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Executive Summary
The completion of a Community Energy Plan (CEP) is an undertaking identified in the City of Burlington’s
current strategic plan, Burlington, Our Future (2011 – 14)2, under the Prosperity section to promote and
encourage lower community energy consumption.
Burlington City Council endorsed the Burlington CEP Terms of Reference and an associated stakeholder
engagement strategy early in 2012. The Terms of Reference for the Stakeholder Advisory Committee
were presented and accepted later in 2012.
A central consideration of the CEP is that Burlington will approach residential greenfield build-out of its
urban boundary within the next five years. This is a significant point of inflection for our community, and
potentially for how we use energy.
As Burlington approaches build-out of its urban boundaries the City can anticipate slower municipal
assessment growth. Burlington needs to examine ways to reduce its cost of services over the rate base,
while continuing to maintain and enhance the very high quality of life and prosperity we enjoy in our
community. How energy is used, and the cost of that energy to Burlington residents as well as to the City
of Burlington, is an important factor.

Planning Process
A Steering Committee led the development of the Community Energy Plan.






Gerry Smallegange, President and CEO, Burlington Hydro Inc.
Jennifer Smith, Vice President, Corporate Relations, Burlington Hydro Inc.
Joe Saunders, Director, Regulatory Compliance and Asset Management, Burlington Hydro Inc.
Allan Magi, Executive Director, Corporate Strategic Initiatives, City of Burlington
Lynn Robichaud, Senior Sustainability Coordinator, Corporate Strategic Initiatives, City of
Burlington
 Rick Tomson, President, Aladaco Consulting Inc. (Burlington Hydro Conservation Officer)
 Gord Forstner, Principal, Drysdale Forstner Hamilton Public Affairs Ltd and former Chair,
Burlington Hydro and Burlington Economic Development Corp.
Extensive background data was collected as a foundation for the planning process.



2

Electricity data was provided by Burlington Hydro Inc. and natural gas data by Union Gas Ltd.
Selected water data was provided by Halton Region.
Demographic data was gathered from Statistics Canada, Halton Region Best Planning Estimates
and the City of Burlington Planning and Building Department.

www.burlington.ca
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The Canadian Urban Institute was retained to complete an energy mapping exercise for
Burlington, using natural gas, electricity and water data. The purpose of the mapping project
was to integrate energy and demographic information into a single database. The aggregated
map data increased understanding of community energy and water consumption. Data was
aggregated at a level to ensure that individual customer information could not be identified on a
single property basis, to protect privacy.
Peter Garforth of Garforth International, llc, an energy planning consultant, was retained to
provide pertinent best-in-class benchmarking, and insight into community energy planning on a
global basis and the interrelationship between energy planning and economic development and
competitiveness.
InnovateBurlington was hired through Burlington Economic Development Corporation to
complete a literature research project of relevant community energy plans.

A Stakeholder Advisory Committee provided input and guidance to the development of the Community
Energy Plan over several months. Members of the Stakeholder Advisory Group included:
 Mike Schwenger, President & CEO, The StressCrete Group (Chair – Stakeholder Advisory
Committee)
 Keith Boulton, Director, Energy Conservation & Residential Marketing, Union Gas Limited
 Ian Cameron, Senior Economic Development Officer, Burlington Economic Development
Corporation
 Giacomo Corbacio, Superintendent Facility Management Services, Halton Catholic District
School Board
 James Cotton, Associate Professor, Department of Mechanical Engineering, McMaster
University
 Gerry Cullen, Superintendent of Facility Services, Halton District School Board
 Henri Dekker, Director, Redevelopment & Facilities, Joseph Brant Hospital
 Mike Yakimchuk & Jim Feilders, BurlingtonGreen
 Kathy McAlpine-Sims, Water Efficiency Program Manager, Halton Region
 Andrew Pride, Vice President, Conservation, Ontario Power Authority
 Mark Runciman, Chief Executive Officer, Royal Botanical Gardens
 Herb Sinnock, Chair, Burlington Sustainable Development Committee
The following principles were endorsed by City Council and the Stakeholder Advisory Committee for the
Community Energy Plan:
 That the Community Energy Plan promotes economically viable and environmentally sustainable
solutions.
 That the process to develop the Community Energy Plan allows for meaningful public
engagement and input.
 That the Community Energy Plan supports sustainable energy policies and practices in the City
of Burlington’s planning for community development, transportation, transit services and
economic development.
City of Burlington Community Energy Plan
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 That the Community Energy Plan supports the City of Burlington’s participation in the
Federation of Canadian Municipalities’ Partners for Climate Protection program.
The initial stage of the planning process was to develop a “base case,” using the baseline and energy
mapping data, assessing current and projected energy use. Six meetings took place with the Stakeholder
Advisory Committee to review data, discuss CEP opportunities and issues, and to formulate the CEP
goals. A council workshop with senior staff and members of the Stakeholder Advisory Committee was
held to present a summary of the data and energy maps to Burlington City Council.
The data was used to model and predict outcomes of targeted strategies designed to advance the CEP
goals. This formed the basis of the tactical recommendations in the plan.

Plan Overview
The Burlington Community Energy Plan is a 20-year plan, similar to the City’s Official Plan. Recognizing
that factors change on a continuous basis, it is recommended that the plan should be reviewed and
reported on annually and updated on a four year cycle.
Burlington’s Community Energy Plan is very much a ‘living document’, created through consultation and
collaboration with stakeholders in the community, including those responsible for our energy
distribution networks, community organizations, business leaders, energy experts, municipal and
regional government. It provides a plan of action for today, and creates an active forum for
collaboration to achieve shared goals over longer timeframes.
It seeks to achieve both incremental and transformative changes by taking an integrated energy systems
approach - addressing potential for innovation in how energy is sourced, generated, consumed, recaptured, conserved, stored, and delivered, whether it be in the form of heat, fuel, water or electrons.
Central to this process of change is a consideration of the key role and impact of urban planning and
development in influencing energy outcomes. Because of its fixed urban boundary, Burlington will begin
a long-term process of urban intensification, or densification, much earlier than its neighbouring
municipalities. This represents a significant opportunity from an energy standpoint. Intensification will
lead to higher density housing stock, which is inherently more energy efficient. Burlington has an
opportunity to leverage the process of urban intensification to curb the growth in energy consumption,
and to proactively drive efficiencies.
Intensification also means that Burlington needs to find ways to maximize economic value of
employment lands in the City. Competitive energy costs and reliable energy supply and service are
increasingly important as business reliance on advanced technologies grows. Burlington has an
opportunity to position itself to be more competitive and more economically prosperous by taking an
early lead in planning its energy future.
Transformative change in energy systems is inherently challenging, given the long term considerations
of capital investment, innovation, infrastructure development, behavioural and attitudinal change.
City of Burlington Community Energy Plan
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Almost by definition change necessitates sustained strategies, reporting, oversight and commitment.
Therefore, both the plan and the planning process itself establish the vehicles and foundation for
ongoing stakeholder collaboration, information-sharing and oversight.
The planning process resulted in the identification of key areas of opportunity:
1. Urban intensification - Intensification will lead to higher density housing stock, which is
inherently more energy efficient.
2. Energy Efficiency & Conservation - Through delivery of the OPA Conservation and Demand
Management programs, Burlington Hydro Inc is on track to deliver 22 MW of electrical demand
savings and 82 GWh of consumption savings by the end of 2014. Similar programs offered by
Union Gas Ltd. currently reduce community natural gas consumption by 1,135,600 m3 per
annum. Behavioural change is a critical factor in achieving a culture of conservation.
3. Energy Generation – District Energy, combined heat and power, and renewable power
generation in combination with upgrading the grid infrastructure to enable the integration of
further generation capacity will ensure competitive standards of reliability and power quality.
4. Transportation – Transportation design, public transit and intermodal transportation
opportunities can significantly impact energy use. Future vehicle fuel efficiency standards will
reduce energy consumption.

Goals and Targets
The Burlington Community Energy Plan identifies five major plan goals and associated targets:
1. Create leading edge community engagement in energy initiatives (conservation, generation
and security) in order to enhance the implementation effectiveness and support sustained
quality of life in Burlington.
Proposed Target:
a) 5% annual community energy reduction from 2014 by 2031 which is equivalent to 6.7
GJ/person2
2. Improve the energy efficiency of buildings in Burlington in ways that contribute to
Burlington’s overall economic competitiveness.
Proposed Targets:
a) A 22 MW Electrical Demand Reduction, 84 GWh cumulative (2011 to 2014). The electrical
consumption reduction is based on the Ontario Energy Board electricity Conservation and
Demand Management targets for 2011 to 2014. A 1,133,560 m3 annual Natural Gas
reduction is based on current levels of achievement and an extension of programs to 2020,
incorporating a 20% year-over-year improvement, following which a review will be
undertaken for the period 2021 to 2033.

City of Burlington Community Energy Plan
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The combination of these conservation and demand management targets result in an overall
annual reduction of per capita community energy use of 4% or 5.3 GJ/person per annum3.

3. Increase sustainable local energy generation in Burlington and enhance supply security in
ways that support Burlington’s economic competitiveness.
Proposed Target:
a) Sustainable local generation (including both renewable and district energy): 12.5 MW by
2031, approximately 3.5% of Burlington’s peak electrical demand.
4. Optimize integrated community energy systems and efficiency opportunities through land use
planning.
Proposed Target:
a) Reduce annual energy consumption by 2.4 GJ/person in new housing construction, resulting
in a 34% reduction (per person) when compared to Burlington’s existing residential building
stock4.
5. Increase transportation efficiency.
Proposed Targets:
a) The Region has adopted a goal to achieve a 20% modal split by 2031. The City will
implement a local target through its Transportation Master Plan, which will be reflected in
this report in the future.
b) Reduce annual fuel use by 20.9 GJ/person by 2031 from 40.3 GJ/person to 19.4 GJ/person5.

Action Plan
The CEP action plan sets out tactical objectives associated with each goal, and specific actions to achieve
plan goals.
Within this framework, the priority assigned to each tactic, and the specificity of implementation detail
provided, is a function of impact (magnitude of outcome), and certainty (risk, predictability). The plan
3

Burlington’s total energy consumption in 2011 was 23.7 million gigajoules or 134 gigajoules per person. A
3
gigajoule is equivalent to 30 litres of gasoline, 278 kilowatt hours of electricity or 27 m of natural gas
4
Existing residential building stock consumes an average of 40.2 GJ/person. Intensification and improvements to
building codes will result in future buildings using 26.5 GJ/person
5
This reduction of fuel use is attributed to replacement of older vehicles with newer vehicles which will have
improved fuel efficiency regulations imposed by the government of Canada, based on current U.S. standards,
assuming that the amount of driving does not increase.
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seeks to optimize the pursuit of readily actionable tactics against those that, while offering potentially
significant results, could take many years to bring about, and for which there are many complex and
fluid variables such as access to capital, market conditions, and return on investment.
For example, the path to implementation, and the predictability of outcomes may be clearly understood
for conservation (for which there are well-defined, existing government incentive programs in place, and
the decision-making criteria of energy consumers is comparatively well understood). District energy or
combined heat and power projects will require detailed feasibility assessments and the engagement of
many stakeholders before their potential is understood. Likewise, some plan objectives and tactics
speak to establishing important processes that will be key enabling factors for long term success – such
as stakeholder engagement, or energy-focused urban planning.
Wherever possible, the tactical plan leverages existing programs, process and resources (such as those
already in place within the City of Burlington or those provided by other levels of government) in order
to advance the objectives of the plan and seeking to integrate and focus these activities within
Burlington to be more effective in achieving overall plan goals. (Refer to Chapter 5 for the full
implementation plan – this table is a summary of the actions and designated priority.)

Initiative

Priority

Behaviour Change & A Culture of Conservation
Goal: Create leading edge community engagement in energy initiatives (conservation,
generation and security) in order to enhance their implementation effectiveness and support
sustained quality of life in Burlington.
Objective A: Increase community engagement opportunities and uptake of energy
programs.
1.

Create dedicated interactive community internet site on community energy.

Low

2.

Leverage available funding to promote conservation and demand management programs.

High

3.

Provide commercial, industrial and institutional facilities with energy assessments to identify
conservation opportunities and behavioural-based programs that can reduce energy
consumption. Help organizations rationalize longer term payback periods for energy
projects.

High

4.

Work with local partners to educate community on importance and opportunities for
conservation, increasing awareness of energy, cost savings and GHG emission reductions.
Provide comparisons of varying technologies, equipment and appliances, such as heat
pumps verses gas furnaces and electric air conditioners.

Medium

5.

Implement an energy or climate change recognition program.

Low

6.

Use gamification, contests or reward programs to increase participation in conservation
programs.

Low

7.

Participate in and promote province-wide conservation programs such as Earth Hour.

Low

8.

Use social media and media releases to promote upcoming events and conservation
programs

Low

City of Burlington Community Energy Plan
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Initiative
9.

Priority

Increase community awareness of phantom power efficiency opportunities.

Low

10. Support school programs to engage community on conservation initiatives.

Low

11. Work with community partners to engage community on sustainable transportation options,
such as transit, carpooling, cycling and walking.

Low

Energy Efficiency
Goal: Improve the energy efficiency of buildings in ways that contribute to Burlington’s
overall economic competitiveness.
Objective A: Improve energy efficiency of existing building stock.
1.

Target conservation programs to older residential building stock, with future consideration
for the industrial, commercial and institutional sector, as identified in the energy mapping
exercise.
Consider incentives or financing programs, such as using Local Improvement Charges, to
assist residents to finance retrofits.
Provide every commercial, industrial and institutional building with an energy assessment to
identify opportunities for energy use, water and waste reduction opportunities, and provide
financial assistance through Union Gas and Burlington Hydro Conservation and Demand
Management Programs.

High

4.

Lobby provincial government to extend conservation programs by five years or greater and
federal government to reinstate residential energy efficiency programs.

Low

5.

Encourage building owners/managers to benchmark energy usage of buildings and develop
or use an existing database, such as Portfolio Manager, for tracking community building
energy data and creating competition.

Low

6.

Encourage building owners/managers to consider 3 party energy efficiency programs such
TM
as LEED programs for existing buildings or BOMA BESt.

Low

7.

Encourage businesses and residents to improve the thermal energy efficiency of their
buildings and homes through measures such as increased insulation and weather stripping.
Investigate the impact of switching residential heating/cooling systems from natural gas
furnaces and electric air conditioners to heat pump technologies.

High

2.
3.

8.

rd

Low
High

Medium

Objective B: Encourage builders to exceed Ontario Building Code requirements for energy
efficiency in new buildings.
1.

Encourage builders to improve energy efficiency and sustainability of new buildings beyond
TM
the Ontario Building Code, utilizing third party programs such as LEED certification, BOMA
BESt, or ENERGY STAR® for new homes.

High

2.

Ensure that all new commercial, industrial and institutional buildings, including major
renovations, are evaluated for energy and water efficiency improvements, and waste
reduction opportunities, and provided with implementation incentives through Union Gas’
and Burlington Hydro’s High Performance New Construction Programs.

High

Objective C: Decrease energy consumption through efficiencies in appliances and electrical
equipment.
1.

Increase participation rates in programs like the Great Refrigerator Round-up which enables
residents to part with their inefficient second refrigerator.
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Initiative

Priority

2.

Educate people on the benefits of the ENERGY STAR® program, particularly when purchasing
new appliances and electronics and the impact of phantom loads.

Low

3.

Collaborate with other municipalities and interested organizations to lobby manufacturers,
distributors and senior levels of government to improve efficiency standards of electronics
to reduce phantom power.

Medium

Energy Generation & Security
Goal: Increase sustainable local energy generation in Burlington and enhance supply security
in ways that support Burlington’s economic competitiveness.
Objective A: Increase capacity for integrated community energy utility infrastructure.
1.

Improve the reliability of the electricity distribution grid through smart grid technologies to
support community energy projects, allow greater green power generation interconnections
and enhance economic growth through highly reliable power.

Medium

2.

Complete feasibility study for district energy in the downtown core.

High

3.

Complete long term plan for district energy systems in other locations, such as the Aldershot
Mobility Hub and QEW employment corridor.
Consider feasibility of alternative technologies to support integrated community energy
systems such as storage.

High

4.

Low

Objective B: Develop a long term renewable energy strategy for Burlington.
1.

Identify and mitigate distribution system constraints, particularly related to renewable
energy generation.

Medium

2.

Provide consumer support to access incentive programs for renewable energy.

Low

3.

Work with local community groups to support community energy, such as solar, geothermal
and storage installations.
Explore net metering as an opportunity to support renewable energy projects in the absence
of a FIT (feed-in tariff) contract where connections to the grid are technically allowable.

Low

4.

Low

Objective C: Enhance reliability of energy grid to ensure energy security.
1.

Ongoing investment in technologies such as automated switching and self-healing grids.

Low

Land Use & Growth
Goal: Optimize integrated community energy systems and efficiency opportunities through
land use planning.
Objective: Ensure land use policies and plans enhance energy efficient and integrated
community energy system (including renewable) linkages between land use, buildings and
transportation.
1.
2.

3.

Ensure principles to support a healthy and complete community are included in the Official
Plan.
Where compatible, encourage compact, efficient mixed-use neighbourhoods that optimize
infill, redevelopment and densification strategies that integrate residential, office and retail
commercial developments.

High

Emphasis on mixed use, higher density development in downtown core, mobility hubs and
along intensification and prosperity corridors that support future district energy options.

Medium
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Initiative

Priority

4.

Provide Official Plan policies to support future connections to district energy systems.

High

5.

Assess neighbourhoods to determine the ease of mobility for pedestrians and cyclists and
access to convenient public transit.
Use modeling tools to evaluate the energy impacts of large developments and provide
recommendations for improvements.
Support BEDC’s strategy to revitalize older employment areas through redevelopment by
encouraging updated efficiency standards and ensuring access by sustainable transportation
options.

Medium

8.

Enhance capacity of municipal staff to consider passive energy and sustainable building
measures to conserve energy through the planning approvals process where feasible.

Low

9.

Encourage local food production and farm markets.

Low

6.
7.

Low
Low

Transportation
Goal: Increase transportation efficiency.
Objective A: Improve modal split – increase number of people using more sustainable
transportation options such as transit, carpooling, walking & cycling.
1.

Support BEDC’s employment strategy to boost local work opportunities for residents and
reduce outbound commuting.

Low

2.

Promote Halton Smart Commute (travel demand management) program to increase number
of participants in Burlington.
Emphasize the importance of sustainable transportation measures, such as transit and active
transportation, in the City’s Transportation Master Plan (TMP).
Assess cycling infrastructure network in Burlington to identify gaps for improvement through
the TMP.
Consider feasibility of car share and bike share programs.
Support/encourage school oriented programs to increase active transportation initiatives.

Low

3.
4.
5.
6.

Low
Low
Low
Low

Objective B: Increase fuel efficient vehicles & reduce emissions.
1.

Monitor electric vehicle market and investigate the feasibility of electric charging stations at
City facilities, including downtown parking lots.

Medium

2.
3.

Promote low and zero emissions vehicles.
Encourage adoption of sustainable fleet measures by private and institutional organizations,
using local examples to encourage change.

Low
Low

Objective C: Support sustainable transportation infrastructure.
1.

Ensure new and reconstructed arterial and collector roads are built as complete streets that
are safe and accessible for pedestrians and cyclists of all ages where feasible.

High

2.

Ensure new development is transit friendly.

Low

3.

Seek opportunity through the Transportation Master Plan study to improve the City’s
transportation network and overall connectivity for all modes of transportation, to reduce
frequency and duration of automobile trips.

Medium

4.

Ensure linkages and coordination between City’s transportation planning initiatives and
regional initiatives (e.g. Halton Region and Metrolinx – the Big Move).

Low
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The plan also identifies key tools, resources and ‘levers’ for implementation.
Behaviour Change & A Culture of Conservation – Tools for Implementation:
 CEP Steering Organization, Oversight and Reporting Process
 City & community partner webpages
 Social media
 Local media
 Contests, rewards, special events
 Survey research
Energy Efficiency - Tools for Implementation:




OPA and Union Gas Conservation Programs
Portfolio Manager – Energy Database
Leadership in Energy and Environmental Design (LEEDTM) & other 3rd party programs

Energy Generation & Security – Tools for Implementation:



OPA programs (e.g. FIT or equivalent)
Net metering

Land Use & Growth – Tools for Implementation:





Official Plan Policies
Zoning By-law
Site Plan Guidelines
Conservation and Demand Management Programs

Transportation – Tools for Implementation:








Transportation Master Plan
Halton Smart Commute Program
Halton Region Active Transportation Master Plan
Burlington Cycling Plan
Official Plan Policies
Zoning By-law
Site Plan Guidelines

Vision and Outcomes
The goals, objectives, tactical framework, and the ongoing commitment to community and stakeholder
engagement are designed to achieve the vision of the CEP, which through the planning process was
endorsed by Burlington City Council, CEP Steering Group, and by the members of the Stakeholder
Advisory Committee. The vision is:
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“To achieve a community that is efficient and economically viable in how it uses energy through
new development and retrofits, land use and transportation planning, energy generation
(including the use of renewables), conservation and industrial processes to reduce its reliance
on the use of energy, reduce its carbon footprint, and improve local energy security.”
Burlington intends to sustain its position amongst the leading municipalities in Canada, in terms of the
way it manages energy in order to sustain its leading quality of life, its economic prosperity and to
mitigate its environmental impact.

CEP Implementation and Oversight
The CEP is about community action. The City of Burlington has an important role to play showing
leadership with respect to energy efficiency, conservation and sustainable energy generation and the
coordination of the plan activities. However, CEP implementation will require support from all
community stakeholders including Burlington Hydro, Union Gas, Halton Region and institutional,
residential and business customers. Action on the part of the City of Burlington alone will result in an
outcome that is far short of the targets set herein; action by a significant portion of the other
stakeholders is required.
The governance structure will consist of an Oversight Board that will provide guidance to the
implementation of the CEP. A smaller Implementation Management Team will oversee the actual
implementation of the CEP, managing four specific task groups as identified in the chart below. The task
groups will focus on four key implementation areas for the CEP:
1.
2.
3.
4.

Energy Generation
Energy Efficiency
Community Engagement
Built Form

Oversight Board

Implementation
Management Team

Energy
Generation Task
Group

Energy Efficiency
Task Group

City of Burlington Community Energy Plan
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Oversight Board
The membership of the Oversight Board will have a similar composition to the original Stakeholder
Advisory Committee and will provide continuity in the implementation of the CEP. This group will be
responsible for monitoring implementation progress, provide annual reports to the City and Community,
and oversee the four year review of the CEP. The Chair will be appointed by City Council. It is expected
that the Board will meet two times per year.
Implementation Management Team
The composition of this team will ideally include representation from the City, Burlington Hydro, Union
Gas and Halton Region. It will be responsible for establishing implementation plans and processes in
consultation with the task groups. It will manage the administrative budget and manage any external
contracts. It will support and report to the Oversight Board. Coordination will be provided by the City.
Task Groups
Four task groups are proposed to work specifically on the implementation of the CEP with direction
provided by the Implementation Management Team. Membership will be determined based on the
skills required for each team, as determined by the Management Team. Membership may be more fluid
depending on the projects being undertaken at the time. From time to time, additional consulting
expertise may be required to help support implementation. The Task Groups will report on progress to
the Implementation Management Team.
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Chapter 1: Context for the Plan
Introduction
What is a Community Energy Plan?
A Community Energy Plan is a holistic view of how energy is used, conserved, generated, distributed and
potentially stored, with a focus on how community partners can work together to improve the current
system. This plan has already helped to start a local conversation on possible opportunities, particularly
related to integrated community energy systems. For example, this may include the potential for district
energy projects --the centralized generation of thermal energy (heating and cooling)—examples of
which are not yet abundant in North America, though there are examples of projects that have been
implemented successfully. And just as important, the plan speaks to the importance of engaging
community partners in order to foster positive and sustainable change. Another important facet of the
plan is the linkage between energy, land use and transportation planning, and the importance of
considering energy efficiency and integrated systems while planning for future growth.
Burlington’s Community Energy Plan is very much a ‘living document’, created through consultation and
collaboration with stakeholders in our community, including those responsible for our energy grids,
energy consumers, business leaders, community groups, municipal and regional government. It provides
a plan of action for today, and an active forum for collaboration to achieve shared goals over longer
timeframes. It is, in fact, much more than a document.
The notion of planning and coordinating energy use at the urban community level is relatively novel –
although in several cases, where it has been done, it has resulted in some of the most efficient, and from
an energy standpoint, most cost-competitive cities in the world, with resulting reductions in associated
environmental impacts.
The communities that are leaders in this area have achieved transformative changes by looking at their
energy use across all systems within their communities. They have taken an integrated energy systems
approach. That is, they look at the potential for innovation in how energy is sourced, generated,
consumed, re-captured, conserved, stored, and delivered, whether it be in the form of heat, fuel, or
electrons.
Beyond Energy Silos
However, in North America one of the key impediments to this kind of integrated planning is that energy
infrastructure, from the point of origination to consumption, has tended to be planned and managed in
silos. And in much the same way, decision-making in regard to building codes and urban planning may
not have been approached with energy considerations in the foreground.
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Certainly, within each of these silos, there have been significant incremental changes, resulting in
improved energy efficiencies, reduced impact on the environment, and improved economic
competitiveness. However the potential for solutions based on integrated approaches remains largely
unexploited.
The question of where, when and by whom an integrated energy systems approach to planning might
be undertaken, has not been clear. In fact, from a structural standpoint, it is not really surprising that
until recently those questions were not being asked.
Beyond Jurisdictional Divisions
Energy systems serve end-use customers at the community level. However, many aspects of energy
systems extend well outside the community, and are often planned and operated even on a continental
basis. Political jurisdictions also play a role: In Canada, individual provinces have constitutional powers
over energy resources. At the same time energy systems are often subject to both national and
provincial regulation. So these structural considerations have also created macro challenges for
integrated energy systems planning. In a sense, therefore, the community may be the level of society
providing the most open opportunity to drive change through integrative thinking. Generally speaking,
until recently, communities in Canada did not think of themselves as having an active or significant
mandate to do so.
Laying the groundwork
In addition, transformative change in energy systems is inherently challenging, given the long term
considerations of capital investment, innovation, infrastructure development, behavioural and
attitudinal change. Almost by definition, given these factors, change necessitates sustained strategies,
oversight and commitment.
Governments at all levels, utilities, as well as consumers are individually subject to the changing
economic and market forces, public policy changes, and the need to address shorter-term needs and
priorities in much shorter cycles. Therefore, the question of how this kind of strategy might be
stewarded, and who might take responsibility and ownership for this kind of process over the long term,
hasn’t been clear.
Very often the potential for specific innovative energy projects is well understood at the community
level. The key to seeing them move forward is planning, and laying the groundwork by engaging key
stakeholders, with consideration to factors such as commodity pricing, the industrial cycle and
availability of capital.
Unlocking Potential
Community energy planning unlocks the potential for transformative change by bringing together the
key stakeholders to collaborate on opportunities such as integrated energy projects, conservation
initiatives, information sharing, planning and reporting. It provides a framework for moving forward, by
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defining where the community wants to be, who should be involved, how to do it, the resources
required, what will be achieved, and when it will happen.

Why a Community Energy Plan For Burlington Now?
For Burlington, an energy plan is both a matter of opportunity and necessity as the City approaches an
important period of fundamental change. This is occurring as the City approaches the point of greenfield
build-out to the available boundaries.
Urban Intensification
Burlington will approach greenfield build-out of its urban boundary within the next five years. This is a
significant point of inflection for the community, and potentially for how energy is used. It is based on
the commitment to maintain the northern boundary for urban development in Burlington, in order to
protect the unique natural assets of Burlington’s rural and escarpment lands. This region is a UNESCO
World Heritage site, and protected in accordance with Ontario’s Places to Grow and Greenbelt Acts.
Burlington residents have been clear in their desire to protect this unique region.
This will translate into slower municipal assessment growth, meaning that Burlington cannot rely upon
the geographical growth of the city to fund future costs of municipal services and facilities. Burlington
needs to examine ways to reduce its cost of services over the rate base, while continuing to maintain
and enhance the very high quality of life we enjoy in our community. How energy is used, and the cost
of that energy to Burlington residents as well as to the City of Burlington, is an important factor.
At the same time, because of its fixed urban boundary, Burlington will begin a long-term process of
urban intensification, or densification, much earlier than its neighbouring municipalities. This represents
a significant opportunity, from an energy standpoint.
Absent any intervention, Burlington’s overall energy consumption will grow as its population grows, but
energy efficiency will improve as Burlington intensifies. Burlington has an opportunity to leverage the
process of urban intensification to curb the growth in energy consumption, and to proactively drive
efficiencies.
This will also reduce environmental impacts associated with the consumption of energy. Done right, it
can enhance prosperity by making Burlington more economically competitive.
Prosperity and Quality of Life
Intensification also means that Burlington needs to find ways to maximize economic value of
employment lands in the City. We need to attract and retain value-added business investment and
employment. We need to continue to grow our economy without growing our physical footprint, by
making our city attractive to preferred employers, and creating a business environment here that
supports investment in Burlington. Competitive energy costs and reliable energy supply and service are
City of Burlington Community Energy Plan

Page 3

increasingly important as business reliance on advanced technologies grows. Burlington has an
opportunity to position itself to be more competitive and more economically prosperous by taking an
early lead in planning its energy future.
Enhancing access to energy efficiency, conservation and demand-management opportunities can also
have a positive effect on the local retail and service industry. Businesses that increase the energy
efficiency of their facilities and operations can improve their competitiveness in the marketplace. This
is an important element in enhancing the economic value of Burlington’s employment lands.
Quality of life, however, is not just about how prosperous our community is. It is directly impacted by
how Burlington grows and develops. Intensification will bring change but it can be positive by
supporting a more sustainable, walkable, cycling friendly, energy efficient and livable city. A
transportation network that offers safe and accessible options; energy efficient residential and mixed
use development; and local employment opportunities can support a sustainable, complete and socially
responsible community.
Environment
Fossil fuels are often used to generate energy, whether it is for electricity, space or water heating, or
transportation needs. By implementing conservation measures, the need to use fossil fuels decreases,
reducing greenhouse gas emissions and the impact on climate change. The same measures can help
reduce air pollutants, reducing our impact on air quality. According to Halton Region Public Health, poor
air quality can pose a significant risk to health and sources of air pollution include: transportation and
energy generation, including the use of fuels for heating buildings and water.
Conservation measures can help reduce reliance on the use of fossil fuels for energy, ranging from
building energy retrofits, improving the efficiency of industrial processes, and increasing the use of
sustainable transportation options, such as transit, carpooling, walking and cycling. Land use planning
can play a key role in how Burlington uses energy more efficiently. Enhanced local employment
opportunities can reduce carbon emissions by reducing outbound transportation demand. In addition,
by reducing peak demand on the electricity system, the need for system infrastructure such as
transmission lines is reduced, in turn reducing the impact on the physical landscape.
Corporate Commitments
The completion of a Community Energy Plan is an undertaking identified in the City’s current strategic
plan, Burlington, Our Future (2011 – 14)6, under the Prosperity section, to promote and encourage
lower community energy consumption.

6

www.burlington.ca
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The City is also a member of Partners for Climate Protection (PCP), a program administered by the
Federation of Canadian Municipalities. Five milestones guide municipalities along the journey to reduce
greenhouse (GHG) emissions, including7;
1.
2.
3.
4.
5.

Creating a greenhouse gas emissions inventory and forecast,
Setting an emissions reduction target,
Developing a local action plan,
Implementing the local action plan or a set of activities,
Monitoring progress and reporting results.

The City completed a corporate and community emissions inventory in 2005, meeting the first milestone
of the PCP program. Since then, a corporate reduction target was set for emissions, which has been
met. A community wide reduction target is much more difficult to achieve as the City does not have the
requisite jurisdiction over energy consumers. However, monitoring GHG emissions provides the
municipality with the ability to benchmark progress.
This plan is anticipated to assist the City and community partners in this area. Reducing energy
consumption is a key component in the reduction of greenhouse gas emissions (GHGs). Burning fossil
fuels provides thermal energy, powers our vehicles and generates electricity, but also produces GHG
emissions, contributing to climate change.

Vision
The vision of the Community Energy Plan is:
To achieve a community that is efficient and economically viable in how it uses energy through
new development and retrofits, land use and transportation planning, energy generation
(including the use of renewables), conservation and industrial processes to reduce its reliance
on the use of energy, reduce its carbon footprint, and improve local energy security.

Goals and Objectives
The Community Energy Plan has five goals and related objectives for each goal. Each objective has
corresponding actions to be implemented, which are found in Chapter 4. An implementation strategy
can be found in Chapter 5.

7

http://www.fcm.ca/home/programs/partners-for-climate-protection/milestone-framework.htm
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Behaviour Change & A Culture of Conservation
Goal: Create leading edge community awareness of energy initiatives (conservation, generation and
security) to enhance their implementation effectiveness and support sustained quality of life in
Burlington.
Objective A: Increase community engagement opportunities and uptake of energy programs.
Energy Efficiency
Goal: Improve the energy efficiency of buildings, in ways that contribute to Burlington’s overall
economic competitiveness.
Objective A: Encourage builders to exceed Ontario Building Code requirements for energy
efficiency in new buildings.
Objective B: Improve energy efficiency of existing building stock.
Objective C: Decrease energy consumption through efficiencies in appliances and electrical
equipment.
Energy Generation & Security
Goal: Increase sustainable local energy generation in Burlington and enhance supply security, in
ways that support Burlington’s economic competitiveness.
Objective A: Increase capacity for integrated community energy utility infrastructure.
Objective B: Develop a long term renewable energy strategy in Burlington.
Objective C: Enhance reliability of energy grid to ensure energy security.
Land Use & Growth
Goal: Optimize integrated community energy systems and efficiency opportunities through land use
planning opportunities.
Objective A: Ensure land use policies and plans enhance an energy efficient and integrated
community energy system (including renewable) linkages between land use, buildings and
transportation.
Transportation
Goal: Increase transportation efficiency.
Objective A: Improve modal split – increase number of people using more sustainable
transportation options such as transit, carpooling walking & cycling.
Objective B: Increase fuel efficient vehicles & reduce emissions.
Objective C: Support sustainable transportation infrastructure.
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Principles
The following principles were endorsed by City Council and the Stakeholder Advisory Committee for the
Community Energy Plan:
 That the Community Energy Plan promotes economically viable and environmentally sustainable
solutions.
 That the process to develop the Community Energy Plan allows for meaningful public
engagement and input.
 That the Community Energy Plan supports sustainable energy policies and practices in the City
of Burlington’s planning for community development, transportation transit services and
economic development.
 That the Community Energy Plan supports the City of Burlington’s participation in the
Federation of Canadian Municipalities’ Partners for Climate Protection program.

Community Energy Plan Development and Oversight
A Steering Committee oversaw the development of the Community Energy Plan. Its membership is
comprised of:






Gerry Smallegange, President and CEO, Burlington Hydro Inc.
Jennifer Smith, Vice President, Corporate Relations, Burlington Hydro Inc.
Joe Saunders, Director, Regulatory Compliance and Asset Management, Burlington Hydro Inc.
Allan Magi, Executive Director, Corporate Strategic Initiatives, City of Burlington
Lynn Robichaud, Senior. Sustainability Coordinator, Corporate Strategic Initiatives, City of
Burlington
 Rick Tomson, President, Aladaco Consulting Inc. (Burlington Hydro Conservation Officer)
 Gord Forstner, Principal, Drysdale Forstner Hamilton Public Affairs Ltd.
A Stakeholder Advisory Committee provided input and guidance to the development of the Community
Energy Plan and included the following individuals representing local groups and agencies:
 Mike Schwenger, President & CEO, The StressCrete Group (Chair – Stakeholder Advisory
Committee)
 Keith Boulton, Director, Energy Conservation & Residential Marketing, Union Gas Limited
 Ian Cameron, Senior Economic Development Officer, Burlington Economic Development
Corporation
 Giacomo Corbacio, Superintendent Facility Management Services, Halton Catholic District
School Board
 James Cotton, Associate Professor, Department of Mechanical Engineering, McMaster
University
 Gerry Cullen, Superintendent of Facility Services, Halton District School Board
 Henri Dekker, Director, Redevelopment & Facilities Joseph Brant Memorial Hospital
 Mike Yakimchuk & Jim Feilders, BurlingtonGreen
 Kathy McAlpine-Sims, Water Efficiency Program Manager, Halton Region
 Andrew Pride, Vice President, Conservation, Ontario Power Authority
 Mark Runciman, Chief Executive Officer, Royal Botanical Gardens
 Herb Sinnock, Chair, Burlington Sustainable Development Committee
City of Burlington Community Energy Plan
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The purpose of this advisory committee was to provide background data and information on energy
usage in Burlington, and, where applicable:
 provide advice and guidance in the development of the Community Energy Plan,
 discuss and debate community energy issues and trade-offs where applicable
 provide a leadership role in the public engagement process.
Burlington City Council endorsed the Burlington CEP Terms of Reference for the overall project along
with an engagement strategy early in 2012. Terms of Reference for the Stakeholder Advisory
Committee were presented and accepted later in 2012.

Developing the Plan
Background data was collected via a number of different ways. Electricity data was provided by
Burlington Hydro Inc. and natural gas data by Union Gas Ltd. Selected water data was provided by
Halton Region. Demographic data was gathered from Statistics Canada, Halton Region Best Planning
Estimates and the City of Burlington Planning and Building Department.
The Canadian Urban Institute was retained to complete an energy mapping exercise for Burlington using
natural gas, electricity and water data. The purpose of the mapping project was to integrate energy and
demographic information into a single database. The aggregated map data increased understanding of
community energy and water consumption and helped to target conservation and demand
management programs to achieve long term conservation goals. Data was aggregated at a level to
ensure that individual customer information could not be identified on a single property basis to protect
privacy.
Seven meetings took place with the Stakeholder Advisory Committee to review data and discuss issues
related to the Community Energy Plan. A council workshop was held to present a summary of the data
and energy maps to Burlington City Council along with senior staff and members of the steering and
stakeholder advisory committees. Garforth International, llc, an energy planning consultant, was
retained to provide pertinent information related to the importance of community energy planning on a
global basis and to help improve economic development competitiveness.
InnovateBurlington was hired through Burlington Economic Development Corporation to complete a
literature research project of relevant community energy plans. Some of the lessons learned included:




Ensuring that the plan is a community plan, not a ‘city hall’ plan.
Ensuring that the municipality has an understanding of its abilities and strengths.
Obtaining necessary energy and demographic data.

Community Engagement
The community engagement process started with the formation and interaction with the Stakeholder
Advisory Committee, with representation from a diverse number of local agencies and community
groups as noted earlier in this chapter. The SAC provided an interactive forum for participants to discuss
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and debate issues related to community energy which impact Burlington. Their input throughout the
plan development process was invaluable.
Once the draft CEP was presented to Burlington Council in July 2013, the City initiated a number of
initiatives to engage the broader community in the discussion. The draft CEP and a discussion paper
were posted on the City’s Energy webpage. The Mayor hosted an Inspire Burlington speaker event
focused on community energy planning with Brent Gilmour, Executive Director of QUEST (Quality Urban
Energy Systems of Tomorrow) as the guest speaker. Community members were invited to participate in
an on-line conversation about community energy efficiency and behaviour using the City’s 'Let's Talk
Burlington' program. City staff made presentations to and had discussions with specific stakeholders,
including BOMA (Building Owners and Management Association), the Burlington Housing and
Development Liaison Committee, the Chamber of Commerce (environment committee), Halton Region
public works staff, the Burlington Sustainable Development Committee, and BurlingtonGreen. To
engage the youth sector, the City hosted a video contest for high school students on innovative
solutions to community energy sustainability.

Approach
Figure 1.1 below forecasts the impact that the Community Energy Plan will have on the energy usage in
the City of Burlington up to 2030. Figure 1.2 forecasts the resultant greenhouse gas emissions.
The approach used to formulate the projections is based on the following:

City of Burlington Community Energy Plan

Page 9

Component

Baseline

Transportation

Land Use &
Growth

Assumption

Baseline is calculated using 2011
energy consumption data in GJ and
equivalent Greenhouse Gas Emissions

Number of vehicles per capita
remains constant. Distances driven
remain constant. Type of vehicles
remains constant. Ten percent (10%)
of vehicles are replaced annually with
vehicles that conform to current and
anticipated future energy and
emissions standards. Greenhouse gas
reductions are calculated using the
reduced fuel consumption.
Current energy use is based on the
existing building stock. Projections
are based on the estimated impact of
lower energy use of residential and
small commercial growth presented in
the intensification plan (based on
2008 projections).
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Methodology
Baseline
Quantity
1,724,946,330
280,504,198
207,858,497
12,079,497

Units
kWh Electricity
M3 Natural Gas
Litres Gasoline (E10)
Litres Diesel

175,779

Population

Vehicle
Energy
Intensity
(kJ/km)

=
=
=
=

Equivalent GJ
6,209,807
10,389,044
6,651,473
439,694
23,690,018

Equivalent
Tonnes CO2
189,744
530,433
430,267
33,702
1,184,146

134.8

6.74

GJ/Person

Tonnes
CO2/Person

2005

2010

2020

2025

2030
(estimated)

2.38

2.20

1.37

1.14

0.95

Existing Housing Stock
Future Housing Stock

Estimated Natural Gas
Use (GJ/yr) per person

Estimated Electricity
Use (GJ/yr) per Person

27.1
15.9

13.1
10.6
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Behavioral
Change –
Community
Engagement

Buildings Conservation

Energy
Generation &
Security

Reductions resulting from Behavioral
Change – Community Engagement are
based on achievement of a
sustainable 5% energy use reduction
ramped up on a straight line basis
over 5 years. All energy sources are
included.
Based on achievement of current
Demand and Conservation targets by
Burlington Hydro Inc. and Union Gas
combined with a 20% year-over-year
increase to targets up until 2020

Energy Generation and Security
avoidances are based on the impact
of one 5 MW plant in the downtown
district coming on-line in 2017, and
two 2.5 MW plants located in other
locations (potentially including a
mobility hub and/or the QEW
Employment Corridor).
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Overall Energy Use
Reduction Attributed to
Behavioural Change

2014

2015

2016

2017

2018

2019+

1%

2%

3%

4%

5%

5%

Annual
Conservation
Goal (kWh)
2014
2015
2016
2017
2018
2019
2020

8,400,000
10,080,000
12,096,000
14,515,200
17,418,240
20,901,888
25,082,266

Annual
Conservation
Goal (M3)
1,135,600
1,362,720
1,635,264
1,962,317
2,354,780
2,825,736
3,390,883

Based on estimated electrical and heat ratios of current technology cogeneration
plants.
The energy reduction is not perceptible on the chart below, primarily due to the
increased natural gas consumption in Burlington attributed to the district energy
plants.
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Figure 1.1 – Forecasted Energy Reduction Based on CEP Actions (GJ/Person)
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Figure 1.2 – Resultant Greenhouse Gas Emissions Reductions per Person based on CEP Actions
(Tonnes)
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In summary, if the actions in this plan are implemented and are supported by external forces, such as
new technology and innovation, it is forecasted that community energy consumption could reduce by
approximately 27% by 2030, translating into a 26% reduction in greenhouse gas emissions from
approximately 6.8 to 5 tonnes per capita. However, there are many assumptions made in factoring the
forecasted reduction with external factors being outside the control of the City and Utility partners.

The Plan
Chapter 1 is an introduction to the plan, the importance of community energy planning, the players
involved, with a summary of the goals and methodology to develop the plan.
Chapter 2 provides an outline of current conditions in Burlington and factors that impact how it uses
energy, such as land use and transportation planning, how energy is currently generated and existing
conservation programs.
Chapter 3 reviews the opportunities that are available for making improvements in the planning and
conservation efforts, as well as the potential for local sustainable generation. However, given that there
are always challenges to changing outcomes, this section also identifies constraints that must be
considered.
Chapter 4 outlines the recommended goals, objectives and actions of the plan.
Chapter 5 provides an implementation plan – who is involved, timing, resources required, and strategies
to monitor and report back on the implementation of the plan.
To be successful, implementation of the plan will require leadership, commitment and investment, not
by just the City but by the community itself. Coordination among stakeholders will be important; time
and patience are key factors. Implementation must also be tracked to be able to report on progress.
Performance measures and indicators are proposed in Chapter 4.
The Burlington Community Energy Plan is a 20-year plan, similar to the Official Plan, but recognizing that
factors change on a continuous basis, it is recommended that the plan should be reviewed and reported
on annually and updated on a four year cycle.
Additional information is provided in the Appendices, including:





Glossary
Sustainable Building Case Studies
Burlington Community Energy Mapping Summary Report
Residual Energy Conservation Potential through CDM Assessment for Industrial and Commercial
Users – Burlington
 Customer Priorities and Education (Ontario Power Authority survey results)
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Chapter 2: City of Burlington – Current Conditions
This Chapter outlines how Burlington uses energy, and the major factors driving energy consumption, as
well as actions that are currently taking place to improve the efficiency of the community.

Overview of the City of Burlington
The City of Burlington is situated on the western shore of Lake Ontario within Halton Region and is part
of the Greater Toronto Area. It is located in the urbanized area of Southern Ontario that extends from
the cities of Niagara Falls to Oshawa, known as the ‘Greater Golden Horseshoe’, which forms the
economic core of Ontario.
Burlington’s population is approximately 175,000. Geographically it comprises of 177 km2 of land with
distinct urban and rural areas. The urban area is generally defined as the area south of Dundas Street
(Hwy. 5) and Highway 407, with the rural area located to the north. Much of the rural area is protected
by the Greenbelt and Niagara Escarpment plans.
Burlington’s downtown core is transitioning to a vibrant mixed-use area with new residential and
commercial development taking place. The City has a strong employment corridor along the Queen
Elizabeth Way (QEW) highway, and a wide variety of retail development throughout the city, primarily
along arterial corridors. Older mature residential areas are located to the south of the QEW with newer
greenfield development to the east and northeast.
Burlington's location is distinguished by its accessibility to major urban centres such as Toronto and
Hamilton, its proximity to the United States and its natural features including Lake Ontario and
Burlington Bay waterfronts, the Niagara Escarpment and Bronte Creek. The combination of an
economically strategic location and environmental and aesthetic factors has contributed to Burlington's
desirability as a place to live and as a location for business.
The following map is taken from the City’s Official Plan and shows the city’s boundaries and settlement
patterns, particularly the urban/rural boundary and the various land use sectors throughout the
community.
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Map 2.1 – City of Burlington Land Use
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City Operations
In 2009, Burlington City Council approved a corporate energy policy-- a high level document that
provides guidance and direction to staff on the development and implementation of a comprehensive
corporate energy management program, aiming to reduce consumption, achieve cost savings and meet
its greenhouse gas (GHG) emission reduction target. The City established a reduction target in 2007 to
reduce greenhouse gas emissions by 20 per cent on a per capita basis from 1994 levels by 2012. This
target has since been met, largely due to the provincial government’s electricity generation policy to
phase out the coal fired generating stations.
A corporate Energy Management Plan (EMP) was completed in 2013, aligning resources and processes
required to improve energy efficiency and management effectiveness for City facilities. It is intended to
be a long term road map for energy management best practices that will deliver energy savings in an
effective and flexible manner. The EMP will meet the requirements of Ontario Regulation 397/11,
legislation directing public agencies to publish and implement energy conservation and demand
management plans.
The City has implemented a number of measures to help improve the energy efficiency of City
operations, including a building automation system, energy tracking, a corporate green building policy,
an idling control by-law and awareness program, a waste reduction and diversion program, a green fleet
transition strategy, and a green procurement policy and guideline. Energy audits have been completed
on over 50 facilities, with energy efficient lighting retrofits and equipment upgrades completed. All City
traffic signals have been converted to LED efficient fixtures. Under the green fleet strategy, the City has
a number of hybrid and low emission vehicles in its fleet, and has recently acquired a heavy duty hybrid
aerial truck.
City staff also works with partners such as Burlington Hydro Inc., Union Gas Ltd and Halton Region to
promote energy conservation within the community, and has participated in special events such as
Earth Hour, the Ontario Power Authority’s Power Pledge and commuter challenges.

Land Use and Growth
Until recently, Burlington has grown and developed as a typical suburban community with pockets of
mixed use and high density development. However, as the City approaches greenfield build-out and,
with changes in provincial policy such as Places to Grow, increasingly the City is experiencing
intensification through an increasing number of infill projects, as well as greater interest in the
downtown core, and redevelopment along major arterials with an emphasis on mixed-use development.
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There is also a focus on complete streets8 to support sustainable transportation measures including
transit and active transportation initiatives.
The way Burlington opts to grow over the coming years will need to consider changing needs in the City:





The population has grown by an average 2,300 people per year for the last 40 years.
There is a significant aging population.
The number of low-income families increased by over 30% from 2001 to 2005 (3,500 families or
7.5% of all families)9.
There has been a 40% increase of newcomers living in Burlington from 1996 to 2006 (4,000
immigrants from 2001 to 2006).

Figure 2.1 - Burlington Population Growth & Forecast
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The above chart10 shows limited projected growth in Burlington in comparison to previous years,
partially due to the fact that the majority of Burlington’s greenfield residential lands will be developed
by 2015. The remainder of Burlington’s growth will be accommodated through intensification
opportunities within the growth centre and corridors, arterial cores, infill developments and accessory
units, as noted below.

8

A Complete Street is designed for all ages, abilities, and modes of travel. On Complete Streets, safe and
comfortable access for pedestrians, bicycles, transit users and the mobility-impaired is not an afterthought, but an
integral planning feature. Source: http://completestreetsforcanada.ca/
9
http://www.cdhalton.ca/pdf/Burlington-Incomes-and-Poverty-Report.pdf
10
Halton Best Planning Estimates - http://www.halton.ca/planning_sustainability/demographics_maps/ and
Burlington Census Data - http://cms.burlington.ca/Page6092.aspx
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Figure 2.2 - Burlington Population Growth to 2031
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The pie charts11 below show the breakdown of household types by percentage in Burlington with a
comparison to Ontario statistics using 2011 census data. Burlington has approximately the same
percentage of single detached homes compared with the rest of Ontario (40% vs. 43%). The number of
apartment households is slightly lower in Burlington compared to Ontario (18% vs. 21%) but Burlington
is significantly above the provincial average for row or townhomes (14% vs. 7%).
Figure 2.3 - Private Dwellings by Structural Type - Burlington

Single Detached (40%)
Apartment Building > 5
Storeys (12%)

Apartment Building < 5
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Duplex Apartment (1%)
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11

http://www12.statcan.gc.ca/census-recensement/2011/dppd/prof/details/page.cfm?Lang=E&Geo1=CSD&Code1=3524002&Geo2=PR&Code2=35&Data=Count&SearchText=
Burlington&SearchType=Begins&SearchPR=01&B1=All&Custom=

City of Burlington Community Energy Plan

Page 19

Figure 2.4 - Private Dwellings by Structure Type - Ontario
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The following map illustrates those areas where intensification can be accommodated within the city’s
urban boundary.
Map 2.2 – Intensification Areas for Burlington

Source: City of Burlington Planning & Building Department
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Building Stock
Residential Buildings
New residential building stock in the City built under newer Ontario Building Code standards are much
more energy efficient than older building stock in the city. However, as shown below in the pie chart,
80% of the city’s residential units were constructed prior to 2000 and at least half of the city’s residential
units are 30 years or older.
Figure 2.5 - Age of Existing Residential Buildings - Burlington
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26%

Before 1946
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Figure 2.6 breaks the data down in a similar way but is broken down by density. The trend in housing
density is moving from low density to medium and high densities.
Figure 2.6 - Residential Housing Breakdown by Age and Density - Burlington
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ICI (Industrial/Commercial/Institutional) Sector
Overall, Burlington’s industry is characterized as light manufacturing, trending away from heavy
manufacturing. This transition is resulting in efforts to repurpose large industrial buildings to meet the
needs of a leaner manufacturing sector. Burlington Economic Development Corporation has developed
a Lean, Green and Connected strategy to assist property owners to section off buildings to meet the
needs of smaller businesses, improve energy efficiency by connecting them to the local utility
conservation programs, and ensuring that they are wired for today’s connected business environment.
Just over 100,000 square feet of office space is added annually to the city-wide inventory. Between
2001 and 2009, 61% was constructed within the Burlington QEW East Employment Area, 24% in the
Burlington QEW West Employment area and 15% in other areas of the City (primarily within the City’s
urban growth centre and along major commercial corridors). Burlington is well served by the retail
sector, ranging in size from stand-alone independents, big box retail, neighbourhood plazas, regional
type malls and the downtown shopping area.
The institutional sector is comprised of Joseph Brant Hospital, elementary, secondary and postsecondary schools, including public and private, places of worship, assisted housing and a range of City
and Regional facilities.
Sustainable Buildings
Several green buildings have been built in recent years by the private sector, some of which have
received Gold certification under the LEEDTM green building program, including the Mountain Equipment
Co-op retail store, the Union Gas Ltd. regional building, and the Royal Botanical Gardens expansion. The
City of Burlington recently received LEEDTM Gold certification for its Performing Arts Centre and LEEDTM
Certified for the Appleby Ice Arena expansion. (See Appendix B for sustainable building case studies.)
LEEDTM is a sustainable building rating system, developed by the US Green Building Council, which has
been adapted and is administered by the Canada Green Building Council12. It promotes a holistic
approach to sustainability by recognizing performance in five key areas of human and environmental
health, including sustainable site development, water efficiency, energy efficiency, materials selection,
and indoor environmental quality. LEEDTM buildings are generally considered to be energy efficient but
this is dependent on how much emphasis the builder places on achieving points in this area. A building
earns LEEDTM certification by accumulating ‘points’ in the five areas and there are four levels of
certification, including Certified, Silver, Gold and Platinum, depending on the number of points
achieved.

12

www.cagbc.org
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BOMA BESt13 is a national environmental recognition and certification program for existing commercial
buildings run by the Building Owners and Managers Association of Canada (BOMA). It requires an
assessment of building performance with recommendations on how to improve going forward.
The Ontario Power Authority (OPA) also provides a High Performance New Construction14 program to
incentivize architects, engineers and building owners to exceed the energy requirements specified in the
Ontario Building Code. Participants must go beyond the normal building design process and ensure that
the building systems are integrated. The program is targeted to new construction within the ICI
(industrial/commercial and institutional) sector and multi-unit residential buildings. The OPA also has a
New Home Construction15 program, providing incentives to builders and renovators for the installation
of energy efficient measures in homes.

Community Transportation Energy Use
With limited opportunities for greenfield development as noted in the previous section, Burlington will
continue to experience more infill and intensified development. Not only will these developments be
more energy efficient, but the way the City plans for this growth can have a direct impact on
transportation energy consumption. Increased densities and developments that are accessible to public
transit, and neighbourhoods that support walking and cycling, sustainable transportation options can be
supported and transportation related energy consumption can be reduced.
Data from the Transportation Tomorrow Survey16 over the years does not show a significant change in
the modal split of trips by Burlington residents as shown in Figure 2.7 below. However, Figure 2.8 shows
that the number of vehicles in Burlington has increased due to population growth, but the average
number of vehicles per household has remained constant.
Figure 2.7 - Modal Split of Trips by Burlington Residents (% of Trips)17
Year

Automobile
Driver

Automobile
Passenger

Local Transit

GO Transit

Walking/Cycling/Other

2006

73%

16%

2%

1%

8%

2001

75%

16%

1%

2%

6%

1996

74%

16%

1%

1%

7%

1991

74%

14%

2%

2%

9%

1986

72%

16%

3%

1%

8%

13

www.bomacanada.ca
https://saveonenergy.ca/Business/Program-Overviews/New-Construction.aspx
15
https://www.saveonenergy.ca/Business/Program-Overviews/New-Home-Construction.aspx
16
Region Municipality of Halton, Transportation Tomorrow Survey:
http://www.halton.ca/living_in_halton/roads_transportation/transportation_tomorrow_survey/
17
Source: Transportation Tomorrow Surveys (1986-2006)
14
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Figure 2.8 - Number of Vehicles per Household - Burlington18
Year

Number of
Households

Number of
Vehicles

Average Number of
Vehicles per
Household

2006

63,200

107,440

1.7

2001

57,200

97,240

1.7

1996

50,400

85,680

1.7

1991

45,600

77,520

1.7

1986

40,300

68,510

1.7

Another benchmark (Figure 2.19) that shows transportation energy consumption increasing is the
amount of greenhouse gas emissions produced since 1994 in this sector. Where emissions produced in
other sectors such as residential commercial and industrial has decreased, primarily due to the change
in the provincial government’s electricity generation policy by phasing out coal-fired generating plants,
transportation related emissions has continued to increase.
New generation automobiles over the next five years will be approximately 40% more fuel efficient due
to innovations in the conventional automobile sector, however fleet turnover is relatively slow in
Canada, and therefore it will take a generation to see the full benefits.
Given that personal vehicles are the number one choice for residents in Burlington for mobility, are they
choosing low emission or electric vehicles? In 2011, the EV market was a fraction of one percent of the
total new vehicle market.19 The provincial government currently has a target of 5% of the vehicles in
Ontario will be plug-in vehicles. Incentives to purchase low emission vehicles are up to $8,500 on the
purchase of electric vehicles and a $1,000 rebate on the installation of charging stations. There are
some examples of commercial facilities installing charging stations in Burlington, including a major
shopping mall, a gasoline retailer and a local retail plaza. Recently, the provincial government
announced that EV charging stations have been installed at some GO stations, including Oakville, with
the Burlington station being added in early 2014.
There are a number of initiatives underway in Burlington to support sustainable transportation
measures and to improve the modal split. The City is undertaking a review of its Official Plan, a key land

18

Source: Transportation Tomorrow Surveys (1986-2006)
The Globe and Mail – Article – Konrad Yakabuski – March 28 2013
http://www.theglobeandmail.com/commentary/the-road-to-electric-cars-is-strewn-withpotholes/article10449504/
19
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use planning document that will guide future community growth. There is a significant link between
land use planning and transportation efficiency.
A Transportation Master Plan study is currently under way which will create a 20 year vision and
strategy to achieve a complete transportation network that allows people to travel more efficiently in
whatever way they choose.
Halton Region is progressing with the development of an Active Transportation Master Plan, looking at
connectivity across the region, identifying barriers as well as opportunities for improvements. Halton
Region also oversees transportation demand management across the region under the Halton Smart
Commute title, encouraging local employers to support initiatives to encourage employees to reduce
their commuting in single occupied vehicles and choose sustainable transportation options, such as
transit, car-pooling and active transportation (walking and cycling) measures. The City of Burlington is
an active member of the Halton Smart Commute program for its employees.
Burlington operates a public transit system that consists of 54 buses and 8 Handi-Vans (2013 data). To
provide flexibility for cyclists, all transit buses include a bike rack on the front of the bus that can hold up
to two bikes on them. Burlington Transit has a number of programs to support and encourage transit
ridership in the community, such as the Burlington Transit Youth Ambassador Program, inter-municipal
free transfers and the use of the PRESTO fare card.
The Community Energy Plan is not meant to duplicate the planning and initiatives that are currently
taking place by the city and region, but to reinforce that ensuring our transportation system is
integrated, efficient and supports sustainable transportation options is key to reducing our
transportation related energy consumption.

Energy Sources
The Canadian Context
Canada is a net exporter of most energy commodities, primarily to the United States. It consumes about
71% of what it produces overall. The consumption by energy type is summarized below:20

20

U.S. Energy Information Administration
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Figure 2.9 - Canada's Total Energy Consumption by Type (2010)

26%

32%

Petroleum
Natural Gas

5%

Coal
7%

Nuclear
8%

22%

Renewables
Hydro

Canada is the sixth-largest producer of oil and most of its exports are to the United States. Transmission
constraints (i.e. pipeline capacity) limit the price that Canadian producers are able to secure in the
United States and abroad. Producers have proposed additional pipeline capacity to allow for increased
transmission to the United States Gulf Region (location of refineries) and to the Pacific coast (for
shipment abroad). The elevation of Canada to sixth place oil producer in the world is primarily due to
development of technology which permits extraction of crude oil from oil sands located in Alberta.
In parallel with oil, Canada is the third largest producer of dry natural gas. Similar transmission
constraints limit Canada’s export capacity.
Electrical production is estimated at 580 billion kilowatt-hours (kWh) of which the majority is produced
by hydro-electric means. Only Brazil and China (2010) produce a greater percentage of electricity
through hydro-electric means. The generation mix is as follows:21

21

U.S. Energy Information Administration International Energy Statistics
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Figure 2.10 - Canada's Electricity Generation Sources
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The distribution of the different forms of electricity generation is highly geographic and dependant on
local sources of fuel or the availability of hydro-electric sites. This leads to a wide variance in the
production of greenhouse gases (GHGs) resulting from electricity generation provincially as the
following figure illustrates.22 With the phase out of coal fired electricity generation in 2014, the
greenhouse gas emission factor for Ontario will decrease. For most off-peak hours, Ontario’s electricity
mix delivers low carbon energy.
Figure 2.11 - Greenhouse Gas Emission Factors for Conventional Electricity
Region
Alberta
British Columbia
Manitoba
New Brunswick
Newfoundland and Labrador
Northwest Territories
Nova Scotia
Nunavut
Ontario
Prince Edward Island
Quebec
Saskatchewan
Yukon

22

g CO2e/kWh
1,000
12
4
450
18
340
770
340
110
2
2
790
74

Environment Canada "National Inventory Report 1990-2010: Greenhouse Gas Sources and Sinks in Canada"
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Electricity
Burlington Hydro Inc. serves approximately 65,000 residential and commercial customers. Burlington
Hydro and its employees are committed to delivering safe, efficient and reliable electricity to the
municipality of Burlington. Burlington Hydro’s strategic focus is on achieving excellence and
continuous improvement across all aspects of its business including: employee and community safety;
operational efficiency and reliability; responsive customer service; and, conservation programs. The
company is committed to maintaining a strong asset base through responsible financial management,
system renewal and innovation to assure the availability of electricity supply to meet customer needs
and growth.
Burlington Hydro maintains 32 substations and almost 1,600 kilometres of medium voltage
distribution lines to deliver electricity. The company is wholly owned by the City of Burlington.
Burlington Hydro Inc. purchases power from the Independent Electricity Supply Operator. Ontario has
an installed generating capacity of 36,013 MW, with the following supply mix:23
Figure 2.12 - Ontario Electricity Generation Supply Mix (MW)
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Other

Independent Electricity System Operator (Data as of June 17, 2013)
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The supply mix does not include generators (primarily solar) that operate within Burlington Hydro’s
service area. Currently Burlington has generators producing a maximum of 714 kW, representing about
0.2% of its peak requirements. A further 4,150 kW is in the application process, representing a further
1.2% of peak requirements. Ground fault capacity constraints (the ability of the electrical grid to safely
absorb short circuits) at the Hydro One transformer stations limit the amount of electricity that can be
connected to the grid. The following figure illustrates where these constraints are:

Map 2.3 - Grid Interconnection Capacity in Burlington

The green areas denote where sufficient ground fault capacity exists, the yellow where limited capacity
is available and the red where none is available.
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Ontario’s electricity policy mandate to move electricity to true market value has placed upward pressure
on the costs. Furthermore, its greener policy mandates result in the purchase of green power at a
premium over the cost of conventionally generated power. In addition to this, conservation programs
are funded by all electricity consumers with only those who participate in conservation programs
benefiting directly from this investment. The historical residential electricity prices are shown in the
following table:24
Figure 2.13 - Historical Residential Electricity Commodity Prices
Average Commodity Price (₵/kWh)
9
8
7
6
5
4
3
2
1
1-May-13

1-Dec-12

1-Jul-12

1-Feb-12

1-Sep-11

1-Apr-11

1-Nov-10

1-Jun-10

1-Jan-10

1-Aug-09

1-Mar-09

1-Oct-08

1-May-08

1-Dec-07

1-Jul-07

1-Feb-07

1-Sep-06

1-Apr-06

1-Nov-05

1-Jun-05

1-Jan-05

1-Aug-04

1-Mar-04

1-Oct-03

1-May-03

1-Dec-02

0

Natural Gas
Union Gas Limited (a Spectra Energy Company) serves approximately 60,000 residential, commercial and
industrial customers in Burlington. Union Gas Limited, one of Canada's Top 100 Employers for 2013, is a
major Canadian natural gas storage, transmission and distribution company based in Ontario with over
100 years of experience and service to customers.
The distribution business serves about 1.4 million residential, commercial and industrial customers in
more than 400 communities across northern, southwestern and eastern Ontario.

24

Ontario Energy Board http://www.ontarioenergyboard.ca/OEB/Consumers/Electricity/Electricity%20Prices/Historical%20Electricity%20P
rices
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Union Gas's growing storage and transmission business offers premium storage and transportation
services to customers at the Dawn Hub, the largest underground storage facility in Canada and one of
the largest in North America. It offers customers an important link in the movement of natural gas from
Western Canadian and U.S. supply basins to markets in central Canada and the northeast U.S.
Union Gas is a Spectra Energy (NYSE: SE) company with assets of $5.8 billion and approximately 2,200
employees.
The natural gas commodity market in Ontario is deregulated and the commodity prices have been
subject to normal market forces of supply and demand. Natural gas prices25 have collapsed to levels not
seen since the early 1990’s:
Figure 2.14 – Historical Natural Gas Commodity Prices

This drop is largely due to increased supply, including new hydraulic fracturing (“fracking”) and
horizontal drilling technologies that have allowed development of substantial reserves embedded in
shale.
Low energy prices are contrary to conservation efforts as they cause project paybacks to grow. In
addition, sustained low natural gas prices may stimulate the co-generation and tri-generation market as
the economics of these projects are largely driven by the differential between electricity and natural gas
prices. In the 2000’s many existing projects were mothballed as the gap between the two energy prices
was too close together. Furthermore, due to the decarbonisation of Ontario’s electricity supply mix,
displacing electricity from the grid with electricity generated through co-generation and tri-generation
systems may actually increase greenhouse gas emissions.

25

Trading Economics http://www.tradingeconomics.com/commodity/natural-gas
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The historical Burlington area residential natural gas commodity prices are shown in the following table:
Figure 2.15 – Historical Residential Natural Gas Commodity Price
Average Commodity Price (₵/m3)
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Water & Energy
Drinking water treatment and delivery is a very efficient, but energy intensive process. As water quality
requirements legislated by the provincial Ministry of the Environment continue to become increasingly
stringent, advancements in process technologies have been implemented to ensure these targets are
met. However, they require more energy.
Halton Region is committed to managing energy consumption and has implemented a number of
measures to improve efficiency. Treatment plants are appropriately sized to meet demand for water,
and technologies that maximize process efficiency are employed wherever possible. Delivery of drinking
water can be energy intensive due to the need to pump water through the distribution system and to fill
reservoirs and elevated storage tanks.
Halton’s South Water distribution system is designed to ensure redundancy (i.e. security of water supply
during potential shut-down). As a result, flows from the three water treatment plants combine in the
water distribution system to collectively serve Burlington, Oakville, and most of Milton. The following
2011 water treatment, distribution and related electricity use figures are therefore combined to reflect
this:
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-

Total water treated in Halton’s South Water Treatment System (the Oakville, Burloak and
Burlington Water Treatment Plants) : 57,090 million litres

-

Total electricity use in Halton’s South Water Treatment System (Oakville, Burloak and Burlington
Water Treatment Plants): 29,591,339 kWh

-

Total electricity use in Halton’s South Water Distribution System: (Oakville and
Burlington): 15,452,189 kWh

Reduction in water demand can result in reductions in electricity demand. However it is important to
note that the correlation between water production and electricity consumption is not necessarily a
linear relationship. This is because much of the energy demands for water treatment and distribution
are fixed and electricity use per cubic meter of water treated may change year over year due to system
improvements.
In addition to energy efficient new installations, the Region has been reviewing its existing operations to
optimize energy use. Throughout the Region’s water system, pumps are being upgraded when
appropriate with newer energy efficient technology and process adjustments are being made to
maximize energy use whenever possible. Many factors influence water demand, such as temperature,
precipitation (rainfall and snowfall), population growth and changing public attitude regarding water
efficiency and, therefore, the energy demand associated with treatment and delivery. The Region
strives to treat and deliver drinking water to consumers as efficiently as possible while maintaining high
standards of quality and service.
Renewable Energy
Renewable energy is energy generated from natural resources or processes that are continually
replenished and can include sunlight, wind, water and geothermal heat.
The Ontario Green Energy and Green Economy Act, 2009 requires electricity distributors to
accommodate a wide variety of renewable generation projects under the Ontario Power Authority’s FIT
(Feed-in Tariff) and MicroFIT programs. A feed-in tariff (FIT) is a method to contract for renewable
energy generation and includes standardized program rules, prices and contracts. Ontario's FIT program
is a comprehensive guaranteed pricing structure for renewable electricity production. It offers stable
prices under long-term contracts for energy generated from renewable sources, including solar
photovoltaics and landfill gas, among others.
MicroFIT projects are 10 kilowatts (kW) or less. Very small projects, at a home or small business, that
can generate 10 kW or less fall under the MicroFIT program.26 FIT projects are greater than 10 kW and
less than 500 kW. Currently, this program is scheduled to run until 2018 and the provincial government
is consulting with municipalities on increasing municipal participation in supporting renewable energy
projects within their communities.

26

http://fit.powerauthority.on.ca/background
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Burlington Hydro Inc. (BHI) fully supports implementation of renewable generation and continues to
work towards a future capacity to accommodate a material degree of distributed generation. To this
goal, BHI will:
 Provide timely review and approval of renewable generation applications.
 Support local renewable generation through website information and consultations.
 Expand the distribution system to accommodate renewable generation where feasible and in
accordance with prevailing codes.
 Investigate the connection of FIT generation to the 4.16 kV and 13.8 kV systems.
 Keep informed on the progress of renewable generation technology.
Solar
Solar energy relies on sunlight. There are two main types of solar energy systems: photovoltaics and
thermal systems. Photovoltaic systems convert solar radiation to electricity through a variety of
methods. The most common approach is through the use of silicon panels, generating electricity when
sunlight shines on them. Solar thermal systems create heat from sunlight, used for heating water and,
through passive design solutions, heating buildings. Solar energy is clean, can operate independently or
as part of a grid system, and is renewable.
The following is a summary of solar installations and pending connections in Burlington (2013):
Figure 2.16 – Number of MicroFIT & FIT Projects - Burlington
Program
MicroFIT
FIT

Number of
Installations
52

Installed
kW
394

Connections
Pending
-

Pending
kW
-

6

1,053

11

2,050

The total installed and pending connection capacity represents approximately 1.0 % of BHI’s peak
electricity demand. Should the current applications under review be approved and their related
installations be completed, the total installed capacity will represent 5.7%. Implementation of all of the
currently-applied-for projects will have a significant impact on BHI’s peak demand as the peak typically
occurs on a hot, sunny summer afternoon. The cost of solar installations is presently declining while
their technical performance is improving. For example, the price for solar panels in Ontario has dropped
from $2.50 per watt in 2010 to $1.50 per watt currently. It is anticipated that due to these reducing
costs and improving efficiencies the cost of solar generation will match conventional generation costs in
10 to 15 years.
This outcome will have a significant impact on distribution utilities as they transition to a system with a
large distributed generation component. The rate at which renewable generation is installed is
dependent on the Feed-in Tariff paid by the Ontario power Authority which is subject to periodic review.
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Should the investment in solar be deemed viable by the participants the end result could lead to a
material amount of distributed generation within BHI’s service area, both FIT and MicroFIT.
Earth or Groundsource Energy
Earth or groundsource energy relies on earth’s consistent underground temperature to provide thermal
energy to buildings using heat pumps and a series of pipes that can be installed in the ground either
horizontally or vertically. During the winter, fluids that flow through the pipes in the ground collect heat
from the ground and distribute it into the building using a heat exchanger. In the summer, the system
reverses itself where heat is pulled out of the building and is disposed in the ground through the piped
system. Many people refer to this as geothermal energy, but geothermal relies on underground
sources of hot water to provide thermal energy for buildings.
Increasingly there are examples of groundsource energy used in Burlington to provide heating and
cooling (thermal energy) for buildings. Examples where ground source energy has been used include
Wal-Mart (Fairview Street store); Appleby Woods condominium (Upper Middle & Appleby) and Strata
Condominium (Maple Street). New installations include Ironstone condominium (Appleby and
Ironstone). Many residential customers, particularly those in rural areas where natural gas is not
available, are installing geothermal systems to avoid the relatively higher cost of using electricity, fuel oil
or propane for heating purposes.
Wind
As the blades of a wind turbine turn, the kinetic energy of the wind is converted into mechanical energy,
which is transmitted through a drive shaft to an electrical generator. The electrical current travels
through underground cables to a substation (for large turbine installations), where it is converted to a
higher voltage for the electricity transmission or distribution grid. From there, it’s delivered to the
electric utility and customers.
Generation of electricity from wind power is generally not considered viable due to the relatively low
mean wind speeds in the Burlington area. The following map (2.4) depicts the wind speeds within
central and southwestern Ontario.27

27
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Map 2.4 – Average Wind Speeds – Central/Southwestern Ontario
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District Energy
The overwhelming majority of buildings in Burlington have their own heating, ventilating and air
conditioning systems with fossil fuels (primarily natural gas) used for heating and electricity for all other
mechanical loads (air conditioning, pumping, ventilating, etc.) The electricity is typically produced
kilometers away at generation sites which are located to serve their own logistics (fuel sources, hydro
power, etc.) and are not proximate to the end users.
The integration of systems for tri-generation, the simultaneous capacity to provide electricity, heating
and cooling with district energy permits advantages over our traditional system as the overall system
efficiency is greatly enhanced. Although employed minimally in North America, district energy systems
are not a new concept as they have been used successfully in many European cities over the past sixty
years.
A successful district heating-cooling (thermal energy) installation requires an appropriate site for the
installation of the plant (depending on the energy source), a competitive pricing structure, a critical
mass of users (high density development) and capital funding. A district concept can supply chilled
water for cooling and hot water or steam for heating, although some installations do one or the other.
The installation of district energy would require trenching along roads for the installation of distribution
pipes.
District energy systems can be integrated with new developments, existing neighbourhoods, industrial
areas, whole communities and even on a regional basis. They can significantly improve energy
performance by capitalizing on opportunities and synergies available at the local level by integrating
physical components from multiple sectors, such as energy supply and distribution, housing and
buildings, industry, water, and waste management.
To date, there are no district energy installations in the City of Burlington.
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Figure 2.17 – Example of a District Energy System28

Landfill Gas
There are two closed landfills in the City of Burlington’s boundaries. Bayview Park was operated from
1957 to 1972 and covers almost 15 hectares. It is located north of the 403 highway and west of King
Road. The Burlington North Service Road landfill site was in use from 1972 until 1988. It is about 35
hectares and is north of Highway 403 on the North Service Road. The Region of Halton has investigated
the opportunity to use landfill gas from these two landfills to generate electricity. However, due to the
smaller size of the landfills and diminishing amount of methane (landfill) gas over time, the business
case to support energy generation from this source is not supported. The Region has partnered with
Oakville Hydro Energy Services to generate electricity from methane mined at its Halton Waste
Management Site in Milton.

Emissions Profile
The following chart shows that community wide greenhouse gas emissions for Burlington have actually
decreased since 2000. Although there are many conservation initiatives occurring in the community,
the decline can be largely attributed to the provincial government’s energy policy to phase out coal fired
energy generating stations. The second chart shows the trends by sector, where emissions for
essentially the buildings sector have decreased, but transportation continues to rise. Although the
average number of vehicles per household has remained constant over the years, the population and
number of households in Burlington has increased, therefore, resulting in more vehicles on the road.

28
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Figure 2.18 - Community GHG Emissions 1994 – 2011 – Burlington (Tonnes)
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Figure 2.19 - Community GHG Emissions by Sector – 1994 – 2011 – Burlington (Tonnes)
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Figure 2.20 - Greenhouse Gas Emissions by Sector – 2011 – Burlington
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The following figure (2.21) is a comparison of select cities around the world and their carbon footprint
on a per capita basis and is taken from an article posted on the City Mayors website29, an international
think tank dedicated to urban affairs and was established in 2003. The original report was published by
the International Institute for Environment and Development30. The authors of the report caution that
some of the data was not peer reviewed and not all of the data is recent. The information is interesting
but not an exact science.
Significant changes in carbon footprints of cities can occur, particularly if there is a change in energy
generation policy as there has been in Ontario, helping to drive down the carbon footprints of local
municipalities. It was noted that the biggest cities tend to have the best sustainable mobility systems
and the highest population densities, resulting in lower emissions per person, in comparison to those
cities that might be wealthy, but have lower density development. Those cities that are port cities have
the additional challenge of the consumption of diesel fuel for sea-going ships to transport goods.

29
30

www.citymayors.com/environment/greenhouse_gas.html
www.iied.org
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Figure 2.21 – Greenhouse Gas Emissions – Comparison of Cities (tCO2e/capita)
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Energy Mapping
The Canadian Urban Institute was retained in 2012 to complete an energy mapping exercise for
Burlington using natural gas and electricity data. The purpose of the mapping project was to integrate
energy and demographic information into a single database; aggregated map data increases
understanding of community energy consumption and helps to implement conservation and demand
management programs.
The following is a summary of the findings. The full summary report can be found in Appendix C.
Trends in Residential Natural Gas Use in Burlington
Newer homes in Burlington on average use less natural gas per unit of heated floor area. Homes built
after 2005 use about 40% less gas per square meter than homes built before 1946. In the residential
sector natural gas is used primarily for space and water heating. This metric of gigajoules per square
meter (GJ/m2), called energy intensity, can be used to compare different facilities. Lower natural gas
intensity means less gas is being used independent of the size of the home.
Over the past decades energy efficiency gains have been realized across Canada, to a large extent, by
the replacement of less efficient heating systems with regulated medium- and high- efficiency systems.
From 1990 to 2009, the proportion of medium- and high- efficiency gas furnaces installed in Canadian
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houses climbed from 10% to 86% of the gas heating system market31. Better insulation and high air
tightness found in newer construction can also drive heating efficiency.
Though energy efficiency measures will reduce household energy use, the amount of energy a
community uses also depends on lifestyle choices of its residents. In the city of Burlington, the 1990s
marked a notable increase in medium and high density development as well as a decrease in average
household size. Smaller households mean less space to heat and less natural gas demand per household
resulting in a low gas use per household in newer homes. The City should continue to use policy tools
such as the Official Plan and zoning bylaws to continue encourage higher density, more efficient
development.
Maps 2.5 and 2.6 (next page) show neighbourhoods in Burlington that have clusters of homes with
higher gas intensities (GJ/m2) and higher gas use per household respectively. Map 2.5 highlights older
neighbourhoods south of the QEW as having higher gas intensities which could indicate neighbourhoods
where the City can promote home energy efficiency products and programs. Map 2.6 highlights larger
homes along the waterfront as having higher household gas use which could represent potential
opportunities for intensification.

Map 2.5 – 2011 Residential NG Consumption per Square Meter Hot Spots

31

http://oee.nrcan.gc.ca/publications/statistics/trends11/pdf/trends.pdf
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Map 2.6 – 2011 Residential NG Consumption per Household Hot Spots

Trends in Residential Electricity Use in Burlington
In the residential sector, electricity is mainly used for lighting, appliances and cooling (AC). In Canada, all
of these functions are becoming more efficient. In 2000, compact fluorescent lamps (CFLs), which use
less energy to produce a certain level of light, represented a marginal share of the residential lighting
market. As of 2009, CFLs represented around 24% of light bulbs used32. In 2009 clothes washers used
73% less electricity than in 1990 and refrigerators, room and central air conditioners were 55%, 48% and
26% more efficient respectively compared to standard efficiencies in 199033.
However, electricity use is also impacted by lifestyles and consumption patterns of individuals as well as
by the characteristics of the housing stock. Increases in household appliance and air conditioner
purchases act counter to these efficiencies gains, driving up not only annual electricity use but also peak
day demand which can put a strain on the grid, especially on hot summary days. In 2009 the percentage
of air conditioned floor space rose by 23% and the number of major appliances rose 49% during the
same time34.
32

http://oee.nrcan.gc.ca/publications/statistics/trends11/pdf/trends.pdf
ibid
34
ibid
33
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In Burlington, similar to the trend in natural gas use, newer homes use less electricity on average per
heated floor area than older homes. Homes built after 2005 use about 30% less electricity per square
meter than homes built before 1946. This may be driven by higher efficiency air conditioners and
appliances being used in newer homes. However, as can be seen in Map 2.7, the relationship between
electricity use and building age is less obvious than in the natural gas intensity maps. Older homes
downtown, in Glenwood Park and Clarksdale use more electricity per m2 of building space, but in most
other neighbourhoods, no obvious trend exists. To better understand how these non-structural factors
impact electricity use, the project team is collaborating with Burlington Hydro and Environics Analytics
to evaluate how factors such as resident’s social values and demographic characteristics impact
electricity use and also their likelihood of participating in conservation programs.
Map 2.8 (next page) shows electricity use per household which looks very similar to the natural gas use
map 2.6. Older and larger homes near the waterfront and in Millcroft use more electricity per household
than other neighbourhoods.

Map 2.7 – 2011 Residential Electricity Consumption per Square Meter Hot Spots
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Map 2.8 – 2011 Residential Electricity Consumption per Household Hot Spots

Community Energy Use
Energy is consumed in all sectors, whether it’s residential, industrial, commercial, institutional or
transportation. It is used heat and cool homes to move people and goods to transport, store and treat
water, or to process and pump fuels. It is used in businesses for many purposes. There is a need for
lighting, appliances and many types of electronics. Some electronics are drawing power even when
they’re turned off, known as stand-by, or “phantom” power.
Figure 2.22 shows a breakdown of energy consumption by sector in Burlington for 2011. In 2011,
Burlington consumed more than 23.7 million gigajoules of energy, or 135 gigajoules per person,
including energy consumed for transportation. To put this in perspective, one gigajoule is equal to
about 30 litres of gasoline, 278 kilowatt hours of electricity or 27 m3 of natural gas.35
It is interesting to compare the energy percentage for transportation at 30% and the corresponding
greenhouse gas emissions (Figure 2.20) for this sector at 39%, but is one of the most difficult to address
given the number of point sources of those emissions. As noted under the section dealing with
greenhouse gas emissions, the provincial policy to phase out coal fired electrical generation, maintain
nuclear generation and to introduce renewables in the province has helped to de-carbonize this sector.
35

www.energy.gov.ab.ca/About_Us/1132.asp
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Figure 2.22 - Energy Consumption by Sector – 2011 - Burlington36
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Energy Activities and Programs
Conservation and Demand Management Programs
Burlington Hydro Inc.
Burlington Hydro Inc (BHI) delivers a slate of conservation and demand management programs that are
designed and funded by the Ontario Power Authority (OPA):













Fridge and Freezer Pickup – Consumer Program
Heating and Cooling Incentives – Consumer Program
PeakSaver PLUS – Consumer Program
Consumer Coupons – Consumer Program
Appliance Exchange Events - Consumer Program
New Home High Performance Incentives – Consumer Program
Demand Response – Business Program
Small Business Lighting – Business Program
Retrofit Program – Business Program
High Performance New Construction – Business Program
Energy Audits – Business Program
Building Commissioning – Business Program

36

Note that institutional and agricultural energy consumption was respectively 1% and 0%. Contract is a mix of
large energy users – industrial and institutional.
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 Training & Support – Business Program
 Social and Assisted Housing Programs – Social Program
Union Gas Limited
Union Gas Limited delivers a slate of conservation programs to consumer and business customers:








Residential Energy Saving Kits – Consumer Program
Drain Water Heat Recovery - Consumer Program
Programmable Thermostat Rebates – Consumer Program
Space Heating Programs – Business Program
Water Heating Programs – Business Program
Cooking Programs – Business Program
Engineered Projects – Business Program

Halton Region - Water
Halton Region delivers a slate of water conservation and efficiency programs:







Residential Toilet Rebates
Rain Barrel Sales
Annual Halton Children’s Water Festival
Distribution System Leak Detection
Community Outreach
Outdoor Water Use Strategy

Drinking water treatment and delivery is a very efficient but energy intensive process. As the provider
of municipal drinking water, Halton Region recognizes it is a significant energy customer. In addition to
existing measures, the Region continues to investigate opportunities to optimize water efficiency and
energy use in the treatment and delivery of drinking water.
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Chapter 3: Opportunities & Constraints
Chapter 3 is an overview of areas identified where there is significant opportunity to implement change
to improve the energy efficiency of our community. However, recognizing that there are always
challenges to achieve improvements in many situations, an attempt has been made to identify
constraints as well.

Behaviour Change & A Culture of Conservation
Implementation of energy efficiency often leads to one of the best economic returns available in the
market place. Notwithstanding this there are a number of economic and knowledge barriers to achieve
a culture of conservation. In 2012 the Ontario Power Authority (OPA) conducted a provincial-wide
survey regarding consumer attitudes and behaviours with respect to energy conservation37. Findings
regarding barriers to implementation of energy efficiency are summarized below. Further results are
found in Appendix D.
Figure 3.1 – OPA Consumer Survey 2011 – Barriers to Reduce Energy Use

OPA Consumer Survey (2011) - Barriers to
Reduce Energy Use - Respondents who
Strongly or Somewhat Agree
83%
19%

Ontario

Too Much Physical Effort is
Involved

30%
31%
32%
35%
42%

No Time Available to do More
59%

Doing More Would Compromise
Home Comfort
78%

23%

Central
Ontario

More Evidence is Needed
Regarding Effectiveness

39%
42%
32%
34%

Doing More Would Become an
Imposition
Can't Afford to do More

57%
54%

Anything Done will have little
Impact
Lifestyle Dictates Energy Use

Some of the barriers impacting the uptake of energy efficiency measures by businesses include:
Figure 3.2 – Barriers to Reduce Energy Use by Category
(Next page)

37

Presentation: Market Research Highlights: Energy Conservation Attitude and Behaviour – OPA – June 20, 2012
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Barrier Category
Priorities

Capital










Uncertainties

Personnel

Knowledge

Trust























Description
Energy is not a core business focus
Other projects have higher priority
Business arrangements don’t always align capital investment with payment of operating costs (i.e. Net Leasing in
Commercial, Industrial and Residential Space)
Rates of return or payback fails to meet minimum thresholds (i.e. 2 year threshold)
Competition for limited capital resources
Lack of knowledge regarding available incentive programs
Disconnect between capital and operating costs (i.e. Lowest first cost is not always conducive to lower operating costs or
lowest life-cycle costs)
Resistance to up-front preparatory costs:
 Energy audits
 Specialist expertise
 Information gathering (i.e. Utility records)
 Technology evaluation
Code or legislative changes
Duration of occupancy in facilities or changing operational requirements
Technological obsolescence through new products and technologies
Falling cost of new technologies
Predictable energy reduction outcomes
Impact on maintenance costs and requirements
Disruptions and inconvenience to occupants and operations
Future energy costs
Ability to commit to long-term initiatives
Lack of available project management resources
Lack of energy management expertise
Ability of resources to maintain energy savings due to complex system operating requirements
Lack of resource time and attention
Inability to process information
Lack of benchmarking data
Complex and cumbersome incentive applications
Inability to design and select solutions
Inability to develop performance-based solutions
Accountability for outcomes
Mistrust of vendor and manufacturing claims
Presence of products with little or no material energy savings impact
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There is a significant opportunity to provide assistance to consumers (residential and
commercial/industrial) with respect to identifying and rationalizing investments in energy efficient
technology. The barriers presented in the table above frequently result in consumers making energy
inefficient choices. Creating awareness of which technologies produce results and the economics
associated therewith will result in more energy efficient choices being made. For example, when
weighing the benefits of installing heat pump technology over conventional high efficiency gas furnaces,
consumers need a reliable credible source of unbiased information to help them arrive at a decision.
The Ministry of Energy released its long term energy plan, Achieving Balance38, at the end of 2013.
Conservation is noted as a priority in the plan to reduce future consumption. The Ministry is committing
resources in various ways to help improve the culture of conservation in the province, including:








Helping consumers choose the most efficient products for their homes and businesses by
providing information and incentives. It plans to establish minimum efficiency requirements for
products such as water heaters, clothes dryers, televisions, fluorescent lamps, motors and
boilers.
Establishing a Green Button initiative, providing consumers access to their energy data and the
ability to connect to mobile and web-based applications so they can analyse and manage their
energy use.
Social benchmarking can increase awareness of energy use and promote conservation. A social
benchmarking pilot program is under way led by the Ontario Power Authority to test different
approaches that enable consumers to compare their energy consumption with other similar
consumers. Pending the success of the pilot program, the government will explore expanding
social benchmarking and including other sectors.
The government is also working with Ontario EcoSchools to bring more resources about energy
conservation to the curriculum for students and teachers. (Note: Many schools in Burlington
have been certified under the EcoSchools program.)

Phantom Power
With the advent of smart meters, it is possible to examine the hourly consumption of electricity over a
wide number of residences over long periods of time to analyze energy usage patterns. The National
Research Council conducted such an examination which revealed the following consumption pattern
when plotted against outdoor temperature:

38

Achieving Balance – Ontario’s Long Term Energy Plan (http://www.energy.gov.on.ca)
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Figure 3.3 – Hourly Residential Electrical Consumption

The consumption pattern increases with higher outdoor air temperature which is consistent with the
use of air conditioning. A similar, although lower, increase occurs at cold temperatures which are
consistent with longer lighting hours and electric heat associated with winters. The more remarkable
conclusion is that the hourly load doesn’t drop below 0.4 kW at any time in any home.
This implies that there is the equivalent of four 100 watt light bulbs operating simultaneously in every
home at all times, including overnight when consumption patterns are expected to be low. Some of this
load is believed to be ‘Phantom Load’ which is attributed to power consumption by appliances and other
electrical devices even when they are turned off. Many current appliances contain clocks (visible or not)
and radios awaiting receipt of a signal from remote control devices. Others have pilot lights, indicators
or memories that must be powered at all times. The remainder of the consumption is attributed to
night lighting, cycling of furnace fans, and operation of refrigerators, etc. Measurement of these
phantom loads in typical homes was undertaken by Burlington Hydro Inc. The conclusion was that
about half (200W) is attributed to phantom load if the residence had at least one Personal Video
Recorder (PVR).
Across Burlington, the amount of electricity consumed by phantom loads is staggering:
0.2 kW x 69,813 residences x 24 hours/days x 365 day/year = 122,300,000 kWh
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This is equivalent to the power consumed by about 10,000 typical Burlington residences or one-sixth of
all of the electricity delivered to all of Burlington’s residential customers.
The opportunity exists to reduce or eliminate some of the phantom load through use of power bars,
switched receptacles or the manual unplugging of appliances when they are not in use. This can only be
achieved through consumer education. If half of the phantom load were avoided, the result would be
reduction of Burlington’s energy footprint by 1.4 GJ/person or 1%.

Energy Efficiency
Through delivery of the OPA Conservation and Demand Management programs, BHI is on track to
deliver 22 MW of electrical demand savings and 84 GWh of four year cumulative consumption savings
by the end of 2014. This is equivalent to the annual electricity consumption of 900 typical Burlington
households.
There is a concerted effort to work with industrial and commercial entities in Burlington on conservation
initiatives. However, these consumers have demonstrated that the return on investment, or payback,
on investments in energy efficiency must be less than three years. These consumers tend to be more
open to energy efficient alternatives when existing equipment has reached the end of its useful life and
is replaceable with more efficient equipment. Based on these criteria, it is estimated that approximately
17,000 kW and just over 98 million kWh/annum of economically viable or acceptable conservation
remains within the industrial and commercial marketplace in Burlington. Additional details can be found
in Appendix D – Residual Conservation Potential through CDM Potential – Burlington –
Commercial/Industrial.
The breakdown of which energy conservation measures will deliver the saving is as follows:
Figure 3.4 – Forecasted Industrial/Commercial Energy Savings Based on Measures
Measure
Lighting
Air Compressors
HVAC, Refrigeration, etc.
All Other Measures Combined

% of Total Conservation Opportunity
76%
9%
8%
7%

The lighting opportunity is heavily skewed towards the commercial sector where lighting as opposed to
process makes up a significant portion of the electrical load.
The Ministry of Energy in the release of its long term energy plan, Achieving Balance39, commits to
developing a new conservation and demand management framework for 2015 and running the program
for another six years, replacing the current program as it winds down. It is noted in the plan that there
39

Achieving Balance – Ontario’s Long Term Energy Plan (http://www.energy.gov.on.ca)
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will be long-term, stable funding for conservation to provide certainty to customers and local
distribution companies. The new framework is supposed to encourage innovation and technologies.
And conservation programs for low-income residential customers will be improved. The Ministry is also
working to make new financing tools available to consumers starting in 2015, such as on-bill financing
which Manitoba Hydro offers to customers. This tool will help customers with the upfront cost of
making energy efficiency retrofits to conserve electricity and natural gas. This is in addition to the ability
of municipalities to make use of local improvement charges (LICs) to help finance energy efficiency and
renewable energy investments with repayments through the property tax system.
Going forward on conservation initiatives, it will be important to engage community stakeholders to
deliver conservation programs and incentives. One key group with proven experience working in the
commercial and institutional sector is BOMA Toronto (Building Owners and Management Association), a
non-profit industry association. BOMA has delivered a conservation and demand management program
to its members and also oversees the BOMA Building Environmental Standards (BOMA BESt), a green
building program for existing buildings.
Ontario Building Code Update
The provincial government has also updated the Ontario Building Code, enhancing health, safety and
environmental protection requirements. Energy efficiency requirements have been improving since the
implementation of the 2006 Building Code. This trend is continuing with the 2012 Building Code as
incremental energy efficiency improvements will be incorporated throughout its lifespan, resulting in
potential operational savings for building owners over time (e.g. through energy and water savings).
Some notable highlights include40:





Programmable thermostats will be mandated for most dwelling units to allow for the setting of
different air temperatures at certain time periods of the day.
Houses designed after January 1, 2017 will be required to meet an energy efficiency level that is
15% higher than that required in 2012. Large buildings designed after January 1, 2017 will be
required to meet an energy efficiency level that is 13% higher than that required in 2012.
Improved efficiency required in the use of water through more restrictive flow rates in
residential occupancies for toilets and shower heads as well as urinals in all occupancies.

Energy Generation & Security
District Energy Feasibility
A very high level study was commissioned to examine the current economic feasibility of cogeneration
plants in typical buildings located in Burlington. The following table describes the facility types and the
approximate paybacks associated with installation of cogeneration based on current material and
energy prices.

40

OBC Summary provided by John La Selva, Supervisor of Building Permits, City of Burlington; staff report PB-10013; Nov. 4, 2013.
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Figure 3.5 - Cogeneration Payback in Typical Buildings
Facility Type
Hospital
Long Term Care Facility
Condominium
Secondary School
Retirement Home

Cogeneration Plant Size
(kW)
2,000
160
100
160
160

Estimated Payback
(yrs.)
3.1
6.2
17.5
9.4
9.2

The Ministry of Energy’s long term energy plan acknowledges that combined heat and power (CHP) can
be an efficient way to use natural gas to generate electricity as well as useable heat or steam. Since
2005, the Ontario Power Authority has procured 420 MW of capacity from CHP, where 414 MW are in
commercial operation, with 6 MW under development. Future OPA procurements will focus on efficient
CHP applications and locations with regional capacity, and could include programs for greenhouse
operations, agri-food and district energy projects.41
Renewable Energy
The first priority in using energy sustainably is to reduce or save energy. The most efficient kilowatt of
energy is the kilowatt that is not used. Conservation initiatives will be a key priority in the first stage of
this plan. However, it is recognized that the provincial government has a program to incentivize the
development of green energy under the Green Energy and Green Economy Act (2009). Support for this
program can be dependent on changing government priorities. However, at the time of writing this
plan, a new announcement was issued to extend the FIT (feed-in tariff) program to 2018, with potential
opportunities for municipal governments to be more involved in large scale renewable energy projects,
greater than 500 kilowatts. Most solar projects in Burlington tend either to be micro projects, less than
10 kilowatts, or small FIT projects (10 to 500 kilowatts) in size. Previously, Burlington Council passed a
resolution supporting small FIT solar projects under the Ontario Power Authority’s application process.
Going forward, for small FIT projects priority will be given by the Ontario Power Authority to projects
that are partnered or led by municipalities. This will require a review by staff to determine the
implications of City involvement in these types of projects.
Earth energy, often referred to as geothermal, is another option to consider as there have been some
installations in the City to provide heating and cooling to multi-residential and a large commercial
development. However, the upfront capital cost for single residential developments remains fairly
significant. The relatively low cost of natural gas at this time does not provide an attractive business
case for this type of development. However, in rural areas of Burlington where natural gas distribution
is unavailable, this type of renewable energy may be more feasible.

41

Achieving Balance – Ontario’s Long Term Energy Plan (http://www.energy.gov.on.ca)
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Land Use and Growth
Growth in a community increases community energy use. New homes and businesses require energy to
operate, but due to increasingly stringent building codes the amount of energy per unit of floor space
has been declining over time. The following charts show how natural gas and electricity use per m2 of
floor space has been declining42 over time:
Figure 3.6 – Historical Natural Gas Use - GJ/m2 - Burlington
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Figure 3.7 – Historical Electricity Use - kWh/m2 - Burlington
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CUI Energy Mapping Study for Burlington 2013
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In Figures 3.8 and 3.9 below, existing residential building stock in Burlington uses an average of 27 GJ of
natural gas per annum per occupant and 13 GJ of electricity per annum per occupant. Intensification
will lead to higher density housing stock, which is inherently more energy efficient for a number of
reasons:
•

Higher density housing tends to have less floor space per occupant than low density
housing. A prime example is a condominium unit compared to a single family detached
home.
Higher density housing tends to be comprised of larger multi-family buildings. As such it has
a higher ratio of volume to surface area, leading to lower thermal losses through the
building envelope and lower energy use.
Many higher density residential buildings have central heating and cooling plants resulting in
more efficient generation of thermal energy for heating and cooling.

•

•

The charts below show energy consumption per capita based upon the housing density within
Burlington:

Figure 3.8 – Natural Gas Consumption per Capita Based on Residential Density – Burlington (GJ)
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Figure 3.9 – Electricity Consumption per Capita Based on Residential Density – Burlington (GJ)
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Based upon these energy statistics for current housing unit and population data43 and intensification
projections44, the growth in Burlington’s housing stock to 2031 will result in the following increase in
community energy use.
Figure 3.10 – Forecasted Community Energy Use to 2031 - Burlington

Impact of Intensification on Residential Energy Use
Base Line & Growth Regions
Existing Housing Stock (2011)
Projected Instensification Growth (to
2031)
Urban Growth Centre
Urban Growth Corridor
Arterial Cores & Regional Malls
Low Density Infill
Accessory Units
Intensification Sub Total
Projected Total (to 2031)

Housing Residents Per
Units
Housing Unit
69,813
2.6

2,200
3,750
1,750
335
1,665
9,700
79,513

1.7
2.0
1.7
3.0
1.5

Population
175,779

3,740
7,500
2,975
1,005
2,498
17,718
193,497

Estimated Natural Gas
Use (GJ/yr) per Person
27.1

Estimated Electricity
Total Estimated
Use (GJ/yr) per Person Energy Use (GJ/yr)
13.1
7,061,865

11.0
15.0
15.0
25.0
26.0

10.0
10.5
10.5
11.5
11.5

78,540
191,250
75,863
36,683
93,656
475,991
7,537,857

A projected overall increase in housing stock by 14% and an increase in residential energy use by almost
7% is forecasted. Without the intrinsic energy efficiency improvement associated with denser housing
43

Sourced from City of Burlington: http://cms.burlington.ca/Page6092.aspx
Based on Preliminary 2031 Residential and Employment Intensification Estimates – 2008:
http://cms.burlington.ca/AssetFactory.aspx?did+7974
44
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stock and improvements in energy efficiency and building codes, the increase in energy use would have
been just over 9%. The projected intensification growth figures (the number of units) was based on
information from the 2008 Places to Grow review. Although 2011 Best Planning Estimates for
population growth have been revised, the results are not expected to be significantly different.
If the future housing stock were heated and cooled using heat pump technology as opposed to high
efficiency natural gas furnaces, the overall energy use of the future housing stock would be 40% lower
than projected above and the greenhouse gas emissions would be reduced by 57%. The substantial
reduction in greenhouse gas emissions is attributable to the decarbonisation of Ontario’s electricity
generation supply mix.

Transportation
There are a number of challenges and barriers to reducing our transportation energy consumption.
Although the City is transitioning from a suburban community to an increasingly urban community, the
personal vehicle remains the number one choice for mobility primarily due to convenience and comfort.
Additionally, the City is bisected by major highways and railways, which are significant barriers to people
participating in active transportation (cycling and walking). There are ongoing funding challenges for the
City and Regional transportation network that may constrain funds available for transit and innovation.
Land use and transportation planning will be key factors for reducing energy consumption in this sector,
along with support for public transit and partnerships with senior levels of government.
Electric vehicles, whether hybrids or full electric, can provide benefits by driving cleaner and reducing
reliance on fossil fuels. One of the barriers up until now is the limited number of models available to
Canadians compared to other jurisdictions, but this is beginning to change. However, electric vehicles
are still a very small percentage of the number of conventional vehicles on the road: 4,059 compared to
20.3 million in Canada. For instance, in 2013, there were 9 models available in Canada; 16 in California
and 12 in Norway. In the same report, one of the barriers noted that only 28% of Canadians think that
electric vehicles are a viable option and much fewer than that have ever had a ride in one.45 Plug-in
infrastructure is becoming more visible in the City but requires additional investment to help support
this growing market, whether it’s implemented in public parking lots, places of employment or retail
facilities. Provincial incentives, as noted in chapter 2, should also continue to support individual and
fleet investments in this area. Some jurisdictions are even contemplating the electric vehicle as a
storage sink for renewable energy.
The energy efficiency and resultant greenhouse gas emissions from vehicles are largely controlled by
federal government regulation. Current federal regulations set GHG emission standards (and by
inference, fuel efficiency standards) for new cars and light trucks for the 2011 to 2016 model years.
These are harmonized with the United States government. In 2012, the federal government announced
proposed regulations for a more stringent GHG emission standard, in alignment with the United States

45

Transportation rEVolution – Electric Vehicle Status Update 2013; WWF (www.wwf.ca)
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for cars and light trucks for the model years beyond 2017. Further proposed regulations for heavy duty
vehicles, such as buses and tractor trailers have also been introduced.
The impact of these regulations (current and proposed) will have a dramatic effect on energy efficiency
and resultant greenhouse gas emissions. A doubling of fuel efficiency and a corresponding reduction of
greenhouse gas emissions could result. These impacts however, could be negated by consumer choices
to purchase larger vehicle and/or travel greater distances. There is a current trend towards dramatically
increased sales of pick-up trucks, resulting in a partial deterioration in the gains recently made in fuel
efficiency. Consumer education can play a role in mitigating this trend.
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Chapter 4: Goals, Objectives & Actions
Chapter 4 outlines the recommended goals, objectives and actions to achieve a more efficient and
secure community in terms of how we use and can reduce our energy consumption. There are five
different areas of focus, with one overall goal for each area, including Behaviour Change & A Culture of
Conservation; Energy Efficiency; Energy Generation and Security; Land Use & Growth; and
Transportation.
Along with goals, objectives and actions for each area, targets are provided, along with suggested
performance measures and indicators to help track implementation progress. A variety of tools to help
achieve the goals and objectives are also listed for each area.
An implementation strategy is provided in Chapter 5, outlining timing, priority, responsible leads and
resources required.

Behaviour Change & A Culture of Conservation
In terms of achieving implementation success, behaviour change and a culture of conservation provides
a foundation for the balance of the plan. As stated in a recent report by the Canadian Council of Chief
Executives, “Canada needs to begin with a renewed commitment to energy conservation.... the
cheapest form of energy is the unit that is not used.46” This is also the approach recommended in
Ontario’s Long Term Energy Plan, Achieving Balance (December 2013), which advocates a policy of
conservation first for meeting Ontario’s long term energy needs. Technological improvements will only
get us so far but if equipment and appliances are not run efficiently, it can all be for nought. How do we
get people to adopt a culture of conservation? There will always be the early adopters who are keen to
improve. And there will always be a small group at the other end of the spectrum who will never
change, even if the benefits are clear. But how do you move greater numbers of people in that middle
group to adopt positive action, when they understand the benefits but have not changed their
behaviour? Community engagement will be key and involvement from many different stakeholders will
be required.

Behaviour Change & A Culture of Conservation Goal: Create leading edge community
engagement in energy initiatives (conservation, generation and security) in order to enhance their
implementation effectiveness and support sustained quality of life in Burlington.
Proposed Target:
a) 5% annual community energy reduction from 2014 by 2031 which is equivalent to 6.7
GJ/person.

46

Energy-wise Canada. “Building a Culture of Energy Conservation.” Canadian Council of Chief Executives.
December 2011.
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Objective A: Increase community engagement opportunities and uptake of energy programs.

Actions:
1. Create dedicated interactive community internet site on community energy.
2. Leverage available funding to promote conservation and demand management programs.
3. Provide commercial, industrial and institutional facilities with energy assessments to identify
conservation opportunities and behavioural-based programs that can reduce energy
consumption. Help organizations rationalize longer term payback periods for energy projects.
4. Work with local partners to educate community on importance and opportunities for
conservation, increasing awareness of energy and cost savings and GHG emission reductions.
Provide comparisons of varying technologies, equipment and appliances, such as heat pumps
verses gas furnaces and electric air conditioners.
5. Implement an energy or climate change recognition program.
6. Use gamification, contests or reward programs to increase participation in conservation
programs.
7. Participate in and promote province wide conservation programs such as Earth Hour.
8. Use social media and media releases to promote upcoming events and conservation programs
9. Increase community awareness on phantom power efficiency opportunities.
10. Support school programs to engage community on conservation initiatives.
11. Work with community partners to engage community on sustainable transportation options,
such as transit, carpooling, cycling and walking.

Behaviour Change & A Culture of Conservation – Tools for Implementation:







CEP Steering Organization, Oversight and Reporting Process
City’s & community partners’ webpages
Social media
Local media
Contests, special events
Survey research
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Energy Efficiency
Improving energy efficiency is one of the most important areas of this plan and is an area the energy
utilities have the most control over implementation. This area is primarily focused on buildings and the
equipment and appliances found in buildings. Efficiency is a key priority in the Community Energy Plan,
particularly related to those buildings that are of older vintage and may be less efficient than newer
buildings built under the current Ontario Building Code. The following goals and objectives are
proposed to help increase energy efficiency in Burlington and to contribute to the economic
competitiveness and quality of life of our community.

Energy Efficiency Goal: Improve the energy efficiency of buildings in ways that contribute to
Burlington’s overall economic competitiveness.
Proposed Targets:
a) A 22 MW Electrical Demand Reduction, 84 GWh cumulative (2011 to 2014). Electrical
consumption reduction is based upon the Ontario Energy Board electricity Conservation and
Demand Management targets for 2011 to 2014. A 1,133,560 m3 annual Natural Gas reduction is
based on current levels of achievement. An extension of programs to 2020, incorporating a 20%
year-over-year improvement following which a review will be undertaken for the period 2021 to
2033.
The combination of these conservation and demand management targets result in an overall
annual reduction of per capita community energy use of 4% or 5.3 GJ/person per annum47.
Objective A: Improve energy efficiency of existing building stock.

Actions:
1. Target conservation programs to older residential building stock, with future consideration for
the industrial, commercial and institutional sector, as identified in the energy mapping exercise.
2. Consider incentives or financing programs, such as using Local Improvement Charges, to assist
residents to finance retrofits.
3. Provide every commercial, industrial and institutional building with an energy assessment to
identify opportunities for energy use, water and waste reduction opportunities, and provide
financial assistance through Union Gas and Burlington Hydro Conservation and Demand
Management Programs.
4. Lobby provincial government to extend conservation programs by five years or greater and
federal government to reinstate residential energy efficiency programs.

47

Burlington’s total energy consumption in 2011 was 23.4 million gigajoules or 133 gigajoules per person. A
3
gigajoule is equivalent to 30 litres of gasoline, 278 kilowatt hours of electricity or 27 m of natural gas
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5. Encourage building owners/managers to benchmark energy usage of buildings and develop or
use an existing database, such as Portfolio Manager, for tracking community building energy
data and create competition.
6. Encourage building owners/managers to consider 3rd party energy efficiency programs such as
LEEDTM programs for existing buildings or BOMA BESt.
7. Encourage businesses and residents to improve the thermal energy efficiency of their buildings
and homes through measures such as increased insulation and weather stripping.
8. Investigate the impact of switching residential heating/cooling systems from natural gas furnace
and electric air conditioners to heat pump technologies.

Objective B: Encourage builders to exceed Ontario Building Code requirements for energy
efficiency in new buildings.

Actions:
1. Encourage builders to improve energy efficiency and sustainability of new buildings beyond the
Ontario Building Code, utilizing third party programs such as LEEDTM certification, BOMA BESt, or
ENERGY STAR® for new homes.
2. Ensure that all new commercial, industrial and institutional buildings, including major
renovations, are evaluated for energy and water efficiency improvements, and waste reduction
opportunities, and provided with implementation incentives through Union Gas’ and Burlington
Hydro’s High Performance New Construction Programs.

Objective C: Decrease energy consumption through efficiencies in appliances and electrical
equipment.

Actions:
1. Increase participation rates in programs like the Great Refrigerator Round-up which enables
residents to part with their inefficient second refrigerator.
2. Educate people on the benefits of the ENERGY STAR® program, particularly when purchasing
new appliances and electronics and the impact of phantom loads.
3. Collaborate with other municipalities and interested organizations to lobby manufacturers,
distributors and senior levels of government to improve efficiency standards of electronics to
reduce phantom power
Energy Efficiency - Tools for Implementation:




OPA, Burlington Hydro and Union Gas Conservation Programs
Portfolio Manager – Energy Database
Leadership in Energy and Environmental Design (LEEDTM) & other 3rd party programs
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Energy Generation and Security
Currently, other than solar and some geothermal installations, there are no large sources of energy
generation in Burlington, including district energy systems for thermal energy (heating and cooling).
Energy security is an important part of this plan to ensure that the supply of energy is reliable and
resilient. District energy or combined heat and power systems also have the potential of making for
more efficient use of input fuel by converting waste heat into usable energy. These systems can
increase the usage of energy potential of the fuel, such as natural gas, from 40% to 95% for high
efficiency units. This is particularly related to the economic competitiveness of our business sector.
Generation will also be an important factor in determining whether energy reduction in Burlington will
progress incrementally or in a more transformative way by implementing integrated community energy
systems, such as district energy and using waste heat opportunities (combined heat and power).

Energy Generation & Security Goal: Increase sustainable local energy generation in Burlington and
enhance supply security, in ways that support Burlington’s economic competitiveness.

Proposed Target:
b) Sustainable local generation (including both renewables and district energy): 12.5 MW by 2031,
approximately 3.5% of Burlington’s peak electrical demand.

Objective A: Increase capacity for integrated community energy utility infrastructure.

Actions:
1. Improve the reliability of the electricity distribution grid through smart grid technologies to
support community energy projects, allow greater green power generation interconnections
and enhance economic growth through highly reliable power.
2. Complete feasibility study for district energy in the downtown core.
3. Complete long term plan for district energy systems in other locations, such as the Aldershot
Mobility Hub and QEW employment corridor.
4. Consider feasibility of alternative technologies to support integrated community energy systems
such as storage.
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Objective B: Develop a long term renewable energy strategy in Burlington.

Actions:
1. Identify and mitigate distribution system constraints, particularly related to renewable energy
generation.
2. Provide consumer support to access incentive programs for renewable energy.
3. Work with local community groups to support community energy, such as solar, geothermal and
storage installations.
4. Explore net metering as an opportunity to support renewable energy projects in the absence of
a FIT (feed-in tariff) contract where connections to the grid are technically allowable.

Objective C: Enhance reliability of energy grid to ensure energy security.

Actions:
1. Ongoing investment in technologies such as automated switching and self-healing grids.

Energy Generation & Security – Tools for Implementation:



OPA programs (e.g. FIT or equivalent)
Net metering

Land Use and Growth
Traditionally when communities have been planned, energy planning has not been a significant part of
the process. But how we plan our communities can have a significant impact on how we use energy.
Burlington is reaching residential greenfield build-out and has an opportunity to plan for a more
intensified but complete and healthy community, where mixed-uses support active transportation
measures and a local transit system.

Land Use & Growth Goal: Optimize integrated community energy systems and efficiency
opportunities land use planning.
Proposed Target:
a) Reduce annual energy consumption by 2.4 GJ/person in new housing construction, resulting in a
34% reduction (per person) when compared to Burlington’s existing residential building stock48.

48

Existing residential building stock consumes an average of 40.2 GJ/person. Intensification and improvements to
building codes will result in future buildings using 26.5 GJ/person
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Objective A: Ensure land use policies and plans enhance energy efficient and integrated
community energy system (including renewable) linkages between land use, buildings and
transportation.

Actions:
1. Ensure principles to support a healthy and complete community49 are included in the Official
Plan.
2. Where compatible, encourage compact, efficient mixed-use neighbourhoods that optimize infill,
redevelopment and intensification strategies and integrate residential, office and retail
commercial developments.
3. Emphasis on mixed use, higher density development in downtown core, mobility hubs and along
intensification and prosperity corridors that support future district energy options.
4.

Provide Official Plan policies to support future connections to district energy systems.

5. Assess neighbourhoods to determine the ease of mobility for pedestrians and cyclists and access
to convenient public transit.
6. Use modeling tools to evaluate the energy impacts of large developments and provide
recommendations for improvements
7. Support BEDC’s strategy to revitalize older employment areas through redevelopment by
encouraging updated efficiency standards and ensuring access by sustainable transportation
options.
8. Enhance capacity of municipal staff to consider passive energy and sustainable building
measures to conserve energy through the planning approvals process where feasible.
9. Encourage local food production and farm markets.

Land Use & Growth – Tools for Implementation:





Official Plan Policies
Zoning By-law
Site Plan Guidelines
Conservation and Demand Management Programs

49

Complete communities, where amenities are accessible by transit, foot or bicycle. In particular, local commercial
amenities or nodes should be available within a 5 to 10 minute walk (or 400 to 800 metres).
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Transportation
Although transportation does not usually come to mind when we speak about energy, this sector
consumes 30% of the community energy, where gasoline and diesel are the primary fuels, and results in
40% of the community’s carbon emissions. How can we reduce our reliance on this type of energy? By
increasing sustainable forms of transportation through infrastructure improvements to support cycling
and walking, ensuring development is transit friendly, and planning our communities to be complete
and healthy.

Transportation Goal: Increase transportation efficiency.
Proposed Targets:
a) The Region has adopted a goal to achieve a 20% modal split by 2031. The City will implement a
local target through its Transportation Master Plan, which will be reflected in this report in the
future.
b) Reduce annual fuel use by 20.9 GJ/person by 2031 from 40.3 GJ/person to 19.4 GJ/person50.

Objective A: Improve modal split – increase number of people using more sustainable
transportation options such as transit, carpooling, walking & cycling.

Actions:
1. Support BEDC’s employment strategy to boost local work opportunities for residents and reduce
outbound commuting.
2. Promote Halton Smart Commute (travel demand management) program to increase number of
participants in Burlington.
3. Emphasize the importance of sustainable transportation measures, such as transit and active
transportation, in the City’s Transportation Master Plan (TMP).
4. Assess cycling infrastructure network in Burlington to identify gaps for improvement through
the TMP.
5. Consider feasibility of car share and bike share programs.
6. Support/encourage school oriented programs to increase active transportation initiatives.

50

This reduction of fuel use is attributed to replacement of older vehicles with newer vehicles which will have
improved fuel efficiency regulations imposed by the government of Canada, based on current U.S. standards,
assuming that the amount of driving does not increase.
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Objective B: Increase fuel efficient vehicles & reduce emissions.

Actions:
1. Monitor electric vehicle market and investigate the feasibility of electric charging stations at City
facilities, including downtown parking lots.
2. Promote low and zero emissions vehicles.
3. Encourage adoption of sustainable fleet measures by private and institutional organizations,
using local examples to encourage change.

Objective C: Support sustainable transportation infrastructure.

Actions:
1. Ensure new and reconstructed arterial and collector roads are built as complete streets51 that
are safe and accessible for pedestrians and cyclists of all ages where feasible.
2. Ensure new development is transit friendly.
3. Seek opportunity through the Transportation Master Plan study to improve the City’s
transportation network and overall connectivity for all modes of transportation, to reduce
frequency and duration of automobile trips.
4. Ensure linkages and coordination between City’s transportation planning initiatives and regional
initiatives (e.g. Halton Region and Metrolinx – the Big Move).

Transportation – Tools for Implementation:








Transportation Master Plan
Halton Smart Commute Program
Halton Region Active Transportation Master Plan
Burlington Cycling Plan
Official Plan Policies
Zoning By-law
Site Plan Guidelines

51

A Complete Street is designed for all ages, abilities, and modes of travel. On Complete Streets, safe and
comfortable access for pedestrians, bicycles, transit users and the mobility-impaired is not an afterthought, but an
integral planning feature. Source: http://completestreetsforcanada.ca/
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Chapter 5: Implementation Plan
The following is the implementation plan for the actions recommended in Chapter 4, where each action
is listed with the corresponding timing, lead agency and resources required. Timing is based on Near
Term (1 – 5 years); Medium Term (5 – 20 years); and Long Term (20 plus years).

Initiative

Priority

Timing

Lead

Resources

Behaviour Change & A Culture of Conservation
Goal: Create leading edge community engagement in energy initiatives (conservation,
generation and security) in order to enhance implementation effectiveness and support
sustained quality of life in Burlington.
Objective A: Increase community engagement opportunities and uptake of energy
programs.
1.

Create dedicated interactive community
internet site on community energy.

Low

Near

City,
Burlington
Hydro &
Union Gas
Burlington
Hydro &
Union Gas

Review required to
determine
resources

2.

Leverage available funding to promote
conservation and demand management
programs.

High

Near

3.

Provide commercial, industrial and institutional
facilities with energy assessments to identify
conservation opportunities and behaviouralbased programs that can reduce energy
consumption. Help organizations rationalize
longer term payback periods for energy
projects.

High

Near

Burlington
Hydro &
Union Gas;
BEDC to
assist

Staff resources

4. Work with local partners to educate community
on importance and opportunities for
conservation, increasing awareness of energy
and cost savings and GHG emission reductions.
Provide comparisons of varying technologies,
equipment and appliances, such as heat pumps
verses gas furnaces and electric air
conditioners.

Medium

Near

City,
Burlington
Hydro &
Union Gas

Staff resources

5.

Implement an energy or climate change
recognition program.
Use gamification, contests or reward programs
to increase participation in conservation
programs.

Low

Near

City

Low

Near

7.

Participate in and promote province wide
conservation programs such as Earth Hour.

Low

Near

8.

Use social media and media releases to
promote upcoming events and conservation
programs

Low

Near

City,
Burlington
Hydro &
Union Gas
City &
community
partners
City &
community
partners

Staff resources;
requires funding
Staff Resources;
requires funding

6.
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Initiative
9.

Priority

Timing

Lead

Resources

Increase community awareness of phantom
power efficiency opportunities.

Low

Near

Burlington
Hydro

Staff resources

10. Support school programs to engage community
on conservation initiatives.

Low

Near

11. Work with community partners to engage
community on sustainable transportation
options, such as transit, carpooling, cycling and
walking.

Low

Near

City &
Community
Partners
City

Staff resources;
potential funding
required
Staff resources;
requires funding

Energy Efficiency
Goal: Improve the energy efficiency of buildings, in ways that contribute to Burlington’s
overall economic competitiveness.
Objective A: Improve energy efficiency of existing building stock.
1.

2.

3.

4.

5.

6.

7.

Target conservation programs to older
residential building stock, with future
consideration for the industrial, commercial
and institutional sector, as identified in the
energy mapping exercise.
Consider incentives or financing programs, such
as using Local Improvement Charges, to assist
residents to finance retrofits.
Provide every commercial, industrial and
institutional building with an energy
assessment to identify opportunities for energy
use, water and waste reduction opportunities,
and provide financial assistance through Union
Gas and Burlington Hydro Conservation and
Demand Management Programs.
Lobby provincial government to extend
conservation programs by five years or greater,
and federal government to reinstate residential
energy efficiency programs.
Encourage building owners/managers to
benchmark energy usage of buildings and
develop or use an existing database, such as
Portfolio Manager, for tracking community
building energy data and create competition.
Encourage building owners/managers to
rd
consider 3 party energy efficiency programs
TM
such as LEED programs for existing buildings
or BOMA BESt.
Encourage businesses and residents to improve
the thermal energy efficiency of their buildings
and homes through measures such as increased
insulation and weather stripping.
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High

Near

Burlington
Hydro &
Union Gas

Staff resources

Low

Near

City

High

Near

Burlington
Hydro &
Union Gas;
BEDC to
assist

Staff resources –
review of existing
programs & risks
Staff resources

Low

Near

City &
Burlington
Hydro

Staff resources

Low

Near

City &
Burlington
Hydro

External resources
may be required if
database has to be
created.

Low

Near

City

Staff resources

High

Near

City, Union
Gas,
Burlington
Hydro

Current resources
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Initiative
8.

Priority

Investigate the impact of switching residential
heating/cooling systems from natural gas
furnace and electric air conditioners to heat
pump technologies.

Medium

Timing
Near

Lead
Burlington
Hydro,
Union Gas

Resources
To be determined

Objective B: Encourage builders to exceed Ontario Building Code requirements for energy
efficiency in new buildings.
1.

2.

Encourage builders to improve energy efficiency
and sustainability of new buildings beyond the
Ontario Building Code, utilizing third party
TM
programs such as LEED certification, BOMA
BESt, or ENERGY STAR® for new homes.
Ensure that all new commercial, industrial and
institutional buildings, including major
renovations, are evaluated for energy and water
efficiency improvements, and waste reduction
opportunities, and provided with
implementation incentives through Union Gas’
and Burlington Hydro’s High Performance New
Construction Programs.

High

Near

City

Staff resources

High

Near

Burlington
Hydro &
Union Gas;
BEDC to
assist

Staff resources

Objective C: Decrease energy consumption through efficiencies in appliances and electrical
equipment.
1.

Increase participation rates in programs like the
Great Refrigerator Round-up which enables
residents to part with their inefficient second
refrigerator.

Medium

Near

Burlington
Hydro

Current resources

2.

Educate people on the benefits of the ENERGY
STAR® program, particularly when purchasing
new appliances and electronics and the impact
of phantom loads.

Low

Near

City &
Burlington
Hydro

Staff resources

3.

Collaborate with other municipalities and
interested organizations to lobby
manufacturers, distributors and senior levels of
government to improve efficiency standards of
electronics to reduce phantom power.

Medium

Near

City &
Burlington
Hydro

Staff resources

Energy Generation & Security
Goal: Increase sustainable local energy generation in Burlington and enhance supply security,
in ways that support Burlington’s economic competitiveness.
Objective A: Increase capacity for integrated community energy utility infrastructure.
1.

Improve the reliability of the electricity
distribution grid through smart grid
technologies to support community energy
projects, allow greater green power generation
interconnections and enhance economic
growth through highly reliable power.
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Requires capital
funding
investment

Page 73

Initiative

Priority

Timing

Lead

Resources

2.

Complete feasibility study for district energy in
the downtown core.

High

Feasibility
– Near;
Implemen
tation Medium

City &
Burlington
Hydro

Requires funding &
external resources

3.

Complete long term plan for district energy
systems in other locations, such as the
Aldershot Mobility Hub and QEW employment
corridor.

High

Feasibility
– Near;
Implement
ation Medium

City

Requires funding &
external resources

4.

Consider feasibility of alternative technologies
to support integrated community energy
systems such as storage.

Low

Medium

City &
Burlington
Hydro

Requires funding &
external resources

Objective B: Develop a long term renewable energy strategy for Burlington.
1.

Identify and mitigate distribution system
constraints, particularly related to renewable
energy generation.

Medium

Near

Burlington
Hydro

Staff resources

2.

Provide consumer support to access incentive
programs for renewable energy.

Low

Near

Staff resources

3.

Work with local community groups to support
community energy, such as solar, geothermal
and storage installations.

Low

Near

Burlington
Hydro &
City
City &
Burlington
Hydro

4.

Explore net metering as an opportunity to
support renewable energy projects in the
absence of a FIT (feed-in tariff) contract where
connections to the grid are technically
allowable.

Low

Near

Burlington
Hydro

Staff resources

Staff resources

Objective C: Enhance reliability of energy grid to ensure energy security.
1.

Ongoing investment in technologies such as
automated switching and self-healing grids.

Low

Near Medium

Burlington
Hydro

Requires funding

Land Use & Growth
Goal: Optimize integrated community energy systems and efficiency opportunities through
land use planning.
Objective: Ensure land use policies and plans enhance energy efficient and integrated
community energy system (including renewable) linkages between land use, buildings and
transportation.
1.

2.

Ensure principles to support a healthy and
complete community are included in the Official
Plan.
Where compatible, encourage compact,
efficient mixed-use neighbourhoods that
optimize infill, redevelopment and densification
strategies that integrate residential, office and
retail commercial developments.
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Near

City

Planning Staff – OP
review

High

Near

City

Planning staff – OP
review
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Initiative
3.

4.
5.

6.

7.

8.

9.

Priority

Timing

Lead

Resources

Emphasis on mixed use, higher density
development in downtown core, mobility hubs
and along intensification and prosperity
corridors that support future district energy
options.
Provide Official Plan policies to support future
connections to district energy systems.
Assess neighbourhoods to determine the ease
of mobility for pedestrians and cyclists and
access to convenient public transit.

Medium

Near Medium

City

Planning staff – OP
review

High

Near

City

CSI & Planning
staff – OP review

Medium

Medium

City

To be determined

Use modeling tools to evaluate the energy
impacts of large developments and provide
recommendations for improvements
Support BEDC’s strategy to revitalize older
employment areas through redevelopment by
encouraging updated efficiency standards and
ensuring access by sustainable transportation
options.
Enhance capacity of municipal staff to consider
passive energy and sustainable building
measures to conserve energy through the
planning approvals process where feasible.

Low

Near

City

To be determined

Low

Near

City

To be determined

Low

Near

City

Staff resources –
external assistance
&funding may be
required

Encourage local food production and farm
markets.

Low

Near

City &
community
partners

Staff resources

Transportation
Goal: Increase transportation efficiency.
Objective A: Improve modal split – increase number of people using more sustainable
transportation options such as transit, carpooling, walking & cycling.
1.

2.

3.

4.

5.

6.

Support BEDC’s employment strategy to boost
local work opportunities for residents and
reduce outbound commuting.
Promote Halton Smart Commute (travel
demand management) program to increase
number of participants in Burlington.
Emphasize the importance of sustainable
transportation measures, such as transit and
active transportation, in the City’s
Transportation Master Plan (TMP).
Assess cycling infrastructure network in
Burlington to identify gaps for improvement
through the TMP.
Consider feasibility of car share and bike share
programs.

Low

Near

City

Staff resources

Low

Near

City

Low

Near

City

Staff resources &
community
partners
Transportation
staff

Low

Near

City

Low

Near

City

Support/encourage school oriented programs
to increase active transportation initiatives.

Low

Near

City, Region
& School
Boards
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Initiative
Priority Timing
Objective B: Increase fuel efficient vehicles & reduce emissions.
1.

2.

3.

Monitor electric vehicle market and investigate
the feasibility of electric charging stations at
City facilities, including downtown parking lots.
Promote low and zero emissions vehicles.

Medium

Near

Low

Near

Encourage adoption of sustainable fleet
measures by private and institutional
organizations, using local examples to
encourage change.

Low

Near

Lead

Resources

City &
Burlington
Hydro
City &
Burlington
Hydro
City,
Burlington
Hydro

External resource
& funding may be
required
Staff resources

Staff Resources;
some external
resources &
funding may be
required

Objective C: Support sustainable transportation infrastructure.
1.

2.
3.

4.

Ensure new and reconstructed arterial and
collector roads are built as complete streets
that are safe and accessible for pedestrians and
cyclists of all ages where feasible.
Ensure new development is transit friendly.

High

Near

City

Staff resources –
Transportation &
Engineering

Low

Near

City

Seek opportunity through the Transportation
Master Plan study to improve the City’s
transportation network and overall connectivity
for all modes of transportation, to reduce
frequency and duration of automobile trips.
Ensure linkages and coordination between
City’s transportation planning initiatives and
regional initiatives (e.g. Halton Region and
Metrolinx – the Big Move).

Medium

Near

City

Staff resources Planning
Transportation
staff & TMP
consultant

Low

Near

City

Transportation
staff & TMP
consultant

Monitoring & Reporting
Targets have been set for each area of focus as noted in Chapter 4. The following performance
measures and indicators will be used for reporting and monitoring progress. The actions will be
reviewed and reported on annually and the plan will be updated on a four year cycle.
Behaviour Change & A Culture of Conservation
Proposed Target:
a) 5% annual community energy reduction from 2014 by 2031 which is equivalent to 6.7GJ/person.
Measures or Indicators:




Community knowledge based surveys;
Number of hits on internet site
Achievements resulting from Conservation and Demand Management programs

City of Burlington Community Energy Plan

Page 76

Energy Efficiency
Proposed Targets:
a) Through delivery of the OPA Conservation and Demand Management programs, Burlington
Hydro Inc is on track to deliver 22 MW of electrical demand savings and 82 GWh of consumption
savings by the end of 2014. Similar programs offered by Union Gas Ltd. currently reduce
community natural gas consumption by 1,135,600 m3 per annum. Behavioural change is a
critical factor in achieving a culture of conservation.

The combination of these conservation and demand management targets result in an overall annual
reduction of per capita community energy use of 4% or 5.3 GJ/person per annum52.
Measures or Indicators:




Energy consumption in Burlington on a per capita or household basis
Energy density (per square metre)
GHG emissions for buildings and achievements resulting from Conservation and Demand
Management programs

Energy Generation & Security
Proposed Target:
a) Sustainable local generation (including both renewables and district energy): 12.5 MW by 2031,
approximately 3.5% of Burlington’s peak electrical demand.
Measures or Indicators:



Number and size of local solar installations
Total amount of renewable energy generated in Burlington.

Land Use and Growth
Proposed Target:
a) Reduce annual energy consumption by 2.4 GJ/person in new housing construction, resulting in a
34% reduction (per person) when compared to Burlington’s existing residential building stock53.

52

Burlington’s total energy consumption in 2011 was 23.4 million gigajoules or 135 gigajoules per person. A
3
gigajoule is equivalent to 30 litres of gasoline, 278 kilowatt hours of electricity or 27 m of natural gas
53
Existing residential building stock consumes an average of 40.2 GJ/person. Intensification and improvements to
building codes will result in future buildings using 26.5 GJ/person
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Measures or Indicators:






Total Community GHG emissions and energy consumption
Neighbourhood densities – residential, commercial and industrial
Total number of local jobs
Number of live work units or developments
Number of infill developments

Transportation
Proposed Targets:
a) The Region has adopted a goal to achieve a 20% modal split by 2031. The City will implement a
local target through its Transportation Master Plan, which will be reflected in this report in the
future.
b) Reduce annual fuel use by 20 GJ/person by 2031 from 39.7 GJ/person to 19.7 GJ/person54.
Measures or Indicators:






Number of low emission and electric vehicles in Burlington (if data is available)
Modal split for Burlington
Transportation GHG emissions
Number of local employers participating in the Halton Smart Commute program
Transportation fuel use

Governance
The CEP is about community action. The City of Burlington has an important role to play showing
leadership with respect to energy efficiency, conservation and sustainable energy generation and the
coordination of the plan activities. However, CEP implementation will require support from all
community stakeholders including Burlington Hydro, Union Gas, Halton Region and institutional,
residential and business customers. Action on the part of the City of Burlington alone will result in an
outcome that is far short of the targets set herein; action by a significant portion of the other
stakeholders is required.
The governance structure will consist of an Oversight Board that will provide guidance to the
implementation of the CEP. A smaller Implementation Management Team will oversee the actual
implementation of the CEP, managing four specific task groups as identified in the chart below. The task
groups will focus on four key implementation areas for the CEP:
54

This reduction of fuel use is attributed to replacement of older vehicles with newer vehicles which will have
improved fuel efficiency regulations imposed by the government of Canada, based on current U.S. standards,
assuming that the amount of driving does not increase.
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5.
6.
7.
8.

Energy Generation
Energy Efficiency
Community Engagement
Built Form

Oversight Board

Implementation
Management Team

Energy
Generation Task
Group

Energy Efficiency
Task Group

Community
Engagement
Task Group

Built Form Task
Group

Oversight Board
The membership of the Oversight Board will have a similar composition to the original Stakeholder
Advisory Committee and will provide continuity in the implementation of the CEP. This group will be
responsible for monitoring implementation progress, provide annual reports to the City and Community,
and oversee the four year review of the CEP. The Chair will be appointed by City Council. It is expected
that the Board will meet two times per year.
Implementation Management Team
The composition of this team will ideally include representation from the City, Burlington Hydro, Union
Gas and Halton Region. It will be responsible for establishing implementation plans and processes in
consultation with the task groups. It will manage the administrative budget and manage any external
contracts. It will support and report to the Oversight Board. Coordination will be provided by the City.
Task Groups
Four task groups are proposed to work specifically on the implementation of the CEP with direction
provided by the Implementation Management Team. Membership will be determined based on the
skills required for each team, as determined by the Management Team. Membership may be more fluid
depending on the projects being undertaken at the time. From time to time, additional consulting
expertise may be required to help support implementation. The Task Groups will report on progress to
the Implementation Management Team.
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Appendix A – Glossary
Co-generation (or combined heat and power - CHP) - the simultaneous production of electrical and
thermal energy from one or more fuel source. The waste heat from electricity generation is recovered
and used for applications such as space heating and cooling, water heating, and industrial process heat.
Combined Heat and Power (CHP) - see co-generation
Complete Streets - designed for all ages, abilities, and modes of travel, with integrated planning to
ensure that they are safe and accessible for pedestrians, bicycles, transit users and the mobilityimpaired.
Conservation and Demand Management – the modification of consumer demand for energy through
various methods such as financial incentives, implementation of energy reducing devices and education.
The goal of Conservation and Demand management is to encourage the consumer to use less energy
during peak hours, or to move the time of energy use to off-peak times such as nighttime and
weekends.
Demand Management: Measures undertaken to control the level of energy use at a given time, by
increasing or decreasing consumption or shifting consumption to some other time period.
District Energy - District heating and cooling systems take home heating or cooling systems and increase
their scale up to a city block, industrial park, hospital or university campus. In a district heating system,
a large, centralized heating system distributes hot water, steam or chilled water to an entire community.
Each household has access to the same heating and cooling services, but the use of a centralized source
means that each house does not require its own heating and cooling systems.
Energy Consumption – the use of energy over a period of time for the purposes of creating heat, cooling
or mechanical power. The most common units for electricity are kWh (meaning how many kW of
electricity are used per hour) and for natural gas cubic meters or m3 for a specified period, typically a
month. A useful analogy is to imagine water flowing into a bucket through a hose. The number of full
buckets created through this is analogous to the amount of energy consumed.
Energy Demand – the instantaneous use or rate of energy use at a given moment in time. A useful
analogy is to imagine water flowing into a bucket through a hose. The rate at which the water flows into
the bucket is equivalent to energy demand.
Energy Grid (or Smart Grid) - A smart grid is a modernized electrical grid that uses information and
communications technology to gather and act on information, such as information about the behaviours
of suppliers and consumers, in an automated fashion to improve the efficiency, reliability, economics,
and sustainability of the production and distribution of electricity.
FIT (Feed-in Tariff) - the Ontario provincial government introduced the FIT (Feed-in Tariff) and MicroFIT
programs to help stimulate renewable energy projects in the province by entering into contracts with
homeowners, businesses and community groups to buy back the green energy at predetermined prices
produced by these projects.
Geoexchange systems – bring the earth’s natural warmth up into a building and augment and distribute
it using heat pumps and ventilation systems. In summer, they work in reverse by extracting heat from
inside a building to be discharged into the earth. The systems involve either vertical or horizontal
underground pipe-loop systems, or deep wells filled with groundwater.
Gigajoule (GJ) – a Gigajoule is a unit of energy consumption equivalent to 277.8 kWh or 26.137 m3 or
cubic meters of natural gas.
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Green Buildings - built to higher standards, such as increased energy and/or water efficiency, use of
renewable energy, enhanced waste management practices, sustainable building/construction measures
and support of sustainable modes of transportation.
Green Energy and Green Economy Act – provincial legislation created in 2009 to expand renewable
energy generation, encourage energy conservation and promote the creation of clean energy jobs.
Greenbelt – a protected, continuous natural heritage area in Ontario that stretches from
Northumberland County, through Burlington, to the Niagara River, which includes 535,000 acres of
lakes, wetlands, river valleys and forests.
Greenfield Buildout – a situation where there is a lack of greenfield or undeveloped land, such as
agricultural or rural land, for new development.
Greenhouse Gas Emissions - Gases that trap heat in the atmosphere and include carbon dioxide,
methane, nitrous oxide and fluorinated gases.
Hydraulic Fracturing (Fracking) - horizontal drilling (along with traditional vertical drilling) allows for the
injection of highly pressurized fracking fluids into the shale area. This creates new channels within the
rock from which natural gas is extracted at higher than traditional rates.
Infill Development - refers to building within unused and underutilized lands within existing
development patterns, typically but not exclusively in urban areas.
Integrated Community Energy Systems (ICES) – the interconnection of various energy sources,
technologies, and infrastructure, integrating existing and potential energy assets, such as electric power,
natural gas, and local renewable energy opportunities, while managing energy needs and harnessing the
potential energy production of community assets, including land, buildings, water and wastewater,
waste, and transportation. (Source: www.questcanada.org)
Intensification - occurs when an existing building, site or area within the existing urban area is
developed or redeveloped at a density higher than what currently exists. This can occur through:
redevelopment of sites, including the reuse of brownfield and greyfields sites; development of vacant
and/or underutilized lots within previously developed areas; expansion or conversion of existing
buildings, such as office buildings to residential buildings; and construction of new developments that
combine a mix of uses for a more efficient use of land.
Kilowatt (kW) – A standard unit of power that is equal to 1,000 watts (W). Ten 100-watt light bulbs
operated together require one kW of power.
Kilowatt Hour (kWh) – A measure of energy production or consumption over time. Ten 100-watt light
bulbs, operated together for one hour, consume on kWh of energy.
Landfill Gas – a gas resulting from the decomposition of organic waste, containing almost equal parts of
methane and carbon dioxide. Methane gas, however, is about 21 times more harmful to the
environment than carbon dioxide, both greenhouse gases.
Local Distribution Company (LDC) – a utility that owns and/or operates a distribution system for the
local delivery of energy (gas or electricity) to consumers.
MicroFIT – A program that allows Ontario residents to develop a very small or micro renewable
electricity generation project (10 kilowatts or less in size) on their properties. Under the microFIT
Program, they are paid a guaranteed price for all the electricity they produce for at least 20 years.
Modal Split - the percentage of travelers using a particular type of transportation or number of trips
using said type.
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Official Plan – describes a municipal council's policies on how land in the community should be used
dealing with issues such as: land use designations, municipal services and infrastructure, growth
forecasts and community improvements.
Ontario Building Code - a regulation under The Building Code Act that establishes detailed technical and
administrative requirements as well as minimum standards for building construction.
Peak Demand – Peak demand, peak load or on peak are terms describing a period in which demand for
electricity is highest.
Phantom Power (Standby Power) – occurs when consumer electronics are turned off but continue to
consume energy for features such as radios, clocks or timers. Products plugged in for charging can
continue to draw power even when fully charged.
Photovoltaic – A technology for converting solar energy into electrical energy (typically by way of
photovoltaic cells or panels comprising a number of cells).
Places to Grow - the Ontario government's program to plan for growth and development in a way that
supports economic prosperity, protects the environment and helps communities achieve a high quality
of life across the province.
Renewable (Green) Energy - generated from natural resources such as sunlight, wind, water and tides;
which are considered renewable because they quickly replenish themselves and are available in a neverending supply, subject to the lifetime of our solar system
Smart Energy Network - uses advance information and communication technology to monitor and
manage the transport of energy from multiple fuel sources to meet the varying energy services demands
of end users.
Solar Photovoltaic Energy - a method of generating electrical power by converting solar radiation into
direct current electricity using semiconductors that exhibit the photovoltaic effect. Photovoltaic power
generation employs solar panels composed of a number of solar cells containing a photovoltaic material.
Solar Thermal Energy – using solar collectors, solar energy is harnessed for thermal energy, often to
provide hot water.
Supply Mix – The different types of resources that are used to meet electricity demand requirements in
a particular jurisdiction. Normally the mix is expressed in terms of the proportion of each type within
the overall amount of energy produced.
Travel Demand Management – the implementation of programs, such as the Halton Smart Commute
program, and strategies to reduce travel demand, particularly single occupied vehicles by promoting and
offering incentives for other sustainable forms of commuting, such as carpooling, transit, cycling and
walking.
Tri-generation – similar to co-generation but also provides ‘cooling’ energy.
Urban Growth Centre – a downtown location, such as Burlington’s downtown, identified through the
provincial Places to Grow program to be revitalized as a community focal point, centre of culture and
recreation, and economic generator.
Urban Growth Corridor – areas targeting increased residential and employment densities to support
live/work opportunities and sustainable forms of transportation.
Wind Turbine - a device that converts kinetic energy from the wind into electric current.
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Key Energy Players in Burlington/Ontario:
Burlington Hydro - an energy services company in the power distribution business, serving
approximately 65,000 residential and commercial customers in Burlington. Burlington Hydro
maintains 32 substations and almost 1,600 kilometres of medium voltage distribution lines to deliver
electricity. The company is wholly owned by the City of Burlington.
Union Gas - a major Canadian natural gas storage, transmission and distribution company serving about
1.4 million residential, commercial and industrial customers in more than 400 communities across
northern, southwestern and eastern Ontario.
Ministry of Energy - develops the electricity framework for Ontario, including generation, transmission
and other energy-related facilities. It has legislated responsibility for a number of agencies, such as the
Ontario Power Authority, Ontario Power Generation, Hydro One, the Energy Board and the Independent
Electricity Supply Organization.
Ontario Power Authority (OPA) - is an independent corporation which works to develop a reliable, costeffective and sustainable electricity system in Ontario. It is licensed by the Ontario Energy Board.
Ontario Power Generation (OPG) - is a provincially-owned electricity generation company — its
hydroelectric, nuclear and fossil fuel stations generate approximately 70% of Ontario’s electricity.
Hydro One - is a provincially-owned company that operates the majority of Ontario’s transmission lines.
Hydro One also serves as an electricity local distribution company in some areas of the province.
Independent Electricity Supply Organization (IESO) - manages the reliability of Ontario’s power system
and forecasts the demand and supply of electricity. The IESO also operates the wholesale electricity
market, while ensuring fair competition through market surveillance.
Ontario Energy Board (OEB) - is an independent adjudicative tribunal responsible for regulating
Ontario’s natural gas and electricity sectors. Part of the OEB’s mandate is to protect the interests of
consumers with respect to prices and the reliability and quality of electricity service.
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Appendix B – Sustainable Building Case Studies

Fire Station #8 – LEEDTM Silver Certification (Targeted)
Ironstone Drive & Appleby Line
Opened: September 6, 2011
Energy Saving Measures








A high efficient building envelope which includes 50% additional insulation to perimeter walls,
foundation and roof to reduce heat loads.
Fibreglass framed high performance glass windows have been located and sized to minimize
electric light usage and give workers a healthy exposure to natural light, ventilation and views.
The thermal performance for these windows is 30% better than aluminum windows.
The high efficient heating system includes a solar wall to preheat fresh air and a heat recovery
system to transfer wasted energy back into 100% fresh air supply. This system is 60% more
efficient than a standard HVAC system.
Light coloured roof materials were selected to reduce roof temperatures which will lower the
urban heat island effect. Less energy is used to lower interior temperature in the summer.
Burlington Hydro supplied and installed a 10 kW Solar Array System. Two arrays were installed
on the exterior perimeter of the station and feed energy back to the grid system.

Water Saving Measures



A regenerating and water efficient landscape was incorporated to reduce water use.
Low flow fixtures were included to reduce water usage.

Sustainable Construction Practices




75% of waste was diverted from landfills
Materials used totalled 15% recycled content
20% of materials were manufactured locally

Other




Close to public transit
Optimized indoor air quality by using low emitting materials (paints, carpets, etc.), indoor
chemical and pollutant control
Designed people spaces for high quality natural lighting with 90% of occupied space having
exterior views
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Wal-Mart (Fairview)
Brant and Fairview
Opened January 2009
Energy Features












Renewable power purchased for store (from Bullfrog Power)
Geothermal (geo-exchange) heating and cooling system
Radiant floor heating & cooling
Heat recovery from refrigeration system to provide heat energy
Secondary loop refrigeration systems reduce harmful refrigerants by 90%
Daylight harvesting through skylights and dimmable lighting
LED lighting for main logo sign, some showcases and refrigerated cases (combined with motion
detectors)
Parking lot lighting designed to lower lighting level (2.6 foot candles)
Reduced embodied energy and harmful chemicals through elimination of flooring and ceiling
materials in most areas
White roofing membrane to reflect sun and reduce peak cooling load
Store expected to be 50 to 60 percent more efficient than other stores its size (need results)

Construction Phase




More than 75% waste diversion in the construction process
Low VOC (volatile organic compounds) construction materials used where possible
Renewable power purchased during construction phase (Bullfrog Power)

Water Conservation


Low flow fixtures in washrooms
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Union Gas Regional Building – LEEDTM Gold Certified
447 Mainway
Opened May 2008
Website including six minute video about the building
Electrical Features
 High efficient fluorescent lighting
 Reduced light pollution
 Occupancy sensors
 Dark yard security lighting system
Building Automation
 Direct digital control of building’s mechanical, electrical and access systems
 Equipment runs on schedules
 Energy and resources construction is tracked by the building automation system
 Remote access to the building automation control system
Water Efficiency
 Low flow urinals and showerheads
 Dual flush toilets (3L and 6L flushes)
 Rainwater cistern for flushing toilets and urinals
Indoor Air Quality
 Environmentally friendly materials and finishes (low VOC)
Construction Practices
 Recycling of construction waste
 Selection of materials with high recycled content
 Selection of local materials
Co-generation System
 Combined heat and power generation to power the building and recover waste heat for building
heating
 Micro-turbine with heat recovery
 Waste heat is stored in a thermal storage tank
 Power sale to grid
Building Envelope
 Airtight building envelope with minimal thermal bridging
 High performance window
 Added thermal insulation in walls and roof
 Energy star compliant roofing membrane
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Union Gas Regional Building Cont’d.
Mechanical Systems
 In floor radiant heating in service shop area
 Condensing high-efficiency boilers
 Demand controlled ventilation complete with energy recovery
Day Lighting
 Daylight and views for more than 75% of occupied areas
 Improved occupant performance and productivity
Site Elements
 Drought resistant landscaping
 Native plants
 Waste separation and recycling (i.e plastic, paper, metal)
 Promote alternative means of transportation
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Mountain Equipment Co-op – LEEDTM Gold Certified
Brant & Leighland Road
Energy Conservation











The building was designed to be 70% more efficient than a conventional building
A 56kW combined photovoltaic and thermal solar system generates electricity which is fed back
to the grid and thermal energy to heat the building and water
The solar panels generate up to 30% of the stores electricity needs
MEC purchases wind-generated power to meet 100% of the buildings electrical needs
Thermal windows exceed current insulation requirements
High efficiency gas boilers with radiant distribution for heating
An ice storage system uses ‘off-peak’ electricity for cooling
A fan assisted displacement system with heat recovery and in floor distribution for ventilation
Natural lighting is provided by means of a roof monitor and extensive clerestory windows at the
perimeter of the retail floor
The predominantly T5 artificial lighting are modulated depending on the available natural light;
lighting controls include occupancy sensors and dimming ballasts in naturally lit areas

Water Conservation




The storm water management system consisting of rain gardens, an infiltration gallery and
cisterns, is designed to accommodate a 100 year storm and provides storm water for all nonpotable water uses
Low flow fixtures and toilets result in a 50% reduction in potable water use

Landscaping


Landscape plantings reflect regional environments and are designed to encourage bird and
insect populations

Waste Management


The use of panelized material and mechanically fastened connections allow the building to be
deconstructed and repurposed when it reaches end of life

Sustainable Transportation



Bike racks and several bike locks available to borrow free of charge
Preferred parking for hybrid vehicles and car co-ops
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Canada Centre for Inland Waters
867 Lakeshore Road



A freshwater research facility, consisting of six inter-connected buildings, most built in the early
1970s with almost 50 000 square metres of floor space
Website link

Energy Saving Measures


Home to a successful Federal Buildings Initiative energy efficiency improvement project which
enables federal organizations to use savings from energy efficiency measures to finance capital
costs of building upgrades, retrofits and installations.
o The project performance component ended in May 2003, at a cost of $7.5 million. This
amount was paid out of the realized energy savings which were $9.1 million in total.
o Greenhouse gases were also reduced by 6700 tonnes per year.
o Energy consumption declined almost 15% and waste consumption 33% from baseline
data even with increased research activity.
o Components of the program included:
 An 800-kilowatt cogeneration unit and a waste-heat-fired boiler were installed
in the central plant to improve efficiency and permit main boiler shutdown in
the summer months.
 A thorough upgrade to the heating, ventilation and air-conditioning (HVAC)
system resulted in improved monitoring capabilities, upgraded laboratory
airflow, improved pressurization standards and temperature control, reduced
heat loss, lower maintenance costs and improved occupant comfort.
 Installation of T-8 fluorescent tubes and electronic ballasts, “white light” metal
halide units, high-efficiency exit signs, lighting control switches and occupancy
sensors were among the many electrical retrofit measures.
 Installation of fume hoods with night time set-back capabilities reduced
emissions and improved the safety of operations.
 In addition to the energy efficiency measures, a waste audit led to the
implementation of wet/dry recycling.



Other measures since the completion of the first part of the program included:
o Construction of a ‘summer steam line’ where the facility runs on waste heat for the
summer months
o Installation of two solar walls to preheat incoming air
o A photovoltaics system to generate electricity
o A living wall
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Appendix C - CUI Energy Mapping Study
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BURLINGTON COMMUNITY ENERGY
MAPPING
SUMMARY REPORT
June 2013
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City of Burlington Community Energy & Water Mapping
Why Do Energy and Water Mapping?
Cities across Ontario are realizing the benefits of community energy planning as a way of promoting energy security, community resiliency, environmental
protection and local economic development. As a way of quantifying and achieving these benefits, municipalities are developing Community Energy Plans (CEPs)
to analyze their current community energy use patterns, project future demand and articulate goals and targets. Traditionally CEPs are informed by aggregate
energy use and emissions factors for major sectors and emissions sources within the community (e.g., housing, local businesses, industry, transportation, waste,
water, etc.). While this information is useful to understand the scale of energy use and emissions, the applications for informing program and policy
development can be limited. However, municipalities and utilities have access to numerous datasets that can provide helpful insights into where and how much
energy is used across the city.
Through The City of Burlington’s Community Energy and Water Mapping project, the Canadian Urban Institute (CUI) is partnering with the City of Burlington,
Burlington Hydro, Union Gas and Halton Region to integrate data about Burlington’s building’s characteristics (e.g. type, size, age) with electricity, natural gas
and water use data to better understand where, why and how buildings use energy and water across the city. The purpose of this report is to summarize key
trends and present maps which focus on electricity and natural gas use in the residential sector. Water use and non-residential electricity use data has also been
included in the mapping project but is not included in the scope of this report.
By integrating electricity, natural gas, water and building data into one central database in a Geographic Information System (GIS), the city is not only able to
understand trends that are only made apparent by integrating these datasets, they can also communicate this information to the public and decision makers
visually on a map and continue to develop collaborative relationships with local utilities through the process.

Project Phases and Methodology Overview
The Energy and Water mapping project involved 4 main steps:
1. Data identification and collection –meetings with the City and utility staff to identify data sources, develop non-disclosure agreements and collect data
from the relevant data managers
2. Data cleaning and integration – data cleaning (creating unique identifiers and data keys) and integrating the data into a single database
3. Mapping – creating a preliminary set of energy maps to show annual energy use (electricity and natural gas) and energy intensity metrics
4. Presentation & discussion – presenting maps to Burlington City staff and Council members, discussing opportunities for targeting policies and programs
and advancing integrated community energy planning in Burlington
5. Map updates and CEP development – customizing maps and charts based on workshop input to support CEP development

See Appendix A for more information about data collected for the project.
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Energy Sources and Use in Ontario and Burlington
Energy in Ontario comes from a number of sources including electricity, natural gas,
diesel and fuel oil, gasoline and other sources such as coke (high carbon fuel made
from coal and used for industrial processes), wood waste and aviation fuels (see Fig 1).

Figure 3 Energy Use Sources and End Uses in Ontario

In 2010 electricity made up 19% of the Ontario supply mix and comes from a mix of
sources including nuclear power, natural gas, coal, hydro power, wind and other
sources such as wood waste and biogas55. Ontario’s electricity grid is currently going
through a process of renewal which involves refurbishing nuclear power plants,
developing new wind projects and natural gas peaking plants and phasing out coal
from the supply mix by 2014.
Almost half of all energy used in 2010 in Ontario came from electricity and natural gas
which is supplied to the city of Burlington by local utilities Burlington Hydro (electricity)
and Union Gas (natural gas). Burlington Hydro is wholly owned by the City of
Burlington and both utilities have a mandate from the Province to pursue conservation
and efficiency initiatives. As the providers of not only electricity and natural gas but
also conservation and efficiency programs, these local utilities are a great resource that
can help the city to achieve its energy and emissions goals.

Figure 4 Burlington Natural Gas and Electricity End Uses

Both Burlington Hydro and Union Gas have established conservation and demand
management (CDM) and demand side management (DSM) programs to increase
conservation and efficiency in the residential, commercial and industrial sectors. In
Burlington, almost half of all electricity and natural gas is used to heat and power
homes (see Fig 2). The maps in this report identify areas where energy use in the
residential sector is concentrated and where the City can concentrate policies and
programs to reduce energy use.
Though not included in the initial Energy and Water Mapping project for Burlington, transportation was responsible for 35% of energy used in Ontario in 2010.
The City is addressing current and future transportation needs through the Transportation Master Plan update which is currently underway. The Plan will
identify opportunities to develop a balanced transportation system which will accommodate transit, cyclists, pedestrians as well as cars56.

55
56

http://www.ieso.ca/imoweb/media/md_supply.asp
http://cms.burlington.ca/Page11072.aspx
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Housing Characteristics in Burlington
Based on 2012 MPAC data, around half of the housing stock in Burlington
was constructed before 1980 (see Figure 3). The majority of homes built
before this time were low density (fewer than 25 units per hectare) with
more medium density housing (26 – 50 units per hectare) coming online in
the 1970s (see figure 4). Homes built before 1980 tended to be smaller
than average for Burlington (less than 2000 sf; see figure 5) and
development was concentrated south of the QEW/ 403 (see figure 6).

Figure 5 Unit Count by Building Vintage & Building Size

1990 marked an increase in high density housing (greater than 50 units
per hectare) which was built as infill development nearer to the city centre
and new medium density developments which expanded the urban
boundary north east (see Figure 6).
Given the slowing growth rate and limited available greenfield
opportunities left in the city, retrofits and infill developments will represent a significant opportunity for energy efficiency in the city. These opportunities will
include building improvements such as higher building envelope performance (increasing insulation, reducing air leaks) and improved heating/ cooling
equipment and appliance efficiency; as well as promoting efficient lifestyles and land uses through intensification. The next sections will present some metrics
that can be used to identify these opportunities.
Figure 7 Housing Type by Vintage
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Figure 8 Residential Vintage Map
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Trends in Residential Natural Gas Use in Burlington
Newer homes in Burlington on average use less natural gas per heated floor area. Homes built after 2005 use about 40% less gas per square meter than homes
built before 1946 (see Fig 7). In the residential sector natural gas is used primarily for space and water heating. This metric of gigajoules per square meter
(GJ/m2), called energy intensity, can be used as a proxy for energy efficiency in place of actual equipment efficiency data. Lower natural gas intensity means less
gas is being used independent of the size of the home.
Over the past decades energy efficiency gains have been realized across Canada, to a large extent, by the replacement of less efficient heating systems with
regulated medium- and high- efficiency systems. From 1990 to 2009, the proportion of medium- and high- efficiency gas furnaces installed in Canadian houses
climbed from 10% to 86% of the gas heating system market57. Better insulation and high air tightness found in newer construction can also drive heating
efficiency.
Though energy efficiency measures will reduce household energy use, the amount of energy a community uses also depends on lifestyle choices of its residents.
In the city of Burlington, the 1990s marked a notable increase in medium and high density development (Figure 4) as well as a decrease in average household
size (see figure 8). Smaller households mean less space to heat and less natural gas demand per household (see Figure 9) resulting in a low gas use per
household in newer homes. The City should continue to use policy tools such as the Official Plan and zoning bylaws to continue encourage higher density, more
efficient development.
Figures 10 and 11 on the next pages show neighbourhoods in Burlington that have clusters of homes with higher gas intensities (GJ/m2) and higher gas use per
household respectively. Figure 10 highlights older neighbourhoods south of the QEW as having higher gas intensities which could indicate neighbourhoods
where the City can promote home energy efficiency products and programs. Figure 11 highlights larger homes along the waterfront as having higher household
gas use which could represent potential opportunities for intensification.
Figure 10 Natural Gas Use per Household

2011 Natural Gas Use Intensity by
Vintage

Average Size of Household by Vintage

2011 Natural Gas Use per Household
by Vintage

57

GJ/hhd

Figure 11 Household Size

GJ/m2

Figure 9 Residential Natural Gas Intensity

http://oee.nrcan.gc.ca/publications/statistics/trends11/pdf/trends.pdf
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Figure 12 Residential Natural Gas Intensity
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Figure 13 Household Natural Gas Use
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Trends in Residential Electricity Use in Burlington
In the residential sector, electricity is mainly used for lighting, appliances and cooling (AC). In Canada, all of these functions are becoming more efficient. In 2000,
compact fluorescent lamps (CFLs), which use less energy to produce a certain level of light, represented a marginal share of the residential lighting market. As of
2009, CFLs represented around 24% of light bulbs used58. In 2009 clothes washers used 73% less electricity than in 1990 and refrigerators, room and central air
conditioners were 55%, 48% and 26% more efficient respectively compared to standard efficiencies in 199059.
However, electricity use is also impacted by lifestyles and consumption patterns of individuals as well as by the characteristics of the housing stock. Increases in
household appliance and air conditioner purchases act counter to these efficiencies gains, driving up not only annual electricity use but also peak day demand
which can put a strain on the grid, especially on hot summary days. In 2009 the percentage of air conditioned floor space rose by 23% and the number of major
appliances rose 49% during the same time60.
In Burlington, similar to the trend in natural gas use, newer homes use less electricity on average per heated floor area than older homes (Figure 12). Homes
built after 2005 use about 30% less electricity per square meter than homes built before 1946. This may be driven by higher efficiency air conditioners and
appliances being used in newer homes. However, as can be seen in Figure 14 on the next page, the relationship between electricity use and building age is less
obvious than in the natural gas intensity maps. Older homes downtown, in Glenwood Park and Clarksdale use more electricity per m2 of building space, but in
most other neighbourhoods, no obvious trend exists. To better understand how these non-structural factors impact electricity use, the project team is
collaborating with Burlington Hydro and Environics Analytics to evaluate how factors such as resident’s social values and demographic characteristics impact
electricity use and also their likelihood of participating in conservation programs.
Figures 15 maps electricity use per household which looks very similar to the natural gas use maps in Figure 11. Older and larger homes near the waterfront and
in Millcroft use more electricity per household than other neighbourhoods.

Electricity Intensity by Vintage

Electricity Use per Househoold by Vintage

GJ/hhd

Figure 14 Household Electricity Use

GJ/m2

Figure 15 Household Electricity Use
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Conclusions
The Burlington Energy Mapping database has been built as a tool to support on-going policy and program development efforts. This report summarizes only a
few of the many key metrics that can be useful for understanding energy use across the City. The data included in the database form a spatial baseline against
which future energy use can be compared and progress towards CEP goals can be evaluated.
The City should continue to improve this database and should work with Union Gas to refine and improve the industrial, commercial and institutional data
aggregation process to ensure that an accurate match can be made between natural gas and structure data. This can allow the City to develop benchmarks
which can be used to understand and communicate efficiency opportunities in local businesses and industry.
The City should also continue to collaborate with Burlington Hydro and Union Gas to identify opportunities to leverage municipal policy tools (local improvement
charges, community improvement plan areas) and conservation and demand management program funds to target high energy use and intensity
neighbourhoods in the city. Energy use and structure data can also be used to identify opportunities for targeting distributed and renewable generation projects
(solar, wind, district energy) which can keep capital and operating dollars for energy generation within Burlington.
This project has provided a foundation for collaboration with local utilities and a way of communicating energy trends to Burlington residents and decision
makers. The City should continue to mine and maintain the database and identify new ways opportunities to use this information to achieve its energy and
emissions goals.
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Appendix A - Data Sources Used for Burlington Energy Mapping
Utility Data (electricity and natural gas) - Electricity data from Burlington Hydro was shared and matched in the database by address under a
non-disclosure agreement and mapped by 5 digit postal code. Natural gas data was provided by Union Gas and was aggregated by 5 digit postal
code and aggregated further by concatenating the postal code digits and re-summing the data when fewer than 5 customers were located in a
postal code or one customer consumed 25% more than other users with which it was being aggregated. Due to inconsistencies in classification
between Union Gas and this methodology makes data integration for non-residential customers difficult and creates inconsistencies in the data.
To ensure energy maps are complete and accurate, energy use data should be provided by address for matching purposes only under a nondisclosure agreement and can be aggregated and trended before sharing publicly.
Property Tax Assessment Roll - The property tax assessment roll is a database that is used by municipalities to calculate the value of
each property in the city for tax purposes. Detailed information about each property –such as the location, property type, and building
type –are included in this database. This dataset also contains useful information about every building in the city –such as building age, type,
size, and floorspace area–which is valuable for energy planning and mapping analyses. In Ontario, the property tax assessment roll is
managed and maintained by the provincial body known as the Municipal Property Assessment Corporation (MPAC). An update of the
assessment roll is provided to each municipality by MPAC on a regular (quarterly) basis.
Geographical Information Systems (GIS) - Parcel Fabric A geographical information system (GIS) is a system used to capture, store,
maintain, and analyze geographic information in digital format. GIS enables the creation, storage, and maintenance of a parcel fabric, which
is a digital map that represents the parcel or property boundaries associated with all the properties in a city. Attached to the parcel
fabric, and also stored in a GIS, is a database that contains information about each property, such as the parcel location and elevation.
When creating energy maps, additional data about each property –such as the buildings on the property and the energy consumed by
those buildings– are obtained from other datasets and are matched to the appropriate parcel on the parcel fabric. The result is a
database that has property, building, and energy information linked to its geographical location. In Ontario, digital parcels are created by
the organization Terranet. Founded in 1991, Terranet has been given the task on behalf of the Ontario Government of converting the
paper-based land registration system into digital format. Digital parcels are created and provided to each municipality by Terranet on a
regular basis (e.g. annually, bi-annually, or quarterly). In addition to these updates, each municipality also maintains and modifies the parcel
fabric in-house.
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Appendix D – Residual Energy Conservation Potential through CDM
Assessment for Industrial and Commercial Users - Burlington

(next page)
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Residual Energy Conservation Potential Through CDM Assessment - Burlington - Commercial/Industrial (IC)
Level 1

End Use

Level 2

Direct Heat

Process
Process
Comfort

Commercial

Comfort

Industrial

Cooling

Level 3

Boilers
Furnaces
Chillers
Forced Air Coolers
Cooling Towers

Motors
Pumps
Compressors
Fans/Blowers
Conveyors
Electromechanical
Other Processes
Lighting
Heating
Cooling
Ventilation

Office Equipment & Computers

Pre-Retrofit
Energy
Consumption
(kWhr/yr)

% of Total
Energy Use

0.6%
6.5%
7.8%
0.1%
1.4%
37.4%
9.4%
9.8%
5.8%
1.5%
0.7%
7.4%
6.8%
0.3%
2.4%
2.1%
100%

2,502,312
27,108,377
32,530,052
417,052
5,838,727
155,977,428
39,202,883
40,871,091
24,189,013
6,255,779
2,919,364
30,861,844
28,359,532
1,251,156
10,009,247
8,758,091
417,051,947

Potential
Pre-Retrofit
Energy
Peak
Conservation
Uptake
Consumption
Demand
Potential (%) Potential (%)
Savings
(kW)
(kWhr/yr)
567
6,138
7,366
94
1,322
35,317
8,877
9,254
5,477
1,416
661
6,988
6,421
283
2,266
1,983
94,432

75%
100%
33%
20%
10%
25%
25%
40%
25%
10%
25%
10%
50%
75%
33%
10%

0%
0%
10%
10%
20%
25%
25%
50%
25%
10%
25%
25%
75%
0%
10%
10%

1,073,492
8,341
116,775
9,748,589
2,450,180
8,174,218
1,511,813
62,558
182,460
771,546
10,634,825
330,305
87,581
35,152,683
8.4%

243
2
26
2,207
555
1,851
342
14
41
175
2,408
75
20
7,959
8.4%

Notes

Fuel Substition is ineligible
Fuel Substition is ineligible
Capital Intensive Measure - Only Feasible When Equipment Replacement is Required
Capital Intensive Measure - Only Feasible When Equipment Replacement is Required
Conservation attributable to VFDs or motor replacement
Conservation attributable to VFDs or motor replacement
Conservation attributable to VFDs or motor replacement
Second most popular measure
Conservation attributable to VFDs or motor replacement
Conservation attributable to VFDs or motor replacement
Specialized Measures
Specialized Measures
Most popular measure
Fuel Substition is ineligible
Capital Intensive Measure - Only Feasible When Equipment Replacement is Required

6%

26,667,070

6,038.13

25%

20%

1,333,353

302 No OPA Program

Refrigeration

11%

48,889,628

11,069.90

25%

10%

1,222,241

277 Capital Intensive Measure - Only Feasible When Equipment Replacement is Required

Other

15%

66,667,675

15,095.32

25%

25%

4,166,730

Lighting

38%

168,891,443

38,241.47

50%

75%

63,334,291

30%

133,335,350

30,190.64

15%

25%

100%

444,451,165

100,635

HVAC

TOTAL IC Conservation Potential:

5,000,076
75,056,690
16.9%
110,209,374
12.8%

CDM Delivered via 2006 to 2010 CDM Programs:

-12,162,000

NET IC Conservation Potential:

98,047,374

-1.4%

Input
Data

Potential
Peak
Demand
Savings
(kW)

Burlington GS > 50 Peak Demand

195,067 kW

Burlington GS > 50 Annual kWhr

861,503,113 kWhr/yr

Commercial/Industial Ratio

11.4%

943 Specialized Measures
14,341 Most popular measure
1,132 Specialized Measures
16,995
16.9%
24,954
12.8% % of BHI Total
-7,930
-4.1% % of BHI Total
17,024
8.7% % of BHI Total

0.516
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Appendix E - Customer Priorities and Education
In 2012 the Ontario Power Authority (OPA) conducted provincial-wide survey regarding customer
attitude and behaviour with respect to energy conservation61. The results were tabulated for all Ontario
and the Central Region. The Central Region is comprised of the following LDCs:







Burlington Hydro Inc.
Halton Hills Hydro Inc.
Hydro One Brampton Networks Inc.
Milton Hydro Distribution Inc.
Newmarket-Tay Power Distribution Inc.
Oakville Hydro Electricity Distribution Inc.

A summary of their findings is reproduced graphically below:

OPA Consumer Survey (2011) - Importance of
Promoting Electricity Conservation

Ontario

Central Ontario

Very High Priority

61

40%

43%

Somewhat High Priority

44%

41%

Medium Priority

8%

8%

9%

7%

Low Priority

Presentation: Market Research Highlights: Energy Conservation Attitude and Behaviour – OPA – June 20, 2012
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OPA Consumer Survey (2011) - Cost of Electricity to
Consumers

Ontario

39%

Central Ontario

39%

Very High Priority

Somewhat High Priority

37%

12%

39%

Medium Priority

10%

13%

10%

Low Priority

OPA Consumer Survey (2011) - Promoting or
Developing Renewable Energy Sources of
Electricity

Ontario

Central Ontario

Very High Priority

45%

42%

Somewhat High Priority
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34%

9%

12%

38%

7%

12%

Medium Priority

Low Priority
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OPA Consumer Survey (2011) - Ensuring a Reliable
Supply of Electricity

Ontario

Central Ontario

Very High Priority

49%

40%

51%

Somewhat High Priority

5% 5%

41%

Medium Priority

3%4%

Low Priority

OPA Consumer Survey (2011) - Developing Codes
and Standards that Require Buildings to Be Energy
Efficient

Ontario

43%

Central Ontario

43%

Very High Priority

Somewhat High Priority
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42%

47%

Medium Priority

7%

8%

3% 8%

Low Priority
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OPA Consumer Survey (2011) - Developing Codes
and Standards that Require Lighting, Appliances
and Electronics to be Energy Efficient

Ontario

37%

Central Ontario

34%

Very High Priority

Somewhat High Priority

45%

44%

Medium Priority

9%

8%

9%

14%

Low Priority

OPA Consumer Survey (2011) - Educating
Consumers About Using Electricity Wisely

Ontario

Central Ontario

Very High Priority

39%

33%

Somewhat High Priority
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43%

49%

Medium Priority

9%

9%

8%

9%

Low Priority
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OPA Consumer Survey (2011) - Ensuring that
Ontario Can Meet all of its Electricity Needs
Without Having to Build More Power Plants

Ontario

Central Ontario

Very High Priority

34%

41%

37%

11%

38%

Somewhat High Priority

13%

12%

Medium Priority

11%

Low Priority

OPA Consumer Survey (2011) - Responsibility for
Educating Ontarians on Ways to Manage Electricity
Use in the Home
Ontario

49%

Central Ontario

26%

57%

24%

25%

Provincial Government

Local Distribution Company

Both Provincial Government and LDC

Don't Know
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2%

2%

Page 113

OPA Consumer Survey (2011) - Current Awareness
of Ways to not Waste Energy, Conserve Energy and
use Energy Wisely in the Home

Ontario

Central Ontario

35%

37%

31%

A Lot More

A Little More

16%

47%

A Little Less

A Lot Less

7% 4%

15%

6% 2%

Don't Know

OPA Consumer Survey (2011) - Engaging in
Discussion with Family, Friends & Co-workers
about Ways to not Waste Energy, Conserve Energy
and use Energy Wisely in the Home
Ontario

Central Ontario

A Lot More

27%

38%

23%

18%

41%

A Little More

A Little Less
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10%

23%

A Lot Less

7%

8% 4%

Don't Know
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OPA Consumer Survey (2011) - Heard About Ways
to Reduce Electricity Ue in the Media

Ontario

Central Ontario

25%

40%

23%

A Lot More

19%

45%

A Little More

A Little Less

11%

19%

A Lot Less

5%

10% 2%

Don't Know

OPA Consumer Survey (2011) - Priority of Reducing
Electricity Use

Ontario

Central Ontario

Very High Priority

35%

32%

Somewhat High Priority
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52%

56%

Medium Priority

6% 6%

5% 7%

Low Priority
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OPA Consumer Survey (2011) - Actions Taken to
Reduce Energy Use
Took no Actions

1%

55%
58%

Ontario

1%

61%
54%

Central Ontario

0

0.2

0.4

0.6

Controlled Phantom Power
80%
81%
83%
84%

Replaced Appliances with
Energy Star Appliances
Used Appliances During OffPeak Hours
Used Less Heating or Cooling

79%
79%
83%
82%
0.8

Installed Energy Efficiency
Products
Washing - Cold Water or Hungto-dry
1

OPA Consumer Survey (2011) - Amount of Effort
Being Made to Learn About Reducing Energy Use
11%
22%

Ontario

41%
26%

None
Little
Some

7%
Central Ontario

A Lot
24%
40%
29%
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OPA Consumer Survey (2011) - Actions Taken to
Reduce Energy Use - Respondents who Strongly or
Somewhat Agree
Prepared to pay more for
energy efficient products

77%
78%
70%

Ontario

91%
95%
76%
70%
75%

Central Ontario

Willing to do a lot more
We should do more to reduce
Electricy Consumption
Understand that we must use
Electricity Wisely

88%
96%

Everything we do Matters

OPA Consumer Survey (2011) - Effort in Reducing
Electricity Consumption

Ontario

Central Ontario

28%

26%

53%

54%

Doing All I Can Do

Could Do a Bit More

Doing Something-Could Do a Lot More

Doing Very Little
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16%

16%

2%

3%
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OPA Consumer Survey (2011) - Actions Not Seen as
Being Rewarded - Respondents who Strongly or
Somewhat Agree
45%
66%

Ontario

82%
84%

Will Improve the Overall Quality
of Life

44%
67%

Central Ontario

I am Being Rewarded for
Reducing Electricity
Consumption
Feel Guilty When I Don’t Take
Action

88%
76%

Will Personally Benefit by
Reducing Electricity
Consumption

OPA Consumer Survey (2011) - Intangible Rewards
- Respondents who Strongly or Somewhat Agree
50%
66%

Ontario

92%
92%

Sets a Good Example for Family
and Friends

41%
Central Ontario

67%
93%
92%
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Think Less of Others who do not
Manage their Electricity
Consumption
Feel Guilty When I Don’t Take
Action

Ensures a Better Future for
Coming Generations
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