting policies to encourage the energy efficiency of new construction.
Town of Canmore AB: Community Green Building Policy requires new residential buildings that
need site plan or subdivision approval to be built to Energy Star guidelines.
Town of East Gwillimbury ON: Residential Energy Star Policy has an agreement with developers
in the town that they will secure Built Green certification for residential buildings, and LEED or R2000 for commercial buildings.
City of North Vancouver, BC: Green Building Zoning permits increased density in single family
homes only if EnergyGuide 80 is met and in large commercial/residential buildings if higher
ASHRAE energy standards are met.
Green Loans: Developers are typically not interested in paying the premium for envelope
performance beyond code or a renewable heating and cooling system because it increases real
estate prices and reduces profit margins and it is buyers that benefit from the reduced energy bills
not the developer. Green Loans are extended to developers and then transferred to owners at the
time of sale. Real estate prices are not inflated and owners pay back loans at rates equal to or lower
what would have been paid for typical heat and electricity bills. Municipalities can play a role
facilitating private financial sector interest in such instruments and then promoting them to
developers during the permitting process. Financial instruments like this have been used by
Toronto Atmospheric Fund and VanCity in Burnaby and Victoria, BC.

developers to finance the upfront costs of projects while owners pay them back over the
long term.
c.

Building-scale renewables improve carbon performance for new and existing buildings
at the building or site scale.
Coverage: Building-scale renewable heat in new and existing buildings, low-carbon
design guidelines (Gatineau and Ottawa), renewable power in new and existing buildings
(Ottawa only).
Policies: Many of the potential policy tools are similar to those that would be used for
promoting new energy efficient buildings, e.g. permitting processes, rezoning
applications, and sustainability checklists. Policy tools would complement the new
building and retrofit strategies, and when and where possible leverage microFIT (Ontario
Power Authority’s feed-in tariff program for small-scale renewable electricity).
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Solar-Ready: New buildings could be encouraged to be plumbed/wired/designed to
permit alternative energy technology such as solar hot water or photovoltaic
(electricity) arrays. While Ontario and Quebec local governments do not have the
authority to require solar ready buildings, other local governments are pressing their
provincial governments for this authority and some are requiring it working in
collaboration with local builders and developers because the costs are so low.x
Energy Star Wood Stove Promotion: Promote energy star wood stoves in low density
areas, and replacements everywhere. Promotion can include topping up provincial
incentives for energy star wood stove replacements, where they exist.
Heat Exchange: Promote and potentially top up provincial programs that encourage
heat exchangers, e.g. ground, water or air source heat pumps.
Low-Carbon Design Guidelines: See Low-carbon Design Guidelines, below.
Low-carbon Design Guidelines
Urban Design plays a significant role in low-carbon transportation, buildings, and infrastructure.
Design strongly influence how people get around, where they go, where they gather, and how they feel
about their community, their neighbourhoods, and themselves. Design guidelines can influence green
and open spaces, create a sense of safety, and ensure ―human-scale‖ design.
The appeal of walking and cycling is strongly influenced by design. Design guidelines can promote
energy efficiency through landscaping, building materials, and building orientation that promotes
passive solar heating and cooling.
Design guidelines can cover the private realm shaping the activity of developers and builders,
encouraged through the permitting process. Guidelines can also cover the public realm, shaping the
way Cities design a wide variety of systems and infrastructure. Low-Carbon Design Guidelines can
address the following elements.
Building form and site design including building orientation, layout, size, materials, and character.
These can include green roofs and walls and open spaces.
Streetscape, landscape, stormwater, and transportation infrastructure, including street trees,
sidewalk aesthetics, landscaping, public art, and even edible landscapes.

Delivery: A program like this could be delivered through a permitting office, utility or
non-profit organization.
Financing: A green loan could be initiated by the municipalities and delivered by a bank
or credit union. Some financing would complement the energy retrofit program
discussed above. Some programs could be delivered without significant new financial
innovations.
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Special programs:
Cool Roof Program: Implementation of green or white roofs or solar thermal/PV roof
program for new and existing buildings, targeting 5,000 roofs by 2020 throughout the
region.
Thermal Efficiency Trends
This graph compares the thermal efficiency of new single family homes on a square meter basis over
time.

Key considerations:
Includes space and water heating
2006 Code in Ontario is EnerGuide 70 equivalent
By 2012 houses will be required to achieve an EnerGuide 80 rating
Passivhaus is approximately EnerGuide 90 equivalent (estimate based on comparing different
―standards‖)
This chart does not consider changes in building or household size, the former has grown
significantly since WW II, and the latter has shrunk significantly
Sources
Historical performance data adapted from Natural Resources Canada, Comprehensive Energy Use Database, Table 33
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=0
2012 Code performance data adapted from Ontario Ministry of Municipal Affairs and Housing, The Building Code - Energy
Efficiency And Barrier-Free Access, http://www.mah.gov.on.ca/Page7154.aspx
Passivhaus data adapted from Passivhaus Institute: http://www.passiv.de/
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2. Low-Carbon Energy Supply is a two-point strategy to advance long-term community energy
systems that are low-emission, dependable, and affordable.xi
a.

Renewable electricity would be focused on Ottawa, considering Gatineau’s low-carbon
Hydro Quebec power. Significant development would be required on city-owned and
private property.
Delivery: An enhanced utility or energy office could deliver the program. As with the
building efficiency program above, modest beginnings could focus on promoting existing
utility and senior government programs. The program could evolve to a single window
through which federal, provincial, and utility support is managed along with support for
upfront financing, and facilitating access to auditors and qualified trades. The
requirement of such a program for skilled and semi-skilled trades people would generate
new and enhanced employment opportunities.xii
Financing: Seek support from Fit and microFIT when/where possible, as well as
leverage third-party financing. Efforts could involve public-private-social sector
partnerships.

b.

District Energy development in the CCR could involve decarbonising and extending the
existing systems, notably those owned and operated by Public Works, and establishing
new nodes. Site specific conditions determine the viability of any system extensions or
changes in feedstock, which could include waste heat, sustainable wood and plant fibre,
solar and geo-exchange or a variety thereof. (See District Energy Business Case Basics
below.) Cogeneration of heat and power, particularly in Ottawa due to higher power
costs, could be viable. Extending existing nodes would be done selectively to adjacent
buildings with compatible HVAC technologies, e.g. hydronic heating, or to adjacent
areas of new development.
Policies: District heating has the most potential in new development or redevelopment
areas, where all new buildings are designed to integrate and where the district energy
infrastructure is installed along with other building, site and area infrastructure. Since
municipalities cannot require developers to install district heating systems, such systems
and other energy and building efficiency measures could be pursued through a
partnership between a municipality and developer or a utility, or through a federalmunicipal partnership with other partners on federal land. Local governments could also
encourage developers of larger projects to complete a district energy feasibility study as
part of their submission.
Delivery: Development of new district energy systems or extensions of existing systems
would require close collaboration between the municipal government, the property
owners and the private sector.
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Financing: With the right densities and diverse customer base, this system could provide
an affordable, reliable heat supply.
District Energy Business Case Basics
Under the right conditions, district energy can provide cost effective energy services, high energy and
environmental performance, and manage risk from energy commodity price volatility.
Good systems generate heat at a high efficiency central plant or a series of mini plants, replacing less
advanced boilers and furnaces in multiple buildings. Heat is distributed through a network of pipes and
is returned to be re-heated. Cooling can be similarly provided. Some systems can generate electricity.
These combined heat and power (CHP) plants require combustion.

Many systems, notably older ones like those operated by Public Works in Canada’s Capital Region, are
fuelled predominantly by natural gas. Newer systems often incorporate renewable fuels including
waste heat from sewage or industrial activity, wood, biogas from agricultural waste, solar hot water, or
ground or water heat pumps or a combination thereof, and may still use natural gas during periods of
peak demand. A growing number of older natural gas district energy systems across North America
are being retrofitted to accommodate renewable fuels.
Four criteria determine the viability of new District Energy Systems.
1. High, concentrated heat demand, typically from significant floor space or high building density
or potentially a building that requires large heat demand like a brewery.
2. Balanced load based on different buildings requiring heat at different times of day to avoid peaks.
This usually requires ―mixed use‖ developments. Strategic co-location of buildings that require
heat, e.g. swimming pools, and those that generate heat, e.g. ice rinks, can facilitate this.
3. Integrated and rapid build out normally starting with one large or several large new buildings
with additional ones added quickly in succession, subsequently permitting HVAC system retrofits
of some existing buildings. Infrastructure development should be timed to permit heat distribution
piping deployment simultaneously with water infrastructure, roads and/or telephone lines.
4. Cost effective, secure energy supply to minimize long-term business risks. This could include a
design that permits diverse feedstocks that are ideally renewable.
If some criteria are strong, the strength of others is not as critical. If many or all of the criteria are only
modestly met, other options may be preferable for improving energy and emission performance in a
cost effective manner.
System ownership and design, land use planning, and permitting are other important priorities to
include in business planning.
Source
Adapted from HB Lanarc for NRCan Community Energy and Emission Mapping Learning Materials.
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Special programs:
Forest & Farm Fibertech Strategy: Explore potential for a high sustainability farm
and forest fibre strategy to procure biomass for district energy to generate biomethane, or to produce vehicle fuel. One of the first priorities would be to examine
the scale of this potential resource, followed by demand side analysis.
Biogas Strategy: Explore the potential for anaerobic digester development for
food/yard waste, farm/animal waste, and potentially sustainable wood fibre.
Investigate the integration of methane into natural gas network or a district energy
network. (Gatineau and Ottawa)
Safeguarding Sustainability in Forest and Farm Biomass Energy
Forest and farm fibre –increasingly important forms of energy feedstock – can be a sustainable, low
impact feedstock for generating heat as well as power. There are, nevertheless, very real human health,
environmental and socio-economic considerations to safeguard sustainability.
Protecting food production: Energy crops should not displace food production. Marginal agricultural
land can be an ideal location for some energy crops.
Sustainable harvest: Wood, in particular, must be harvested at a rate that permits replacement to be
considered ―carbon neutral.‖ Waste wood from the forest products sector and un-treated, construction
wood waste are ideal sources.
Life-cycle analysis: A full life-cycle accounting of energy and carbon should be made, including
transportation of wood and agricultural fiber
and cultivation and harvesting of crops, to
ensure net positive energy balances and net
greenhouse gas emission reductions.
Maximizing energy value: Biomass
combustion should take advantage of heat not
just power. Heat is the primary energy value
derived from combustion. State of the art
systems procure more energy than older
systems. High efficiency wood stoves can
make an important contribution in some
smaller-scale contexts. Combined heat and power gasification boilers can be appropriate at a larger scale.
Health protection: Biomass combustion can release air pollutants like PM 2.5. The health impacts
depend on the local environmental conditions, e.g. low lying areas, and the technology used: modern,
larger-scale high-efficiency technologies have very minor air pollution impacts.
Like all solutions, the range of costs and benefits need to be evaluated to determine the optimal solution.
Sources
General: European Commission. 2010. Biomass for Heat and Power: Opportunity and Economics.
http://www.europeanclimate.org/documents/Biomass_report_-_Final.pdf
Health: United States EPA 1995. AP 42, Fifth Edition Compilation of Air Pollutant Emission Factors, Volume 1: Stationary
Point and Area Sources. http://www.epa.gov/ttnchie1/ap42/

3. Capacity Building: A robust capacity-building program involving education and networking
will help foster the skills, knowledge, experience, and relationships necessary to implement
this agenda.
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Community stream: unique programming for developers, builders, landlords, real estate
agents, mortgage brokers, financial institutions, educational institutions, building and
homeowners on energy-efficient new construction and use of renewable energy. Some
programs would be developed through partnerships led by the municipalities or by the other
partners.
Low-Carbon College: Potential collaboration among the municipalities, educational
institutions, and job creation agencies to train people in low-carbon design, building
and energy supply.
Internal stream: Council, senior management, engineers, planners, inspectors, and other staff
on all aspects of low-carbon energy supply and building energy efficiency so that
applications are expedited and more effective policies and procedures are developed over
time.

3.2.

Conclusion

Buildings comprise the largest share of energy consumption and the largest share of greenhouse
gases in the region. A dual strategy of advancing the efficiency of existing and new buildings
and increasing the production of green, renewable energy will be critical in reducing greenhouse
gases and avoiding rising energy costs.
These strategies will also reduce local air pollution, support the design of more liveable
communities, and keep a higher proportion of the more than $2 billion spent annually on energy
in the region, stimulating our local economies.
The Partners in Choosing our Future have an important role to play alongside senior government,
utility and the private sector in advancing sustainable building and energy supply systems.
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Endnotes
i

http://www.mddep.gouv.qc.ca/communiques_en/2009/c20091123-cibleges.htm
Improving efficiency of new buildings is much less expensive than generating additional electricity supply.
iii
The new standards would not be applied to low-rise residential and single-family buildings.
iv
http://www.mei.gov.on.ca/en/energy/gea/
v
http://www.mrnf.gouv.qc.ca/english/publications/energy/strategy/energy-strategy-2006-2015-summary.pdf
vi
Intelligent Energy Europe. May 2006. Energy Saving Potential of Passive Houses.
http://erg.ucd.ie/pep/pdf/Energy_Saving_Potential_2.pdf.
vii
Best estimate extrapolating from national and provincial data.
viii
A number of senior government and utility programs exist to promote energy efficiency retrofits including
NRCan Eco-Energy program. However, grant programs have often been inadequate to incentivize homeowner
investment and have been plagued by instability because of political changes.
ix
http://www.towerrenewal.ca
x
Due to requests from numerous municipalities, the BC Government will be permitting municipalities to develop
Solar Ready Bylaws: http://www.housing.gov.bc.ca/building/consultation/shwr/index.htm. Others use density
bonusing and conditional re-zoning to require energy standards beyond building code.
xi
―Community‖ Energy Systems are larger than building scale. Typically they are neighbourhood-scale generating
heat in a small network, or larger grid-scale systems generating power to go into the grid.
xii
A number of senior government and utility programs exist to promote energy efficiency retrofits including NRCan
Eco-Energy program. However, grant programs have been inadequate to incentivize broad-based homeowner
investment and have been interrupted because of political changes.
ii
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