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Windsor needs a clear vision of our energy future in order to compete with other cities across the globe.

We believe this plan will set Windsor on the right path to improve the local economy and quality of life

for our residents. Some of the recommended strategies in this plan are bold and challenging but are

necessary to ensure Windsor is a city of the future rather than of the past. We are looking to inspire

local leaders to join us as stewards of a strong and vibrant Windsor and help us achieve our powerful

plan for the future.
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Executive Summary

Purpose of the Community Energy Plan

Every day, energy is used to heat and cool homes as well as power industry and businesses across
Windsor. Trucks and cars use fuel to move people within and around the community, contributing to
Windsor’s local economy.

The Community Energy Plan (CEP) looks at all these activities and recommends strategies for a smart
energy future. The CEP is a long-term plan that identifies ways to support Windsor’s local economy by
increasing competitiveness, creating jobs in the energy sector, and serves as a business retention
strategy. The CEP also identifies ways to improve energy efficiency, improve energy security, and reduce
greenhouse gas emissions while contributing to the overall quality of life of the Windsor community.
The CEP describes and quantifies the types of energy used in the entire Windsor community by homes,
buildings, and travel, and explores how population, employment and land use impact Windsor’s energy
needs.

Competitiveness Security

Energy cost Supply security

Supply quality
Flexibility

Employment

Investment

Environment

Greenhouse Gas
Emission Reduction
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The CEP will help the Windsor community by identifying local priorities and determining how energy
should be generated, delivered and used now and into the future. The CEP will require action from
various community partners and organizations, and is not intended to be undertaken by the City of
Windsor alone.

The Community Energy Plan was developed over the course of 18 months under the thoughtful
guidance of a multi-stakeholder task force representing all of the major sectors in the Windsor
community. The Task Force was supported by City staff and a team of consultants led by Lura Consulting
and Garforth International llc., with support from ICLEI Canada. The Community Task Force helped
shape all aspects of the CEP’s development. The process began by creating a shared understanding of
current energy use using 2014 as the baseline year, and projecting future energy use (base case) for
2041 with no changes to address energy in Windsor. This shared understanding of the current and
future energy use in Windsor allowed the Task Force to shape the vision, principles, goals, and targets by
asking: “What do we need to do today to achieve the types of outcomes we wish for 2041?”

Community stakeholders and members of the general public were also encouraged to learn about the
CEP at a number of community events and provide their insights and feedback through these events and
online surveys.

The Plan aligns with policy direction from the City’s current Official Plan, 20-Year Strategic Vision, and
the Environmental Master Plan. It supports efforts of numerous City plans including Climate Change
Adaptation Plan, Corporate Energy Management Plan, and the Green Fleet Strategy. Recommendations
outlined in the CEP should be integrated into these plans as they are updated. The CEP is supported by a
distinct Corporate Climate Action Plan that identifies recommended actions for the City of Windsor to
take to address energy and greenhouse gas emissions from its own operations (found in Appendix A).

The CEP was funded in part through the Ministry of Energy’s (MOE) Municipal Energy Plan (MEP)
program and the Federation of Canadian Municipalities (FCM) Green Municipal Fund for the Partners for
Climate Protection (PCP) program. The MEP program aims to support efforts of municipalities in
understanding their community’s energy use and GHG emissions, identifying opportunities for energy
efficiency and clean energy initiatives, and ultimately developing a plan to meet local goals. The PCP
program is a network of more than 250 communities across Canada with 75 in Ontario committed to
reducing GHG emissions from both municipal operations and community sources.
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CEP Vision

The Community Energy Plan aims to create economic advantage, mitigate climate change, and

improve energy performance. It strives to position Windsor as an energy centre of excellence that
boasts efficient, innovative, and reliable energy systems that contribute to the quality of life of
residents and businesses.

Targets

Through the implementation of this Plan, the Windsor community will:

1. Reduce per capita primary energy use by 40 per cent from 2014 baseline by 2041; and

2. Reduce per capita GHG emissions by 40 per cent from 2014 baseline by 2041.

These ambitious and transformative targets support global efforts to keep global temperature increases
within 1.5°C and meet the targets identified in the 2016 Ontario Climate Action Plan.” The Province is
targeting about a 60 per cent reduction in emissions by 2041 relative to 1990 which is about 50 per cent
relative to 2014. The CEP target of 40 per cent is consistent with the Provincial Plan’s overall direction.

These targets will be achieved through the implementation of the CEP Strategies and position the
Windsor community as an energy leader by achieving today’s best practices by 2041.

Windsor’s 2014 Baseline Energy Use

To be able to define a vision, targets and strategies for the future, the City of Windsor, Community Task
Force and the consulting team established 2014 as the baseline year for the CEP as it is the most recent
complete dataset. Data were provided by EnWin and Union Gas for electricity, natural gas, and
compressed natural gas usage respectively. Transportation energy use was determined using fuel sales
data collected from Kent Marketing Fuel as well as through a traffic model prepared by the City to
capture vehicle kilometres travelled (VKT). Data were also collected about the types, size, age, and
location of homes and buildings in Windsor.

! https://www.ontario.ca/page/climate-change-action-plan.
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Quick Facts: Windsor’s Energy Use in 2014

Costs of Energy (2014)

® The total amount the Windsor community spent on energy (including electricity, natural gas,
and transportation fuels) was $842 million dollars spent on electricity, natural gas, and
transportation fuels across the Windsor community, 80 per cent of which leaves the
local economy.

® Total amount the City of Windsor spent on energy: SZZ million

Energy Use (2014)

e Total energy used by the Windsor community: 38 million GJ or 182 GJ per person of
which 49 per cent was used by buildings:
Total energy used by the City of Windsor: 839,990 GJ which represents only 1 per

cent of the total energy used in Windsor.

This means that even if industries and the municipality were to significantly reduce the
amount of energy they use, the amount of money spent on energy in Windsor would not
significantly decrease. To reduce costs, action is needed to reduce energy use associated
with buildings and transportation

Greenhouse Gas Emissions (2014)
® Total amount of GHG emissions produced by the Windsor community: 1.9 million
Tonnes of which 36 per cent comes from transportation.
e Total amount of GHG emissions produced by the City of Windsor: 30,470 Tonnes

In comparison to other communities in Canada and best in class communities around the world,
Windsor’s energy use per household:

e Is 35 per cent higher than the Ontario average and more than twice the Danish average;

e Uses 20 per cent more energy per square metre of home than the Ontario average and more
than 3 times German A-rated homes; and

e Uses about the same amount of energy on a per square metre basis as the Canadian average for
non-residential buildings which is still more than twice the German average.

In addition to comparisons with Ontario, Canadian averages and best in class performers such as
Copenhagen and Germany, the CEP also looked to the City of Mannheim, Germany, a Twin City to
Windsor, for institutional, policy and energy performance benchmarks. Mannheim has a similar

vi
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population as Windsor, a significant industrial community and is recognized as an innovator in
implementing municipal and regional energy plans over many years. The City of Mannheim currently
uses 82 GJ/ person/year of energy (compared to Windsor’s 182 GJ/person/year). Mannheim aims to
reduce a further 20 per cent by 2020.

These examples demonstrate that there is room for improvement in terms of energy performance and
economic advantage in Windsor.

Without any actions at the local level the implications for Windsor are significant. Implications include:
e Increases in the costs of energy:

o Through the community survey many Windsorites indicated that the price of hydro is
high and due to fixed costs, it is perceived that personal energy conservation does not
result in substantial cost savings. Although energy prices are beyond the community's
control, the CEP aims to mitigate the effects of energy costs to users in two key ways:

= By conserving energy and focusing on energy efficiency; and
= By switching the type of energy supply.

o These two strategies result in changes to the fuel cost structure to lower costs because
the total cost of energy to the user is influenced by the price/unit of energy used and
the amount of energy used.

o For the Windsor community there is a potential total costs increase from $842 million
per year in 2014 to $1.8-53.1 billion per year by 2041.

o For the City of Windsor, there is a potential total costs increase from $22 million per
year to $48.8-581 million per year by 2041.

e Increases to the total amount of energy used:

o For the Windsor community there is a potential 22 per cent increase from 38.5
Petajoules/year to 46.9/ Petajoules/year" by 2041.

o For the City of Windsor there is a potential 30 per cent increase from 839,990 GJ to
1,124,580 GJ in 2041.

e Increases in the total amount of GHG emissions:

o For the Windsor community there is a potential 19 per cent increase from 1.85 million
Tonnes to 2.2 million Tonnes by 2041.

o For the City of Windsor there is a potential 43 per cent increase from 30,470 Tonnes to
43,670 Tonnes.

The financial and environmental impacts for Windsor are significant. A commitment to action towards
addressing energy and emissions now and in the future is needed. Whether driven by economics,
innovation, GHG emission reduction, environmental stewardship, risk mitigation, quality of life, or

vii
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preparing for future legislation, the basis for proactively addressing energy use in Windsor is strong and
the time for action is now.

Recommended Strategies for Windsor

The plan recommends sixteen strategies reflect that best-in-class actions and are designed to meet
Windsor’s vision and goals. Each will have an implementation and investment plan. The community
strategies presented in the CEP were developed in collaboration with the Community Task Force, City
staff and consulting team.

The CEP strategies include:

Strategies

Residential 1. Create a Deep Retrofit Program for Existing Homes

2. Enforce Compliance with the Ontario Building Code for New Residential
Development

3. Integrate Energy Performance Labelling for Homes and Buildings

4. Create a Net Zero Neighbourhood as an Opportunity for Transformative
Change at the Neighbourhood Scale

Commercial/ 5. Create a Deep Retrofit Program for Existing Businesses and Public Buildings
Institutional 6. Enforce Compliance with the Ontario Building Code for New Commercial and
Institutional Development

Industrial 7. Continually Increase Industrial Energy Efficiency
8. Reinforce a Windsor Network and Mentorship Program for Transfer of Best
Practices

N LIaE1io M 9. Encourage a Modal Shift towards Public Transit

10. Develop and Implement an Active Transportation Master Plan

11. Foster the Adoption of Electric Vehicles

12. Continue to Advance Smart Energy Systems by integrating into the Land Use
Planning Process

District Energy 13. Designate and Plan District Energy Areas

14. Create a Gordie Howe International Bridge Low-Energy Economic
Development Area

Renewable 15. Encourage the Installation of Solar Arrays
Energy

Education and 16. Develop an Education and Communication Campaign to Support the CEP
Communication

viii
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These strategies are supported by twenty-nine specific actions identified and described in the Corporate

Climate Action Plan to be taken by the City of Windsor to reduce energy use and mitigate climate

change impacts. These include:

Organizational &

Institutional Policy
Change

Buildings

Non-Transit Fleet

Transit Fleet

Water &
Wastewater
Processing

Street &
Intersection Lights
Renewable Energy
Generation

Solid Waste
Management
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Strategies

P1: Create an Internal ‘Energy First’ Ethic

P2: Integrate Energy Solutions into Land Use Policies

P3: Increase Staff Training, Education and Awareness

P4: Continue to Pursue Funding and Incentive Opportunities
P5: Create a Corporate Energy Task Force

B1: Continue Existing Building Retrofits

B2: Increase Efficiency through New Building Design and Building Replacement

B3: Continue to Improve Operations, Maintenance, and Monitoring
B4: Integrate Support Infrastructure for Existing and New Buildings

F1: Continue to Implement the Actions Prescribed in the Greening the City
Fleet Manual

F2: Review the Efficient Driver Training Program

F3: Advance Anti-Idling Initiatives and Technologies

F4: Review Renewable Natural Gas (RNG) Opportunities
F5: Explore Benchmarking Opportunities

T1: Advance Vehicle Replacement
T2: Join Canadian Urban Transit Research & Innovation Consortium

T3: Explore Alternative Propulsion Vehicles
T4: Continue Efficient Driver Training

W1: Develop Long- Term Water Conservation and Sanitary and Stormwater
Master Plans

W2: Implement Water & Wastewater Treatment Plant Upgrades and Retrofits

W3: Develop an Integrated Site Energy Plan
W4: Review Renewable Natural Gas Generation

S1: Complete Street and Intersection Light Conversion to LED

R1: Explore Net Metering
R2: Continue to Invest in Rooftop Solar
R3: Explore Parking Lot Solar Photovoltaic

G1: Conduct a Solid Waste Audit Program

G2: Establish a Corporate Solid Waste Diversion Target and Strategy

G3: Collaborate with Neighbouring Communities to Establish an Organics
Program
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By advancing all strategies identified in the CEP, Windsor can:

e Mitigate energy cost risks:
o For the Windsor community: Potential savings of $8.6 billion - $12.4 billion
o For the City of Windsor: Potential savings of $20.5 million -$32.6 million

e Reduce total energy use:
o For the Windsor community: 29 per cent reduction
o For the City of Windsor: savings of approximately 499,000 GJ per year

e Reduce total GHG emission:
o For the Windsor community: Achieve 24 per cent below 2014 and 43 per cent below
1990.
For the City of Windsor: Reduce 21,630 Tonnes CO2e/year
Align the Windsor community with the Ontario Climate Action Plan target of 40 per
cent GHG emission reduction by 2030.

Implementation

As a community-wide plan and living document, the CEP vision and goals cannot be met by the City
alone and require the active participation of numerous stakeholders in the Windsor community with
support from the Province to help Windsor achieve the Provincial GHG emission reductions targets. The
CEP includes guidance for: governance and administration; anticipated level of investment required;
tracking and monitoring; strategies to further reduce GHG emissions; recognition; and plan renewal.
Similarly the Corporate Climate Action Plan identifies energy and GHG emission reductions; estimated
total costs; estimated potential savings; and suggested timeframes for each suggested action the City of
Windsor can take to reduce GHG emissions. The Corporate CAP includes recommendations on tracking
and monitoring the City's progress; and suggested timelines for plan renewal that align with the CEP.
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AFV Alternative Fuel Vehicle IESO Independent Electricity System
Operator
ATMP Active Transportation Master Plan | IRRP Integrated Regional Resource Plan
BAU Business-As-Usual LDC Local Distribution Company
| CCAP Climate Change Action Plan LIC Local Improvement Charge
c/i Commercial/Institutional LNG Liquefied Natural Gas
| CEP Community Energy Plan LTEP Ontario Long-Term Energy Plan
CHP Combined Heat and Power MEP Municipal Energy Plan
| CMA Census Metropolitan Area MOE Ministry of Energy
CNG Compressed Natural Gas MOECC Ministry of Environment and
Climate Change
| Co, Carbon dioxide MURB Multi-unit Residential Buildings
cop Conference of Parties NRCan Natural Resources Canada
EMOS Energy Management Operating OBC Ontario Building Code
System
EPD Energy Planning District PCP Partners for Climate Protection
EPL Energy Performance Labelling PV Photovoltaic
EV Electric Vehicle RE Renewable Energy
FCA Fiat Chrysler Automobiles RNG Renewable Natural Gas
FCM Federation of Canadian tCO,e Tonnes of Carbon Dioxide
Municipalities Equivalent
GFA Gross Floor Area UNFCCC United Nations Framework
Convention Climate Change
GHG Greenhouse gas VKT Vehicle Kilometers Travelled
GIS Geographical Information System | WALT Windsor Area Long-term
Transportation Study
GJ Gigajoule WE EDC WindsorEssex Economic
Development Corporation
GJ/m? Gigajoule per meter squared
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Active transportation
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‘ Definition

Active transportation refers to any form of human-powered transportation —
walking, cycling, and using a wheelchair, in-line skating or skateboarding.

Asset management
(AM)

Asset management is the co-ordinated activity of an organization to realize
value from its assets. Asset management involves the balancing of costs,
opportunities and risks against the desired performance of assets, to achieve
organizational objectives (balancing may need to be considered over multiple
timeframes). Asset management enables an organization to examine the
need for, and performance of, assets and asset systems at different levels and
in conjunction with non-asset solutions. Additionally, it enables the
application of analytical approaches towards managing assets over the
different stages of their lifecycle.

Baseline

Estimation of the current (2014) energy use and greenhouse gas emissions.

Business-as-usual

A scenario for future patterns of activity which assumes that there will be no
significant change in priorities, or no major changes in technology, economics,
or policies, so that normal circumstances can be expected to continue
unchanged.

Climate change
adaptation

Climate change adaptation is defined as actions taken to help communities
and ecosystems cope with changing climate condition. It is an adjustment in
natural or human systems in response to actual or expected climatic stimuli
or their effects, which moderates harm or exploits beneficial opportunities.
The City of Windsor has a Climate Adaptation Plan that is linked to this
Community Energy Plan.

Climate change
mitigation

Climate change mitigation is an anthropogenic intervention to reduce the
sources or enhance the sinks of greenhouse gases. Mitigation is any action
taken to permanently eliminate or reduce the long-term risk and hazards of
climate change to human life, property. The Community Energy Plan covers
the climate change mitigation aspects for the community. A City of Windsor
Corporate Climate Action Plan that identifies actions for the City to take to
address climate change is found in the Appendix to this document.

Combined heat and
power

Cogeneration or combined heat and power (CHP) is the use of a heat engine
or power station to generate electricity and useful heat at the same time.

Compressed natural
gas (CNG)

CNG is natural gas under pressure which remains clear, odorless, and non-
corrosive.
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‘ Definition

The difference between the energy value of the fuel used to make electricity
and the energy value of electricity itself.

Environmental Master
Plan

The City of Windsor Environmental Master Plan serves as a guide for
improving environmental performance across the City. It is closely tied to a
number of other master plans and strategies within the City relating to
energy, climate adaptation, and land use planning.

Gigajoule (GJ)

A gigajoule (GJ) is a derived unit of energy in the International System of
Units. It equals one billion Joules. The amount of energy represented by one
GlJ is equivalent to 278 kWh.

Greenhouse gases

A greenhouse gas absorbs and radiates heat in the lower atmosphere that
otherwise would be lost in space. The main greenhouse gases are carbon
dioxide (CO,), methane (CH,), chlorofluorocarbons (CFCs), and nitrous oxide
(N,0). The most abundant greenhouse gas is CO, — carbon dioxide.

HOT2000

HOT2000 is a residential energy analysis and rating software and the
Canadian standard for evaluating the energy performance of houses and
multi-unit residential buildings.

Independent Electricity
System Operation
(IESO)

IESO is an organization that operates Ontario’s power system and electricity
market, forecasts the demand and supply of electricity for the near term, and
oversees the balance between the provincial demand and supply of electricity
in real time.

Integrated Regional
Resource Plan

The IRRP is a plan that looks ahead 25 years at the long-term trends for
electricity demand in the Windsor Essex Region.

Kilowatt-hour (kWh)

A kilowatt-hour is a unit of electrical energy used as the basic billing unit and
equals the use of 1 thousand watts of electricity in one hour.

Liquefied natural gas
(LNG)

LNG is natural gas (predominantly methane, CH,;, with some mixture of
ethane C,Hg) that has been converted to liquid form for ease of storage or
transport. It takes up about 1/600th the volume of natural gas in the gaseous
state. It is odorless, colorless, toxic and non-corrosive.

Local Improvement
Charges (LIC)

Municipalities, through local improvement charges, have the ability to
recover the costs of capital improvements made on public or privately owned
land from property owners who will benefit from the improvement. A local
improvement is a project undertaken by a municipality that provides a benefit
to properties in the vicinity, such as sidewalks and sewers.
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‘ Definition

Municipalities can use the local improvement process to undertake a capital
project and recover all or part of the cost of the project by imposing LICs on
properties that benefit from the work.

Municipalities are not specifically limited in the types of capital projects they
can undertake. Projects have included:

e Installation of water and wastewater infrastructure

e Roadway reconstruction such as repaving

e Construction of a sidewalk, curb, and installation of street lighting

e Construction of traffic calming features, such as speed bumps

In the CEP, LICs are used as a funding mechanism for the residential and
commercial and institutional retrofit program.

Long-term Energy Plan
(LTEP)

Ontario launched its first Long-Term Energy Plan (LTEP) in 2010. It was
reviewed and updated in 2013 with input from people across Ontario.

The LTEP takes a pragmatic approach designed to balance the following five
principles: cost-effectiveness, reliability, clean energy, community
engagement and an emphasis on conservation and demand management
before building new generation.

In the fall of 2016, the Province initiated a process to update the LTEP to
continue to adapt to changes in how energy is used and new technologies.
The updated LTEP is anticipated to be released in 2017.

Megawatt (MW)

A megawatt is a unit of power equal to one million watts, used as a measure
of the output of a power station. In the CEP it is used in relation to solar
photovoltaic power.

Net zero home (NZE)

A net-zero energy home is designed and built to reduce household energy
needs to a minimum and includes on-site renewable energy systems, so that
the house may produce as much energy as it consumes on a yearly basis. An
NZE home is not necessarily “off-grid”, as it can be connected to the
electricity grid, so that it can supply electricity to the grid when it is producing
more than it needs and draw from the grid when household demands exceed
the amount of electricity produced on site. Taken over the year, the energy
supplied to the grid balances the energy drawn from the grid, thus achieving
net- zero annual energy consumption.
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Term ‘ Definition ‘
Net zero A net zero-energy community (or neighbourhood) is one that has greatly
neighbourhood reduced energy needs through efficiency gains such that the balance of

energy for vehicles, thermal, and electrical energy within the community is
met by renewable energy.

Partners for Climate The PCP program is a network of more than 250 communities across Canada
Protection with 75 in Ontario committed to reducing GHG emissions from both
municipal operations and community sources. The PCP program uses a 5-
milestone framework that includes: (1) creating a greenhouse gas emission
(GHG) inventory; (2) Developing targets and forecasts; (3) preparing local
action plans; (4) implementation; and (5) monitoring. The CEP fulfils the
requirements for Milestones 1-3 for both the City of Windsor operations and
Windsor community.

Re-commissioning Commissioning is a quality management process applied to buildings during
their design, construction and operation. It ensures that building systems and
equipment are installed and operating correctly. Building commissioning
typically includes systematic verification and testing, staff training and
thorough documentation of all systems.

Recommissioning is a re-optimization process that ensures that existing
equipment and systems operate optimally. It provides a rigorous investigative
approach to identifying problems and systems integration issues.

Renewable natural gas | Renewable natural gas is biogas that is captured and upgraded to generate
energy. RNG is a constructive use of methane emissions, fully interchangeable
with conventional natural gas and a clean and sustainable energy source.

Solar photovoltaic Systems that convert the light of the sun into electricity either for use locally
or for delivery to the wider electricity grid.

Tonne A metric tonne is equal to 1,000 kilograms and is a measure of greenhouse
gas emissions
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Chapter 1 - Introduction — The Need for Action

Overview

With a population of approximately 211,000 people,
Windsor is Ontario’s tenth largest city.? Strategically
located on the Canada-United States border, Windsor
benefits from its proximity to North American markets
and its location at a strategic water, rail, air, and highway
transportation gateway. The City’s natural riverfront
setting is one of the many attributes that supports a high
=9 quality of life for its diverse population. Looking to the
i e ¥ future, Windsor is dedicated to leveraging its

entrepreneurial spirit and skilled labour force to develop a new and more diversified economy.

Recent weather-related events in Windsor, such as severe rainfalls and flooding, have brought into focus
the urgency of taking action on climate change. Reducing greenhouse gas emissions (GHGs) in all sectors
is vital to limiting the rate and extent of climate change. Over the past decade, and further to the
environmental impacts of an unpredictable climate, the costs of energy have increased significantly in
Ontario, creating heightened economic uncertainties for residents and businesses.

To address the multifaceted challenges ahead, Windsor has developed a Community Energy Plan (CEP).
The CEP is centred on supporting local economic development while improving energy efficiency,
modifying land use planning, reducing energy consumption and greenhouse gas emissions, and fostering
green energy solutions.

Windsor’s history of industrial excellence has created a labour force uniquely positioned to tackle the
climate challenge with new, more efficient and sustainable products and services that will serve not only
the City’s needs but those of other communities in the region. Implementing the CEP will contribute to a
Windsor that is more economically competitive, energy secure, and environmentally responsible and
will position the City among global leaders in smart energy planning.

? population and dwelling counts, for Canada, provinces and territories, and census subdivisions, 2011, Statistics
Canada. Note: StatsCanada released new population data in 2017 that indicate Windsor’s population in 2016 was
217,188. All energy and GHG emission analysis used the 2011 census data which was available at the time of

publication.
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Every day, energy is used to heat and cool
homes as well as power industry and

Residential businesses across Windsor. Trucks and
‘ Homes, apartments & condos cars use fuel to move people within and
Commercial/Institutional around the community, contributing to

Businesses, schools, Windsor’s local economy.
university, health care, and

The CEP looks at all these types of
activities and recommends strategies for a
Industrial smart energy future. This CEP is a long-
term plan that identifies ways to support
Windsor’s local economy by increasing

Transportation Windsor’s competitiveness, creating jobs
Cars, trucks & commercial in the energy sector, improving energy
vehicles

efficiency, and improving energy security.
The CEP describes the types of energy
used in the entire Windsor community, how much energy is used by homes, buildings, and travel, and
how population, employment and land use impact Windsor’s energy needs.

This CEP is funded in part through the Ministry of Energy’s (MOE) Municipal Energy Plan (MEP) program
and the Federation of Canadian Municipalities (FCM) Green Municipal Fund for the Partners for Climate
Protection (PCP) program. The MEP program aims to support efforts of municipalities in understanding
their community’s energy use and GHG emissions, identifying opportunities for energy efficiency and
clean energy initiatives, and ultimately developing a plan to meet local goals.

The PCP program is a network of more than 250 communities across Canada with 75 in Ontario
committed to reducing GHG emissions from both municipal operations and community sources
(referred to as ‘community’).

In order to meet the Green Municipal Fund and Ministry of Energy requirements for both the PCP
program and the Municipal Energy Plan program, the CEP:

e Assesses Windsor’s energy use and GHG emissions;

e Identifies alignment and integration with other plans and processes;

o Identifies goals, objectives, and targets;

e Defines a local action plan to address GHG emissions from corporate (city owned) operations;

e Defines an implementation strategy;

e Considers impact of future growth and options for local clean energy generation; and

e Supports local economic development.
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This CEP fulfills both the requirements for the MEP program and the PCP program’s complementary
milestones of: (1) Creating a community-wide greenhouse gas emissions inventory and forecast; (2)
Setting a community-wide emissions reductions target, and (3) Developing a local action plan.

In 2015, Canada participated in the 21° Conference of the Parties (COP21) to the United Nations
Framework Convention on Climate Change (UNFCCC) and committed to the Paris Agreement —an
enduring, legally-binding treaty on climate action which contains emission reduction commitments from
195 countries starting in 2020. The COP21 target aims to keep a global temperature rise this century
well below two degrees Celsius and to drive efforts to limit the temperature increase even further to 1.5
degrees Celsius above pre-industrial levels. At COP21, Prime Minister Trudeau committed to setting new
federal GHG emission reduction targets and requiring other levels of government to contribute to
reducing Canadian GHG emissions.

In 2015, the Canadian government made a number of commitments to address climate change,
including:

e Setting a GHG emissions reduction target of 30 per cent below 2005 by 2030 and announcing
plans for further regulatory action, including addressing methane and hydrofluorocarbons.

e Working with provinces and territories to establish the pan-Canadian framework for addressing
climate change. The framework includes investigating carbon pricing, investing in clean energy
technology, infrastructure, and innovation.

e Establishing the Low-Carbon Economy Trust Fund to fund projects that reduce carbon, fulfilling
Canada’s commitment to phase out subsidies for the fossil fuel industry, and invest in clean
energy and clean technology.?

In 2016, the Canadian Parliament voted to support the ratification of the Paris Agreement and
participated in COP22 in Marrakesh. There, the Canadian government stressed the importance of
making clear commitments to ensure nations are accountable, enhancing action on climate adaptation,
promoting collaborative approaches to climate action, fostering investment toward a low-carbon future
for all, promoting transparency and accountability, sharing knowledge and experiences, and advocating
to sustain the momentum on climate action globally. In December 2016, the Pan Canadian Framework
on Clean Growth and Climate Change was released. The plan outlines the pathways to meeting Canada’s
2030 target, while growing the economy and building resilience to adapt to a changing climate.

® Government of Canada, Canada’s Way Forward on Climate Change, 2015.
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In 2015, the Government of Ontario released its detailed five-year Climate Change Action Plan to
support the implementation of the Ministry of the Environment and Climate Change’s (MOECC) Climate
Change Strategy (Nov 2015). The Climate Change Strategy identifies a new interim target of reducing
GHG emissions by 15 per cent below 1990 by 2020, 37 per cent below 1990 levels by 2030 and
committed to the long-term target of reducing emissions by 80 per cent below 1990 levels by 2050 as
illustrated in Figure 1. The Climate Change Action Plan (CCAP) includes specific commitments to meet
the near-term 2020 emission reduction target and establish the framework necessary to meet the 2030
and 2050 targets through actions to address the economy, including transportation, buildings, industry,
energy, waste, agriculture, forestry, and government.* The MOECC notes that collaboration between
municipalities, businesses, industry and residents across the province is key in helping Ontario to reach

its targets.
o 15%*
37%*
80%*
20& 2020 2030 2050
* below 1990 greenhouse gas emission levels

ok based on the 2016 National Inventory Report

Figure 1: Ontario's Greenhouse Gas Reduction Targets

Over the past decade, the Ontario government has completed several initiatives to help shift
dependence on fossil fuels towards more sustainable and lower carbon energy options and to foster
greater energy conservation across public sector organizations (see Figure 2). These include:

e |n 2009, the Ontario Legislature passed Ontario Regulation 397/11 and the Green Energy Act.
The Green Energy Act requires public agencies such as municipalities, universities, schools and
hospitals to report energy use and GHG emissions to the Ministry on an annual basis, as well as
developing five-year Energy Conservation and Demand Management plans.’

e In 2012, the Ontario Building Code was updated with the highest standards for energy efficiency
in Canada by incorporating an EnerGuide energy efficiency rating of 80 for new homes. The OBC
updates included the adoption of the rigorous efficiency requirements of ASHRAE SB10 for non-
residential construction.®

* Government of Ontario, Climate Change Strategy, 2015.

> Government of Ontario, O. Reg. 397/11: Energy Conservation and Demand Management Plans, filed under Green
Energy Act 2009.

® See Ministerial Announcement from January 2017: http://www.mah.gov.on.ca/AssetFactory.aspx?did=15944
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In 2013, the Ministry of Energy released the updated Long-Term Energy Plan (LTEP) emphasizing
that conservation and demand management (CDM) should come before new generation is built
as a key part of the province’s collective effort to lower GHG emissions. At the same time, the
MOE released a new province-wide conservation framework called the Conservation First
Framework. The framework’s intent is to reduce annual electricity consumption by seven
terawatt-hours by the end of 2020 and provide Local Distribution Companies (LDCs) with targets
for conservation and long-term, stable funding for CDM programs.

In 2013, the Ministry of Energy launched the Municipal Energy Plan program, which provides
funding to Ontario municipalities to develop a Community Energy Plan.’

In 2015, the Ministry established the $325 million-dollar Green Investment Fund aimed to fund
projects that address climate change, grow the economy, and create jobs. Green Investment
Fund projects are geared towards helping homeowners and businesses use less energy, support
more electric vehicle charging stations, retrofit social housing, and help support local
environmental organizations and Indigenous communities with tools to address climate change.
In 2016, Ontario passed the Climate Change Mitigation and Low-carbon Economy Act that
enables Ontario to join the biggest carbon market in North America.?

; h - 2 f
s 4 =]

’ Ontario Ministry of Energy, 2015.

® The Climate Change Mitigation and Low-Carbon Economy Act enables Ontario to join the biggest carbon market

in North America. The Act makes Ontario accountable for responsibly and transparently investing every dollar

from the cap and trade program into actions that reduce greenhouse gas pollution, create jobs and help people

and businesses become more climate conscious. Government of Ontario, Climate Change Ontario.
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Figure 2: Progression of Energy Policy in Ontario

At the same time, the Independent Electricity System Operator (IESO) has been carrying out regional
planning activities through the development of Integrated Regional Resource Plans (IRRP) for areas
across the province. The Windsor Essex IRRP is the link between provincial and local planning. It ensures
a reliable supply of electricity to the Windsor-Essex area and considers conservation, generation,
transmission, and distribution resources along with innovation initiatives. EnWin and Union Gas have
also developed conservation and demand management targets and programs that support local
residents, businesses, and industries to reduce their carbon footprint.

Municipalities across Ontario play a critical role in advancing Canada’s commitments to reducing
greenhouse gas emissions while contributing to the green economy.

Communities such as Guelph, Burlington, Newmarket, and London have developed Community Energy
Plans that foster and promote economic advantages for their communities while addressing greenhouse
gas emissions.

The City of Windsor aims to create a more sustainable community for its residents. The City’s Official
Plan (2010) provides overall direction for land use and planning at the city level. It includes key
directions on land use, environment, and urban design that help to promote compact development,
support sustainable transportation with greater opportunities for walking, cycling, and public transit,
and encourage design and construction of energy efficient buildings. The newly adopted 20-Year
Strategic Vision (2015) serves as a cornerstone for Council and City Administration when making
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decisions with respect to programs, services, and infrastructure. It centres on three main goals for the
City of Windsor to achieve over the next 20-years: (1) create more jobs in Windsor; (2) change Windsor’s
reputation; and, (3) improve quality of life in Windsor. Finally, the Environmental Master Plan (2010)
serves as a guide for improving environmental performance across the City. It is closely tied to a number

of other master plans and strategies within the City relating to energy, climate adaptation, and land use
planning.

The City of Windsor joined FCM’s PCP network in December of 2002. The City’s 2006 Environmental
Master Plan provides direction to implement the milestones associated with the PCP program,
specifically under Objective Ab: Reduce air emissions and water pollution discharges from City
operations. The City achieved Milestone 1, the completion of the Inventory of Greenhouse Gas
Emissions Report in October 2008. The CEP will provide an update to Milestone 1, will set an emissions
target (Milestones 2) and develop an action plan to meet that target (Milestone 3).

In 2015, Mayor Drew Dilkens committed Windsor to the Compact of Mayors®, a global network of cities
pledging to reduce greenhouse gas emissions, enhance resilience to climate change, and track progress
in a standardized and transparent manner. Windsor joins many other Canadian cities in this
commitment including Toronto, Montreal, Vancouver, Calgary, Edmonton, and Halifax. The completion
of the CEP, in addition to co-benefiting strategic planning documents including Windsor’s Climate
Change Adaptation Plan, also contributes to and aligns with the requirements of the Compact of
Mayors.

The Community Energy Plan is embedded within the City’s master planning and strategic planning
processes. It provides an opportunity for Windsor to position itself as a leader in smart energy amongst
Ontario municipalities, as well as provides a catalyst for action under the 20-year Strategic Vision by
advancing job creation, creating a new reputation as a centre of excellence and continuing to contribute
to the quality of life of residents.

Did You Know?

The CEP is complemented by a Corporate Climate Action Plan that provides guidance to City staff on

climate mitigation actions for City of Windsor assets. Recommendations outlined in the CEP should

be integrated into these plans as they are updated.

Figure 3 shows how the CEP relates to energy planning activities in Ontario and strategic planning
initiatives at the City.

% See https://www.compactofmayors.org/.
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Figure 3: Relationship of the CEP to Provincial and City of Windsor Planning

How the Plan was Developed

The Community Energy Plan was developed over the course of 18 months and involved the active
participation of community leaders and City staff in its development. The Plan was prepared under the
thoughtful guidance of a multi-stakeholder task force representing all of the major sectors in the
Windsor community. The Task Force was supported by City staff and a team of consultants led by Lura
Consulting and Garforth International llc., with support from ICLEI Canada. The Community Task Force
helped shape all aspects of the CEP’s development. The process began by creating a shared
understanding of current energy use using 2014 as the baseline year, and projecting future energy use
(base case) for 2041 with no changes to address energy in Windsor. This shared understanding of the
current and future state of energy use in Windsor allowed the Task Force to shape the vision, principles,
goals, and targets by asking: “What do we need to do today to achieve the types of outcomes we wish
for 2041?” The Community Task Force contributed to defining the strategies and implementation
considerations to achieve the vision. The planning process is identified in Figure 4.
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Figure 4: Community Energy Planning Process

Throughout the process, the broader community was engaged through a series of pop-up consultations
at local events and venues. Through the community consultation process, the City team was able to
educate approximately 600 residents about the plan, and the importance of establishing a shared vision
for a smart energy future for Windsor. Approximately 70 of those residents provided their insights to the
proposed CEP strategies. The face-to-face engagement was augmented by two online surveys. The first
asked residents about their thoughts on the importance of energy conservation as well as the biggest
challenges and opportunities associated with implementing the CEP. Approximately 70 individuals
participated in the initial survey. The second survey was issued with the release of the draft CEP for
public comment. Almost 300 individuals participated in the second survey, designed to gauge the
support for the vision, principles, and strategies identified in the CEP. The majority of comments
received were supportive of the overall direction of the CEP and served to strengthen the
recommendations and clarify some of the terminology. Information updates were also provided on the
City’s website for those who wished to stay informed about the project.

Utility companies played a key role in supporting data collection to document the baseline conditions.
Both EnWin and Union Gas played an active role in shaping the CEP strategies. Local businesses were
represented on the Community Task Force and also engaged through discussions with the Windsor
Essex Chamber of Commerce and the WindsorEssex Economic Development Corporation (WE EDC).

City staff participated on the Community Task Force as well as the City Staff Task Force to help shape
both the Corporate Climate Action Plan (please see Appendix A) and the CEP. Senior City managers were
introduced to the project and engaged to review the proposed strategies prior to preparation of the
Draft Plan.

City Council was engaged early in the process to ensure their understanding of the project and the

imperative for smart energy planning at the community level. Throughout the CEP’s development,
Council had the opportunity to ask questions about the amount of energy currently being used, the
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trends and projected forecasts for energy consumption in Windsor, and the proposed strategies in the

Plan. Lastly, Council was presented the final CEP for approval in summer 2017.

The Community Energy Plan is organized as follows:

Chapter 2 highlights the Vision of the CEP, its principles, goals, and targets for energy use and
greenhouse gas emissions reductions by all energy users within Windsor’s city boundaries
(referred to as the “community”).

Chapter 3 provides a review of how the community of Windsor uses energy now (using a
baseline of 2014). This includes the types and percentages of fuel use, energy use, and
greenhouse gas emissions by sector and fuel type, as well as the costs of energy by sector and
by fuel type. This chapter also introduces the concept of energy mapping and shows how energy
is used across the various neighbourhoods in Windsor.

Chapter 4 provides an indication of what will happen by the year 2041 if the community does
not address energy use and greenhouse gas emissions.

Chapters 5 through 8 present the strategies for each sector (Chapter 5 — Strategies for Homes,
Chapter 6 — Strategies for Business and Institutions, Chapter 7 — Strategies for Industry, Chapter
8 — Strategies for Transportation). Each chapter presents the sectoral background, proposed
strategies (including an overview of the strategic recommendation), target participation levels,
energy and GHG emissions reduction potential, program design details, funding mechanisms,
potential delivery agents, timing, benefits, and examples from other communities where
applicable. Enabling strategies that facilitate other strategies but do not have quantified energy
or GHG emissions reductions are included as appropriate.

Chapters 9 and 10 present proposed strategies and impacts for district energy and renewable
energy generation.

Chapter 11 provides a summary of the collective benefits of implementing the Community
Energy Plan.

Chapter 12 outlines the implementation strategy for the CEP as a whole and includes
recommendations relating to: governance and administration, funding, community engagement
and behavior change, tracking and monitoring, recognition, and plan renewal.

Finally, a complementary Corporate Climate Action Plan was also developed to specifically
identify actions that the City of Windsor as a corporation can take to reduce the GHG emissions
and energy use from Corporate owned infrastructure and fleets. The Corporate Climate Action
Plan is presented in Appendix A.

10
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Chapter 2 - Vision, Principles, Goals, and Targets

Vision

The Community Energy Plan aims to create economic advantage, mitigate climate change, and
improve energy performance. It strives to position Windsor as an energy centre of excellence that

boasts efficient, innovative, and reliable energy systems that contribute to the quality of life of

residents and businesses.

Guiding Principles

The principles outlined below provide direction for the development of the strategies presented in this
Plan and will guide the CEP through implementation. These principles can be used to “test” and validate
actions as the plan moves forward. All proposed solutions, projects, or initiatives should consider these
principles:

e Ensure and enhance a sustainable energy system

e Maximize efficient use of energy

e Ensure that individual tax impacts are at least cost neutral
e Retain as many energy dollars in the City as possible

e Demonstrate global leadership

e Advocate for urgent action to address climate change

e (Create a competitive and economic advantage for Windsor

Goals

The CEP vision is also supported by a series of goals that bring focus to creating economic advantage,
mitigating climate change and improving energy performance within the community.

By 2041, the CEP aims to address:

e Building Efficiency: Increase energy efficiency of all new and existing buildings in Windsor.

¢ Industrial Efficiency: Foster a shift towards low carbon technologies.

o Transportation Efficiency: Foster a shift towards low carbon transportation that integrates EV
infrastructure, promotes alternative fuel vehicles, low carbon fuel options, as well as public
transit and active transportation as mechanisms to reduce the number of vehicles on the road.

e Energy Generation and Distribution: Create an adaptive, sustainable, affordable, and reliable
local energy supply.

e Land Use: Design, build, and revitalize neighbourhoods as complete communities that offer
multi-modal transportation options.

e Economic Development: Create new market opportunities for innovative energy solutions that
are attractive for local and new businesses, and through high quality, affordable, clean energy
services foster retention and growth of existing businesses and industries.

11
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e Behaviour Change and Awareness: Build awareness about energy investment in Windsor and
create a culture of energy conservation amongst residents, business, institutions, and industry.
e Training and Education: Build knowledge, skills, and technical capacity through partnerships
that deliver innovative energy solutions at the local scale.

Targets

Through the implementation of this Plan, the Windsor community will:

e Reduce per capita primary energy use by 40 per cent from 2014 baseline by 2041; and

e Reduce per capita GHG emissions by 40 per cent from 2014 baseline by 2041.

These ambitious and transformative targets support global efforts to keep global temperature increases
within 1.5C and meet the targets identified in the 2016 Ontario Climate Action Plan.'® The Province is
targeting about a 60 per cent reduction in emissions by 2041 relative to 1990 which is about 50 per cent
relative to 2014. The CEP target of 40 per cent is consistent with Provincial Plan’s overall direction. As is
normal for municipal plans, the CEP does not include some key areas that are included in the Provincial
plan, the most obvious being land use, forestry, aviation, and shipping.**

These targets position the Windsor community as an energy leader by achieving today’s best practices
by 2041. These targets will be achieved through the implementation of the CEP Strategies discussed in
Chapters 5 through 10.

Chapter 3 — Windsor’s Current Profile (2014)

Windsor’s Community Profile

Windsor’s current population is approximately 211,000. From 2006 to 2011, the population decreased
by 2.6 per cent as shown in Figure 5.*2 Along with the population decrease, many residents and
businesses have relocated to the edge of the City and to neighbouring municipalities. This leaves many
opportunities for re-investment in the City’s core through vacant building rehabilitation and brownfield
redevelopment. In addition, new growth areas such as Sandwich South present opportunities to

19 https://www.ontario.ca/page/climate-change-action-plan.

" Under UNFCC guidelines, a municipal plan will generally exclude emissions from sources considered regional or
national in nature including aviation, shipping, isolated industrial or military facilities, etc. A municipal energy plan
will also exclude the non-energy related greenhouse gas impacts of Land Use, Land Use Change and Forestry
(LULUCEF).

2 The percentage of the population aged 65 and over was 15.7 per cent in 2011, compared to the national average
of 14.8 per cent. The percentage of the working age population (15 to 64) was 67.1 per cent and the percentage of
children aged 0 to 14 was 17.2 per cent.
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consider the development of new energy districts and Net Zero Neighbourhood areas (see Chapter 9 for
descriptions). Population in the Windsor Census Metropolitan Area (CMA) is forecast to grow at 0.6 per
cent in 2016 and 0.7 per cent in 2017, a gradual improvement on the estimated 0.5 per cent growth in
2015.7

Job creation is one of the key priorities

B 2006 Census [ 2011 Census identified in the City’s 20-year Strategic Vision.
160,000 Windsor has experienced significant
unemployment over recent years. However,
140,000+ due to a stabilized manufacturing sector,

120 0004 growth in small industries, and progress in the
: finance, insurance and real estate sectors,
100,000 total employment has increased exponentially

80,000 = over the past year.' The current
unemployment rate of Windsor is 5.7 per
RON00% cent, well below both the provincial rate of
40,000 4 6.3 per cent and the federal rate of 6.8 per
cent.”
20,000+
0 — [ - ! — Maintaining this low unemployment rate will
Dto 14  15to 84 85 and over continue to be a priority for Windsor as the
age groups City aims to address the recent decline in

manufacturing jobs across the province.
Figure 5: Windsor's Population (2006-2011) industries are manufacturing and agriculture
o stoiue vrmsur ) s v e weangew e we wwodMOtiVe industry and further diversification will
be necessary to Windsor’s future economic success.

While the automotive sector has seen fluctuating job creation and losses, the automotive manufacturing
sector is still twice as large as the next biggest industry in Windsor — non-commercial services. Despite
the provincial trend, WE EDC notes that “the fact that manufacturing output has expanded for five
straight years is obviously good news for the region’s economy and is a key driver behind the area’s

3 Ontario Chamber of Commerce: 2016 Regional Economic Update (Windsor-Sarnia Economic Region).
“ Ibid.
> Labour force characteristics by province (monthly) (Quebec, Ontario, Manitoba), November 2016.

® sarnia is developing its petrochemicals infrastructure for diversification into bio-based chemicals production and
refinery. This transition to a "Bio-hybrid Chemistry Cluster" will give a boost to supporting manufacturing industry.
Agriculture is also enhanced as it provides feedstock for biochemical and biomaterials development.

7 Ontario Chamber of Commerce: 2016 Regional Economic Update (Windsor-Sarnia Economic Region).
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recovery. Specifically, manufacturing output increased by an average of 4.4 per cent per year from 2010
to 2014.”*

The automotive manufacturing sector remains an important element of the local economy and auto
manufacturers have made commitments to new production that are helping to drive some economic
growth in the City, including Fiat Chrysler Automobiles’ $2 billion re-tooling investment in the Windsor
plant.” Windsor is being recast with efforts to diversify the economy?® through tourism/sports tourism,
transportation logistics, as well as advanced manufacturing. Growth industries include health and life
sciences, and creative and renewable energy technologies.*

The strategies presented throughout the CEP must look to continue to create jobs, diversify the
economy, and embrace innovation so that the local economy can continue to expand and grow.

To be able to define a vision, targets and strategies for the future, the City, Community Task Force and
the consulting team needed to establish a baseline timeframe for the CEP and understand what sectors
are using energy, what types of energy are being used, and where that energy is being used in Windsor.

The City, Community Task Force, and consulting team identified a baseline year of 2014 to begin the
process using the most recent complete set of data available and forecasted energy use to 2041 based
on available population and employment growth projections and the current Official Plan framework.
This timeframe provides Windsor with almost three decades to advance transformative energy solutions
at the community-scale and aligns with a number of other community energy planning processes in
Ontario. Community Task Force members recognized that transformational change takes time, but
urged the City to consider both long-term solutions and those that could be initiated immediately upon
adoption of the CEP by Council.

'8 WindsorEssex Economic Development Corporation, Workforce Demographics, 2016.

'® Ontario Chamber of Commerce: 2016 Regional Economic Update (Windsor-Sarnia Economic Region)
*% piversification efforts are set out in this2011 WindsorEssex Economic Development Corporation economic
roadmap (http://www.choosewindsoressex.com/roadmap). It includes agri-business, however this pertains to the

county municipalities. The City used the roadmap as a basis for creating an job retention and economic
diversification incentive program that does not include agri-business:
http://www.citywindsor.ca/residents/planning/Plans-and-Community-Information/Know-Your-

Community/Community-Improvement/Pages/Economic-Revitalization-Community-Improvement-Plan.aspx.

*! Canada Mortgage and Housing Corporation.
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Data were collected to determine the types of energy being used and by whom. The baseline energy use
reflects actual energy used in Windsor, based on metered data where possible. Data were provided by
EnWin and Union Gas for electricity, natural gas, and compressed natural gas respectively.
Transportation energy use was determined using fuel sales data collected from Kent Marketing Fuel and
a traffic model prepared by the City to capture vehicle kilometres travelled (VKT). Data were also
collected regarding the types, size, age, and location of homes and buildings in Windsor.

Emissions coefficients for each fuel type were based on data from Environment Canada’s annual
National Inventory Report to determine the amount of GHGs being released into the atmosphere from
activities in Windsor.?? The National Inventory Report provides emissions coefficients for each fuel type,
as well as specific coefficients for electricity by province based on the local generation mix.

The development of energy maps provides a better understanding of where energy is currently being
used, assess energy use across the City in the future, and be modified to address changes to provincial
policy or efficiency changes. The maps created help identify specific planning districts or
neighbourhoods that are candidates for various strategies identified in Chapters 5 to 10.

To create the energy maps, the consulting team built a model of energy use that links metered
consumption data from the baseline to the geographical location of specific buildings. The consulting
team gathered Geographical Information System (GIS) coordinates of the over 76,000 parcel fabric files
and property assessment roll files from the City. The assessment data were linked to the property data
based on the roll numbers. The project team then created 20 Energy Planning Districts (EPD) that are
aligned with the current 20 planning districts (Map 1). The EPDs range in size from slightly more than
200 hectares to approximately 2,532 hectares. Note that transportation is excluded from all maps.

22 Environment and Climate Change Canada, Canada’s Greenhouse Gas Emissions, 2016.
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Map 1: Energy Planning Districts in Windsor (2014)

Once building information was matched to geography, energy data from the baseline were matched to
the building inventories based on archetype of building energy performance developed using HOT2000
and the National Screening Tool for New Building Design energy modelling software. The result was a
set of archetypes of buildings with modelled energy intensity values (GJ/m?) for electricity, natural gas,
and various end uses including heating, cooling, domestic hot water, and appliances/lighting.

The characteristics of each Energy Planning District including the gross floor area (residential and non-
residential) and the main building types in each EPD are provided in Table 1.

July 17*, 2017
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Table 1: Energy Planning Districts

Total Gross Non-
Floor Area Residential Residential

EPD Name (m?) GFA (m?) GFA (m?) Main Building Types

Ojibway 289,929 730 289,199 Industry, Warehousing

Sandwich 1,061,234 457,922 603,312 Industry, Offices, Housing

Malden 124,689 95,231 29,459 Offices, Housing

University 1,204,560 583,545 621,015 Offices, Education, Retail,
Housing

South Cameron 481,867 351,996 129,871 Retail, Housing

South Windsor 1,072,053 824,337 247,716 Education, Housing

Roseland 1,185,758 822,968 362,790 Housing

City Centre 960,654 396,409 564,245 Offices, Retail, Municipal,
Housing

South Central 832,835 445,838 386,996 Offices, Medical, Industry,
Housing

Remington Park 756,354 208,048 548,306 Offices, Retail, Industry

Devonshire 604,985 290,492 314,493 Industry, Retail, Offices

Walkerville 1,348,481 825,675 522,806 Offices, Retail, Education,
Housing

South 590,963 299,245 291,718 Retail, Offices, Industry,

Walkerville Housing

East Windsor 1,405,042 860,848 544,193 Education, Offices, Retail,
Housing

Fontainebleau 952,940 492,704 460,236 Offices, Industry, Housing

Walker Farm 305,542 5,079 300,463 Industry, Offices

Sandwich South 100,061 41,604 58,457 Industry, Airport

Riverside 1,415,553 1,051,763 363,791 Education, Housing

East Riverside 546,271 497,680 48,591 Housing

Forest Glade 1,240,367 669,486 570,882 Housing, Industry

TOTAL 21,334,094 9,221,601 12,112,494 Residential 43 per cent , Non-
residential 57 per cent
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As Table 1 shows, the five most significant residential areas are Riverside, East Windsor, Walkerville,
South Windsor, and Roseland, which together contain nearly 50 per cent of the housing stock in
Windsor. Industry in Windsor is primarily located around the airport, in Walker Farm, Forest Glade, and
Sandwich South. There are also concentrations of industry in Ojibway and Malden and along Walker
Road and the Rail Corridor. Commercial businesses are located throughout the City, but most densely
located in the City Centre as well as along a number of transit corridors, including Tecumseh,
Wyandotte, Division, and Provincial roads.

The Cost of Energy in Windsor

In 2014, Windsor spent over $842 million dollars on energy. > This cost is associated with 38 million GJ
of energy used directly by the community and includes all electricity, natural gas, gasoline, and diesel
used within the City boundaries by businesses, industry, homes, City buildings, and fleets, as well as all
gasoline and diesel used for cars and trucks in the City.

Of the total energy costs, 46 per cent of the dollars spent in Windsor was used for transportation
purposes — gasoline and diesel for cars, trucks, and commercial vehicles as shown in Figure 6. Residential
buildings (homes, apartments and condos) and commercial and institutional buildings (businesses,
schools, university, and health care) together account for 39 per cent of the total money spent on
energy. Industrial spending accounted for 14 per cent of the total, while municipal buildings and fleets
costs only account for 1 per cent. This means that even if industries and the municipality were to
significantly reduce the amount of energy they use, the amount of money spent on energy in Windsor
would not significantly decrease. To reduce costs, action is needed to reduce energy use associated with
buildings and transportation.

Did You Know?

$842 million dollars was spent on electricity, natural gas, and transportation fuels in 2014 across the

Windsor community.

Of the total energy costs, 39 percent and 46 percent of the dollars spent in Windsor were used for
buildings and transportation purposes respectively. Industry accounts for 14 per cent of the total,
while municipal buildings and fleets costs only account for 1 per cent. To reduce costs, action is
needed to reduce energy use with buildings and transportation.

23 . . . .
Based on consultants’ estimate using representative Ontario average costs.
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Energy costs for local businesses and homeowners are a key issue in Windsor and across Ontario. The
Windsor-Essex Regional Chamber of Commerce has noted that the costs of hydro are driving down
profits for local businesses, which has negative impacts for the local economy, leads to job losses and
businesses opting to leave the province.** Energy costs are expected to grow if no action is taken to
address energy use at the community level.

How much of the money spent on energy stays in
Windsor? When thinking about the costs of energy
to a community, there is a need to consider where Approximately 80 per cent of the money spent

Did You Know?

the energy is coming from, how it is generated, and on energy in Windsor leaves the local
the costs of the processes to deliver that energy to economy.

the light switch or the gas tank. In Windsor, it is
estimated that approximately 80 per cent of the money spent on energy leaves the local economy.
Therefore, the solutions proposed to address energy costs in Windsor must adhere to the guiding
principles to keep as many energy dollars in Windsor as possible and to create an economic advantage
through attractive energy solutions that help to retain existing businesses and attract new ones to the

community.

Transporta-
tion Diesel CNG $0.06M
$383.5M $34.7M 0% Natural gas

Municipal
$13.7M

1% 46% 4.1% $154M
18%
Industrial
$119.6M Gasoline
14% $348.7M
42%
Commercial/
Institutional Residential
$166.4M $159.3M
20% 19% Electricity
$305M
36%
Figure 6: Energy Cost by Source and by Sector (2014)
** Hydro costs slashing profits of Windsor region businesses, CBC News, Nov. 2016.
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The Amount of Energy Used in Windsor
How Much Energy is Windsor Using in Total?

The Windsor community used 38 million GJ or 182 GJ per
person in 2014. The highest energy use amongst
residential buildings and industry occurs in City Centre,
East Windsor, and Forest Glade as shown in Map 2. These
neighbourhoods use more energy due to a mix of factors
including medium to high density build out of older less
efficient single detached homes, heavy commercial
around the Devonshire Mall, and industry to the west of

the East Windsor Planning District.

WINDSOR COMMUNITY
ENERGY PLAN
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Map 2: Total Energy Consumption (GJ) (2014)

Did You Know?

The Windsor community used 38 million GJ or 182 GJ per person of energy in 2014.

20
July 17*, 2017



Windsor's
COMMUNIT%
ENERGY PLAN

a powerful plan for the future

Moderate to high total energy use occurs in the

neighbourhoods of Riverside, Walkerville and the Did You Know?

University, followed by moderate total energy use The City of Mannheim — a Twin City to Windsor
in Sandwich, Remington, and Devonshire. Ojibway, currently uses 82 GJ/ person/year of energy and
South Windsor, Roseland, South Walkerville, and aims to reduce a further 20 per cent by 2020.
Fontainebleau have moderate to low total energy Mannheim’s experience suggests that not only

use, while Malden, South Cameron, Sandwich is it possible to reduce energy use within the
South, and East Riverside have the lowest total community, it is possible to do so and retain

energy use. economic advantage.

Best in class communities around the globe have

found ways to reduce per person energy use and
foster economic development and advantage. For example, the City of Mannheim —a Twin City to
Windsor with many of the same characteristics (i.e. a university city with a strong industrial base and a
population of 300,000 located on the Rhine and Neckar Rivers) — currently uses approximately 82 GJ/
person/year of energy and aims to reduce that by another 20 per cent by 2020. On a household scale,
Windsor households use approximately 142 GJ of energy, whereas the average for Danish households is
68 GJ/household. This suggests that not only is it possible to reduce energy use within the community, it
is possible to do so and retain economic advantage. The City of Windsor is fortunate and well positioned
to reach out to the City of Mannheim as a Twin City to access those who helped foster their transition
towards a smart energy system.

How Much Energy is Used by Each Sector?

When looking at the total amount of energy use from a sectoral perspective, energy use is fairly evenly
distributed across the residential, commercial and industrial sectors, with 24 per cent, 25 per cent, and
24 per cent of total site energy use respectively as shown in Figure 7. This means about half of the
energy used in Windsor (49 per cent) is used by buildings, including houses, apartments, condos,
businesses, offices, shops, schools, the university, and health care buildings. This is similar to the picture
of Ontario energy demand as a whole, where buildings and the transportation sector accounted for 73
per cent of the total energy demand in Ontario in 2014 with buildings — both residential and non-
residential — accounting for approximately 37 per cent.”® Relative to many communities, the percentage
of energy use by the industrial sector (24 per cent) is fairly high in Windsor given that there are a
number of large industries within the City, including Ford and Fiat Chrysler as well as others.
Transportation accounts for 26 per cent of the total energy use which includes gasoline and diesel used
by cars, trucks, and commercial vehicles that is purchased within the City boundaries (including bridge
and tunnel transportation).

% Conservation: Let’s Get Serious. Annual Energy Conservation Progress Report 2015/2016. Environmental
Commissioner of Ontario, published in November 2016. p.12.
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Transportation Residential
9,784,400 GJ 9,201,500 GJ
26% 24%

Did You Know?

Municipal Buildings use about half of the
542,700 GJ total energy in Windsor (49 per
1%

cent).

Commercial/
Institutional

Industrial
9,253,200 G)J 9,683,100 GJ
24% 25%

Figure 7: Energy Use by Sector (GJ) (2014)
A Lost Opportunity — Energy Conversion

Another significant factor when thinking about energy end-use at the community level is to understand
how much energy it takes to bring primary energy (energy that is taken directly from natural sources
such as fossil fuels, oil, natural gas, wind, and solar) to the light switch or fuel tank and how much
energy is lost as it shifts from one form to another. For example, when electricity is generated from
thermal fuels such as gas, coal or uranium, nearly two thirds of the fuel’s energy value is lost as heat at
the power plant. There are further losses in the transmission lines that bring the power to Windsor.
There are similar but smaller conversion losses to bring fuels and natural gas to Windsor’s filling stations
and buildings.

In Windsor, the total energy used in the community is 38 million GJ or 182 GJ
Did You Know? per person in 2014. However, an additional 29 per cent of energy is needed to
bring that total energy to the community which is lost through the conversion
process. That means the Windsor community has paid for 54 million GJ or 255
GlJ per person to be able to use only about 70 per cent of that amount. For
homes and buildings, conversion loss accounts for approximately 17 per cent
of the total amount of energy (including losses for municipal buildings) as
shown in Figure 8. For industry, conversion losses are 9 per cent and in the
transportation sector, conversion losses are 2 per cent. The strategies put
forward to create economic advantage and increase energy efficiency must
also consider how to reduce the amount of energy that is wasted through

The Windsor
community uses
only about 70 per
cent of the total

amount of energy it

needs due to
conversion losses.

conversion.
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38 units
enter transmission

Transrn'éﬁ

line losses:

Energy content
of coal: 100 units

Example of energy lost during conversion
and transmission. Imagine that the coal

needed to illuminate an incandescent 34 units
lightbulb contains 100 units of energy when of heat
it enters the power plant. Only two units of ‘
that energy eventually light the bulb. The J
remaining 98 units are lost along the way, ) En Lll'sehdlbwlb

. - ‘— power the lightbulb:
primarily as heat. 36 units

2 units of energy
in the light

Source: National Academy of Sciences, https://www.nap.edu/read/12204/img/page8-imgl.png

Transportation
Conversion Losses

Transportation 979'0000 ¢ Residential End-
2% Use
s 9,201,500 G
17%
Municipal Residential
Conversion Losses Conversion Losses
543,000 Gl 4,017,000 GJ

1% 7%
Municipal
542,700 GJ Commercial/
1% .
Institutional End-
Industrial Use
Conversion Losses 9,683,100 GJ
5,287,000 GJ 18%
9% Commercial/
Institutional

Industrial End-Use Conversion Losses
9,253,200 Gl 5,402,000 GJ
17% 10%

Figure 8: Energy Use by Sector with Conversion Losses (2014)
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What Types of Energy are being Used?

Figure 9 below shows the total amount of energy used by energy type. Natural gas and electricity
together account for 80 per cent of the energy used in Windsor, while 20 per cent of the total energy
used is by transportation fuels.

Gasoline
9,677,000 GJ
Electricity 18%
23,919,000 GJ Diesel
0,
43% 1,085,000 GJ

2%

CNG
Natural gas and 2,000 G)

Did You Know?

electricity together 0%

account for 80 per cent

of the energy used in

Windsor, while 20 per

cent of the total energy

Wil 5 537 Natural gas

transportation fuels. 20,011,000 GJ
37%

Figure 9: Fuel Use by Utility (2014)

Electricity accounts for 43 per cent of the total energy used and is used for air conditioning, lighting,
appliances, and equipment in homes and businesses. Natural gas accounts for 37 per cent of the total
energy used in Windsor. It is used for cooking and space heating in homes, offices, and retail spaces, as
well as for heating, and industrial processes in the industrial sector.”®

Map 3 shows the total amount of electricity used by the residential, commercial, institutional and
industrial sectors in 2014. City Centre has the highest electricity use mainly due to high concentration of
offices. East Windsor, Fontainebleau, and Forest Glade, dominated by industrial use, also have moderate
to high electricity usage.

*® Note the use of CHP is covered in the heating category and the use of gas for the in-boundary baseload/ peaker
plants is excluded. The emissions from these plants are aggregated in the overall electricity emissions index of the
province.
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Map 3: Total Electricity (GJ) (2014)

Map 4 shows the total amount of natural gas used by the residential, commercial, institutional, and
industrial sectors in 2014. University, City Centre, Walkerville, East Windsor, and Forest Glade had the
highest natural gas use. The university itself is a major consumer of natural gas which includes use for its
on-site combined heat and power (CHP) and heating distribution. City Centre is dominated by office
heating, while Walkerville is characterized by mostly residential heating. East Windsor and Forest Glade
are predominantly industrial uses. Moderate to high natural gas use was also seen in Remington Park,
predominantly from Industry.
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Map 4: Total Natural Gas Use (GJ) (2014)

The Amount of Greenhouse Gas Emissions Emitted in Windsor

In 2014, the Windsor community contributed 1.9 million Tonnes
Did You Know? of GHG emissions into the atmosphere. This is approximately 8.8
Tonnes of CO,e per person which is higher than the Ontario
average of 6.2 Tonnes of CO,e per person, and in line with the
Canadian average of 9.7 Tonnes of CO,e per person. Some of
this difference can be attributed to the high volume of bridge
traffic transiting through Windsor.

The Windsor community
contributed 1.9 million Tonnes of
GHG emission — higher than the
Ontario average.

Transportation emissions account

for 36 per cent of the total Figure 10 indicates that emissions from the industrial,
SHNSSIONS: residential, and commercial and institutional sectors account for
20 per cent, 22 per cent, and 22 per cent of the total respectively.
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Transportation sector emissions are by far the highest at 36 per cent of the total. Windsor’s
transportation emissions are equal to those within the province which are 36 per cent.”’ It is important
to note that the emissions caused by any particular sector result from the combination of the amount of
energy used and the carbon content of the specific energy type.

Like overall energy use, there is room to reduce emissions in
Windsor while advancing the CEP principles of demonstrating Did You Know?
global leadership and committing to urgent action to address
climate change, while adding clear competitive advantage.
Cities such as Copenhagen have reduced GHG emissions to 3.5

Cities such as Copenhagen have

reduced GHG emissions to 3.5

28 . T Tonnes of CO,e per person.
Tonnes of CO,e per person.”” The strategies identified in this

plan aim to reduce per person GHG emissions by 40 per cent
from 2014 baseline by 2041. This would bring the per person GHG emission to 6 Tonnes of CO,e.

Diesel
71,500 CNG Transportation Residential
100 Tonnes 663,900 407,400
0% Tonnes Tonnes
36%.. 22%
Gasoline |
592,300 Natural gas
Tonnes 1,076,400 Commercial/
32% Tonnes Institutional
58% 392,400
~___Tonnes
21%
Municipal
14,600 Tonnes
1%
Tonnes Tonnes
6% 20%

Figure 10: Greenhouse Gas Emissions by Source and Sector (Tonnes CO,e) (2014)

Map 5 below shows that the highest GHG emissions from home buildings and industry occur in City
Centre, East Windsor, and Forest Glade. The GHG emissions follow the electricity and natural gas use in
each of the planning districts, with natural gas use being the major driver.

*7 Conservation: Let’s Get Serious. Annual Energy Conservation Progress Report 2015/2016. Environmental
Commissioner of Ontario, published in November 2016. p.13.

% The energy efficiency strategy of Copenhagen was triggered by the 1973 oil crisis which exposed the dependency
on oil not only for transportation but also for much of its electricity. From this initial pressure to avoid dependence
on single foreign sources grew a sustained holistic approach to efficiency, supply flexibility and environmental
performance.
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Map 5: Total Greenhouse Gas Emissions (Tonnes CO2e) (2014)

How Windsor Compares to Other Communities

Windsor’s energy and emissions performance overall is compared to the Canadian and Ontario averages
and comparable community best practices globally in Table 2.

The City of Copenhagen was chosen as one benchmark. It has a similar climate, is recognized as one of
the most attractive and livable cities, and is highly competitive in an economy similar to Canada’s.
Copenhagen also has a well-documented energy and climate policy history from the early 1970’s. The
overall energy performance of Germany has also been used as benchmark, especially for buildings, again
as a well-documented area relative to energy performance. The CEP also looked to the City of
Mannheim, a Twin City to Windsor, for institutional, policy and energy performance benchmarks.
Mannheim has a similar population as Windsor, a significant industrial community and is recognized as
an innovator in implementing municipal and regional energy plans over many years.
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Table 2 indicates that Windsor’s energy use per household:
e s 35 per cent higher than the Ontario average and more than twice the Danish average;
e Uses 20 per cent more energy per square metre of home than the Ontario average and more
than 3 times German A-rated homes; and
e Uses about the same amount of energy on a per square metre basis as the Canadian average for
non-residential buildings which is still more than twice German average.

In addition, Windsor has about the same
level of GHG emissions per person as the
Canadian average, which is still higher than
the Ontario average and nearly three times
higher than equivalent GHG emissions per
person in Copenhagen.

Overall this suggests there is significant
opportunity to reduce the energy use of
households in Windsor through aggressive

retrofit programs and mechanisms to improve energy efficiency for new construction that will help
move towards global best practices by 2041.

Table 2: Windsor’s Energy and Emissions Benchmarking

Windsor Canada Ontario Comparable Best
Baseline Average Average Practice”
Utility/household (GJ) 142 106 107 68°
Utility/m? (Res) (GJ) 1.00 0.79 0.29°
Utility/m” (non-res) (GJ) 1.61 1.65 0.72°¢
GHG / person (Tonnes CO,.) 8.8 9.7 6.2 3.5¢

» Superscripts: (a) Use per home is 35 per cent above Ontario average and more than twice Danish average; (b)
Use per square meter of home 20 per cent higher than Ontario average which is more than 3 times the typical
German A-rated home which represents about 30 per cent of the current new construction market; (c) Use per
square meter of non-residential is around the Canadian average but more than twice German average; and (d)
GHG/capita is comparable to Canada average but nearly 3 times the average per capita emissions for the City of
Copenhagen.
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Chapter 4 — A Projection of Windsor’s Energy Use in 2041

The base case or business as usual scenario is used to understand what energy use would be like in

Windsor, in the absence of a CEP and with only actions already planned within the City and through

provincial activities. The base case provided a discussion point for the Community Task Force to assess

Windsor’s ability to achieve the provincial energy and GHG emissions reduction targets and Windsor’s

own 40 per cent energy and 40 per cent GHG emission reduction targets. Base case scenario planning is

an important tool to allow Windsor to better understand the costs and risks associated with a “wait and

see” approach to 2041 or the absence of any significant energy-related action.

The consulting team, with guidance from the City and the Community Task Force, used the following

assumptions to develop the base case for 2041:

Demolition rate for existing homes and buildings will follow historical trends;

Existing homes and businesses will have the same average efficiency;

New homes will be added to align with population growth projections (0.98 per cent) to all EPDs
respecting density targets;

New homes and commercial buildings will comply with the current day Ontario Building Code
energy standards;

New commercial and industrial will be added to align with employment growth rates (1.06 per
cent);

Light vehicle kilometres travelled (VKT) will align with population growth and heavy VKT will
align with employment growth;

Vehicle efficiency will remain at 2014 levels;

Neighbourhoods will tend to remain predominately zoned for single-functions;

Energy pricing will look at both lower range (based on LTEP) and higher range (based on utility
risk planning estimate) to estimate risk and opportunity for Windsor;

Energy supply mix will stay the same; and

The Ontario Cap-and-Trade program will come into effect in 2017.

30

July 17%, 2017



Windsor's
COMMUNIT%
ENERGY PLAN

a powerful plan for the future

Projected Energy Costs by Source to 2041

The economy is one of the key drivers for changing how energy is used in Windsor. As noted, energy
costs are unpredictable and have been rising in Ontario, leading businesses and residents to question
what options they have to retain their economic advantage and quality of life. Figure 11 and Figure 12
below illustrate the cumulative impacts of the energy cost risks to Windsor by 2041 (without inflation).

Base Case : Energy Cost by Utility - CEP Windsor - 2014 to 2041
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Figure 11: Projected Lower Range of Energy Cost Risk (2014 to 2041)

Did You Know?

It is anticipated that energy costs will increase by 120 per cent at the lower risk range and by 280 per
cent at the higher risk range. This would increase annual energy costs from $842 million per year to

$1.8 billion and $3.1 billion per year in 2041 respectively. This poses significant cost risk for all

sectors in Windsor.
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Base Case : Energy Cost by Utility - CEP Windsor - 2014 to 2041
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Figure 12: Projected Higher Range of Energy Cost Risk (2014 to 2041)
Projected Energy Use by Sector and by Source to 2041

Projected Energy Use by Sector

The projected end-use energy by sector is presented in Figure 13. There is a gradual steady increase in

all sectors except for municipal which remains at 2 per cent of the total energy profile of the

community. This suggests without any action taken at the local level that by 2041, total energy use in

Windsor in Petajoules (PJ),* will increase from 38.5 to 46.9 PJ (22 per cent). This represents a significant
increase in annual transportation source use from 9.8 to 12.8 PJ (27 per cent), industry source use from
9.3 to 11.4 PJ (23 per cent), commercial and institutional source use from 10.2 to 11.9 PJ (17 per cent),

and residential source use from 9.2 to 10.9 PJ (18 per cent).

*° One Petajoule (PJ) is one million Gigajoules (GJ).
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Base Case : City Energy Use by Sector - CEP Windsor - 2014 to 2041
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Figure 13: Projected Energy Use by Sector (2014 to 2041)
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Projected Energy Use by Utility

The projected energy use by utility and fuel type is presented in Figure 14. There is a gradual steady

increase in all fuel types as a result of relatively small projected population and employment growth

rates. This suggests that, without any action taken at the local level, energy use in Windsor will increase

overall from 38.5 to 46.9 PJ/year (22 per cent). This represents a significant increase in annual electricity

use from 9.6 to 11.4 PJ (19 per cent), natural gas from 19.1 to 22.8 PJ (19 per cent), gasoline from 8.8 to
11.4 PJ (30 per cent), and diesel from 1.0 to 1.3 PJ (30 per cent).

Base Case : City Energy Use by Utility - CEP Windsor -2014 to 2041
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Figure 14: Projected Energy Use by Utility and Fuel (2014 to 2041)
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Projected Greenhouse Gas Emissions to 2041

Figure 15 and Figure 16 show total GHG emissions by sector will grow if no action is taken at the local
level. Total GHG emissions would increase from 1.85 to 2.2 million Tonnes by 2041 (19 per cent) if no
action is taken. The residential sector (22 per cent of total emissions) and non-residential sector (43 per
cent) would be expected to remain as the higher emitting sectors. However, the transportation sector
would increase its relative proportion given the carbon intensive nature of transportation fuels.

Base Case : GHG Emissions by Sector - CEP Windsor - 2014 to 2041
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Figure 15: Projected Greenhouse Gas Emissions by Sector (2014 to 2041)

Did You Know?

Total GHG emissions in Windsor would increase from 1.85 to 2.2 million Tonnes by 2041 (19 per

cent) if no action is taken.
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Base Case : GHG Emissions by Utility - CEP Windsor - 2014 to 2041
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Figure 16: Projected Greenhouse Gas Emissions by Utility and Fuel (2014 to 2041)

Did You Know?

The impacts for Windsor are significant as illustrated with the completion of this community-wide
review and future projections. A commitment to action towards addressing energy and emissions
now and in the future is imperative. Whether driven by economics, innovation, GHG emission
reduction, environmental stewardship, risk mitigation, quality of life, or preparing for future

legislation, the basis for proactively addressing energy use in Windsor is strong and the time for

action is now.
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Chapter 5 - Residential Sector

Background Characteristics of Homes in Windsor

Windsor has a deep and rich history, as embodied in the
neighbourhoods that comprise the City. In 1935, Windsor,
Sandwich, East Windsor, and Walkerville united to form
the City of Windsor. According to the City, “This
amalgamation was intended to address the crushing debt
and social demands brought by the Great Depression.” **
In the 1960s, the City of Windsor further expanded its
boundaries and tax base by successfully annexing
Riverside, Ojibway, and parts of Sandwich Townships.

What is the Residential Building Profile?

Windsor has historically and continues to be characterized by single detached housing as shown in
Figure 17. Single detached homes make up a large percentage (65 per cent) of residential buildings in
Windsor. Semi-detached homes and row/townhouses make up a combined 11 per cent, while multi-unit
residential buildings (MURBs) make up 24 per cent.

MURBs, 3,886,
24%

Row/Townhous

()
e, 637,4% Single Detached,

10,367, 65%

Semi-Detached,
1,111, 7%

Figure 17: Windsor's Residential Profile (2014)

3 City of Windsor, History of Windsor, retrieved Dec. 2016.
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According to Statistics Canada, single detached homes have the highest average household energy use
in Ontario at 136 GJ per household. This compares to 94 GJ per household for multi-units (including
doubles, duplexes, and row/terrace homes) and 33 GJ per household for apartments. At 0.80 GJ/m?,
single-detached dwellings in Ontario also have higher energy intensity (GJ per m” of heated area)
compared to other building types — 0.68 GJ/m? for multi-unit buildings and 0.39 GJ/m? for apartments.*

How Old are Windsor Homes?

The average year a home was built in Windsor is 1955, which is reflective of the age of the City as a
whole. There are a significant number of homes (9 per cent) that are from the pre-1900 to 1930s. During
the 1930s, fewer houses were constructed and instead, an increase in the renewal of buildings occurred
in the 1940s through to the 1970s. Construction slowed in the 1970s and 80s, and has steadily increased
through the 1990s to 2010 (representing 10 per cent of all homes in Windsor) as shown in Figure 18.

Did You Know?

The average age a home was built in Windsor is 1955 and there are a significant number of homes

that are from the pre-1900 to 1930s. Older homes have a higher energy intensity than newer homes.

Age of Housing by Decade
12000

10000
8000
6000
4000

2000

Figure 18: Windsor's Residential Building Age

32 Statistics Canada, 2015.
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There are numerous factors that contribute to household energy use, including the cost of fuel, the local
climate, and the home’s characteristics, including age, type, and size as well as how it is constructed.
According to Statistics Canada, newer homes in Ontario use less energy due primarily to increased
energy standards in building construction practices, as shown in Table 3. Homes constructed in the
1990s and more recently tend to be larger in size, accounting for higher average energy per household,
although they are more efficient.

Table 3: Average Energy Use per Household in Ontario*

Average
Year GJ/household
Before 1946 128
Between 1946 and 1960 100
Between 1961 and 1977 108
Between 1978 and 1995 105
1996 or later 119
All households 107

Homes built in 1977 or earlier use on average more energy per household and have an average energy
intensity of 0.82 to 0.89 GJ/m? whereas houses built in 1996 or later have an intensity of 0.67 GJ/m?>*
Newer homes use less energy per m> of heated area than older dwellings. Modern construction
practices and changes to building codes — such as the use of improved insulation and more efficient
heating and cooling systems — have contributed to newer homes being more energy efficient.* The
Ontario Building Code is continually updated to increase
energy efficiency standards; the current 2012 OBC is
considered one of the most energy efficient building
codes in North America. The Windsor Census
Metropolitan Area (CMA) housing statistics for 2016 show
675 single detached homes and 360 MURBs for a total of
1,035 new housing units.*® New residential housing
construction (since 2010) accounts for 0.5 per cent of all
residential buildings, making a strong case to focus on the
delivery of comprehensive retrofit programs for existing

buildings over new construction incentives.

% statistics Canada, 2011.

3% Statistics Canada, 2015.

% Statistics Canada, 2015.

*® Windsor-Essex Economic Development, Monthly Economic Monitor, November 2015. p.3. Note: Windsor CMA
includes the City of Windsor and the Towns of Amherstburg, Lakeshore, LaSalle and Tecumseh.
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How Much and Where is Energy Used in the Residential Sector?

The residential sector accounts for 9.2 PJ or 24 per cent of the total energy used in Windsor and is
responsible for 407,000 Tonnes CO,e emissions or 22 per cent of the total GHG emissions in the City.

Energy is used in homes for a variety of purposes, but the single biggest energy use in Ontario homes is
space heating, followed by water heating as shown in Figure 19. Space heating and hot water heating in
Windsor homes is predominantly supplied by natural gas (90 per cent); however there is one
neighbourhood with baseboard electric heating (10 per cent). Electricity for cooling is a relatively small
part of the energy use of homes in Ontario. This is partly caused by the fact that the end-cooling energy
is typically 4 to 5 times more than the electricity used, and that many older homes do not have air-
conditioning. Research conducted by the Fraser Institute indicates that Ontarians spend on average
approximately 2.6 per cent of their total household income on in-home energy costs, and when the
costs of gasoline are added the average is approximately 5.9 per cent of total household income.>’

Identifying solutions that reduce the amount of energy used for heating purposes will provide the
biggest benefit for homeowners while contributing to achieving the overall community vision and goals
of the CEP.

Water Heating,
21%

Appliances, 9%

Lighting, 3%
Space Heating,
65% Space Cooling,

2%

Figure 19: Energy Use in Homes in Residential Sector in Ontario (2013)%

* Kenneth P. Green, Taylor Jackson, lan Herzog and Milagros Palacios. Fraser Institute. (2016) Energy Costs and
Canadian Households: How Much Are We Spending? Table 2: Energy spending as a percent of total household

spending. p.8.

38 Statistics Canada, 2015. Extracted from Residential Sector, Ontario® Table 2: Secondary Energy Use and GHG

Emissions by End-Use.
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Map 6 illustrates the total energy use across the City for homes, apartments, and condos. The
neighbourhoods of South Windsor and Roseland show the highest total energy use, followed by
Walkerville, East Windsor, and Riverside. As noted previously, these five neighbourhoods together
contain nearly 50 per cent of the housing stock in Windsor. Total energy use provides one of the key
pieces of information to begin to plan for residential retrofit strategies.

WINDSOR COMMUNITY
ENERGY PLAN
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Map 6: Total Residential Energy Use (GJ) (2014)

The second key piece of information is the energy intensity of these neighbourhoods. Map 7 shows that
energy intensity (the amount of energy used per gross floor area) is fairly high across the City. This is
primarily due to the overall age of the housing stock in Windsor, suggesting that residential retrofits can
occur City-wide, without the need to target specific neighbourhoods. Walker Farm has particularly low
residential energy intensity as it is predominantly industrial with few houses within the neighbourhood.
City Centre and Forest Glade’s energy intensity values are lower than other neighbourhoods as well. City
Centre’s lower than average energy intensity can be attributed to the fact that there are more MURBs in
the neighbourhood, while Forest Glade’s overall residential intensity values are influenced by the
amount of industrial activity that is occurring in the neighbourhood.
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Map 7: Residential Energy Intensity (GJ/m2) (2014)

Recommended Strategies for Homes

The following four strategies are recommended for homes in Windsor:

1.

Each strategy is described in more detail below.

Create a Deep Retrofit Program for Existing Homes;

Continue to Ensure Compliance with the Ontario Building Code for New Residential

Development;

Integrate Energy Performance Labelling for Homes and Buildings; and

Create a Net Zero Neighbourhood as an Opportunity for Transformative Change at the

Neighbourhood Scale.

July 17*, 2017
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Strategy 1: Create a Deep Energy Retrofit Program for Existing Homes
The recommended approach for Strategy 1 includes:

Description: The residential retrofit program is a voluntary
program for those homeowners who are looking to
increase the value of their property (or rental value),
improve their home comfort, and decrease their energy
costs. The retrofit program is designed to offer a
standardized set of home retrofit packages to address the
most common high energy uses in the home (i.e. space
heating, insulation, appliances, water heating, windows,
etc.). Other options beyond the core package could
include: reroofing, solar PV/thermal, ground source heat
Did You Know? pumps, etc. Standardizing the retrofit package means

A deep energy efficiency retrofit is a there is no need to conduct energy audits, but rather

complete whole-building package that participants are eligible if they meet set criteria relating to

includes elements such as high efficiency retrofits already completed on their home. The packages
windows, supplementary insulation, are complete and address all aspects of energy use in the
lighting upgrades, weather-stripping, home, unlike the small-scale upgrades offered by

traditional rebate programs. The energy cost reduction in

programmable controls, energy efficient
appliances, etc. the first year would typically be at least as high as the

annual payment to fund the retrofit.

e Target Participation Level: The program would aim to have 80 per cent of all homes (single
detached, semi-detached and MURB) participate by 2041. The program would be designed to
allow for a gradual ramp up for delivery, starting with about 325 homes per year with a goal to
increase to 2,500 retrofits per year for a total of 51,750 retrofits per year completed by 2041.
The detailed program design would require flexibility to begin the program with fewer
participating homes to ramp up to full scale.

e Energy and GHG Emission Reduction Potential: The deep energy retrofit program aims to
improve energy efficiency by 30-50 per cent depending on the age and size of the home. This
would result in 3.2 PJ or 29 per cent energy reduction and 145,000 Tonnes or 30 per cent GHG
emission reductions in the community by 2041.

e Program Design: The program is designed to use standardized retrofit packages that are quality
controlled and offered at standardized prices.

A program administrator is responsible for promoting the program, screening applicants,
training contractors, assigning contractors from a prequalified list, ensuring quality control,
fostering positive relationships with homeowners and participants, and managing the funding
and financing. The program boosts local employment opportunities by teaming with local
contractors and material suppliers. Wherever possible the existing energy efficiency programs
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from EnWin and Union Gas would be blended into the deep retrofit package and package
pricing.

Contractors deliver the service and provide competitive pricing since they have a steady stream
of work. New local jobs are created to complete the retrofits, manage services, and administer
the program. There is a need for qualified, trained contractors to deliver the program in
Windsor. This would create new skillsets, employment and expertise in the community that are
transferable to similar programs across Ontario, Canada and internationally. There is an
emphasis on buying local products and materials where possible.

Private investors provide investment for some initial start-up costs and capital for financing
retrofits.

e Funding Mechanism: Recently, the province has made changes to the Municipal Act, 2001 that
allow municipalities to use local improvement charges (LIC) through Infrastructure Ontario’s
Loan Program to fund renewable energy and energy improvements on public or private
properties.

The program is designed to use the Local Improvement Charges (LIC) mechanism to leverage
funds for implementation. Participation is voluntary and is cost neutral or cost positive from
inception. Should a homeowner wish to participate, they enter into an agreement with the City
to apply the LIC as a specific charge to their property tax bill. The LIC charge would be removed
once the cost of the retrofit is recovered. The LIC is linked to the property itself, not the
individual property owner. Unlike a home equity loan which is tied to the borrower and the
borrower’s credit rating, the LIC is related to the property and the pooled property tax collection
risk of the City. The LIC model should establish a self-financing solution and therefore there is no
ongoing cost to the City. Therefore, if the home is sold, the LIC continues with the new home
owner until the full value is recovered, reducing the risk to the City.>° Obviously, the energy
efficiency value will be greater from retrofitting older less efficient properties and the marketing
will emphasis this. However, the market uptake will ultimately be decided by consumers.

e Potential Delivery Agent: It is recommended that a new entity be created to serve as the
program administrator and lead the detailed design, business plan development and ultimately
administer the residential retrofit program. The program delivery organization could take a
number of legal forms: (1) The entity could be a wholly owned City department or municipal
corporation; (2) It could equally be an extension of the non-regulated activities of EnWin; (3) it
could be a public/private partnership; or (4) the same entity could lead the design, delivery and
administration of both the residential and commercial retrofit program.*

**LIC Primer: Using Local Improvement Charges to Finance Residential Energy Upgrades, Sonja Persram,
Sustainable Alternatives Consulting Inc. for CHEERIO, 2013.

“% please note this is a suggested option given EnWin's current role. The final delivery agent will be defined as part
of the development of a business plan for implementation.
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e Timing: The goal is to start the retrofit program in 2018.
e Benefits:

o Homeowners: Increased property or rental value, improved home comfort, reduced
energy costs, and a favourable funding mechanism with more predictability and lower
costs than a home equity loan.

o Delivery agent: Low management costs, leadership role, and creation of a template or
model applicable in other communities.

o Contractors: Predictable high-volume retrofit project flow and significantly improved
margins. Contractor overheads often exceed 35 per cent, however by creating volume
and standardized packages, overhead will drop and net margins will increase.

o Windsor community: High quality employment, community economic development,
improved neighbourhoods, reputation, and housing and building affordability.
Investors: Acceptable returns and low risk investment.

Property Market: Availability of Energy Performance Labels when a property is sold or
rented creates market transparency on energy efficiency in the local property market.

ou Know? Other Communities Well on Their Way

The Collaboration on Home Energy Efficiency Retrofits in Ontario (CHEERIO) program has
implemented a pilot project to assess the effectiveness of LIC financing as a tool for deep
residential energy retrofits while designing communication tools, a monitoring and evaluation
framework, and sharing guidance to help achieve full-scale implementation.

Guelph Energy Efficiency Retrofit Plan (GEER) encourages residents to make energy efficiency
improvements to their homes by retrofitting insulation, windows, weatherizing, climate control
devices, furnaces, air conditioners, and heat recovery systems. The upfront costs of these retrofits
are paid through the program, making the investment affordable for most homeowners. The
homeowner then repays these costs over a 5 to 25-year period at low interest rates through
special monthly charges on their tax bill (i.e.: LIC). If the homeowner sells their property before

the cost of the retrofit is fully paid off, the new homeowner assumes responsibility for making the

remaining payments. Program participants benefit from the energy upgrades and related energy
cost savings. The program also benefits the local economy by creating jobs for contractors and
equipment suppliers while at the same time reducing GHG emissions. The GEERS program will be
pilot tested amongst 20 homes in 2018.
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The following is the recommended approach for Strategy 2:

Description: New residential development is occurring in Windsor at a rate of approximately 1
per cent /year. The proposed strategy is to continue to ensure new development complies with
the most current Ontario Building Code (OBC). Additional adjustments to the OBC are coming
into effect in early 2017. These changes are proposed to achieve a further 15 per cent energy
efficiency beyond those achieved through the 2012 OBC energy efficiency requirements.* It is
anticipated that future adjustments to the OBC will be made in 2019, 2024 and 2029, each with
5 per cent efficiency gain on the previous version as the OBC continues to move towards net-
zero buildings in the future.

This strategy focuses on allowing the residential development marketplace to continue to
implement stepwise improvement in the energy efficiency of new residential buildings that are
100 per cent compliant with the 2012 OBC and subsequent building code updates.

Target Participation Level: 100 per cent of new residential buildings.

Energy and GHG Emission Reduction Potential: In an ideal world, all new construction would
meet OBC code efficiency. In reality this is often not the case. Transparency from energy
performance labeling (see Strategy 3) ensures this will happen and through market awareness
typically pushes customers to understand and ask for above code performance.

Program Design: It is anticipated that market transformation towards net zero new construction
will occur primarily as a result of updates to the OBC.

The City’s role will be to continue to ensure compliance with the OBC for all new homes
constructed in the municipality. The City can also accelerate transformation through changes to
policy documents, creation of sustainable development guidelines and/or the application of
market-based tools.

Funding Mechanism: N/A.

Potential Delivery Agents: Home builders, developers, real estate agents, and City role in
compliance.

Timing: Ongoing.

Benefits: Homeowners: Achieve full value for money spent on a new home supported by
transparent energy performance labels.

* MMAH Supplementary Standard SB-12, Energy Efficiency for Housing, Draft for Stakeholder Feedback.
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Energy Performance Labelling (EPL) is a low-cost tool that

Current | Potential can help share the energy performance of all buildings.
prelibcion. e The MOE has indicated that it is looking to move in the
= direction of energy performance disclosure with proposed
w9201 5] 78 amendments to the Green Energy Act, 2009 that aims to
(55-68) D 55 include energy performance disclosure for large buildings.
‘;Z E_ - It is recommended that EPLs be available on all homes
_ before and after retrofit and particularly at the point of
T ———r sale or rental so that occupants can understand the
England & Wales [;ME;;;?:F? ﬁl energy efficiency of the home before entering agreement

for purchase or rental.

It is also recommended that EPLs be available on all commercial and public buildings in Windsor, which
can begin at any time, and provides an opportunity for leadership and early examples for the rest of the
community. EPLs may also be considered for industrial facilities. EPL provides a low-cost performance
validation and transparency tool. It is recommended that Windsor use the Natural Resources Canada
(NRCan) EnerGuide Rating System as its performance measurement tool and use an independent
certification process.

For both homes and buildings, the EPL should be a simple statement of performance based either on
known energy use, or observed building condition. The EPLs would typically be issued by private
contractors with recognized capability, hired by the property owner or manager. The goal should be to
make the labels meaningful, cost efficient and convenient for both the buyer and seller. The experience
of markets that have had EPLs in use for many years should be used to inform the final program
design.*

Some of the benefits of including EPLs on buildings are:

e Transparency regarding the overall energy performance of a building when a new or existing
home/building is being purchased, sold, or rented;

e Anincentive to invest in upgrades to inefficient homes and buildings before putting the home
on the market;

e Increased home and building values; and
e Acts as a real estate marketing tool similar to others such as WalkScore.*

42 Among others, these include all member states of the EU and Japan. Extensive background on the EU is available

from the European Commission https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings.
4

3
www.walkscore.com.
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Enabling Strategy 4: Create a Net Zero Neighbourhood as an Opportunity for Transformative Change
at the Neighbourhood Scale

Many cities in Canada and around the world are seizing the opportunity to plan neighbourhood scale

developments as Net Zero Energy areas. These neighbourhoods create as much energy in a typical year

as they consume. They are viewed as desirable places in which to live and work and result in premium

property prices and rents.

Greenfield lands and large redevelopment sites represent opportunities to plan and design Net Zero
neighbourhoods.

It is recommended to develop a neighbourhood energy and climate concept that may include the

following:

Orientation and education for all stakeholders;

Land-use plan with emphasis on walkable mixed-use areas that reduce vehicle use;

Access to community transit within and beyond the net-zero neighbourhood that reduce
individual vehicle use;

Construction efficiency standards to near passive or net-zero house levels;

Urban design and policies to maximize use of zero emissions vehicles of all types;

Urban design encouraging “complete streets” that encourage walking and minimize vehicle use;
Consider creating a special purpose Multi-Utility Company managing integrated smart networks
providing electricity, district heating, cooling, water and waste water supply and distribution
services; and

Financial incentives.
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Chapter 6 - Commercial and Institutional

Background Characteristics of the Commercial Businesses and Public Sector in Windsor

What is the Commercial and Public Sector Building
Profile?

The commercial sector is comprised of office (27 per cent
of the total), retail (19 per cent), schools (15 per cent),
accommodation (5 per cent), as well as hospitals,
restaurants, warehouses, and other, as shown in Table 4.

Table 4: Windsor’s Commercial and Institutional Buildings Profile

Commercial and Institutional Percentage of Total
Building Type # of Units (%)

Hotel or Motel 47 534,467 5.6
Office (non-medical) 838 2,441,262 25.8
Medical Office Building 58 133,091 1.4
Non-food Retail Store 640 1,477,424 15.6
Food or Beverage Store 136 336,861 3.6
Restaurant 177 215,628 2.3
Other 559 1,494,250 15.8
Warehouse 113 360,992 3.8
Elementary or Secondary School 99 1,467,985 15.5
Hospital 4 289,587 3.1
Nursing or Residential Care Facility 25 235,131 2.5
University and College 24 260,126 2.7
Municipal 129 226,344 2.4
Total 2,849 9,473,148 100

Employment in the commercial sector is diverse in Windsor. There are numerous small to medium size
businesses operating in and around the city as show in Table 5 including over 68 per cent with fewer
than 10 employees.
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Table 5: Business Size Profile in Windsor (2011)

Number of Businesses
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-June 2015 Percentage of Companies with Employees (%)

Without employees 9659

Total, with employees 6033

1to4 2897 48.0
5to9 1230 20.4
10to 19 879 14.5
20to 49 650 10.8
50 to 99 202 3.4
100 to 199 96 1.6
200 to 499 52 0.9
500 + 27 0.5

Source: Canadian Business Patterns, Statistics Canada

The top commercial and public sector employers (excluding the manufacturing sector as covered under

the industrial chapter) are shown in Table 6.

Table 6: Major Commercial and Public Sector Employers in Windsor (2011)

Company Name ‘ Type of Business

University of Windsor

University

Greater Essex County District School Board

Primary and Secondary Schools

Windsor Regional Hospital

Hospitals

City of Windsor (Including Police)

Municipal Government

Windsor Essex Catholic District School Board

Primary and Secondary Schools

Caesars Windsor Casino
Hotel Dieu Grace Hospital Hospitals
Sutherland Group Canada Call Center
St. Clair College of Applied Arts & Technology College

Canada Border Services Agency

Federal Government

Green Shield Canada

Insurance

Conseil Scolaire de District des Ecoles Catholique

Primary and Secondary Schools

July 17*, 2017
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Windsor is home to numerous public sector buildings owned and operated by the University of Windsor,
Windsor-Essex Catholic District School Board, Greater Essex County District School Board (collectively
representing 56 elementary, 16 secondary, and 2 post-secondary within the city boundary), Windsor
Regional Hospital, long-term care facilities, and municipal buildings. Public sector agencies such as these
are required to report annually on their overall energy use through the Green Energy Act. Figure 20
shows an energy performance disclosure process underway through the Environmental Commissioner
of Ontario’s Interactive Map that illustrates the energy use of over 15,000 public sector buildings across
the province using their 2011-2013 Green Energy Act reporting data.** The map shows larger sized dots
for high energy intensity buildings, and smaller dots for those with lower intensity. Green dots represent
schools, colleges, universities, and libraries; red dots represent administrative buildings, storage, and
water and wastewater treatment; blue dots represent hospitals and emergency response; and orange
dots represent community, sports, and recreational facilities.
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Figure 20: Energy Use by Public Sector Buildings in Windsor Reporting through the GEA (2014)

In terms of new construction, there has been growth in the commercial sector. According to WE EDC
data, the Windsor CMA shows 2016 year-to-date building permits for industrial, commercial and
institutional were valued at $31.1 million, $74.5 million, and $74.2 million respectively for a total of
$153 million dollars of investment. This is a slight downward trend in the amount of residential sector

* Environmental Commissioner of Ontario, Energy Consumption Across Ontario’s Broader Public Sector Buildings
Interactive Map. 2016.
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investment (< $4million), and industrial investment (<$39 million) compared to 2015; however the
commercial sector investment trends upwards (> $4million) compared to the 2015 data.*

How Much and Where is Energy Used in the Commercial and Institutional Sector?

The commercial and institutional sector accounts for 10.2 PJ or 26 per cent of the total energy used in
Windsor and is responsible for 407,000 Tonnes CO,e emissions or 22 per cent of the total GHG
emissions in the city.
Did You Know?
Businesses and public sector buildings (schools,
university, health care, and municipal buildings) use
energy for space heating, water heating, lighting, as

The commercial and institutional sector
accounts for 10.2 PJ or 26 per cent of the

total energy used in Windsor and is
responsible for 407,000 Tonnes CO2e
emissions or 22 per cent of the total GHG

well as cooling and equipment, as shown in Figure 21.
Electricity used for cooling is a relatively small part of

the energy use. emissions in the city.

6% 1%

M Space Heating
W Water Heating
m Auxiliary Equipment
B Auxiliary Motors
M Lighting
58%
m Space Cooling

I Street Lighting

Figure 21: Energy Use in the Commercial and Institutional Sector (2013)

Across Ontario in 2014, commercial, institutional, and public buildings used 16 per cent of the total
energy in the province, primarily for natural gas (60 per cent), electricity (31 per cent), propane (3 per
cent), oil (2 per cent), and gas and diesel (4 per cent) as shown in Figure 22.%

* Windsor-Essex Economic Development, Monthly Economic Monitor, November 2015. p.4. Note: Windsor CMA
includes the City of Windsor and the Towns of Amherstburg, Lakeshore, LaSalle and Tecumseh.
* Environmental Commissioner of Ontario. Conservation: Let’s Get Serious, p.60.
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Figure 22: Ontario’s Total Energy Use for Commercial and Institutional Buildings (2014). Extracted
from ECO Annual Energy Conservation Progress Report — 2015/2016

Map 8 illustrates the total energy use across the City for businesses, the university, hospital, health care
and public sector buildings. Not surprisingly, City Centre, and University show the highest total energy
use as these are the two neighbourhoods with the greatest density of commercial businesses in the city.
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