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Summary of Recommendations

The ECO recommends that the Government of Ontario follow these evidence-based best practices:

1.

2.

3.

4.

Significantly reduce Ontario’s bill for importing fossil fuels through energy conservation and fuel switching.
Set targets for reducing Ontario’s use of each fossil fuel, track and report progress.

Deliver its planned 3.2 megatonnes of greenhouse gas reductions from conservation programs by:

a. growing natural gas conservation funded by ratepayers

b. including conservation of other heating fuels and fuel switching

c. focusing electricity conservation on programs that save electricity during hours of high demand, when
fossil fuels are being used to generate electricity, and

d. accurately measuring and valuing greenhouse gas reductions.

Slash the energy needed in older homes by improving more building envelopes during planned renovations,
by ensuring that:

a. buyers know the energy use of their potential home, and homeowners have reliable information about the
financial and well-being benefits of efficiency improvements

b. efficiency improvements are easy and low-risk for homeowners to finance

c. the Building Code sets minimum levels of efficiency in renovated homes, and

d. renovation professionals have energy efficiency capacity and expertise.

Provide homes and jobs for the growing population, without locking them into sprawl, congestion and gridlock, by:

a. removing regulatory obstacles to adding density into areas with existing transit and jobs, thus creating more
housing in compact, complete communities with a lower total cost of living

b. revising population allocations in the Growth Plan to direct much more growth towards these compact
communities

c. limiting development of new suburbs and requiring them to have densities of residents and jobs that support
frequent transit

d. requiring transit-supportive densities around transit stations and corridors as a condition of provincial
funding, and

e. regular, credible reporting of the Growth Plan’s performance in sustainably managing growth.
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Dear Speaker,

In accordance with section 58.1 of the Environmental Bill of Rights, 1993 (EBR), please find enclosed the 2019
Energy Conservation Progress Report for your submission to the Legislative Assembly of Ontario. This is my last
report as the Environmental Commissioner of Ontario.

The 2019 Energy Conservation Progress Report is my independent, non-partisan, expert review of Ontario’s
progress in conserving energy. This report focuses on the fossil fuels that supply 75% of Ontario’s energy and
that we most need to conserve, especially gasoline, diesel, and natural gas.

In summary, if the government follows evidence-based best practices and takes appropriate action, energy
conservation can help Ontarians save money, reduce climate damage and increase their health and well-being.
Three key, time-sensitive “win-win-wins” would come from improving utility conservation programs, helping
homeowners include deep energy efficiency in the renovations of existing homes, and directing growth to existing
urban areas with jobs and transit. Ontario could be on the road to a clean economy but is currently headed in the
wrong direction.

It has been a great privilege to serve you and the Ontario Legislature as Environmental Commissioner. Thank you
and best wishes.
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While renewable energy use has grown over the past
decade, Ontario’s economy is still 75% dependent on
fossil fuels, mostly petroleum products and natural
gas. This is not good for our economy, for our climate,
for our health or for our well-being and will not be
sustainable as climate change gathers speed.

The world’s leading climate scientists have shown
why the whole world must dramatically slash its use
of fossil fuels before 2030, i.e., during the next
twelve years. Ontario can do that. The key is much
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more energy conservation (including efficiency), plus
switching from fossil fuel use to Ontario’s clean

electricity, geothermal, biomass and other renewables.

Energy conservation has tremendous potential to
save money, reduce Ontario’s heavy dependence on
imported fossil fuels, create jobs, improve public
health and reduce pollution of our air and climate.
For example, Ontario spends $16 to $24 billion every
year to import fossil fuels; conservation could keep a
growing share of this money in the pockets of Ontario
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families and businesses. Burning those fuels creates
significant health risks, particularly for those who live
or work close to heavy traffic or who spend long hours
commuting on busy roads. Children and seniors are
especially vulnerable.

Why does Ontario waste so much energy, and leave so
many cost-effective energy conservation opportunities
unused? Wise energy use depends on good public
policy. Ontarians face behavioural, systemic, and
market barriers to reducing energy waste, and need
supportive government action to overcome them.

5

Energy Saving Opportunities

for an energy user

Not yet ecanomical
or not practical

Economical if costs
and benefits were
accurately priced

Economical but not
heing harnessed

Overcoming barriers to energy efficiency.

Yet, Ontario recently cancelled its climate-polluter-pay

system, and most other programs to reduce fossil fuel
use. Without effective government action to conserve

energy, especially fossil fuels, Ontario will continue to

damage its finances, climate and well-being.

Overcoming harriers to
energy efficiency

Barriers Government Tools

Land use planning
Supporting innovation
Pilot programs

Pricing externalities
Removing subsidies
Minimizing split incentives

Codes and standards
Conservation programs
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SUMMARY

2. Making utility conservation more effective

Ontario’s electricity and natural gas utilities operate
successful conservation programs that have produced
significant environmental benefits plus several dollars
of savings for every dollar spent. Without the past
decade of conservation programs, Ontario’s electricity
and natural gas use would now be roughly 7% higher,
and Ontario’s climate pollution would be about 6
megatonnes (Mt) CO_e higher. Conservation programs
can do even more.

Electricity conservation has been better funded than
gas conservation for a decade, because of the supply
crisis that Ontario’s electrical system faced in the early
2000s. This seems likely to change. The government’s
November 2018 draft Environment Plan ignores
electricity conservation, but counts on expansion of
utility natural gas conservation programs to reduce
Ontario’s annual greenhouse gas emissions by 3.2 Mt
by 2030.

Utility-funded conservation programs can deliver this
reduction. Natural gas is a fossil fuel, and Ontario’s
second largest energy source; reducing its use has
climate and air pollution benefits as well as financial
ones. There are even greater benefits from reducing other
fossil fuels used for space heating, such as propane and
oil, by increasing efficiency and/or switching to cleaner

Conservation  N\NNN\N\N 2

energy sources. Expanding conservation programs to
include these other fuels could minimize the cost of the
3.2 Mt emission reduction, although this is challenging in
the current utility-delivered structure.

Electricity conservation programs can and should
produce more economic, climate and environmental
benefits by being focused on times of high demand,
the only times that Ontario burns fossil fuels to make
electricity. However, cancelling electricity conservation
outright would increase annual emissions by 2 Mt by
2030, offsetting most of the benefits of expanding
utility conservation of natural gas.

Why does Ontario still need electricity conservation?
First, it saves money. Costs have dropped dramatically;
more than ever before, conservation is the cheapest
electricity resource.

Second, conservation helps keep the lights on when
the weather is very hot or very cold, times when the
electricity grid strains to assure everyone a reliable
electricity supply. While some think that Ontario has
more electricity than we need, this is only true some
of the time, i.e. during those hours when Ontarians
do not use much electricity, such as spring, fall and
weekends.
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3. Older homes: the renovation opportunity

Older Ontario buildings use unnecessarily large
amounts of energy, mostly fossil fuels. This is
especially true for one important group of older Ontario
buildings — existing low-rise homes. The 85% of Ontario
homes built in or before 2005 use at least twice as
much energy (as modelled) as those of the same size
built today.

Slashing the energy needed in existing homes can
make them more comfortable and more resilient, lower
utility bills, and increase resale values, while growing
the renovation economy and reducing climate pollution.
Most people would prefer homes that are draft-free,
warm in the winter and cool in the summer, and
inexpensive to keep that way. Every Ontario home has
the potential to be like that, but most are not.

Ontario’s energy conservation programs have
already led to some improvements in existing

VENTILATE SMARTLY

MIND YOUR MACHINES

buildings, especially in their lighting, furnaces, and

air conditioners. But deep energy efficiency, to make
buildings more than 30% more efficient, can typically
be achieved only by improving the building envelope:
the walls, roof, floors, doors and windows. To date,
Ontario conservation programs have done little to
improve building envelopes in existing homes, yet
serious progress in reducing their energy use and
climate impact is not possible without taking this step.

Ontario misses a crucial opportunity when energy
efficiency is left out during renovations. Ontarians love
to renovate their homes; an estimated one-third of
dwellings underwent some renovation in 2017. Modest
government policy changes could help homeowners
make energy-efficient building envelopes part of
planned renovations, when improvements are cheaper
and less disruptive.

AL IT UP

Recommendations for energy efficiency in homes primarily focused on improving the building envelope.

Source: Energy Step Code Council, Energy Step Code.

8 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



SUMMARY

4. Urban sprawl: the road to gridlock

Petroleum fuels used for transportation, like gasoline Ontarians drive a lot, creating congestion and air and
and diesel, are Ontario’s largest energy sources and climate pollution, because urban sprawl has spread
the primary sources of its climate and air pollution. out the places they need to go. Most Ontarians live
Today, Ontario is doing little to reduce consumption of inconveniently far from jobs, grocery stores, libraries,
these fuels. Instead, government policies drive up their and schools, because government decisions about
use by favouring costly and destructive urban sprawl, land use and transportation have given them no
which also destroys farmland, forests and wetlands. real alternative. Now they are locked into car-based

commutes that are ever longer and more congested,
commutes that are going to get worse.

GTA residents spend an average of

8 hours

commuting each week, more than LA,

" CANTWAIT FOR THE ROAD
TO BE WIDENED!

NYC and most other big cities. Congestion

costs the 1

economy
billion
Urban sprawl every year (more
bt han Ontario
creares spends on public
, which transit and
highways).

costs us all,

Bi,' 2041, the population
of the Greater Golden
Horseshoe will grow by

3 9 /o | It is now widely accepted that building or expanding roads does

little to alleviate traffic congestion.

leading to more sprawl, fossil fuel use,

GHG emissions, and con g eSti on.

Ontario’s land use plans are creating urban sprawl, which will
increase the already high costs of congestion.

Credit: André-Phillippe Coté.
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The Growth Plan for the Greater Golden Horseshoe

is supposedly designed to prevent urban sprawl, and
to accommodate the growing population in compact,
complete communities with a high quality of life.
Instead, the plan actively increases sprawl, directing
hundreds of thousands of people to new distant
suburbs with high transportation-related fossil fuel use
and greenhouse gas emissions (see figure below), high
servicing costs, few employment opportunities, and
densities too low to support public transit.

207 - 2.0
1276298
[ lz4a-35785
4.43- 495
E.86- 877
Transportation GHG emissions

0J9 - 069
1.38 - L6O

Per capita annual transportation greenhouse gas emissions in
the Toronto Census Metropolitan Area (includes private
automobiles and public transit). Emissions can vary by at least a
factor of ten based on residents’ location, transportation options,
and urban density.

Source: Jared VandeWeghe and Christopher Kennedy, “A Spatial Analysis of
Residential Greenhouse Gas Emissions in the Toronto Census Metropolitan
Area” (2007) 11:2 Journal of Industrial Ecology 133-144.

Contrary to good planning and to best practices, the
government is proposing to weaken the Growth Plan

to allow even more sprawl, spreading new suburbs
over yet more farmland, forests and wetlands. This will
lengthen commutes, increase congestion, and drive up
fossil fuel use (and therefore climate and air pollution),
while also reducing resilience to floods and increasing
costs for municipalities. Ample evidence shows it will
not be possible to solve this congestion by building
more roads.

Ontario can and should accommodate its growing
population without creating further urban sprawl

and gridlock. There is room to add the housing that
we need in compact, complete communities while
revitalizing the inner suburbs and other built-up areas
that today are stagnant or losing population. Removing
regulatory obstacles to medium-density housing (that
is neither tall nor sprawl) in existing areas can shorten
commutes, reduce fossil fuel use, help address high
living costs, and protect natural areas and farmland.

Appendices

This report contains four appendices of information
related to energy conservation progress in Ontario that

are available online at eco.on.ca/reports/2019-why-

energy-conservation.

« Appendix A. A summary of the changes to energy
policy that occurred in Ontario in 2017 and 2018.
Related changes to climate change policy were
described in the ECO’s 2018 report Climate Action in
Ontario: What’s Next?

« Appendix B. Statistics on Ontario’s progress
towards meeting any government-established
targets for reducing the use or making more efficient
use of electricity, natural gas, propane, oil and
transportation fuels, based on latest available data.
Because of the change in provincial government in
2018, some of these targets may be under review.

e Appendix C. The 2016 and 2017 quantitative
results of electricity conservation programs funded
by electricity ratepayers. These include programs
delivered to customers by local distribution companies
(LDCs) and the Independent Electricity System
Operator (IESO), and market mechanisms to curtail
electricity use at times of peak system demand.

« Appendix D. The 2016 quantitative results of natural
gas conservation programs funded by natural gas
ratepayers.
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Summary of Recommendations

The ECO recommends that the Government of Ontario follow these evidence-based best practices:

1. Significantly reduce Ontario’s bill for importing fossil fuels through energy conservation and fuel switching.
Set targets for reducing Ontario’s use of each fossil fuel, track and report progress.

2. Deliver its planned 3.2 megatonnes of greenhouse gas reductions from conservation programs by:

a. growing natural gas conservation funded by ratepayers

b. including conservation of other heating fuels and fuel switching

c. focusing electricity conservation on programs that save electricity during hours of high demand, when
fossil fuels are being used to generate electricity, and

d. accurately measuring and valuing greenhouse gas reductions.

3. Slash the energy needed in older homes by improving more building envelopes during planned renovations,
by ensuring that:

a. buyers know the energy use of their potential home, and homeowners have reliable information about the
financial and well-being benefits of efficiency improvements

b. efficiency improvements are easy and low-risk for homeowners to finance

c. the Building Code sets minimum levels of efficiency in renovated homes, and

d. renovation professionals have energy efficiency capacity and expertise.

4. Provide homes and jobs for the growing population, without locking them into sprawl, congestion and gridlock, by:

a. removing regulatory obstacles to adding density into areas with existing transit and jobs, thus creating more
housing in compact, complete communities with a lower total cost of living

b. revising population allocations in the Growth Plan to direct much more growth towards these compact
communities

c. limiting development of new suburbs and requiring them to have densities of residents and jobs that support
frequent transit

d. requiring transit-supportive densities around transit stations and corridors as a condition of provincial
funding, and

e. regular, credible reporting of the Growth Plan’s performance in sustainably managing growth.
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If energy conservation is good
for Ontario’s economy and
environment, why aren’t we

doing more of it?
g Without smart public

policy, a lot of barriers
get in the way.

1. Why Ontario needs energy
conservation

Abstract

Energy conservation and efficiency have tremendous potential to save money, reduce Ontario’s dependence on
imported fossil fuels, create jobs, improve public health and reduce pollution of the air and climate. Why, then, does
Ontario waste so much energy, and leave so many cost-effective energy conservation opportunities unused?

Wise energy use is highly dependent on good public policy. Government action is heeded to help overcome

the behavioural, systemic, and market barriers that lead to energy waste. Ontario’s electricity and natural gas
conservation programs (operated by utilities) have produced significant economic and environmental benefits for a
decade, but Ontario recently cancelled most other programs to reduce energy waste. Conservation programs are only
one tool in the government’s toolkit; codes and standards, access to energy data, and land use planning are among
the many other ways government can help overcome barriers to energy conservation. Without effective government
supports for conservation of all forms of energy, especially fossil fuels, there will be continued damage to Ontario’s
economy and climate, as well as the well-being of Ontarians.

Natural gas conservation programs can and should do much more than they do now, and electricity conservation
should be better focused. Electricity conservation produces important economic and environmental benefits at
times of high electricity demand (usually hot or cold weekdays), but few at times of low demand (usually nights and
weekends, especially spring and fall). Chapter 2 explores how utility natural gas conservation programs can produce
the 3.2 megatonnes of annual reductions in greenhouse gas emissions by 2030 as estimated by the government’s
draft Environment Plan. Among other things, meeting this target will require serious attention to deep energy
efficiency retrofits of existing buildings, starting with typical homes (Chapter 3).

Petroleum products, like gasoline and diesel, are Ontario’s largest energy sources and the primary sources of its
climate pollution. Today, Ontario is doing little to reduce consumption of these fuels. Chapter 4 shows that current
government policies will, instead, drive up fossil fuel use in transportation, creating congestion, air and climate
pollution and gridlock.
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Ontario wastes energy whenever more of it is used
than needed.*

This chapter examines:

. How much energy does Ontario waste?

. What are the financial, climate and well-being
benefits of conserving energy (especially fossil
fuels), i.e., using it more efficiently and only when
needed?

. What is Ontario currently doing to conserve energy?

. What barriers get in the way of conserving more
energy, and what can government do to reduce
them?

Throughout this report, the ECO uses the terms
“energy conservation” and “energy efficiency”
interchangeably to describe managing and
restraining society’s energy consumption,
whether we are discussing individual or system-
wide measures, and whether we are talking about
technology, economics or behaviour.

Experts in the energy field often use these terms
to describe specific mechanisms for reducing
energy consumption. For example, “energy
efficiency” often refers to technology that uses
less energy to achieve the same or better
outcomes, such as replacing an incandescent

or fluorescent lightbulb with an LED lightbulb, or
making productive use of leftover heat.

“Energy conservation” often refers to behavioural
changes, such as turning off lights in empty
rooms, wearing a sweater or cycling to work. It
can also mean reducing the need for energy,
such as building complete communities so

that people do not have to drive to work. For
electricity, conservation can also mean changing
the time that energy is used, since the financial
and environmental impacts of electricity use vary
substantially between on peak and off peak.
“Fuel switching” is also a kind of conservation
that changes the source of energy to one that

is more efficient or has a lower environmental
impact, such as buying an electric car instead of
one fueled by gasoline.

This chapter does not focus on the differences
between these various mechanisms, each

of which is necessary to reduce fossil fuel
dependence and mitigate climate change.
Instead, it focuses on the need for strong
government policy to support all forms of energy
efficiency and conservation.

A good start: Energy use intensity has improved

Ontario’s overall energy use has remained relatively
flat over the past decade, despite a growing population
and economy. Put differently, energy intensity — the
amount of energy consumed per person or per dollar
of economic output — has improved (i.e., decreased).
As compared to 2007, each person in 2016 used 10%
less energy and each dollar of additional economic

A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



output required about 19% less energy (the latter is
about a 2% improvement per year, on average) (see
Figure 1.1). This improved energy intensity is due
to several factors, including structural changes in

Ontario’s economy, market demand for more efficient
technology in response to higher energy prices, and
effective government policies, regulations and utility-
run conservation programs.

110% = Energy use
= Energy use per capita
Energy per dollar GDP
100%
90%
80%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 1.1. Overall energy use and percentage change in Ontario’s energy use per person (2007-2016) and per
dollar of gross domestic product (GDP). Note: Energy use data includes the largest source of renewable energy,
hydroelectricity, but excludes the other relatively minor sources.

Source: Statistics Canada, Table 25-10-0029-01 Supply and demand of primary and secondary energy in terajoules, annual;
Statistics Canada, Table 36-10-0222-01 Gross domestic product, expenditure-based, provincial and territorial, annual (x 1,000,000);
Statistics Canada, Table 17-10-0005-01 Population estimates on July 1st, by age and sex.

A similar trend has been occurring globally. Energy use per
dollar of global gross domestic product has fallen by about
2.2% annually since 2011. Figure 1.2 shows examples of

decreased energy intensity in other developed economies.
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Figure 1.2. Primary energy demand, GDP, and energy intensity in the European Union and United States (2000-2017).

Source: International Energy Association, Energy Efficiency 2018: Analysis and outlooks to 2040, at 19.
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Some of these savings occurred without government
intervention, often in response to technological
advances and rising energy prices. For example, even
before the existence of energy efficiency standards,
appliance efficiency increased. However, additional
savings were triggered by government policies, like
increasingly stringent building codes and appliance
standards, and other conservation policies and
programs. This is why experts forecast energy use
based on a combination of projected energy savings
from government conservation measures (i.e.,
regulations, standards, polices, and programs), as
well as market-driven energy efficiency. Conservation
program evaluations try to untangle these factors, but
this can be difficult.

Improved energy intensity is possible.

How much more energy efficient could Ontario be?

More savings are achievable. According to the
International Energy Agency the world is falling short of
achieving all economically viable energy efficiency, which
would look more like a 3% annual decrease in global
energy intensity, rather than the current average of
2.2%, which is similar to the rate of decline Ontario has

seen. This improved level of energy intensity is possible.

There are other similar jurisdictions (both economically
and geographically) that are showing the way. Compare,
for example, Ontario’s energy use intensity to that

of the United Kingdom, Germany, France, Denmark,
Netherlands, or Norway (see Figure 1.3).

oS

(1E.3

PPl
]

A_ilria
Canads

[rarimak

L

Flaagium
Fray

Herigariand

Matherisms

Friand

The potential exists to reduce

electricity use 31% and natural gas
26.5% over the next two decades.

Existing studies of Ontario’s energy efficiency potential
relate only to electricity and natural gas, which together
represent half of Ontario’s energy use (see Figure 1.4).
These studies were undertaken to develop targets for
utility-run conservation programs (see Chapter 2 for a
discussion of how utility-run conservation programs can
be optimized). According to these studies, the potential
exists to reduce electricity use 31% and natural gas
26.5% over the next two decades, at the same cost or
less than the fuel and energy supply infrastructure that
would otherwise be used.? However, this will not happen
on its own. Government policy and programs are needed
to spur efficiencies beyond those that occur naturally.

Comprehensive conservation potential studies have not
been undertaken for other fuels, like Ontario’s biggest
source of energy and greenhouse gas (GHG) emissions:
petroleum transportation fuels (see Figure 1.4).

In short, there is significant energy waste occurring in
Ontario.

Conservation potential studies have

not heen undertaken for other fuels.

FEi

32}

Figure 1.3. The 2014 (or most recent) energy intensities of Canadian provinces and countries in
similar climate zones. Note: Final energy demand in tonnes of oil equivalent per US$1,000 GDP.

Source: Conference Board of Canada, How Canada Performs: A Report Card on Canada, online.
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Electricity from Wood for heating

fossil fuels 2%
V)
2% Other fossil fuels for
heating and industrial use
Electricity from 8%
nuclear and renewables
21%
Natural gas for heating
Biofuels for and industrial use
transportation 28%
2%

Other petroleum
for transportation
4% ) )
Gasoline and diesel
for transportation
33%

22 Fossil fuels

Figure 1.4. Ontario 2016 energy use by fuel type. Note: Total for “electricity from fossil fuels” is secondary
energy use, not primary energy use. “Other fossil fuels for heating and industrial use” may include a small
amount of biomass for industrial use.

Sources: Statistics Canada, Table 25-10-0029-01 Supply and demand of primary and secondary energy in terajoules,
annual; Natural Resources Canada, Comprehensive Energy Use Database, Residential Sector, Ontario, Table 1; Independent
Electricity System Operator information request; Ministry of the Environment, Conservation and Parks information request.

While some of the improvement in Ontario’s energy IF ‘I
intensity is due to a shift in Ontario’s economy away E f@‘
from energy-intensive manufacturing to the less r—u
i i i it i i bess s needed to
intensive service sector, it is also due to improved 31?/ kam‘;;‘f:mw 18 R -
efficiencies. In the residential and transportation O goods the same distance drive a passenger the same
in201dve 1950 distance in 2014 vs. 1990
sectors, for example:
trucks used 31% less energy in 2016 than in 1990 "Li“lsr h““ll‘: used
. . . about 37% less energy
per tonne-kilometre of freight shipped perm’ than in 1990,

cars in Ontario used 18% less energy to drive a
passenger the same distance in 2016 than in 1990,

and Figure 1.5. Energy uses in Ontario over time.

Ontario homes consumed 37% less energy (per Source: NRCan, Comprehensive Energy Use Database.
square metre) in 2016 than in 1990.3
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On the other hand, Ontario’s commercial and
institutional sector has increased its energy use per
square metre over 5%. This has been driven by a
tripling of auxiliary equipment energy use, which is
likely related to increased reliance on data servers.*

These improvements in energy efficiency are holding
energy use in the province relatively flat, despite
population and economic growth (see Figure 1.1),
helping avoid the need for new energy supply and
distribution infrastructure. But there is potential to do
much more.

Electricity conservation: why timing matters

Ontario’s ability to store electricity is still very limited,
although it is improving. By and large, enough
electricity needs to be produced at all times to match
the instantaneous demand. Ontario’s demand for
electricity on a hot summer day or cold winter evening
can be twice as high as it is on a mild spring or fall
night. Meeting Ontario’s electricity needs at times of
high demand is very expensive and drives the need
for Ontario to build new generation to maintain
reliability. It is also environmentally damaging, as
fossil-fuelled electricity generators run primarily

in these hours. Therefore, conservation at times

of high demand has greater environmental and
economic benefits. Chapter 2 discusses how to
improve electricity conservation programs to focus on
conservation during hours of high demand.

To the extent that government has a reasonable
opportunity to reduce energy waste, there are many
excellent reasons for these interventions.

Net growth in jobs and GDP

Economic modeling predicts that energy efficiency
improvements in Ontario would enhance economic
growth, as measured by net jobs and gross domestic
product (GDP). These net totals account for any
potential job or GDP losses that might occur because
of a commitment to energy efficiency (as opposed to
gross totals, which do not). By 2030, the quite modest
energy efficiency commitments envisioned by the
federal Pan-Canadian Framework on Clean Growth and
Climate Change are estimated to result in net growth in
jobs of about 53,000 and net growth in annual GDP of
$12.5 billion in Ontario.®

Some of these positive economic impacts (e.g., new
jobs in the energy efficient sector) are due to direct
investments in conservation measures. However, most
of the positive economic impacts are caused indirectly
by the money saved from lower energy bills (not rates,
which ignore consumption; bills can go down due to
reduced use even if rates go up). These savings can
be spent however one chooses, including improving
business competitiveness. (Conservation programs
deliver both direct and indirect benefits; see for
example the textbox “Energy managers: helping Ontario
businesses stay competitive.”)

When the goal of energy efficiency policy is net energy
reductions, then the potential for increased energy use
from this spending must be taken into account (see
the textbox “What about rebound?” in section 1.2.3.)
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Energy managers have the potential to bring huge
value to individuals, businesses, and the economy at
large.

Enviro-Stewards is an energy and resource
management firm located in Elmira, Ontario. They
help find financial savings through more efficient use
of energy and other inputs, and are paid out of the
savings they produce. These savings help companies
increase their bottom line and become more
competitive. Enviro-Stewards states that average
payback for their customers is less than one year.

Photo credit: Beau’s Brewery.

For example, Beau’s Brewery in the Ottawa area
found enough financial savings through better
efficiency to increase its productivity by 7% — enough
to accommodate the company’s entire projected
growth for 2019. It expects the costs of the project
to be repaid by reduced energy, water and food use
in 9 months.

Another of their clients, Southbrook Vineyards,
which was already LEED-Gold certified, wanted to
achieve further energy efficiencies before investing
in solar panels. A comprehensive energy audit
found significant energy savings with a payback

Environmental Commissioner of Ontario

period of only 4 months. This saved half an acre of
productive vineyard that would have otherwise been
converted to solar panels (to provide the balance of
the electricity required to operate the winery). This
project won a national award from Clean 50.
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Figure 1.6. The role of energy managers.

Source: Independent Electricity System Operator.

Enviro-Stewards is just one example of Ontario’s
diverse and growing energy management sector.

In 2018, there were about 1,000 certified energy
managers in the province.® About 100 of these

are hired by the Independent Electricity System
Operator’s SaveOn Energy program.” Training for
the energy manager profession is also growing,

in part due to support from utilities. In 2017, the
Independent Electricity System Operator subsidized
energy management training for 825 individuals
across the province.® According to the Canadian
Institute for Energy Training (CIET), numbers in their
energy management courses have grown six-fold in
six years, from about 124 in 2011, to 772 in 2017.
These courses include but are not limited to energy
management certification.®
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Despite the overall net economic and environmental
Energy conservation leads to lower benefits associated with energy efficiency, narrowing
the energy efficiency gap would eventually mean the
loss of jobs in some energy production fields. The
government can help ensure workers benefit from

a just transition to a more efficient and low-carbon
economy.

energy hills.

Energy conservation leads to lower energy bills, both
because it reduces the need to build expensive new
energy infrastructure (e.g., pipelines, generating
stations, transmission lines), and because it reduces
the use of the commodity fuels. Energy efficiency that Government can he|p ensure Workers
reduces fossil fuel use also has the added benefit of
potentially keeping more money in Ontario and improving

benefit from a just transition to a more
the province’s energy security. In 2015, Ontario spent efficient and low-carbon economy.

about $16.8 billion on net imports of fossil fuels (i.e.,
crude oil, refined petroleum products and natural gas).
As one of the leading global consulting firms, McKinsey
and Company, reported in 2010:

By focusing funding on energy-efficiency initiatives,
governments hope not only to save or create

jobs — the primary goal of the spending — but also
to reduce domestic dependence on foreign energy
supplies and reduce carbon emissions associated
with energy use.°
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Figure 1.7. Estimate of Ontario’s net annual fossil fuel import costs for the years 2011 to 2015, by fuel type.**

Source: Statistics Canada, Table 12-10-0088-01 Interprovincial and international trade flows, basic prices, summary level (x
1,000,000); Canadian Association of Petroleum Producers; and National Energy Board.
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Improving competitiveness and attracting investment

Energy efficiency fuels the success of businesses in
two key ways. First, it reduces company overhead,
which frees up extra money that businesses can invest
back into staff, equipment, or pass on to customers.
All these investments have the potential to fuel a
company’s competitive advantage. For Ontario’s
manufacturing sector in particular, reduced energy
costs via improved efficiency can help some companies
make the important choice to keep their production
lines in the province.

Second, energy efficiency efforts can help maintain
and attract new investors. Increasingly, investors

are looking for improved sustainability efforts from
companies. In response, companies are amplifying
their sustainability efforts and communicating them
publicly, which has the added benefit of helping garner
community buy-in. Energy efficiency is a clear win-win,
financially and for public relations. See the textbox “Big
industry evolves into culture of energy conservation:
Samuel, Son & Co.” for an example of how one
industry player is prioritizing and communicating its
energy efficiency efforts.

Samuel, Son & Co. is a major North American
metal service centre and manufacturing company,
with over 115 plants across the US, Mexico and
Canada, 13 of which are in Ontario. It was founded
in 1855 in Toronto, at the site of the city’s famous
flatiron building. The metal it processes and the
metal products it manufactures in Ontario serves,
among others, the automotive, rail, and heavy
construction industries.

The company’s Ontario plants have successfully
participated in many electricity and natural gas
utility-run conservation programs over the years.
After seeing the positive effect these programs
had on the environment, as well as company cost
savings, executives decided to go one step further
and undertake their own independently-funded
program. In 2017, Samuel, Son & Co. implemented
their Energy Coach program at eleven of their
North American plants, four of which are in Ontario
(Markham, Burlington, Hamilton, Stoney Creek).
According to the company, utility run conservation
programs are typically about projects, but this
program has a bigger goal — it's about making
conservation part of the company’s culture.

“We want our employees to feel knowledgeable
about energy and how it is used by our plants

and equipment,” says John Lennartz, Vice
President Engineering & Quality, who is leading the
company’s energy initiatives. “With this knowledge,
employees have a better understanding of how
making small changes can have a big impact on
the environment and the amount of energy we use,
which is important to us.”

Photo credit: Samuel, Son & Co.

The program in question, Energy Coach, involves
multi-disciplinary teams (i.e., from operations,
maintenance, finances and the executive)
assessing plant energy use to identify low-cost
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operational, recommissioning and retrofit energy
saving opportunities. An energy consultant, 360
Energy, was hired to provide training and manage
each plant’s energy team. Most initiatives are
expected to have less than a 3-year payback,

but projects with up to 5-year paybacks are
considered. The program is meant to help
employees understand that utility costs are
controllable.

One example of a measure adopted in the
program’s first year is the ‘stop light program.’
It involves equipment and breakers being
identified with green, yellow and red stickers.
Green you can turn off, yellow ask a supervisor
and red don’t touch. This allows for increased
conservation that is in the hands of the average
employee.

The program, which started as a one-year pilot,
has been extended for another three years, with
projected returns of 5% energy savings a year.
Energy efficiency and greenhouse gas reductions
will form key parts of the company’s 2019
Corporate Social Responsibility Program.

Investments in energy efficiency benefit most sectors
of the economy, but they particularly benefit Ontario’s
growing efficiency sector. In this report, the efficiency
sector includes those companies that develop
technology or provide services designed to reduce (or
complement the reductions of) energy use. The energy
efficiency sector has significant crossover with the
cleantech and construction sectors.

The efficiency sector has grown, and is expected to
continue growing significantly. Exact numbers to date
are hard to find, since the sector is not yet tracked in
Canada.'? The U.S. government only began tracking
the efficiency sector in 2018, and found that, of all the
energy subsectors, energy efficiency added the most —
over half — new jobs in 2017.

The cleantech sector has been studied more because
of its profitable export potential. As a result, there

is more local data on job numbers. According to the
provincial government, Ontario’s cleantech sector has
“$19.8 billion in annual revenues and over 5,000
companies employing 130,000 people.”** The City

of Toronto has recently started tracking growth in its
green sector (which includes cleantech and renewable
energy) and has already found employment growth far
ahead of the annual average. For example, employment
in Toronto's green sector grew by 6.5% between

2016 and 2017, as compared to the 2.1% average
employment growth across all sectors between 2012
and 2017.%

According to the Conference Board of Canada, the
government has a key policy role to play to enable the
cleantech sector to grow to its full potential.*® For a
key example of Ontario’s burgeoning energy efficiency
sector, see the textbox “Ontario’s cleantech sector
success: ecobee smart thermostats”.
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A prime example of Ontario’s success in the
growing cleantech sector is the smart-thermostat
company ecobee. Founded 10 years ago, ecobee
now has over 350 employees and competes
globally with the likes of tech giants like Google.

It is @ major player in a sector slated for major
growth; the global smartthermostat market
accounted for US$1.3 billion in 2017. By 2024, the
market size is expected to reach US$7.9 billion.*®

Smart thermostats can produce significant (up

to 23%) heating and cooling energy savings (the
biggest home energy uses). Not only that, they can
produce these savings in a way that maximizes
resident comfort and financial savings. Customers
can instruct their thermostats to function according
to their specific preferences and the thermostats,
in turn, can instruct their owners how to maximize
energy and cost efficiency by taking into account
applicable energy rates and weather reports.

As of 2017, ecobee was growing at 100% a year.'”
Its customers have extended beyond Canada into
much of the U.S., where it captures about 17%

of the smart-thermostat market. The provincial
government has helped support its development
in numerous ways, including direct funding through
the Smart Grid Fund and featuring its products

(as one of three eligible products) in a utility-run
conservation program.

Reduced operational spending for public services

Energy conservation efforts undertaken by Ontario’s
public sector and broader public sector can reduce
spending on energy bills, freeing up more money to
deliver public services. The ECO has previously shown
the potential for up to $450M each year in energy bill
savings for Ontario’s broader public sector.*® The textbox
“Grand River Hospital (Kitchener-Waterloo): big savings
from energy efficiency” highlights the savings that public
sector energy optimization projects can achieve.

T —
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Photo credit: Grand River Hospital.

Since 2012, Grand River Hospital in Kitchener-
Waterloo has been undertaking a series of energy
efficiency projects, supported by the Greening
Health Care initiative. The aim of this work was to
allocate less of their budget to energy use, and
more to better patient care.

As of 2017, the hospital reduced its energy
consumption by 16.5% compared with 2012,
saving more than $850,000 in annual utility

costs and avoiding 1,210 tonnes of greenhouse
gas emissions annually. About $150,000 of the
money invested in these projects was from utility
incentives, other funding was sourced from the
hospital’s energy conservation fund (created from
savings from the avoided capital and operations
costs of the hospital’s energy optimization efforts).
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Figure 1.8. Total monthly energy consumption for Grand River Hospital in 2017, as compared
to normalized baseline (2012, prior to energy conservation efforts).

Source: Greening Health Care.

The most significant single conservation project
the Hospital undertook was hiring their own
in-house Building Automation System technician.
The hospital now gets full-time service with better
knowledge of how the building systems function
and align with occupied hours. It is also easier
for operations staff to bring forward their energy
conservation ideas, especially after receiving
energy management training (50% of these
training costs were offset by utility incentives).

All changes are then able to be continuously
monitored. As a result, the hospital optimized its
air handling system, which reduced chiller loads
so much the hospital was able to avoid $1.5M
for a new chiller (the primary source of the energy
optimization project funding referenced above).

Beyond the financial savings, these energy
savings have also earned the hospital energy
efficiency and sustainability awards over the
years. The hospital has plans to continue to
build on their energy efficiency successes, with
many more energy optimization projects in the
pipelines.

Energy efficiency has a critical role to play in reducing
Ontario’s GHG emissions. Ontario’s energy system is
the biggest source of the province’s GHG emissions —
about 75%. In turn, Ontario’s energy sources in 2016
were about 75% fossil fuels (see Figure 1.4), of which:

37% were petroleum transportation fuels (about 90%
of which is gasoline and diesel)

28% was natural gas for heating/industrial use

8% were other fossil fuels for heating/industrial use
(which include propane and industrial fuels like coke
and coke oven gas)

2% were from fossil fuels used for electricity
generation (about 6% of electricity in Ontario in 2016
was powered by fossil-fuelled generation, almost
entirely natural gas).
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The other approximately 25% of Ontario’s energy use
was from carbon-free electricity and renewable fuel
sources - wood for home heating, and biofuels (such as
ethanol and biodiesel) for transportation.*®

According to the International Energy Association,
energy efficiency has the potential to be the largest
single contributor (about 40%) of the carbon reductions
needed to achieve global GHG targets by 2030.2°
Recent Canadian-specific modeling shows the potential
for efficiency to deliver 25-39% of the necessary 2030
GHG reductions.?* These numbers do not include
further emissions reductions that could occur if
electricity conservation enabled more fuel switching
from fossil fuels to electricity. More efficient use of
Ontario’s almost carbon-free electricity would help
ensure there is capacity available to replace fossil-
fueled energy uses (like cars and home heating).

It would also help avoid the need for costly new
generation infrastructure.

Ontario has recently replaced its once ambitious and
legally binding GHG reduction targets with a single,
non-binding, target that is more than 60% weaker.??
Despite this, some conservation efforts appear to

be a pillar of the government’s approach to reducing
GHG emissions. The province plans to rely on natural
gas conservation to achieve almost one-fifth of its
expected GHG reductions through 2030, as discussed
in Chapter 2.22 This maintained focus on natural gas
conservation is important, and will require significant
effort, investment and expansion to make the dramatic
reductions that are necessary. However, natural gas
conservation alone will not help Ontario transition to a
low-carbon economy.

Environmental Commissioner of Ontario

Health

The sources of climate change and air pollution that
damage human health are broadly the same: polluting
energy systems that depend on burning fossil fuels.
The bottom line is shown in two key chapters from the
2018 World Health Organization report, Health and
Climate Change, entitled:

The Paris Agreement: The Strongest Public Health
Agreement of the Century

Gaining Massive Health Benefits from Tackling
Climate Change.

As the World Health Organization report explains,
measures that reduce fossil fuel use to meet the Paris
Agreement climate targets, would produce health
benefits worth roughly double what they cost.

The severity of the impact of climate change on
health is increasingly clear. Climate change is the
greatest challenge of the 21st century, threatening
all aspects of the society in which we live, and the
continuing delay in addressing the scale of the
challenge increases the risks to human lives and
health. The drivers of climate change — principally
fossil fuel combustion — pose a heavy burden of
disease [...].%*

Ontario has already experienced one part of this
transition. In the early 2000s, coal burned for
electricity was an important source of air pollution

in Ontario, and the air was so filthy that it prompted
strong protests from public health organizations. The
elimination of coal-fired power by 2014 accounted for
24% of nitrogen oxide, 22% of sulphur dioxide and 29%
of mercury reductions from Ontario’s air.?® All of these
pollutants had major public health impacts, including
respiratory and cardiovascular ailments, heart and lung
disease, and premature death.

Today, fossil-fueled transportation is both one of
Ontario’s major sources of air pollution (which
damages public health), and also its largest source of
climate pollution.
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The major air quality threats from transportation
fuel combustion are nitrogen oxides (NO,), volatile
organic compounds (VOCs), and, particularly in the
case of diesel, fine particulate matter (PM, ). The
transportation sector accounts for about 28% of

Cement and Concrete 5%
Smefters/Primary Metals 3%
Oither Industrial Sources 8%

Litilities 3%

Road Vehicles 34%

Ontario’s VOCs. The major source (by far) of NO_
emissions in Ontario is the transportation sector at
69% (see Figure 1.9). Nitrogen oxides can irritate the
lungs and lower resistance to respiratory infection.
NO, also leads to the production of ground level ozone
and smog, which have further health impacts.

(ier Transportation

11% Misceflansous/Residential

Figure 1.9. Ontario nitrogen oxides emissions by sector (2016 estimates for point/area/
transportation sources). Note: Excludes emissions from open and natural sources.

Source: Ministry of the Environment and Climate Change, Air Quality in Ontario (2016) at 3.

The province’s 2016 air quality report summarizes the
health impacts of ozone as follows:

Ozone irritates the respiratory tract and eyes.
Exposure to ozone in sensitive people can result in
chest tightness, coughing and wheezing. Children
who are active outdoors during the summer, when
ozone levels are highest, are particularly at risk.
Individuals with pre-existing respiratory disorders,
such as asthma and chronic obstructive pulmonary
disease (COPD), are also at risk. Ozone is
associated with increased hospital admissions and
premature deaths.?®

Gasoline and diesel combustion for transportation
also produce fine particulate matter (about 12% of
the province’s total), and diesel engines create far
more particles than do gasoline ones. PM, . can

have negative health effects on the respiratory and
cardiovascular systems.

Traffic-related air pollution means

significant health risks.

For those living or working close to heavy traffic (i.e.,
within 100 metres from a major road or 500 metres
from a highway), or spending long hours commuting
daily on busy roads, traffic-related air pollution means
significant health risks. Unfortunately, these conditions
are present for a large percentage of Ontario’s
population, including its most vulnerable: children,
seniors and people with pre-existing health conditions.

26 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



1. WHY ONTARIO NEEDS ENERGY CONSERVATION

THE TRAP ZONE

Overall air quality in Ontario has improved. Concentrations of most
air pollutants have decreased from 2004 to 2013, including pollutants
associated with traffic such as NO, NOz, and PMaz.5. 5till, those who
live less than 100 m from a major road” or 500 m from a highway face
higher exposure to TRAP, which can result in increased health risks.

Per cent of the Ontario population living near major roads and highways :

Within 100 m of a major road

Per cent of facilities near major roads and highways : ar 150 m of a highway

Within 100 m of a major road
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Within 50 m of a major
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Figure 1.10. Traffic-related air pollution (TRAP).

Source: Public Health Ontario, Traffic-Related Air Pollution: Avoiding the TRAP zone.

For a sense of the magnitude of these health and More comfortable homes and lower bills

economic impacts, for which statistics are not

available at the provincial level, the City of Toronto’s Avoiding wasteful energy use in your home can mean
data is instructive. A 2014 Toronto Public Health significant energy bill savings as well as other valuable
Report found that trucks and cars account for 20% of benefits, like improved comfort and aesthetics. For
premature deaths and 30% of hospitalizations related example, upgrading heating and cooling systems can
to air pollution.?” Burning wood and home heating oil save homeowners $325 a year on energy costs, and
also create air quality impacts, but on a much smaller, also reduce cold drafts, maintenance costs, and noise.

more local scale. Burning natural gas, the second
biggest source of energy in Ontario, causes significant
air quality impacts, but releases much lower levels of

the key toxins discussed above than burning equivalent AVOidiﬂg WﬂStEfUl e“ergy use in your
amounts of gasoline and diesel. Simply put, reduced home can mean Significant energy hill

reliance on fossil fuels will not only play a key role SaViﬂgS and improved Comfort and
in reducing Ontario’s GHG emissions, but will also :
aesthetics.

improve local air quality and public health.
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It is difficult to put an accurate value on the non-energy
benefits of conservation measures. Some customers
value the aesthetic and comfort benefits of energy
efficiency measures above the energy bill savings.
Various studies have estimated that non-energy
benefits add anywhere from 50% to 300% in value
above the energy bill savings. In Ontario, utility-run
conservation programs apply a blanket 15% non-
energy benefit adder when calculating the value of
conservation programs.

Reducing energy waste is particularly important for
those living on less income, as it can mean freeing up
money to cover other life necessities. This segment
of the population also tends to live in older energy
inefficient homes. About 14% of Ontarians are
considered low-income (i.e., earning less than $22,657
after tax for a one-person household in 2016).28 This
number is also higher in certain regions, for example
in Toronto, parts of southwestern and northeastern
Ontario, and First Nation reserves, to name a few. If
conservation programs are not specifically tailored
for low-income customers, they are disproportionately
more likely to be adopted by wealthier customers,
thereby exacerbating the wealth gap. Beyond
addressing wealth disparity, conservation programs
targeted at low-income communities have many
additional benefits, including reduced dependence on
financial assistance, improved health outcomes, and
reduced stress levels. Some great work is being done
in Ontario to target some of the communities most in
need (see, for example, the textbox “Nipissing First
Nation Home Weatherization program” in Chapter 2
of this report). But the need for low-income-targeted
conservation programs far outweighs the available
programming.

Less social conflict and natural heritage losses

Energy conservation can also provide significant social
benefits from avoided social conflicts and natural
heritage losses related to siting energy infrastructure.
Siting energy infrastructure (whether poles and wires,
transformers, pipelines, or new power generating
facilities) is often the source of major community
conflict, whether because of concerns for property
value, health, and/or the environment.

Conservation has already avoided the need for major
electricity infrastructure in Ontario. As of 2016,
electricity conservation efforts (including codes and
standards, utility-run conservation programs, and
electricity pricing policies) were responsible for annual
peak-electricity demand reductions of 4,148 MW, with
the potential to activate another 640 MW if needed.?®
This is a very substantial amount. For comparison,
the two natural gas power plants that were relocated
from their originally planned locations in Oakville and
Mississauga added only about 1,200 MW of peak
electricity capacity combined.

All forms of electricity generation, even renewable
sources, have negative environmental impacts, so the
environmental benefit of avoiding the need for such a
large amount of electricity generation is substantial.®®
Thus, reducing peak demand through conservation

is not just a boon for the environment, for individual
energy bills and the entire province’s finances, it also
reduces conflicts for residents and communities.
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One limitation of energy efficiency and
conservation programs is that most
environmental and climate benefits depend on

reducing total energy use, especially fossil fuels.

Energy efficiency alone does not necessarily
reduce total energy use, because of population
and economic growth. In some cases, energy
savings from energy efficiency are also lower
than expected due to a phenomenon known as
the “rebound effect”. Some rebound can be
expected when:

energy use has been limited by the cost of that

energy, and

efficiency makes energy use cheaper, by
making a given amount of energy go farther
and do more.

For example, a person who buys a more energy
efficient car might drive more if the cost of fuel

was a limitation on their previous driving. For this

person, the more efficient car may not reduce

their gasoline use. (This is called product-specific

rebound.) On the other hand, a person who was
already driving as much as they wanted to (or
had time for) might keep driving the new car
the same amount as before, while using less
gasoline.

Rebound can also occur indirectly. The owner
of a new, more efficient car who now buys less
gasoline might spend the savings on something
else that is equally or more energy intensive,
such as flying somewhere on vacation.

Because of growth and the rebound effect,
energy efficiency is not enough by itself to
reduce fossil fuel use, deliver climate, health
and environmental benefits, and to keep more
money in Ontario. What energy efficiency does

offer is a powerful way to protect standards of living
and keep costs down for individuals and businesses
and complement other measures, such as cap and
trade or another way to price carbon pollution, that
reduce air pollution and climate damage by reducing
fossil fuel use.

How well is Ontario doing in reducing energy waste

to date? This section provides some insight based

on an analysis of the province’s overall energy use
trends. This is a top-down approach to assessing the
province’s progress on energy efficiency. The online
appendices provide a more detailed analysis of utility-
run conservation programs.

Fuel conservation policies have been in place in
Ontario and across Canada since the 1970s. Below
is a brief overview of the state of energy conservation
policies by fuel. The Building Code and appliance
standards are considered separately as they span
multi-fuels.
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Figure 1.11. Ontario’s annual energy use, by fuel type (2007-2016). Note: Due to historical data limitations for previous years,
a relatively minor quantity of natural gas electricity generation appears in both the natural gas and electricity categories.

Source: Statistics Canada, Table 25-10-0029-01 Supply and demand of primary and secondary energy in terajoules, annual; Independent Electricity

System Operator information request.

As shown in Figure 1.11, petroleum transportation
fuel use has increased by 3%, electricity use has
decreased 6%, while natural gas use has decreased
6% over the past decade.

Petroleum products used for
transportation are the largest source

of energy use and GHG emissions in
Ontario.

1.3.1 Petroleum transportation fuels

Petroleum products used for transportation are the
largest source of energy use and GHG emissions

in Ontario. The province does not have any fuel
conservation targets for petroleum transportation
fuels, or targets to reduce the amount people drive.
Transportation fuel efficiency has typically been left to
federal vehicle efficiency standards for both light- and
heavy-duty vehicles. These generally keep pace with
standards in the U.S. to enable uniformity across the

North American automotive sector. Current regulations
aim to improve the new passenger car fleet to be about
38% more efficient on average in 2025 than it was in
2016.

Currently the U.S. is proposing to freeze its fuel
efficiency standards rather than improving them from
2022-2025. If Canada follows suit, it would slow
energy efficiency improvements in this sector.

The province does not have any fuel

conservation targets for petroleum
transportation fuels.

Provincial regulations have led to bio-based diesel and
ethanol substituting for a small share of the petroleum-
based gasoline and diesel used for transportation.
Other provincial impacts on transportation fuel use are
more indirect. They include tools like land use planning
and investments in alternative modes of transportation
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infrastructure. If used properly, these can encourage
modal shifts away from inefficient passenger
combustion-engine vehicles to mass transit, cycling,
walking, and carpooling. However, current government
policies are driving fossil fuel use up; see Chapter 4.

Since 2004, Ontario has dedicated a portion of its gas
tax to municipal transit funding. Through the Growth
Plan in 2006, the provincial government began to

set density and intensification targets for the Greater
Golden Horseshoe area. As well, it began to promote
the development of more transit-friendly communities
in its Provincial Policy Statement. Chapter 4 provides
a more detailed discussion of land use planning as a
tool for transportation fuel conservation.

The province also subsidized electric vehicle (EV) sales
from 2010 to 2018, and had an EV adoption target

of 5% of new vehicles sales by 2020. EVs are more
efficient, using much less energy on average than
equivalently sized combustion engine cars (up to 2/3
less). Ontario’s current EV policy calls for reducing

red tape and enabling the market to increase EV
adoption. The ECO has not seen any specific actions
the government intends to take to achieve these
objectives.

Next to petroleum transportation fuels, natural gas is
Ontario’s biggest source of energy. In 2016, natural
gas was directly used for about 28% of Ontario’s
energy needs — primarily space and water heating in
houses and other buildings, and as a heat source in
manufacturing processes (see Figure 1.4). Natural gas
has less potent air quality impacts than gasoline and
diesel, but is a fossil fuel and represents Ontario’s
second leading source of GHGs.

Environmental Commissioner of Ontario

Like electricity, natural gas use in Ontario is affected
by building codes and product standards, as well as
utility-run conservation programs. Because the first two
conservation policies affect multiple fuels, they are
discussed separately below.

The most important natural gas efficiency policy in
Ontario is ratepayer funded natural gas conservation
programs, which have been in place in some form
since the 1990s. Reducing natural gas through
cost-effective utility-run conservation programs helps
program participants save money, with limited impacts
on non-participants, and helps the province reduce

its carbon footprint. In 2016 natural gas received only
one quarter of the conservation program budget of
electricity programs, although natural gas conservation
represents much greater GHG emissions reductions
and much more of the province’s energy supply. This
differential in budget may be because:

natural gas has historically been less expensive than
electricity (and therefore natural gas conservation is
less appealing to customers), and

natural gas conservation does not help avoid major
new costly infrastructure projects to the same degree
as electricity conservation.

From 2007 to 2016, conservation programs have
reduced natural gas demand in Ontario by about 7%
below what it would otherwise be, which is equivalent
to about 3 Mt of GHGs (see Appendix D for more
details). There is much more achievable potential.
See Chapter 2 for a more detailed discussion of
opportunities to improve utility-run conservation
programs.
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1.3.3 Electricity

Electricity use in Ontario has become more efficient
due to a combination of market forces, more stringent
appliance standards and building codes as well as
utility-run conservation programs.

From 2006 to 2017, utility-run
electricity conservation programs

have resulted in a 7% reduction in
electricity use; codes and standards
have resulted in a 4.8% reduction.

Since the mid-2000s, electricity distribution companies
have provided conservation programs to their
customers. From 2006 to 2017, utility-run electricity
conservation programs have resulted in a 7% reduction
in electricity use.3!

Over that same time, codes and standards (discussed
further on) have resulted in a 4.8% reduction.3?
Electricity is the only fuel in Ontario where the impact
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of codes and standards and conservation programs
are separately tracked (see Figure 1.12).

Because of Ontario’s phase out of coal and
commitment to renewable energy and conservation,
electricity was 96% carbon-free in 2017 and 94% in
2018. As a result, electricity conservation only directly
reduces GHG emissions at certain hours of high
demand (when natural gas-fired generation is used).

Ontario’s low-carbon electricity is a critical step in
the province’s transition to a low-carbon economy

for two key reasons: it is both more efficient and has
a significantly lower carbon footprint than Ontario’s
primary transportation and heating fuels. Electricity
conservation is critical to free up space for fuel
switching from fossil fuels to electricity, and to limit
the province’s need for more electricity generation

to meet this new source of electricity demand. The
ECO’s modeling showed that if Ontario is to displace
enough fossil fueled energy to meet a stringent 2030
GHG reduction target, then, in addition to expanded
conservation, a large amount of electrification (roughly
1/3 of current electricity use) would likely be needed
(see Figure 1.13).

Figure 1.12. Conservation savings due to a combination of
conservation programs, building codes and equipment standards.

Source: IESO, Ontario Planning Outlook (2016) at 8.
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Figure 1.13. Changes in energy use required to meet stringent GHG limits by 2030.

Source: Environmental Commissioner of Ontario, Making Connections: Straight Talk About Electricity in Ontario (2018) at 235.

1.3.4 Other heating and industrial fuels

Roughly 10% of Ontario’s energy use is provided by

a combination of other fuels used for heating and
industrial use, including coke, propane, heating oil, and
wood. These other energy sources do not receive any
significant conservation support.

Industrial uses of coke, wood and biomass for energy

Certain carbon-heavy forms of fossil fuels like coke
and coke oven gas are burned for energy by heavy
industry (in some cases, also serving as chemical
reactants in the production process). An example

is the use of petroleum coke in cement production
and refineries. Biomass is also a source of energy
for Ontario’s pulp and paper or sawmill operations.
Opportunities to reduce the use of these fuels (through
efficiency improvements or fuel substitution) will be
facility-specific. Because these fuel sources are often
by-products of the manufacturing process, they have
a low cost to industry, reducing the incentive to
conserve energy.

Environmental Commissioner of Ontario

Several elements of Ontario’s former Climate Change
Action Plan attempted to overcome this barrier and
encourage energy efficiency or fuel switching among
these industries. These initiatives included the
carbon price established through cap and trade (both
petroleum coke and coke have high carbon emissions
per unit of energy production, so a carbon price
raises the cost of these fuels). The plan also included
the GreenON Industries program and TargetGHG
program (both of which provided funding to reduce
GHG emissions reductions among large industrial
customers). With the cancellation of these initiatives,
there are no Ontario policies or programs designed to
support industrial facilities in conserving these fuels.

There are no Ontario policies or
programs designed to support

industrial facilities in conserving these
fuels.
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Fuels used for heating in remote and rural areas

In parts of Ontario where natural gas is not available
(much of rural and northern Ontario), propane,
heating oil, and wood are burned for heat. While
primarily used to heat buildings, these fuels can
serve other applications as well, such as crop
drying for agriculture. Ontario residents, farms, and
businesses using these fuels have no access to
provincial conservation programs (some of the now-
cancelled GreenON programs did temporarily expand
conservation to users of these other fuels).33

A more comprehensive conservation framework in
Ontario, discussed in Chapter 2, could incorporate
conservation programs for these fuels.

Since 1975, Ontario’s Building Code has been
regulating the use of energy (natural gas, electricity
and other fuels) in new buildings. Ontario’s Building
Code now contains some of the most stringent energy
efficiency standards in North America. The previous
government indicated the Building Code would
gradually trend to net-zero or near net-zero carbon
emissions by 2030 but Ontario’s draft Environment
Plan only mentions supporting “cost effective energy
efficiency.”

The Building Code’s stringent standards leave a huge
swath of Ontario’s home and building energy savings
on the table. Three in four buildings that will be in
use in 2030 already existed as of 2017. The Building
Code’s energy conservation provisions only apply
to new buildings or additions; they do not apply to
major renovations on older, less efficient buildings.
discusses the benefits and challenges of
expanding the Building Code to this segment of the
market.

Another key conservation tool is product-specific
energy efficiency standards. As with the Building Code,
these are typically designed with significant industry

consultation to ensure the standards are technically
feasible and economically effective, and yet stringent
enough to move the industry benchmark forward and
help address gaps in customer awareness. In 1990,
the province established a framework to create its own
product energy efficiency standards. Today Ontario has
87 product energy-efficiency standards in place, 53

of which are for products the federal government also
regulates.®*

The province could significantly reduce its bill for
importing fossil fuels through energy conservation and
fuel switching (see Figure 1.7 for annual spending on
fossil fuel imports).

This could be accomplished by setting targets for the
reduced use of each fossil fuel. Currently, electricity
is the only fuel for which Ontario has a relatively
comprehensive target (i.e., one that encompasses
more than just utility conservation programs). Ontario
has a target for natural gas conservation, but it only
encompasses savings from conservation programs,
not other initiatives such as codes and standards,
and government policies. For other fossil fuels, the
government has no conservation targets at all, and
should set some — a recommendation that the ECO
has made to the government more than once (see
Appendix B at B.4). To ensure the effectiveness of
these targets, the government should track and report
on progress towards them.

The ECO recommends that the government of Ontario
significantly reduce Ontario’s bill for importing fossil
fuels through energy conservation and fuel switching.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines set targets for
reducing our use of each fossil fuel, track and report
progress.
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1.4 Why government action is
needed

Despite the many benefits of conservation, Ontario
has a large amount of cost-effective energy efficiency
potential that is not being acted on, as shown in
section 1.1. Most of the waste is of imported fossil
fuels, which have major negative environmental and
public health impacts. The inefficient use of low-carbon
electricity in Ontario is also important to address, as
it is a resource the province could harness to replace
fossil-fueled energy uses and avoid the need for costly
new electricity generation infrastructure.

Energy technology continues to improve, driven by
energy prices, the climate imperative, and government
action, among others. But technology, by itself, cannot
be counted on to provide the many society-wide
benefits of improved energy efficiency. Appropriate
government action must address three types of
barriers (behavioural, market and systemic) that stand
in the way of Ontario developing a much more energy
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efficient economy. The costs and benefits of conserving
energy are misaligned, and the government is uniquely
placed to rebalance them. Without government, there
is no mechanism to support collective solutions.

Appropriate government action must
address harriers that stand in the

way of a much more energy efficient
economy.

This section examines the most important barriers

to energy conservation — behavioural, market and
systemic — and shows how smart government action
can help address them. These barriers generally
correspond with Ontario’s three types of energy
efficiency potentials: those that are already cost-
effective for individuals and businesses but are not
being implemented; those that are cost-effective now
for society but not yet cost-effective for individuals and
businesses because of market failures, and those that
are not yet cost-effective because of systemic failures.

Overcoming barriers to
energy efficiency

Barriers Government Tools
-

~
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Figure 1.14. Overcoming barriers to energy efficiency.

Environmental Commissioner of Ontario

2019 Energy Conservation Progress Report 35



Behavioural barriers are those that keep an individual
or a business from taking energy efficient actions
that are within their control and ability and that would
benefit their own economic interest. Three of the key
behavioural barriers are:

lack of reliable information
perceived risk and uncertainty, and
upfront costs.

Barrier: Lack of information

A primary behavioural barrier to optimizing energy use
is lack of reliable information for energy consumers
about:

their current energy use and how it compares to
relevant benchmarks

what they can do about it, and

how much this would save, in financial,
environmental and other benefits.

People and businesses may not have the information
or skills to identify the most efficient solutions.

A related barrier is the time and effort required.
Understanding a home or business’s most efficient
energy usage is not a simple task. Even deciding on
the most energy efficient dishwasher or data server is
not easy, let alone optimizing the energy efficiency of a
large building or manufacturing process.

Accurate, reliable information can help. One study
estimates that informational ‘nudges’ focused on
households could reduce GHG emissions in the United
States over 10 years by 7.4% annually without any
significant effect on the well-being of the household.*®
But customer confidence can be hampered, rather than
helped, when customers receive diverse marketing
materials for conservation measures from multiple
sources, which is often a weakness of the current
utility-based programs.

Solutions:

Governments (whether provincial or municipal) can
ensure that individuals and businesses have easy
access to reliable, consistent energy efficiency
information. Such information can come from
educational tools like:

expert advice;

public energy-use reporting and benchmarking for
buildings;

energy-use labelling (for products, buildings and
homes — the latter is discussed in );

energy audits; and

other technical and informational assistance (such
as support for energy managers).

Streamlining the conservation program information
that is currently available from both natural gas and
electricity utilities, could also help to overcome this
barrier (see Chapter 2).

Barrier: Risk and uncertainty

Another key behavioural barrier is customer
uncertainty about the energy and financial savings that
will be achieved from a conservation project, and about
whether new products and technology can be trusted
to operate safely and reliably. People may feel more
comfortable with familiar, inefficient products

and technology than with something new, which they
may perceive as riskier. People and businesses may
also be uncertain as to whom they should trust to do
the work.
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Solutions:

Governments can make energy conservation solutions
as safe and automatic as possible for individuals and
businesses. Confidence can be improved by official
certifications, and by codes and standards that make
proven conservation solutions routine.

examines the opportunity to trigger cost-effective
energy efficiency improvements of older homes during
renovations through amendments of the Building Code.

The unfamiliarity and perceived risk of new products,
technologies, or methods can also be dramatically
reduced if the government buys them first. Each year
the province spends billions buying goods, services,
and infrastructure. Since energy efficient measures
typically save money over the life cycle of goods,
services and infrastructure, and since governments
expect to keep operating that whole time, it makes
good sense for governments to select investments
that will pay back even over long time frames. The
province had already begun to incorporate lifecycle cost
assessments in some of its infrastructure investments
and has advised municipalities to do the same.

The province’s draft Environment Plan says the
government will “[clonsider climate change when
[purchasing] goods and services”, although it adds
the condition that the purchases “be cost-effective.”3¢
“Cost-effectiveness” is not defined. The province
should use a lifecycle (i.e., including capital,
operational, fuel, maintenance and end of life) costs
lens for all government and broader public sector
procurements, and ensure that environmental impacts
are considered in that analysis.

Environmental Commissioner of Ontario

Barrier: Upfront costs

Energy efficiency measures typically require an upfront
investment (e.g., buying a more fuel efficient, more
expensive car or furnace) in exchange for savings that
accrue over a long period of time (e.g., in buying less
fuel). Even when the costs and savings associated
with an energy efficiency project are accurately known,
and will have a clear positive payback, individuals and
businesses are often unable or reluctant to put up the
initial cash.

Low participation numbers for residential energy
efficiency improvements are partly related to high
upfront costs of many energy efficiency upgrades.
Customers interested in pursuing these upgrades may
be unwilling or unable to pay these costs out-of-pocket.

Solutions:

Upfront costs can be reduced, sometimes to zero, with
financing that is secured by the energy savings to be
produced. However, access to financing on good terms
can also be a barrier (described below).

Conservation incentive programs can reduce the actual
payback period of energy efficiency investments, but
also have a behavioural component in convincing
customers that the decision to favour long-term savings
is in their best interests. Making energy efficiency
mandatory (i.e., through codes and standards) could
also reduce costs (through economies of scale) and
eliminate the need for individuals to weigh the short-
term costs and longer-term benefits of conservation.
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Market barriers are those that discourage an individual
or a business from taking energy efficient actions that
are within their control and ability and that would be of
benefit to Ontario, because doing so would not benefit
their direct economic interest. Three of the key market
barriers are:

split incentives

lack of fair pricing for efficiency compared to other
energy sources, and

high borrowing and transaction costs.

Barrier: Split incentives

Energy bill savings represent the primary financial
return on energy efficiency investments. For this
reason, one of the clearest market barriers is the split
incentive that occurs where those who could conserve
energy/invest in energy efficiency do not receive the
resulting bill savings.

For example: landlord/tenant agreements often provide
that only the landlord may alter the building, but only
the tenant pays the energy bills. Where individual

units are not sub-metered, tenants’ individual energy
consumption may have little or no impact on their

bills. This type of “agency barrier” affects about 9% of
overall energy-efficiency potential in the U.S.%7

Even homeowners may be unwilling to invest in energy
efficiency if they expect to move before recouping

the full value of an investment. In the U.S., about
40% of homeowners are deterred from investing in
conservation projects by the estimated length of their
ownership.3®

At a broader level, there is a split incentive between
energy utilities and their customers if the energy
savings are worth more to the utility (due to avoiding
new energy infrastructure) than to the individual
customer who may conserve energy. This has been the
primary rationale for utility-run electricity conservation
programs.

Solutions:

The government could address these split incentives by:

allowing landlords to pass through the cost of energy
efficiency improvements to tenants, provided that the
monthly energy bill savings received by the tenant
are greater than this cost

ensuring that each unit in a multi-unit building has its
own energy sub-meter

helping homeowners who plan to move recoup the
value of energy efficiency investments in their selling
price, through mandatory energy use labelling

encouraging on-bill or property tax financing (so that
the vendor does not put up the upfront cost and
therefore is not disadvantaged by selling the property
before the conservation investment is paid off; the
savings and the repayment both are transferred to
the buyer)

requiring utilities to pursue conservation when it
costs less than energy infrastructure, and

setting energy prices at levels that reflect marginal
system costs.

Barrier: No level playing field

Fossil fuels have an unfair advantage: their price

does not reflect their damage to the environment,

the climate and public health, and they are heavily
subsidized. Because the prices of fossil fuels are
artificially low, energy conservation of these fuels (and
switching to other fuels) is less financially attractive to
customers than it should be.
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Many fossil fuel users, including those who heat

with oil, receive direct financial subsidies. In our
2015/2016 Energy Conservation Progress report, we
indicated that Ontario provides more than half a billion
dollars in tax concessions each year to support fossil
fuel use.

Natural gas use receives an additional subsidy

by forcing ratepayers to subsidize natural gas
infrastructure expansion, which locks in long-term
fossil-fuel dependence. The government enables
Ontario’s natural gas companies® to spread a portion
of the cost of new natural gas infrastructure across

all its Ontario consumers, not just the community

the infrastructure will serve. Lower carbon heating
solutions, such as geothermal, do not receive a
similar subsidy. In 2018, the government overruled

a decision of the Ontario Energy Board, and forced
the board to permit further subsidization by existing
ratepayers of natural gas infrastructure expansion into
rural areas. This could increase natural gas use and
its emissions in Ontario, partly offsetting the proposed
3.2 Mt annual CO_e reduction in 2030 from natural
gas conservation programs in the government’s draft
Environment Plan (see Chapter 2).

The federal carbon pricing backstop has two
components that take effect in Ontario in 2019. On
its own, the carbon price on fuels (to be applied in
April) will capture some, but not all, of the negative
environmental and social costs of burning fossil fuels.
It will therefore only partly resolve the unfair pricing
barrier.

Solutions:

The government can stop subsidizing fossil fuel
consumption, and ensure that retail prices of all forms
of energy include their full social and environmental
costs.

Environmental Commissioner of Ontario

Barrier: High borrowing and transaction costs

Customers interested in pursuing energy conservation
projects may be unable to access financing to cover
the upfront costs of a project, or may only be able to
do so at rates that make the project uneconomic. This
is a problem in both the residential and commercial
sectors.

In the residential sector, lending institutions may not
recognize that energy efficiency investments should be
treated differently than many other types of personal
spending that require credit, due to their ability to
deliver a future income stream in the form of lower
energy bills.

In the commercial/institutional building energy
efficiency sector, investments are being hampered by
high financing and transaction costs. Energy efficiency
projects have comparatively high costs of credit and
project evaluation (for the projected energy savings
and/or for the credit-worthiness of the building owner),
in comparison to the size of the financing required.*®
Most energy efficiency projects are relatively small

for the investment world (in the $10,000 - $100,000
range), and conventional lenders may lack the skills
to quickly and reliably assess the value of energy
efficiency projects. This makes individual, bespoke
credit and project evaluations economically inefficient,
and therefore unnecessarily expensive.

Solutions:

In partnership with private sector lenders, the
government could support initiatives that improve
access to credit on good terms for energy efficiency
projects.

If done correctly, Ontario has a major economic growth

opportunity by improving financing in the commercial/
institutional building energy-efficiency sector. As
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described by Canada’s Expert Panel on Sustainable
Finance,

In Canada, buildings are a major source of GHG
emissions, as our building stock is more energy
intensive relative to other countries, including

those with similar climates. As a result, there

is tremendous opportunity to reduce Canada’s
footprint by retrofitting our existing building sector.
Building retrofitting has the potential to be a winning
proposition for all stakeholders, with energy savings
for building owners, jobs for the construction
industry, and increased lending activity at financial
institutions.**

Standardized energy efficiency project certification can
help lenders understand the value of energy efficiency
projects and reduce transaction costs. For example,
the Investor Confidence Project certifies energy
efficiency projects by assembling existing standards
and practices into a consistent and transparent
process which increases investor confidence in the
projected energy savings.*?

This barrier could also be reduced with the assistance
of specialized intermediate lenders who could act

to standardize and aggregate smaller projects, thus
reducing transaction costs as well as the perceived
risk. To leverage additional capital, they could package
groups of projects into scales that large investors
(such as pension funds) are accustomed to, and then
sell them on. As reported by Canada’s Expert Panel on
Sustainable Finance, “[m]any commentators suggested
that there could be an opportunity to aggregate,
warehouse and/or securitize retrofit projects.”*3

One such intermediate lender is a ‘green bank’,
which governments have set up in many jurisdictions,
including New York, Massachusetts, Rhode Island,
Australia, and Connecticut. Green banks use public
dollars to fund loans and/or to backstop private
investment in the sector. Eventually, a green bank
should make itself obsolete. According to Evergreen,
“[a]s private lenders gain experience and information

about the processes, risks and addressable market
size in clean energy, they can become increasingly
comfortable and confident lending into these
markets.”44

The government proposes, in its draft Environment
Plan, what might become a version of a green bank: an
emissions reduction fund named the Ontario Carbon
Trust (this name could change). Little is publicly known
of the trust’s design, which hopes to leverage some
public dollars to harness a much larger amount of
private dollars via “innovative financing techniques”
and “market development tools” to “speed up the
deployment of [commercially viable] low-carbon
solutions.”#

At the residential level, solutions such as on-bill
financing and local improvement charges can help
provide financing for energy efficiency projects on
favourable terms (see ).

Systemic barriers are those that discourage or prevent
an individual or a business from taking energy efficient
actions that would be of benefit to Ontario, because
the province’s energy system, infrastructure and/

or land use planning make such actions difficult,
impractical or impossible. Three of the key systemic
barriers are:

lack of appropriate technology
lack of appropriate infrastructure, and
urban sprawl.

Barrier: Lack of appropriate technology

Customers can only buy what is in front of them in the
energy marketplace. At the same time, made-in-Ontario
energy efficient technologies may be unable to break
into the marketplace without government assistance.
When appropriate technology is not yet market ready,
or has not yet received relevant Ontario approvals,
government has a unique role to play in supporting
the private sector in research, development,
demonstration, and piloting of new technologies.
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Support innovation.

Solutions:

According to the Ontario Environment Industry
Association, government can support innovation by:

* maintaining supporting agencies that focus on
primary innovation (i.e., in new companies), for
example Ontario Centres of Excellence, and MaRS;

* supporting research and product development
in existing companies, and making sure these
programs are truly accessible and available to
small- and medium-sized environment and cleantech
businesses; and

* helping connect Ontario’s traditional companies with
companies providing energy efficient solutions (e.g.,
a database, social media connections, networking
events, etc.).*®

Support for innovation can also be provided by public
sector procurement as well as government-funded pilot
projects that help prove the viability of energy efficient
technologies and create investor confidence. Great
examples of the latter include pilot projects funded

by the Smart Grid Fund and the IESO’s Conservation
Fund. The government has a unique role to play to help
move local cleantech solutions into economically viable
industry players.

The government’s draft Environment Plan suggests that
the government will support innovation via regulations
and policies designed to facilitate and enable the
sector.*” Such support is essential, as the government
is counting on “innovation” (i.e., technology that is not
yet available) to deliver annual reductions of about 2.2
Mt CO.e in 2030 as part of the government’s pathway
to its 2030 GHG reduction target.

Barrier: Lack of appropriate infrastructure

Energy efficient technology may exist and be cost-
effective but its adoption by individuals is unlikely
if appropriate shared societal infrastructure is not
available. For example, electric cars and buses

Environmental Commissioner of Ontario

1. WHY ONTARIO NEEDS ENERGY CONSERVATION

are much more efficient and have less fossil fuel
dependence (and also pollute less) than conventional
vehicles but their adoption is much less likely if
charging infrastructure is not available. Similarly, urban
commuters are much less likely to walk or cycle if they
do not have infrastructure (e.g., sidewalks, bike lanes)
where they can do so safely. Intercity commuters are
more likely to take buses when designated lanes allow
them to arrive quickly and on time.

Solution:

The government can build infrastructure that makes
energy efficient choices safe, easy and comfortable.

Build infrastructure that makes

energy efficient choices safe, easy
and comfortable.

Barrier: Urban sprawl

Ontario’s current built form largely discourages energy
efficient transportation because it is spread out, low
density, and largely single use (i.e., homes are not close
to jobs, shops, or schools, etc.). The various parties
that are responsible for building out these systems
(e.g., land developers, investment firms, architects and
engineers) do not have a mandate to protect the public
from the collective environmental and economic impacts
of these decisions. Land use planning and existing
infrastructure often mean that individuals are limited in
their transportation options to private car ownership.
See Chapter 4 for further discussion.

Solutions:
The government can use land use planning tools to
facilitate complete communities that integrate multiple

uses, at densities that can support transit and limit
sprawl.

Use land use planning tools to

facilitate complete communities.
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The rest of this report looks in more detail at three of
Ontario’s key opportunities to overcome barriers to
become an energy conserving economy, with reduced
dependence on fossil fuels.

Chapter 2 examines how utility gas and electricity
conservation programs can deliver 3.2 Mt CO.e
of annual greenhouse gas emissions reductions
by 2030 as part of the government’s pathway

to its 2030 target in its draft Environment Plan
(Appendices C and D examine the most recently
available electricity and natural gas utility
conservation program results). Conservation
programs can tackle a range of barriers, including
lack of information and lack of fair pricing for
efficiency compared to other energy sources.

examines opportunities for “deep
efficiency” improvements to Ontario’s older housing
stock, addressing barriers to homeowner retrofits
including lack of reliable information, risk and
uncertainty, upfront costs, split incentives, and high
borrowing and transaction costs.

Chapter 4 discusses opportunities to overcome
the barriers of urban sprawl and lack of appropriate
infrastructure, using smarter land use planning to
reduce energy use and kilometres driven in private
vehicles, while improving public health.
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Endnotes

A more precise definition of energy waste is using more energy than the
minimum that would be needed to achieve the same outcome at the
same (or lower) cost.

2. |IESO, Achievable Potential Study: Long Term Analysis by Nexant (25
November 2016) at 43; Ontario Energy Board, Natural Gas Conservation
Potential Study by ICF International (7 July 2016) at v. (These potential
savings (which could be captured by conservation programs) are on top of
savings already expected from other government actions such as codes
and standards.)

3.

NRCAN Comprehensive Energy Use 1990 2007 2016

database

Passenger transportation (overall energy 417 504 525

use, PJ)

Passenger transportation (MJ/Pkm) 2.21 191 1.82
(-18% from 1990)
(-5% from 2007)

Freight transportation (overall energy use, 198 301 303

PJ)

Freight transportation (MJ/T km) 3.39 2.89 235
(-31% from 1990)
(-19% from 2007)

Residential energy use (overall energy 533 581 552

use, PJ)

Residential energy use (GJ/m2) 1.11 0.84 0.7
(-37% from 1990)
(-17% from 2007)

4. The sector experienced a tripling of auxiliary equipment energy use over

this period. This is likely due to increased data storage.
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Can utility conservation
in Ontario be

more effective? .
Yes, by focusing on programs

that maximize greenhouse gas
emissions reductions and
by streamlining conservation

delivery.

2. Making utility conservation
more effective

Abstract

After transportation fuels, natural gas and electricity are the second and third largest of Ontario’s energy sources.
Natural gas, a fossil fuel, is Ontario’s second largest source of climate pollution. Electricity is the smallest and
cleanest of Ontario’s major energy sources.

Conservation of both of these forms of energy can have significant financial, climate and well-being benefits; natural
gas conservation has larger climate and air pollution benefits.

For close to a decade, Ontario’s electricity and gas utilities have successfully delivered valuable conservation
programs for their respective forms of energy, paid for through customers’ bills. The government has created
uncertainty about continued funding for electricity conservation, but projects that as part of the government’s
pathway to its 2030 target in the draft Environment Plan, expansion of the utilities’ natural gas conservation
programs will reduce Ontario’s annual greenhouse gas emissions by 3.2 megatonnes of carbon dioxide equivalent
(Mt CO.e) by 2030.

This chapter summarizes the financial, climate and well-being benefits of Ontario’s utility conservation programs,

and examines the changes needed to achieve a 3.2 Mt CO_e emission reduction at the least cost. Expanding natural
gas conservation is important but cancelling electricity conservation would offset most of its potential benefits. The
air and climate pollution benefits of electricity conservation can be improved by focusing on reducing electricity use
at times of high demand, when fossil-fuelled electricity generators are running. Conservation of other space heating
fossil fuels, such as propane and oil, and switching between energy sources, may help reduce the cost of the 3.2 Mt
CO,e emission reduction.

Ontario’s post-2020 conservation framework should consider whether a single administrator model would more
efficiently deliver conservation programs for all these energy sources.
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2.1 Introduction

Ontario has recognized that energy conservation is
the least costly energy resource for the province.

Over the past decade, conservation of natural gas
and electricity has helped customers save money on
their utility bills, reduced pressure on existing assets,
delayed the need for new expensive infrastructure and
made living conditions more comfortable for vulnerable
customers. In Ontario, energy conservation programs
have been designed and delivered mainly by the
province’s electric local distribution companies (LDCs)
(for electricity) and gas utilities (for natural gas).

Energy conservation is the least

costly energy resource.

The Ontario Energy Board (OEB) sets the rates and
rules for both the natural gas and electricity sectors.
The OEB also oversees the natural gas demand-side
management (DSM) framework. On the other hand,
the delivery of electricity conservation programs

is overseen by the Independent Electricity System
Operator (IESO). In addition to programs delivered

to distribution-connected customers by the LDCs

and the IESO, the IESO also delivers conservation
programs directly to large customers connected to
the transmission system.?! In all cases, the utilities’
customers pay for the conservation program through
charges on their respective energy bills.? Utility
conservation programs have been around consistently
for just over a decade for electricity and over two
decades for natural gas.® Both the LDCs and the gas
companies have performed well in achieving significant
reductions in electricity and gas use, as detailed in
Appendices C and D of this report (available online).

Ontario should develop a new

framework that will make utility
conservation more effective.

With the current electricity and natural gas
conservation frameworks running out in 2020, Ontario
should develop a new framework that will make utility
conservation more effective, i.e., how it can continue
helping customers save money and improve their
well-being while achieving the government’s goal of 3.2
megatonnes of carbon dioxide equivalent (Mt CO_e) of
GHG emissions reduction by 2030.

2.2. Natural gas and electricity
conservation frameworks

2.2.1 Current conservation programs

Both the electricity and gas utilities are currently

over halfway through their respective conservation
frameworks that were set for 2015-2020. A range of
programs are offered to the main sectors: residential,
commercial, industrial and low-income customers.
Residential programs range from rebates for energy
efficient products sold by retailers to replacing the
heating/cooling systems in homes to deep energy
retrofits of a home. Commercial and industrial programs
under both frameworks range from paying incentives
to offering technical support to make businesses and
industrial facilities more energy efficient. Initiatives
include monitoring and evaluating current energy use
and paying for some of the cost of upgrading to more
energy efficient equipment. Some programs offer
staff training and technical assistance to manage and
improve energy use. There are also programs that
promote leading-edge equipment and processes that
are above and beyond the current market practices to
facilitate “market transformation”. Both frameworks
also offer separate programs for the more vulnerable
residents of the province living in single-family homes
and multi-unit residential buildings to improve their
living conditions and reduce energy use.
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LDC innovation and market transformation. Section
C.2.3 in Appendix C (available online) highlights those
programs.

There are also opportunities for the LDCs and gas
utilities to apply for new programs and pilots. These
opportunities, especially on the electricity side, allow
LDCs to test the cost-effectiveness and market for

a new measure or technology. Under the current
frameworks, there have been several local programs
and pilots successfully launched that have highlighted

Table 2.1 details the key elements of the Conservation
First Framework for electricity and the Demand-Side
Management Framework for natural gas.

Table 2.1. Key elements of electricity and natural gas utility conservation frameworks.

Key elements

Conservation First Framework (CFF)

for electricity

Demand-side Management (DSM)
Framework for natural gas

Duration January 1 2015-December 31 2020 January 1 2015-December 31 2020

Oversight Independent Electricity System Operator Ontario Energy Board

Target 7.4 TWh of persistent energy savings to 2020 Gas targets are set annually based on previous
year's results and allocated budget

Budget (averaged $400 million* for LDC conservation programs $117 million per year, roughly 2% of the cost of

over the course of the
entire framework)

and $46 million® for the IESQ’s transmission-
connected conservation programs (both per year)
roughly 2% of the cost of the province’s electricity
system®

the province’s natural gas system’

Funding Funded through the Electricity Charges portion of Funded through gas distribution rates, based on
the bill, based on conservation spending for all conservation spending for that class of customers
customers (approximately 2.5% of the total Global (e.g., $2/month per residential customer
Adjustment®) account®)

Performance Persistent energy savings Cumulative energy savings

metrics’

Eligible incentives for
utilities

Eligible for a Mid-term Incentive, Achieving Target
Incentive and Exceeding Target Incentive. Joint
plan with other LDCs means higher incentive. Also
eligible for cost-efficiency incentives. Alternatively,
can pursue pay for performance funding!!

Eligible for scaled incentives based on
performance against targets. Natural gas utilities
need to achieve 150% of their targets to maximize
incentives. Annual incentives are capped at
$10.45 million each for Union and Enbridge.*2

Penalties

Range of remedial actions available to the IESO,
including financial remedies*®

Program delivery is voluntary; the OEB does not
have any penalties if gas companies miss their
targets

Mid-Term Review

Completed by the IESO and presented to Minister
of Energy on June 1, 2018 (the IESO advice is not
in public domain)

The completed report was posted on the OEB’s
website in November 2018

Source: 2015-2020 IESO-LDC Energy Conservation Agreement (2014), various Directives and Directions from the Ontario Minister of Energy to the IESO, OPA and
OEB from 2014 to present; “Conservation Delivery and Tools”, online: Independent Electricity System Operator www.ieso.ca/en/Sector-Participants /Conservation-
Delivery-and-Tools/LDC-Toolkit. [Accessed 13 February 2019]; Ontario Energy Board, EB-2014-0134, Report of the Board: Demand-side Management Framework for
Natural Gas Distributors (2015-2020), (Toronto: OEB, December 2014).
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2.2.2 The benefits of conservation

Both the electricity and the natural gas industries
have successfully designed and delivered energy
conservation programs to Ontarians, and have been
instrumental in fostering a culture of conservation

in the province. Conservation programs delivered by
Ontario’s gas and electricity utilities and the IESO have
saved ratepayers and the province money, have helped
reduce the province’s GHG emissions and have made
homes more liveable and businesses more competitive
by making them more energy efficient.

Both the electricity and the natural
gas industries have successfully

designed and delivered energy
conservation programs to Ontarians.

Energy use benefits

Electricity conservation was introduced in Ontario in
the early to mid-2000s when the province was facing a
threat of inadequate power supply and poor reliability.
Public appeals to conserve, especially during the
hottest days of the year, were not uncommon.** The
primary goal of conservation was to reduce system-
wide peak demand on these hot days. While reliability
was the initial driver for Ontario to invest in electricity
conservation, there have been additional financial,
system, and environmental benefits for customers and
for the province as well.

Since 2006, ratepayer-funded electricity conservation
programs have reduced annual electricity consumption
by around 9 TWh at the generator level, as presented
in Figure 2.1.%5 This is enough electricity to power
close to a million homes.® Without these conservation
programs, electricity use in the province would have
been almost 7% higher than what was recorded in
2017.%7

.
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Figure 2.1. 2017 persistent net energy savings from electricity
conservation programs 2006-2017.

Note: this does not include savings from codes and standards and non-IESO
conservation.®

Source: Independent Electricity System Operator, information provided to the
ECO (15 January 2019).

As mentioned earlier, electricity conservation has
helped shave the province’s peak demand, which is

by far the most expensive power to provide. Without
utility conservation, peak demand would have been
roughly 10% higher in 2017 than it actually was. Figure
2.2 presents the 2017 persistent net peak demand
savings from 2006 to 2017 from ratepayer-funded
electricity conservation programs. Given the fact that in
Ontario, electricity demand during peak hours is usually
met by increasing gas-fired generation, shaving off
peak demand has also had environmental benefits for
the province in the form of lower GHG emissions.

25

0.5

Persistent net peak demand savings (GW)
P
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Year

Figure 2.2. 2017 persistent net peak demand savings 2006-2017.

Note: does not include codes and standards, pricing policies and other
influenced conservation.*®

Source: Independent Electricity System Operator, information provided to the
ECO (15 January 2019).
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Natural gas supplies about 28% of Ontario’s energy

needs. Reducing natural gas use through conservation

reduces customer bills, reduces pressure on the
infrastructure (although to a lesser degree than for

electricity conservation), acts as a resiliency resource

and most importantly, reduces GHG emissions.
In 2016, natural gas use was roughly 8% lower for
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Union Gas customers and 6% lower for Enbridge
customers than it would have been without DSM
programs, based on conservation results from
2007 onwards.?° Figure 2.3 presents an estimate of
persistent gas savings to date. Since 2007, natural
gas conservation programs have reduced annual
natural gas consumption by close to 1,700 million
m3. This is enough natural gas to fuel over 700,000
homes.?*

2012 2013 2014 2015 2016

@ Enbridge

Figure 2.3. Persistent net energy savings from natural gas conservation programs 2007-2016.

Source: Enbridge Gas Distribution Inc., 2016 Demand Side Management Annual Report; Union Gas, 2016 Demand Side Management Final Annual Report.

Overall economic benefits

In order to ensure that utility conservation is adding
value to society and to the energy system and its
customers, most utility conservation programs must
pass cost-benefit tests before they are delivered. In
Ontario, energy conservation programs are primarily
assessed using the Total Resource Cost (TRC) test.
This test quite accurately measures the financial
costs and benefits of conservation and its impact
on the energy system, but does a less complete job
of measuring non-energy benefits, such as improved
customer comfort and reduced greenhouse gas
emissions. Therefore, both conservation frameworks

use a 15% adder to the TRC test to account for non-
energy benefits, including GHG emissions.?? Later

in this chapter, we discuss improvements to cost-
effectiveness testing to more accurately quantify the
emissions reductions from conservation, value these
reductions, and prioritize programs that can deliver
emissions reductions.

To date, both natural gas and electricity programs

have performed well in terms of cost-effectiveness. In

2017, LDC-delivered programs had a TRC of 2.54.%3
This means that for every dollar spent on electricity
conservation, there was a benefit of $2.54 to society
as a whole.?* For natural gas conservation, 2016
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For every dollar spent on electricity

conservation, there was a henefit of
$2.54.

verified results have shown than Enbridge and Union
programs have TRCs of 2.6 and 2.9 respectively, a
benefit of close to $3 to society for every $1 spent
on natural gas conservation.?® Therefore, utility
conservation continues to be beneficial to Ontario as
a whole.

Energy system benefits

Most of the benefits from conservation captured in the
TRC test (described above) are from reduced costs

in building, fuelling, and operating the electricity and
natural gas systems.

There are short-term and long-term benefits to the
electricity grid from conservation. In the short term,
conservation reduces the use of existing electricity
assets, especially during peak hours, when gas-fired
generators need to come online and there is also
increased pressure on transmission and distribution
assets. The province saves on operational and fuel
costs and sees less stress on existing assets because
of conservation.

Since conservation efforts put in place now will save
electricity over multiple years, they may postpone

or nullify the need for capital investments in new
generation, transmission and distribution assets. The
textbox “Using conservation and demand response
to postpone/avoid new infrastructure spending” on
regional conservation details an example of LDC-led
conservation and demand response to postpone new
asset construction. With the IESO projecting that the
province may be facing a supply shortage by as early
as 2023, this long-term benefit of conservation can
be crucial in ensuring that the province does not run
into reliability issues and face expensive infrastructure
spending.

Using conservation and demand response
to postpone/avoid new infrastructure
spending

Toronto Hydro is currently piloting a rate-funded
conservation/demand response (DR) program
that is expected to contract close to 12 MW

of demand response by its completion in mid-
2019.2% In its current application, the LDC is
asking for another $4.6 million over 4 years for
more local demand response programs that
would defer distribution infrastructure as part
of its Station Expansions Program.?” These
investments include installing battery storage
and implementing targeted DR programs to
reduce peak demand by 10 MW and defer an
estimated $135 million of expansion investments
in two transformer stations for 5 to 6 years.?®
These investments will allow Toronto Hydro to
address capacity constraints with local DR,
maintain and enhance reliability of power, expand
the planning toolbox to non-wires solutions and
allow for more flexibility in future asset planning.
Both transformer stations are expected to

reach 85% capacity by early 2022 and therefore
local DR can help maintain reliability in the
short to medium-term while more long-term
capital-intensive plans are developed.?® One of
the main reasons Toronto Hydro is proposing
local conservation and DR is because the cost
is significantly less than building new assets
and therefore will have a lower impact on the
customer’s bills.

The LDC also proposed a conservation
alternative to provide capacity relief for a
transmission corridor between 2018 and 2021,
advising that the incremental conservation would
cost between $7-8 million and would defer the
transmission need by 5 years.%°

The OEB is expected to render a decision on the
application in the second half of 2019.

52 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



For natural gas conservation, the primary economic
benefit is reduced spending on commodity natural
gas, which is almost entirely imported from outside
Ontario. The benefits from gas conservation in
avoiding infrastructure spending are not as large as in
electricity. There is no direct equivalent in the natural
gas system to the electricity conservation benefit of
avoiding the need to build new electricity generating
stations.3! There is some benefit in reducing the
infrastructure cost to deliver natural gas to customers,
but this is only beginning to be quantified, and

is discussed later in the chapter (textbox “Gas
conservation and infrastructure planning”).

Customer benefits

One of the primary benefits to customers participating
in energy conservation programs is of course lower
energy bills, from making homes, businesses

and industries more energy efficient. In addition,
conservation can offer valuable co-benefits for some
participants.

One of the primary benefits to

customers is lower energy hills.

Conservation programs geared towards more
vulnerable customers such as low-income communities
and Indigenous residents are often delivered at no
cost to the customer and deliver a range of other
benefits beyond simple bill savings. Programs help
reduce energy bills, make living conditions more
comfortable (especially for electrically heated homes)
and help with better bill arrears management. The
textbox “Customer experience with utility conservation
programs” highlights two examples of customers

from different sectors who have benefitted from utility
conservation programs.

Environmental Commissioner of Ontario
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Customer experience with utility
conservation programs

Lake Shore Gold Mine’s experience with the
Industrial Accelerator Program®2

Lake Shore Gold (LSG) is a Canadian based
gold producer (a division of Tahoe Canada)

with operations based in Timmins, Ontario. The
company currently operates two underground
mines in Timmins West and Bell Creek, along
with an ore-processing mill at Bell Creek. The
Bell Creek mill is a conventional gold mill circuit,
involving crushing, grinding, gravity and leaching,
followed by gold recovery processes. The mill
relies on ore from both the Timmins West site,
and the Bell Creek underground operation. The
company currently employs 650 employees. The
two facilities have a combined annual electricity
capacity of 27 MW and annual electricity
consumption of 181,000 MWh.

Lake Shore Gold is eligible for Ontario’s electricity
conservation program for large transmission-
connected customers, the Industrial Accelerator
Program (IAP). According to Lake Shore Gold,
the application process to participate in the IAP
was straightforward and made easier because
of support from an IESO account representative.
Since April 2017, the company has been an
active participant in several initiatives under the
IAP. LSG has completed five design engineering
studies with one progressing to a Small Capital
Project, where LSG replaced six 30-year old
compressors with three more energy-efficient
ones at the Bell Creek mine site. The new
compressors are expected to save the company
1300 MWh of electricity annually. The company
is looking to start another small capital project to
upgrade underground ventilation in Q2 of 2019.
Lake Shore Gold recently completed a second
successful year of the Energy Manager Incentive
Program and all lighting in both the mines and
the mills has also been changed to energy-
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efficient LEDs under the IAP’s Retrofit initiative.
LSG has seen electricity savings and increased
productivity from participating in the IAP. Its ore-
processing throughput has improved by over 20%,
while the electricity cost associated with processing
has reduced by 20%. Participation in the IAP and
other energy management programs has helped
LSG reduce its electricity use by 8500 MWh in
2018.

A semi- autogenous grinding (SAG) mill at LSG’s ore-processing
mill, one of the most-energy intensive equipment at that site.

Photo credit: Lake Shore Gold.

Nipissing First Nation Home Weatherization
program

In 2017, Nipissing First Nations (population:

about 1,450) worked with Union Gas and Hydro
One to improve home energy efficiency for its
residents with poor home insulation. This ratepayer-
funded program provided and installed home
weatherization measures (e.g., additional wall/

basement/attic insulation, window repairs, low flow
shower heads and faucet aerators, and water tank
insulation), as well as some non-energy related
safety measures (e.g., carbon monoxide and smoke
alarms, minor mold remediation, and ventilation
improvements), at no cost to participants.®®

Nipissing is located in Northern Ontario, about 40
km west of North Bay on the shore of Lake Nipissing,
where residents face frigid winters. Heating costs are
a major burden for residents in the community, many
of which are low-income seniors and elders, living in
older inefficient homes needing repairs.3* Despite
the fact that these weatherizing measures are very
cost-effective, access to capital is a major issue for
many residents, making these residents excellent
candidates for free energy efficiency upgrades to
their home envelopes. Such upgrades normally save
about 15% of heating costs on typical housing stock,
but can achieve much higher savings in less efficient
homes. The community has already reported that
homeowners have “seen a significant cost savings
which they are able to apply [..] where it is much
more needed.”%®

Homeowners have seen a significant

cost savings which they are able to
apply where it is much more needed.

This type of utility/First Nation collaboration is
increasing in Ontario, for example recent electricity
conservation projects were completed in Fort
Albany, Kaschechwan and Attawapiskat on over 90
homes. By 2020, Union Gas plans to provide its
Home Weatherization Program to all its on-reserve
customers.3®
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Natural gas conservation has a larger

impact on reducing GHG emissions.

Greenhouse gas reduction benefits

While both electricity and natural gas conservation
reduce energy use, natural gas conservation has
a larger impact on reducing GHG emissions since
Ontario’s electricity system mostly runs on clean

2. MAKING UTILITY CONSERVATION MORE EFFECTIVE

generation (approximately 94% clean generation in

2018%"). For every cubic metre of natural gas that

is not used thanks to conservation, there is an
associated reduction in GHG emissions. Natural gas

combustion primarily releases carbon dioxide along

with minor amounts of methane and nitrous oxide.

Natural gas conservation from 2007 to 2016 has

reduced Ontario’s annual greenhouse gas emissions

by roughly 3.3 Mt (approximately 2% of Ontario’s

annual emissions), as shown in table 2.2.

Table 2.2. Greenhouse gas emissions reductions (Mt CO,e) from persistent gas utility conservation programs (2007-2016)

GHG savings from persistent

natural gas savings (2007-2016)

Enbridge emissions reductions 1.18 Mt
Union Gas emissions reductions 2.09 Mt
Total 3.28 Mt
Ontario total emissions in 2016 (rounded) 161 Mt
Emissions reductions from natural gas conservation as % of total Ontario emissions 2.04%
in 2016

Note: Does not include reductions in upstream emissions.

Source: ECO calculation based on combining first-year net natural gas savings from conservation programs between 2007 and 2016, as reported by

Enbridge and Union Gas, and assuming persistence of these savings in 2016.38
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Electricity consumption leads to GHG emissions mostly
during hours of the day when electricity demand is

the highest (summer and winter weekdays) since
GHG-emitting gas-fired generators are turned on to
meet this higher demand. So not only does electricity
conservation help in saving operational and fuel costs,
it also helps reduce GHG emissions. IESO data has
shown that in 2017, there was the potential to directly
or indirectly reduce the use of gas-fired generation,
i.e., reduce GHG emissions, in approximately 17-42%
of the hours in a year.® Natural gas-fired generation

is projected to run more frequently in future years, as
discussed later in this chapter, so the longer-term GHG
reduction potential of electricity conservation is higher.

Estimating the historical GHG emissions reductions
from electricity conservation programs over the

past decade is tricky as it relies on a number of
assumptions as to what generation resources would
have been used to produce electricity if conservation
had not taken place. The ECO has previously looked
at this and estimated that the combined impact of
conservation programs, codes and standards, and
renewable generation reduced electricity sector
operational emissions in 2015 by 3-10 Mt CO_e,
depending on the assumptions used.*® Taking the
midpoint of this estimate (6.5 Mt CO,e), and updating
for program activity through 2017, the impact of
electricity conservation programs alone was roughly
a 2.6 Mt CO_e emissions reduction in 2017.* While
this is almost as large as the emissions reductions
achieved from natural gas conservation programs,
spending on electricity conservation has been much
higher.

The future greenhouse gas reduction potentials of both
electricity and natural gas conservation are examined
in more detail later in this chapter.

Utility conservation also has other benefits such as
cleaner air, better health and economic growth, which
were discussed in of this report.

2.3. Current uncertainty

With a new government elected in 2018 that
emphasizes the importance of cutting costs, electricity
rates and taxes, there has been a high level of
uncertainty about the future of utility conservation.
Specifically, spending on electricity conservation
programs has been considered by some to be an
unnecessary charge on already high electric bills and
creating more waste during hours of electricity surplus.
We now look at what the current government’s latest
announcements are for the electricity and natural gas
conservation frameworks.

2.3.1 Mid-term reviews

Mid-term reviews for both the electricity and natural
gas conservation frameworks (initiated prior to the
change in government) were completed in 2018. These
reviews were expected to guide conservation policy
through the end of the current framework (2020).

For natural gas, the OEB completed this review in
November 29, 2018, making only minor changes to
the current framework (some of which are discussed
later in this chapter). The OEB also indicated that the
development of the next framework (post-2020) will
commence in early 2019, where more substantive
changes (e.g., budget expansions, amortization of
DSM costs) to the framework could be considered.*?

For electricity, the IESO completed its work on the mid-
term review in spring 2018, and submitted an advice
report to the Ministry of Energy, Northern Development
and Mines (MENDM) with its recommendations.
MENDM has not acted on this report yet, due to a
change in policy priorities, discussed below. As a
consequence, no changes have yet been made to

the electricity conservation framework based on the
mid-term review.
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The IESO’s draft advice report on the
Electricity Conservation Mid-Term Review

The Independent Electricity System Operator (IESO)
completed and filed a draft mid-term review report
on the framework for electricity conservation
programs (the Conservation First Framework (CFF))
on June 1, 2018, including recommendations,
with what is now the Ministry of Energy, Northern
Development and Mines (MENDM). Since this
report was filed, Ontario has seen a change in
government. It is important to note that the report
was in draft state when filed, and MENDM has
indicated that certain aspects of the report are
now out of date and therefore not relevant to the
government’s current priorities, which include
lowering electricity costs for Ontarians by 12%.43

MENDM provided the ECO with a confidential

copy of the IESO’s draft advice report.** Several
recommendations made in the IESO’s draft advice
report align with the opportunities discussed in
this chapter. Given its draft and confidential nature,
the ECO is providing only a high-level summary of
some of the pertinent aspects of the IESO’s draft
advice report.

Operation of the 2015-2020 Conservation First
Framework: The report generally finds that the CFF
is performing well to date, and makes relatively
minor recommendations for adjustments to
electricity conservation program operations within
the existing framework. Two outstanding issues
include how to ensure availability of conservation
programs in all parts of the province, and what

to do in areas where local distribution companies
(LDCs) may exceed their budgets (often due to
better than expected customer participation) before
2020. The report makes some recommendations
regarding target and budget exchange, and
centralized delivery of province-wide residential
programs, to address these issues.

Improving the customer experience: The report
flags that customers continue to be confused by

Environmental Commissioner of Ontario
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Customers continue to he confused
by a variety of conservation

programs offered by multiple
organizations.

a variety of conservation programs offered by
multiple organizations and that there is a need for a
“one-window approach” to conservation. The report
notes the IESO’s efforts in this area, including
work on a multi-fuel collaboration guideline that

will include principles on attribution of costs and
benefits and best practices from other jurisdictions,
and a mechanism to fund multi-fuel pilots and
programs that are joint initiatives between the
natural gas companies and the LDCs and/or other
partners.

Updating cost-effectiveness calculations:

The report recommends that the current 15%
non-energy benefits adder used in program
cost-effectiveness testing should be revised to
separately value the cost of carbon from other
non-energy benefits such as comfort. The report
recommends that a 13% adder should be used
for non-energy, non-carbon benefits, and that
the avoided cost assumptions used to calculate
the benefits of conservation initiatives should
be updated to reflect current electricity system
conditions and to include an explicit price on
carbon.

Post-2020 conservation framework: All
stakeholders who were part of the mid-term
review process emphasized the importance of
conservation continuing post-2020. The report
recommends that larger projects that can take
multiple years to bring projects into service should
receive certainty of funding during the transition,
but all other programs should be closed within the
2015-2020 framework to minimize administrative
costs, and make a clean transition to a new
framework.
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In terms of the next framework, the report
recommends that research and consultation
on program design and governance should
begin now, and that an improved governance
model be in place by early 2020 that has been
vetted through broader public and stakeholder
consultations.

Before developing the next framework, the report
recommends an independent third-party review
to look at governance, and identify potential
entities that could design, deliver and manage
energy efficiency programs in Ontario, taking into
account customer and sector needs. The report
notes that energy efficiency is split amongst
different entities (gas utilities, electric utilities/
IESO, and at the time of the report, GreenON)

all subject to different requirements. Savings in
cost, increases in efficiency and enabling greater
integration should be a goal for the post-2020
energy efficiency framework.

Other important elements for discussion for the
next framework include:

* establishing the primary objective of the
framework (e.g., energy savings, reducing
peak demand, meeting supply needs, reducing
greenhouse gas emissions or a combination of
some or all of these goals)

* reviewing the definition of eligible conservation
technologies, based on the objectives of the
framework

* considering entities for delivering conservation
beyond the IESO-LDC-natural gas model, that
could be driven by markets

* achieving an integrated sustainability
framework with a one-window experience for
customers

* implementing a more flexible framework based
on a longer-term target, that can be amended

periodically without the need to stop and start the
framework, and

* considering regional needs by targeting
conservation to areas of the province where
it may be more valuable in meeting electricity
system needs.

Commentary

Several of the issues noted in the IESO’s draft

report are addressed in more detail later in this
chapter (based on publicly available materials),
specifically:

Improving the cost-effectiveness testing used

for electricity conservation, including better
measuring and valuing greenhouse gas emissions
reductions (section 2.4.2), and

Increasing energy and cost savings and
emissions reductions and improving the customer
experience, through greater collaboration between
natural gas and electricity utilities and/or a single
administrator that is responsible for conservation
programs for multiple energy sources, including
other fuels for which programs do not currently
exist (section 2.5).

2.3.2 Moving electricity conservation to
the tax base

Spending on electricity conservation is currently
charged to all electricity customers under the Global
Adjustment, which is part of the commodity cost in
electricity bills. There has been a promise from the
current government to move some or all of the cost of
conservation spending from the electricity bill to the
tax base. Conservation costs about $400 million a
year out of the $21 billion annual cost of the electricity
system.*® At this point in time, there are no timelines
as to when or how this change will be implemented.

The proposal to move conservation spending to the
tax base has raised concerns in the industry and
amongst stakeholders about the future of electricity
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Conservation First Framework, achieving almost 70% of

Conservation costs ahout $400 the provincial target halfway through the framework.

million a year out of the $21 hillion _ _
. - Promoting further uncertainty, the government’s

annual cost of the electricity system.

recently released draft Environment Plan did not
mention electricity conservation.

conservation in the province. If the government’s main

objective is reducing the provincial deficit, spending What would happen if we stopped electricity

on electricity conservation that is funded by taxation conservation programs altogether?

may face cuts or complete cancellation. In light of the

likely focus on cost-cutting, the industry has provided Cutting electricity conservation programs would make it

recommendations as to how money can be saved in more difficult for Ontario’s electricity system to maintain

the current framework.*® reliability and deliver enough power to meet Ontario’s
needs. The IESO’s 2018 Technical Planning Conference

MENDM has confirmed that reducing electricity rates assumes that about 15 TWh of electricity savings and

is a top priority for the government and decisions on almost 2,400 MW of peak demand will be achieved from

conservation policy will be made with this in mind.*’ new conservation programs by 2035 (Figure 2.4).*° To

Given the new policy priorities, MENDM has indicated be clear, all of these savings are to be achieved from

that the recommendations of the Conservation new (post-2017) conservation activity.

First Mid-Term Review, presented to the Minister

of Energy in July of 2018, are now out of date and . . . .
therefore not immediately relevant to discussions Cuttlng E|ECtI’ICIty conservation

related to the future of electricity conservation.*® It programs would make it more
is important to note that the province’s LDCs have dlfflCUlt tO maintain rellahlllty

performed exceptionally well in the current 2015-2020
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Figure 2.4. Projected electricity and peak demand savings from future (post-2017) electricity conservation programs.

Source: Independent Electricity System Operator, “2018 Technical Conference” (presentation at IESO Technical Conference, September 2018) at 20.
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These estimated electricity and peak demand savings
from future conservation programs are equivalent to
about 10% of Ontario’s current electricity supply and
peak demand. If conservation programs are cancelled,
this energy would have to come from generation
resources instead, including new generation or
imports.

Even if all of these future conservation savings are

achieved, Ontario is forecasting a supply gap beginning

30

in 2023 when long-term contracts start expiring,
nuclear generation plants are being refurbished and
Pickering nuclear units are shut down (Figure 2.5).5°
This gap has been made larger by recent policy

shifts such as the cancellation of 751 renewable
generation projects. Cutting conservation programs
would increase this supply gap and put Ontario in a
precarious position, in need of a large amount of new

supply.

Total resource requirement
(Reference demand outlook + planning reserve)

\

15

Summer Available Capacity at
Tima of Peak (GW)

2018 2020 2021 2022 2023

Figure 2.5. Projected future electricity supply gap.
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Refurbished nuclear

Existing and committed resources

2027 2028 2029 2030 2031 2032 2033 2034 2035

Note: This projection assumes that planned future electricity conservation programs will continue. If this does not occur, the gap between supply and demand

would be larger.

Source: Independent Electricity System Operator, “2018 Technical Conference” (presentation at IESO Technical Conference, September 2018) at 50.

While many believe that Ontario has an electricity
surplus, this is only true during periods of lower
demand, such as spring and fall nights and weekends.
During peak summer hours, the province can be in

a position where it barely has sufficient electricity to
maintain the grid’s reliability.

The variability in electricity demand in Ontario
depending on the time of the day and on the season is
presented in Figure 2.6.

While many believe that Ontario has

an electricity surplus, this is only true
during periods of lower demand.
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There is another reason to continue and enhance

electricity conservation, one that is favourable to Conservation remains the cheapest

ratepayers. Conservation remains the cheapest
electricity resource, as shown in Figure 2.7. Electricity
conservation is a much less expensive way of filling the
supply gap than building new generation.

electricity resource.

Conservation  N\NNN\N\\N 2
Wind . 7
Natural gas I 8
Combined heat and power T 8
Nuclear refurbishment I 8
Hydroelectricity [ ENREGERIEGE 12

New Nuclear I 12

Source of generation

Solar 14
Bioenergy N 16
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Estimated minimum cost of new generation (cents/kWh)

Figure 2.7. Estimated minimum cost of new electricity generation in Ontario, 2016.

Source: Independent Electricity System Operator, information provided to the ECO (31 January 2018).
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The IESO now hills taxpayers $2.5

billion/year to keep our electricity
system running.

In terms of keeping electricity costs low, another

factor is the scheduled expiry of the Fair Hydro Plan in
2022/23. The Fair Hydro Plan has artificially reduced
customer’s electricity bills by 25%;5* the IESO now bills
taxpayers $2.5 billion/year to make up for this revenue
shortfall and to keep our electricity system running.52
When this artificial discount expires, Ontarians will face
a spike in their bills. Conservation programs can help
mitigate that increase.

Cutting electricity conservation programs would
also make it more difficult for Ontario to meet its
climate targets, as GHG-emitting gas-fired electricity
generation would need to run more frequently. We
will see in section 2.4.2 of this chapter how future
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electricity conservation could affect greenhouse gas
(GHG) emissions, and how improvements could make
electricity conservation programs more effective in
contributing to the province’s climate goals.

2.3.3 More natural gas conservation to fight
climate change

The government’s draft Environment Plan forecasts
that gas utilities conservation programs will deliver
3.2 Mt CO.e of the government’s goal of 18 MT of
greenhouse gas (CO,e)> reductions by 2030, as
shown in Figure 2.8.54

The government forecasts that gas
utilities conservation programs will

deliver 3.2 Mt CO,e of greenhouse gas
reductions.

Mt COze

162 162

162 182 162 162 181 161 481

1a3®

== Innovalion 2030 Target

= Emissions Forecast (business as usual) {Favis Agreoment
T g 2 5 2 2 28 5 8 8 3 8 ¢85 8 %8 8
=] o o = = o o = (=] o o o o = =1 =1 o
™ o ™~ ™ ™ o o~ ~ ™ o~ ] ™~ o~ o ™~ ™ ~

Figure 2.8. Proposed path to meeting Ontario’s new, higher 2030 emissions target of 143 Mt COe.

Source: Ontario Ministry of the Environment, Conservation and Parks, Preserving and Protecting our Environment for Future Generations:
A Made-in-Ontario Environment Plan (Toronto: Queen’s Printer, November 2018) at 23.
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The government states it will work with the OEB to
expand cost-effective natural gas conservation to
“simultaneously reduce emissions and lower energy
bills”.%® The plan does not provide any details on
what those programs will look like, what level of GHG
emissions will be reduced from these programs, how
much they will cost and what the impact will be on
the utility bill. The forecast emissions reductions from
expanding natural gas conservation begin in 2021,
which may indicate that the government has no plans
to alter natural gas conservation programs before the
end of the current framework in 2020.%¢

2.3.4 Next steps

Both natural gas and electricity conservation have
important roles to play in reducing GHG emissions,
in saving money for the province’s homes and
businesses and in improving the well-being of
Ontarians. With the current utility frameworks more
than halfway completed, now is an opportune time
for Ontario to review utility conservation programs to
make them more effective, especially in light of the
province’s proposed climate goals under its Made
in Ontario environment plan. In the next section, we
analyze in more detail if the emissions reductions
projections in the environment plan are feasible for
Ontario to undertake and what more it can do to
reduce GHG emissions via energy conservation.

2. MAKING UTILITY CONSERVATION MORE EFFECTIVE

Both natural gas and electricity
conservation have important roles

to play in reducing GHG emissions, in
saving money and in improving the
well-being of Ontarians.

2.4. How can Ontario achieve
3.2 Mt C02e of emissions
reductions from conservation?

2.4.1 Expansion of natural gas conservation

As mentioned earlier, in its draft Environment Plan,
the government states that 18% of its GHG reduction
goal of 18 Mt CO_e by 2030 will come from the
Natural Gas Conservation Action (see Figure 2.9).57
This assumes a gradual expansion of natural gas
conservation programs delivered by the utilities,
subject to discussions and approval by the oversight
body for gas conservation, the OEB.%®
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Figure 2.9. Planned emissions by sector and emission reductions actions in 2030.

Source: Ontario Ministry of the Environment, Conservation and Parks, Preserving and Protecting our Environment
for Future Generations: A Made-in-Ontario Environment Plan (Toronto: Queen’s Printer, November 2018) at 24.
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Expanding natural gas conservation will have many
benefits for Ontarians, including:

* Per dollar spent, natural gas conservation has a
greater impact in reducing GHG emissions than
electricity conservation does. This is primarily
because 94% of Ontario’s electricity generation in
2018 was not fossil-fuelled and is not a net emitter
of GHGs during operation, whereas essentially all
natural gas is fossil-based.®®

* Natural gas conservation has seen less funding to
date than electricity conservation. Despite the fact
that the natural gas utilities have seen a significant
increase in budget under the 2015-2020 DSM
Framework®, their overall budget is still 1/3 of the
conservation budget of the LDCs (See Table 2.1).

Natural gas conservation programs

are very cost-effective.

* Natural gas conservation programs are very cost-
effective. As discussed earlier in this chapter, every
dollar spent on natural gas conservation delivers
$2-$3 of value. DSM programs to date have accrued
a net benefit of over $5 billion for its customers
through reduced natural gas usage and lower energy
bills.6*

* Natural gas is a lower cost household expense than
electricity, and natural gas rates have not risen in
the same fashion as electricity rates. Therefore,
increasing DSM budgets will have a lower impact
on customers’ pocketbooks (particularly relevant
for customers who do not or cannot participate in
conservation programs).

* Less natural gas use means more savings for the
province as it will avoid out-of-province natural gas
purchases (see ).

* With the government’s recent announcement that
natural gas access will be expanded throughout
rural and Northern Ontario at a cost to all gas
customers®?, increased conservation programs may
offset the cost and environmental impact of more
natural gas access and use.

Some of the benefits associated with expanding
natural gas conservation were brought up during
the OEB’s Mid-Term Review of the DSM Framework.
To recognize the importance of the GHG reduction
benefits of natural gas conservation, intervenors
advocated for the federal cost of carbon to be included
in the cost-effectiveness calculations for natural

gas conservation programs, a recommendation that
has been adopted by the OEB.®® The 15% TRC adder
will continue on top of the federal cost of carbon to
account for other non-energy benefits.

Can natural gas conservation achieve 3.2 Mt CO_e
of GHG reductions?

Can natural gas conservation produce 3.2 Mt CO_e
reduction in GHGs by 20307 What will the costs and
benefits be?

The OEB completed an Achievable Potential Study in
2016 to assess Ontario’s potential for natural gas
conservation.®* The study concluded that Ontario has a
range of natural gas conservation expansion options,
and the more conservation the province undertakes,
the more GHG emissions reductions the province will
see. Figure 2.10 presents the potential GHG emission
reductions from various natural gas conservation
potential opportunities.®®
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Figure 2.10. Greenhouse gas reductions under all possible natural gas conservation scenarios.

Note: The OEB’s report presents GHG emissions in million kg CO,e. To be consistent with previous ECO reports, this graph
is presented in Mt CO,e.

Source: Ontario Energy Board, Final Report: Natural Gas Conservation Potential Study by ICF International (Toronto: OEB,
July 2016) at 7.

from conservation programs at different levels of

The theoretical natural gas spending (“unconstrained” = no budget limit or policy
conservation potential iS very |a|-ge_ restrictions, “constrained” = budgets remain at current
levels).
The first thing to note from Figure 2.10 is that the MECP advises that the estimate of a 3.2 Mt CO,e
theoretical natural gas conservation potential is very emissions reduction from natural gas conservation
large — almost 25 Mt CO_e by 2030 if all technically programs by 2030 is the difference between the
feasible conservation measures are adopted, and “unconstrained” and “constrained” lines in the OEB’s
almost 14 Mt CO,e by 2030 if only cost-effective Achievable Potential Study. The only difference is that

the divergence of the two lines begins in 2021 instead
of 2015 as shown in the study.%®

measures (under the economic potential) are adopted.
However, as discussed in Chapter 1 of this report,
many barriers prevent customer adoption of all
cost-effective conservation opportunities. The three
“achievable potential” lines are the OEB’s estimates
of how much conservation can realistically be achieved

In other words, the 3.2 Mt CO_e of emissions
reductions in the draft Environmental Plan are
incremental to what would be achieved by existing
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gas conservation programs continuing at their current
level of spending. The OEB study estimated that the
additional cost under an unconstrained scenario of this
extra 3.2 Mt CO_e of reductions would be about $440-
$600 million/year, a fourfold increase from current
annual spending levels for natural gas conservation.®’

The actual cost may be considerably

lower.

The actual cost may be considerably lower. An
achievable potential study is only one tool. Its
estimates are an approximation influenced heavily by
the assumptions made. It cannot accurately predict
future operational, behavioural and technological
changes, and, in particular, the methodology of
estimating program costs is very coarse-grained.®®
Policy and tax shifts, for example, can dramatically
change conservation outcomes.

New conservation programs may initially have high
upfront costs (which is when the financial incentive

is helpful in driving participation), but as utilities,
vendors, delivery agents and contractors gain
expertise and familiarity, benefits such as improved
delivery models, more streamlined supply chains and
greater competition amongst delivery agents typically
lead to lower administrative and financing costs. This
drives down the cost of delivering more conservation,
benefitting ratepayers, utilities and the overall system.
These future benefits are not reflected in the OEB cost
estimates as this was not in scope of the 2016 APS.
Recent results from electricity conservation programs
show how costs can drop with time and experience.
While the unit cost of natural gas conservation savings
increased in 2016 in the first year of an expanded
budget as utilities initiated new programs (Appendix D),
the cost of electricity savings fell as mature programs
built on previous learnings and economies of scale
and delivered larger savings (Appendix C). Costs for
delivering demand response programs have also fallen
42% in the past three years.®®

Some increase in spending to pay for more natural
gas conservation makes sense, as the current natural
gas conservation budget is capped by the OEB at a
very low level of $2 per residential bill. However, some
are concerned that most of the benefits of natural

gas conservation programs (except the important
benefits of reduced greenhouse gas emissions) go

to conservation program participants, and not to
non-participating ratepayers. Some of the steps that
natural gas utilities can take to address this concern
are:

1. expanding participation in conservation to more
customers, particularly customer groups who have
typically had low participation rates in conservation
programs, such as small businesses, and

2. using gas conservation to reduce spending on
new infrastructure, which benefits all customers.
The textbox “Gas conservation and infrastructure
planning” details the gas utilities’ findings about
including gas conservation as part of larger
infrastructure planning.

Gas conservation and infrastructure
planning

When the 2015-2020 DSM Framework was
established further to a Directive, the OEB

was asked to take such steps as it considered
appropriate towards the government policy of
putting conservation first in gas infrastructure
planning processes.” The OEB subsequently
directed the gas utilities to conduct a study and
prepare a transition plan to show how they would
include gas conservation into infrastructure
planning in time for the mid-term review.”* The
expectation from the OEB was that gas utilities
would consider the role of DSM in reducing and/
or deferring future infrastructure far enough

in advance so that DSM can be reasonably
considered a viable alternative.
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Enbridge and Union retained ICF Consulting to
undertake an integrated resource planning (IRP)
study to assess if conservation could replace

or postpone the need for new infrastructure in
the short to medium run, saving the ratepayer
money. The study found that there is currently
very little activity across North American utilities
to directly reduce/defer new infrastructure
investment using DSM programs.” A preliminary
study of existing DSM data indicated that
targeted DSM may have the potential to reduce
some infrastructure investment.”® However,
major regulatory and policy changes will be
required to facilitate such a transformational
shift along with changes in the utility planning
processes.”® The study recommended further
analysis and case studies before making any
major changes. Therefore, the gas companies
were hesitant to commit to considering
conservation as an alternative to infrastructure
investment, based on current barriers highlighted
in the report.”

ICF’'s analysis suggested that up to 1.2% of
demand growth per year may be offset by
geo-targeted DSM program™, but there is need
for further research and testing with real data
and actual costs before gas utilities can consider
DSM to be part of IRP.

Based on ICF’s study, Union and Enbridge filed a
transition plan with the OEB that acknowledged
that the current DSM framework and IRP regional
process are independent of each other but

now there is an increased need to incorporate
energy efficiency, demand response and carbon-
reduction into the natural gas infrastructure
plans.” The utilities are now completing in-field
studies to understand the impact of DSM on peak
hour demand and the associated cost-benefit
analysis of choosing DSM over new construction.
Maintaining reliability requirements and the overall
impact on the customers’ bill are also important
considerations of this study, as is the growing
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importance of reducing GHG emissions.” The
in-field studies will be completed in 2019 and the
results, along with relevant decisions/directions
from the OEB and the government will determine
next steps for the gas utilities.

The transition plan does not include any firm
commitments from the gas utilities to incorporate
DSM into their IRPs. In its final DSM Mid-Term
Review Report, the OEB is pressing for stronger
action from utilities in this area, noting that

“the transition plan does not advance the
understanding of the role and impact that energy
conservation can play in deferring or avoiding
capital projects”.8° The OEB has indicated that
gas utilities will be required to demonstrate that
they considered conservation as an alternative
as part of an application for new growth-related
infrastructure.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines grow natural gas
conservation funded by ratepayers, while looking at
ways for more natural gas customers to benefit, such
as expanding participation in programs, and using
conservation to avoid infrastructure investments.

2.4.2 Focusing electricity conservation on
times of high demand

While the province’'s immediate focus on expanding
natural gas conservation makes sense, the role of
electricity conservation in reducing GHG emissions
must not be ignored. With the current conservation
framework expiring in 2020, the province should make
electricity programs more effective in reducing GHG
emissions as well as saving money and improving
well-being.

How would GHG emissions change if electricity
conservation programs were cancelled?

The Ministry of Environment, Conservation and Parks
(MECP) has indicated that the overall emissions
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projections in the government’s draft Environment Plan
includes a baseline of electricity sector emissions from
the 2017 Long-Term Energy Plan (LTEP), represented by
the black line in Figure 2.11.8*

However, policy changes such as cancelling the
cap-and-trade program and 751 clean energy projects
mean that the IESO now forecasts higher emissions

than the LTEP had projected (green line in Figure 2.11).

The LTEP forecast also assumed that electricity
conservation programs would continue.

16

14

12

10

No electricity conservation beyond 2018

If the province were to cancel
electricity conservation programs,

this would offset most of the potential
emissions reductions from expanding
natural gas conservation.

If the province were now to cancel electricity
conservation programs, emissions from the electricity
sector would rise even more (blue line in Figure 2.11),
by an additional 2 Mt CO_e by 2030, and 2.5 Mt CO.e
by 2035. This would offset most of the potential
emissions reductions from expanding natural gas
conservation.

/\./

GHG emisisons from electricity sector, Mt of CO,e
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Figure 2.11. Change in greenhouse gas emissions from the electricity sector, if current programs were cancelled, 2019-2035.

Source: Independent Electricity System Operator, Information provided to the ECO (22 February 2019).
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The reason for the increase in GHG emissions is
that, in the absence of conservation, GHG-emitting
gas-fired electricity generation would run more
frequently, particularly after the Pickering nuclear
station is closed down in 2024. Therefore, cancelling
electricity conservation programs would be counter
to the province’s climate goals. The IESO’s analysis
emphasizes the continued need for electricity
conservation in the province, particularly those
programs that help reduce peak electricity use, when
gas-fired generation is running.

Not all electricity conservation is of

equal value.

Better targeting of electricity conservation to reduce
greenhouse gas emissions

The 2015-2020 Conservation First Framework
mandates LDCs to deliver programs that reduce
overall electricity consumption, no matter what time
of the day it occurs. Appendix C details the continued
success of the LDCs in delivering those programs, but
the conservation target is not the best metric. Not all
electricity conservation is of equal value. Conserving
electricity during nights and weekends (particularly in
the spring and fall) provides only limited benefits to
Ontario. During those times, Ontario often has surplus
baseload generation, i.e. demand is less than the
electricity that is generated by nuclear, hydro and other
variable renewable generation. Because Ontario has
limited storage capacity, such power must be used
when generated or it has to be curtailed. In the near
term, conservation during those hours does not have
much value - it may lead to more exports of electricity
to other jurisdictions at relatively low prices, or even
curtailment, which provides no financial savings at all.

Conservation during times of high
demand (usually summer and winter

weekdays) has a much larger public
and climate benefit.

Environmental Commissioner of Ontario
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Conservation during times of high demand (usually
summer and winter weekdays) has a much larger
public and climate benefit than conservation during
off-peak. In Ontario, high demand is mostly met by
increasing the use of peaking gas-fired generation,
which means conservation during those hours reduces
operating (fuel) costs of existing generators, defers the
need for building new expensive assets to meet that
higher demand, and reduces GHG emissions.

The selection of conservation programs offered in
Ontario is based in part on how programs score on
cost-effectiveness tests. Minor improvements to the
current cost-effectiveness testing could prioritize
electricity conservation at the times when it is most
valuable. There are two separate (but closely related)
issues:

* The values used to assess the benefits to the
electricity system from conservation at different
times of day and season are outdated, and do not
reflect current supply conditions,

No attempt is made to accurately measure or
value the greenhouse gas reduction benefits from
electricity conservation, and how these benefits
differ by time of day and season.

Outdated cost-effectiveness inputs: Ontario’s
evaluation methodology for electricity conservation
programs does attempt to measure how the value of
electricity savings will differ, depending on the time of
day and season when the savings occur.

But the inputs used are outdated (from 2014). This
means that the test no longer accurately identifies
what type of generation is being avoided in a given
hour through conservation, and therefore what

the benefits of conserving energy would be. In
particular, the outdated numbers mean that electricity
conservation in off-peak hours is valued more highly
than it should be. Conservation programs that save
electricity primarily at night when electricity demand is
lower (such as more efficient residential lighting) are
incorrectly considered to be almost as valuable as
programs that save electricity during peak hours.82
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No accuracy in valuing or measuring greenhouse
gas emissions reductions: The other missing
element in calculating the cost-effectiveness of
electricity conservation is accurately measuring and
explicitly valuing greenhouse gas reductions. GHG
reductions only occur if conservation can reduce
the use of gas-fired generation, so reductions vary
wildly depending on when electricity conservation
occurs. The IESO’s analysis shows that on average,
electricity conservation during summer peak periods
in 2018 delivered roughly eight times the amount
of GHG reductions per unit of electricity saved as
did conservation during shoulder off-peak periods.83
Updating the cost-effectiveness inputs will make it
easy to accurately calculate GHG reductions.

The next step is to place a value on these emissions
reductions. The current approach in cost-effectiveness
testing is to simply increase the calculated net benefits
of conservation by 15% to account for all “non-energy
benefits”,®* including greenhouse gas reductions.®
This valuation is not tied to the actual emissions
reductions achieved by a conservation program, or the
market or societal value for emissions reductions. It
would be better to use an explicit value for emissions
reductions — as noted, the OEB has mandated that
the federal carbon price be used in natural gas
conservation cost-effectiveness testing.

The good news is that the IESO has done most of the
analytical work needed to address these problems.
The bad news is that implementation of these updates
as they relate to conservation program selection and
analysis is on hold; pending further discussions with
the Ministry of Energy, Northern Development and
Mines on the future of the electricity conservation
framework, the current evaluation inputs and
methodology will continue to be used.® The textbox
“IESQO’s progress on updating the cost-effectiveness
methodology and inputs for conservation programs”
provides more details on the latest development on
updating those numbers.

IESO’s progress on updating the cost-
effectiveness methodology and inputs for
conservation programs

The IESO had informed the ECO earlier in 2018
that its Cost-Effectiveness (CE) Tool used

for conservation program analysis was being
updated to account for GHG savings and to
update avoided cost assumptions.®’

As part of the update process, the IESO
developed a set of emission factors (tonnes of
CO,/MWh of electricity consumption) for the time
period of 2015-2035 using the IESO’s standard
time of use periods based on the generation
forecasts of the 2013 Long-Term Energy Plan.
Based on a conservation measure’s load profile
and using an assumed societal benefit of GHG
reductions ($/tonne), the IESO could then
calculate the lifetime CO, savings and the net
present value associated with the avoided CO,
emissions from that measure, and incorporate
these benefits in cost-effectiveness testing.®

The ECO was initially informed that the

updated CE tool would be in use as early as

Q3 of 2018 (pending some updates by IESO’s
planning department), with the updated inputs
and cost-effectiveness methodology to be

used for evaluation of conservation program
results (beginning with 2018 results) and for
conservation program screening/review for 2019
and 2020.

However, with the change in government in
2018, the IESO has recently informed the ECO
that these plans are on hold. Work to accurately
calculate avoided costs and GHG reductions
continues, but these updates are not yet being
used for conservation program analysis. The
value assigned to GHG reductions may also
change, to reflect the cancellation of the cap and
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trade program and its replacement by carbon
pricing at the federal level.®®

For the time being, in its conservation

program analysis, the IESO will continue to

use the current avoided costs and related
inputs, pending further discussions with the
government on the remainder of the 2015-2020
Conservation First Framework.®° As a result, the
IESO will continue to use a version of the CE tool
with outdated avoided costs and the use of a
15% adder to account for all non-energy benefits,
including GHG emission reductions.

In the meantime, current electricity conservation
programs fail to focus conservation during hours of
high demand when the province needs it the most. If
these problems with cost-effectiveness testing were
fixed, conservation programs that preferentially reduce
electricity consumption during on-peak gas-generating
hours would score better, relative to programs

that save energy more evenly across all hours.%* If
electricity conservation budgets end up being reduced,
these changes would enable Ontario to get better
value from the money it is spending on electricity
conservation, and ensure that the most valuable
programs are preserved.

Current electricity conservation
programs fail to focus conservation

during hours of high demand when the
province needs it the most.

The primary performance metric for utility conservation
performance (on which utility incentives are based) is

currently overall electricity savings. As a related change

to further prioritize valuable programs that reduce GHG
emissions, the province should make GHG reductions
an explicit performance metric, that complements the
metric of overall electricity savings.

Environmental Commissioner of Ontario
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These changes would have a two-pronged benefit for
the province along with the reduced electricity use.
One, the province would save money because peaking
gas plants would run less; and two, there would be
environmental benefits in the form of lower GHG
emissions and better air quality. This would support
natural gas conservation in meeting the 3.2 Mt CO_e
emissions reduction goal.

While the IESO is also responsible for procuring
demand response resources to reduce peak demand
during the hours of the day electricity demand is

at its highest, these resources are not a complete
substitute for electricity conservation programs.
Demand response initiatives deliver few greenhouse
gas reductions or overall energy savings, because they
are activated so infrequently (see Appendix C of this
report for more details). Conservation programs that
can reduce electricity consumption, peak electricity
demand, and greenhouse gas emissions would add
greater value to society.

While the province prioritizes natural gas conservation
to meet its climate goals, electricity conservation
should not be forgotten.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines focus electricity
conservation on programs that save electricity during
hours of high demand, when fossil fuels are being
used to generate electricity.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines accurately measure
and value greenhouse gas reductions from energy
conservation programs, including valuing the benefits
of emissions reductions in cost-effectiveness testing
(using up-to-date inputs), and making greenhouse gas
reductions a performance metric for utilities or other
conservation providers.
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2.4.3 Reducing greenhouse gas emissions
through multi-fuel conservation

So far, we have talked about natural gas and electricity
utilities that separately deliver conservation programs
to Ontarians. While collaboration with one another is
encouraged in both industries, actual examples of
collaboration in the current framework are minimal.
Greater collaboration between Ontario’s utilities would
in many cases mean lower costs for the utilities and in
turn for the ratepayers, more opportunities to reduce
GHG emissions, and a more streamlined approach

to improve the energy efficiency and well-being of
Ontario homes and residents. Reviews of several
top-performing jurisdictions indicate that coordinated
efforts to offer electricity and gas efficiency programs
together can have significant success in terms of
energy savings and also in terms of cost savings for
the utilities and, in return, for the customer.®?

Coordinated efforts to offer electricity

and gas efficiency programs together
can have significant success.

In addition, certain opportunities to reduce GHG
emissions, such as conservation of fuels other than
electricity and natural gas, and fuel switching between
energy sources, do not fit neatly into the current
electricity and natural gas conservation frameworks,
and would be better addressed in a multi-fuel
approach.

The next section explores some of those opportunities.

2.5. Multi-fuel conservation and
collaboration

Today, more and more jurisdictions are considering
some form of integrated operations that address
multiple energy sources, when designing and delivering
energy efficiency programs.®® A more integrated
approach can save the customer time and money,

lower administrative costs, expand conservation
programs and drive more energy and GHG reductions.
Some of the benefits include:

* Making customer participation easier: Currently in
Ontario, if a homeowner is considering renovating
their home to make it more energy efficient and
the home uses both electricity and gas for heating,
cooling and other functions, the homeowner has
to contact both the gas and the electric utility
separately to take advantage of utility conservation
programs. This means that if the homeowner wants
to maximize his/her home’s energy efficiency during
the renovation, it will require separate contractors
recommending a different set of allowable measures
and then implementing those measures separately
in the home. For homeowners and businesses, the
process can be confusing and onerous, sometimes
leading to non-participation. For a commercial or
industrial customer, dealing with separate utilities
may not make an attractive enough business case,
but dealing with one contractor for all conservation
programs may convince the customer to participate.

Reducing GHG emissions: Gas and electricity
conservation programs currently do not include

GHG reductions as a performance measure for their
programs. Coordination between gas and electric
utilities could ensure a consistent methodology that
calculates the societal benefit of GHG reductions and
establishes corresponding GHG targets, along with
reductions of electricity and natural gas. Coordinated
delivery could also support fuel switching when it
makes sense and lead to GHG reductions (this is
discussed in further detail later in the chapter). US
states like Texas have set energy-efficiency goals

to “be neutral with respect to specific technologies,
equipment and fuels” as long as it “results in overall
lower energy costs, lower energy consumption

and high-efficiency equipment”.®* While GreenON
programs had some of these elements, there

were other logistical issues with the organization,

as discussed in the textbox “GreenON: Ontario’s
experiment with multi-fuel conservation”.
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* Lowering administration costs: The electricity
conservation programs and the natural gas
conservation programs have separate marketing
brands and materials and often have separate
vendor and contractor agreements in the same
jurisdiction serving the same customer. More
collaboration would lead to lower program
delivery costs and overheads, ranging from
fewer site visits from contractors, integrated
advertising and marketing and coordinated
program administration.

Supporting more technologies: A gas or
electricity-only conservation measure that may not
be cost-effective on its own due to high program
costs relative to the savings may become cost-
effective and therefore eligible for delivery under
a collaborative delivery model or when combined
with measures that reduce use of another fuel.
This can also increase the diversity of the program
portfolio for both utilities, allowing for greater
customer participation and greater savings in
energy and GHGs.

* More accurate accounting: Many energy
conservation initiatives have interactive effects
between fuels — e.g. improving the efficiency of
building lighting may be done as an electricity
conservation measure; however, it will also usually
increase natural gas use for heating. Fuel
switching, by its nature, will increase the use
of one energy source, while reducing the use of
another. These interactive effects can be considered
better if there is more coordination amongst utility
conservation programs.

2.5.1. Existing collaboration between Ontario
electric and natural gas utilities

The natural place to begin a discussion of multi-fuel
conservation is with collaboration between gas and
electric utilities. Despite the potential benefits listed

2. MAKING UTILITY CONSERVATION MORE EFFECTIVE

Actual collaboration amongst gas

utilities and LDCs has heen limited.

above, actual collaboration amongst gas utilities
and LDCs has been limited given regulatory and
coordination challenges, as noted in the electricity
conservation mid-term review, despite customer
interest in an integrated energy management
approach.®®

The textbox “LDC-Gas conservation collaboration
examples” details some of the limited examples of
collaboration to date.

LDC-Gas conservation collaboration
examples

Toronto Hydro-Enbridge Smart Thermostat
Initiative

In Q4 of 2016, Toronto Hydro and Enbridge Gas
launched a local smart thermostat program

for Toronto residents who were customers of
both the utilities. The pilot offered customers

a $100 rebate (either as an Enbridge bill credit
or as a cheque) if they purchased and installed
a qualifying smart thermostat. The cost of the
$100 rebate was shared between Toronto Hydro
and Enbridge for participants who signed up for
the Enbridge program but also had central air
conditioning. The program experienced some
slowdown when GreenON started offering the
same thermostats at $0 cost in the summer

of 2017. However, with the cancellation of the
cap —and-trade framework, the pilot was expected
to run until the end of 2018.%¢ Since the launch
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of the program, close to 10,000 households have
participated in the program.®” While verified results
are not available yet, the business case has
estimated 233 kWh of gross savings and 174 kWh
of net electricity savings per device.%®

One of the Ecobee thermostat models available under the
Smart Thermostat Program.

Photo credit: Toronto Hydro.

Niagara Peninsula Energy’s Energy Concierge
Program

Niagara Peninsula Energy Inc. (NPEI), in
collaboration with Enbridge Gas Distribution and
Ontario Restaurant Hotel & Motel Association
launched an Energy Concierge Program in 2015,
that targeted the hospitality industry situated

in NPEI’s jurisdiction. The program offered a
comprehensive set of electricity and natural gas
savings initiatives. Participants included large
establishments such as the Fallsview Casino Hotel
and the Marriott Getaway in Niagara Falls.®® As part
of the initiative, participants are provided with a
customized 3-year energy management plan that
identifies energy efficiency opportunities using
existing province-wide CDM and DSM programs,
along with some new measures tailored to the
hotel/motel sector.1°° The pilot has achieved
electricity savings of 42.6 MWh.°t

Old air- conditioning unit (left) at the Peninsula Inn Hotel in Niagara Falls switched for an energy efficient packaged terminal
heat pump unit (right) under the pilot.

Photo credit: Niagara Peninsula Energy Inc.
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IESO, Gas Utilities run Whole Home Pilot

On June 10, 2016, the Minister of Energy
directed the IESO to develop a province-wide
Whole Home Pilot Program for residential
customers and deliver it, where appropriate,
with the gas utilities. IESO launched the
program in May 2017 as a “one-window, one
service provider multi-fuel efficiency program”,
to be delivered by Enbridge and Union Gas
and their service providers. The Pilot was an
enhancement of the gas utilities’ existing Home
Energy Conservation Program by adding on
electricity measures and expanding eligibility
to electrically heated customers. For example,
a customer undergoing insulation and furnace
upgrades to save natural gas would now also
have their home assessed for measures

that would save electricity (accompanied by
supporting incentives), such as high-efficiency
air conditioning and appliances. Approximately
24,000 homes participated in the pilot. In

the first thirteen months (for which evaluated
results are available), the program delivered an
additional 11.5 GWH of electricity savings.1?

Was the pilot successful in getting customers
to install add-on electricity-savings measures?
More than 82% of the customers whose
homes were heated with natural gas also
chose to install one or more electricity-savings
measures.'*® However, these numbers are
skewed because one of the electricity-savings
measures (a furnace fan) may have been
installed even under a gas-only program (as
part of a furnace upgrade). Roughly one-third
of participants also installed high-efficiency
air conditioners, while only a small percentage
of participants upgraded their electrical
appliances.%*

Environmental Commissioner of Ontario
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In terms of the customer experience, initial
evaluation had shown that customers were satisfied
with the “one stop” approach, with over 80%
reporting they would recommend the program and
over 80% of the customers were satisfied with both
the pre and post-renovation audit process.*%

Financially, however, the add-on electricity measures
did not prove cost-effective; the incremental
operational costs and incentive costs outweighed
the electricity savings from these measures.%®

This was due in part to the fact that the energy
savings for some technologies were lower than
expected, and a different choice of measures

(such as direct install LED lighting) might have
delivered lower-cost savings. However, it was

also the case that additional administrative costs
and higher audit costs (to allow for the additional
assessment of electricity-saving opportunities in

the house) accounted for more than one-third of the
program budget.°” This was only a pilot program,
and administrative costs would likely drop in the
future.*®® However, because the pilot was not
cost-effective, it stopped accepting new participants
at the end of October 2018 once the budget was
exhausted. It will not transition to a full province-
wide program.

To conclude, the Whole Home pilot’s attempt at
integrating conservation of multiple energy sources
was a success from the perspective of customer
experience, but not from a financial perspective.

It is unfortunate that the program evaluation did

not specifically examine whether opportunities for
administrative efficiencies had been maximized, and
whether the joint program delivered more savings,
or savings at a lower unit cost, than separate stand-
alone programs. These questions should be a part
of any future evaluations of programs with multi-fuel
collaboration.
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Table 2.3, which was developed by the IESO’s consultant during the electricity
mid-term review, shows that there are many similarities between existing electricity
and natural gas conservation programs.

Table 2.3. Current CDM and DSM program similarities.

NATURAL GAS PROGRAMS

ELECTRICITY PROGRAMS

Retrofit (prescriptive and custom) v v (4 (4 (4
Audit Funding 4

Energy Managers v
Process & Systems v 4 4
System Re-Commissioning v

New Construction 4

Monitoring and Targeting v v

Note: the tick mark indicates that the programs have a similar component.

Source: Independent Electricity System Operator, “Conservation Framework Mid-Term Review: Collaboration” (presentation at IESO
Mid-Term Review Advisory Working Group, 27 April 2017), slide 59, online: <www.ieso.ca/-/media/Files/IESO/Document-Library.
engage/cf/CF-20170427-Collaboration.pdf?la=en>.

a proper incentive or penalty, utilities may be risk-

There are currently no IHCEHtIVES fOI' averse to using up resources on collaboration, if they
utilities to collahorate. are not certain this will increase results.
* The difference in the number of LDCs and the
Given the similarities between programs and some of number of gas utilities can also be considered a
the benefits we have already discussed, why is there barrier to collaboration. With 1 dominant gas utility
limited collaboration amongst Ontario’s utilities? Some in the province and around 65 LDCs, the logistics
of the reasons are: behind collaboration are quite difficult. A smaller
LDC may not have the same level of funds and other
* There are currently no incentives for utilities to resources to work with a much larger gas utility, and
collaborate, nor penalties for not collaborating. the gas utility may not want to devote the effort to
When the LDCs were offered a higher performance develop partnerships with each LDC individually.

incentive for delivering programs jointly under the
CFF, the province saw 16 joint CDM plans which
captured 83% of the province’s target.1®® Without

* The risk of sudden policy changes can also create
concerns regarding collaboration. As Table 2.1
shows, the conservation framework for the gas
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companies is overseen by the OEB while the
oversight of electricity conservation is with the IESO.
While the government can issue policy directives to
either the OEB or the IESO, the quasi-judicial status
of the OEB makes it seem more arms-length. The
IESO is often mandated to make changes by the
Ontario Minister of Energy’s office via Directives,
and the Minister of Energy has issued six Directives
to date to establish and amend the Conservation
First Framework. Therefore, there may be hesitation,
particularly from gas utilities, to collaborate when
there is a chance that the electricity framework
elements might change without sufficient notice.*°

* There is concern that collaboration will mean diluting
the utilities’ existing customer relations. Most
households, businesses and industries in Ontario
are both gas and electricity customers, and when
it comes to marketing conservation programs,

LDCs and gas companies are often competing for
the same customer’s attention. Utilities remain
concerned that the positive customer relationship
that has been built over the years because of billing
and other account activities will be diluted if the
program is jointly marketed and delivered.

* Tracking costs and attribution of benefits to each of
the utilities, specifically if a measure has savings of
both fuels, is currently unclear. Managing vendor and
contractor relationships can also become an issue
especially if the utilities had different delivery agents
before coordination. However, the reverse also holds
true — currently, an energy service provider may be
dealing with multiple utility contracts, for programs
that could be delivered in one coordinated effort.'1!

While Ontario’s electricity and gas markets are
unique in many ways, other jurisdictions facing similar
challenges have successfully coordinated separate
single-fuel utilities. The textbox “Successful gas-
electricity collaborations” highlights some success
stories where separate gas and electric utilities have
been successful in collaborating to offer coordinated
programs to their customers.
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Successful gas-electricity collaborations

EfficiencyCrafted New Homes by AEP Ohio and
Columbia Gas of Ohio!2

American Electric Power (AEP) Ohio and Columbia
Gas of Ohio, distributing electricity and natural
gas respectively in the state of Ohio, launched
this residential new construction program in
2010 without any policy or regulatory mandates
to collaborate. Both utilities were motivated to
increase savings and reduce expenses through
a coordinated program. The program was also
expected to address market barriers such

as upfront costs, lack of education amongst
building developers and customer confusion
arising from two utilities offering programs for
one home. This program is aimed at builders

of single-family (attached and semi-attached)
homes and multifamily residential units that
meet certain requirements. One of the benefits
of this coordinated design and delivery model

is that builders face a single technical criteria
and a single application process, which reduces
upgrade decisions and reduces administrative
hassles. This also translates to lower costs

and sharing of those costs for the utilities. All
program materials, which went through several
rounds of negotiations, now include the name of
the program “EfficiencyCrafted” and the logos of
both utilities. Therefore, the customer receives
a single consistent message that reduces
confusion and increases brand awareness,
driving participation.
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Under this program, each utility has signed a
separate agreement with a single contractor who
implements the program on behalf of both utilities.
A program manager, along with support staff,

are assigned by each utility to handle the daily
interactions with the contractor. Since there is

only one contractor, program management costs
such as administrative expenses, staff training

and marketing are split appropriately between

the two utilities. Incentives paid to builders are
predetermined based on new homes meeting

Home Energy Ratings (HERS)/ ENERGY STAR
certifications, and each utility claims the savings
for its respective fuels when the incentive is paid.
Columbia Gas recovers program expenses through a
DSM rate rider while AEP Ohio collects via a rider on
residential electric bills.

The program currently has a 34% market
penetration, with over 9000 units completed under
the program to date.'*® Average electricity savings
per unit is 3000 kWh and average incentive paid
out per home is $562.*** The Program scores 1.7

on the Total Resource Cost score and 3.4 on the
Program Administrator Cost score which means that
the program is cost-effective overall.1*® In 2017, the
program saved 5300 MWh of energy consumption
and 2.8 MW of peak demand, which were 112%
and 286% over the program’s 2017 energy savings
and peak demand savings targets.*¢ Its forecasted
budget in 2017 was $2 million, but actual expenses
came in at $2.2 million, with over $990,000 paid in
customer incentives.*'’

Commercial Direct Install (CDI) Program by
SoCalGas and LADWP

In 2012, Southern California Gas (SoCalGas),
which delivers natural gas in Southern California,
and the Los Angeles Department of Water and
Power (LADWP) signed a master partnership to
allow both utilities to develop standard procedures
and criteria that would enable joint program design
and delivery.'*® This master agreement was set

up because the regulatory bodies for both utilities
were making energy efficiency at the local and
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at the state level a bigger priority. With LADWP
facing higher energy efficiency goals, it proposed
a formal agreement with SoCalGas to allow for
faster program delivery and greater customer
participation, both of which would drive greater
energy savings. For SoCalGas, gas-only measures
installations was not cost-effective and therefore
made business sense to partner with LADWP

in the design and development of this business
sector program.® Since the launch of the
Commercial Direct Install (CDI) Program in 2012,
21,000 small businesses have benefitted from
free energy and water efficiency upgrades.1?°

The CDI Program is available to all business or
other non-residential customers in the city of Los
Angeles that have an average monthly electricity
demand of 250 Kw of less.*?* Some of the
measures included in this program are: 122

* energy efficient lighting retrofits

e LED signs

* low flow water devices

* hot water pipe and tank insulation, and
« faucet aerators.

LADWP has taken the lead in developing marketing
materials, which displays both company’s logos.
LADWP manages the vendor and consults with
SoCal on program changes and monthly reporting.
One of the major hurdles that both utilities had to
overcome is the fact that the utilities are regulated
and funded under different rules- LADWP is an
Investor-Owned Utility (IOU) and SoCalGas is a
Publicly Owned Utility (POU). While historically

this made collaboration between I0Us and

POUs difficult, these two companies resolved

the problem by one company, LADWP, incurring

all costs up front and invoicing SoCalGas on a
quarterly basis.*??

2. MAKING UTILITY CONSERVATION MORE EFFECTIVE

Since each company is under different regulatory

frameworks, the program evaluation requirements

are also different. Each utility performs evaluations
for their respective resource and share all relevant

program information and results between the utilities

to minimize customer inconvenience.?*

Since LADWP and SoCalGas have signed this master
agreement, they have co-funded 18 programs at

an operating budget of $80 million per year.*?®
SoCalGas has also set up similar agreements with
other municipalities such as Riverside, Pasadena,
Anaheim and Metropolitan Water District.*?® These
agreements have led to savings of over 44 GWh
between 2013 and 2017.*%7

Top-performing US jurisdictions in
overall energy efficiency tend to

have combined gas and electricity
conservation programs.

2.5.2 Encouraging Ontario’s utilities to
collaborate more

Greater collaboration between the gas utilities and
LDCs can increase customer participation and bring

in more energy savings, lower program administrative
costs, lead to greater GHG savings and improve the
well-being of more Ontarians. Rankings by the American
Council for an Energy-Efficient Economy (ACEEE) have
shown that top-performing US jurisdictions in overall
energy efficiency tend to have combined gas and
electricity conservation programs.*?® Some of the tools
that the province could use to encourage LDC-gas
collaboration include:

* Developing the proper tools so that utilities are able
to quantify their efforts. The examples in the textbox
“Successful gas-electricity collaborations” highlight
the fact that the utilities collaborating established
clear savings attribution rules at the outset to ensure
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savings are not missed or double-counted. To track
savings properly, evaluation tools need to take
account of any interactive effects between fuels (e.g.
whether an electricity savings measure increases or
decreases natural gas use), and must also include
the proper accounting of GHG reductions to drive
those programs that have the biggest impact in
reducing carbon emissions.

Conservation reporting tools could also be updated
to encourage LDCs and natural gas companies to
collaborate. Current CDM and DSM Plans could be
amended to indicate a utility’s efforts to collaborate
across fuels. Developing matrices that quantify

and track customer convenience and increased
participation would also highlight the benefits of
collaboration across industries.

Current regulations need to be changed so that

the oversight bodies can take appropriate actions

to encourage collaboration. The IESO and the OEB
could establish other incentives to collaborate with
the other major fuel provider, such as faster approval
timelines or more flexibility around cost-effectiveness
for CDM/DSM plans that include an LDC-gas
program, or apply penalties for lack of collaboration.
While the government could take a more direct route
of making LDC-gas collaboration mandatory, this may
place undue administrative and cost burdens on the
utilities.

Long-term commitment to energy

efficiency is needed to ensure that
utilities do not get “cold feet”.

Long-term commitment to energy efficiency is
needed to ensure that utilities do not get “cold
feet” when it comes to making significant decisions
about investing in energy conservation. Gas-LDC
collaboration requires extensive commitment from
all parties in terms of time, expertise and other
resources to see through the design and then the
implementation process before a joint program will

see success. Moving forward, if the province wants
to encourage substantial LDC-gas collaboration

in energy conservation, then there needs to be a
long-term commitment towards energy conservation
from the government as well. A stable framework will
assure LDCs and the gas utilities that funding will
not be taken away overnight, leaving any work that
they have done in limbo.

2.5.3 Conservation of other heating fuels and
fuel switching

One challenge with the model of electric and natural
gas utilities delivering conservation is that it leaves
out some Ontarians. In 2016, roughly 10% of the
province’s residences were heated by a fuel source
that was not electricity or natural gas.'?® These fuel
sources, which include wood, as well as GHG-emitting
fossil fuels such as propane, heating oil, and coal,
are not regulated like the electricity and natural gas
industries and homes and businesses using these
heating fuels cannot participate in the current suite of
utility conservation programs. Natural gas customers
served by Kitchener Utilities and Utilities Kingston

are also not covered by the current conservation
framework and do not have access to the full suite of
conservation programs (although both of these utilities
do provide some programs).30

The government had previously proposed setting
conservation targets for other fuels (as part of its
consultation on the 2017 Long-Term Energy Plan),
but did not follow through with this proposal. The
Green Ontario Fund (see the textbox “GreenON:
Ontario’s experiment with multi-fuel conservation”)
did offer some conservation programs for other fuels.
In particular, the program expanded a home energy
retrofit program to customers of other heating fuels
(with gas utilities as the delivery agent) and saw
relatively high participation from customers using
heating oil and propane (see the textbox “Cap and
trade funding for home retrofits” in of this
report). With the wind down of all GreenON programs,
there are no longer any specific initiatives aiming to
reduce the use of these other fossil fuels used for
space heating.
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Fuel Switching

The government’s draft Environment Plan mentions
fuel switching in energy-intensive residences and
commercial buildings to cleaner fuel sources such as
electricity and other lower carbon fuels where it makes
economic sense.!3! It makes sense to implement
conservation and fuel switching together — if a switch
to a different fuel source is being considered, proper
consideration of energy efficiency can help reduce the
size and cost of the new heating equipment, and the
annual operating costs. However, the current model

of conservation being delivered by electric and gas
utilities is a poor fit for encouraging fuel switching:
converting to the utility’s fuel will increase use of

that fuel, not decrease it (hence reducing utility
performance against conservation targets); converting
away from the utility’s fuel will reduce energy use, but
(for gas utilities in particular) may cost the utility a
customer.

It makes sense to implement

conservation and fuel switching
together.

Significant fuel switching to electricity will be needed in
the future to meet deep emissions reductions targets
(see Q15 of the Environmental Commissioner of
Ontario’s 2018 Energy Conservation Report “Making
Connections: Straight Talk about Electricity in Ontario).
Converting to electric heat pumps in homes heated by
propane and heating oil makes sense today, from the
point of cost savings and environmental benefits (GHG
emission reductions). Financial incentives for this were
available under the Green Ontario Fund as part of the
previous government’s Climate Change Action Plan
(cancelled as of August 2018), the details of which

we see in the textbox “GreenON: Ontario’s experiment
with multi-fuel conservation”. The IESO has already
assessed that heat pumps are cost-effective against
less-efficient fuel oil, propane and electric baseboard
heating, especially when buildings are more energy
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efficient.132 At the current time, switching natural gas
furnaces and natural gas water heaters to electricity
ones is a less feasible option because of the low cost
of natural gas compared to electricity; however this
type of fuel switching will also be needed in the future.

Both conservation of other fuels and fuel switching
may be easiest to address in a single administrator
model for conservation, discussed in the next section.

2.5.4 A single administrator model for
conservation?

In theory at least, a single administrator model for
conservation of all energy sources could deliver all of
the potential benefits of gas-electric utility collaboration
(e.g., including saving customers’ time, effort and
money, diversifying program portfolios and reducing
program administration costs) while being better able
to address conservation of other fuel sources and
fuel switching, and prioritizing GHG reductions. There
is some evidence that a more coordinated approach
to energy conservation drives more energy and GHG
emission reductions, saves on administration costs
and makes customer participation easier.'33

A more coordinated approach to
energy conservation drives more

energy and GHG emission reductions,
saves on administration costs and
makes customer participation easier.

There is an increasing trend for utility-run conservation
frameworks to transition to single “efficiency utilities”
with multi-fuel objectives, including GHG emission
reductions and integrated multiple funding sources.*3*
Vermont, one of the leading U.S. states in energy
efficiency, was one of the first major jurisdictions to
adopt a third-party model for efficiency programs.*3®
Other North American jurisdictions such like Maine,
Delaware, NY State and Nova Scotia have also gone
the same route*®®, with Efficiency Alberta being the
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most recent third-party agency delivering energy
efficiency programs.

Ontario’s GreenON agency, created under the
provincial government’s now cancelled Climate Change
Action Plan was the closest that Ontario came to

implementing a multi-fuel single administrator model to
deliver energy efficiency and reduce GHGs. However, as

the textbox “GreenON: Ontario’s experiment with multi-
fuel conservation” highlights, GreenON was not truly

a single administrator model, and partly duplicated
existing utility programs. This meant that, while
offering some new initiatives that could not have been
launched under utility programs, the execution was
somewhat rocky and raised concerns among existing
utility conservation program operators.

82

GreenON: Ontario’s experiment with multi-fuel
conservation

The Green Ontario Fund (GreenON) was created as
an independent GHG reduction agency under the
previous provincial government’s Climate Change
Action Plan. It launched in August 2017 and offered
a variety of energy saving measures including the
following:137

 free smart thermostat program- 150,000 devices
were distributed in the first year

* GreenON Industries Program- $200 million
dedicated to large-scale demonstration projects to
reduce facility and manufacturing emissions

* GreenON rebates program- offered up to $20,000
per project in incentives for residential energy
retrofits such as window installations, insulation
and heat pumps

* GreenON Social Housing program- $25 million was
committed towards social housing of less than
100 units. The Program received applications of

over $200 million from 41 social housing providers

* four modern wood heating pilots- launched in
northern and Indigenous communities without
access to natural gas to replace with more
efficient wood stoves

« solar panel installations: rebates worth $90 million
in total (announced but not implemented), and

+ $300 million GreenON challenge to encourage
innovative GHG reduction ideas from
businesses.

GreenON was cancelled in June 2018 as part of
the cancellation of the province’s cap-and-trade
legislation. The agency in its short existence
offered some benefits to the customers:

* One-window approach to energy efficiency:
Residential and business customers could easily
access information on a wide range of programs
(GreenON and utility conservation programs)
through one website and one call centre.

* Expanding energy conservation: Launching
programs like the wood heating pilots meant
that energy conservation was going beyond
electricity and natural gas conservation.
Expansion of the home retrofit offering under
the Green Investment Fund also offered access
to energy efficiency measures to customers on
propane/heating oil.

* Enabling fuel switching to cleaner technologies:
GreenON provided incentives to move to efficient
electric heat pumps/ geothermal from propane
or heating oil, which would reduce customer
energy use, heating bills and GHG emissions.
This type of measure was ineligible for funding
under the utility conservation frameworks.
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The key word in a single third-party

administrator model to deliver
energy efficiency is “single”.

The key word in a single third-party administrator model
to deliver energy efficiency is, of course, “single”.
However, in Ontario, that was definitely not the case.
The launch of a GHG reduction agency when the
market already had separate electricity and natural

gas conservation programs added another layer of
complication and confusion, particularly from the
utilities invested in their conservation programs. Some
of the concerns raised regarding GreenON include:

* More customer confusion: LDCs and natural gas
utilities already had their own separate suites
of energy conservation programs, and now a
separate entity was offering programs that to a
regular customer looked similar to existing ones.
While GreenON was publicized as a “one-stop
shop” for energy efficiency, it added another layer
of confusion for some customers.

Program duplication: LDCs and natural gas utilities
expressed their concerns to the ECO that several
programs launched by GreenON were duplicative
of existing programs and pilots. The free smart
thermostat program, for example, is highlighted in
the textbox “LDC-Gas conservation collaboration
examples” as a Toronto Hydro- Enbridge pilot.
Measures under the GreenON rebates program
were also to some degree competing with existing
gas and electricity initiatives. The ECO noted that
ideally, GreenON programs should target unmet
needs and not replace or compete with existing
utility programs.38

» Cannibalization of utility targets: GreenON
programs geared towards reducing GHG emissions
also reduced electricity and/or gas consumption,
especially those that were duplicative of existing
utility programs. Utilities have shared examples
with the ECO that businesses and industrial
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facilities that were ready to participate in CDM/
DSM programs (where utilities had invested
significant resources in developing projects)
ended up participating in GreenON programs
instead because of higher incentives.**® Therefore,
GreenON programs were cannibalizing existing
CDM and DSM programs and utilities were losing
out on savings to meet their framework targets.

Savings attribution: With similar programs in the
market that contributed to energy savings and

GHG reductions being marketed by more than one
provider/agency, attributing or giving credit to a
utility or to GreenON for energy and GHG savings
became an issue. The IESO retained Navigant to
develop recommendations for allocating costs and
attributing savings in early 2018, but this process
was started after GreenON had already been in

the market for six months. The ECO underlined
several concerns in its response to Navigant during
the consultation, including the fact that GreenON
funding should not be counted towards energy utility
program results and there should be accountability
that any incremental GreenON funding is actually
leading to GHG reductions.'#® There was also the
risk of double-counting when energy conservation
activities led to GHG reductions, primarily for natural
gas conservation programs.'* With the cancellation
of GreenON, a final paper with a preferred attribution
approach was never published by the IESO.

Lack of coordination with utilities: During the
existence of GreenON, both gas and electricity
utilities indicated to the ECO that despite making
several proposals and presenting business
plans that showed how GreenON programs could
better leverage existing utility conservation
resources, GreenON did not take advantage of
existing conservation resources available.4?
GreenON issued its own Request for Proposals
and delivered several of the programs through the
IESO and the Ontario Centres of Excellence. This
potentially created another layer of confusion for
contractors and higher delivery costs.
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If Ontario is to gain the benefits of a single efficiency
utility, it will be important to minimize disruption in
the industry and for the customers. Some of the key
elements could include:

* Transition plan: An abrupt move from one model
to another will create uncertainty on all fronts.
Vermont, often cited as an example of a jurisdiction
that underwent a well-managed transition, took
three years to completely move over to the single
administrator model.**3 The transition plan will
require the proper authority, adequate funds and a
strict but appropriate timeline to move over to the
new framework.

An abrupt move from one model to

another will create uncertainty on
all fronts.

* Timing: Regardless of how robust the transition
plan is, timing of its execution is key so that there
is sufficient time for all relevant parties to move
over to the new model. With the current CFF and
DSM frameworks concluding on December 31,
2020, discussions will be beginning shortly on the
next energy efficiency frameworks. This might the
opportune time for government to consult on the
single administrator model.

* Testing: Before Wisconsin decided in 2001 to
transition from utility-run conservation to a single
state-run model for gas and electricity conservation
programs, it ran a pilot program in 1998 in
northeast Wisconsin.'** The pilot tested the idea
of a single-administrator model where contractors
separate from the utilities delivered programs and
ads were run for programs that offered cross-fuel
savings. Subsequent market research and analysis
allowed Wisconsin Focus on Energy to focus on
the right messages and the right initiatives when it
launched.%®

* Extensive consultation: The government will need
buy in from a vast range of stakeholders to make

The government will need buy in

from a vast range of stakeholders.

such a drastic shift in the design and delivery of
conservation. When the government of Alberta
established Efficiency Alberta, it struck up a panel
of experts who consulted with a cross-section

of Albertans including residents, businesses,
Indigenous communities, municipalities and industry
stakeholders. The engagement process gathered
information on existing barriers to energy efficiency,
on the types of technologies to adopt and how best
to measure success.'*® The panel held consultations
over four months including several open houses,
technical sessions, municipal sessions and
sessions with Indigenous communities. After the
consultation, the panel released a report that set
out the vision and outcomes of Efficiency Alberta so
that there was transparency towards all parties and
to regular citizens. As mentioned eatrlier, the timing
may be right now for the province to start having
such a conversation. Previous consultations for
conservation frameworks have been rather narrow
in scope. A drastic change in framework will require
an extensive stakeholder process that engages

the broader public, and should include use of the
Environmental Registry. Implementing some of

the best practices from the Alberta process might
be the way to go if Ontario is considering a single
administrator model.

Establishing key policy objectives: The government
must establish and determine an appropriate
balance between key policy objectives, e.g.,
maximizing targets (reductions in electricity, gas and
GHG emissions), minimizing costs, broad customer
inclusion through programs, overcoming market
barriers and encouraging innovation in energy
efficiency, amongst others.

Continuation and enhancement of programs:
Successful programs that have seen significant
savings such as the Conservation First Framework
Retrofit Program and the Demand Side Management
Home Weatherization Program should continue in
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some form under the new framework. With one
administrator, some electricity and gas programs
could be merged and enhanced into one offering for
the customer, possibly driving more participation.

» Evaluation of savings: Independent evaluation of
results from all fuels should continue as that will be
a clear indication of the success of the model.

* Regulatory changes: The province will need to
make extensive regulatory and policy changes to
transition from the current model to establish the
new entity and also to establish /amend oversight

responsibilities for such an entity. Successful energy

administrators have excelled under supportive

and robust laws and policy structures that have
created long-term certainty, e.g. through a franchise
model**7, which also means independence from
political decisions. There might also be a need to
amend regulations to establish how the framework
will be funded, e.g, through the rate base, the tax
base, or some combination.

* Industry support: This undoubtedly will be the
toughest hill to climb if Ontario moves to a single-
administrator model. LDCs and gas companies
have successfully delivered conservation programs
for years and have the established customer
relationships, as well as much of the technical

expertise. Similar to the Vermont model,*® electricity

and natural gas companies could bid into requests
for proposals to deliver energy efficiency under the
single administrator model in their own jurisdictions
and in other jurisdictions. The extensive knowledge
and skKill sets developed by the utilities must be
utilized in the consultation process to develop this
framework. It will be important to partner with both
electricity and gas utilities from the onset of this
consultation to get their buy in and to assure them
that they will have the opportunity to still deliver
energy efficiency, albeit under a different model.

The textbox “Single Administrator Models in other
jurisdictions” reviews two existing single administrator
models, one that is often lauded as the pioneer in this
field, while the other is one of the newest entrants.

2. MAKING UTILITY CONSERVATION MORE EFFECTIVE

Single Administrator Models in other
jurisdictions

Efficiency Vermont

Vermont was the first state to create a statewide
“energy efficiency utility” in the form of Efficiency
Vermont in 2000.14° Under Vermont’s current
12-year franchise model, Efficiency Vermont and
the smaller Burlington Electric Department deliver
electricity and unregulated heating and processing
fuel energy efficiency services to homes and
businesses.'®° To ensure that energy efficiency

is “fuel blind” in nature, state statute has
established that energy service providers must
deliver whole building and process heat efficiency
regardless of fuels, facilitate fuel switching where
appropriate and promote electricity and other fuel
efficiency across all customers.?%!

Historically, electricity utilities were the face

of energy efficiency programs in Vermont but

this system did not work well. Investor owned
utilities found it difficult to promote programs
that would reduce their revenues; also, there
were administrative inefficiencies with 22 utilities
delivering programs.%2 In 1999, the state
established one energy efficiency utility (EEU)

to provide energy efficiency to all Vermonters.
Initially, Efficiency Vermont and its fiscal and
contractor agents had a short-term contract with
the state Commission to design, deliver and fund
programs. In 2009, the structure moved to a more
long-term order of appointment or franchise model
which added more stability to the programs.'53
This has also given Efficiency Vermont more
responsibility and oversight to design long-term
energy efficiency. Along with transparent public
proceedings on its results, the Commission also
undertakes a comprehensive review of the EEU
every 6 years.

In 1999, the Vermont Public Service Board was
authorized to start collecting a volumetric Energy
Efficiency Charge (EEC) from electricity and natural
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gas ratepayers. In 2018, residential electricity
customers paid 1.4 cents per kWh for energy
efficiency*®4, while gas customers paid 5 cents per
CCF (100 cubic feet).1®® The programs for reducing
fuel use such as heating oil and propane are
funded from the Regional Greenhouse Gas Initiative
(RGGI) auction proceeds and from the New England
Forward Capacity Market.1®

Under this structure, utilities do not have a role in
delivering conservation measures. A single non-
utility contractor that has a multi-year performance-
based contract with Vermont's Public Sector Board
(PSB) undertakes program design and delivery.
Utilities were relieved of their obligation to deliver
conservation programs during the settlement
process to create Efficiency Vermont.*5” Utilities
refer customers seeking energy efficiency programs
to Efficiency Vermont and also provide full electronic
customer identification and consumption records
to the EEU so that it can maintain the energy use
database and also track savings'®®.

Efficiency Alberta

Efficiency Alberta is one of the newest energy
efficiency delivery administrators in North America,
established as a not-for-profit Crown Corporation
under Alberta’s Energy Efficiency Act.*®° Its role is
to educate customers about energy use, design and
deliver energy efficiency programs, help develop
micro-generation and small scale renewable energy
systems and to promote the development of an
energy efficiency services industry in the province.
As mentioned earlier, an Energy Efficiency Advisory
Panel undertook an extensive consultation to
receive input from all Albertans before putting
forward final recommendations on the Efficiency
Alberta framework. The panel also reviewed other
jurisdictions such as Efficiency One in Nova Scotia
and the Energy Trust of Oregon to understand best
practices.

Dunsky Energy Consulting were retained to design
the first suite of programs with cost and savings
estimates (energy and GHG). Its report set the
first-year budget at $43.3 million and a target of
594,300 gigajoules of annual energy savings and
682,300 tons of CO,e in lifetime GHG reductions.*®

The first programs launched in early 2017 and now
include but are not limited to the following:**

Residential No-Charge Energy Savings Program
which include LED lighting products, high-
efficiency shower heads, faucet aerators and a
smart thermostat

Residential Retail Program which included online
rebates for home improvements and instant
savings

* Business, Non-profit and Institutional Energy
Savings Program which offers incentives up to
$25,000 per facility to install high-efficiency
products

Residential and Commercial Solar Program offers
a maximum payable incentive and a $/watt
incentive for solar installations

* Custom Energy Solutions which offers a tailored
approach to businesses to reduce operating costs
and reduce energy use, and

Indigenous Green Loan Guarantee, which funds
the development of large-scale renewable
electricity generation, projects in Indigenous
communities. $50 million in Green Loan
Guarantees are currently available.

The Government of Alberta funds Efficiency Alberta
through its carbon tax. The province has earmarked
$645 million in its 2016-2017 budget for spending
on Efficiency Alberta over the next 5 years.
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Successfully establishing and administering a single
administrator model is not easy. Jurisdictions like
Vermont took almost a decade to get it right. In many
cases, lack of independence from the government
has affected operations and funding. Some of the
key requirements of a single administrator of energy
efficiency should include:

* long-term commitment to funding

* recognition that energy efficiency is a resource on
par with traditional energy resources

* independence from government and other agencies
so that there are no abrupt changes or interruptions
to its operations

* stability of appointment such as through a franchise
model (see the textbox: “Single Administrator Models
in other jurisdictions”), and

* accountability for performance to ensure it is driving
energy savings and reducing GHG emissions.

2.6. Conclusion

Utility-run energy conservation programs have delivered
multiple benefits for Ontario, and can do even more.
But the current model of utility delivery of conservation
programs has key gaps, regarding coordination of
natural gas and electricity conservation, coverage of
other fuels, fuel switching, and a lack of clarity on the
overall objectives of conservation programs.

A conservation framework that integrates electricity
and natural gas conservation programs and brings in
conservation of other fuels could lead to lower costs
to deliver conservation while increasing the potential
for energy and GHG savings, and expand the ability of
more Ontarians to make their lives more comfortable.

A single administrator model for conservation of all
energy sources used in buildings might help achieve
these objectives. If a single administrator model

is to be considered, then the discussions with key
stakeholders must begin now. Along with those
discussions, there must be long-term commitment
to fund conservation programs with an appropriate
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stable funding mechanism to encourage this shift,
and conservation programs for non-regulated

fuels need to be designed and delivered alongside
regulated fuel conservation. More importantly, the
necessary regulatory and policy changes will need to
amended and strengthened to ensure that the single
administrator can be established and implemented
successfully.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines prepare a post-
2020 energy conservation program framework to
deliver its planned 3.2 Mt CO_e of greenhouse gas
reductions from conservation programs by:

» growing natural gas conservation funded by
ratepayers, while looking at ways for more natural
gas customers to benefit, such as expanding
participation in programs, and using conservation
to avoid infrastructure investments

¢ including conservation of other heating fuels and
fuel switching

« focusing electricity conservation on programs that
save electricity during hours of high demand, when
fossil fuels are being used to generate electricity

* accurately measuring and valuing GHG reductions,
including valuing the benefits of emissions
reductions in cost-effectiveness testing (using
up-to-date inputs), and making greenhouse gas
reductions a performance metric for utilities or
other conservation providers, and

- assessing whether a single administrator model for
conservation of all energy sources is a preferred
model to achieve these objectives.
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February 2019]
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Enbridge Gas Distribution Inc., 2018 Cap and Trade Compliance Plan
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“Ford Government to help expand access to natural gas”, online: Ontario
Newsroom <news.ontario.ca/opo/en/2018/09 /ford-government-to-help-
expand-access-to-natural-gas.html>. [Accessed 6 March 2019]
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analyses fully consider the costs and benefits of the DSM programs. The
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An achievable potential study (APS) is one way to assess how much of
a fuel or an energy use conservation programs can reduce. The study
usually considers the following elements:

e Current availability of conservation programs
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e Current participation rates
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Note*: the OEB’s APS presents the GHG savings in million m3, the numbers have been converted to Mt to be consistent
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Abstract

Older Ontario buildings use unnecessarily large amounts of energy, mostly fossil fuels. This is especially true for
one important group of older Ontario buildings - existing low-rise homes. The 85% of Ontario homes built in or before
2005 use at least twice as much energy (as modelled) as those of the same size built today.

Slashing the energy needed in existing homes can make them more comfortable and more resilient, lower utility bills,
and increase resale values, while growing the renovation economy and reducing climate pollution. Most people would
prefer homes that are draft-free, warm in the winter and cool in the summer, and inexpensive to keep that way. Every
Ontario home has the potential to be like that, but most are not.

Ontario’s energy conservation programs and efficiency standards have led to some improvements in existing
buildings, especially in their lighting, furnaces, and air conditioners. But deep energy efficiency, to make buildings
more than 30% more efficient, can typically be achieved only by improving the building envelope: its walls, roof, floor,
doors and windows. To date, Ontario conservation programs have done little to improve building envelopes in existing
homes, yet serious progress in reducing their energy use and climate impact is not possible without taking this step.
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Ontario misses a crucial opportunity when energy efficiency is left out during renovations. Ontarians love to
renovate their homes; an estimated one-third of dwellings underwent some renovation in 2017. Modest, low-cost
government policy changes could help homeowners make better building envelopes part of those renovations, when
improvements are cheaper and less disruptive by:

* improving homeowner awareness of energy efficiency opportunities before they renovate

e providing access to attractive financing for the incremental costs of deep energy efficiency

e requiring energy efficiency during planned renovations, where it is obviously cost-effective, and

* incenting and training contractors to promote energy efficiency in their projects.

Only by starting now can the majority of Ontario’s existing homes become energy efficient by 2050.
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3.1 The problem: energy waste in
existing buildings

3.1.1 Energy use in all Ontario buildings

In 2017, buildings in Ontario consumed nearly
two-fifths (or 946 PJ) of the province’s total energy

use. Building energy use was 58% natural gas, 35%
electricity, and 7% other fossil fuels. These buildings
can use much less energy. Large buildings built in
2005 require 50% more energy to operate than those
built today, while low-rise homes built in 2005 need
twice as much energy as those built today.* This energy
waste has real economic, environmental, and social
costs to Ontarians.

Figure 3.1. Energy use in Ontario by sector in 2017.

3. OLDER HOMES: THE RENOVATION OPPORTUNITY

Buildings can use much less energy.

Since Ontario produces less than one percent of
Canada’s natural gas, yet consumed 28% of Canada’s
total natural gas production, most of the money spent
on natural gas use in buildings is transferred outside
of the province, mainly to Alberta, British Columbia,
and the United States.?® In 2015, Ontario spent $3.5
billion importing natural gas.*

Buildings are also a major contributor to Ontario’s
greenhouse gas emissions, and were responsible for
34 Mt CO,e or 21% of Ontario’s total greenhouse gas
emissions in 2016.

W Industrial

B Transportation

B Agriculture

B Residential

B Public Administration

Commercial and Other Institutional

Source: Statistics Canada, Table 25-10-0029-01 Supply and demand of primary and secondary energy in terajoules, annual.
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Residential buildings account for more than half of all
building energy use. In 2015, Ontario’s households
were the fourth most energy intensive in Canada,®

and there was no improvement between 2011 and
2015.% Because most residential energy use is fossil-
fuelled, high energy use also means high greenhouse
gas emissions. About 13% (20 Mt CO_e per year) of
Ontario’s emissions come from residential energy use,
mostly from natural gas fired space and water heating.’

The lion’s share of residential energy use comes

from low-rise residential buildings (referred to here

as ‘typical homes’ or ‘homes’), which account for

an estimated 83% of all residential energy use. This
includes single-detached and single-attached house
types as defined by Statistics Canada and Natural
Resources Canada. These typical homes are the focus
of this chapter because of their significant energy
consumption, the limited conservation efforts to date,
and the need to start substantially reducing their
energy use now.®

Ontario needs to increase the energy efficiency of
existing homes. The energy wasted by typical homes
in Ontario has significant impact on the economy,
environment, and prosperity of the province and its
residents. Highly energy-efficient homes have lower
utility bills, higher resale values, greater indoor
comfort and more resilience to extreme weather, but
progress to date has been limited. The longer these

buildings remain inefficient, the more difficult it will
be for Ontario to meet meaningful climate targets.
Put simply, household energy waste is unnecessary
and burdensome, while deep efficiency can lead to
significant benefits.

Improvements to the Ontario Building Code have led to
dramatic improvements in newly constructed homes in
recent years (Figure 3.2). However, while new homes
are becoming more efficient, existing homes are being
left behind in the energy inefficient past.

100%
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Figure 3.2. Percentage of home energy use (as modelled) relative
to a home built between 1997-2005. A house built in 2017 uses
roughly half of the energy a similar sized house built from 1997-
2005 would.

Source: Ministry of Municipal Affairs and Housing.

Older energy-inefficient homes dominate Ontario’s built
environment (Figure 3.3). At the end of 2016, 86%

of Ontario homes were built before or in 2005. It is
impossible to significantly reduce the overall energy
use and emissions of Ontario’s housing stock without
improving the performance of older homes.
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3. OLDER HOMES: THE RENOVATION OPPORTUNITY

households are allowing energy and money to leak out
through their building envelope.

Most Ontario households are

allowing energy and money to leak
out through their building envelope.

3.1.3 Why we need to start now

The costs of excess energy use to Ontario’s
households, economy, and environment will persist
unless significant action is taken. Meeting climate
targets will be significantly more difficult unless

Figure 3.3. Percentage of homes built before or in 2005 energy efficiency in existing homes is prioritized,
compared to homes built after. particularly because three in four buildings that will be
Source: Natural Resources Canada, Comprehensive Energy Use in use in 2030 already existed as of 2017.%° Further,

Database (2018).

The higher efficiency of new homes and examples of

energy efficiency renovations in Ontario and around the
globe show that older Ontario homes could be far more
efficient and less wasteful. In recent studies assessing

energy-related home components are typically used
for decades or more, giving only rare opportunities to
reduce energy waste. For example, if a homeowner
replaces the siding on their home without upgrading
the insulation, that home is likely to remain poorly
insulated until 2050 or later. On the other hand,

Ontario’s potential for cost-effective energy savings,

existing homes represent half of all potential natural

progress and good investments made now will provide
benefits well into the future.

gas savings by 2030.° Unfortunately, most Ontario

Siding

Insulation
Exterior doors
Roofing (asphalt)
Windows
Furnaces

Refrigerators

Air conditioners

2020 2025 2030 2035 2040 2045 2050
M First replacement lifespan MW Second replacement lifespan

M Third replacement lifespan B Fourth replacement lifespan

Figure 3.4. Typical lifespan of energy-related home components. There is only one chance to replace insulation
and siding before 2050.

Source: National Association of Home Buildings/Bank of America Home Equity, Study of Life Expectancy of Home Components (2007).
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One of the most pressing reasons why Ontario needs
to start increasing the energy efficiency of homes now
is the sheer number of them. There are 3.7 million
single-detached and single-attached households

in Ontario containing 634 million m? of area.'* For
comparison, there are only approximately 0.2 million
commercial and institutional buildings in Ontario
containing 343 million m? of area.*?

To reach a modest target, Ontario
would have to perform deep energy

efficiency renovations in 2% of homes
every year starting in 2019.

Given the urgency of the climate crisis, Ontario should
minimize all fossil fuel waste. The challenge of deeply
renovating Ontario homes will only become increasingly
difficult if action is delayed. To reach a modest target,
say having 60% of homes energy efficient by 2050,
Ontario would have to perform deep energy efficiency
renovations in 2% of homes every year starting in
2019.%% That is about 74,000 home renovations per
year, equivalent to the number of dwellings of all kinds
that were constructed in 2018 in Ontario.** It would
also mean building up an impressive number of skilled
workers to fill demanding and rewarding new jobs.

3.1.4 How to improve the efficiency of homes:
tackle the building envelope first

Existing homes would be significantly more energy
efficient if they get a well-insulated and airtight building
envelope (the walls, roof, floor, doors and windows that
separate the conditioned space within a home from the
outdoor environment).

Existing homes would be significantly
more energy efficient if they get a

well-insulated and airtight building
envelope.

It is almost impossible to reduce energy use in an
existing home to the levels seen in new homes without
addressing the building envelope, no matter how
efficient the mechanical and electrical equipment is
(improving equipment efficiency will result in moderate
improvements in overall home energy performance).®
For the purposes of this report, ECO uses the terms
“deep energy efficiency” or “deep energy retrofits”

to refer to attempts to reduce overall home energy
use by a significant fraction (usually over 30%),

which generally require improvements to the building
envelope.

Figure 3.5. Thermal imaging of a home shows where heat is being
lost. The red colour indicates a higher temperature which means
those areas of the house are losing more heat to the outdoors. The
yellow and green areas of the house are better insulated and lose
less heat.

Photo credit: istockphoto.com/ca/portfolio/ivansmuk.

Upgrading a building’s envelope reduces space heating
in the winter and cooling in the summer. Space heating
accounts for 60% of the energy use in Ontario homes.
According to a recent study of Ontario’s natural gas
conservation opportunities, 72% of all residential
natural gas use is for space heating, and four of the
five measures with the highest potential natural gas
savings and positive economic benefits improved

the building envelope (professional air sealing, super
high-performance windows, air leakage sealing and
insulation in old homes, and draft proofing).®

100 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



A home’s envelope is like a winter jacket. Most
homes in Ontario have a thin jacket with holes
that allows heat to leak out. Upgrading your
home’s envelope would be like getting a thicker,
more insulated jacket with no holes that fits well
and cinches tight to keep wind out. You could
stand in frigid weather for a long time without
getting cold just from your own body heat. Just
like how you would not want a flimsy, torn jacket,
you would not want an uninsulated, leaky home.
If you are going to buy a fashionable jacket, you
might as well get one that is warm too.

|
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N

Air Leakage Walls — 5
Doors/
Windows
-
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|

Heat loss is dependent on existing
insulation levels and air tightness

Figure 3.6. Heat leaks can be stopped with insulation and
air tightness.

Source: Adapted from Canadian Mortgage and Housing Council,
About Your Home (2007).
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Building envelope improvements are the best and often
the only way to make a deep cut in home energy use
and utility bills to homeowners. They can also deliver
co-benefits that cannot be matched by other efficiency
measures, such as greenhouse gas reductions,
resilience to power outages, and greater comfort.

Energy costs for homeowners

Reducing a home’s energy needs through an improved
building envelope means lower utility bills and less
vulnerability to fluctuating utility rates.

In 2016, the average expenditure on energy per
household in Ontario was $2,391 ($12.4 billion
across Ontario), including $718 ($3.7 billion across
Ontario) on natural gas.'” Envelope improvements will
reduce this spending. Lowering energy use also makes
homeowners less vulnerable to future increases in
energy prices. Nominal electricity bills are expected to
increase 57% from 2018 to 2035 while natural gas
unit costs are expected to increase 25% in real terms
from 2018 to 2035, although these estimates will
depend to some degree on public policy choices.*®*°
Attempting to reduce energy rates (the cost per unit
of energy) does not address the root cause of high
household energy costs, which is high consumption.
Reducing consumption will be of particular benefit

to the estimated 7.5% of Ontarians that experience
energy poverty, meaning more than 10% of their
expenses are spent on energy.?°

Further cost savings can occur the next time a furnace
or air conditioner needs to be replaced. Because the
home would use much less energy after an envelope
upgrade, the size and capital cost of the equipment
needed to heat and cool the home can go down, often
substantially.
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Greenhouse gas emissions

In the roughly four in five Ontario homes heated

with fossil fuels, conserving energy used for heating
obviously reduces greenhouse gas emissions.
Reducing energy used for space heating in electrically-
heated homes also delivers climate benefits, because
natural gas-fired power plants often supply some
electricity when space heating is most needed.
Improvements to the building envelope that reduce
cooling energy use (air conditioning, supplied

almost exclusively from electricity) also reduce
greenhouse gas emissions by reducing electricity
demand when natural gas-fired power plants are
running (see Chapter 2 of this report).

Comfort, resilience and well-being

The well-being of Ontario households can also be
improved through building envelope retrofits. Homes
with a good building envelope are more comfortable,
less drafty, and better insulated from temperature
fluctuations. The same inefficient homes that
contribute to climate change are also the least likely
to be prepared to deal with its consequences, such
as extreme weather and power outages. An airtight,
well-insulated home is more comfortable and can stay
habitable for much longer during power outages (where
a source of heating or cooling may be unavailable),
improving the resiliency of Ontario’s housing stock.
These comfort improvements translate to health
improvements such as fewer temperature-related
stresses, illnesses and deaths.?*

Homes with a good building envelope

are more comfortable.

| e
%
-

Frost on the interior side of an inefficient window. Inefficient
windows are uncomfortable to be near, lose heat to the exterior,
and can result in moisture issues.

Photo credit: Jill Wellington.

Finally, adding insulation not only thermally insulates
the building but also makes it quieter. Envelope
upgrades also allow homeowners to refresh the look of
their home.

Gas and
electricity
savings

Resilience Better
to power thermal
outages comfort

Lower

greenhouse Improved Better

gas Building acoustic

emissions Envelope comfort

Protection

from future

utility rate
fluctuations

Energy
equipment
savings

New look
for home

Figure 3.7. Multiple benefits from an energy efficient home
compared to an energy inefficient home.

Source: Environmental Commissioner of Ontario.

102 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



As discussed in Chapter 2 and Appendices C and

D of this report, conservation programs in Ontario
have saved significant amounts of energy. However,
much of the focus has been on shallow energy
efficiency measures, and energy efficiency in non-
residential sectors. For example, from programs
delivered in 2016, Enbridge and Union Gas conserved
837,114,041 m3 and 959,435,289 m? of natural gas
in lifetime savings, respectively. Of these savings, 69%
were in the commercial and institutional sector.??

Some past programs supported, though they did

not focus on, building envelope improvements. For
example, the Canadian government offered rebates for
energy efficiency measures through the ecoENERGY
program with matching funding from provinces from
2007 to 2012. From January 2008 to November 2010,
the three most popular retrofits were furnace/boiler
replacement (75%), air leakage reduction (39%) and
central air conditioner replacement (33%).2* Only 15%
of participants installed basement insulation; only 11%
installed wall insulation.

Today’s utility conservation programs for homes largely
focus on basic energy efficiency and ignore building
envelopes. For example, residential savings accounted
for 46% of Ontario’s electricity conservation savings of
1.8 TWh in 2017. However, 81% of these residential
savings were from lighting retrofits,?® (which are
unlikely to have significant climate benefits). Ontario’s
Save on Energy Coupon Program distributed 17 million
products in 2016 for improvements in lighting, smart
power bars, and pipe insulation.?®

Environmental Commissioner of Ontario

None of the five current province-wide low-rise
residential electricity conservation programs addresses
improving the building envelope (except in low income/
social housing).?” Part of the reason may have been
that, in Ontario’s climate, the bulk of energy (and
climate pollution) savings from building envelope
improvements comes from reduced use of heating, not
cooling. Therefore (except for the minority of electrically
heated homes), it makes more sense to target building
envelope retrofits in conservation programs designed
to conserve natural gas and other heating fuels, but
these programs have received only a fraction of the
funding historically provided for electricity conservation.

Enbridge and Union Gas do offer modest “whole-
home renovation” programs that include upgrades to
building envelopes in existing homes.?® As shown in
Appendix D of this report, these programs have seen
strong growth, but still reach only a small share of
customers.?® Most of this small number of participants
used the incentive to improve their heating system, not
their building envelope, as discussed below in section
3.1.7. One of the reasons for the small number of
participants is that the Enbridge and Union retrofit
programs are budget-limited. They compete against
other utility conservation programs for a portion of
comparatively small conservation budgets set by the
Ontario Energy Board. During cap and trade, extra
funding temporarily enabled larger programs that were
accessible to more people (see the textbox “Cap and
trade funding for home retrofits”).

A new source of funding for home retrofit
programs was temporarily available during
Ontario’s cap and trade system. $115 million

of cap and trade funds were used to expand the
Union and Enbridge home retrofit programs,*
including expanding eligibility to homes heated

by fuels other than natural gas, such as propane,
heating oil, and wood. The Independent Electricity
System Operator also received cap and trade
funds which it directed to electrically heated
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homes. In addition, $378 million of cap and trade
funds were allocated to GreenON, an Ontario agency
that also invested in energy efficiency. A fraction of
that amount was used for renovations to improve
home building envelopes, such as window and
insulation retrofit programs.3! Not all of these funds
would have been spent before these programs were
cancelled.

By November 30, 2018, cap and trade funding had
enabled retrofits of an additional 25,216 homes.3? Of
the participants, 84% were homes with natural gas
heating, 1% with electric heating, and 15% with other
heating sources (propane, oil, wood).3* Among other

Overall, homeowners want energy efficient homes.
The vast majority of Canadian homeowners (8 in 10)
are interested in buying energy efficient appliances,

things, these retrofits proved the cost-effectiveness
of whole-home retrofits for electrically-heated homes.
Because of the high cost of electric heating, building
envelope improvements save more money in these
homes.3* See the textbox “LDC-Gas conservation
collaboration examples” in Chapter 2 of this report
for more discussion on the lessons from the
whole-home retrofit program regarding collaboration
between different conservation providers.

With the cancellation of cap and trade, the
programs it supported were closed to new entrants
on November 1, 2018. Thus, the Enbridge and
Union Gas ratepayer-funded retrofit programs for
natural gas-heated homes are now the sole source
of conservation funding for building envelope
improvements in existing homes. Participation in
home retrofit programs in future years will likely be
lower than 2017 and 2018, due to the removal of
the cap and trade funding.

upgrading their homes’ envelope systems, switching
to more efficient heating systems and/or buying
green energy.
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Figure 3.8. Canadian homeowner level of interest in energy efficiency and green energy.

Source: Environics Research, Public Opinion Research on Natural Resource Issues 2017, online: <epe.lac-bac.gc.ca/100/200/301/pwgsc-tpsge/

por-ef/natural_resources /2017 /121-16-e/report.pdf> at 30.
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However, this interest is not being converted into
much action, as illustrated by the Enbridge and Union
conservation programs, and their very small share
of customers undertaking deep energy renovations.
Almost all of the behavioural and market barriers
described in of this report have an impact
in limiting the number of building envelope retrofits
in existing homes. Most importantly, homeowners
often see deeper energy efficiency renovations,

such as envelope improvements and insulation, as
unnecessary, inconvenient, and/or too costly.

Enbridge Gas Distribution’s 2016 Draft Annual
Demand Side Management (DSM) Report evaluated
its Home Energy Conservation program which provided
homeowners with rebates of up to $5,000 designed to
encourage natural gas saving.%® In order to qualify for

Financial challenge such as lack of funds
Not convinced of the economic value of upgrades

Lack of interest

Time constraint, that is, not able to find time to
implement energy efficiency measures or equipment
Lack of information about energy

efficiency incentives or equipment

Not knowing how to get started to plan
upgrades or hire contractors

rebates, at least two upgrades or products needed to
be installed, and modelled home energy use needed
to be reduced by at least 15%. The vast majority of
rebates were allocated to homes which had done the
minimum necessary, i.e. where only two upgrades or
products were installed. Although 44% of participants
considered implementing more than two upgrades,
83% of projects had only a furnace upgrade and air
sealing.®® Very few participants selected insulation,
although it also qualified for rebates.

Why did participants do so little? About 43% of
participants explained that more upgrades would

cost too much, and 26% were not convinced their
home needed those additional upgrades. As stated
earlier, 86% of Ontario’s homes were built before
2005 and use at least twice as much energy as a
home built in 2017.3” When asked to rate the barriers
to implementing some recommended upgrades,
participants rated “Financial challenge such as lack of
funds” and “Not convinced of the economic value of
upgrades” as their top two.

Average rating from those who chose
not to implement recommended upgrades

1 2 3 4 5 6 7 8

7.5

5.4

4.4

3.8

3.5

Figure 3.9. Average rating of Enbridge Home Energy Conservation program participants who chose not to implement

recommended upgrades.

Survey question: Now, | would like to ask you about the reasons why you chose not to implement those upgrades.
| will read you a list of barriers and for each one, please answer on a scale of 1 to 10 where 1 means ‘not at all a
barrier’ and 10 means ‘a major barrier’. (n=61). Don’t know removed from calculation.

Source: Enbridge Gas Distribution, 2016 Demand Side Management Draft Annual Report at 176.
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What worked? Word of mouth and contractors were the
two most likely ways to hear about the Home Energy
Conservation program. The top three reasons people
chose to participate in the program included the
following:

they were already considering/planning work/
upgrades

to receive incentives/money back, and
to save money/reduce energy bills.

The most important motivation to participate in the

program was to reduce energy bills. Increasing comfort

and receiving incentives/money back were second and
third, respectively.

Those who did participate in the program saw
significant benefits. The vast majority of participants,
87%, felt they knew more about their home’s energy
efficiency, and 77% reported improved home comfort
levels, such as more even temperatures, a warmer
home or noise reduction. Further, 77% were satisfied
with their overall experience with the Certified Energy
Auditor, the professional who evaluated their homes
energy use and recommended the energy efficiency
measures.

Unlike Enbridge’s program, the Union Gas Home

Reno Rebate program provided rebate amounts that
were prescriptive rather than performance-based (i.e.
fixed incentives based on technologies installed, as
opposed to basing the incentive on the improvement
in whole-home energy performance), and a maximum
of $5,000 per home was available (as of February
2018, Enbridge’s program has also adopted this
approach). Also, a bonus rebate of $250 on top of the
typical rebate amount for each measure (the maximum
rebate amount remained at $5,000) was available for
any additional energy conservation measures beyond
two that were implemented. Like Enbridge’s program,
air sealing and furnace upgrades formed the vast
majority of measures implemented (74%). About 15%
of improvements were insulation, mostly for attics and
basements.3® Contractors once again played a large
role in marketing the program.

Between the Enbridge and Union Gas programs, less
than 20,000 homes participated in 2016. At most,
around 3,000 of these homes added insulation.®® This
is only 4% of the 74,000 Ontario homes that must
make deep energy efficiency renovations each year

if 60% of today’s existing homes are to be energy-
efficient by 2050. The challenge is significant.

The home renovation market is vast. According to the
2018 CIBC Home Renovation poll, 46% of Ontarians
plan to renovate their home “in the next 12 months”
and spend an average of $13,600 per renovation.*°
According to Statistics Canada, Ontarians spent $24
billion on renovations in 2017.4*

Each renovation is a significant opportunity to improve
the energy efficiency of existing homes. It is more
convenient and less costly to improve energy efficiency
when renovation is already underway. However,
homeowners are often unaware of the opportunities,
feel that they do not offer good value, and/or do not
have the funds to undertake them.
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A home renovation where insulation was added to the envelope.

Photo credit: Bryn Pinzgaue

To be realistic, most homeowners will not be interested
in or able to include deep energy in every renovation.
However, because of the large number of home
renovations, adding energy efficiency to just a fraction

BOOST
INSULATION

To reduce heat loss, increase |
insulation in walls, floors,
roof, and foundation.

SMARTLY

|\
Bring plenty of fresh air B
the home and recover heat* {
from the exhaust air leaving
the building. |

MIND YOUR
MACHINES

Specify efficient appliances,
and ensure your heating
system will meet - but not
exceed - the home's needs.

3. OLDER HOMES: THE RENOVATION OPPORTUNITY

of the renovation market year after year could lead

to large improvements in overall residential energy
efficiency over time.*? (Even renovations that do not
alter the building envelope are good opportunities to
install more efficient equipment such as low-flow water
fixtures and ENERGY STAR products. These shallow
measures already have reasonable market uptake or
conservation programs designed for them.)

0f the 10 most common renovation

projects, only 12% affect the building
envelope.

The minority of home renovations that alter the building
envelope are especially important. Of the 10 most
common renovation projects in Canada, only 12%
affect the building envelope.*® This makes it a serious
missed opportunity whenever an envelope renovation
fails to add additional insulation and air tightness.

MINIMIZE
THERMAL BRIDGES

A break in your insulation acts like
a bridge that carries heat straight
out of the house. Take care with
corners, junctions, gaps and studs!

SEALIT UP

Air leaks are heat leaks. Wrap

the home tightly, taking care

to seal around ducts, pipes,
fixtures, and wires that pass
through walls, ceilings, and roof. |

THINK ABOUT
\ DOORS & WINDOWS

} Carefully consider their energy
' performance, size, and
~ location.

Figure 3.10. Recommendations for energy efficiency in homes primarily focused on improving the building envelope.

Source: Energy Step Code Council, Energy Step Code.
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Upgrading a building’s envelope during planned
renovations is less costly and disruptive than it would
otherwise be because much of the upfront work that
would be needed to install energy efficiency measures
(e.g. accessing wall cavities or roofs in order to add
insulation) is already being done. Natural Resources
Canada’s Local Energy Efficiency Partnerships (LEEP)
challenged the industry to propose exterior insulation
renovations for a typical home in London, Ontario,**
and one manufacturer estimated the pre-work to
remove the brick and siding alone constituted 14% of
the renovation cost.*®

Even if done as part of planned renovations, building
envelope upgrades, particularly deeper retrofits

that cover a large percentage of the envelope, are
expensive. Financing options detailed later in the
report would allow the upfront cost to be spread over a
long time and/or transferred in the event of a change
in ownership.

The Now House project started in 2007 and
performed numerous deep energy retrofits on
low-rise homes in Ontario. The first home in Toronto
cost $85,000 (including solar PV) to renovate,
reduce natural gas use by 79%, reduce electricity
use by 25% and improve the home’s EnerGuide
rating from 68 to 94.4¢ Under the feed-in tariff,

the solar production allowed this home to achieve
zero-energy cost on an annual basis.

The project then renovated five homes in Windsor
with air sealing, compact fluorescent lighting, low-
flow water fixtures, ENERGY STAR appliances, new
doors, new siding and a variety of other measures.
The average cost was approximately $42,000

(not including solar PV) with the base package of
insulation costing just over $18,000 (43% of the
total cost). The retrofits on average reduced natural
gas use by 53% and electricity use by 26%, and
saved $760/year on utility bills.*”

Based on these results, 95 additional homes were
retrofitted by the community housing corporation in
Windsor with a standard set of measures (exterior
wall insulation, basement wall insulation, furnace
replacement, window and door replacement)
achieving an average 48% improvement in their
EnerGuide ratings at a cost of approximately
$25,000 per home before rebates.*®

The Now House project demonstrates that deep
energy efficiency is achievable in existing homes,
that envelope renovations can be integrated with
other renovations at reasonable costs, and that,
with scale and experience, the cost of deep energy
efficiency becomes increasingly feasible.
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Ratepayer-funded utility conservation programs will
continue to be important in encouraging energy
retrofits (discussed earlier in section 3.1.6). Significant
gaps in program availability that could be addressed
include the lack of whole-home retrofit programs for
homes heated by sources other than natural gas,

such as electricity, heating oil, and propane. Because
of the high cost of heating with these fuels, building
envelope improvements save more money in these
homes. Program results from the period when cap and
trade funding was available show that a program would
be cost-effective.*® The future of utility programs is
discussed in Chapter 2 of this report.

Other important, low-cost policies to drive deep energy
efficiency during planned renovations are to:

improve homeowner awareness of energy efficiency
opportunities before they renovate

provide access to attractive financing for the
incremental costs of deep energy efficiency

require energy efficiency during planned renovations,
when obviously cost-effective, and

incent and train contractors to promote energy
efficiency in their projects.

The objective of this suite of interventions is to
transform the home renovation pathway so that the
majority of Ontario’s existing homes see significant
energy reductions by 2050.

The provincial government’s draft Environment
Plan made a commitment to “consult on tax
policy options to make it easier for homeowners
to increase energy efficiency and save money.”
The ECO has been informed that this is a
reference to possible tax credits for energy
efficiency upgrades.®° As with utility conservation
programs, tax credits can provide a direct
financial incentive for home retrofits.

The US has had a form of this policy in place
since 2005, which can provide insights into its
effectiveness. The US provides two separate tax
credits, one for energy efficiency improvements
to homes and another for renewable energy
improvements to homes.%! Analysis of these
policies by the Congressional Research Service
generally points towards the tax credits not
being effective at overcoming the market
barriers (mainly high upfront cost) to energy
efficiency.®? This is primarily due to the delay
between paying the cost and receiving the credit,
which diminishes the credit’s value. Most of

the tax credit claims come from those that also
report high incomes, which enforces the theory
that the policy is not necessarily addressing the
high upfront cost barrier. Any tax credit incentive
in Ontario should reduce the time between
homeowners incurring the cost and receiving
the rebate, restrict eligibility to measures that
deliver proven energy savings and perhaps limit
the credit for high-income individuals or high-
value homes.
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Getting energy efficiency into
home renovations

Policy: Home energy disclosure
*I didn't know my home wasted so much energy.

I'll improve its efficiency during renovations.”
Knowledge . ey qunng

Policy: Financing
“I'm glad | don't have to pay the full cost of the
energy efficiency upgrades upfront.”

=
]

Financing

Policy: Retrofit code
C"The building code means we improve energy
efficiency when it makes obvious sense.”

Policy: Industry capacity
“It's great working with renovators who know how to
complete energy efficiency retrofits.”

2
O

Expertise

Figure 3.11. How each policy aims to transform the renovation pathway to include more energy efficiency.

The four policies listed above (along with conservation renovations and energy efficiency and attempt to

programs) address critical points along the pathway overcome the barriers to conservation that were

homeowners and contractors take when considering discussed earlier in this chapter and in Chapter 1 of
this report.
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Table 3.1. Policy solutions to overcome barriers to home energy ret

rofits.

Barriers to home energy retrofits

Policy solutions

Behavioural barriers

Lack of reliable information

Home energy disclosure, industry capacity, retrofit code

Perceived risk and uncertainty

Industry capacity, retrofit code

Upfront costs

Financing, conservation program incentives

Market barriers

Split incentives

Financing (if financing can be transferred upon change in home
ownership)

Lack of fair pricing for efficiency compared to energy supply

Conservation program incentives

High borrowing and transaction costs

Financing

All four of these actions are needed to ensure that
the maximum number of homeowners include energy
efficiency in their envelope renovations. Piecemeal
implementation will result in homeowners missing
significant opportunities to improve the energy
efficiency of their homes.

In order to get energy efficiency into renovation plans,
the cost of energy use in homes and ways to reduce it
needs to be communicated to homeowners at a time
when they are likely to undertake renovations.

People often consider renovating when they are about
to buy or sell a home.®® One key way of incorporating
energy efficiency into the plan is for home sellers to
disclose the energy rating of their home and include

it on the home listing. This is also known as Home
Energy Rating and Disclosure. By requiring disclosure,
homebuyers can factor the energy usage of a home
into their purchase decision. Homebuyers and sellers
would also be incentivized to improve a home’s energy
rating before sale or after purchase when renovations
are often more convenient. Knowing a home’s energy
usage enables buyers to make informed choices, much
like knowing a car’s fuel economy.

Environmen

Figure 3.12. A home energy rating allows people to see how
energy efficient a home is before they make decisions on whether
to buy or not. Just like how getting an A would be great on a
report card, having an excellent home energy rating would be
attractive for a home.

Source: Environmental Commissioner of Ontario.
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Figure 3.13. Example of a home energy rating label from EnerGuide.

Visil nrcan.ge.ca/myenarguide

The label shows your
home's Greenhouse
Gas Emissions

Source: Natural Resources Canada, EnerGuide Rating (2019), online: <www.nrcan.gc.ca/energy/efficiency/homes/20572>.

To be valuable, a home energy rating needs to do
several things: be highly visible to prospective buyers in
order to potentially influence their purchasing decision
or post-purchase activities; describe the current

energy performance of a house (ideally in comparison
with other houses); outline the impacts (financial and
non-financial) of the home’s energy use; and identify the
steps that could be taken to improve energy efficiency
and the costs and benefits of doing so.

A detailed home energy rating can save much money
over time. The best practice is for a rating to be based
on a home energy audit conducted by a trained energy
advisor who uses the EnerGuide rating system and
recommends renovations. The upfront cost, typically

$350 to $400, is often reimbursed by conservation
program incentives if the recommendations are
followed.

Utility costs are a significant concern for Ontarians
and disclosure would enable sellers of energy efficient
homes to market low energy costs as a selling
feature. Other personal benefits of energy efficiency
may be equally important to some homebuyers (see
the textbox “What motivates homeowners to invest in
energy efficiency?”).
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Home energy ratings and other energy
informational tools typically focus on disclosure
of energy costs (and possible energy cost
savings from efficiency improvements) as the
driver to motivate homeowner investment in
energy efficiency. However, non-energy benefits
may be equally important, or more so, for some
homeowners.

It would be helpful to show homeowners how
insulation and air sealing improve the comfort
and safety (resiliency) of their homes, and
reduce their personal contribution to climate
change. Further, envelope renovations can
revitalize the look of a home. Comfort, safety
and aesthetics are highly valued traits that
speak more to the emotional reasons for an
envelope renovation. Connecting deep energy
renovations with these highly valued traits may
cause homeowners to desire such renovations in
the first place. Government, individuals and the
private sector can all do their part to promote
and consider these non-energy benefits of deep
energy renovations.

A more complete list of the elements that could be
addressed by a comprehensive disclosure policy
include:®*

ensuring good quality, consistent, trustworthy and
available energy auditors to provide ratings and
reports

clear communication of the level of energy efficiency
and the opportunities for improvement in reports to
homeowner

making educational resources about the disclosure
program available to homeowners, realtors, and
energy auditors

Environmental Commissioner of Ontario

high visibility of reports and ratings from energy
auditors during home listing

fair application to all homes regardless of the means
of sale

addressing privacy concerns of home sellers and
buyers

defining the time between a previous energy rating or
energy efficiency improvement and requirement for a
new energy rating

gradual roll out to ensure adequate homeowner buy-
in, industry capacity and education

eventual compliance regardless of home sale or not
(e.g., homeowners must obtain an energy audit and
rating within 10 years of law passing or the home
being built)

fairness and effectiveness of compliance and
enforcement mechanisms, and

decisions on whether disclosure requirements
should apply to rental properties and if it should be
triggered when property listed for rent.

In general, Canadians want home energy ratings. Over
nine in ten Canadian homeowners said that a home’s
energy rating was something they would want to see
when shopping for a home.%® Further, 76% said they
were in favour of the government requiring home sellers
to obtain an energy rating and 67% said they were in
favour of the government requiring home sellers to
share the home’s energy rating with the public.%®

A number of other jurisdictions in Europe, the United
States and Australia already have some version

of home energy disclosure. Ontario can learn from
these jurisdictions on how to optimize the design and
implementation of its own disclosure policy. Home
energy disclosure programs in other jurisdictions have
shown positive correlations between home valuation
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and home energy rating, in the range of 2-6% increase
per increment of improved rating (i.e. from four stars to
five stars or from a C grade to a B grade).5” Disclosure
programs have also led to 12-37% of homeowners
undertaking or performing more energy efficiency
upgrades than otherwise planned.%®

Ontario had legislation enabling home energy disclosure
as part of the Green Energy Act, but this section of the
Act was never proclaimed. There were several rounds
of consultation, but no decisive action was ever taken.
As recently as fall 2017, the 2017 Long-Term Energy
Plan noted that “the Province is examining options to
deliver a Home Energy Rating and Disclosure program
that would improve customer awareness by allowing
homebuyers to compare homes by energy rating and
encourage uptake of retrofit incentive programs.”%°

On December 6, 2018, the Green Energy Repeal

Act came into force. While this law preserved most
conservation-related provisions of the previous Green
Energy Act (by re-enacting the provisions under other
statutes), the home energy disclosure provision

was eliminated. The Ministry of Energy, Northern
Development and Mines provided no reasons for not
carrying forward the legislation, except that this section
had never been proclaimed.®°

Ontario’s 2018 draft Environment Plan, which was
released on November 29, 2018, proposes to work with
the Ontario Real Estate Association to encourage the
voluntary display of home energy efficiency information
on real estate listings. Enbridge previously delivered a
voluntary program (“Know Your Energy Score”) but this
program was generally ineffective in getting realtors to
provide energy ratings at time of listing and has since
been cancelled. In 2015, 10 brokerages collectively
responsible for 41,650 home listings participated in
the program but only 333 home ratings were marketed.
Stakeholders felt home ratings could delay or complicate
expediting home sales; were difficult to understand or
confusing; and did not reflect actual operating costs.5*

In its work with the Ontario Real Estate Association,
Ontario should develop and track outcome metrics (e.g.,
percent of home listings with energy ratings) to assess
whether this voluntary approach is achieving results. If
it is not, the ECO believes some form of home energy
disclosure should be re-enabled, made mandatory, and
put into force.

Inevitably, there are trade-offs between the cost of
obtaining a home energy rating, and its completeness
and ease of use. If the upfront cost of a home

energy audit (typically $350 to $400) is considered
unacceptable, notwithstanding the large savings that
can follow, partial energy disclosure is possible at
almost no cost.

For example, several jurisdictions in the U.S. require

at least 12 months of utility bills to be disclosed prior
to the sale of a property. New York State and Chicago,
Illinois have had the policy in place since 1987.2 Utility
bills are a readily available source of data that helps
homebuyers factor in the energy use of a home and
require minimal resources to disclose. In Chicago,
homes that disclosed their utility bills sold quicker and
for 1.3% more than homes that did not disclose their
utility bill.s3 Utility bill disclosure is a less accurate
predictor of future energy performance than a home
energy rating, as it is affected by previous occupancy
(e.g., was the house vacant for periods?) and occupant
behaviour, and does not provide information on how

to improve energy performance. But it is much better
than nothing, and the public can understand utility bills
without additional explanation. If this approach is used,
utility bills should be disclosed at time of listing (and as
an obvious part of the listing) so homeowners can factor
energy cost into their purchase decisions.
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Some Ontario energy utilities have experimented with
providing additional information on bills that compares
a home’s energy use with peers (e.g., homes in the
same neighbourhood, or homes of similar age and
size).54%® This is known as social benchmarking. Social
benchmarking can improve homeowner awareness of
energy use and thus greater likelihood of getting energy
efficiency in renovation plans. The homes that stand out
in these comparisons as the worst energy performers
usually have the most to gain from energy retrofits.

The ECO recommends that the Ministry of Energy,
Northern Development and Mines promote energy
transparency in existing homes by requiring mandatory
disclosure of selected home energy information at time
of listing.

Home energy disclosure alone will not transform
Ontario’s housing market, but it is a critical piece of the
recommended policy plan in this chapter. Disclosure
addresses a fundamental barrier to energy efficiency:
homeowner awareness and prioritization.

When deep energy efficiency improvements are made
during planned renovations, costs are already cut
significantly. However, as seen through Enbridge and
Union Gas’ whole-home energy retrofit programs,

the upfront costs of deep energy retrofits are still
challenging for many. Also, homeowners may be
reluctant to invest in energy efficiency if they may sell
the home before fully realizing the cost savings from
their investment.

Attractive and flexible financing will spur more deep
energy efficiency improvements to take place because
it enhances the affordability and accessibility of

Environmental Commissioner of Ontario

undertaking these improvements while allowing the
costs to be transferred in the event of a change in
ownership. While grants/rebates are attractive to
households since they are direct discounts, offering
both grants/rebates and financing can spur more energy
efficiency than each type of program alone.%®

Financing helps overcome the barrier of high upfront
costs (and delayed savings) for conservation projects.
Because energy efficiency delivers a value stream in
the form of utility bill savings, its impact on the credit
profile of borrowers is different than many other types
of consumer spending. This feature can be taken
advantage of by designing energy efficiency financing
programs that offer lower rates of interest or can be
extended to borrowers who might not typically qualify
for credit. Financing is a very cost-effective method for
the Ontario government to incent deep energy retrofits,
which then help achieve resiliency, emissions reductions
and energy efficiency.

Energy savings can often offset the costs of financing,
especially at modest interest rates. Table 3.2 from
Lawrence Berkeley National Laboratory shows the
annual energy savings required to offset the cost of
borrowing for upgrades.®” While some homeowners may
not break even on bill savings alone, they can receive
additional value when factoring in the improved comfort,
higher resale value, and reduced capital equipment
costs that come along with deep energy retrofits.
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Table 3.2. Energy upgrade costs, interest rates and annual savings required to break even in USD. A 30-year loan term,

no down payment, and a 25% mortgage interest deduction are assumed.

Interest Rate Energy Upgrade Costs (USD)
$5,000 $10,000 $15,000 $20,000 $50,000 $100,000
Required Annual Savings for Neutral Net-Costs
3.0% $204 $408 $612 $817 $2,041 $4,083
3.5% $221 $442 $663 $884 $2,211 $4,421
4.0% $239 $477 $716 $954 $2,386 $4,771
4.5% $257 $513 $770 $1,026 $2,566 $5,132
5.0% $275 $550 $826 $1,101 $2,752 $5,503

Source: Brennan Less and lain Walker, Deep Energy Retrofit Guidance from Building America Solutions Center (2015) at 14.

Energy-specific financing helps bring deep energy
efficiency to more homeowners in several ways: by
offering competitive (and often below-market) interest
rates; providing a financing option for customers

with poor credit history; and by overcoming the
informational barriers to customers finding an alternate
source of credit.

Financing could be provided through on-bill financing
(OBF), a system that is already enabled in Ontario
but is not yet offered by any electric local distribution
company (LDC) or gas utility.®®

OBF typically involves utility companies paying the
upfront costs of an improvement and charging
customers the financing costs through their utility

bills until fully recouped. Although permitted, OBF

is not offered by LDCs possibly because there is no
incentive for them to do so. Enbridge and Union have
stated that either customers do not need OBF or that
OBF would change the risk profile to their investors.®®
However, OBF could increase participation in utility-run
conservation programs, and Ontario could potentially
promote the use of OBF by utilities by enabling energy
savings from OBF-funded projects that are not part of
existing utility programs to count towards Demand-Side
Management (DSM) and Conservation and Demand
Management (CDM) targets.” The OEB reviewed on-bill
financing for natural gas utilities as part of its Mid-Term
Review. In its decision, the OEB did not recommend
that the utilities provide financing, but directed them to
allow other service providers to use the utility bill for
conservation-related services, including financing.”
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Manitoba Hydro’s OBF program (the Home
Energy Efficiency Loan, formerly Power Smart)
has been very successful, having delivered
$400 million in financing since its inception in
2001.72 Over 17% of Manitoba households have
participated in the program. The most popular
type of project are window retrofits, representing
47% of the measures implemented. Furnace
replacements are the second highest measure
at 33%. The average annual savings per project
is 825 kWh.

The program has seen success due to its
attractive rates, the trustworthiness of the utility,
and the speed of processing applications.”
Homeowners often asked their contractors
about the program, creating sufficient demand
for contractors to pursue program training and

to process the applications required for each
homeowner.” Contractors also saw value in

the program because successful applications
guaranteed payment to them.” The program

saw the greatest adoption when the ecoENERGY
program was also running, further indicating that
combined financing and rebates leads to greater
adoption.” Ontario should apply those lessons
and program characteristics when rolling out
financing programs locally.

Note: Manitoba has one utility for all
electricity and natural gas supply. In Ontario’s
disaggregated system, consistency and
marketing are more challenging.

Local Improvement Charges (LIC) are another form

of financing that spreads the capital costs of
improvements over multiple payments on the property
tax bill. LICs are already in use by municipalities

for infrastructure and expanded to include energy
conservation in 2013. An LIC-based energy efficiency
financing program is currently offered in Toronto and
being developed in Guelph (see the textbox “Municipal
energy efficiency financing in Toronto and Guelph”).

As property taxes are under municipal jurisdiction, LIC
financing can be encouraged by providing funding to
municipalities to establish LIC programs and share
best practices. Coordination of LIC programs (between
municipalities or on a provincial level) could also help
pool program administration costs and knowledge as
well as streamline the process for building owners that
cross municipal jurisdictions.

Both OBF and LIC financing can use bill payments
(either property tax or utility) as a proxy for
creditworthiness. Both have had historically low
default rates. One reason for supporting both types
of financing is to capture a broader market since
those who do not qualify for LIC financing due to their
mortgage lender approval may qualify for OBF.

OBF can either be attached to the person who initiates
the energy efficiency improvement (i.e. the initiator
keeps paying even if they sell the property) or attached
to the property (i.e. if ownership changes, the new
owner and thus beneficiary of the renovation pays for
the financing). LIC financing in Ontario is attached to
the property and is transferred to new owners or can
be paid off in advance of sale. The property-attached
financing is made transparent to potential homebuyers.

Attaching the financing to the property, not to the
person, has advantages and disadvantages. It typically
eases the concerns of homeowners who may not

plan to live in a home long enough to recoup the full
benefits. However, it can create new concerns for
mortgage lenders, as property taxes take priority

over mortgage payments in the event of delinquency.
LIC programs in Canada and the US have therefore
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typically seen challenges with obtaining mortgage
lender approval. About half of the approved applicants
in Toronto’s single-family Home Energy Loan program
were not able to obtain mortgage lender approval for
the financing.””

This obstacle can easily be overcome through a
provincial loan-loss guarantee for mortgage lenders.
Ontario’s draft Environment Plan mentions a GHG
emissions reduction fund (named as the Ontario
Carbon Trust, although this name could change).”™
This fund could provide a loan-loss reserve to leverage
financing for energy efficiency.” This could work well
to provide as a loan-loss guarantee for municipal LIC
programs or to increase the attractiveness of LIC
financing for measures that deliver real reductions in
fossil fuel use. This would enable more homeowners
to successfully participate in LIC programs, making

it more likely that other Ontario municipalities would
be interested in launching such a program. As LIC
programs have traditionally seen very low delinquency
rates, the cost to the province would be small. In
fact, US properties participating in an LIC program
have lower delinquency levels on property tax than
the overall average of all properties.8 As programs
expand, the private sector has a vested interest to
begin capitalizing on the demand. Consideration should
be given to transitioning to private sector financing
once energy efficiency renovations have a proven
record.

Toronto’s Home Energy Loan Program (HELP)

and High-Rise Retrofit Improvement Support
Program (Hi-RIS) are two LIC programs targeted
at single family and multi-unit residential
properties, respectively. The programs have
resulted in significant decreases for participants
in energy use (20-30%), utility bills ($560/year
for single family and $34,000/year for multifamily
residences), and a 20-30% GHG emissions
reduction per year for single family and multifamily
residences.?! While only 210 single-family
residences and 15 multi-unit residences have
been approved so far, momentum is building.
Banks are also collaborating with the City of
Toronto on expediting the approval process. HELP
requires banks to approve of the financing due

to a lien on the property that takes priority over
the banks’ lien. Both HELP and HI-RIS incorporate
pre- and post-retrofit energy audits to verify
retrofits are completed as proposed and impacts
are measured.

Guelph has been exploring LIC financing as part
of its Guelph Energy Efficiency Retrofits Strategy,
although it has yet to launch a program. Additional
details on Guelph'’s energy efficiency retrofit
program are expected in 2019. Guelph’s most
recent Community Energy Initiative prioritizes
retrofitting homes built before 1980 as its number
one action to achieve net zero carbon by 2050.

The ECO recommends that the Ministry of Energy,
Northern Developments and Mines and the Ministry
of the Environment, Conservation and Parks support
and increase the use of third-party financing options
for energy efficiency renovations, such as municipal
Local Improvement Charge programs, utility on-bill
financing, and the use of the Ontario Carbon Trust.

Providing financing for deep energy renovations is
critical, given their high upfront cost. Without attractive
financing, homeowners and contractors are much less
likely to perform deep energy retrofits.
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Regardless of attractive financial incentives and
adequate industry capacity, some homeowners will
not undertake energy efficiency measures during their
renovations. Deep energy efficiency measures in such
homes can be significantly increased through a retrofit
code. Renovations that significantly alter a building
must already be brought up to code in terms of fire
safety and structural safety, because their cost is
justified by their public and private benefits. Because
of the significant public and private financial, climate
and well-being benefits of energy efficiency, obviously
cost-effective energy performance improvements
should also be mandatory during major renovations,
and would be less expensive if routine.?

Table 3.3. Triggers and policy traits for different retrofit code options.

A well-designed retrofit code can result in significant
gains for homeowners who are not aware or not
convinced of the cost-effective energy efficiency
improvements possible. Retrofit codes make the most
of the lower incremental costs of planned renovations
or the higher potential energy savings in less energy
efficient buildings. Key design options are listed in
Table 3.3.

Trigger for Code

Policy traits and trade-offs

Building Permit Application

permits

- usually triggered by specific types of renovation actions that enable energy efficiency
opportunities (e.g., opening up exterior walls)
- well-timed with planned renovations, especially larger scale ones that require building

- does not strategically target only buildings that are performing poorly

- building permitting stages may be too late to incorporate certain changes in design,
so effective education campaigns are necessary

- building officials will require training and resources for enforcement

- risk of driving some renovations under the table (i.e. outside permitting process) to
avoid cost of energy upgrades

Energy Performance

(poor performers required to retrofit) performers

- would need to utilize home energy disclosure or some other method to identify poor

- more likely to have better return on investment since energy savings are greater
- may not be timed with planned renovations

- social motivation when homes receive poor ratings may be powerful driver for
improvements even if retrofits are not required

Source: Environmental Commissioner of Ontario.
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It is important to design the retrofit code to minimize

shifts to illicit building renovation projects that increase

the risk to homeowners and renovation professionals.
As discussed below in section 3.3.4, home renovation
projects with proper permitting and quality work can
be incentivized by restricting eligibility for financing
and grants to properly permitted and certified work.
Ontario should work with the renovation industry to
identify other issues and maximize compliance and
effectiveness.

Currently, homes that undergo significant renovations are not
required to improve the building envelope. A retrofit code could
require sensible upgrades to be made when the benefits would
typically outweigh the costs helping to modernize Ontario homes.
For example, the addition of insulation and air sealing when walls
are already being exposed is low cost but greatly improves home
comfort and energy efficiency.

Photo credit: agit-prop.

Building officials may not currently be familiar with
some types of innovative high efficiency envelope
retrofits, so to successfully implement a retrofit

code, building officials will need training to recognize
and quickly approve and inspect these retrofits.

Any hindrance to obtaining building permits for more
energy efficient envelopes could become a pain point
for industry and homeowners. The province could also
give priority to approving energy efficient envelope
building permits.

Vancouver already puts modest energy
requirements on existing buildings when they
undergo renovation.® Projects over $5,000
require an EnerGuide Home Evaluation; larger
projects also require simple building envelope
improvements. Vancouver is looking to revise
the retrofit code to be more flexible in different
renovation scenarios.

Table 3.4. Vancouver Building by-law 11 for single-family
home renovations.

EnerGuide Home Evaluation
and upgrades required

Total project cost

Less than $5,000 Not required

$5000 to $24,999 EnerGuide Home Evaluation

$25,000 to $49,999 | EnerGuide Home Evaluation
+ air sealing

More than $50,000 EnerGuide Home Evaluation
+ air sealing + improve attic

insulation

Source: City of Vancouver, Energy Requirements for Single Family
Home Renovations.

A jurisdictional scan done for the Ministry of
Municipal Affairs and Housing found that energy
standards in the building code used in all U.S.
states (versions of the International Energy
Conservation Code) do technically apply to
renovations in existing buildings (with certain
exceptions). It is not stated whether all states
enforce these provisions. California is the only
state referenced in the scan that has made
amendments to its building code specifically
addressing existing buildings.®*
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Under the current Ontario Building Code, any “material
alterations or repair to existing building systems”

to these buildings must only maintain the same
performance level of the building before the material
alteration or repair.8®

The Ontario Ministry of Municipal Affairs and Housing
(MMAH) has done significant work on energy efficiency
requirements in the Building Code for renovations of
existing buildings. In 2017, the MMAH consulted on
potential energy efficiency requirements for renovations
to existing homes more than five years old, which
would be triggered by certain types of renovations.

Generally speaking, the proposals would require
building systems undergoing material alterations

or repairs to meet up-to-date energy efficiency
requirements for: insulation, vapour barriers, air
barriers, mechanical systems, ventilation, attics,
foundation walls, drainage, windows, doors and
skylights. The specific code proposals and levels

of energy efficiency that would be required were
based on expert analysis of the potential energy
savings, cost, feasibility of implementation and risk of
unintended consequences.® Of MMAH's respondents
to consultation on the retrofit code, 48% supported
the potential requirements, 33% would support the
potential requirements with modifications, and 19% did
not support them.

No progress has occurred regarding these proposals
since fall 2017. The Ontario government’s draft
Environment Plan mentions reviewing the Code

to “support the adoption of cost effective energy

Environmental Commissioner of Ontario

efficiency measures”. MMAH should include a retrofit
code to be part of this review.

The ECO recommends that the Ministry of Municipal
Affairs and Housing amend the Building Code

to include energy efficiency requirements for
renovations.

Homeowners typically rely on building renovation
professionals to provide sound advice and proper
execution on retrofit projects. Renovation professionals
such as contractors, sub-contractors and registered
energy advisors can and should be key channels for
homeowners to hear and learn about energy efficiency
when they are planning on renovating.

As mentioned previously, 27% of program participants
in Enbridge’s Home Energy Conservation program
heard about it from contractors, the second highest
source. In a study by EnerQuality, two thirds of
renovators reported that their clients “sometimes” or
“very often” ask them about energy efficiency and over
half of all renovators felt they have a strong influence
on clients incorporating energy efficiency into their
projects.®”

Once familiar with a renovation project, contractors
have vital information about potential energy efficiency
opportunities. It is important that renovation
professionals who are not energy specialists can
make homeowners aware of possible energy efficiency
upgrades that can be undertaken (e.g. roofers making
the connection to insulation services). Improving
collaboration between renovation professionals will
allow those involved in a renovation to connect with
experts that can advise on energy efficiency when
relevant. Involving a registered energy advisor, like in
Enbridge’s program, can provide additional benefits
such as impartiality and a holistic energy efficiency
focused perspective. Natural Resources Canada’s
Local Energy Efficiency Partnerships, which partners
with the Ontario Home Builders Association, is one
example of how to bring additional collaboration to the
market.
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Deep energy renovations are currently a niche service
that needs to develop additional capacity if substantial
progress is to be made. Both the availability of
qualified professionals and their level of experience
currently limit deep energy efficiency renovations. It is
vital that the renovation industry has the capacity and
incentive to perform high quality envelope renovations.
Deep energy renovations to building envelopes are
complex, costly projects that can significantly improve
the performance of a home. However, if designed or
executed improperly, they can waste time and money
and/or cause health or safety risks. For example,
poorly designed air sealing and high insulation levels
can lead to moisture issues that can lead to mould
and rotting. This could damage the reputations of not
only certain companies and contractors, but also the
industry as a whole, and make homeowners wary of
undertaking energy retrofits. Each home is different,
and expert renovators must address issues from the
beginning.

The province should therefore explore how to ensure
that renovation professionals have the necessary
expertise and diligence. There are two related issues:

establishing a general level of professionalism in the
renovation sector, to ensure that customers have
confidence that they will be protected from the risks
of poorly done renovations;

developing the specific knowledge base so that
renovators and building officials understand what a
good quality envelope renovation looks like.

Commeancial ingulation

Training for contractors is crucial to ensuring a successful energy
efficiency renovation economy in Ontario.

Photo credit: National Institute of Standards and Technology.

Renomark is an industry-led initiative that is taking
initial steps on the first issue, requiring renovators
using their trademark to abide by a code of conduct
that includes offering warranties, carrying liability
insurance, and carrying all applicable licenses

and permits as required. The government should
examine whether any additional government action

is warranted in this area, both to protect consumers
and to minimize lost tax revenue from under-the-table
renovation work.

The ECO recommends that the Ministry of Municipal
Affairs and Housing work with the building industry
to increase the industry’s capacity to perform and
promote high-quality energy efficiency renovations via
training, certification, and industry collaboration.

Energy retrofit-specific training on building envelope

renovations should cover topics like:

- good insulation levels and air tightness

- proper air and vapour barrier design

- proper installation of components

- minimal thermal bridging

- adequate ventilation to insure proper levels of fresh
air and humidity, and

- appropriate cost and timelines.
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The Canada Green Building Council has documented
what technical skills need to be developed in order

to meet the need for low-carbon, energy efficient
buildings. Their recommendations include: embedding
green building knowledge into curricula; evolving
traditional bidding processes and contract models to
promote the early involvement of trades; and using
green building skills certifications.®

The growth of a qualified energy efficient renovation
sector could be supported by limiting some of the
policy incentives discussed earlier in the chapter
(conservation program grants/tax credits and financing
programs) to work carried out by appropriately trained
or certified renovators. This could also combat the risk
of more renovation work moving to the underground
economy, which is a significant issue in Ontario.®

Existing homes needlessly consume too much
energy, resulting in significant costs to households,
the economy and the environment. A decade of
energy conservation programs has produced some
improvements in home energy efficiency but has
largely ignored deep energy efficiency, which almost
always involves envelope improvements. Envelope
improvements are cheaper and easier if they are
added to renovations that are happening anyway, and
Ontarians renovate their homes often. Only a small
fraction of these planned renovations need to include
deep energy renovations each year in order to achieve
significant provincial energy savings over time.

The ECO recommends that the government of Ontario
slash the energy needed in older homes by improving
more building envelopes during planned renovations,
by ensuring that:

Buyers know the energy use of their potential
home, and homeowners have reliable information
about the financial and well-being benefits of
efficiency improvements.

- The ECO recommends that the Ministry of Energy,
Northern Development and Mines promote energy

Environmental Commissioner of Ontario

transparency in existing homes by requiring
mandatory disclosure of selected home energy
information at time of listing.

Efficiency improvements are easy and low-risk for
homeowners to finance.

- The ECO recommends that the Ministry of
Energy, Northern Developments and Mines and
the Ministry of the Environment, Conservation
and Parks support and increase the use
of third-party financing options for energy
efficiency renovations, such as municipal Local
Improvement Charge programs, utility on-bill
financing, and the use of the Ontario Carbon
Trust.

The Building Code sets minimum levels of efficiency
in renovated homes.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing amend the Building
Code to include energy efficiency requirements
for renovations.

Renovation professionals have energy efficiency
capacity and expertise.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing work with the
building industry to increase the industry’s
capacity to perform and promote high-quality
energy efficiency renovations via training,
certification, and industry collaboration.

Ontario homes do not need to be energy hogs. From
improved comfort to lower utility bills to reduced
climate damage, there is a lot to be gained from
making renovated homes energy efficient.
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4. Urban sprawl:
the road to gridlock

How can we save energy,
shorten commutes, and
improve quality of life?

By building our
communities up and in,
instead of out.

Abstract

Ontario is a large province. Petroleum products used for transportation are our largest and fastest-growing energy
sources, create more than one-third of our climate pollution, have a high economic price and adversely affect human
health. Ontario’s heavy dependence on fossil-fuelled vehicles, fed by low-density urban development, is putting us
squarely on the road to gridlock, with high costs in congestion, lost productivity, and air pollution, while destroying the
agricultural land and natural heritage areas upon which we depend.

Ontarians drive a lot, because the places we need to go are spread out. Most Ontarians live inconveniently far from
grocery stores, libraries, schools, and jobs. Many individuals would prefer not to spend hours a day in their car, but
because of government decisions about land use and transportation they often have few viable alternatives. These
decisions lock people into a harmful feedback cycle of car dependency and ever longer, more congested commutes.

Current government policies and proposals will make these problems worse. The province’s Growth Plan for

the Greater Golden Horseshoe claims it will accommodate the rapidly growing population in compact, complete
communities that give residents a better quality of life. Instead, the Plan increases costly urban sprawl, by directing
hundreds of thousands of people to new, distant suburbs with high servicing costs, few employment opportunities,
and too little density to support public transit. Proposed amendments to the Growth Plan will spread new suburbs over
more agricultural land, forests and wetlands. This will drive up climate and air pollution, reduce resilience to floods,
increase costs for municipalities, and lock future residents into long, difficult, expensive and congested commutes.

Ontario can and should accommodate its growing population (a 30% increase by 2041) without creating further urban
sprawl and gridlock. There is room to add the right housing supply in the right locations — creating compact, complete
communities with access to jobs and transit, while revitalizing the inner suburbs and other built-up areas that today are
stagnant or losing population. Building a greater mix of housing in existing areas can shorten commutes, reduce fossil
fuel use, help address high living costs, and protect natural areas and farmland.
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4.1 Introduction

Cars, SUVs, and light trucks (hereafter referred to as
“cars”) are an important part of the modern economy.
For the past half century or more, cars have brought
many benefits — greater freedom of movement and
connecting people to each other and to jobs and
services.

Cars produce 32 million tonnes of
climate pollution each year — similar

to Ontario’s heavy industry and
buildings sectors.

But cars have also brought heavy costs, including

air pollution, collisions causing injury and death,

traffic congestion, inefficient land use, and rising
energy use and greenhouse gas (GHG) emissions.
Ontario’s transport sector is almost entirely fossil-fuel
dependent, and is responsible for around 35% of

the province’s GHG emissions. Cars alone produce
almost 32 million tonnes of climate pollution each
year — similar to Ontario’s heavy industry and buildings
sectors (Figure 4.1).

Ontarians have generally accepted the trade-offs
between the benefits and costs of cars. Increasingly,
however, the growing impacts of our dependency on
fossil-fueled cars has focused attention on their costs.
A growing number of people, cities, and even countries
are taking steps to reduce car use and promote low-
carbon alternatives.

At the same time, travel trends are changing across
the developed world, calling into question many of
the assumptions on which decision makers have
based their policies and investments. Across Europe,
Australia and North America, research is pointing to
a decrease in the number and length of trips (i.e., the
demand for travel), a decline in car ownership and
drivers’ licences, and a demographic shift in the way
people travel.

All other
sources ... B Cars
40% 20%

Heavy
Industry

21%

Figure 4.1. Ontario’s greenhouse gas emissions in 2016.
Cars, SUVs and light trucks produce similar GHG emissions to
Ontario’s heavy industry and buildings. Emissions from cars
grew 35% from 1990 to 2016, while buildings increased 21%
and industry reduced emissions by 30%.

Source: Environment and Climate Change Canada, National Inventory
Report 1990-2016: Greenhouse Gas Sources and Sinks in Canada
(2018), Table A12-7.

This chapter looks at how and why people travel in
Ontario, and explores how government policies can
reduce congestion, cut emissions, and encourage
people to take more efficient modes of transport.

Its focus is on passenger road travel, as freight is a
topic on which the ECO has recently reported.* This
chapter focuses on how good land use planning can
reduce total car travel (generally measured as vehicle-
kilometres travelled (VKT) or passenger-kilometres
(PKM)). Land use is an important lever that the
provincial and municipal governments could use

to reduce car travel. Doing so would bring tangible
benefits: cleaner air, more vibrant communities,

a healthier population, and more efficient public
spending — to name just a few. Inaction will result in
more congestion, longer commutes, and continued
loss of productive farmland.

Good land use planning can reduce

total car travel.
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How efficient are cars compared to other
modes of transport?

There is large variation between the efficiency (in
energy and space terms) of different modes of
transportation. Because cars generally carry few
passengers (average occupancy in the Greater Toronto
Area is about 1.1 people/vehicle), they tend to be less
energy efficient than public transit, despite the fact
that more energy is required to power a bus or train.

For example, an efficient midsize car (e.g., Toyota
Prius) uses about 1.65 mega-joules (MJ) of energy
per passenger-kilometre (PKM). A station wagon or

4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

SUV uses 2.5-3 MJ/PKM, while a pickup truck (e.g.,
Ford F-150, the best-selling vehicle in Canada) uses
up to 4.6 MJ/PKM.

By comparison, a diesel bus running at capacity (50
riders) uses about 0.24 MJ/PKM; light rail transit
(~200 riders) uses 0.07 MJ/PKM; and a full subway
train (1,100 riders) or GO Train (1,944 riders) uses
0.05 MJ/PKM. In other words, transit ranges from
10-50 times more energy efficient than driving. Even
at lower capacities — such as in low-density areas or
during off-peak times — transit generally outperforms
private cars.?

Greenhouse gas savings from taking public transit
instead of a car

Passenger vehicle | 0% |

GO bus
TTC bus
GO train
Streetcar

Subway

50 100 150

87%
Percentages refer
to GHG savings per
95% passenger kilometre
compared to driving.

93%

99%

99%

200 250 300

Emissions intensity (CO,e/PKM)

B Emissions

Savings

Figure 4.2. The percentage GHG savings per passenger-km (PKM) for various modes of public
transit, compared to passenger vehicles. Emissions intensities are based on average vehicle
occupancies in the Toronto census metropolitan area.

Source: An Wang et al., “Automated, electric, or both? Investigating the effects of transportation and technology
scenarios on metropolitan greenhouse gas emissions” (2018) 40 Sustainable Cities and Society 524

Shifting people from cars to transit can translate
into large GHG reductions. Toronto Transit
Commission (TTC) subways and streetcars in are
around 100 times less GHG-intensive than cars,

in part because they take advantage of Ontario’s
low-carbon electricity grid. Diesel-powered GO Trains
and TTC/GO buses also emit far fewer GHGs than
cars (Figure 4.2).

Environmental Commissioner of Ontario

Public transit, walking and cycling also frees up
scarce road space. The TTC estimates that a full
streetcar takes 55 cars off the road, and a full
subway displaces 1,000 cars.® Converting an
arterial car lane to a bus rapid transit lane can
move 20-30 times as many people per hour; even
sidewalks and bicycle lanes move 5-10 times as
many people each hour (with zero emissions).*
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A full streetcar can carry as many people as 55 cars, making far more efficient use

of energy and limited street space.

Photo credit: Toronto Transit Commission.

4.2 Transportation and land use
in Ontario

4.2.1 Ontarians are driving more than ever

In 2016, Ontarians drove 227 billion passenger-
kilometres (PKM).% Daily per capita vehicle travel was
44.6 km, higher than the Canadian average of 41.1
km. Since 1990, there has been a significant increase
in total PKM (Figure 4.3) which has grown faster

than population; per capita road travel in 2016 was
10% higher than in 1990. Over this period there has
been huge growth in the use of trucks and SUVs —in
2016 these accounted for over 100 billion passenger-
kilometres, a 380% increase from 1990 — while there
has been a slight decrease in travel by smaller cars.

Per capita road travel in 2016 was

10% higher than in 1990.

Improvements in vehicle efficiency

and lower-emission fuels did little to
offset the large growth in vehicle use.

As a result of the growth in car travel, Ontario’s energy
use for passenger road transport (which is almost
entirely fossil-fuelled) increased 22% from 1990 to
2016. This has led to increasing GHG emissions as
well as local air pollution. Improvements in vehicle
efficiency and lower-emission fuels over the same
period — due to federal standards, ethanol-blending
requirements, and higher fuel prices — did little to
offset the large growth in vehicle use (Figure 4.4).
There has also been a shift from passenger cars to
trucks, minivans and SUVs, which made up 66% of the
market in 2017 (up from 51% in 2012).°
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Figure 4.3. The change in Ontario’s population and passenger road travel (in passenger-kilometres) between 1990 and 2016.
Total road travel increased by 47%, outpacing the 36% growth in population.

Source: Natural Resources Canada, Comprehensive Energy Use Database, Transportation Sector — Ontario, Table 10: Passenger Road Transportation
Secondary Energy Use and GHG Emissions by Energy Source.
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Figure 4.4. The increase in GHG emissions and energy use from cars and passenger trucks between 1990 and 2016 has
largely been driven by an increase in vehicle use (passenger-km), which has been slightly offset by lower energy and fuel GHG
intensities. MJ = megajoules; Pkm = passenger-km; TJ = terajoules; Mt COe = megatonnes of carbon dioxide equivalent.

Source: Natural Resources Canada, Comprehensive Energy Use Database, Transportation Sector — Ontario, Tables 10, 20, and 25.
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The growth in energy use and emissions would have
been even higher if not for an 8% drop in per capita
road travel since 2010. A number of other countries
(including the U.S., U.K., Germany, France and Australia)
have experienced steep declines in per capita car travel
starting in the early-2000s.” The reasons for this are
not well understood. Many explanations have been
proposed: young people choosing not to drive; migration
into cities; economic factors; more people working

from home; and the growth of social media and online
shopping. It is too early to say whether Ontario is also
experiencing a similar trend or whether the post-2010
decline is a blip.

The vast majority of Ontarians still use cars to get
from A to B. According to the 2016 Census, 78% of
Ontarians commute by car, while 14.6% use public
transit and 6.5% walk or cycle (Figure 4.5).% These
proportions have shown little change in the last two
decades, despite large investments in public transit.
Although car mode share is highest in rural areas,
many suburban areas are also highly car-dependent,
with 80-90% of trips made by car. Only some downtown
urban areas have lower car mode share and higher
rates of public transit and active transportation.

m Car, truck, van
- as a driver

m Car, truck, van
- as a passenger

= Public transit
® Walk
= Bicycle

B Other method

Figure 4.5. The proportion of people commuting by different transport
modes in 2016. Since 1996 the proportion of people using cars

has slightly decreased, from 80% to 78% in 2016. The proportion
using more sustainable transport options (public transit, walking

and cycling) has risen from 19% to 21%. ‘Other method’ includes
motorcycles, scooters, mopeds, taxis, school buses, and ferries.

Source: Statistics Canada, Census Profile, 2016 Census, Ontario — Journey to
work (Ottawa: Statistics Canada, 2016).

4.2.2 Land use is a key factor in why Ontarians
drive so much

Why do 78% of Ontarians commute by car? Why do
Ontarians drive more than 16,000 km per year on
average? Although there are many factors in why
people choose to drive (see textbox “Why do people
drive?”), one of the most important is land use.
Distance between destinations, population density,
the mix of uses, local street design and other land
use factors strongly influence whether people choose
to drive, and how far and often they travel. In simple
terms, these land use patterns can be grouped into
either “sprawl” or “compact growth” (Table 4.1).

Why do 78% of Ontarians commute by

car? One of the most important factors
is land use.
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Table 4.1. Examples of how land use factors influence transportation patterns under sprawl or compact growth patterns.

Land use factor

Sprawl

Compact Growth

lack detail

Density Low densities and dispersed activities encourage Higher densities and clustered activities support
car use over public transit public transit
Scale Large scale, wide roads, large blocks, streetscapes Shorter blocks, smaller roads, more intersections,

human-scaled streetscapes

Land use mix

Single uses separated by large distances

Mix of uses (residential, retail, employment,
amenities, etc.)

travel directly on foot

Street design Prioritize motor vehicle volume and speed Complete streets that accommodate diverse
modes (e.g., walking and cycling)
Connectivity Disconnected roads and walkways, difficult to Highly connected roads, sidewalks and paths

allowing direct travel on foot

Public space

Emphasis on private realms (e.g., yards, malls,
gated communities)

Emphasis on public realm (e.g., parks, markets,
shopping streets)

Source: Adapted from Table 1 in Todd Litman, Analysis of Public Policies That Unintentionally Encourage and Subsidize Urban Sprawl! (London: LSE Cities, 2015).

Figure 4.6. The urban-suburban-exurban structure.

Source: Smart Prosperity Institute, Suburban Sprawl: Exposing Hidden Costs, Identifying Innovations (2013).
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Most Ontarians live in sprawling automobile-dependent

communities. In 2016, more than 8.5 million people Most Ontarians live in suburbs where
lived in suburbs or “exurbs” (low-density areas densities are too low to support

beyond suburbs) where densities are too low to t t
support transit, and cars are the predominant mode ransit.
of transport. This is three times the population (2.7
million) who live in walkable urban cores, or older
“transit suburbs” where car use is lower (Figure 4.7).

12

10

(0]

N

Population in census metropolitan
areas (millions)
N (0]

1996 2006 2016

m Suburb m Transit suburb m Active core m Exurb

Figure 4.7. The population of 16 Ontario Census Metropolitan Areas (CMAs) in 1996, 2006, and 2016, who live in
suburbs, transit suburbs, active cores, and exurbs. Suburbs are defined as areas with low active transit and a high rate
of automobile use. Transit suburbs are areas with average rate of transit use 1.5 times higher than the overall average
for the CMA (data is only available for 2016). Active cores are areas with an average rate of walking and cycling 1.5 times
higher than the overall average for the CMA. Exurbs are areas that have low density and mostly depend on automobile
use. The total population of the 16 CMAs in 2016 was 11.3 million, or 84% of Ontario’s population.

Source: David Gordon, “Canadian Suburbs, Canadian Census Metropolitan Areas”, Core / Suburbs / Exurban Proportions, 1996, 2006 and
2016 Census, Model T8/T9, online: Queen’s University <https://canadiansuburbs.ca/suburbsdata.html> [Accessed January 15, 2019].

Extensive research shows that urban density strongly
Urban density Stl"Oﬂg'Y affects per affects per capita energy use and GHG emissions.

For example, in the Greater Toronto Area residents of
low-density suburbs have significantly higher per capita

capita energy use and greenhouse gas

emissions. GHG emissions from transportation, home heating and
electricity than residents in higher-density urban areas
(Figure 4.9).° Other studies have found that people who
live in higher density areas have lower transportation-
related energy use, car travel, commute times, energy
costs, and air pollution.
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Figure 4.8. Urban density shows a strong negative relationship
with per capita transport energy use, across cities and regions.
North American cities tend to have lower densities and higher
per capita energy use than cities in Europe and Asia.

Source: International Association of Public Transport Providers (2005).
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Figure 4.9. Per capita annual transportation greenhouse gas
emissions in the Toronto Census Metropolitan Area (includes
private automobiles and public transit). Emissions can vary by at
least a factor of ten based on residents’ location, transportation
options, and urban density.

Source: Jared VandeWeghe and Christopher Kennedy, “A Spatial Analysis of
Residential Greenhouse Gas Emissions in the Toronto Census Metropolitan
Area” (2007) 11:2 Journal of Industrial Ecology 133-144.

Why do people drive?

Beyond the land use factors described above,
people choose to drive for a number of reasons.
These include household size/incomes, fuel
prices, age, employment, and gender. Driving is
often seen as more convenient and comfortable
than alternatives due to extensive, low-cost road
networks and parking.

Recent trends are disrupting these traditional
factors. In some countries, younger people

are driving less and/or later, the gender gap

is closing, and baby boomers are driving more
compared to previous generations. These are
likely due to social changes, such as economic
insecurity (e.g., the growth of the “gig economy”),
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changes in living situations (e.g., lower home
ownership, re-urbanization), and delays in life
events (e.g., marriage, starting families).

The rise in online shopping and interactions

are also reducing the need to travel, and
car-sharing or ride-hailing services have the
potential to displace car ownership. However,
new technologies could also increase car

travel. Evidence from cities in the U.S. suggests
that ride-hailing companies have increased
congestion and car travel by an estimated 5.7
billion miles per year.*® Automated vehicles have
been tested in Ontario since January 2016, and
level 3 automated vehicles can now be driven by
members of the public. Unless they are properly
integrated with existing public transit systems,
these vehicles could encourage longer commutes
and more road congestion.

Hamilton’s SoBi bike share scheme is a popular choice
for shorter trips.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth
Secretariat, Ministry of Municipal Affairs and Housing.

4.2.3 Government policies influence our
transportation choices

Ontario’s land use — and the resulting transportation
patterns — were largely driven by government

policies. Provincial and municipal planning decisions,
infrastructure and transportation investments, and
pricing policies have all played a role in creating
communities where people have few options other than
to drive.

Since 1971, the Greater Toronto and Hamilton Area
has more than doubled its urban footprint, largely

by building low-density suburbs on prime agricultural
land (Figure 4.10). Despite substantial variation,
density in the region has decreased over time. Many
developments from the 1980s and 1990s are built at
lower densities than pre-war communities,** although
some recent greenfield developments are being
planned at higher densities (although still largely
oriented around cars).

Since 1971, the Greater Toronto and
Hamilton Area has more than doubled

in size, largely by building low-density
suburbs on prime agricultural land.

The expansion of roads and highways both facilitated,
and resulted from, this urban expansion. As new
car-dependent suburbs were built, more roads were
constructed to accommodate increased car ownership
and travel. These new roads induced further travel
demand and became congested, creating pressure

to further expand roads and create more suburbs.
Furthermore, the underpricing of roads and low-density
development (e.g., through free parking, lack of road
pricing, low fuel taxes, development charges and more)
makes this type of development appear cheap, when
in fact it carries significant external costs (see text box
“The hidden costs of sprawl”).
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Figure 4.10. Population density and urban growth in the Toronto Census Metropolitan Area, 1971 and 2016.

Source: Statistics Canada, Long-term population density change in Toronto and Vancouver, 1971 to 2016 by Jennie Wang and Hugo Larocque (2019).
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Despite a recent focus in Ontario on planning for
compact, transit-oriented growth, most residential
development continues to be in the form of low-density
auto-dependent sprawl on the urban edge. From 1996
to 2016, suburban areas in Ontario grew by 2.4 million
residents, compared to growth of less than 0.5 million
in urban areas.'? In the Greater Toronto and Hamilton
Area (GTHA), where much of the province’s recent
growth has occurred, 86% of net growth from 2001

to 2011 was in new greenfield communities, with only
14% in existing urban areas.*®

At the same time as newer suburbs are growing, many
older neighbourhoods in downtowns and inner suburbs
are experiencing stagnant or declining population
densities. There are now an estimated five million

e R
!% " 2
R
*I‘" . o s b ;
—— '

Family-friendly mid-rise development on Mississauga’s waterfront trail.

There is ample room to add family-
friendly density back to existing

urban areas without expensive new
infrastructure.

empty bedrooms in the Greater Golden Horseshoe
region.** This loss of density undermines transit, retail
and public services (e.g., schools have closed in 48%
of Toronto neighbourhoods as the number and size of
families shrink).*® There is ample room to add family-
friendly density (both residents and jobs) back to these
areas without expensive new infrastructure. This would
revitalize these areas, with benefits both for existing
residents and for those looking for new homes.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat, Ministry of Municipal Affairs and Housing.

The hidden costs of sprawl

Low-density development is more expensive to
service compared to more compact areas. The
upfront costs of water pipes, sewage systems and
roads increase with distance, so the more spread
out a development is the higher these costs. They
are also more expensive to maintain over their

lifetime (Figure 4.11), forcing municipalities to

go into debt, raise taxes or continue growing to
cover these costs. For example, fast-growing York
Region has struggled to pay for sewage and other
infrastructure to support its growth, and has the
highest per capita municipal debt in the province.

140 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



o
T 2
§ £ 45,000
= 3 $32,928
D ¢ 30,000
o 5
5 *(33 $16,463
8 = 15,000
28 $4,404
c 0 [
Large city Mid-sized city
B | ow density B Compact

Figure 4.11. Lifecycle infrastructure costs in low-density
communities are three to seven times as high as costs in
compact communities.

Source: Canada Mortgage and Housing Corporation, Lifecycle Costing
Tool for Community Infrastructure Planning Tool: Pilot Findings (2014).
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Residents of low-density suburbs can end up paying
more than they expected. Partly because low-density
suburbs are so expensive to service, municipal
property taxes in the GTA are higher in low-density
suburbs and lower in higher-density cities.

Personal transportation costs can also end up
offsetting the more affordable housing prices in the
suburbs. According to the Canada Mortgage and
Housing Corporation, residents in many GTA suburbs
pay more for housing and transportation than people
who live in Toronto and walk or take transit, and can
spend up to one extra day per week commuting.1®
Low-income households in the suburbs spend a
higher proportion of their income on housing and
transportation.*”
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Figure 4.12. Lower densities and larger distances result in higher per household infrastructure and service costs in the suburbs
than in urban areas. This example is from Halifax, N.S. but a similar pattern is common in Ontario.

Source: Smart Prosperity Institute, Suburban Sprawl: Exposing Hidden Costs, Identifying Innovations (2013).
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4.2.4 To reduce driving, where and how we : — —
/' CAN'TWAIT FOR THE ROAD

build housing is important

Experience and extensive research demonstrates that
we cannot build our way out of the problems created
by low-density sprawl and congested highways. Sprawl
begets sprawl, and highways beget congestion.
Instead, government planning and transportation
decisions must aim to prioritize accessibility — people’s
access to jobs, goods and services — over the current
focus on mobility.

It is now widely accepted that building or expanding roads does
little to alleviate traffic congestion.

Credit: André-Phillippe Coté.
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Figure 4.13. Decisions about how and where cities grow have significant impacts on energy use and greenhouse gas
emissions. The graphic compares two cities — Atlanta and Barcelona — with similar populations but very different urban forms,
transportation systems, and per capita emissions.

Source: Adapted from Global Commission on the Economy and Climate, Better growth, better climate: The new climate economy report (2014).
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We cannot build our way out of the

problems created by low-density
sprawl.

Accessible neighbourhoods have a range of

transport options (often referred to as “multimodal
communities”), a diversity of housing types (including
detached, missing middle, mid- and high-rise buildings,
including affordable and rental options), and support a
mix of different uses so that people can live, work and
play in one community. This allows residents to avoid
car travel (e.g., by walking to local stores, schools or

Building the missing middle

Housing choice in the Greater Golden Horseshoe
region is largely limited to high-rise condos or single-
detached suburban housing — what has been called
“tall or sprawl”. There is a “missing middle” in the
housing market; low- and medium-density dwellings
— duplexes, townhouses, walk-up apartments, and
second or laneway units — that can accommodate
more people in existing neighbourhoods (Figure
4.14). These can provide more affordable family-
friendly housing close to transit, adding density
without changing neighbourhood character.

.- R

An example of missing middle housing: stacked townhouses in
Kitchener.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth
Secretariat, Ministry of Municipal Affairs and Housing.
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libraries) or shift to more energy-efficient modes (e.g.,
by taking public transit instead of driving).

Recent encouraging trends in Ontario show the rate of
urban sprawl is slowing, urban core areas are adding
population faster than suburban areas, and new
developments are being built at higher densities and
with a greater mix of housing.*® Prospective homebuyers
are increasingly looking to live in areas with high Walk
Scores or close to transit, to avoid lengthy commutes
(driving up property values in these locations). Better
and more co-ordinated planning can meet the demand
for walkable, transit-friendly communities, where people
have the option not to drive.

There is a “missing middle” in the

housing market.

There is large untapped potential to build the missing
middle in existing cities and towns. A 2018 study
found that Mississauga could build 174,000 such
units on vacant or under-utilized land around GO
stations, transit corridors, and growth nodes. This
would accommodate 435,000 new residents — 85%
of Peel Region’s forecast growth to 2041 — without
towers or new greenfield development. Around half
of these new residents would be within walking
distance to transit, reducing the need to drive.® The
City of Mississauga is currently undertaking its own
intensification study to further explore this potential.

Local zoning bylaws and Official Plan policies can
prevent missing middle housing from being built.
For example, about 75% of the City of Toronto

is zoned for residential uses that prevent multi-
unit buildings.?® Any new development in these
residential areas must conform to the “existing
physical character” of the neighbourhood, which
often means single-detached homes. The fees and
time involved in trying to rezone a lot are often
prohibitive for property owners. This area is known
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as the “yellowbelt” for its colour on land use maps.
In effect, the yellowbelt forces all new development
into a small area, including growth centres, transit
stations, and avenues. Some of these are facing
limits to infrastructure capacity, while many
yellowbelt neighbourhoods are losing population,
affecting local schools and other services.
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Figure 4.14. Examples of missing middle housing types.

Source: Ryerson City Building Institute.

Other cities are starting to remove these barriers.
Vancouver recently announced a target of 10,000
missing middle units over the next decade and
amended its zoning to allow duplexes in single-
detached neighbourhoods. Minneapolis took a more
sweeping approach; in December 2018 it passed a
comprehensive zoning reform plan, allowing small
apartments (duplexes or triplexes) across the entire
city — effectively tripling the housing capacity of
some neighbourhoods.

Although a number of zoning alternatives exist,
many municipalities in Ontario have been slow to
act (although the City of Toronto recently allowed
laneway suites in some residential areas). The
province could step in, as it did in 2011 when it
amended the Planning Act to require municipalities
to allow second units (i.e., “granny flats”). It

could also clarify policies in the Growth Plan for

MISSING MIDDLE

The type of development that can support transit in new and established suburban
neighbourhoods is “gentle density” in the form of midrise commercial buildings and
condos with street level retail, stacked townhouses and row houses

[ =Y

— 1

STACKED TOWNHOUSE TOWNHOUSE SEMI DETACHED DETACHED
3-4 1-3 1-3 1-3

$520,400 $896,589 $845,951 $1,783,417
2.32 2.88 3.12 3.19

Source: Altus Group based on Altus Data Solutions — Realnet: Crea HPI; March 2017 NHS Statscan

the Greater Golden Horseshoe that encourage
intensification “through the built-up area” — and
enforce these policies during the municipal
conformity process. And it should follow through
on requirements that municipalities update their
zoning bylaws three years after an official plan
update.

Finally, the province could ensure that planning and
land budgeting studies support the “intensification
first” approach of the Plan. As suggested during
recent consultations on increasing housing
supply,?* one approach that Ontario could adopt

is the U.K.’s Strategic Housing Land Availability
Assessment, which explores the development
potential and economic feasibility of existing sites,
then identifies policy barriers, such as zoning, that
can be addressed.
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Figure 4.15. Ontario’s land use plans are creating urban sprawl,
which will increase the already high costs of congestion.

Sources: The Best and Worst Cities for Commuting, Expert Market, 2018; C.D.
Howe Institute, Cars, Congestion and Costs (2013)

The provincial Growth Plan is

supposed to be the framework for
sustainably managing growth.

Environmental Commissioner of Ontario
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4.3 Ontario’s Growth Plan claims
to reduce car use

The provincial Growth Plan for the Greater Golden
Horseshoe (hereafter the “Growth Plan”) is supposed
to be the framework for sustainably managing growth

in the fast-growing region around Toronto. By 2041 the
Greater Golden Horseshoe (GGH) is forecast to grow by
more than 4 million residents and nearly 2 million jobs.
How can the region accommodate this growth while
avoiding more car travel and congestion, reducing GHG
emissions, and preserving prime agricultural land and
natural heritage areas?

Unfortunately, the Growth Plan’s goals — of a reduction
in sprawl and car-dependency, and the creation of
multimodal, ‘complete’ communities — are being
undermined by flaws in its design, lack of provincial
oversight, and poor implementation. The Growth Plan
allocates massive residential growth to outlying,
low-density areas (against the province’s own growth
projections and recent trends) and pays little attention
to recent gains and loss in population and employment.
Meanwhile, amendments proposed in January 2019
would further loosen restrictions on sprawl.

Below we describe the Growth Plan — why it was
created, what it is supposed to do, and how it works —
before discussing the problems and highlighting some
potential solutions.

4.3.1 What is the Growth Plan?

The Growth Plan was released in 2006 to implement
the Places to Grow Act, 2005. The Growth Plan aims
to provide a long-term framework to manage growth in
the GGH region, which is home to 68% of Ontarians
and generates 25% of Canada’s gross domestic
product (Figure 4.16). It works in parallel with the
Greenbelt, Niagara Escarpment and Oak Ridges
Moraine Conservation Plans, which identify natural and
agricultural areas where growth is limited or prohibited.
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Figure 4.16. The Greater Golden Horseshoe region, showing the Inner Ring and Outer Ring municipalities.

Source: Ministry of Municipal Affairs and Housing.

The Growth Plan was intended to

dramatically slow urban sprawl, but
has largely failed to do so.

The Growth Plan was created because of rapid regional
growth (more than 100,000 people per year) occurring
in the form of expensive urban sprawl. The GGH urban
area more than doubled between 1971 and 2006. This
growth, much of it low-density, car-dependent suburbs,
was built over the region’s natural heritage and its
prime farmland, which is among the most productive

in the country. It also led to traffic congestion, growing
commute times, and air pollution. The Growth Plan was

intended to dramatically slow urban sprawl, but has
largely failed to do so. See sections 4.3.3 to 4.3.5 for
details.

In 2017, after a two-year coordinated review including
extensive public and stakeholder consultation, the
Growth Plan was updated to strengthen a number

of policies and add new sections (e.g., on climate
change). The 2017 amendments had the potential to
make the Growth Plan stronger and more effective.

In January 2019, the provincial government proposed
Amendment 1 to the 2017 Growth Plan. If adopted,
this would roll back some of the 2017 changes in
response to concerns expressed by the development
industry and some municipalities. See section 4.4 for
details.
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e Smart Growth Panels set up to study growth forecasts and options

e Places to Grow Act and Greenbelt Act receive royal assent

e Growth Plan for the Greater Golden Horseshoe (GGH) released

e Amendment 1 designates extra employment lands in Simcoe County

Amendment 2 extends growth forecasts to 2041

plans launched

10-year Coordinated Review of Growth Plan and other GGH land use

and intensification

e Updated 2017 Growth Plan for the GGH increases targets for density

e Proposed Amendment 1 to the 2017 Growth Plan would reduce targets
for some municipalities, and provide greater local flexibility

CEEREEEX

Figure 4.17. A timeline of the Growth Plan for the Greater Golden Horseshoe.

Source: Environmental Commissioner of Ontario.

4.3.2 How does the Growth Plan work?

The province forecasts the amount of residential and
job growth it expects in the region. By 2041, it expects
about 13.5 million residents (up from 9.7 million

in 2016) and 6.3 million jobs (up from 4.8 million).
Through the Growth Plan, it allocates this forecast
growth to single- and upper-tier municipalities. Upper-
tier municipalities, in turn, distribute their allocations
among their lower-tier municipalities.??

These Growth Plan allocations are critical because they
set the long-term trajectory for the GGH region — how
much and where growth is happening. They dictate
local planning decisions, because municipalities must
develop Official Plans that will accommodate their
assigned growth.

Growth Plan allocations dictate
local planning decisions, hecause

municipalities must accommodate
their assigned growth.

Environmental Commissioner of Ontario

The Growth Plan claims to direct the “majority of
growth” to existing settlement areas, with a focus

on urban growth centres, major transit station areas,
and other “strategic growth areas” (see Section 2.1

of the Growth Plan). The Growth Plan also includes
other policies that control or affect municipal land

use decisions (Figure 4.18). These include minimum
targets for intensification and greenfield area densities
(Table 4.2), which determine how much growth

should be in existing urban areas with services and
infrastructure; and how much (and at what density) is
in the form of new communities on the urban edge.
The Growth Plan includes a number of other policies
that claim to support more compact communities,
encourage transit and active transportation, help
municipalities plan for infrastructure to support growth,
and protect water, farmland, natural heritage, and
other natural resources.
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Key policies in the Growth Plan

Growth forecasts

The province allocates projected growth to the 21 municipalities in the
Greater Golden Horseshoe.

By 2041, the region will
add 3.8 million people
and 2.6 million jobs

20

W06 WA 2041

@ Peoghe Jobs

Municipalities
decide how
much land and
infrastructure is
needed to
support this
growth.

Municipality A Municipality B

L ]
o
515,000 people ﬂ?;i 262,000 people

224,000 jobs i 108,000 jobs

Density and intensification targets

Municipalities must accommodate their growth allocations through a combination
of intensification and pansion (i.e., new suburbs).

At least 60% of new residential development must
be in the form of intensification by 2031*

The remaining development in greenfield areas must
achieve densities of at least le bs/hectar

T llIﬂH
Built-up area Greenfield area

B Intensification

* Apart feom City of Taranto which has a 100% istensilication rate. Imensification and density largets subject 1o change if Amendment 1 1o
the Growth Plan (3017) Iz adopled.

Figure 4.18. The main policy levers of the Growth Plan: growth forecasts, intensification and density targets.

Source: Environmental Commissioner of Ontario.
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Although municipalities are responsible for implementing
the Growth Plan through their Official Plans and other
planning tools (e.g., zoning bylaws, site plans, permits
etc.), the province plays an important role in oversight,
approvals, and performance monitoring. Upper- and
single-tier municipalities undertake a municipal
comprehensive review to ensure their Official Plans
conform with the Growth Plan. This includes budgeting

Ontario’s land use planning framework

Ontario’s land use policies claim to manage urban
growth efficiently and sustainably, by increasing
densities, encouraging development in existing urban
areas and close to transit, reducing urban sprawl, and
supporting the creation of complete communities.
Land use planning in Ontario is governed by the
Planning Act 1990, which sets ground rules for how
land uses are controlled and who is responsible for
what. The province sets high level policy direction
through the Provincial Policy Statement (PPS) and
provincial plans (e.g., Growth Plan, Greenbelt Plan).
Municipalities must ensure local planning decisions
and plans are consistent with provincial policies;
they do this through Official Plans, zoning bylaws,
transportation master plans, and other tools.

Recent amendments to the Planning Act include
“mitigation of greenhouse gas emissions and
adaptation to a changing climate”?® as matters of
provincial interest, which means all planning decisions
must take climate change into account. Municipalities
must also develop local planning policies to mitigate
and adapt to climate change. The PPS provides
specific policies to support efficient use of land and
compact urban form, promote energy conservation

4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

how much land is needed to accommodate growth
(through a Land Needs Assessment), setting local

targets, and directing growth to lower-tier municipalities.

This process can take several years; the deadline for
conforming to the most recent Growth Plan (2017)

is July 2022, although appeals and delays may delay
conformity beyond this date.

and efficiency, and promote urban growth that
supports transit and active transportation.

Provincial Policy Statemant

Entire Province

[ Provincial Plans
Parts of Province

Official Plans

Zoning By-Laws

Municipaliﬁes Building Permits

Figure 4.19. A schematic showing the land use planning
framework in Ontario, from provincial (top) to local (bottom).

Source: Ontario Ministry of the Environment, Conservation and Parks,
Community Emissions Reduction Planning: A Guide for Municipalities
(2017) at 27.
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Table 4.2. Key Growth Plan policies that can reduce car travel and sprawl.

Policy

Details

Impact on Vehicle Kilometres Travelled

Intensification
targets (2.2.2)

60% of residential development must be within built-
up areas (until 2031, the target is 50%)

Locating more housing in existing urban
areas reduces the need for lengthy commutes
and creates more density to support transit
alternatives

Greenfield density
targets (2.2.7)

Designated greenfield areas must be planned for
densities of at least 80 residents and jobs / ha, and
support transit and active transportation

New communities should be planned to reduce
reliance on cars and provide viable alternatives.

Ministry of Transportation transit supportive
guidelines suggest at least 80 residents and
jobs/ha is needed to support frequent bus
service (every 10-15 minutes)

Transit-supportive
densities (2.2.4)

Major transit station areas must achieve densities of at
least 150-200 residents and jobs / ha (depending on
type of transit), support an affordable, diverse housing
mix, and provide infrastructure for cycling and walking

Densities of at least 160 residents and jobs/
ha are required to support dedicated rapid
transit and 200/ha for subways. Providing more
affordable housing and active transportation
options allows people to live close to, or travel
to, transit stations without relying on a car

Transportation
demand reduction
(3.2.2)

Requirements for municipalities and office parks to
develop transportation demand reduction plans to
reduce reliance on single-occupancy vehicles and
prioritize transit and active transportation.

Transportation Demand Management policies
support employers and employees to reduce the
need or distance travelled by cars, and choose
more efficient options, e.g., carpooling, transit,
etc.

General
transportation
policies (3.2.2 /
3.2.3)

The GGH transportation system must offer a balance
of choices, reduce reliance on cars, and provide
multimodal access to jobs, housing, schools and other
amenities

Public transit will be the first priority for transportation
infrastructure planning

All transport planning and investment decisions will
support increasing transit mode share and reducing
GHG emissions

Policies provide direction to municipalities to
plan for more efficient transportation systems
and reduce reliance on cars

Climate change
policies (4.2.10)

Municipalities will develop strategies and policies to
reduce GHG emissions and address climate change
to, including reducing dependence on cars and
supporting alternatives

Providing low-carbon alternatives to cars can
help reduce GHG emissions

Note: Policies refer to 2017 Growth Plan. Intensification and greenfield density targets may change subject to the approval of Amendment 1 (proposed in January
2019). The proposed Amendment is discussed in more detail below.
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4.3.3 Growth Plan performance (2006-2018)

What has the Growth Plan achieved since its release in
2006 and subsequent update in 20177

The Growth Plan has not delivered

compact, transit-oriented growth.

While claiming to set ambitious targets for compact,
transit-oriented development, the Growth Plan has
not delivered compact, transit-oriented growth. Many
municipalities have continued to grow through low-
density suburban sprawl, rather than by intensifying
existing urban areas. Despite the Growth Plan’s
attempts to reign in sprawl, municipalities have set
aside at least 1,000 km? of farmland and natural
areas for future growth to 2031, this is no less than
was projected before the Growth Plan’s creation.?*

This type of low-density sprawl is costly (for municipal
budgets, through higher infrastructure costs, and for
individuals, through higher taxes and transportation
costs). Low-density sprawl creates less energy-efficient
communities and increases reliance on automobiles

— one of Ontario’s largest sources of GHG emissions.
Finally, sprawl directly affects well-being for many
residents, who are forced into lengthy, polluted,
congested commutes because they have

few alternatives.

This result is partly due to the design of the Growth
Plan (see sections 4.3.4 and 4.3.5), and partly due
to poor implementation and policy exemptions allowed
by the province. There are some caveats.

First, measuring planning outcomes is challenging.
Most important is the time lag between planning
decisions and development or transportation
outcomes. These can take years or decades to reach
fruition (due to lengthy planning approval processes),
so that much of the development currently being seen
across the GGH may have been planned before the
Growth Plan’s policies came into effect.

Environmental Commissioner of Ontario
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A mixed-use development in downtown Oakville.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat,
Ministry of Municipal Affairs and Housing.

Second, there have been lengthy delays in the
implementation of the Growth Plan policies because of
appeals to the Ontario Municipal Board (now the Local
Planning Appeals Tribunal). As late as 2015 (nine years
after the release of the Growth Plan), 13 upper/single-
tier municipalities had still not updated their Official
Plans to conform with it.?® (According to the Ministry
of Municipal Affairs and Housing, as of January

2017 all single- and upper-tier municipalities were

in conformity).?® The deadline for conformity with the
2017 Growth Plan is 2022, but it remains to be seen
whether municipalities will be ready for that under the
new Local Planning Appeals Tribunal appeals process.

Recognizing that there are delays and time lags that

can affect implementation, how well has the Growth
Plan performed?
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The province’s assertions that growth

is meeting intensification and density
targets are not backed up by data.

The province claims that growth governed by the
Growth Plan is meeting intensification and density
targets. For example, in its 2015 Performance
Indicators?” the province states:

* “many municipalities are achieving or exceeding their
required intensification target ahead of the 2015
target date”, with an average regional intensification
rate of 60% (44% excluding Toronto), and

* “planned densities [for designated greenfield areas]
meet the targets in the Growth Plan”, and estimated
densities for new greenfield developments in the
Inner Ring were 51 people and jobs per hectare.

However, these assertions are not backed up by the
data. The reported intensification rates were from
2007-2010 (before most municipalities had updated
their Official Plans to conform with the Growth Plan)
and apply to development within the “built boundary”.
This area includes development that should not be
counted as “intensification”, such as thousands of
vacant greenfield lots in subdivisions on the urban
edge that were still building out at the time the built
boundary was defined (e.g., over 3,000 such vacant
lots were included in the built boundary in Waterloo
Region),? or development in so-called “undelineated”
built-up areas, i.e., rural areas on privately-serviced
subdivisions. A later study reported that subsequent
intensification rates in many municipalities (e.g., the
Regions of Niagara, Peel and Durham, and City of
Hamilton) were up to 37% lower, likely reflecting a more
accurate figure once surplus land was developed.?®

Similarly, the province’s claim (in its 2015
Performance Indicators report) that planned
greenfield densities are meeting Growth Plan targets
is misleading, given that nine municipalities (nearly
half the total) were granted “alternative” lower targets

than the minimums set out in the Growth Plan itself.
As well, the province’s figures for new greenfield
development are based on small sampling sizes; e.g.,
just 2.6% of Halton Region’s and 3.1% of Durham
Region’s designated greenfield areas were analyzed.*
They also likely reflect development approved before
the 2006 Growth Plan came into effect.

Accurate and regular performance monitoring is
important as it helps the province, stakeholders and
the public better understand what progress the Growth
Plan is making towards its regional and local goals.

It can also point to areas where improvements or
extra attention are required. For example, the claim
that urban growth centres are “making progress
towards their targets”! is true to an extent (several
are already exceeding target densities), but ignores
the fact that others face serious challenges (e.g.,

with a lack of supporting transit or water/wastewater
infrastructure) and others are seeing little or no growth
in employment (a critical component of attempts to
create “complete communities” and reduce the need
for lengthy commutes). Similarly, if greenfield densities
or intensification rates are not as high as claimed,
more attention must be paid on addressing barriers

to implementation, instead of simply raising targets to
levels that may be unachievable.

T
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Mississauga City Centre transit station.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat,
Ministry of Municipal Affairs and Housing.
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Greater attention is also needed to the challenge of
creating higher densities around transit stations. The
Growth Plan sets transit-supportive density targets,
based on Ministry of Transportation guidelines, to
focus residential and employment growth around
“major transit station areas”. Few of the 333 identified
major transit station areas were meeting these targets
in 2011 (Figure 4.20). In fact, 43% of these areas
(including 78% of GO train stations) did not have
enough density nearby to support any kind of transit.*?
Municipalities and the province have struggled to
increase densities around these areas, with just 18%
of recent residential growth occurring within walking
distance of frequent transit.23

Transit-supportive densities at Growth
Plan transit stations

........................ Suppor-t
Support e : subway
LRTorBRT 9%
3%

-+ Do not
support
any transit

R 43%
Support -+
bus service
45%

Figure 4.20. Out of 333 existing and planned major transit station
areas in the Growth Plan, only 39 (12%) have sufficient densities
to support dedicated transit service (i.e., subway, GO train, light
rail transit (LRT) or bus rapid transit (BRT)), while 144 (43%) do not
have sufficient densities to support any viable transit service.

Source: Ontario Ministry of Municipal Affairs and Housing, Performance
Indicators for the Growth Plan for the Greater Golden Horseshoe, 2006
(Toronto: MMAH, 2015).

Despite its ambitious policies, the Growth Plan has not
been properly implemented, with the province largely
abdicating its oversight role in favour of delegating
decisions to upper- and single-tier municipalities. The
result is a patchwork of local targets and mixed progress,
with some municipalities moving towards compact,
transit-supportive growth while others continue to

sprawl. A 2004 Ontario government discussion paper
projected that business-as-usual growth would pave over

Environmental Commissioner of Ontario

4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

1,000 square km of land by 2031, “jeopardiz[ing] the
financial, social and environmental factors that make the
region so attractive to new residents and new economic
growth.”** In fact, under the Growth Plan the amount of
land budgeted for growth to 2031 is even higher at 1,071
square km. This is now locked into municipal official
plans and will be challenging to reverse.*

The Growth Plan has not been properly

implemented.

The 10-Year Coordinated Land Use Planning Review
(2015-2017) offered some hope that this trajectory
might be changing. The review led to a number of
recommendations to strengthen the Growth Plan,
including higher targets, a greater emphasis on integrated
planning and climate change, and more oversight and
accountability.3® Many of these were adopted in the
2017 update to the Growth Plan, although there were still
concerns about a lack of oversight and accountability for
the plan’s implementation.

However, the Growth Plan continues to actively direct
sprawl; see section 4.3.4. As well, the proposed
Amendment 1 announced in January 2019 risks
undoing much of the progress made over the past
three years to strengthen the Plan.3” For more details
on Amendment 1, see section 4.4.

am- g -

Mount Pleasant Village in Brampton — an example of a mixed-use
community built around transit.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat,
Ministry of Municipal Affairs and Housing.
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Car travel in the Greater Golden Horseshoe

In 2016, 77% of trips in the GGH were by car.38
This is slightly less than 2011 (80% of trips by
car), but overall there has been little change in
mode share since 1996. The number of trips by
car has grown from about 10.5 million in 1996, to
13.5 million in 2016 (meanwhile, trips by transit,
walking, cycling and other modes grew from 2.6
million to 4 million). The fastest growth has been
in walking and cycling (up 77%) and local transit
(up 46%).

The total amount of car vehicle kilometres
travelled (VKT) grew by 26.3% from 2001 to
2016 - but over the same period, per capita

VKT actually dropped, from 25.8 km to 24.1 km
(a 6.5% decrease). This trend is driven by lower
per capita VKT in the more urbanized Inner Ring
municipalities, where residents are increasingly
using transit and walking or cycling. Younger urban
residents across the GGH are also driving less,
with driver’s licence rates among 16-25 year olds
dropping in Toronto (-11%), Peterborough (-10%)
and Barrie (-8%) from 1986 to 2011.3°

However, car travel is not declining in Outer Ring
municipalities. As Figure 4.21 shows, car travel in
the Outer Ring grew almost five times faster than
the Inner Ring since 2001. Per capita daily car
travel in the Outer Ring declined from 2001-2011,
but began to grow again from 2011-2016 and —
at 34.4 km/day — is significantly higher than the
Inner Ring.

Inner Ring

14.0%

GGH total - 26.3%

Per capita daily vehicle
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Change in car travel, 2001-2016
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Figure 4.21. Car travel trends in the Greater Golden
Horseshoe and its Inner and Outer Rings. Left: Total vehicle-
km travelled (VKT) has increased 63% in the Outer Ring
between 2001 and 2016, faster than the Inner Ring. Right:
Per capita daily VKT has dropped across the GGH from 2001
to 2016, but is significantly higher in the Outer Ring, where it
has increased since 2006.

Source: Transportation Tomorrow Survey, University of Toronto
Transportation Research Institute (2016).
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4.3.4 Growth Plan population allocations
increase sprawl

The population and employment allocations in the
Growth Plan (schedule 3) drive municipal land-
use planning, as municipalities are required to
accommodate the allocated levels of growth. The
Growth Plan calls these allocations “forecasts”,
but they have legal force with significant impact on
long-range municipal planning, land budgets and
infrastructure spending.
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According to these allocations, by 2041 the GGH is
expected to reach nearly 13.5 million residents and
6.3 million jobs (see Table 4.3 for sub-regional split).
This is similar to the Ministry of Finance (MOF) forecast
for the GGH region (about 13.3 million).*° However, the
MOF forecast and the Growth Plan allocations differ
substantially in how growth is to occur at a sub-regional
level (Inner Ring versus Outer Ring) and between
municipalities. These differences have become so
large in some cases that they have been called “a
threat to efforts to control sprawl.”**

Table 4.3. Distribution of population and employment in the Inner and Outer Rings of the GGH in 2031 and 2041.

Population (000s) and % change from 2016 Employment (000s) and % change from 2016
2031 2041 2031 2041
Inner Ring (GTHA) 9,010 (+23%) 10,131 (+38%) 4,380 (+17%) 4,820 (+29%)
Outer Ring 2,940 (+26%) 3,350 (+43%) 1,280 (+20%) 1,450 (+35%)
GGH Total 11,950 (+23%) 13,480 (+39%) 5,650 (+18%) 6,270 (+30%)

Source: Growth Plan for the GGH (2017), Schedule 3 and Hemson Consulting Ltd., Greater Golden Horseshoe Growth Forecasts to 2041 (2013) at 62.

The Growth Plan allocations do not accurately reflect
either the MOF forecasts or the actual amount

of growth happening across the region. The MOF
projections extrapolate future population growth based
on recent trends in demographics, immigration and
migration. They are updated annually to take into
account shifts in these trends. They also include high,
medium and low projections to account for longer-term
uncertainties. In contrast, the Growth Plan allocations
redistribute this projected growth based on policy
assumptions and priorities (which are not explicitly
stated). The allocations were last updated in 2013,
and set out a single, fixed allocation to 2041 (rather
than a range of scenarios).

The Growth Plan directs municipalities to create much
more urban sprawl than the MOF projects would
happen without the Growth Plan.

Environmental Commissioner of Ontario

Growth Plan directs more growth to Inner Ring,
less to Outer Ring

From 2016 to 2041, the Growth Plan allocates growth
of 2.78 million to the Inner Ring and 0.99 million to the
Outer Ring. The Spring 2018 MOF projection of growth
over the same period is 3.11 million to the Inner Ring,
and 0.66 million to the Outer Ring. In other words, the
Growth Plan directs homes for about 330,000 people
away from the Inner Ring (close to employment centres
and frequent transit lines) to the less urbanized Outer
Ring communities (Figure 4.22).

For Outer Ring municipalities, the MOF projections
represent a shortfall of 34% compared to the forecasts
in the Growth Plan. This shortfall represents potential
lost development charges that municipalities would
depend on to pay for infrastructure to support growth.
It also represents the over-allocation of land that
municipalities will budget for anticipated growth that, if
the MOF is correct, will never materialize.
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Figure 4.22. Comparison of projected growth for 2016-2041 in the Greater Golden Horseshoe from the Ministry of Finance (MOF)
and Growth Plan. The MOF projects a growth surplus in the inner ring and shortfall in the outer ring compared to the Growth Plan.

Sources: Ontario Ministry of Finance, Ontario Population Projections Update, 2017-2041, Table 4; Ontario Ministry of Municipal Affairs and Housing,

Growth Plan for the GGH (2017), Schedule 3.

The Ministry of Finance projects large growth
shortfalls for most municipalities

These growth differences are very large for some
municipalities (Figure 4.23). For example, over the
2016-2041 period, the MOF projects 507,000 more
people in the City of Toronto — almost double the
number in the Growth Plan forecast. Similarly, for
Peel Region the MOF projects 46% more growth
(234,000 people) than the Growth Plan. By contrast,
the MOF projects 237,000 fewer people in Durham
Region (a shortfall of 47%); 95,000 (36%) fewer in
Waterloo Region; 92,000 (31%) in Simcoe County
(including Barrie and Orillia); and 86,000 (20%) fewer
in Halton Region. For 15 out of 21 municipalities

in the GGH, the MOF projects a growth shortfall of
more than 20%. This could have major implications
for municipal finances, as municipalities depend on
revenues from anticipated growth (e.g., development
charges and property taxes) to fund improvements to
infrastructure and local services.

The Growth Plan directs municipalities
to create more urban sprawl than the

Ministry of Finance projects would
happen without the Growth Plan.
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Figure 4.23. Comparing 2016-2041 growth projections from the Ministry of Finance and Growth Plan for municipalities in the Greater Golden
Horseshoe. The MOF expects most municipalities to see less growth than the Growth Plan instructs them to prepare for, with only Toronto,
Peel Region and Dufferin County to grow more than the Growth Plan calls for.

Sources: Ontario Ministry of Finance, Ontario Population Projections Update, 2017-2041, Table 4; Ontario Ministry of Municipal Affairs and Housing, Growth Plan for
the GGH (2017), Schedule 3. Note: some single-tier municipalities have been merged to allow for comparison between projections.
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Table 4.4. A comparison of projected population growth (2016-2041) between the Growth Plan and Ministry of Finance, showing the large
discrepancies for some municipalities.

Municipality Projected population growth, 000s Difference
(2016 to 2041)
Growth Plan Ministry of Absolute Percentage
Finance

Region of Durham 499 262 -237 -47.4%
Region of York 591 534 -57 -9.6%
City of Toronto 535 1,041 507 94.7%
Region of Peel 515 749 234 45.5%
Region of Halton 425 339 -86 -20.2%
City of Hamilton 212 180 -32 -15.2%
INNER RING TOTAL 2,777 3,107 330 11.9%
County of Northumberland 22 18 -4 -16.8%
County and City of Peterborough* 44 25 -19 -43.0%
City of Kawartha Lakes 28 15 -14 -48.2%
County of Simcoe, Cities of Barrie and Orillia* 293 201 -92 -31.3%
County of Dufferin 22 30 8 36.4%
County of Wellington, City of Guelph* 97 76 -21 -21.5%
Region of Waterloo 262 167 -95 -36.2%
County of Brant and City of Brantford* 7 39 -38 -49.6%
Region of Niagara 147 88 -59 -39.9%
OUTER RING TOTAL 995 660 -336 -33.7%
GGH TOTAL 3,771 3,766 -5 -0.1%

Note: Outer Ring municipalities marked with * have been merged to allow for comparison between MOF projections (which are for Census Divisions) and Growth
Plan forecasts (which are for upper- and single-tier municipalities). The County of Haldimand has been excluded from Outer Ring and GGH totals, as the MOF
projection is for the Census Division of Haldimand-Norfolk only and is not directly comparable to the Growth Plan forecast. This exclusion has little effect on the
regional differences, as Haldimand’s growth of 16,000 represents 0.4% of GGH growth to 2041. Numbers rounded to nearest 10,000 for Inner Ring municipalities
and Inner/Outer Ring totals, and nearest 1,000 for Outer Ring municipalities. Total may not add up due to rounding.

Sources: Ministry of Municipal Affairs and Housing, Growth Plan for the Greater Golden Horseshoe (2017), Schedules 3 and 7; Hemson Consulting Ltd., Greater
Golden Horseshoe Growth Forecasts to 2041, June 2013, Table 1: Distribution of Population and Employment for the Greater Golden Horseshoe - Reference
Scenario; Ministry of Finance, Ontario Population Projections Update, 2017-2041 (Spring 2018), Table 4: Historical and projected population by census division,
selected years — reference scenario.
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Downtown Peterborough.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat,
Ministry of Municipal Affairs and Housing.

Comparing Growth Plan projections to actual growth

How do the Growth Plan’s allocations of future

growth compare with what has happened already?
From 2001 to 2016, about 81% of GGH population
growth was in the Inner Ring. For 2016 to 2041, the
Growth Plan directs this percentage to decrease to
73%. In other words, the Growth Plan is allocating
much faster growth to the Outer Ring (1.73% per year)
than is happening now (1.17% per year between 2001
and 2016).

The Growth Plan is allocating much

faster growth to the Outer Ring than is
happening now.

We can also look back to check how accurate the
Growth Plan’s forecasts have been. In its 2013
forecast, the Growth Plan projected residential growth
of 1.25 million for the GGH as a whole between

2006 and 2016. According to the 2016 Census, the
region actually grew by 174,000 fewer people (a 14%

Environmental Commissioner of Ontario
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discrepancy). Real population growth was 16% less

in the Outer Ring and 13% less in the Inner Ring than
forecast, again suggesting that the Growth Plan is
directing Outer Ring municipalities to prepare for more
growth than may occur. This finding is supported by
other studies looking at forecast vs real growth.*?

The Growth Plan’s prescriptive

demands for low-density growth are
not justified by market demand.

What do these discrepancies mean? They suggest that
the Growth Plan’s prescriptive demands for low-density
growth in Outer Ring and/or less urbanized regions
(e.g., Durham, Waterloo, Simcoe) over urban centres
with existing transit systems and large numbers of jobs
(e.g., Toronto, Peel) are not justified by market demand
or demographic trends.

When Growth Plan allocations (as adopted by municipal
official plans) become development, these mismatches
will have serious economic consequences. Existing
urban centres may build less housing than is desired,
driving up prices in these centres, while less urbanized
regions may build more housing (and consume more
land) than is desired. This (mis)allocation of growth in
the GGH region could result in several outcomes.

1. If the Growth Plan is successful at limiting
growth in the Inner Ring in favour of growth in
the Outer Ring, 336,000 additional people will
end up living in OQuter Ring communities in 2041.
These communities are beyond the Greenbelt,
often requiring long commutes to jobs in the GTHA
(because these regions do not have sufficient
employment within their boundaries, as shown in
section 4.6.1), and on average more car-dependent
than Inner Ring communities. Many of them are
already planning for lower densities than the
minimum targets in the Growth Plan. If passed,
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Amendment 1 will enshrine these weaker targets
in provincial policy, eliminating the requirement
for municipalities to plan at higher densities. The
province will not be able to build enough roads
to accommodate all the traffic this will create.
The result will almost certainly be even more
congestion, car use, GHG emissions, and loss of
farmland and natural heritage areas — and even
worse gridlock than we experience today.

2. If fewer people decide to live in the distant
suburbs than the Growth Plan allocations call
for, Outer Ring municipalities run the risk of over-
designating land and making large infrastructure
investments for growth that does not materialize.
One analysis found that Outer Ring municipalities
may set aside 80% more land than is needed,
based on the lower (and potentially more accurate)
MOF projections.*® Aside from the irreplaceable
loss of natural heritage areas and agricultural land,
these municipalities may find themselves with a
shortfall of several hundred millions of dollars if
the development charges they rely on to help pay
for infrastructure to support growth do not come
about. A group of regional planning and public
works commissioners warned about the scale and
speed of planned growth outside Toronto, calling
for greater flexibility** in meeting growth projections
that “could save municipalities tens or hundreds
of millions of dollars.”#® All this will have real and
costly implications for current and future residents.

Ontario chooses congestion and gridlock by
putting new homes far from jobs and transit

The Growth Plan forces 1 million people
into distant suburbs.

Extsting urban areas
with jabs and transit
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Figure 4.24. The Greater Golden Horseshoe is expected to grow by
nearly 4 million people by 2041. The Growth Plan directs 1 million
of these to Outer Ring communities — 50% more than projections
from the Ministry of Finance. Many of these communities are far
from employment centres and dependent on cars as a mode of
travel. Instead of encouraging urban sprawl, the Growth Plan should
remove barriers to increasing housing supply in existing urban
areas to reduce the need to travel long distances by car.

4.3.5 The Growth Plan ignores
employment trends

Another critical flaw is that the Growth Plan is “based
on shockingly little hard evidence on the current and
evolving economy of the region.”*® The Growth Plan
directs the majority of growth to 25 “Urban Growth
Centres” (Figure 4.25). These are intended to be
focal points for investment in transit and services to
“serve as high-density major employment centres” and
“accommodate significant population and employment
growth.”#” The Growth Plan expects all areas of the
GGH to see job growth by 2041, and calls for re-
urbanizing existing employment areas to provide a mix
of residential, employment and other uses, at higher
densities that support transit.
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However, many of these Urban Growth Centres

are experiencing little employment growth; outside
downtown Toronto, all Urban Growth Centres had

zero net growth between 2001 and 2011. Some

Urban Growth Centres, such as older downtowns

in Brampton, Brantford, and St. Catharines, have

lost thousands of jobs.*® Instead, there is a “hyper-
concentration” of job growth in and around downtown
Toronto (85,600 new jobs from 2006 to 2016), plus
three large “megazones” and a number of smaller
“suburban knowledge-intensive districts”, which mainly
consist of office parks. With the exception of downtown
Toronto, these are not the areas where the Growth
Plan called for employment growth. Many of them are
low-density, single-use and extremely car-dependent.
The three suburban megazones*® alone generate an
estimated 1 million car trips each day, with less than
5% of workers using transit to commute.

Credit: Josh Wilburne.

The growing disconnect between the Growth Plan’s rosy
assumptions and actual employment patterns seriously
undermines the Growth Plan’s prospects of reducing
commute times and congestion. On the contrast, it is a
recipe for growing gridlock, which the province will not be
able to solve by building more roads.

While intensifying and revitalizing urban growth centres
across the GGH is a worthy policy goal, many of these
areas are struggling to attract significant office and
other employment, and will continue to do so without

Environmental Commissioner of Ontario

4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

The growing disconnect hetween
the Growth Plan’s rosy assumptions

and actual employment patterns is a
recipe for growing gridlock.

frequent transit, urban design improvements, and other
amenities to support such uses. Targeted investments
can help to focus re-development and attract jobs in
priority locations, i.e., those with existing transit and the
potential for employment growth. Otherwise, the Growth
Plan’s emphasis on directing growth to a broad swathe
of Urban Growth Centres risks creating more bedroom
communities with few local employment opportunities,
forcing residents into longer commutes by car.

It is also important to address the current auto-reliance
of the suburban employment areas outside Toronto,
representing more than 600,000 jobs (almost three
times the number of jobs in Urban Growth Centres
outside downtown Toronto). Many of these suburban
employment areas are poorly served by transit

and cross multiple municipal boundaries, further
complicating planning. The province can play a stronger
role in coordinating transit and land use planning in
these areas to ensure that future transit investments
reduce car use and provide workers with alternative
commuting options. A new policy (2.2.5.14) in the 2017
Growth Plan grants the Minister powers to “identify
certain areas that meet these criteria [large areas with
high concentrations of employment that cross municipal
boundaries and are major trip generators] and provide
direction for a co-ordinated approach to planning.”

In addition, Metrolinx’s 2018 Regional Transportation
Plan includes new frequent transit routes and
commitments to improve access to Pearson Airport
for passengers and workers (Pearson has the second-
largest concentration of jobs in the province, and is
one of the largest sources of regional congestion).5°
The Greater Toronto Airports Authority is planning for
a new Regional Transit Centre (dubbed “Union Station
West”) to improve transit connectivity for airport
workers, as well as passengers.
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Figure 4.25. Employment gain (blue) and loss (pink) from 2006 to 2016 in the Greater Golden Horseshoe, overlaid with
the Growth Plan’s 25 “Urban Growth Centres” (red circles).

Source: Neptis Geoweb (neptisgeoweb.org).
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Planning transit and growth together:
Mississauga’s Dundas Connects Plan

Mississauga is expecting to grow by more than
80,000 new residents by 2031. The city is almost
fully built out, so must accommodate most of this
growth through intensification. After decades of
car-dependent sprawl, it is now attempting to grow
in @ more transit-friendly way. For example, it has
made the removal of barriers to higher-density
housing around transit one of its top five priorities
to boost the supply of middle-income housing.

The city is also coordinating land use and transit
planning more closely, through its Dundas
Connects study. This is a master plan for the
20-km Dundas Street corridor that stretches

from Oakville in the west to Toronto in the east.
Although Dundas St. is largely low-rise, significant
growth is expected over the next two decades and
it is identified as a transit corridor by Metrolinx
and the city. It also intersects with the planned
Hurontario light-rail transit project, which is
planned to open in 2022.
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To develop the master plan, the city brought
together a multi-disciplinary team from several
departments and the provincial government
(which provided funding through Metrolinx).

The team studied the intensification potential
and constraints at seven focal areas along the
corridor, and consulted widely with local residents
and businesses on various options. The final plan
calls for higher density developments around
future stations with a mix of housing, offices

and retail, along with 70 hectares of new parks
and public space, improved street connectivity
and cycling infrastructure. Rather than decide

in advance on the type of transit, the choice of
bus rapid transit (BRT) emerged from studies

and consultation. BRT was chosen as it is better
suited to the urban form and has the potential to
move people at a far lower cost than a subway
(which would have been 10-12 times more
expensive to build). The city predicts BRT will
generate more than $840 million in net economic
benefits.5t
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Above: Dundas Street now (looking east at Mavis Road) and the same location under the conceptual Dundas Connects plan (below).

Credit: Google Maps; City of Mississauga.
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and local planners. However, the changes will reduce
greenfield density targets to below levels that support
reliable transit, and unleash even more auto-centric
development in communities far from employment
centres. This will mean longer commutes and

more congestion for more people with no practical
alternative.

4.4 Proposed changes to the
Growth Plan

In January 2019, the government proposed
Amendment 1 to the Growth Plan, to roll back some
of the 2017 changes.52 According to the province,
these changes will help to speed up the supply of
housing and provide greater flexibility to municipalities

The key changes are summarized in Table 4.5.

Table 4.5. Key changes to Growth Plan policies proposed by Amendment 1.

Proposed policy

Change from existing policy

ECO Comment

Reduce designated
greenfield area density
targets

Lowered from 80 residents and jobs/ha to
40-60 residents and jobs/ha (varies between
municipalities).

Densities of at least 80/ha required to
support 10-15 minute bus service and
reduce reliance on cars. Lower densities will
lock in car dependency and are more costly
to service.

Reduce intensification
targets

Lowered from 60% to 50% or less in most
municipalities; kept at 60% for Hamilton, Peel, York
and Waterloo (which must now meet targets 10
years earlier). A number of Quter Ring municipalities
have even lower targets (see text).

Fewer people will live in existing
neighbourhoods close to transit, jobs

and amenities. More growth will be
accommodated through low-density suburbs
built on agricultural land and natural heritage
areas (urban sprawl).

Changes to major
transit station areas
(MTSA)

Municipalities can delineate and set targets for
MTSAs prior to updating their official plans; MTSA
densities now apply to a 500 to 800 metre radius
(previously up to 500 metres).

Potential to speed up and simplify
development around transit, and increase
the number of people living within walking
distance.

New policies for
settlement boundary
expansion

Municipalities can expand boundaries by 40
hectares multiple times, and make “adjustments”
to boundaries (with no net increase in land) before
completing a municipal comprehensive review

(at which point any additional lands must be

fully accounted for). Expansion criteria have been
simplified.

Studies have found little evidence for a
shortage of land supply in the GGH as a
whole. Instead there is a large potential for
‘missing middle’ infill housing in areas with
existing infrastructure and services.

Employment lands
conversions

Providing a one-time window to allow municipalities
to undertake some conversions in advance of the
next municipal comprehensive review. Designating
new “provincially significant employment zones”

May allow municipalities to plan mixed-use
developments around transit stations, and
recognize major suburban employment areas
that require coordinated transit planning.

Environmental Commissioner of Ontario

Source: Ontario Ministry of Municipal Affairs and Housing, Proposed Amendment 1 to the Growth Plan for the Greater Golden Horseshoe, 2017 (2019).
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The weakening of intensification and greenfield density
targets are most concerning for regional congestion
and vehicle use. They will have the effect of allowing
more residential growth to occur outside existing
built-up areas, with that growth at lower densities. As
Table 4.6 shows, many Outer Ring municipalities will
now be expected to meet intensification targets of
less than 40% (as low as 15% for Brant County and
20% for Wellington County), a major reduction from
the 60% target set by the 2017 Growth Plan (with an
interim target of 50% to 2031). The amendment makes
similar reductions in greenfield density targets, from
80 people and jobs/ha to 40-50 people and jobs/

ha for many Outer Ring municipalities. (MMAH says
that these reduced targets are “intended to eliminate
alternative targets”, but Amendment 1 maintains the
policies allowing municipalities to request alternatives,
and removes several important criteria, including the
requirement that alternatives can only be requested
through a municipal comprehensive review).%®

A walkable mid-rise development in Waterloo.

There are valid concerns that applying a greenfield
density target of 80 people and jobs/ha is difficult

to achieve for some municipalities. For example, the
2017 Growth Plan applied the density target over

the entire greenfield area, rather than just expansion
areas. Since much of the existing greenfield area was
already planned at lower densities, in some cases this
forced municipalities to overcompensate by planning
newer areas (often on the urban edge) at much higher
densities.>

Instead of addressing this issue (for example, by
allowing the 80/ha target to apply only to greenfield
expansion areas, rather than across the entire
designated greenfield area), the proposed amendment
reduces densities to the point where cost-effective
transit will no longer be viable across large swathes of
the new greenfield area. Even in more urbanized areas,
the province has reduced density targets to levels that
will barely support transit. For example, Halton and
Durham Regions were allocated additional growth of
320,000 between 2016 and 2041 (over and above
the MOF projections), but now have reduced density
targets of 50 people and jobs/ha.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth Secretariat, Ministry of Municipal Affairs and Housing.

166 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



Table 4.6. Proposed changes to the Growth Pan’s intensification and density targets under Amendment 1.

4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

Note: City of Toronto not included as 100% of its growth is through intensification and it has no designated greenfield area.

Category

Municipalities

Growth Plan
forecast
population
growth
(2016-2041)

Intensification target (%)

Greenfield density target
(people and jobs/ha)

Current

Proposed

Current Proposed

City of Hamilton
Region of Peel
Region of Waterloo
Region of York

1,645,800

50 until 2031;
60 after 2031

60

80 60

Region of Durham
Region of Halton
Region of Niagara
City of Barrie

City of Brantford
City of Guelph

City of Peterborough
City of Orillia

1,390,600

50 until 2031;
60 after 2031

50

80 50

City of Kawartha Lakes
County of Brant
County of Dufferin
County of Haldimand

County of
Northumberland

County of
Peterborough

County of Simcoe
County of Wellington

338,000

50 until 2031;
60 after 2031

Maintain /
improve upon
target in official
plans (range
from 15% to
40%)

80 40

Source: Ministry of Municipal Affairs and Housing, Proposed Amendment 1 to the Growth Plan (2017).
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4.4.1 Amendment 1 will lead to longer, more
congested commutes

The current Growth Plan projects an increasing number
of commute trips from the Outer Ring to the Inner Ring.
The number of net trips (i.e., outbound minus inbound
trips) rises from about 92,000/day in 2016 to more
than 131,000/day in 2041. As figure 4.26 shows,

the bulk of this increase is expected to come from the
northern Outer Ring (i.e., Simcoe County, Barrie, Orillia
and Dufferin County).%®

This will increase the number of commuters using
already congested roads and highways, resulting in
higher levels of air and climate pollution and more
gridlock. Metrolinx modeling also projects a doubling or
tripling of congested vehicle-km travelled from 2011 to
2041 (depending on the level of implementation of the
Regional Transportation Plan).%®

Amendment 1 will increase the
number of commuters using already

congested roads, resulting in higher
levels of air and climate pollution and
more gridlock.

Because the Growth Plan will put ever more homes far
from where the jobs are, the proposed Amendment 1
will further increase the number of people commuting
by car from the Outer Ring to the Inner Ring.

Weaker targets for Outer Ring municipalities (both
intensification rates and greenfield densities) could
lead to many more residents living in new greenfield
developments that are planned at densities too low
to support transit, requiring more land and costly
supporting infrastructure.

Projected commuting patterns from Outer Ring municipalities, 2001-2041
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Figure 4.26. Commuting patterns from Outer Ring municipalities between 2001 and 2041 (forecast). Northern Outer Ring
municipalities (the Cities of Barrie and Orillia and Counties of Simcoe and Dufferin) will see the largest net increases in

commuters travelling to the Inner Ring.

Source: Hemson Consulting Ltd, GGH Growth Forecasts to 2041, Technical Report (November 2012) Addendum, June 2013, Table 59 (Appendix B).
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Municipal tools to reduce car travel

Municipalities can plan above the province’s
reduced density and intensification targets. After all,
these are minimum targets — and municipalities are
encouraged to go beyond these “to address matters
of importance.”5” The impacts of car use and sprawl
(including congestion, pollution, health costs, and
GHG emissions) are clearly matters of importance,
plus a crushing financial burden for municipalities.>®

What else can municipalities do to make car travel
less necessary? Below are some tools that Ontario
municipalities are already using.

1. Eliminate parking standards — many
municipalities require new developments to
include a minimum number of parking spaces per
residential unit (generally between 1-2 spaces
per unit). In denser neighbourhoods, each
underground parking space can add $60,000
to development costs.®® Reducing or eliminating
minimum parking standards can lower housing
costs, speed up transit-supportive development,
and encourage people to use transit or active
transportation instead of driving. As part of its
new Downtown Plan, the City of Hamilton is
eliminating parking requirements for buildings
with fewer than 12 units, and reducing parking
minimums for other residential and commercial
buildings. These changes are part of a suite of
policies to encourage higher density development
around the city’s $1-billion light rail transit
project.

2. Dedicate road space for transit — creating
dedicated transit lanes (e.g., bus rapid transit)
can improve the efficiency of the road network
(as public transit has a higher throughput than
car traffic) and increase the reliability and
ridership of municipal transit systems. Several
Ontario municipalities have implemented, or are
planning, bus rapid transit networks (including

Environmental Commissioner of Ontario
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the Viva Rapidway in York Region, Brampton’s
Zim, Mississauga’s Transitway, and London’s
Shift). BRT can spur higher density development
around stations and along corridors. For
example, Markham has seen rapid development
along Highway 7 since the 2013 opening of its
BRT, and Mississauga is co-ordinating higher-
density, mixed-use development along the route
of its planned Dundas Street BRT.

York Region’s VIVA bus rapid transit system connects Markham,
Richmond Hill and Vaughan.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth
Secretariat, Ministry of Municipal Affairs and Housing.

3. As-of-right zoning around transit — zoning
bylaws often limit higher density development
in areas where it is most needed (i.e., along
transit corridors). Re-zoning is a costly, time-
consuming process, and is currently needed for
62% of new developments in the GGH.®° This
is a barrier to increasing housing supply where
it is most needed. As-of-right (AOR) zoning is a
proactive process that involves local community
members and developers to collaboratively set
a vision for how the neighbourhood will grow,
negotiate community benefits up front, and
create long-term certainty for new developments.
Several municipalities are pre-zoning areas for
higher densities along planned light rail transit
(LRT) corridors. The City of Hamilton introduced
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new transit-oriented corridor zoning categories
along the B-Line LRT corridor. Each transit-
oriented corridor zone has a specific mix of
uses, height minimums/maximums, and other
regulations to take into account local context
while encouraging transit-supportive densities.
Waterloo Region and the City of Kitchener have
developed plans to guide growth along the ION
LRT corridor, including changes to land use and

lanes, while also reducing speed limits and
providing more bike parking, to encourage more
people to ride. For example, Hamilton expanded
its bike lane network by 85% since 2009,%2 and
Mississauga is developing a cycling network
after the number of cycling trips doubled since
2011. Across Ontario, 40 municipalities have
been named “Bicycle Friendly Communities” by
the Share the Road Cycling Coalition.

zoning to encourage higher-density development
in strategic areas. The province can encourage
more municipalities to follow suit by requiring
pre-zoning for supportive densities along transit
corridors as a condition of transit funding.

Separated cycle tracks on Richmond Street in Toronto provide a
safer option for people wanting to bike.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth
Secretariat, Ministry of Municipal Affairs and Housing.

An example of transit-supportive density in Hamilton.

Credit: Queen’s Printer for Ontario, photo source: Ontario Growth
Secretariat, Ministry of Municipal Affairs and Housing.

4. Build protected bike lanes — there is huge
potential to replace car trips with cycling.
According to the 2016 Census, 33% of Ontarians
commute less than 5 km to work, a distance that
could reasonably be cycled. In the GTHA, about
4.35 million daily trips are potentially cyclable —
more than 30 times the current number.6* The
lack of dedicated cycling infrastructure is a key
reason why more people do not cycle. Cities
are starting to build networks of protected bike
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4.5 Conclusion and
recommendations

Ontario’s rapid growth combined with car-centric
planning continues to result in longer commutes, more
gridlock, and rising fossil fuel use. GHG emissions
from personal vehicles are equal to emissions from all
Ontario’s heavy industry or buildings sectors, and they
continue to rise. Yet Ontario has no plan or targets to
reduce GHGs from automobiles. Instead, its signature
policy for managing population growth — the Growth
Plan for the Greater Golden Horseshoe — is enabling
more auto-dependent sprawl.

Land use planning that follows best
practices can reduce congestion and
pollution by making travel in private

cars less necessary, and by making
alternatives more practical, pleasant
and convenient.

Land use planning that follows best practices can
reduce congestion and pollution by making travel in
private cars less necessary, and by making alternatives
more practical, more pleasant and more convenient.
This is a long-term process. Decisions made today lock
in energy, growth and transport patterns for decades.

If the government corrects the flaws in its current
policies, it will save money for municipalities and
residents, reduce vehicle use and congestion, improve
public health and reduce air and climate pollution.

This chapter’s main findings are:

1. More housing should be built — in existing
neighbourhoods with access to transit and jobs

New housing is needed to accommodate a growing
population. However, its location and type is critical.
Higher-density housing along transit corridors will
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4. URBAN SPRAWL: THE ROAD TO GRIDLOCK

provide higher ridership and reduce traffic congestion,
providing revenue for transit operators to improve
service and capacity. Missing middle housing can

fill the gap between condo towers and suburban
detached homes, providing affordable family-friendly
housing with lower energy use and revitalizing existing
neighbourhoods.

Municipalities have a number of tools to support these
kinds of housing; the province can encourage this with
a mix of carrots and sticks.

2. Growth Plan population allocations to the Outer
Ring are too high

The population allocations in the Growth Plan direct
municipalities to put one million people in communities
beyond the Greenbelt. Many of these communities

are car-dependent, far from employment and have low
densities that will not support transit. Residents of
these suburbs will be locked into heavy fossil fuel use,
with longer commutes, more congestion, higher taxes
and energy costs, more air and climate pollution, and
less natural heritage and farmland.

These Growth Plan allocations are not justified by
market demand for housing. There is more than
enough land available for housing within existing urban
areas (see above). In fact, the Growth Plan is pushing
Outer Ring municipalities to put aside land and build
infrastructure for 50% more people than may move
there, at enormous wasted expense.

3. Province plans to further weaken the Growth Plan

If the existing Growth Plan were not doing enough
harm, the province’s proposed changes will make it
worse. They will make it easier for municipalities to
build yet more low-density, high-fossil fuel sprawl and
expand urban boundaries, with less public consultation
and oversight.
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4. No one knows: is the Growth Plan working?

In accordance with best practices, the Growth Plan
requires the Minister of Municipal Affairs and Housing
to monitor and report on its effectiveness. Since
2006, the province has only done so once, in 2015.
Without regular, credible reports and appropriate
indicators, no one knows what impact the Growth Plan

is having on Ontario’s economy, climate and well-being.

4.5.1 Recommendations

The ECO recommends that the government provide
homes and jobs for the growing population, without
locking them into sprawl, congestion and gridlock, by:

* Removing regulatory obstacles to adding density
into areas with existing transit and jobs, thus
creating more housing in compact, complete
communities with a lower total cost of living.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing amend the
Planning Act to require municipalities to allow
missing middle housing (e.g., duplexes, triplexes,
townhouses) in residential neighbourhoods.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing clarify and enforce
policies in the Growth Plan that encourage
intensification throughout the built-up area.

- The ECO recommends that the Ministry
of Municipal Affairs and Housing require
municipalities to undertake studies to better
understand housing potential in existing built-up
areas, before approving updates to Official Plans.

Revising population allocations in the Growth
Plan to direct much more growth towards these
compact communities.

- The ECO recommends that Ministry of Municipal
Affairs and Housing revise the Growth Plan
population allocations in Schedule 3 to limit
future residential growth in suburban and Outer
Ring communities to what is in line with local
employment potential, and instead direct more
growth to urbanized communities with existing
transit, infrastructure and jobs.

Limiting development of new suburbs and requiring
them to have densities of residents and jobs that
support frequent transit.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing not proceed with
proposed Amendment 1 policies that would
weaken intensification and greenfield density
targets.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing freeze urban
boundary expansions until municipalities have
demonstrated a clear need for land beyond the
current designated greenfield area.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing follow a transparent
and consultative process for all municipal requests
for alternative targets.

Requiring transit-supportive densities around transit
stations and corridors as a condition of provincial
funding.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing and the Ministry
of Transportation coordinate land use and
transportation planning decisions, and require that
municipalities reduce barriers to higher densities
around transit before funding is released (e.g.,
through as-of-right zoning, eliminating minimum
parking standards, and other tools).
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* Regular, credible reporting of the Growth Plan’s
performance in sustainably managing growth.

- The ECO recommends that the Ministry of
Municipal Affairs and Housing release annual
progress reports on key targets in the Growth
Plan for the Greater Golden Horseshoe, create
an online website/dashboard for the public
and stakeholders to view progress, and update
its performance indicators to include more
sustainable transportation indicators (e.g., per
capita vehicle-kilometres travelled).
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Energy conservation
policy in 2017 and 2018

Abstract

Significant changes to the energy policy landscape in Ontario occurred in 2017 and 2018. Related changes to
climate change policy are described in more detail in the ECO’s 2018 climate change report Climate Action in
Ontario: What’s Next??

With a focus on key developments in 2017 and 2018 impacting energy conservation and fuel switching to or from
cleaner energy sources, some of the most important events were:

e The Fair Hydro Plan reduced electricity bills for smaller Ontario electricity consumers by 25% by financing a share
of electricity system costs, to be repaid by future electricity ratepayers. Lower rates may reduce the incentive for
customers to conserve electricity; however the Plan also included a new Affordability Fund that installs energy-
saving measures for households who are not eligible for the low-income Home Assistance Program and who
cannot undertake energy efficiency improvements without support.

e The Ministry of Energy, Northern Development and Mines released a new Long-Term Energy Plan in October
2017, which made no new electricity supply commitments, but reaffirmed a long-term commitment to electricity
conservation. The Plan largely ignored fuels other than electricity.

e Renewable electricity development came to a halt as the Minister of Energy, Northern Development and Mines
issued a directive to IESO to wind down renewable electricity contracts in the early stages of development,
including 751 renewable contracts (216 of which had Indigenous participation), repealed the Green Energy Act,
and revoked regulatory changes that would have expanded opportunities for customers to participate in the
generation of renewable electricity through net metering. The drop in clean electricity supply due to these changes
may make it more difficult to use Ontario’s clean electricity system to reduce fossil fuel use through electrification
in the future.

e Ontario’s cap and trade policy, which increased the relative prices of fossil-fuel intensive energy sources, was
implemented in 2017 and repealed in 2018. In addition, programs (including many energy efficiency and fuel
switching programs) that were based on the funding from cap and trade revenues were established in 2016
and 2017, and cancelled in 2018. The Ontario government then released a new draft Environment Plan with
substantially less stringent greenhouse gas emission targets and no form of carbon pricing for most emitters.

e Union Gas and Enbridge Gas Distribution merged into one company that covers most natural gas customers in
Ontario. In addition, the government passed Bill 32, The Access to Natural Gas Act, 2018 which will enable the
expansion of the natural gas network to unserved customers, with the costs of the expansion to be subsidized by
existing gas customers. This may lock in an increase in fossil fuel use.
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e Mid-term reviews for electricity and gas conservation programs were completed. For natural gas conservation, only
minor changes will be made by the Ontario Energy Board before 2020, while the government’s draft Environment
Plan proposes an expansion of natural gas conservation beyond 2020. Future plans for electricity conservation
are not known.

e Actions to reduce the use of gasoline and diesel included higher provincial requirements for ethanol in gasoline
and the development of a federal Clean Fuel Standard. However, provincial initiatives to support vehicle
electrification, including incentives for electric vehicle purchase, were cancelled.

¢ Annual requirements for energy and water reporting for large private buildings were introduced to help customers
understand their energy and water use, benchmark to similar buildings, and identify opportunities to save energy
and water. Steps were also taken to give more customers the ability to access their energy data through the Green
Button standard.
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Key developments in 2017 and 2018 with potentially
significant impacts on energy conservation in Ontario
are covered below. This includes initiatives that affect
the conservation and use of fossil fuels by influencing
fuel switching to or from cleaner energy sources,
particularly electricity. The change in government

in June 2018 had a significant impact on provincial
energy policy, with some key initiatives introduced
earlier in 2017 or 2018 being cancelled or reversed.

A.1 The Fair Hydro Plan

The Fair Hydro Plan Act, 2017 was a suite of changes
that reduced electricity bills for smaller Ontario
consumers eligible for the Regulated Price Plan.
Reductions for average residential consumers were
25% in 2017 and limited increases to inflation until
2021. In general, the Fair Hydro Plan reduced bills by
rebating the provincial 8% portion of the Harmonized
Sales Tax on electricity bills back to ratepayers,
transferring electricity support programs from the

rate base to the tax base, and most significantly,
refinancing a portion of current electricity system
costs (Global Adjustment), to be paid back by future
ratepayers. After 2021, electricity bills are expected to
climb 6.8% per year until 2027. After 2027, electricity
bills are expected to be 4% higher than without the
Fair Hydro Plan Act. The Financial Accountability Office
estimates a net cost to Ontarians of $21 billion

over the 29 years after the Fair Hydro Plan Act was
enacted.? The overall impact is lower electricity bills
for Ontarians in the short-term but significantly higher
costs in the long term.

The near-term reduction in electricity rates may reduce
the incentive for some customers to invest in electricity
conservation; however, it also reduces the near-term
cost of switching from cheaper fossil-fuelled energy
sources (such as natural gas) to electricity.

The Fair Hydro Plan also included a $100 million
fund (the Affordability Fund) that supports the free
installation of energy saving measures for people
who do not quite qualify for low-income conservation
programs but who also cannot undertake energy
efficiency improvements without support.3

The Fair Hydro Plan’s cut to electricity rates is being
continued, but changes to the financing component
are proposed. The current government has stated
intentions in its 2018 Fall Statement to cancel the
Global Adjustment refinancing component as designed
and to use government funding to maintain electricity
rates at the (lower) level that had been enabled
through the Fair Hydro Plan.* This will effectively
transfer some of the cost of operating the electricity
system to taxpayers.

Table A.1. Key activities related to the Fair Hydro Plan in 2017.

Activity Date

Ontario Fair Hydro Plan Act, 2017 is passed.

June 1, 2017

Plan Act.

Regulated Price Plan prices begin reflecting the changes from the Ontario Fair Hydro

July 1, 2017

The Affordability Fund is launched.

October 24, 2017
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A.2 New Long-Term Energy Plan

Ontario’s 2017 Long-Term Energy Plan was released
on October 26, 2017 with implementation plans by the
Independent Electricity System Operator (IESO) and
Ontario Energy Board (OEB) released in subsequent
months. A few notable conservation-related aspects
from the plan include:

» continuing commitment to long-term (2032)
provincial electricity conservation target,

« no immediate commitments to new electricity supply,
and an intention to use market mechanisms for
future electricity needs (potentially including some
forms of conservation),

ENERGY CONSERVATION POLICY IN 2017 AND 2018

« a focus on innovation to balance fluctuations in
electricity supply and demand, including
consideration of energy storage technologies,
funding for demonstration projects, and integration
of electric vehicles into the electricity system.

These efforts have the potential to reduce electricity
waste and displace the use of fossil fuels, and

» a focus on improving energy supply and conservation
to First Nation and Métis communities.®

The Long-Term Energy Plan did not set conservation
targets for other fuels besides electricity, and took only
very limited steps to encourage electrification of end
uses currently met by fossil fuels, such as heating and
transportation. The ECO had previously recommended
ways to improve the Long-Term Energy Plan in a special
2016 report, Developing the 2017 Long-Term Energy
Plan,® but few of these were implemented.

Table A.2. Key activities related to the Long-Term Energy Plan in 2017 and 2018.

Activity Date

Long-Term Energy Plan.

The Ministry of Energy, Northern Development and Mines publishes the 2017

October 26, 2017

OEB publishes its 2017 Long-Term Energy Plan Implementation Plan.

January 31, 2018

IESO publishes its 2017 Long-Term Energy Plan Implementation Plan.

January, 2018

Energy Plan implementation plan.

Minister of Energy, Northern Development and Mines approves IESO’s Long-Term

February 15, 2018

Environmental Commissioner of Ontario
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A.3 Renewable electricity wind
down

After the release of the Long-Term Energy Plan and the
change in provincial government, on July 13, 2018, the
Minister of Energy, Northern Development and Mines
issued a directive to IESO to wind down renewable
electricity contracts. The directive affected projects
procured under the Feed-in Tariff and Large Renewable
Procurement initiative that were in the early stages

of development. The projects had not been issued a
Notice to Proceed under their Feed-in Tariff contracts
and projects with Large Renewable Procurement
contracts had not yet achieved their Key Development
Milestones.” This resulted in the cancelation of

751 renewable energy contracts of which 216 had
Indigenous participation.

On July 25th, 2018 the White Pines Wind Project
Termination Act, 2018 was passed bringing the total
number of cancelled renewable energy contracts to
752. This act terminated the White Pines Wind Project,
a nine turbine, 18.45 MW project located in Prince
Edward County, which, unlike the other cancelled
projects, was partially built and close to commercial
operation.

The Green Energy Repeal Act, 2018 (which repealed
the Green Energy Act, 2009) was passed on December
6, 2018. The Green Energy Act, 2009 had been an
impetus for most renewable electricity development in
recent years. Repealing the act was largely symbolic,
as no new renewable electricity procurements were
active. However, the changes could make it more
difficult to build renewable electricity projects in future
years.

Renewable electricity provisions removed by the Green
Energy Repeal Act included:

« limitations on the municipal planning authority
related to the siting of renewable energy generation
facilities, and

« existence of the Renewable Energy Facilitation Office
which assisted proponents in navigating renewable
energy project approvals.

In addition, the Green Energy Repeal Act added a new
condition to the environmental approvals process

for any future renewable projects, requiring them to
demonstrate a need for the electricity they would
produce.

The Green Energy Act had also included many
provisions related to energy conservation. With the
Act’s repeal, most of these provisions were transferred
to the Electricity Act, 1998 with a key exception

being the ability to require home energy ratings and
disclosure on listings prior to the sale of a home
(although this section had never proclaimed). The new
Ontario draft Environment Plan includes a commitment
to encourage voluntary disclosure (see of
this report).

The previous government had indicated plans to
transition from procurement contracts for future
renewable energy projects to net metering (credits on
electricity bills for renewable electricity production)

to support customers interested in renewable energy
(particularly solar).2 On April 20, 2018, several
regulatory amendments were made to facilitate wider
use of net metering, including enabling third party
ownership of net-metered facilities, and supporting
virtual net metering demonstration projects.® However,
these amendments were revoked on September 25,
2018, as the current government plans to “consider
any future improvements to Ontario’s net metering
regulatory framework in the context of its broader
energy policy priorities for the province.”*°
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The changes described above reduced planned
renewable energy projects and increased the barriers
to new renewable energy generation in Ontario. The
cancelled electricity projects had been part of the
previously released Long-Term Energy Plan, and would

ENERGY CONSERVATION POLICY IN 2017 AND 2018

have supplied roughly 460 MW of capacity and 0.85
TWh of electricity per year. The ECO has previously
shown that electrification will be essential to reducing
the use of fossil fuels in Ontario, and this will require
new electricity supply.** The cancellation of renewable
projects may increase Ontario’s future needs for new
electricity supply or conservation (the IESO predicts
an electricity shortfall of about 1,400 MW in Ontario
during the summer of 2023 peaking at about 3,700
MW by 2025 then leveling off at about 2,000 MW over
the long term).2

Table A.3. Key activities related to renewable electricity in Ontario in 2018.

Activity Date

0. Reg. 273/18 (Net Metering Regulation) amending O. Reg. 541 /05 (Net Metering April 20, 2018
Regulation) was filed and was to take effect October 1, 2018.

Announcement of cancellation of 751 renewable energy contracts. July 13, 2018
White Pines Wind Project Termination Act, 2018 is passed. July 25, 2018

Regulation) is revoked.

0. Reg. 273/18 (Net Metering Regulation) amending O. Reg. 541 /05 (Net Metering

September 25,
2018

The Green Energy Repeal Act, 2018 is passed.

December 6, 2018

A.4 Carbon pricing: cap and trade
start-up and shutdown

On January 1, 2017, Ontario began a cap and trade
program, which put a price on greenhouse gas (GHG)
emissions. The program affected Ontarian’s energy
choices by increasing the price of fossil fuels and
providing a source of funding for investments in energy
efficiency improvements or fuel switching to less

GHG intensive energy sources. Details about the cap
and trade program can be found in past ECO reports
(Facing Climate Change and Ontario’s Climate Act:
From Plan to Progress).

Environmental Commissioner of Ontario

The government began to shut down the program on
July 3, 2018 and the Cap and Trade Cancellation Act,
2018 passed on October 31, 2018, which formally
ended it. There are two main impacts of this decision
on Ontario’s energy system:

« eliminating the price on GHG emissions reduces the
financial incentive to conserve fossil fuels, and

« cancelling most energy efficiency and fuel switching
programs previously funded by the revenues of the
program.
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Now that Ontario has no provincial carbon pricing
system, the federal carbon price backstop will apply
instead.'® On January 1, 2019, large industry began
participating in a federal output-based pricing system,
which will add a price to GHG emissions above
specified thresholds. For most other consumers, on
April 1, 2019, fossil fuels will have an added fixed
charge, which will be a slightly higher price than the
price added by Ontario’s cap and trade program
when it was cancelled ($20 in 2019 compared to
approximately $18 per tonne).**

While the federal system will preserve some financial
incentive to conserve fossil fuels through carbon
pricing, the use of revenues will be different. Whereas
all of the proceeds from Ontario’s cap and trade
system were required to be used to invest in GHG
mitigation programs, most of the revenues from

the federal fossil fuel charge will be returned to
households as a Climate Action Incentive rebate.®
The federal government is developing a plan to

use the remaining fuel charge proceeds to support
the transition for small and medium businesses,
municipalities, universities, colleges, schools,
hospitals, non-profit organization and Indigenous
communities.*® Similarly, the federal government is
developing a plan to use output-based pricing system
revenues to support large industry.t”

The cancellation of the cap and trade program removed
approximately $2 billion in annual funding for GHG
mitigation programs in Ontario. This significantly
reduces the investment in energy efficiency or

electrification efforts in the province. Some of the
programs funded by cap and trade included:

» GreenON programs,

» school retrofits,

« university and college retrofits,

« Hospital Energy Efficiency Program,

« Electric Vehicle and Charging Infrastructure Incentive
Program,

e Municipal GHG Challenge Fund,

« Social Housing Apartment Improvement Program,
« Ontario Municipal Commuter Cycling Program, and
e GO Transit improvements.

The Financial Accountability Officer of Ontario has
reported the provincial government plans to continue
funding some programs with other revenue streams.'8
However, most have been cancelled, including those
in Table A.4. Additional details are available in ECO’s
2018 climate change report Climate Action in Ontario:
What’s Next?®

The cancellation of cap and trade also affect potential
federal funding for energy efficiency and GHG mitigation
efforts. In December 2017, the federal government
announced a $420 million funding commitment to
support Ontario’s efforts, as part of the federal

Low Carbon Economy Leadership Fund. Some of

this funding would be used to support the GreenON
Rebates program, and for college and university
building retrofits.2°2122 However, in November 2018,
the federal government announced that, given the
Ontario government’s decision to cancel climate action
programs, it would be exploring options to reinvest the
remaining Ontario portion of the federal funds in new
initiatives.2?
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Table A.4. Key activities related to carbon pricing in Ontario in 2017 and 2018.

Activity Date

0. Reg. 143/16 (Quantification, Reporting and Verification of Greenhouse Gas Emissions Regulation)
takes effect.

January 1, 2017

The first compliance period for Ontario’s cap and trade program begins.

January 1,2017

0. Reg. 46/17 (Ontario Climate Change Solutions Deployment Corporation) establishes GreenON.

February 17,2017

GreenON begins offering numerous programs:
- GreenON Installations,

- GreenON Modern Wood Heating Pilots,

- GreenON Rebates,

- GreenON Social Housing,

- GreenON Small and Medium Businesses,

- Food Manufacturing and Covered Agriculture,
- GreenON Challenge, and

- GreenON Industries.

2017-2018

Ontario’s first cap and trade auction raises $472 million.?*

March 22,2017

The Government of Canada releases “Technical Paper on the Federal Carbon Pricing Backstop.'?

May 18,2017

Ontario signs an agreement to integrate and harmonize cap and trade programs with Quebec and
California, effective January 1,2018.

September 22,2017

Government of Canada announces $420 million in funding for Ontario from the Low Carbon
Economy Fund.

December 15,2017

0. Reg. 539/17 (Ontario Offset Credits) made under the Climate Change Mitigation and Low-carbon
Economy Act, 2016 takes effect.

January 1,2018

Amendments to the cap and trade program and reporting regulations, new service of documents
regulation, and administrative penalties regulation take effect.

January 1,2018

The Government of Canada releases “Regulatory Framework for the Output-Based Pricing System” and
the draft legislative proposals to implement the federal carbon pricing system.?®

January 15,2018

Ontario’s last Cap and Trade auction raises $472 million.?” The cap and trade program raised $2.9
billion in total across 6 auctions.®

May 15,2018

The cancellation of GreenON programs is announced.

June 19,2018

The federal Greenhouse Gas Pollution Pricing Act is enacted.

June 21,2018

Environmental Commissioner of Ontario
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0. Reg. 386/18 (Prohibition Against the Purchase, Sale and Other Dealings with Emission Allowances
and Credits) is passed revoking 0. Reg. 144/16 (The Cap and Trade Program).

July 3,2018

Ontario ends the Electric and Hydrogen Vehicle and Charging Incentive Programs.

August 31,2018

Ontario misses deadline to provide federal government with carbon pricing plan.

September 1,2018

The Government of Canada announces the federal carbon pricing backstop will apply in Ontario.?®

October 23,2018

Low-carbon Economy Act, 2016.

The Cap and Trade Cancellation Act, 2018 is passed, revoking the Climate Change Mitigation and

October 31,2018

to take effect in Ontario starting on January 1,2019.%°

The Government of Canada publish numerous instruments in order for the output-based pricing system

October 31,2018

cancellation of climate action programs.

The Government of Canada announces that the previous $420 million in funding for Ontario from the
Low Carbon Economy Fund will be reinvested in other climate change initiatives as a result of Ontario’s

November 8,2018

Federal output-based pricing system begins in Ontario.

January 1, 2019

A.4.1 New draft provincial Environment Plan

The Ontario government released a new draft
Environment Plan on November 29, 2018. The plan
signals general directions for where the province sees
Ontario’s environmental future. The plan proposes to
meet a significantly less ambitious GHG target than
the previously legislated targets, and does not include
carbon pricing as an emissions reduction tool (except
for large emitters). The new plan is 60% less ambitious
since it only targets 18 Mt CO,e of reductions between
2018 and 2030 compared to the previous plan’s
target of reductions of 47 Mt CO,e over this period.**
Additionally, there is no 2050 emissions reduction

target. A few energy-related highlights in the plan
include:

» Reviewing the energy efficiency provisions in the
Building Code,

« Implementing an “emissions performance standard”
for large emitters which is similar to the federal
carbon pricing scheme for large emitters,

« Launching a taxpayer-funded emissions reduction
fund that could potentially be used to fund energy
efficiency measures,

« Working with the OEB and natural gas utilities to
increase the cost-effective conservation of natural
gas,

« Increasing the renewable content in gasoline from
5% to 15% (a planned increase to 10% in 2020 is
already in place), and

« Requiring natural gas utilities to implement
a voluntary renewable natural gas option for
customers.
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A.5 Merger of Union Gas and
Enbridge Gas Distribution and
natural gas system expansion

Union Gas and Enbridge Gas Distribution applied to the
OEB for amalgamation on November 2, 2017 and their
application was approved on August 30, 2018.3? The
new single entity will have approximately 3.6 million
customers and service 99.8% of natural gas customers
overseen by the OEB (which does not include natural
gas customers in Kitchener and Kingston). The OEB
will still set rates for the single entity. For now, the
distributors continue to operate as separate entities,
and offer separate services, including similar but

not identical sets of conservation programs, to their
customers.

The number of gas utility customers will increase,

due to continued customer growth in areas already
served by the utilities, but also because the Ontario
government took steps to expand natural gas utility
service to more parts of Ontario, with this expansion to
be subsidized by existing gas customers. On November
17, 2016, the OEB decided that the cost of expanding
infrastructure to new communities could be recovered
through higher rates for those communities (if they
were willing to pay) but not through subsidization from
existing natural gas customers.®® However, these
higher rates could be complemented by grants from
Ontario’s Natural Gas Infrastructure Program.3* This
model enabled utilities to make an economic case
(and receive approval from the OEB) for several system
expansions (Fenelon Falls,* Scugog Island,*® southern
Bruce Peninsula,®” and several additional communities
in southwestern Ontario),®® all of which relied on some
level of grant funding. In total, roughly 11,000 new
customers could have been connected through these
grant-funded projects.® Interestingly, the successful
applicant for one of the approved expansions (southern
Bruce) was a new entrant (EPCOR Natural Gas
Limited), instead of Union Gas or Enbridge. EPCOR also
purchased the one other OEB-regulated gas distributor
in Ontario, NRG, which serves a small number of
customers in southwestern Ontario.

Environmental Commissioner of Ontario
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Ontario’s Bill 32, Access to Natural Gas Act, 2018
which received royal assent on December 6, 2018,
changed direction. Bill 32 amended the Ontario Energy
Board Act, 1998 to allow some costs of expansion

to be recovered from other gas customers, but

the government pulled grant funding for previously
approved projects (three projects for which transfer
payment agreements were signed will proceed —
Fenelon Falls, Moraviantown First Nation, and Nipigon
LNG).*° It appears that the government’s goal is for the
new model to facilitate natural gas system expansion
to more unserved customers, but how it will affect the
previously approved system expansions is uncertain.

The approach of subsidizing natural gas system
expansion may lock in an increase in fossil fuel use.
Alternatives (such as increased energy conservation
and energy supply from electric heat pumps) could
have potentially achieved the government’s objective of
reducing energy costs for these Ontarians, but with a
lower environmental impact.
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Table A.5. Key activities related to natural gas mergers and system expansions in Ontario in

2016, 2017 and 2018.

Activity Date

subsidies from existing gas customers.

OEB issues decision allowing higher rates for communities newly served by natural gas, and denies

November 17,2016

OEB approves purchase of NRG by EPCOR Natural Gas Limited.

August 3,2017

OEB approves Union Gas expansion to several communities in southwestern Ontario.

August 10,2017

Enbridge Gas Distribution and Union Gas file for amalgamation.

November 2,2017

OEB approves Enbridge’s expansion to Fenelon Falls.

March 1,2018

OEB approves EPCOR Southern Bruce Inc’s application to enter into franchise agreements with the April 12,2018
Municipality of Arran-Elderslie, Municipality of Kincardine and the Township of Huron-Kinloss.
OEB approves Enbridge’s expansion to Scugog Island. May 31,2018

OEB approves amalgamation of Enbridge Gas Distribution and Union Gas.

August 30, 2018

Bill 32, Access to Natural Gas Act, 2018 is enacted.

December 6,2018

A.6 Electricity and gas
conservation programs

Funding for electricity and gas conservation programs
under the current frameworks is provided through
2020, and both program frameworks underwent a mid-
term review in 2017 and 2018. The review for natural
gas conservation has been completed by the OEB,
with only minor changes implemented. The review for
electricity conservation has also been completed, but
it is unclear whether the Minister of Energy, Northern
Development and Mines will implement any changes
before the end of the current framework.

In advance of the mid-term review being completed, the
Minister of Energy, Northern Development, and Mines
issued several directives in 2017 and 2018 to make
changes to the electricity conservation framework.

In December 2016, the Minister had directed

local distribution companies (LDCs) to revise their
conservation plans by May 2017 to include all province-

wide conservation programs. Where an LDC is not
making a province-wide conservation program available,
the IESO shall deliver the program in that LDC’s licensed
service area. In August of 2017, the IESO was directed
to centrally deliver the Home Assistance (Low Income)
Program, taking this program over from LDCs. The

IESO was also directed in August 2017 to partner with
GreenON to deliver GHG reduction programs for homes
and businesses while ensuring there was no duplication
with existing conservation programs.

After the 2017 Long-Term Energy Plan was released,
the Minister issued a Directive amending the definition
of conservation, now allowing in front of the meter
activities. For example, improvements to distribution
infrastructure to reduce line losses can be used by
LDCs to reduce their electricity consumption to be
counted towards their conservation targets. The
Directive also stated that gas-fired combined heat and
power programs would not be eligible to apply as a
conservation measure after July 1, 2018.
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electricity conservation initiatives to meet the province’s
climate goals.

A new achievable potential study was initiated in

2018 that will help assess the post-2020 conservation
potential for both natural gas and electricity
conservation programs, which will inform future
conservation targets and budgets. The current
government has also signaled a potential policy
change of shifting some funding for conservation
programs from the rate base to the tax base.

Beyond 2020, funding for natural gas conservation
programs may increase, based on the new provincial
draft Environment Plan (discussed previously). The
future of electricity conservation currently remains
uncertain as the Ministry of Energy, Northern
Development and Mines has indicated that many of
the recommendations arising from the electricity
mid-term review may be out of date, given current
government priorities.** The government’s recent
draft Environment Plan also does not include any

Some of these developments are covered in more
detail in Chapter 2 of this report, and specific program
results from 2016 and 2017 are provided in Appendix
C for electricity conservation, and Appendix D for
natural gas conservation.

Table A.6. Key activities related to electricity and natural gas conservation programs in
Ontario in 2017 and 2018.

Activity Date

OEB initiates the natural gas conservation mid-term review. June 20, 2017

The Minister of Energy, Northern Development and Mines issues a Directive to IESO to partner with August 7,2017
GreenON to deliver GHG reduction programs for homes and businesses, and to deliver the Home
Assistance Program.

The Ministry of Energy, Northern Development and Mines publishes the 2017 Long-Term Energy Plan. October 26, 2017

The Minister of Energy, Northern Development and Mines issues a Directive to IESO amending the October 26,2017
definition of conservation to include improvements in the efficiency of distribution system infrastructure,
and exclude behind the meter generation projects that use fossil fuels (e.g., combined heat and power
projects that use natural gas).

IESO initiates the joint natural gas and electricity conservation potential study. February 8,2018

The Minister of Energy, Northern Development and Mines issues a Directive to IESO transferring a portion February 8,2018
of target and budget from the Industrial Accelerator program to centrally-delivered and province-wide
conservation programs, and initiating design of a centrally delivered First Nations conservation program.

The IESO publishes the electricity conservation mid-term review report. March 29, 2018

The IESO submits electricity conservation mid-term review advice report to Minister of Energy, Northern June 1,2018
Development and Mines.

OEB completes the natural gas conservation mid-term review. November 29, 2018
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A.7 Cleaner transportation
fuels: more ethanol, less
electrification

Several different policy and program initiatives were
undertaken in 2017 and 2018 that affected efforts

to reduce the use of petroleum-based transportation
fuels (gasoline and diesel), primarily through fuel
switching to cleaner energy sources. In addition, an
updated Growth Plan for the Greater Golden Horseshoe
was issued in May 2017, which, through its land-

use planning policies, could significantly impact the
kilometres driven by Ontarians, and thus the amount
of transportation fuel used (further changes were
proposed in January 2019). A complementary initiative
to develop a transportation plan for the Greater Golden
Horseshoe was launched in October 2017. Changes to
the Growth Plan are discussed in detail in Chapter 4 of
this report.

On December 14, 2017, Ontario announced the Green
Commercial Vehicle program. Through incentives to
customers, this program aimed to increase the number
of commercial low emissions vehicles (electric or
natural gas powered), improve the aerodynamics of
commercial vehicles, reduce commercial vehicle idling,
and increase the number of electric refrigeration units.
The program was cancelled on July 3, 2018 as its
funding came from the cap and trade system which
was also cancelled.

Ontario’s Electric and Hydrogen Vehicles Incentive
Program and Ontario’s Electric Vehicle Charging
Incentive Program were established in 2010 (then
known as the Electric Vehicle Incentive Program). The
programs provided rebates for the purchase of electric
and hydrogen fuel cell vehicles as well as charging
infrastructure. Both programs were cancelled on July
11, 2018 as part of the cancellation of Ontario’s cap
and trade system and related initiatives.

On April 10, 2018, O. Reg. 227 /18 was enacted
leading to changes in 0. Reg. 535/05 (Ethanol in
Gasoline) that will come into effect on January 1,
2020, in an effort to reduce GHG emissions from

gasoline. These changes will require gasoline suppliers
to maintain an average 10% renewable content (e.g.,
ethanol) in regular gasoline, beginning in 2020, and
will require the renewable content to have 45% lower
lifecycle greenhouse gas emissions than gasoline.

The changes also revise how compliance with the
minimum renewable content of gasoline requirement

is calculated, moving to a method based on the GHG
intensity of the blended gasoline.

In Ontario’s most recent draft Environment Plan,
electrification and lower-carbon transportation fuels
both play a role in the government’s plan to meet
its 2030 emissions reduction target. Part of the
2030 target is to be reached by the uptake of low
carbon vehicles, primarily electric vehicles (although
no specific commitments are made), “increasing
the ethanol content of gasoline to 15% as early

as 2025”,%? and the federal Clean Fuel Standard
(described below).

On December 20, 2018, the Government of Canada
released a Clean Fuel Standard Regulatory Design
Paper for the liquid fuels stream that outlines elements
of a national clean fuel standard to be implemented

in 2020,%® to come into force by 2022 for liquid fuels.
The paper states that liquid fossil fuels will be required
to reduce their carbon intensity by approximately

11% by 2030. The scope of the proposed Clean Fuel
Standard covers all liquid fuels (including gasoline,
diesel, jet fuel, kerosene, and heavy and light fuel
oils), whereas Ontario’s current system applies only to
gasoline (through 0. Reg. 535/05) and diesel (through
0. Reg. 97/14). In addition, Canada’s proposed
standard would allow compliance through end-use

fuel switching (e.g., switching from gasoline to natural
gas, propane, electric, or hydrogen powered vehicles),
unlike Ontario’s current regulations.
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Table A.7. Key activities related to conservation of transportation fuels in Ontario in 2017 and 2018.

Activity Date

Horseshoe.

The Ministry of Municipal Affairs and Housing releases the updated Growth Plan for the Greater Golden

May 18, 2017

The Ministry of Transportation launches the Greater Golden Horseshoe transportation plan.

October 24,2017

modern renewable fuel standard for gasoline in Ontario”.

The Ministry of the Environment, Conservation and Parks publishes “Discussion paper: Developing a

November 29, 2017

The Ministry of Transportation announces the Green Commercial Vehicle Program.

December 14,2017

0. Reg. 227/18 (Ethanol in Gasoline) is enacted, amending O. Reg. 535/05 (Ethanol in Gasoline). April 10,2018
The Ministry of Transportation cancels the Green Commercial Vehicle program. July 3,2018
The Ministry of Transportation cancels the Electric and Hydrogen Vehicle and Charging Incentive programs. July 11,2018

Government of Canada releases Clean Fuel Standard Regulatory Design Paper.

December 20, 2018

A.8 Energy data

Building on requirements already in place for energy
reporting for individual buildings by the broader

public sector (0. Reg. 397/11) and the provincial
government, Ontario rolled out energy benchmarking
and reporting for large commercial, industrial, and
multi-residential private buildings in 2017 and 2018
(0. Reg. 20/17). Unlike the requirements for the public
sector, the new regulation for private buildings also
requires reporting of water use, and data submission
through Portfolio Manager, to facilitate comparison
with other buildings. The goal of the regulation is to
help building owners benchmark their energy and water
use, allow comparisons with similar buildings, identify
ways to reduce energy and water use and costs, and
measure improvement over time.

0. Reg. 20/17 (Reporting and Energy Consumption
and Water Use) was made in February 2017. Reporting
will be required annually, and will be phased in over
three years, depending on building size and type.

The first reporting deadline was July 1, 2018, for
commercial and industrial buildings over 250,000

Environmental Commissioner of Ontario

square feet. No data from these submissions have
been made publicly available yet.

Ontario also took steps to facilitate implementation

of Green Button. Green Button is a common standard
for energy data, which can facilitate customers’ ability
to make use of software tools to understand, analyze
and reduce their energy use. Legislative amendments
were made in December 2017 giving the government
the authority to require energy utilities to provide
energy data to customers in a specified format. The
Ministry of Energy, Northern Development and Mines
consulted on regulatory changes that would be needed
to implement these requirements, but has not made a
final decision on this proposal.**
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Table A.8. Key activities related to energy data in Ontario in 2017 and 2018.

Activity Date

0. Reg. 20/17 (Reporting on Energy Consumption and Water Use) is enacted. February 2,2017

Ministry of Energy, Northern Development and Mines initiates consultation on regulatory amendments to November 29, 2017
support Green Button implementation.

Amendments to Green Energy Act and Ontario Energy Board Act are made, providing authority to require December 14,2017
energy utilities to provide customer access to their energy data in specified format.

The deadline to report energy use in 2017 for buildings of at least 250,000 square feet under O. Reg. July 1,2018
20/17.
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2018).

Environmental Registry Regulation Proposal #013-1874, Regulatory
Proposal for Province-Wide Implementation of Green Button (29 November
2017).
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Progress on conservation targets

Abstract

This chapter describes Ontario’s progress towards meeting government-established targets for reducing
the use or making more efficient use of electricity, natural gas, propane, oil and transportation fuels.
These targets have been established either through a formal government policy or via a Ministerial

Directive to an organization or an agency. The latest date for which results are available varies by target,
and is specified for each target.

Due to the change in provincial government in June 2018, some of these targets are under review and
may be revised.
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B.1 Electricity conservation targets

Results in 2016 and 2017 from electricity conservation programs are covered in more detail in

Appendix C of this report.

B.1.1 Long-Term Energy Plan target

Target 30 TWh reduction in annual electricity consumption by 2032 due to conservation efforts
from 2005 onwards
Source Long-Term Energy Plans (2013,2017)

Responsibility

Ministry of Energy, Northern Development and Mines; Independent Electricity System
Operator

(as of December 31,2017)

Results 14.7 TWh of savings projected to persist until 2032

Comment The 2032 target represents approximately 20% of Ontario’s current annual electricity
consumption. As of December 31,2017, 15.7 TWh of electricity savings have been
achieved but not all will persist until 2032. These savings are attributable to utility-run
electricity conservation programs, codes and standards, pricing policies, and other
programs.

Time elapsed 41%

Progress achieved 49%

TIME ELAPSED

PROGRESS ACHIEVED

0% 20%

41%

40% 60% 80%
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PROGRESS ON CONSERVATION TARGETS

B.1.2 Electricity conservation programs for distribution-connected customers

Target 7.4 TWh (previously 7.0 TWh)! of persistent annual electricity savings in 2020 from
conservation programs for distribution-connected customers that operate between January
1,2015 and December 31,2020

Source Directives from the Minister of Energy to the Independent Electricity System Operator,
March 31,2014, February 8, 2018

Responsibility Local distribution companies; Independent Electricity System Operator
Results 4.9 TWh of persistent energy savings to 2020
Comment The 2020 target represents approximately 5% of Ontario’s current annual electricity

consumption. This target is part of the government’s overall conservation target of 30.0
TWh by 2032, as set out in the 2017 Long-Term Energy Plan.

Time elapsed 50%

Progress achieved 66%
(as of December 31,2017)

TIME ELAPSED

to learn more
PROGRESS ACHIEVED about progress

on this target.

0% 20% 40% 60% 80% 100%
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B.1.3 Electricity conservation programs for transmission-connected customers

Target 1.3 TWh (previously 1.7 TWh)? of persistent annual electricity savings in 2020 from the
Independent Electricity System Operator’s Industrial Accelerator Program for transmission-
connected customers, from activities between January 1, 2015 and December 31, 2020

Source Directives from the Minister of Energy to the Independent Electricity System Operator,

March 31,2014, February 8, 2018

Responsibility

Independent Electricity System Operator

(as of December 31, 2017)

Results 268 GWh of persistent energy savings to 2020

Comment This target is part of the government’s overall conservation target of 30 TWh by 2032, as
set out in the 2017 Long-Term Energy Plan

Time elapsed 50%

Progress achieved 21%

TIME ELAPSED

PROGRESS ACHIEVED

0%

20%

to learn more
about progress
on this target.

40% 60% 80%
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B.1.4 Electricity demand response

Target 10% of 2025 peak demand (roughly 2,400 MW) was previously targeted

Source Long-Term Energy Plans (2013, 2017)

Responsibility Ministry of Energy, Northern Development and Mines; Independent Electricity System
Operator

Results No longer applies

Comment The target was originally set in the 2013 Long-Term Energy Plan. However, the 2017

Long-Term Energy Plan stated that “demand response capacity realized each year will
depend on system needs and the competitiveness of demand response with other
resources.” The Independent Electricity System Operator has confirmed that this means
the original 10% target is no longer in effect.?

Time elapsed No longer applies

Progress achieved No longer applies
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B.2 Natural gas conservation targets

Ontario’s two largest natural gas companies, Enbridge Gas Distribution and Union Gas, deliver demand-side
management (DSM) programs under the 2015-2020 DSM Framework, which is overseen by the Ontario Energy
Board (OEB). Unlike the electricity conservation framework, natural gas conservation targets are adjusted

on an annual basis. The interpretation of the 2016 targets is still under review. A breakdown and analysis of
2016 conservation program targets and results is available in Appendix D of this report. While these are not
government-established targets, they are approved by the OEB, in a framework developed in response to a

Ministerial Directive.

B.2.1 Enbridge Gas conservation target

Target 1.080 billion m? lifetime natural gas savings from 2016 programs (319 million m?
from small-volume customers, 665 million m3 from large-volume customers and 97
million m? from low-income customers)*

Source Enbridge 2015-2020 Demand-Side Management Plan

(as modified by OEB decision)

Responsibility

Enbridge Gas Distribution

(as of December 31, 2016)

Results 0.837 billion m® net lifetime natural gas savings (395 million m? from small-volume
customers, 329 million m? from large-volume customers and 114 million m? from low-
income customers)

Time elapsed 100%

Progress achieved 78%

TIME ELAPSED

PROGRESS ACHIEVED

0% 20%

to learn more
about progress
on this target.

40% 60% 80%

200 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation

100%



PROGRESS ON CONSERVATION TARGETS

B.2.2 Union Gas conservation target

Target 2.162 billion m? lifetime natural gas savings from 2016 programs (1,214 million m?
from small-volume customers, 57 million m® from large-volume customers and 891
million m? from low-income customers)®

Source Union 2015-2020 Demand-Side Management Plan

(as modified by OEB decision)

Responsibility

Union Gas

(as of December 31, 2016)

Results 0.959 billion m® net lifetime natural gas savings (815 million m® from small-volume
customers, 65 million m® from large-volume customers and 80 million m?® from low-
income customers)

Time elapsed 100%

Progress achieved 44%

TIME ELAPSED

PROGRESS ACHIEVED

0% 20%

to learn more
about progress
44% on this target.

40% 60% 80%
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B.3 Transportation fuel conservation targets

Transportation fuel targets include renewable fuel standards for gasoline and targets associated with switching

to non-petroleum fueled vehicles, such as electric vehicles. Since such targets reduce the use of fossil fuels and

improve energy efficiency, these fall under the ECO’s reporting mandate. Given the recent change in provincial
government, some of these targets may be reviewed or altered by the current government.

B.3.1 Renewable content in gasoline

Target

10% renewable content in gasoline required by 2020

Source

0. Reg. 535/05 (Ethanol in Gasoline)

Responsibility

Ministry of Environment, Conservation and Parks (MECP)

Result

Ethanol levels in gasoline in 2016 were roughly 7.6%, which is higher than the current
minimum requirement of 5%°

Comment

MECP amended 0. Reg. 535/05 (Ethanol in Gasoline) in spring 2018. These changes will
require gasoline suppliers to maintain an average 10% renewable content (e.g., ethanol)
in regular-grade gasoline, beginning in 2020, and will require the renewable content to
have 45% lower lifecycle greenhouse gas emissions than gasoline.’

MECP estimates that once in effect, these changes would achieve a 4.1% reduction in
GHG emissions relative to gasoline. MECP estimates current renewable content has 42%
lower GHG emissions than gasoline, and reduces overall blended fuel GHG emissions by
3.2%.8

The government is currently proposing to amend 0. Reg. 535/05 to further increase the
renewable content in gasoline to 15% as early as 2025.°

Time elapsed

N/A

Progress achieved
(as of December 31, 2016)

76%

TIME ELAPSED

PROGRESS ACHIEVED

0% 20%

Not Applicable

40% 60% 80%
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PROGRESS ON CONSERVATION TARGETS

B.3.2 Increasing electric and hydrogen vehicle sales

Target 5% of passenger vehicle sales to be electric or hydrogen in 2020 was previously targeted
Source Climate Change Action Plan (2016)
Responsibilities Ministry of Transportation: Electric vehicle and charger incentives

Ministry of Energy, Northern Development and Mines: Electric vehicle overnight charging
incentives

Ministry of Environment, Conservation and Parks: vehicle replacement incentives
Ministry of Finance: Eliminating HST on battery electric vehicles

Ministry of Infrastructure: Electric vehicle charging at government facilities
Ministry of Municipal Affairs and Housing: Building Code amendments

Results Electric and hydrogen vehicles accounted for 2.3% (15,307)'° of vehicle sales!! in the
first three quarters of 2018.

Comment The Ministry of Transportation does not track new vehicle sales so results are not official.
The Ministry does track vehicle registration. As of January 31,2019, 32,481 electric
vehicles and five hydrogen vehicles were registered and active on the road, and 346
public electric vehicle charging stations have been installed in the province.?

The financial incentives supporting this target have been cancelled, so electric and
hydrogen vehicles may not maintain this share of new vehicle sales. The draft Environment
Plan identifies increased use of electric vehicles as an important part of the government’s
plan to reach its 2030 GHG reduction targets, but does not include a specific sales
target.”? It also does not include specific policies to promote adoption of electric vehicles.

Time elapsed 50%

Progress achieved 46%
(as of December 31, 2017)

TIME ELAPSED

PROGRESS ACHIEVED

0% 20% 40% 60% 80% 100%
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B.4 Other fuels conservation targets

The Ministry of Energy’s 2017 Long-Term Energy Plan discussion guide, Planning Ontario’s Energy Future,
posed the question “should Ontario set conservation targets for other fuel types, such as oil and propane.”*
The ECO had urged the government to do just that in two recent reports.'®> However, the final 2017 Long-Term
Energy Plan did not set conservation targets for other fuels.

B.5 Ontario Public Service energy use reduction targets

B.5.1 Ontario Public Service greenhouse gas reduction target

Target 27% reduction in greenhouse gas emissions from the Ontario Public Service by
2020/2021 from 2006 baseline
Source Ontario Green Transformation Strategy (2009)

Responsibility

Ministry of Environment, Conservation and Parks; Ministry of Consumer and Government
Services

(as of March 31, 2017)

Results 34% reduction (93.9 kt CO_e) from the 2006 baseline™®:
* 30% (29.8 kt CO,e) reduction in vehicle fuel consumption
* 9% (0.5 kt CO,e) increase in air travel
* 37% (64.6 kt CO,e) reduction in building energy use

Comment This target is under review as the government has committed to developing a Climate
Change Governance Framework,'” and will consider the role that Ontario Public Service
greenhouse gas targets in this process.!®

Time elapsed 67%

Progress achieved 126%

TIME ELAPSED

PROGRESS ACHIEVED

0% 20%

60% 80% 100% 120%
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PROGRESS ON CONSERVATION TARGETS

B.5.2 Ontario Public Sector electric vehicle target

Target

500 electric vehicles added to the Ontario Public Service fleet by 2020

Source

Ontario Green Transformation Strategy (2009)

Responsibility

Ministry of Environment, Conservation and Parks; Ministry of Consumer and Government

Services
Results 157 electric vehicles (22 battery electric vehicles and 135 plug-in hybrid electric
vehicles), up from 90 electric vehicles in 2018
Comment The Ontario Public Service fleet also includes 1,318 hybrid vehicles that are not plug-in,
these are not counted towards the target results.
Time elapsed 90%
Progress achieved 31%
(as of January 2019)
TIME ELAPSED
90%
PROGRESS ACHIEVED
31%
0% 20% 40% 60% 80% 100%
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Endnotes

This target was amended through a Ministerial directive in February 2018.
The target for distribution-connected customers was increased by 0.4
TWh, and the target for transmission-connected customers was decreased
by 0.4 TWh, preserving the combined target of 8.7 TWh.

This target was amended through a Ministerial directive in February 2018.
The target for distribution-connected customers was increased by 0.4
TWh, and the target for transmission-connected customers was decreased
by 0.4 TWh, preserving the combined target of 8.7 TWh.

Independent Electricity System Operator, information provided to the ECO
(January 2019)

Ontario Energy Board, 2016 Natural Gas Demand Side Management
Annual Verification by DNV-GL (Toronto: OEB, 30 October, 2018) online:
<https://www.oeb.ca/sites/default/files /OEB-2016-Natural-Gas-DSM-
Annual-Verification-Report-20181030-2.pdf>, at 18, 19. Enbridge has
argued that the 2016 targets should be updated to reflect changes arising
from the 2015 evaluation. If Enbridge’s interpretation is accepted by the
Ontario Energy Board, the updated 2016 target would be 727.8 million
m? (332.2 million m® from resource acquisition programs for large-volume
customers, 298.9 million m2 from resource acquisition programs for
small-volume customers, and 96.7 million m® from low-income programs.
Enbridge, 2016 Demand Side Management Annual Report (Enbridge, 17
November 2018) online: <http://www.rds.oeb.ca/HPECMWebDrawer
Record/628426 /File/document>, at 28, 75.

Ontario Energy Board, 2016 Natural Gas Demand Side Management
Annual Verification by DNV-GL (Toronto: OEB, 30 October, 2018) online:
<https://www.oeb.ca/sites /default/files /OEB-2016-Natural-Gas-DSM-
Annual-Verification-Report-20181030-2.pdf>, at 26-28. Union has

argued that the 2016 targets should be updated to reflect changes
arising from the 2015 evaluation. If Union’s interpretation is accepted

by the Ontario Energy Board, the updated 2016 target would be 2,070.3
million m2 (1,120.0 million m* from resource acquisition programs, 890.9
million m?® from programs for large-volume customers, and 59.2 million m®
from low-income programs. Union Gas, 2016 Demand Side Management
Final Annual Report (Union Gas, 30 November 2018) online: <http://
www.rds.oeb.ca/HPECMWebDrawer/Record /627745 /File /document>, at
34,70, 89.

Ministry of Environment, Conservation and Parks, information provided to
the ECO (January 2019)

Environmental Registry Regulation Decision #013-1929, Low Carbon
Transportation Fuels in Ontario: Amendments to Ethanol in Gasoline
(0. Reg. 535/05) and Greener Diesel — Renewable Fuel Content
Requirements for Petroleum Diesel Fuel (O. Reg. 97/14) Regulations
(12 April 2018).

Ministry of Environment, Conservation and Parks, information provided
to the ECO (January 2019)

Environmental Registry Regulation Proposal #013-4598, Increasing
renewable content in fuels (12 February 2019).

Fleetcarma, “Electric Vehicle Sales Update Q3 2018, Canada”
(November 6, 2018) online: <https://www.fleetcarma.com/electric-
vehicles-sales-update-q3-2018-canada/>. [Accessed 21 February 2019]

Statistics Canada, “Table 20-10-0001-01 New motor vehicle sales”
(February 14, 2019) online: <https://www150.statcan.gc.ca/t1/tbll/en

cv.action?pid=2010000101#timeframe> .

Vehicle sales in 2018 includes all on road vehicles. These include cars,
minivans, sport-utility vehicles, light and heavy trucks, vans and buses.
However, nearly all (98%) vehicles sales have been passenger vehicles in
previous years (2015, 2016, 2017).

Statistics Canada, “Table 20-10-0002-01 New motor vehicle sales, by
type of vehicle” (February 14, 2019) online: <https://www150.statcan.
ge.ca/tl/tbll /en/cv.action?pid=2010000201>.

Ministry of Transportation, information provided to the ECO (January
2019, February 2019). A slightly higher number (33,637) are registered
but not all are plated and active. Metrolinx has recently removed

24 installed charging stations at GO Transit parking lots, although these
were not part of the provincial government’s public Electric Vehicle
Charging program.

Ministry of Transportation, information provided to the ECO (January
2019).

Ministry of Energy, Planning Ontario’s Energy Future (Toronto: MENG,
2016) at 37.

Environmental Commissioner of Ontario, Developing the 2017 Long-Term
Energy Plan (Toronto: ECO, 6 December 2016) at 18; Environmental
Commissioner of Ontario, Conservation Let’s Get Serious, Annual Energy
Conservation Progress Report — 2015/2016 (Toronto: ECO, 31 May
2016) at 151.

206 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation


https://www.oeb.ca/sites/default/files/OEB-2016-Natural-Gas-DSM-Annual-Verification-Report-20181030-2.pdf
https://www.oeb.ca/sites/default/files/OEB-2016-Natural-Gas-DSM-Annual-Verification-Report-20181030-2.pdf
http://www.rds.oeb.ca/HPECMWebDrawer/Record/628426/File/document
http://www.rds.oeb.ca/HPECMWebDrawer/Record/628426/File/document
https://www.oeb.ca/sites/default/files/OEB-2016-Natural-Gas-DSM-Annual-Verification-Report-20181030-2.pdf
https://www.oeb.ca/sites/default/files/OEB-2016-Natural-Gas-DSM-Annual-Verification-Report-20181030-2.pdf
http://www.rds.oeb.ca/HPECMWebDrawer/Record/627745/File/document
http://www.rds.oeb.ca/HPECMWebDrawer/Record/627745/File/document
https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/
https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2010000101#timeframe
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2010000101#timeframe
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2010000201
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2010000201

PROGRESS ON CONSERVATION TARGETS

16.
Vehicle Travel Baseline (2006/07) 2014/15 2015/2016 2016/17 2017/18
Fuel (million L) 41 32 30 29 29
GHG emissions (kt CO,e) 98.3 76.5 72.0 68.5 68.4
GHG reduction from baseline n/a -22% -27% -30% -30%
Air Travel Baseline (2006/07) 2014/15 2015/2016 2016/17 2017/18
Distance (million km) 47 40 43 51 57
GHG emissions (kt CO,e) 5.6 4.8 5.2 6.1 6.8
GHG reduction from baseline n/a -14% -1% 9% 21%
Facilities Baseline (2006) 2014 2015 2016 2017
GHG emissions (kt CO,€) 173.2 124.4 118.2 108.6 Not yet available
GHG reduction from baseline n/a -28% -32% -37% Not yet available
Total
GHG emission (kt CO,e) 277.2 205.7 195.4 183.2 Not yet available
GHG reduction from baseline n/a -26% -30% -34% Not yet available

17.

18.

19.

Facilities notes:
¢ Includes consumption from the following energy sources: electricity,
natural gas, district steam, fuel oil, district hot water, propane and
district chilled water.
e Baseline will change as a result of changing real estate portfolio. For
guidance, the World Resource Institute standard for corporate reporting
is used as guidance in making baseline adjustments.
Current reporting year emissions are based on emission factors
listed in the Ontario Public Service Guidance Document for Quantifying
Projected and Actual GHG Emission Reductions prepared by
Cheminfo and published on June 30, 2017, with the exception of the
emission factor for steam (66.33 kg CO,e/mmBTU) taken from the
U.S. Environmental Protection Agency.
Includes Infrastructure Ontario managed facilities, Alternative Financing
Procurement facilities, and custodial ministry managed facilities
(include Ministry of Community Safety and Correctional Services,
Ministry of Children and Youth Services, Ministry of Transportation,
Ministry of Natural Resources and Forestry and Ministry of Education).
e Consumption differences from year to year result from:
e Infrastructure Ontario’s conservation efforts for energy target
* Operational and program use changes
e Alternative Financing Procurement net new consumption.
The added facilities (from 2009-current) have strict energy
efficiency guidelines. However, all have been built after the
2006 baseline. The consumption has only added to total
inventory consumption.

Ontario Ministry of the Environment, Conservation and Parks, Preserving
and Protecting our Environment for Future Generations, A Made-in-Ontario
Environment Plan, (Toronto, MECP, 2018) at 35.

Ministry of Environment, Conservation and Parks, information provided to
the ECO (January 2019).

Ministry of Environment, Conservation and Parks, information provided to
the ECO (January 2019).
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Electricity
conservation program results

Abstract

This chapter reviews the 2016 and 2017 results of electricity conservation programs and initiatives
funded by electricity ratepayers. These include:

e conservation programs delivered to distribution-connected customers by local distribution companies
(LDCs) and the Independent Electricity System Operator (IESO) under the Conservation First Framework
(CFF)

e conservation programs delivered by the IESO to larger transmission-connected customers, and

e demand response programs and market mechanisms that curtail electricity use at times of system
peak demand.

The CFF program framework has been very successful in achieving electricity savings. In 2016, LDCs
achieved 1.5 terawatt-hours (TWh) of incremental electricity savings persisting to 2020, similar results

to 2015. 2017 was the best performing year for the province to date, with LDCs achieving 1.8 TWh of
incremental savings that will persist to the end of 2020. At the end of 2017, halfway through the six-

year framework, LDCs are collectively on track to achieve the provincial target of 7.4 TWh, already having
achieved 66% (4.9 TWh) of this 6-year target. If current trends continue, this target will be achieved or
exceeded within the allocated budget. This will reduce provincial electricity use in 2020 by roughly 4-5%
below what it would otherwise be. Performance across LDCs varies widely, with 59 of 68 LDCs on pace to
meet or exceed their local target.

Programs for commercial and industrial customers were responsible for more than 60% of the province’s
persistent savings to date, with the Retrofit program leading the charge. Residential programs such as
the Coupon/Instant Discount Program (primarily incenting efficient LED lighting) and the HVAC program
(efficient air conditioning and furnaces) brought in substantial results, with the Coupon/Instant Discount
Program driving an increasing number of LED sales in 2016 and 2017.
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ELECTRICITY CONSERVATION PROGRAM RESULTS

Under the CFF, conservation program innovation at the local level has flourished, with 12 local programs and
22 pilots launching in 2016 and 2017. These programs, particularly the Social Benchmarking program, the
PUMPSaver Program and the PoolSaver Program are delivering an increasing share of savings.

The IESO’s program for large (primarily industrial) transmission-connected customers has been less
successful. This program achieved 0.28 TWh in persistent savings (21% of the current target of 1.3 TWh,
which was originally a 1.7 TWh target) at the end of 2017. A portion (0.4 TWh) of the original target and
budget for this program have consequently been reallocated to other IESO programs for distribution-
connected customers. This budget will be used by the IESO to deliver a new pay-for-performance

program and to ensure province-wide availability of key programs (particularly the program for low-income
customers) in parts of the province where these programs were not being offered by LDCs.

In terms of demand response initiatives, the IESO has contracted a significant amount of demand
response through its annual auction at a cost that has dropped about 40% in the last four years. To date,
the capacity procured at the auction has not been called upon. However, the IESO did successfully curtail
285 megawatts of peak demand from contracted demand response resources during the September
2017 heatwave.

Conservation spending on all of these initiatives was $391 million in 2016 and $541 million in 2017,
roughly 2% of the total cost of operating the electricity system. The cost-effectiveness of conservation
programs, especially those delivered by the LDCs, has improved since 2015, delivering savings in 2017
at a cost of less than two cents per kWh of electricity saved. Conservation programs delivered in 2017
delivered roughly two and a half dollars in benefits for every dollar spent, primarily from avoiding the need
for new electricity generation and reducing fuel and operational costs for existing electricity generators.
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cC1

Electricity conservation initiatives are funded through
provincial electricity charges?, in order to reduce
long-term costs for electricity ratepayers by avoiding
more expensive electricity supply alternatives. These
include conservation and demand management
initiatives geared towards distribution and transmission
customers province-wide.

Introduction

Electricity conservation initiatives
reduce long-term costs for

electricity ratepayers by avoiding
more expensive electricity supply
alternatives.

Under the Conservation First Framework (CFF), the
province’s local distribution companies (LDCs) deliver
province-wide conservation programs to distribution-
connected customers under the oversight of the
Independent Electricity System Operator (IESO). There
is a variety of programs for residential, commercial,
institutional and industrial customers. The LDCs also
have the opportunity to offer local programs and pilots
to their own customers only.

The IESO directly delivers conservation programs

to large transmission-connected customers and is
also responsible for demand response programs and
market mechanisms to reduce peak demand electricity
use {as discussed in Chapter 2 of this report, the
Green Ontario Fund launched some new initiatives that
overlapped to some degree with existing electricity
conservation programs. However, these initiatives did
not significantly affect electricity conservation results
in 2017, and are not covered in this appendix}.

Collectively, these conservation initiatives undertaken
in 2017 will deliver 1.9 TWh of annual electricity
savings in 2020 (94.6% from CFF programs and 5.4%
from the Industrial Accelerator program).? This is

Environmental Commissioner of Ontario
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equivalent to about 1.4% of current annual electricity
consumption.® Conservation initiatives undertaken

in 2017 also delivered 1065 MW of peak demand
savings in 2017 (23.3% from CFF programs, 1.1% from
the Industrial Accelerator program, and 75.5% from DR
initiatives)*. This is equivalent to about 4.8% of 2017’s
peak demand.®

This chapter reviews 2016 and 2017 results for each
of these categories of conservation initiatives in turn.

C.2 Utility conservation programs

C.2.1 Conservation First Framework (CFF)

The province of Ontario saw a considerable amount
of energy savings in 2016 and in 2017 under the
2015-2020 Conservation First Framework (CFF). This
Framework establishes a partnership between the
Independent Electricity System Operator (IESO) and
Ontario’s 68 LDCs® to design and deliver electricity
conservation programs to the customers of LDCs
(i.e., almost all Ontario electricity users, with the
major exception of some large, primarily industrial,
companies connected to the high-voltage transmission
grid). The 2015-2020 Conservation First Framework
(CFF) was established through the Directive issued

by the Ontario Minister of Energy to the then Ontario
Power Authority (OPA), now the IESO. The Directive
instructed the OPA to “coordinate, support and fund
the delivery of CDM {conservation and demand
management} programs through the Distributors

to achieve a total of 7 TWh reductions in electricity
consumption between January 1 2015 and December
21, 2020...".7

Ontario saw considerable of energy
savings in 2016 and in 2017 under

the 2015-2020 Conservation First
Framework.
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Table C.1 lists the key elements of the 2015- to be counted towards the final target. The list also

2020 Conservation First Framework, including the highlights that the IESO has to complete a Mid-Term
requirement that conservation projects completed in Review by June 1, 2018 to report on the province’s
any given year must persist (still be delivering energy progress to date. The Mid-Term Review is discussed in

savings) until at least the end of the framework (2020) Chapter 2.

Table C.1. Key Elements of the 2015-2020 Conservation First Framework.®

Key framework elements 2015-2020 Conservation First Framework

Duration 6 years (2015 is a transition year from the 2011-2014 Conservation and Demand Management
framework)

Oversight Independent Electricity System Operator

Target Energy savings: 7400 GWH (7.4 TWH) of persistent energy savings in 2020°

Peak demand: Not an LDC target anymore

Energy savings calculation Persistent Savings: savings occurring in 2020, from measures installed at any time between
2015 and 2020.

Budget $1.8 billion for LDCs +$0.4 billion for IESO programs and central services!®

Funding to LDCs LDCs have one budget for 6 years and can allocate funding between program portfolios as

needed as long as LDCs remain cost-effective!! and offers programs to all customer segments

CDM license requirement March 31, 2014 Directive stated that the LDC shall “make CDM programs available to customers
in its licensed service area and shall, as far as is appropriate and reasonable having regard to
the composition of the Distributor's customer base, do so in relation to each customer segment
in its service area”*?

However, a subsequent Directive issued in December 2016 mandated LDCs to revise their CDM
plans “outlining how they will make all approved province-wide CDM programs available in

their licensed service areas” and “where a Distributor with eligible program participants is not
making an approved Province-Wide Distributor CDM Program (s) available to eligible program
participants in its licensed service area, the IESQ shall deliver the Province-Wide Distributor CDM
Program (s) in that Distributor’s licensed service area.*®

Target allocation Energy target for each LDC based on estimate of achievable conservation potential in each
region and LDC territory®*

Program composition LDCs can offer a mix of IESO-approved provincial, regional and local programs, including joint
programs with gas companies.® Programs must be approved by the IESO and the “duplication
test” rules have been amended to encourage collaboration and local/regional program
applications

Incentives Under a full-cost recovery model, LDCs are eligible for a Mid-Term Incentive, an Achieving Target
Incentive and an Exceeding Target Incentive, all of which increase if the LDC is part of a joint
plan with other LDCs. Also eligible for a Cost-Efficiency Incentive. LDC can also opt for a pay-for-
performance model, where incentives are based on program performance.!®
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Underperformance

IESO will track performance annually and take remedial steps of various degrees to help
improve the LDC’s underperformance. If performance and cost-effectiveness falls below a certain
threshold, the LDC will face financial remedies!’

Mid-Term Review

Mid-term report completed in May of 2018, has been submitted to the Minister of Energy and is
currently awaiting response

Source: 2015-2020 IESO-LDC Energy Conservation Agreement (2014), various Directives and Directions from the

Ontario Minister of Energy to the IESO, OPA and OEB from 2014 to present.

C.2.2 Province-wide results

2016 was the first full year of the 2015-2020
Conservation First Framework, since 2015 was
considered a transition year between the two
conservation frameworks. Given that most LDCs were
completing 2011-2014 CDM projects in 2015, 2/3 of

the province’s LDCs launched CFF on January 1, 2016.

(However, results from 2015 conservation programs
still contribute to the 2020 target).

In 2016, net energy savings persisting to 2020 from
distribution-connected conservation programs was
1512 GWh, which represents 22% of the province’s

7 TWh (7000 GWh) six-year target.'® Savings in 2015
were 1559 GWh (Both 2015 and 2016 results reflect
late reporting and true-ups that were captured during
subsequent reporting stages, which increased results
by roughly 30%).%° So, the first full year of the new
framework delivered roughly the same amount of
savings as the previous year.

2017 was a step forward and was the strongest year
of performance for the CFF, in terms of delivering
persistent energy savings. The province’s LDCs
achieved persistent net energy savings of 1793 GWh
(1.8 TWh). Savings may end up being even higher if

Environmental Commissioner of Ontario

the previous pattern of significant true-ups continues
for the 2017 results. In February 2018, the 7 TWh
target was amended to 7.4 TWh by a Ministerial
Directive that moved 0.4 TWh of target from the
Industrial Accelerator Program (IAP, discussed later

in the chapter) to the CFF.?2° The IESO has decided to
allocate the entire transferred budget ($220 million)
and target to centrally-delivered programs only, and
has kept the LDC targets and budgets the same.?! In
other words, the total target for conservation programs
for distribution-connected customers is now 7.4 TWh,
instead of 7 TWh, but targets for individual LDCs will
not increase and are still based on the original 7 TWh
target. Combining results from 2015-2017, at the
halfway point of the six-year framework, the province
has achieved 4.9 TWh of savings that will persist until
2020. This is 69% of the original 7 TWh target, and
66% of the amended 7.4 TWh target.?2 Ontario is well
on pace to meet or exceed the province-wide target, on
time and on budget.

Figure C.1 presents the incremental first year net
energy savings every year since 2011, i.e., it shows
the amount of new net savings that are added on by
the conservation programs every year. Incremental
net energy savings are slightly higher than persistent
numbers since not all incremental savings persist
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to the end of the framework and are therefore not
counted in the final targets. Figure C.1 shows that
2016 saw a dip in incremental savings from 2015 but
then ramped up again in 2017. This can be explained
by the fact that all the 2011-2014 CDM Framework
programs that were completed in 2015 bolstered the
incremental results of that year. With 2016 being the
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first full year of the CFF, LDCs took some time to ramp
up program offerings that would have contributed to
lower new savings achieved that year. By 2017, LDCs
were fully engaged in CFF, and incremental savings
increased by almost 20%. Looked at over the longer
period, electricity savings from utility programs have
increased dramatically, more than tripling since the
early 2010s.

2026

1632 1570

2015 2016 2017

Figure C.1. First year incremental energy savings from new conservation program activity for distribution

connected-customers.

Note: 2015 and 2016 incremental energy savings were updated based on true-ups in the 2017 verified results. Not all the first
year savings from 2015 to 2017 shown here will be counted towards the final 2020 target as not all incremental savings will
persist to the end of the framework. Therefore, incremental savings are slightly higher than persistent savings.

Source: Independent Electricity System Operator, information provided in response to ECO inquiry (15 January 2019); Independent
Electricity System Operator, 2017 Final Verified Annual LDC CDM Program Results Report (Toronto: IESO, September 2018) at Tab
“Province-wide Progress”; Independent Electricity System Operator, 2016 Final Verified Annual LDC CDM Program Results Report

(Toronto: IESO, September 2017) at Tab “Province-wide Progress”.

Most conservation initiatives

also contribute to peak demand
reductions.

Though the Conservation First Framework only has a
target of overall electricity consumption reductions,
most conservation initiatives also contribute to peak
demand reductions. By the end of 2017, CFF programs
had helped reduce peak demand by 649 MW.23

C.2.3 Individual program results

CFF programs fall into three broad categories:

« province-wide programs for residential customers

« province-wide programs for business customers
(which includes industrial and institutional
customers), and

« “other” programs, which includes local and regional
programs delivered by specific LDCs that are not
offered province-wide.

Figure C.2 shows that business programs produce
about half of the energy savings.
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5%

Business programs produce about

half of the energy savings.

B Residential (province-wide) ™ Business (province-wide) Others

Figure C.2. Percentage contributions of programs to 2016 and Figure C.3 presents the highest performing programs
2017 energy savings. in 2016 and 2017 collectively. While there are a large
Source: Independent Electricity System Operator, 2017 Report on Energy- number of conservation programs a few programs are
Efficiency Activities (Toronto: IESO, December 2018) at 6; Independent . . ’

Electricity System Operator, 2017 Final Verified Annual LDC CDM Program responS|bIe for the bulk of savings.

Results Report (Toronto: IESO, September 2018) at Tab “Province-wide
Progress”; Independent Electricity System Operator, 2016 Final Verified
Annual LDC CDM Program Results Report (Toronto: IESO, September 2017)
at Tab “Province-wide Progress”.
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Figure C.3. Leading conservation programs for distribution-connected customers in 2016 and 2017.

Note: The Instant Discount Program replaced the Coupon Program in the fall of 2017.

Source: Independent Electricity System Operator, 2017 Final Verified Annual LDC CDM Program Results Report (Toronto: IESO,
September 2018) at Tab “Province-wide Progress”; Independent Electricity System Operator, 2016 Final Verified Annual LDC CDM
Program Results Report (Toronto: IESO, September 2017) at Tab “Province-wide Progress”;
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The results by individual programs in terms of

persistent net electricity savings and participation
for 2016 and 2017 are presented in Table C.2. For
comparison purposes, updated results of 2015
are also provided. The table highlights the fact that
most programs experienced a decline in terms of

Table C.2. 2015, 2016 and 2017 conservation results by program for distribution-connected customers.

participation and in terms of net energy savings from
the first year of the framework. As explained earlier,
the 2011-2014 CDM Framework programs that were
completed in 2015 were counted under the CFF's
2015 results. Some of the business programs have
long lead times and can be expected to deliver higher
results in the latter half of the framework.?*

New Construction and Major
Renovation

Initiatives Net verified annual energy savings (GWh)
persisting until 2020 Participation
2015* 2016 2017 2015* 2016 2017
Residential
Coupon/ Instant Discount** 95.08 477.83 740.20 3,894,321 18,999,679 29,167,450
products products products
Heating and Cooling / HVAC 57.53 77 68.30 127,250 137,838 79,915
Incentives equipment equipment projects
(99,639
equipment)
New Construction/ Residential New | 11.27 2.02 1.80 4,197 homes | 204 projects | 328 projects
Construction and Major Renovation (1,898
homes)
Home Assistance / Low Income 14.60 9.19 8.24 17,764 6,566 homes | 6,910 homes
homes
Appliance Retirement 0 program program 14,733 program program
discontinued | discontinued | appliances discontinued | discontinued
Bi-Annual Retailer Event 73.63 program program 3,205,978 program program
discontinued | discontinued | products discontinued discontinued
Aboriginal Conservation Program 3.24 n/a n/a 1,586 homes | n/a n/a
Total residential savings 255.35 566.04 818.50
Audit Funding / Energy Audit 45.89 5.52 22.80 586 projects | 420 projects 349 projects
Initiative
Retrofit/ Efficiency Equipment 851.88 719.43 644.10 17,580 13,719 8,783 projects
Replacement Incentive projects projects
Small Business Lighting 0 13.96 46.43 0 projects 2,485 projects | 7,565 projects
High Performance New Construction/ | 50.04 30.90 46.89 320 projects | 241 projects 167 projects
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Existing Building Commissioning/ 0.32 0.73 0.88 17 projects 30 projects 6 projects
Existing Building Commissioning
Incentive
Business Refrigeration n/a n/a 4.72 n/a n/a 1,077 projects
Direct Install Lighting and Water 35.44 program program 18,643 program program
Heating discontinued | discontinued | projects discontinued discontinued
Process and Systems Upgrade / 274.20 52.74 15.20 24 projects 13 projects 16 projects
PSU - Project Incentive
Energy Manager / PSU Initiative- 25.18 21.85 11.78 425 projects | 123 projects | 77 projects
Energy Manager
Monitoring and Targeting Program/ 0 0 0 2 projects 0 projects 0 projects
PSU Initiative- Monitoring and
Targeting
Retrofit Program- Pay-for- n/a 59.34 19.39 n/a 651 projects | 253 projects
Performance
Process and Systems Upgrades n/a 24.14 0 n/a 5 projects 0 projects
Program- Pay-for-Performance
Total business savings 1,282.95 928.61 812.20

Other
Conservation Fund pilots 8.31 0.27 0.36 n/a n/a n/a
LDC Local/Regional programs 0 2.35 144.62 n/a n/a n/a
LDC Innovation Fund pilots 0.76 14.67 2.40 n/a n/a n/a
Centrally delivered programs n/a n/a 14.52 n/a n/a n/a
Program enabled savings 10.52 0 0 n/a n/a n/a
Other savings 3.24 0 0 n/a n/a n/a
Total other program savings 22.83 17.29 161.90 n/a n/a n/a
Total 1,559 1,511.94 1,793.00

*Note: the 2015 results data in this report are updated from the ECO’s Every Joule Counts to reflect true-ups and other changes accounted for later by the IESO.
For comparison, see pages 86-87 of Every Joule Counts

**Note: the 2017 results include the Coupon program and the Instant Discount Program which was launched mid-2017 and replaced the Coupon program.

Source: Independent Electricity System Operator, 2017 Final Verified Annual LDC CDM Program Results Report (Toronto: IESO, September 2018) at Tab “Province-
wide Progress”; Independent Electricity System Operator, 2016 Final Verified Annual LDC CDM Program Results Report (Toronto: IESO, September 2017) at Tab
“Province-wide Progress”; Independent Electricity System Operator, 2015 Annual Verified Local Distribution Company Conservation and Demand Management
Program Results Report (Toronto: IESO, January 2016) at 9-11.
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Residential programs

In 2016 and 2017, the province-wide Residential
programs delivered 44% of the province’s savings,

as can be seen from Figure C.2. Three programs
contributed over 98% of the portfolio’s energy savings
over these two years. These programs were the
Coupon Program and the Instant Discount Program
(discussed further in the textbox below), which
accounted for 88% of the residential energy savings,
and the Heating and Cooling Program, which provides
rebates of up to $850 for energy efficient furnace and
air conditioner purchases, and accounted for 10% of
the residential savings.

Residential energy-efficient LED lighting:
how important are conservation programs?

The Coupon/Instant Discount programs for
residential customers saw explosive growth in 2016
and 2017, delivering large increases in energy
savings. Ontarians bought 3.9 million products
through these programs in 2015, 19 million in
2016, and 29.2 million in 2017. Between 2016 and
2017, the Coupon Program and the Instant Discount
Program saw a 73% increase in incremental

first year savings.?® The Coupon program allows
customers to redeem coupons for instant rebates
on energy efficient product purchases such as
light-emitting diode (LED) lights and other energy
efficient products such as timers and indoor motion
sensors. In fall 2017, it was replaced by the Instant
Discount Program, which provides customers point-
of-purchase rebates on energy efficient products

at several retailers twice a year®®. 2017 verified
results show that the first Instant Discount Program
event delivered similar participation and energy
savings as the Coupon Program model, and is more

cost-effective in terms of program administrator
cost.?” For both programs, the financial incentives
are complemented by marketing and promotion
(including in-store features) to raise awareness of
the incentives and the benefits of energy-efficient
technologies.

Energy-efficient LED light bulbs were by far

the dominant product incented through these
programs. In 2016, redemption of LED coupons
accounted for 93% of the coupons and 96% of the
program savings.?® The increase in the number of
energy-efficient LEDs bought through the program
is impressive, and is due in part to the drop in LED
prices and expansion of available LED models.?®

The ECO was initially skeptical as to whether

the program was really responsible for these
results. Given the falling prices of LEDs*® and their
growing share of the residential lighting market,
wasn’t it likely that many of these purchases
would have occurred anyway, without the Coupon/
Instant Discount Programs and the small financial
incentives it offered to customers (only $1-$2 per
bulb in 2017)? Amplifying this concern was the
switch to the “instant discount” program model —
some customers would now be learning about the
incentive for the first time when they were already
at the cash register (meaning the incentive could
not have affected their purchasing decision).

Program evaluations are completed each year for
electricity conservation programs that can assess
questions of this nature, and can attempt to
calculate the influence of conservation programs
on customer’s actions. The 2016 and 2017
program evaluation reports for the Coupon and
the Instant Discount Programs provide interesting
insights on the role of the program in speeding up
Ontario’s shift to energy-efficient lighting.

New energy efficiency standards took effect
in 2014 that essentially eliminated sales of
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traditional incandescent bulbs.3* However,
analysis of similar markets shows that much

of the market space has been filled by halogen
lightbulbs that are only slightly more efficient,
instead of the much more efficient LEDs (or
compact fluorescent lamps). Even by the fourth
quarter of 2017, these inefficient halogen and
incandescent lighting technologies accounted for
almost 60% of new residential lighting sales.®?
Looking at the total number of bulbs in service,
the share of energy-efficient LEDs is even lower,
perhaps in the order of 20%.

The evaluation reports assess the question

of what type of lighting customers would have
purchased in the absence of the Coupon/Instant
Discount program through participant surveys.
Survey results in 2016 indicated that roughly
40% of participants in the Coupons program
would have purchased less-efficient halogen/
incandescent lighting in the absence of the
program, while 60% would have purchased
efficient CFLs or LEDs.33 Survey results in 2017
further indicated that about 70% of participants
were using energy-efficient bulbs purchased
through the program as early replacements for
older bulbs that were still working (as opposed
to replacing bulbs that had burned out).3* The
calculated energy savings attributed to the
program are adjusted based on these results.

In the 2017 program evaluation for the Instant
Discount program, a second method of assessing
the program impact was used - comparing
participating retailers’ sales before, during, and
after the fall 2017 Instant Discount event to
determine the net sales lift from the program.
The results of this analysis were striking. Sales
of LEDs during the event were a remarkable
twelve times as high as in an average month.3®
This is convincing evidence that the Instant
Discount program, through a combination of
financial incentives and marketing and promotion

ELECTRICITY CONSERVATION PROGRAM RESULTS

of energy-efficient technology) is having a real
and important impact in transforming Ontario’s
residential lighting sector to energy-efficient LEDs.

LEDs, however, may not deliver as much value to the
electricity system and to greenhouse gas reductions
as some other types of conservation measures
(such as space heating and cooling) because the
timing of their electricity use is not well correlated
with Ontario’s times of peak demand, when natural
gas is used to generate electricity. This issue is
discussed in Chapter 2 of this report.

The Heating and Cooling Program contributed 10%

to the residential portfolio’s performance in 2016
and 2017. A concern though is that there has been

a 22% drop in participation between 2015 and 2017
in the program.®” This is because air conditioners

of a certain energy efficiency level, which used to
account for almost 50% of program activity, are now
considered standard technology, and are no longer
eligible for incentives.3® Several changes were made
to the program in 2017 to increase participation and
drive more savings, including adding incentives for

air source heat pumps and smart thermostats for
electrically heated homes, circulator pumps, and ultra
high-efficiency air conditioners.3® Third-party evaluation
indicated that contractors remain a key driver of the
program since a contractor recommendation goes

a long way in the customer’s decision to upgrade
equipment and take part in the program.*°
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Business programs

Under the 2015-2020 Conservation First Framework,
the IESO has merged the commercial and institutional
initiatives (business) and industrial initiatives under
“business programs”. For consistency, the ECO has
also merged the two suites of program, as presented
in Table C.2. Figure C.2 shows that business programs
delivered close to 51% of the province’s energy
savings collectively in 2016 and 2017. The Retrofit
Program (including the Pay-for-Performance retrofit
projects) continued to be the strongest performing
provincial program. It contributed to close to 83% of
the portfolio’s savings (for 2016 and 2017 together)
and 44% of overall savings collectively.** Lighting
measures account for a majority of the savings in the
program, with custom lighting responsible for 45% of
first-year savings in 2017.4? Non-lighting measures
contributed about 21% of the savings during the same
period.*®

Several changes have been made to the Retrofit
program to increase participation and savings for the
rest of the framework, including updating savings and
incentive values of non-lighting prescriptive measures,
removing measures that had low uptake, adding new
measures for the agricultural sector and removing
some reporting and evaluation requirements.**

Other business programs like the High Performance
New Construction (HPNC) Program and the relaunched
Small Business Lighting Program each contributed less
than 5% each to the portfolio’s 2016-17 results.*®

The HPNC program saw several amendments at the
beginning of 2017 to increase participation. Changes
included removing certain building permit requirement
timelines, adjusting custom project incentives to better
align with the Ontario Building Code, updating modeling
requirements and software and updating program
processes and tools to simplify the application and
approvals process.*®

The Small Business Lighting Program saw a 212%
increase in participation between 2016 and 2017.47
The program underwent changes in August 2018 which
included an increase in incentives, improvements in

capturing realization rates for more accurate savings
calculations and adjustments to the program measure
list.%®

The Business Refrigeration Program, which was
launched as a local program by Alectra Utilities during
the 2011-2014 CDM Framework and continued to run
under CFF, was expanded to a province-wide offering in
2017, and saw over 4.5 GWh of energy savings. The
Audit Funding Program observed a 715% increase in
net verified energy savings and a 178% increase in net
verified demand savings between 2016 (not including
true-ups) and 2017.%° This increase in net verified
savings is due to a large increase in per audit energy
savings and the program’s participation and had a
positive impact on the program cost effectiveness
compared to 2016.5°

The Process and Systems Upgrade (PSU) Program for
larger industrial and business customers continued
to have low participation and savings compared to

its performance in 2015. This is mainly because
2015 savings included a large number of 2011-2014
projects that completed that year and therefore saw
higher results. Given the long lead time, participation
and results are expected to ramp up in the last 2to 3
years of the framework.

However, PSU results could decline in future years
due to a change in project eligibility. Behind-the-meter
generation (BMG) projects, which reduce the need for
electricity from the grid through on-site generation,
accounted for 56% of the energy savings from the
industrial scale conservation programs (including the
PSU program) in 2017.%* Combined heat and power
(CHP) generation, a form of BMG which uses one fuel
source (usually a fossil fuel like natural gas) to produce
two outputs- electricity and heat, was considered a
CDM activity when the CFF launched in 2015 and
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was therefore eligible for incentives under the PSU
Program.5? However, after the previous government’s
(now cancelled) Climate Change Action Plan was
established in 2016, a Ministerial Directive was issued
in 2017 that stated that CHP project applications

that use natural gas or other fossil fuels would not be
approved as a CDM activity after July 1 2018 because
of the associated GHG emissions.>3 According to the
2016 evaluation report, CHP PSU projects resulted in
a net increase of 20,322 tonnes CO,e.>*

While there was initial concern in the industry about
the impact the cancellation would have on LDC
targets, the industry did anticipate the change based
on government discussions. Several LDCs, such as
Entegrus and North Bay Hydro, completed their CHP
projects prior to the July 2018 deadline, and therefore
the results were counted towards their respective
targets.®® During the 2017 industrial portfolio
evaluation survey, approximately 32% of the LDCs
were very concerned that they would not be hitting
their targets because a majority or the entirety of
their industrial projects were CHP.5¢ In April of 2018,
the PSU program went through several changes such
as increasing participant incentives, removal of the
preliminary engineering study requirement, extension
of third party participation allowance and simplified
participant agreement requirements.

Other programs like the Energy Manager Initiative did
not see high direct savings but their roles also include
the identification of capital improvements through PSU
and the Industrial Accelerator Program.®” So the Energy
Managers help facilitate higher participation in other
incentive programs, and bring about other benefits
such as new jobs and the development of new skills,
as discussed in of this report.

Other programs

Province-wide programs for business and residential
customers account for the bulk of savings from the
Conservation First Framework, but several other types
of programs accounted for about 5% of savings in
2016 and 2017. Figure C.4 breaks down the “other”
savings by the different categories for 2016 and 2017.
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B [ ocal/Regional Programs
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LDC Innovation Fund Pilots

Conservation Fund Programs

Figure C.4. The different categories of “other” savings in 2016
and 2017.

Source: Independent Electricity System Operator, 2017 Final Verified Annual
LDC CDM Program Results Report (Toronto: IESO, September 2018) at Tab
“Province-wide Progress”; Independent Electricity System Operator, 2016 Final
Verified Annual LDC CDM Program Results Report (Toronto: IESO, September
2017) at Tab “Province-wide Progress”.

The IESO began reporting results from local and
regional LDC programs, LDC Innovation Fund pilots and
Conservation Fund pilots in 2016. Several of these
initiatives have now started producing energy savings,
indicating that the approval process under CFF has
been much more conducive to encouraging innovation
to meet local/regional needs. As of the end of 2016,
19 LDC Innovation Fund pilots and

12 local and regional programs have been launched
in the province.>® Another 21 projects have been
approved under the Conservation Fund between 2015
and 2017.%°
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Local/regional programs

For the first time in 2017, local/regional programs
delivered a non-trivial share (roughly 5%) of overall CFF
savings.®° Programs that produced a majority of those
results include the Social Benchmarking Program, the
PUMPSaver Program and the Pool Saver Program that
were responsible for over 90% of the savings from
local/regional programs.®t All three of these programs
were delivered by multiple LDCs across the province.

Some local programs and pilots, while not being

cost effective, have been able to offer conservation
programs to more vulnerable customers and offer them
benefits beyond just electricity bill savings. The textbox
“CustomerFirst’s Home Energy Assessment and
Retrofit” highlights one such pilot.

CustomerFirst’s Home Energy Assessment
and Retrofit pilot®2

CustomerFirst is a turnkey clean energy electricity
conservation service provider that implements
electricity conservation and renewable energy
solutions programs for 10 multiple LDCs in across
the province, mostly based in Northern Ontario.
The company is jointly owned by five LDCs as an
affiliate business and it represents the largest joint
Conservation and Demand Management (CDM)
Plan under the Conservation First Framework

in the province. CustomerFirst designed and
implemented a pilot under the IESO’s Innovation
Fund called the Home Energy Assessment and
Retrofit (HEAR) pilot program. The HEAR program
was delivered to electrically heated residential
customers with high-usage homes in 6 LDC service
territories - North Bay Hydro, Northern Ontario
Wires, Newmarket-Tay Power, Entegrus Powerlines,

PUC Distribution and Greater Sudbury Hydro. The
initiative helped electrically heated residential
customers reduce their energy consumption, which
represents 30% of the residential customers of
those LDCs, by providing them with free in-home
use energy assessments,by directly installing high
energy efficiency upgrades and also by assessing
the feasibility of installing smart programmable
thermostats.®® Direct install measures included
block heater timers, LED lights, power bars, low flow
showerheads and electric water heater blankets.
Customers were provided with a custom report
based on the in-home assessment that outlined
additional actions they could take to achieve further
savings. 836 households participated in the pilot,
which exceeded the initial target of 750.%

The one-year pilot, with a budget of less than $1
million, achieved net annual savings of 375 MWh
and demand savings of 59 kW.®5 Evaluation results
showed that the average participating household
was able to reduce their annual electricity usage by
448 KWh.®® The evaluation report, however, did not
provide an estimate on what this translates to in
terms of bill savings. However, 97% of respondents
were satisfied with their overall experience with the
pilot and 66% of responding participants reported
that the pilot had resulted in the customer taking
additional actions to save energy. The evaluation
report stated that the pilot “met an underserved
market need, namely northern and rural electrically-
heated residential customers with high electricity
usage which lacked program opportunities”.”

Due to the high initial start-up costs and savings
results of the pilot and the lower than expected
results, the pilot did not fare well in terms of cost-
effectiveness results were lower than anticipated,
with Total Resource Cost (TRC) at 0.28 and Program
Administrator Cost (PAC) at 0.25.%® The evaluation
report stated that offering additional measures

that offer higher savings and providing more
education about the installed measures could work
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to improve increase cost-effectiveness if the

pilot were implemented on a wider scale.®® The
program was considered to be well executed by
the collaborating LDCs and successful in terms
of targeting a section of the population who faced
higher electricity costs.

Centrally delivered programs

$400 million of the $2.2 billion budget for the six-
year Conservation First Framework was allocated for
central services and programs delivered by the IESO.
Programs delivered directly by the IESO have taken
on a larger role recently because of direction received
from the Ministry of Energy.”™

The IESO is centrally funding and delivering two
programs/pilots from their allotted budget that
launched in 2017: the Energy Performance Program
for multi-site customers and the Whole Home Pilot,
which is delivered by the province’s gas utilities.”™

The Energy Performance Program is discussed below,
while the Whole Home Pilot, which combines electric
and gas conservation measures for residential houses,
is discussed in Chapter 2.

Energy Performance Program (EPP) for
multi-site customers

The IESO was directed by the Minister of Energy

in June 2016 to develop and centrally deliver a

new pay-for-performance (P4P) program that offers
conservation incentives for customers that have
facilities across multiple service territories.”? Under a
pay-for-performance incentive mechanism, participants
are rewarded for whole building energy performance
through incentives based on verified performance set
at a predetermined $/kWh rate for savings.” This
gives the customers choice and flexibility to implement
capital and non-capital measures as long as they lead
to energy savings.™
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The Energy Performance Program (EPP) launched in
December of 2016 with a total budget of $24 million
over the course of the framework. As of June 2018,
162 facilities from nine different companies across
Ontario in 42 LDC service territories have enrolled in
the program. Participants include 45 schools, 14 office
and retail buildings, two multi-unit residential buildings
and 101 grocery stores.”™ In 2017, the IESO reported
verified net energy savings of over 7.9 GWh from 39
of the participants’, and indicates that the EPP is
generating twice the savings for each dollar spent
compared to the province-wide Retrofit Program, which
is the CFF's most successful program. Almost 50% of
the energy savings came from improved operational
practices and did not require capital expenditures

on new technology. Figure C.5 shows the estimated
savings from different measures installed under the
program in 2017.

Lighting HVAC
Schedule/Controls Recommissioning
18% 16%
Refrigeration

Retrofit

1%

Lighting Retrofit Refrigeration
35% Recommissioning
35%

Figure C.5. Estimated savings from measures installed under the
EPP.

Source: Independent Electricity System Operator, Program Year 2017

Evaluation Report: Energy Performance Program for Multi-site Customers by
EcoMetric Consulting, LLC (IESO: Toronto, November 2018) at 24.
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The IESO has indicated that this program has great
potential beyond 2020 if it is expanded to more
customers as it allows for deeper savings and
encourages innovation by promoting whole facility
energy conservation. There could be more customer
participation if funding is made available beyond 2020,
eligibility requirements are lowered to allow smaller
customers and if the modeling incentive is increased.

Table C.3 lists the performance of centrally-delivered
IESO programs for distribution-connected customers in
2017.™

Table C.3. Performance of IESO only programs in 2017.

Programs Net incremental Net incremental
2020 annual energy 2020 peak demand
savings (GWh) savings (MW)

Energy 7.92 0.00

Performance

Program

Whole Home 6.60 0.93

Pilot

Source: Independent Electricity System Operator, information provided to the
ECO (15 January 2019).

The central delivery of the Home Assistance
Program and other programs

In December 2016, the Minister of Energy issued a
direction that required LDCs to revise their CDM plans
to ensure all customers had access to the province-
wide CDM programs.”® This suggested that, in the
government’s view, certain customer segments were
not getting adequate access to conservation programs
from all LDCs and therefore corrective action was
required. LDCs had until May 1, 2017 to resubmit their
CDM plans. Any province-wide programs not offered

by LDCs were to be picked up for delivery by the IESO,
as per the direction. The Directive also asked the IESO
to create a budget from within its allotted CFF budget
to deliver these programs and stated that the results
from these IESO delivered programs would not count
towards the LDC’s targets.

In particular, the directive seemed intended to address
the lowered level of availability and participation in the
program for low-income customers (Home Assistance
Program). Participation in the Home Assistance
Program (HAP) had dropped by almost more than 50%
between 2015 and 2016. It then picked up slightly in
2017 (36% increase between 2016 and 2017).7

22 more LDCs participated in HAP in 2017 compared
to 2016, but 75% of the participation came from the
five largest LDCs and one medium-size one.®°
Participants reported a high level of satisfaction, with
92% saying they were satisfied with the program.8!
Delivery agents and community partners also echoed
this sentiment.

However, the government remained concerned that
the LDC-delivery model was not reaching all eligible
low-income customers in the province. On August 4,
2017, the Minister issued another Directive to the
IESO concerning the LDC delivery the program. The
Direction stated that “there remains an opportunity
to further improve the availability of and access to
CDM programs targeted to the low-income customer
segment through IESO delivery”® and amended the
Framework to mandate that the IESO centrally design,
fund and deliver a province-wide low income program
beginning January 1, 2018.

Though the Directive stated that the IESO may continue
to allow an LDC to deliver the low-income program

if it can demonstrate the commitment to serve the
customer segment®3, the Home Assistance Program
is now an IESO delivered CDM program. LDCs have
the option to access funds to promote the program
directly to its customers or it can engage the IESO’s
central HAP vendor to participate in the program’s
delivery.®* Currently, there are four LDCs participating
in promoting the IESO’s delivery of the program, but
no LDCs to date have been approved to engage with
the IESO’s vendor to deliver the program in their
jurisdiction.®®

This issue reflects the long-standing tension
between maximizing cost-effectiveness and making
conservation support available to lower-income
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customers (such programs generally have lower energy
savings per dollar spent). This is because programs
geared towards lower-income customers generally
have lower energy savings per dollar spent. While the
results of the first year of central delivery will not be
available until 2019, several LDCs have noted to the
ECO that the shift to central delivery may have been
short-sighted on the part of the province. According
to LDCs, the industry was delivering HAP to the best
of its abilities under target and budget constraints
and larger LDCs could have delivered in jurisdictions
where smaller LDCs could not vs. the IESO taking over
the whole program.8 This change meant LDCs had

to cancel their existing HAP vendor contracts when

the IESO’s central delivery vendor took over, creating
confusion and delivery issues.

As of the time of writing this report, the Home
Assistance Program is the only program that has

been taken over by the IESO from all LDCs, however
the IESO is now also filling some gaps in program
availability for other programs in certain LDC service
territories.®” To date, the IESO has enrolled over 8,500
homes in its centrally managed HAP and around 3000
projects have been completed.®®

The increased role IESO is playing in central delivery
of programs is the reason that the increases in budget
($220 million) and target (0.4 TWh) reassigned from
the Industrial Accelerator Program have been allocated
to IESO centrally-delivered programs, and not to LDCs.

C.2.4 Individual LDC performance

LDCs continued to perform strongly in 2016 and 2017,
with over 85% (59 of 68) already achieving 50% of
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their allotted targets by the mid-term of the framework.
7 LDCs have already achieved over a 100% of their
allotted 6-year targets.® Most LDCs that achieved

50% or more of their 6-year targets at the end of 2017
were eligible to receive a Mid-Term Incentive in 2018.%°
The IESO expects that the underperforming LDCs,
especially those in more remote areas of the province,
will catch up with their CFF goals as program activity
accumulates in the later stages of the framework and
equipment is transported to the locations seasonally.®*

Factors that led to higher than average performance for
specific LDCs include:

« Completion of large CHP projects®?

« Strong participation in the Coupon and Retrofit
programs, driven by LDC promotion to customers

« Success with the Energy Manager Initiative,
specifically for the large LDCs® (see the text box on
Energy Managers in of this report)

Table C.4 lists LDCs’ persistent energy savings until
the end of 2017 and their progress to allocated CFF
targets.
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Table C.4. Individual LDC performance under the 2015-2020 Conservation First Framework as of December 31, 2017.

Net verified Persistent Progress to Allocated Target (%)
Energy Savings to 2020 (GWh)

Alectra Utiliites* 998.2 62
Algoma Power Inc. 4.74 63
Atikokan Hydro Inc. 0.7 61
Attawapiskat Power Corporation 0.27 53
Bluewater Power Distribution Corporation 26.33 42
Brantford Power Inc. 36.44 67
Burlington Hydro Inc. 61.96 63
Canadian Niagara Power Inc. 23.99 84
Centre Wellington Hydro Ltd. 6.16 71
Chapleau Public Utilities Corporation 0.7 67
COLLUS PowerStream Corp. 11.63 69
Cooperative Hydro Embrun Inc. 1.38 77
E.L.K. Energy Inc. 6.66 41
Energy+ Inc.** 127.32 126
Entegrus Powerlines Inc. 73.7 96
EnWin Utilities Ltd. 80.97 54
Erie Thames Powerlines Corporation 20.21 73
Espanola Regional Hydro Distribution Corporation 1.94 80
Essex Powerlines Corporation 33.66 107
Festival Hydro Inc. 28.87 83
Fort Albany Power Corporation 0.24 71
Fort Frances Power Corporation 1.97 49
Greater Sudbury Hydro Inc. 31.34 90
Grimsby Power Incorporated 8.06 74
Guelph Hydro Electric Systems Inc. 102.23 103
Halton Hills Hydro Inc. 19.58 63
Hearst Power Distribution Company Limited 5.54 174
Hydro 2000 Inc. 0.71 52
Hydro Hawkesbury Inc. 4.77 60
Hydro One Networks Inc. 986.67 81
Hydro Ottawa Limited 276.09 70
InnPower Corporation 9.57 74
Kashechewan Power Corporation 0.28 54
Kenora Hydro Electric Corporation Ltd. 3.29 63
Kingston Hydro Corporation 19.28 56
Kitchener-Wilmot Hydro Inc. 88.15 83
Lakefront Utilities Inc. 7.42 61
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Lakeland Power Distribution Ltd. 11.75 74
London Hydro Inc. 124.59 63
Midland Power Utility Corporation 12.01 111
Milton Hydro Distribution Inc. 35.16 78
Newmarket-Tay Power Distribution Ltd. 23.32 64
Niagara Peninsula Energy Inc. 43.75 59
Niagara-on-the-Lake Hydro Inc. 10.5 90
North Bay Hydro Distribution Limited 26.15 129
Northern Ontario Wires Inc. 3.58 83
Oakville Hydro Electricity Distribution Inc. 70.1 76
Orangeville Hydro Limited 10.38 73
Orillia Power Distribution Corporation 7.4 45
Oshawa PUC Networks Inc. 52.31 72
Ottawa River Power Corporation 7.15 82
Peterborough Distribution Incorporated 23.51 62
PUC Distribution Inc. 24.42 92
Renfrew Hydro Inc. 2 48
Rideau St. Lawrence Distribution Inc. 2.95 59
Sioux Lookout Hydro Inc. 1.77 48
St. Thomas Energy Inc.*** 10.7 61
Thunder Bay Hydro Electricity Distribution Inc. 51.75 107
Tillsonburg Hydro Inc. 7 62
Toronto Hydro-Electric System Limited 981.95 63
Veridian Connections Inc. 81.43 53
Wasaga Distribution Inc. 5.82 92
Waterloo North Hydro Inc. 53.68 65
Welland Hydro-Electric System Corp. 10.34 11
Wellington North Power Inc. 2.21 37
West Coast Huron Energy Inc. 3.83 47
Westario Power Inc. 14.41 63
Whitby Hydro Electric Corporation 32.64 56
N ™ R A
LDC has achieved less LDC has achieved greater than LDC has achieved greater
than 50% of target 50 but less than 100% of target than 100% of target

*Note: As of September 2017, Horizon Utilities, Enersource and Powerstream merged to become Alectra Utilities Inc. The merged utility also purchased
Hydro One Brampton, which became part of the new LDC. The new LDC's target is a culmination of all the merged LDCs’ individual targets.

**Note: Energy+ Inc. is an amalgamation of Brant County Power and Cambridge and North Dumfries Hydro Inc. The new LDC'’s target is a culmination of
all the merged LDCs’ individual targets.

***Note: St Thomas Energy has now merged with Entegrus, but was still a separate LDC with its own target at the end of 2017.

Source: Independent Electricity System Operator, 2017 Final Verified Annual LDC CDM Program Results Report (Toronto: IESO, September 2018) at Tab
“LDC Rankings”
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C.3 Industrial Accelerator Program

(1AP) for large customers

In addition to the oversight and collaboration with
the LDCs in delivering the 2015-2020 Conservation
First Framework, the IESO is mandated to deliver 1.3
TWh (this was originally 1.7 TWh) of energy efficiency
savings from its larger customers (primarily industrial
customers) who are directly connected to the high-
voltage transmission network. The program that
delivers these savings is the Industrial Accelerator
Program (IAP).

The IAP is designed to help transmission-connected
customers with financial incentives to implement major
energy conservation projects in their facilities. There
are currently four initiatives under this program (similar
to the initiatives of the same names offered to smaller
distribution-connected customers), which encourage
investment in innovative capital projects and retrofits
that help reduce electricity consumption and therefore
save money for the customers:

Retrofit

« Process and Systems, including small capital
projects

High Performance New Construction

Energy Managers
Table C.5. Performance of Industrial Accelerator Program,
2016 and 2017.

Net incremental Net incremental

2020 annual energy 2020 peak demand

savings (GWh) savings (MW)

2016 113.02 82.49

2017 101.00 11.5

Source: Independent Electricity System Operator, information provided to the
ECO (8 August 2018); Independent Electricity System Operator, 2017 Report
on Energy Efficiency Activities (Toronto: IESO, December 2018) at 6.

Verified results from the |AP have been lower than
expected. By the end of 2017, the halfway point of
the 2015-2020 framework, the IAP had only achieved
21.5% (280 GWh) of the amended 1.3 TWh target

in three years. The IESO is currently consulting on
several amendments to the IAP to bring the program
in line with the LDC-delivered Process and Systems
Upgrade (PSU) program. The PSU program changes are
expected to increase customer participation, shorten
project cycles and increase cost-effectiveness, so the
same benefits could potentially help the IAP.%*

As discussed earlier in the chapter, the lower
performance of the IAP has meant that the target for
IAP has been reduced by 0.4 TWh, and reallocated to
programs for distribution-connected customers. The IAP
six-year budget has been correspondingly reduced from
$500 million to $280 million.®®

C.4 IESO’s demand response

programs

Demand response is a specific category of
conservation initiatives designed to reduce electricity
use when the electricity system is under stress,
often on days of system-wide peak demand (e.g.,

hot summer weekday afternoons or cold weekday
evenings). Meeting peak demand is exceptionally
expensive and drives a disproportionate share of
system costs.

Demand response is usually achieved by customers
reducing or curtailing some share of their electricity
use in response to signals from the system

operator. Demand response is focused on delivering
instantaneous reductions in peak demand (measured
in MW), and usually delivers only negligible overall
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electricity savings (because it is only activated for
short periods, and some of the electricity use that is
curtailed at these times may be shifted to other times).
In contrast, the conservation programs described
earlier in the chapter deliver both electricity savings
and peak demand savings, but their primary metric is
overall electricity savings.

Under the CFF, the responsibility for reducing peak
demand through demand response initiatives is with
the IESO. The IESO previously had a target of using
demand response to meet 10% of provincial peak
demand by 2025. However, in its latest Long-Term
Energy Plan, the province stated that demand response
capacity realized each year will depend on system
needs and the competitiveness of demand response
with other resources. In other words, the economic
cost of demand response will be compared with
electricity supply-side options, and there is no longer a
specific target for how much demand response will be
procured by action.%®

In 2016 and 2017, the IESO ran two initiatives

to reduce peak demand: the annual demand
response (DR) auction and the Capacity Based
Demand Response (CBDR) program. The CBDR was
discontinued in late 2018.The IESO also has demand
response capacity available through peaksaver PLUS
programs.®’

C.4.1 Annual Demand Response (DR) Auction

The IESO’s Demand Response (DR) Auction, held
annually in December, provides a competitive

process by which potential DR providers offer to
commit to reducing their consumption during hours of
provincial peak demand and being compensated for
that reduction, while being held to mostly the same
performance obligations by the IESO as generators and
other electricity market participants.®®

The Demand Response Auction has been successful in
procuring demand response at lower prices. The most
recent auction (held in December 2018 for the 2019
period) procured more DR than the target capacity, due
to low prices (a 30% price decrease from the previous
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year’s auction and a 43% price decrease from the first
auction held in 2015).%°

Devices from the now-discontinued peaksaver PLUS
program (a program that installed a programmable
thermostat in Ontario homes and small businesses)
that are still operational can be aggregated (e.g.,

by electric utilities) to participate in the DR auction.
Several successful participants in the DR auction are
residential DR, which may be based on aggregated
peaksaver PLUS devices.'® However, the amount of
residential DR procured through the auction (13 MW
in 2018) is much lower than the capacity of the former
peaksaver PLUS program (164 MW).

C.4.2 Capacity Based Demand Response
(CBDR)

The Capacity Based Demand Response (CBDR)
Program was a transitionary program for participants
with contracts under a previous demand response
program (Demand Response 3) that activated these
contracted customers using market signals. This
program was active in 2016 and 2017 and ended in
October 2018. Expired CBDR contract capacity was
rolled into the IESO DR auction target capacity for
subsequent DR auctions.%*

C.4.3 Integrating demand response into
Market Renewal'?

With capacity need emerging from 2020 onwards

and the first incremental capacity auction currently
being targeted for as early as end of 2022, the IESO
plans to evolve the 2019 DR auction by allowing more
resources to compete to meet the emerging capacity
needs.%3 Evolution of the DR auction will be staged,
allowing both the IESO and market participants to
continue to learn and improve our processes as
capacity needs increase.*® This staging will culminate
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in the implementation of the incremental capacity
auction design that IESO has been developing with
stakeholders and is expected to be up and running by
as early as the end of 2022.

Eventually it is envisioned that demand response
providers, along with generators and importers, will
compete in a capacity auction market (Incremental
Capacity Auction) to meet Ontario’s resource adequacy
needs, under the IESO’s Market Renewal initiative.

The IESO plans to engage with stakeholders on the
proposed changes for the next DR auction through
various working groups. The IESO is currently engaging
stakeholders on how to integrate demand response
into Market Renewal'®®, and, specifically through the
Demand Response Working Group, to evolve and
improve the existing demand response in the IESO-
administered markets.%®

Table C.6. Demand Response capacity provided in 2016 and 2017.

C.4.4 Demand response results

Table C.6 lists the peak demand capacity provided by
DR programs in 2016 and 2017. Unlike the savings
from conservation programs presented earlier, these
savings from demand response initiatives do not
represent actual reductions in peak demand, they
represent the amount of demand response procured
(except for the now discontinued peaksaver PLUS
program).1°? This is the potential for peak demand
reduction — how much peak demand could be reduced
if all of the demand response resources under contract
are activated.

Actual activations of demand response resources
depends on the system need (see next section). In
addition, DR participants may not be able to reduce
electricity use by the full contracted amount if called
upon (although the contracts for DR participants
are structured such that participants may incur
non-performance charges for not meeting their
performance obligations ) — the results from 2017
activations suggest that roughly 75-85% of contracted/
procured demand response will be delivered when
activated.

Program 2016 contracted peak demand 2017 contracted peak demand
reduction (MW) reduction (MW)

IESO Capacity Based Demand Response 159.0 159.0

IESO Demand Response Auction 391.5 455.2

IESO Demand Response Pilot 69.0 25.9

peaksaver Plus!®® 163.8 164.0

Source: Independent Electricity System Operator, information provided to the ECO (8 August 2018 and 15 January 2019).
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C.4.5 DR activations in 2016 and 2017
Total spending on electricity

The value of demand response as a resource was : .

demonstrated in September 2017, when Ontario conservation was apprOXImately

experienced an extended fall heatwave'®® and 2% of the annual costs of running

electricity demand spiked (both September 25 and .y — a0
September 26 were in the five days of the year with onta"o S $21 bI"IOI’I eIeCtrICIty

the highest system-wide peak demand).!*° The CBDR system.
program was activated twice during this heatwave
where on each occasion the IESO activated over 150
MW of DR and over 110 MW was delivered (roughly
75%).11* The province’s peaksaver PLUS program,
which was discontinued at the end of 2017, was

also activated on these two days. On both occasions,
peaksaver PLUS curtailed approximately 175 MW of
peak demand, slightly higher than predicted.!'? This
event was the only need-based activation of DR in
2017. There was also one DR activation in 2016 that
lasted for 4 hours and had a 75% compliance rate from
participants.*3

includes spending on the CFF, the IAP, and DR was
roughly $391 million in 2016 and $541 million in
2017 8, This represents approximately 2% of the
annual costs of running Ontario’s $21 billion electricity
system. Most of this spending is for CFF and IAP and
is recovered through the Global Adjustment charge,
accounting for roughly 3.78% of the Global Adjustment
in 2016 and 3.25% in 2017.*" Demand response
spending, on the other hand, is funded through the
IESO’s Wholesale Market Service Charge.*®

Figure C.6 shows the amount and percentage of

tion costs attributed to CFF programs, the
The value of demand respon eonserva
€ valuc o de a d espo S€ as Industrial Accelerator program, and demand response

a resource was demonstrated in initiatives, respectively, in 2016 and 2017.

September 2017, when Ontario
experienced an extended fall
heatwave.

Demand response resources procured through the DR
auction were not activated in 2016 or 2017, which
indicates that electricity market prices never went

high enough for the IESO to call on DR. In 2017, the
IESO did initiate 7 test activations to confirm the
availability of these resources, and approximately 85%
of activated capacity was delivered.***

C.5 ElectrICIty conservatlon B CFF Programs M Industrial Accelerator Demand Response
spending
Figure C.6. Percentage of conservation costs for 2016 and 2017

The 2013 Long-Term Energy Plan had outlined a total (collective).™®
bUdget of $2-2 billion for the CFF (LDC Spending and Source: Independent Electricity System Operator, information provided to the
IESO Spending) $O 4 Dbillion for demand response ECO (15 January 2019); Independent Electricity System Operator, 2017 Final
o ’ i . Verified Annual LDC CDM Program Results Report (Toronto: IESO, September
initiatives, and $0.5 billion for the 1AP.115 Total 2018) at Tab “Province Wide Progress”; Independent Electricity System

di lectricit ti initiati hich Operator, 2016 Final Verified Annual LDC CDM Program Results Report
spending on electricity conservation initiatives whic (Toronto: IESO, September 2017) at Tab “LDC Rankings”.
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As Figure C.6 shows, spending on CFF programs
dominates the overall conservation budget. In 2016
and 2017 together, $797 million was spent on the
CFF programs, which includes the programs delivered
under the 2015-2020 framework and programs being
completed from the 2011-2014 Conservation and
Demand Management Program.2° The CFF spending
includes incentives to participants of conservation
programs, LDC program administrative costs, and
the IESO’s Central Services (which include LDC
performance incentives, program evaluations, market
research and LDC Innovation Pilot funding). See Figure
C.7 for a breakdown of CFF spending per expense
category.

B CFF LDC Spending
IESO Central Services

Legacy Program Spending

Figure C.7. Spending on CFF Programs by expense category

Note: The Mid-Term Incentive is part of the IESO Central Services budget.

Source: Independent Electricity System Operator, information provided to
the ECO (19 February 2019).

One of the major expenditures that took place at the
end of 2017, halfway through the CFF, is the payment
of the Mid-Term Incentive (MTI) to eligible LDCs, as
discussed in the individual LDC performance section.
According to the IESO-LDC Energy Conservation
Agreement, LDCs that achieved 50% or more of its
individual or joint CDM target is eligible to receive this

incentive, which is a portion of its Achieving Target
Incentive.*?* This incentive is paid from the Central
Services portion of the total CFF budget.*?> 61 LDCs
were eligible for the MTI in 2018, for a total amount of
$68 million.1

At the end of 2017, the province’s LDCs had spent
33% of their $1.8 billion CFF budget in the first half

of the framework, but had achieved 69% of their
aggregate target.'?* This is due in part to stronger
program results and cost-effectiveness than expected.
However, it is also due to the fact that conservation
projects completed in 2015 or later that were initiated
through 2011-2014 legacy programs are counted
towards the 2015-2020 target, but were funded from
the previous conservation framework, not the CFF
budget.

Since most of the energy savings in 2015 came from
the 2011-2014 legacy programs, most of the spending
also came from the previous CDM framework. The
Province’s LDCs started 2016 having spent only 1.3%
of their $1.8 billion CFF budget. Some conservation
spending from the pre-CFF framework continued in
2016, although at a lower amount ($90.15 million).*?®
The IESO notes that it continues to have payment
obligations from the legacy framework (primarily
incentive payments to customers as projects are
completed) that do not have a final deadline.*?® The
end result of this legacy spending is that, as the
Ontario Energy Board (OEB) has noted, this has put
LDCs in an advantageous position since they now
have a larger than projected budget for the rest of the
framework.

In total, only $570 million of the $797 million spent in
2016 and 2017 on CFF conservation programs comes
from the 2015-2020 LDC CFF budget of $1.8 billion.
Figures C.8, C.9 and C.10 break down this spending in
more detail.

Figure C.8 shows the breakdown of the $570 million
spending from the LDC budget by type of expense in
2016 and 2017 (collectively).
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[ LDC Administrative Expenses

B Participant Incentives

IESO value added services

Figure C.8. 2016-17 Conservation First electricity conservation
program spending by type of expense.*?”

Source: Independent Electricity System Operator, 2016 Annual Verified Local
Distribution Company Conservation and Demand Management Program
Results Report (Toronto: IESO, March 2018) at 11-13, Independent Electricity
System Operator, 2017 Final Verified Annual LDC CDM Program Results Report
(Toronto: IESO, September 2018) at Tab “Province Wide Progress”.
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Figure C.9 presents spending in the different sector
portfolios in 2016 and 2017 together. Spending is in
line with savings, with the business programs using
up more than 50% of the budget given its contribution
to savings.

B Residential programs Others

= Business programs

Figure C.9. CFF Spending by program portfolio 2016-2017.

Source: Independent Electricity System Operator, 2017 Final Verified Annual
LDC CDM Program Results Report (Toronto: IESO, September 2018) at Tab
“Province Wide Progress”.

Figure C.10 presents the individual programs that had
the highest spending associated with them in 2016
and 2017 together. The spending numbers generally
align with the electricity savings numbers in Figure C.3,
which is expected.

[l Residential programs

Figure C.10. Province-wide
programs with the highest
spending in 2016-17.

Note: The Instant Discount Program
replaced the Coupon Program mid-
2017.

Source: Independent Electricity System
Operator, 2016 Annual Verified Local

Distribution Company Conservation and
Demand Management Program Results

- ! — — Report (Toronto: IESO, March 2018

N o at16, Independent Electricity System
O ° & <0 Operator, 2017 Final Verified Annual

S R LDC CDM Program Results Report
00° \36\ Qé} (Toronto: IESO, September 2018) at Tab
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Province-wide, the CFF budget is expected to be
sufficient to achieve the 2020 target, and to be
sufficient to meet customer demand for existing
conservation programs through 2020 (in other words,
programs would not need to be shut down early due
to lack of budget). However, because budgets are
assigned individually to each LDC, some LDCs who
have been very successful (and thus have paid out
larger incentives to participating customers) may run
out of funds before the end of 2020. This issue was
raised in the Mid-Term Review (see Chapter 2 of this
report) and the IESO and LDCs are looking at how to
reallocate budgets to address this concern.

C.6 Program cost-effectiveness

Except for the Home Assistance Program, all province-
wide conservation programs are required to be
cost-effective to be eligible for delivery in the province.
Programs have to pass two separate cost-effectiveness
tests, the Total Resource Cost (TRC) and the Program
Administrator Cost (PAC), which compare lifetime costs
of the programs from two different angles.*?® For both
those tests, a ratio of greater than 1 indicates that the
benefits from delivering that program are higher than
the associated costs and therefore the program is
beneficial for the province (TRC test), and for electricity
ratepayers (PAC test).

Under the CFF, the entire program portfolio of each
LDC has to be cost-effective, so one or more programs
can be cost-ineffective if other cost-effective programs
add up to bring the portfolio to a cost-effective

ratio greater than 1.1?° In the CFF, the TRC also
includes a 15% adder to include non-energy benefits
such greenhouse gas reductions. As discussed

in Chapter 2, the IESO is working on updating the
cost-effectiveness calculations and the TRC adder
to more accurately measure and value greenhouse
gas emissions reductions, non-energy benefits, and
avoided electricity supply costs. These updates were
not applied to the evaluation of 2017 results.

Table C.7 lists cost-effectiveness of the various
program portfolios under CFF from 2015 to 2017.

Also shown is the levelized cost of delivery — how much
electricity ratepayers pay for each unit of electricity
saved.
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Table C.7. Cost-effectiveness of province-wide conservation programs for 2015, 2016 and 2017.

Program Total Resource Cost Test Program Administrator Cost Levelized Cost of Delivery
(benefit:cost Ratio) Test (benefit:cost Ratio) (c/kWh)

2015 2016 2017 2015 2016 2017 2015 2016 2017

Residential
Coupons 11.21 18.56 23.23 2.39 4.67 5.30 2.35 1.23 1.13
Heating and Cooling 1.8 1.36 1.27 2.17 2.05 2.5 6.31 5.05 4.3
New Construction 1.26 0.27 0.34 1.88 0.61 0.78 421 14.08 13.63
I(T:Eir;thzésngoﬂ) n/a n/a 14.95 n/a n/a 10.46 n/a n/a 0.59
Residental portfolio 3.59 4.94 7.27 2.2 3.4 5.37 3.63 1.92 1.22
Home Assistance 1.01 0.94 0.77 0.88 0.81 0.67 8.87 7.75 9.54

Business and Industrial

Audit Funding 1.07 2.04 2.44 1.5 0.59 3.22 3.72 10.97 1.62
Retrofit 1.04 1.15 1.26 2.68 3.07 4.14 2.4 2.14 1.86
Small Business Lighting 0.77 1.06 2.07 0.7 1.11 2.35 10.65 6.93 3.65

High Performance New 227 3.44 3.07 251 613 | 594 | 367 1.73 1.44

Construction

Eﬂi;:igiui:;g 0.21 1.37 0.63 0.18 1.19 0.46 36.04 4.15 12.52
Business Refrigeration n/a n/a 1.69 n/a n/a 1.47 n/a n/a 4.96
Business portfolio 1.05 1.23 1.45 2.28 3.02 3.99 3.5 2.24 1.94
E?grzzsea”d Systerms 085 | 088 | 054 12 195 | 161 | 525 | 004 | 513
Energy Managers 0.72 2.57 0.89 1.52 7.21 2.66 4.7 0.01 2.4

Monitoring and Targeting 0.08 n/a n/a 0.08 n/a n/a 48.25 n/a n/a

Industrial portfolio 0.82 1.2 0.6 1.23 2.6 1.75 5.2 3 4.48
Total 1.29 1.96 2.54 1.99 2.93 4.07 3.5 2.27 1.75

Source: Independent Electricity System Operator, 2016 Annual Verified Local Distribution Company Conservation and Demand Management Program Results Report
(Toronto: IESO, March 2018 at 14; , Independent Electricity System Operator, information provided to the ECO (15 January 2019); “2017 Evaluation Reports”,
online: Independent Electricity System Operator <www.ieso.ca/en/Sector-Participants/Conservation-Delivery-and-Tools /Evaluation-Measurement-and-Verification>
[Accessed 8 February 2019}.
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The table shows that overall, the CFF remains cost-
effective in terms of the PAC and the TRC. Since

the first year of the program, cost-effectiveness

has improved on all counts. Electricity conservation
programs delivered more than two dollars of benefits
for every dollar spent in 2017, as the TRC improved
from 1.29 to 2.54 between 2015 and 2017; while the
PAC, which dropped slightly in 2015 compared to the
2011-2014 CDM Framework*3°, has improved from
1.99 to 4.07.

While the improvement in the overall cost-effectiveness

can be attributed to the ramp up of programs under
CFF in 2016, the ECO notes that one of the main
factors affecting the cost-effectiveness numbers is the
high TRC and PAC of the Coupon Program. The TRC

from the Coupon Program has been in the double-digits

and the PAC has almost doubled within one year.
The TRC and PAC values are affected by the higher
electricity savings of these programs in 2016 and

2017, discussed earlier. The cost-effectiveness is also

very high, due to the lower per-unit incentives paid to
customers (for PAC calculations), and the long lifetime
of LEDs. Without the high cost-effectiveness numbers
of the Coupon Program, the Residential portfolio
would have a TRC of 1.28 and a PAC of 1.97 in 2016,
still positive, but significantly lower than the portfolio
results with the Coupon Program included.**!

Most of the business programs saw an improvement
in cost-effectiveness in 2016, with some of the
significant changes highlighted below:

« Retrofit, which is the most successful CFF program
to date, remains cost effective in all measures.
Despite its success, the program has seen falling
participation since 2015, especially in smaller
projects.*®? This has been flagged by LDCs as the
low-hanging fruits run out. While participation has
fallen overall since 2015, energy savings have
increased because of larger projects (over 150
MWh).133

« The Small Business Lighting Program has seen
considerable improvements in cost-effectiveness
since 2015. The program also saw a 212% increase
in participation in 2017.13%4

» The Business Refrigeration Program’s cost-
effectiveness numbers were driven by ECM motors,
which suggests that the program should continue
focusing on that measure.**

» The Audit Funding program saw improved cost-
effectiveness numbers because of a large increase
in per audit energy savings and increased program
participation.3¢

« The New Construction Program on the residential
portfolio was not cost-effective under TRC or PAC
in 2016 mainly because of reduced participation
under CFF as LDCs have allocated smaller budgets
to this program. In addition, based on current
market baseline, the current program measures also
delivered lower per-unit savings.*®” Levelized unit
electricity cost (LUEC) numbers increased because
program costs only decreased 13% from 2015 but
net verified savings decreased 74% during the same
time.138

The Existing Building Commissioning Program

saw significant improvements in TRC, PAC and

LUEC in 2016 due to lower reported program
administration costs. Given the long project cycles
for the Existing Building Commissioning Program,
several projects were initiated under the 2011-2014
legacy framework that would not have completed

by December 31, 2015. As a result, these projects
continued into the CFF through the Extension
Agreement mechanism.3°

« The Process and Systems Upgrade program
continued to be cost-ineffective at the TRC level,
specifically for the fact that it has the highest free
ridership at an average of 22%.4° This is primarily
because large customers have indicated that
they would have undertaken large BMG projects
regardless of program incentives being available.4*
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» The M&T Program did not have any projects
completed in 2016 because of its longer completion
and evaluation time.4?

The levelized cost of delivery improved significantly
from 3.5 ¢/kWh in 2015 to 1.75 ¢/kWh in 2017 (this
value is from the PAC perspective; the levelized cost
from the TRC perspective would be somewhat higher).
This cost of saving a unit of electricity can

be compared to the cost of supplying a unit of
electricity from generation, which is much higher
(11.5 ¢/kWh143), This highlights that the value of
conservation to the province compared to generation
has improved even more. Conservation still remains

ELECTRICITY CONSERVATION PROGRAM RESULTS

the most cost-effective form of meeting Ontario’s
electricity needs, especially at times of high demand.
This is discussed in more detail in Chapter 2 of this
report.

Table C.8 lists the 2017 cost-effectiveness of
programs that are not LDC-delivered, such as the
Industrial Accelerator Program and the IESO’s centrally
delivered programs.

Table C.8. 2017 Cost-Effectiveness of non-LDC programs.

Program Total Resource Program Levelized Cost of
Cost Administrator Cost Delivery (¢/kWh)

Industrial Accelerator Program 3.72 3.22 2.16

Energy Performance Program 1.67 3.96 1.08

Whole Home Program 0.55 0.66 11.21

Note: Whole Home Program cost-effectiveness was calculated over a 13-month period, from June 2017 through to end of June 2018.

Source: Independent Electricity System Operator, 2017 Report on Energy Efficiency Activities (Toronto: IESO, December 2018) at 8;

Independent Electricity System Operator, information provided to the ECO (15 January 2019).

Combining the results of all conservation programs
except demand response, 2017 programs had a TRC
ratio of 2.54, a PAC ratio of 3.88, and a levelized unit
cost of 1.83 cents per kilowatt-hour.4*

Demand response initiatives are not subject to formal
cost-effectiveness screening, however, the cost

that IESO has been paying for DR has been steadily
dropping, with the shift to a market auction. The IESO
launched its first DR auction in December 2015, where

Environmental Commissioner of Ontario

DR was procured for the summer commitment period
(May-October 2016) and the winter commitment period
(November 2016-April 2017). A subsequent auction
was held in December of 2016. The clearing price for
the 2015 auction was 11% less than the historical
contract cost from the DR 3 program, and subsequent
auctions have seen falling prices. The average price in
the most recent (2018) auction was 43% lower than
the first auction in 2015.%°
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Natural gas
conservation program results

Abstract

This chapter reviews the most recent verified results (from 2016) of one of Ontario’s most important
natural gas conservation policy tools: utility-run and natural gas ratepayer-funded conservation programs
(also known as demand-side management).

2016 was a significant year for natural gas conservation in Ontario because it was the first full year of

a new demand-side management framework, which provided utilities with significantly higher budgets.
Natural gas spending in 2016 was about 50% higher than in 2015. Most of this increase in spending was
targeted at customers historically underserved by conservation programs: residential customers, small
businesses and low-income residents. This led to new programs, greater participation and more energy
savings from these sectors.

However, taken as a whole, net natural gas savings (for programs evaluated using this metric) in 2016
were reported to be 30% lower than in 2015. There are two main reasons for this:

e A change in evaluation inputs (based on a new program evaluation) took effect in 2016. This resulted
in the net energy savings attributed to the utilities’ most cost-effective and fruitful conservation
programs (those for large industrial and commercial customers) being reduced by more than half. If
the same evaluation inputs were used for both years, overall natural gas savings would have been 7%
higher in 2016 than in 2015.

¢ The increase in conservation spending was primarily directed at smaller, harder-to-reach customer
segments. These conservation programs typically require more spending per unit of energy saved,
compared with programs for larger customers. It also takes time for new programs to get established
and become effective.

Natural gas programs remain highly cost-effective, saving Ontarians almost three dollars for every dollar
spent in 2016. Since 2007, natural gas conservation programs have reduced gas use by utility customers
to approximately 7% lower than it would otherwise be, and annual greenhouse gas emissions are 3
megatonnes lower (2% of Ontario’s overall emissions).

The verification process for energy conservation results is getting more stringent. The energy efficiency
baseline is getting higher. And, conservation programs are becoming more accessible to more customers.
As a result of these trends, incremental spending on natural gas conservation continues to deliver social,
economic and climate benefits.
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D.1 Introduction

Ontario’s two large natural gas utilities, Enbridge Gas
Distribution and Union Gas, have offered conservation
programs to their customers since the 1990s.*
Conservation programs (also known as demand-side
management, or DSM) are offered to all segments

of the customer base - residential, commercial,
industrial and low-income customers. The budget for
these conservation programs comes from natural
gas customers, and the gas utilities are eligible for
performance incentives depending on their results
against energy conservation targets.

A six-year policy framework established by the Ontario
Energy Board (OEB) covers the period between 2015
and 2020, providing guidance on program mix,
budgets, and targets, among other details.? This
matches the timeframe of the framework for electricity
conservation programs, discussed in Appendix C.

The new framework greatly increased the combined
conservation budgets of the gas utilities, from

roughly $65 million per year (combined) in 2015 to
$130 million per year by 2018, still far less than the
approximately $400 million per year spent on electricity
conservation.

As was the case for electricity conservation programs,
2015 ended up being a transition year between natural
gas conservation frameworks. 2015 was supposed

to be the first year of the 2015-2020 Natural Gas

DSM Framework. But because the new framework

was not finalized until December 2014, the utilities
were ordered to continue to run programs and

budgets in 2015 according to the previous 2012-2014
Framework.?

2016 was therefore the first year for utilities to
implement the new framework, including establishing
new or expanded programs and accessing the
increased conservation budgets.

A program evaluation in 2015 led to significant
changes to the free-ridership rates for some utility
conservation programs (this is discussed in more
detail in section D.3.3). It has been a source of
dispute as to how these evaluation findings should be
used to adjust reported results and natural gas targets
— this issue has been settled by the OEB for 2015, but
not yet for 2016.

Unless otherwise stated, in this appendix the ECO
reports the following numerical results:

 net energy savings for 2015 results based on old
free-ridership values*

» net energy savings for 2016 results based on
updated free-ridership values, and

» 2016 targets as specified in the OEB’s decision on
the 2015-2020 DSM Framework and used in the
2016 DSM Evaluation Report (i.e., not adjusted
downwards).?

This appendix reviews:

 overall energy savings and emissions reductions
from utility programs

« details on program spending and cost-effectiveness,
including how the additional 2016 budget was spent,
and why it did not translate to proportionally more
savings

« utility performance against their conservation
targets, and

» key developments for specific programs.
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D.2 Natural gas savings from
conservation programs

D.2.1 Savings from 2016 programs

The total amount of avoided natural gas use is

the primary metric for measuring the success of

most utility-run natural gas conservation programs

in Ontario. (A small percentage of conservation
programs are dedicated to achieving other important
ends, for example bringing about a future market

shift or addressing equity issues. These are primarily
assessed on other metrics, like number of participants
or units built.)®

The total amount of avoided natural

gas use is the primary metric for
success.

Gas savings can be reported as cumulative savings
(natural gas savings over the lifetime of a conservation
measure), or annual savings (reduced use in the

first year of a conservation measure).” For example,
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a furnace replacement might deliver annual savings

of 500 cubic metres (m?3) of natural gas per year for

15 years, giving cumulative savings of 7,500 m3.

Utility performance targets are generally based on
cumulative savings. The choice of cumulative (lifetime)
savings rewards utilities for pursuing longer-lasting
conservation measures; for example, building envelope
improvements are assumed to deliver 20 to 25 years
of savings® as compared to low-flow shower heads
which are assumed to have a 10-year life.°

The net cumulative natural gas savings achieved in
each year of conservation program activity from 2012
to 2016 by Enbridge and Union Gas are shown in
Figure D.1.

In terms of net cumulative natural gas savings, 2016
saw a 30% drop in reported savings, despite a budget
increase, due primarily to an update in evaluation
inputs (if the same evaluation inputs were used for
both years, overall natural gas savings in 2016 would
have been 7% higher than in 2015).1° The change in
evaluation inputs, and the reasons why the budget
increase did not lead to more savings, are explored in
section D.3.

mmm Combined

Union Gas

= Enbridge

2,577

2016

2015

Figure D.1. Net cumulative natural gas savings due to programs implemented in each year for Union Gas, Enbridge, and both

combined (2012-2016).

Note: 2015 results do not apply updated net-to-gross adjustments for custom programs, as per OEB decisions EB-2017-0324 and EB-2017-0323.

Source: Enbridge and Union Gas’ DSM final annual reports, from 2012-2016.
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D.2.2 Savings impact from multiple years of
program activity

The annual net savings from 2016 gas conservation
programs represented roughly 0.5% of Enbridge’s gas
sales, and 0.4% of Union’s gas sales.!* This seems
quite small, but because conservation projects deliver
savings for many years, the impact of conservation
program activity adds up over time.

In 2016, natural gas use was roughly 6% lower for
Enbridge customers and 8% lower for Union Gas
customers than it would have been without conservation
programs, based on the combined impact of the last
decade of conservation programs (see Table D.1).12

Table D.1. Net annual gas savings from conservation as a percentage of overall utility gas sales.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Enbridge 0.7 0.7 0.6 0.6 0.7 0.6 0.4 0.4 0.4 0.5 6%
Union 0.4 0.5 0.75 0.95 1.0 1.0 1.3 0.9 0.9 0.4 8%

Note: Percentage of gas sales excludes sales to the small number of utility customers in rate classes not eligible for conservation programs.

Source: Enbridge, 2016 DSM Annual Report (17 November 2018) at table 3.10; Union Gas, 2016 DSM Final Annual Report (30 November 2018) at table 3.10.

Figure D.2 presents an estimate of annual gas 2,000
savings in 2016, based on the combined savings 1288
from the last decade of program activity. Natural gas E 1,400
conservation programs have reduced annual natural 1,200
gas consumption by close to 1,700 million m3. This is

1,000
800
enough natural gas to fuel over 700,000 homes.*?

600
400
200
There is not an exact one-to-one relationship between 0

savings from conservation programs and the overall 20072008 2009 2010 20‘1{95012 2018 2014 2015 2016
amount of natural gas used by utility customers,

because other factors, such as weather and changes
in the number of customers, also affect the amount
of gas used. Overall, gas consumption by utility
customers has dropped by almost 10% for Enbridge
since 2007, and almost 2% for Union Gas.**

Net persistent annual natural gas
saving (millions

®Union Gas ™ Enbridge

Figure D.2. Persistent net energy savings from natural gas
conservation programs 2007-2016.
Source: Enbridge Gas Distribution Inc., 2016 Demand Side Management

Annual Report; Union Gas, 2016 Demand Side Management Final Annual
Report.
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Greenhouse gas emissions reductions

Avoided natural gas use reduces air and climate
pollution. Natural gas combustion emits carbon
dioxide, methane and nitrous oxide into the
atmosphere.

Based on the most current emissions factors
used to calculate Canada’s greenhouse gas (GHG)
emissions to the United Nations (which itself
severely underreports the impact of methane, see
ECO’s discussion of this issue in the 2018 Annual
Energy Conservation Report, Making Connections
at Q11), the annual GHG reductions due to the
last decade of conservation program activity

are roughly 3.2 megatonnes (Mt) carbon dioxide

NATURAL GAS CONSERVATION PROGRAM RESULTS

equivalent (CO_e).*® This is roughly 2% of Ontario’s
overall greenhouse gas emissions. Coincidentally,
3.2 Mt is also the amount of incremental emissions
reductions that Ontario’s draft Environment Plan
intends to deliver due to an expansion of natural
gas utility conservation programs.*® How to deliver
this incremental 3.2 Mt of emissions reductions is
explored in more detail in Chapter 2 of this report.

The impact of annual GHG reductions due to
conservation programs delivered between 2012 and
2016 is shown in more detail in Table D.2.

Table D.2. Greenhouse gas emissions reductions (kt CO,e) from gas utility conservation programs (2012-2016).

2012 2013 2014 2015 2016
Enbridge 114 91 83 93 96
Union 261 342 250 238 106
Total 375 433 333 331 202
Overall Ontario emissions 169,100 168,400 165,400 162,900 160,600
GHG reductions from 0.2% 0.3% 0.2% 0.2% 0.1%
conservation as a % of
overall Ontario emissions

Note: Does not include reductions in upstream emissions. The emissions factors used are those from the Intergovernmental Panel on Climate
Change’s Fourth Assessment Report, which means 25 for methane and 298 for nitrous oxide, with the inclusion of climate-carbon feedbacks.
Canada has yet to adopt the emissions factors from the Fifth Assessment report, which are much higher for methane (34).%7

Source: ECO calculation.®
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D.3 Why more spending did not
equal more savings
D.3.1 Program spending

In response to guidance in the new framework, utility
spending on natural gas conservation increased from
$68 million in 2015 to $104 million in 2016 (see
Table D.3).%°

Table D.3. Annual natural gas conservation budgets for Enbridge and Union Gas, actual spending (2014-2016) and approved budget (2017-2020).

Annual conservation budgets (millions of dollars)

2014 2015 2016 2017 2018 2019 2020
(actual) (actual) (actual) (approved) (approved) (approved) (approved)
Enbridge 33 36 56 63 68 66 68
Union 34 32 48 59 63 63 64
Total $67 $68 $104

Note: Totals may be slightly off due to rounding. Budgets do not include the maximum annual shareholder incentive of $10.45 million/utility/year.

Source: Actuals from: Enbridge, 2016 DSM Annual Report (17 November 2018) at table 3.2; Union Gas, 2016 DSM Final Annual Report (30
November 2018) at table 3.2. Approved budget from: OEB, Decision and Order EB-2015-0029/EB-2015-0049 (20 January 2016) at 56.

This spending did not translate into proportionally D.3.2 Increased conservation spending
higher natural gas savings, primarily because: targeted at harder-to-reach customers

The key drivers of increased conservation spending in

» budget increases were primarily directed at expanded )
2016 are shown in Table D.4.

programs for harder-to-reach customers, with higher
costs per unit of energy savings, and

» reported net savings from commercial and industrial
programs were reduced significantly in 2016 due to
an update in savings estimates, based on evaluation
results, and specifically an update for free-ridership
rates (see section D.3.3).
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Table D.4. Key drivers for increased natural gas conservation spending (2015 versus 2016).

Residential programs $9.4 million $23.7 million $5.5 million $11.2 million
Low-income programs $7.1 million $8.7 million $7.7 million $10.4 million
Market transformation $4.7 million $6.4 million Not a major cause of spending increase
programs

New direct install $0 $2.4 million Not applicable

program for small

commercial customers

Commercial/industrial
programs (excluding
large-volume)

Not a major cause of spending increase

$11.4 million $16.4 million

Source: Enbridge, 2015 DSM Annual Report (18 December 2017) at table ES-O; Union Gas, 2015 DSM Final Annual Report (15 December 2017) at table 4.1;
Enbridge, 2016 DSM Annual Report (17 November 2018) at table ES-0; Union Gas, 2016 DSM Final Annual Report (30 November 2018) at table 4.1.

Most of the categories of increased spending in

Table D.4 are focused on harder-to-reach customers:
residential customers, low-income customers and
small businesses (these developments are discussed
on a sector-by-sector basis in section D.5). This was
the result of guidance in the new framework which is
aimed at making natural gas conservation programs
more accessible to more customers, even if they may
be more expensive to deliver per unit of savings than
programs for larger commercial/industrial customers.2°

In part this is an issue of fairness. Costs of
conservation programs are spread across all
customers within a rate class, whether or not they are
participating, and historically, smaller customers have
participated less than larger customers. While non-
participants receive some benefits from conservation
programs in terms of avoided greenhouse gas
emissions and reduced system costs, most benefits
go to participants in the form of lower energy bills. One
of the criteria in setting the natural gas conservation

budget for 2015-2020 was the cost impact on non-
participants — capped at a $2 monthly bill impact for
residential customers.?! Increasing access to and
participation in conservation programs helps address
this concern and ensure more customers benefit from
conservation.

The fact that incremental spending directed to harder-
to-reach customers will not deliver the same level

of savings as previous programs is recognized in

the savings targets set for each utility, which did not
increase in 2016 at the same rate as budgets.??
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As a countervailing trend, however, the OEB expects
utility conservation performance to improve as utilities
gain more experience delivering programs. For this
reason, targets for future years include productivity
improvement factors that increase by 2% per year

for all conservation programs, and 10% per year for
certain categories of programs with more opportunity
for improvement. These are stretch factors that are
intended to promote continued efficiency in program
delivery. The OEB describes this relationship between
each year’s target and budget as “non-linear.”?3

D.3.3 Higher free-ridership estimates (and lower
net energy savings) for custom programs
for commercial and industrial customers

Each year, the utilities’ claimed conservation program
savings are reviewed by a third-party evaluator, and,
if necessary, the results are adjusted. The 2015
results were the first year of results subject to a new
evaluation process led by OEB staff, who hire an
expert evaluator, and receive input from an Evaluation
Advisory Committee (the ECO is an observer on this
committee).

A major element of the 2015 evaluation was a new
study?* conducted by the evaluator that:

« measured the accuracy of the gross energy savings
reported for the utilities’ custom commercial,
industrial and large volume programs (this was also
done in previous years); and

» converted gross energy savings to net savings,
including measuring and updating the free-ridership
rates (previously last updated in 2008) for these
programs (i.e., what percentage of participating
customers would have still undertaken the
conservation projects supported by these programs,
if the programs, and their supporting financial
incentives and technical support, were not offered).

n.b. Net savings, which include only savings that are
directly attributable to a program’s influence, are
usually lower than gross savings. The free-ridership

rate is the most important adjustment in converting
from gross savings to net savings.?® Program results
presented in this chapter are net savings, as this
measures program impact, and utility performance
incentives are based on net savings.

The study found a high level of accuracy in the reported
gross energy savings, assessed through methods
including site visits, interviews and desk reviews of
project data. Verified gross energy savings for custom
programs ranged from 89-135% of the originally
reported savings.?®

However, the study found a higher level of free
ridership than had previously been assumed and used
in reporting results. Previous values of free-ridership
date from a 2008 study — a value of 54% free-ridership
was used by Union Gas for all custom programs, while
Enbridge’s programs used a range between 0-50%,
depending on the program and sector. New estimates
of free ridership based on the 2015 study range from
50-92%, depending on the program.?’

Custom programs generally involve a representative
from the utility working with commercial and industrial
customers to identify and implement energy savings
projects, along with related financial incentives to
customers.?® It is not surprising that these custom
programs have a relatively high level of free ridership
(compared to prescriptive programs for other sectors
such as small businesses and low-income customers
for example), because the financial incentives that
utilities can offer are generally a small portion

of overall project costs, customers using custom
programs tend to be larger, and some (though not all)
companies may have suitable technical expertise on
staff to identify conservation projects without utility
technical assistance.

Assessing the level of program influence on customer
decision-making regarding conservation projects is

not an exact science, as most decisions will involve
multiple influences. The 2015 study estimated free
ridership through a series of interview questions posed
to participants in custom conservation programs,
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regarding their motivations. An updated study of

this nature was long overdue, however utilities have
expressed concerns with some of the methodological
choices. Utility concerns included the long delay
between the timing of projects and the follow-up
interviews (up to three years) and the lack of coverage
of “secondary attribution” — the longer-term, indirect
role of utility-customer interactions and the continued
availability of technical assistance and incentives
over more than a decade in encouraging companies
to identify and act on conservation opportunities.?®
An updated net-to-gross study on custom commercial
and institutional programs for 2018 participants is
planned, but for now, the values from this 2015 study
will be used.

NATURAL GAS CONSERVATION PROGRAM RESULTS

This change in free-ridership rates has major

impacts on the reported net savings for natural gas
conservation programs. This is because the custom
programs for Enbridge and Union’s larger customers
represented the lion’s share of their claimed savings
and came at the lowest cost per unit saved of any
program in their portfolios. The adjustments would
reduce overall energy savings (from the full portfolio of
utility programs) by roughly 35% (Table D.5). Even with
the much higher free-ridership rates (and thus lower
net energy savings), the utilities’ custom commercial
and industrial programs remain highly cost-effective,
delivering roughly three to six dollars in benefits per
dollar spent.3°

Table D.5. Potential impact of free-ridership assumptions if they were applied to 2015 net natural gas savings for utility

conservation programs.

Union Gas 1,750.8

1,137.8 -35%

Enbridge 826.2

539.8 -35%

Source: For savings based on old free-ridership assumptions, see: Enbridge, 2015 DSM Annual Report (18 December 2017) at table ES-0;
Union Gas, 2015 DSM Final Annual Report (15 December 2017) at table 4.0. For savings based on updated free-ridership assumptions, see:
DNV-GL, 2015 DSM Natural Gas Demand Side Management Annual Verification (OEB, 20 December 2017) at tables 1-1 and 1-6.

Environmental Commissioner of Ontario

The change in natural gas savings also has a large
impact on the performance incentives that utilities
are eligible to receive as a reward for successfully
reaching their targets for conservation program
performance. For this reason, elements of both the
2015 and 2016 evaluations have been challenged
by the utilities as part of OEB clearance applications
(see the textbox “Ontario Energy Board approval of
financial incentives for 2015 and 2016 results”).

2019 Energy Conservation Progress Report 251



Ontario Energy Board approval of financial
incentives for 2015 and 2016 results

The financial performance incentives natural gas
utilities receive (based on performance against
energy savings targets) are paid for by natural gas
customers and require approval by the OEB. The
clearance of these financial incentives for both
2015 and 2016 results has been the subject of
dispute at board hearings. The board has issued
a final decision approving the utilities 2015
clearance applications (this essentially finalizes
its interpretation of 2015 targets and results), but
(at the time of writing), not on the 2016 clearance
applications.

In the hearing for 2015 results, the utilities disputed
the applicability of the net-to-gross study on several
grounds, including concerns with the methodology

of the study, and whether it was fair to apply the
study’s findings retroactively to 2015 results, or only
on a go-forward basis.

The OEB considered the argument about whether it
was fair to apply the evaluation study’s findings to
the utilities’ 2015 program results, and concluded

that the old free-ridership rates would be used

for 2015 results. The OEB'’s rationale was that
2015 was a transition year, and final approval of
the utilities’ 2015-2020 DSM plans (this approval
included new direction regarding changes to
free-ridership rates, based on program evaluations)
was not given until after the 2015 program year
was complete.3!

The result preserved roughly $4 million dollars in
incentives for Enbridge and $0.5 million for Union
Gas, as shown in Table D.6.3?

Table D.6. 2015 natural gas utility values for their shareholder incentive (draft, verified, and final OEB decision).

2015 SHAREHOLDER INCENTIVE (million $)

Using old free-
ridership values

Union Gas $7.5

Using updated free- Final Board decision

ridership values

$7.04 $7.5

Enbridge $10.08

$6.21 $10.08

Source: DNV-GL, 2015 DSM Natural Gas Annual Verification (OEB, 20 December 2017); OEB, Decision and Order, EB-2017-0324 and EB-2017-

0323 (12 July 2018).
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In its decision on the 2015 results, the OEB did
not address the substantive arguments made by
the utilities regarding the methodological concerns
with the net-to-gross study, and commented that:
“[t]his decision [...] should not be construed as
prejudging the treatment of applying the updated
free ridership and spillover values to 2016 custom
DSM programs.”33

However, in filing their 2016 clearance applications,
both utilities (while still noting methodological
concerns) have used the updated free-ridership
values for 2016 results. But the utilities have

D.3.4 Program cost-effectiveness

The unit cost of conservation, i.e., the amount of
money that utilities must spend for each verified unit
of lifetime natural gas savings, increased in 2016

for the reasons described above, to 5-7¢/m3. (Table
D.7). For comparison, this is still much cheaper than
the cost of natural gas. The commodity cost of natural
gas (not including delivery costs) was in the range of
10-15¢/m? in 2015 and 2016.

NATURAL GAS CONSERVATION PROGRAM RESULTS

now raised another argument, based on their
interpretation of previous direction from the OEB

— that because the 2016 targets were set based
on the old free-ridership assumptions, they are no
longer based on the best available information,
and should be revised (downwards) to account for
the change in free-ridership values arising from the
evaluation.3* As of February 2019, the OEB had
not issued a decision on this issue.®® Pending a
decision from the board, the ECO has assumed
that the original 2016 targets remain in effect, and
reports progress against these targets.

Table D.7. Cost (non-discounted) to utility per unit of lifetime natural gas savings versus gas supply cost.

Utility cost of
conservation

(non-discounted)

Enbridge 4.3¢/m?

Gas supply cost

15.2¢/m?

Utility cost of
conservation
(non-discounted)

Gas supply cost

6.6¢/m? 10.8¢/m?

Union 1.9¢/m?

13.1¢/m?

5.0¢/m3 9.8¢/m?

Note: Utility cost of conservation is an approximation, as natural gas savings are not tracked for a small portion of DSM spending.

Source: Enbridge, DSM final annual report (17 November 2018) at tables 3.2 and 3-9; Union Gas, 2016 DSM final annual report (30 November 2018)

at tables 3.2 and 3-9; “Historical natural gas rates”, Ontario Energy Board.
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The cost and value of conservation programs can also
be viewed from a societal perspective, using the total-
resource cost plus test (TRC-plus). The benefits include
cost savings from avoided natural gas consumption,

any potential electricity and water savings associated
with the measure, and (from 2015 onwards for

Enbridge and 2016 onwards for Union) an additional
15% for non-energy benefits (like health, comfort and
climate benefits). Costs include the incremental cost to
customers of higher-efficiency equipment, as well as the
costs of program administration, promotion, delivery and
evaluation. A TRC-plus ratio higher than 1 means that

a program is cost-effective for society; the higher the
value the more cost-effective the program. Low-income
programs are screened using a lower threshold value

of 0.70 to recognize important non-energy benefits.
Some programs, like market transformation, do not lend
themselves to traditional TRC screening, but still provide
significant benefits to society.

The TRC ratio dipped slightly in 2016 due to the

lower volume of gas savings and higher costs, but

still indicates that gas conservation programs deliver
roughly two to three dollars in benefits for every dollar
spent.®® Thus, utility gas conservation programs remain
highly cost-effective.

Table D.8. The benefit-cost ratio of each utility natural gas
programs as measured by the total resource cost plus test.

Enbridge 2.95 2.6

Union 3.33 2.80

Source: DNV-GL, 2015 DSM Natural Gas Annual Verification (OEB, 20
December 2017); DNV-GL, 2016 Natural Gas Demand-Side Management
Annual Verification (OEB, 30 October 2018).

D.4. Performance against targets

D.4.1 How utility performance is measured:
scorecards

The OEB measures conservation performance based
on each utility’s scorecards. Each utility has separate
scorecards for different types of programs (e.g.,
resource acquisition programs, whose primary targets
are cumulative natural gas savings, versus market
transformation programs, that attempt to cause longer-
term changes to increase the role of energy efficiency
in the marketplace). The scorecards include targets for
each program (or group of programs), and if a scorecard
has more than one target, the targets are each
assigned a weight, totalling 100.

The utilities design their own scorecards based on
guidance outlined in the framework.®” The scorecards
are then approved (and possibly subject to adjustments)
by the OEB. The framework stipulates that programs
should be varied across rate classes — to encourage
broad participation — and that performance should

be primarily measured based on lifetime savings

and to a lesser, but still important, extent on level

of participation (especially for programs designed to
transform the market).

Beyond providing an overview of program achievements,
the scorecards have significant financial impacts for
Enbridge and Union, because their achievements
determine how much (if any) of their shareholder
incentive they will receive, and if utilities can access
additional spending for particularly successful
programs.3®

D.4.2 2016 Scorecard results

Enbridge and Union’s performance against their
conservation program targets are shown at a high

level for 2015 and 2016 in Figure D.3. Both utilities
saw drops in performance in all scorecards in 2016.
Performance on the resource acquisition scorecard (and
Union’s Large Volume scorecard) was affected by the
change in net-to-gross assumptions discussed above in
section D.3.3.
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Figure D.3. Enbridge and Union performance on conservation scorecards, 2015 and 2016.

Source: OEB, Mid-Term Review of the Demand Side Management (DSM) Framework for Natural Gas
Distributors (2015-2020) (29 November 2018) at 10.

Scorecard results for 2016 are shown in more detail
for 2016 in Tables D.9 and D.10. The scorecard
weighting and metrics help ensure utilities remain
focused on different markets and programs and
continue to deliver a relatively balanced and diverse
portfolio to customers.

The detailed table also provides several additional
important facts about programs, such as:

« the total resource plus cost/benefit ratio (a ratio >1
means the program provided more benefits to society
than its costs),*® and

« scorecard weight of each performance metric (which
helps indicate how important success in the program
is to the utility achieving their maximum incentive).

The detailed table also helps visualize which programs
performed below targets. Red highlighting indicates
performance was below 75% of the target and orange
highlighting indicates performance was below 100%.
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Table D.9. Summary of 2016 conservation performance metrics against OEB-established targets for Union Gas.

Component
RESOURCE ACQUISITION (s

Commercial and industrial
(C&I) custom

UNION

Performance metric

mall volume)

Cumulative savings

C&I prescriptive

(million m? gas)

Home reno rebate

LARGE VOLUME

Direct Access

LOW-INCOME

Home weatherization

Participants

Cumulative savings
(million m? gas)

Furnace end-of-life

Multi-family
(social and assisted)

Cumulative savings
(million m® gas)

Multi-family (market rate)

Optimum home

% homes built

Commercial new
construction

PERFORMANCE BASED

Run Smart

Participating builders

Strategic Energy

Participants

Management

TRC

3.0

5.0

15

n/a

n/a

% of Target

121%

Weight % Results

75%
25%
100%

45.7
60%

.03
35% 10.9
5% 8.2

50%

MARKET TRANSFORMATION

70%

100%

50%

50%

58%

115%

50%

50%

100%

LEGEND: 0-75% 76-99%

100-150%

Note: Targets, and performance against targets, is shown based on 2016 evaluation results. The utilities interpret the Board’s previous decisions as requiring

that these 2016 targets require revision, and is seeking clarification/requesting this be applied.

Source: DNV-GL, 2016 Natural Gas Demand-Side Management Annual Verification (OEB, 30 October 2018).

256 A Healthy, Happy, Prosperous Ontario: Why we need more energy conservation



Table D.10. Summary of 2016 conservation performance metrics against OEB-established targets for Enbridge.

ENBRIDGE

NATURAL GAS CONSERVATION PROGRAM RESULTS

LOW INCOME

Run it Right

Comprehensive energy
management

Single family

Multi-residential

Cumulative savings
(million m3 gas)

New construction
participants

1.9

Component Performance metric TRC Weight Results % of Target
RESOURCE ACQUISITION
12,986
Home energy conservation Participants 20%
229.7
ResThentlaI eid?ptlve 45.4
small ermostats
volume Commercial and industrial Cumulative savings 2.09% 15.5
customers (C&I) custom (million m? gas) 40% 124%
C&l direct install 74.5
C&I prescriptive 29.6
Energy leaders initiative 0.3
C&l custom
C&l direct
Large C&I prescriptive Cumulative savings
customers

45% 28.8 91%
45% 84.7 131%
10% 6 100%

MARKET TRANSFORMATION

Homes built 15% 2,206 80%

Residential savings by design
Enrolled builders 10% 31 94%
Commercial savings by design New developments 25% 43 130%

n/a
School energy competition Schools 10% 25
Run-it-right Participants 20% 84 101%
Comprehensive energy management Participants 20% 7 100%
LEGEND: 0-75% 76-99% 100-150%

Note: Targets, and performance against targets, is shown based on 2016 evaluation results. The utilities interpret the Board’s previous decisions as requiring
that some of these 2016 targets require revision, and is seeking clarification on this.

Source: DNV-GL, 2016 Natural Gas Demand-Side Management Annual Verification (OEB, 30 October 2018).
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D.4.3 Shareholder incentives to utilities

In order to motivate the gas utilities to pursue
conservation aggressively, the OEB has approved

a shareholder incentive which rewards utilities for
conservation performance. Each utility has a maximum
incentive of $10.45 million available, if they achieve an
average of 150% overall on their scorecard-weighted
targets.*? If they only achieve 100%, they receive $4.2
million in incentives.*

The incentives earned for 2015 and 2016 are very
different (see Table D.11). In 2015 the utilities earned
a total of $17.6 million in shareholder incentives,
representing about a 26% return on their spending

on conservation programs. Incentives for 2016 have

not yet been approved by the OEB. If the evaluator’s
findings stand and 2016 targets are not adjusted (see
section D.3.3), utilities will earn about $8.4 million

in shareholder incentives, representing about an 8%
return on their spending on conservation programs.

If the OEB accepts the utilities’ interpretation that
2016 targets should be adjusted, 2016 shareholder
incentives could instead be roughly $10.5 million.

Table D.11. Shareholder incentive amounts earned and eligible for 2015 and 2016.

Incentive as a % of

®
=
e
=
@
o
=
£
S
=
5
<
=

Incentive earned
as % of maximum

(million $)
Incentive earned

(million $)

Enbridge $10.1 $11.1 93%

conservation spending

29%

Maximum incentive
Incentive as a % of
conservation spending

(million $)
as % of maximum

Incentive earned

(million $)
Incentive

$4.5* $10.45 43% 8%

Union $7.5 $11 69%

23%

$3.9* $10.45 37% 9%

Note: (*) If the Board approves Enbridge and Union’s 2016 Clearance applications, and agrees that 2016 targets should be revised to reflect input
assumptions and net-to-gross values determined in the 2015 evaluation, then Enbridge’s 2016 incentives could be $6.4 million, and Union’s 2016

incentives could be $4.1 million.

Source: DNV-GL, 2015 DSM Natural Gas Demand Side Management Annual Verification (OEB, December 2017); OEB, Decision and order, Enbridge,
EB-2017-0324 (12 July 2018); OEB, Decision and order, Union Gas, EB-2017-0324 (12 July 2018); Union Gas, Updated 2016 Scorecards, Demand Side
Management Draft Annual Report, EB-2015-0245 (30 July 2018) at 3-4; Enbridge, Update to 2016 DSM Program Targets and Results, EB-2015-0245 (1
August 2018) at 3; DNV-GL, 2016 Natural Gas Demand-Side Management Annual Verification (OEB, 15 October 2018); Enbridge, 2016 deferral filing, EB-
2018-0301 (30 November 2018) at exhibit A, tab 1, sch.2, p.2; Union Gas, 2016 deferral filing, EB-2018-0300 (10 December 2018) at exhibit A, tab 1,

p.3.
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D.5 Program highlights by
customer sector

Figure D.4 shows the share of natural gas savings
from programs for each major customer segment

in 2016 (for both utilities combined). Even with the
reduced savings for the commercial/industrial sector
due to the updated 2015 net-to-gross evaluation
inputs, this sector still delivers the majority of program
savings. Some highlights of program delivery in 2016
for each customer segment follow, including market
transformation programs, which use performance
metrics other than natural gas savings.

Low-income Large volume
10% (Union) 4%

Residential

Figure D.4. Share of 2016 conservation programs savings by
program sector (net cumulative).

Source: DNV-GL, 2016 Natural Gas Demand-Side Management Annual
Verification (OEB, 30 October 2018) at tables 1 and 6.

The commercial/industrial sector

delivers the majority of program
savings.
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Commericial/Industrial

NATURAL GAS CONSERVATION PROGRAM RESULTS

D.5.1 Residential

As noted earlier, both utilities saw large increases

in spending on residential conservation programs
between 2015 and 2016. The 2015-2020 Framework
expected about 40% of conservation program spending
to be dedicated to the residential class.** The OEB
nonetheless approved Union’s plan to spend 15% of
their 2016 budget on this customer group. Enbridge
did achieve the expected 40% share of overall budget
on this segment in 2016, while Union fell short of
40%, but still overachieved its OEB-approved budget
at 25%.% This increase in spending for the residential
sector was needed — in 2015, Enbridge had to
suspend its residential program mid-year due to lack
of budget.*¢ Beginning in 2016 and continuing in 2017
and part of 2018, funding from the Green Investment
Fund helped Enbridge and Union deliver residential
programs to even more customers. Results attributed
to the Green Investment Fund are not shown here and
do not count towards utility targets.

The increase in savings from the

residential sector has been quite
dramatic.

The primary residential programs are Enbridge’s Home
Energy Conservation and Union’s Home Reno Rebate
programs.*” These involve an initial energy audit

to identify potential energy saving measures, then
installation of two or more identified measures, with

a follow-up visit to verify installation. As discussed in
Chapter 2 of this report, growth in these programs is
a positive start in improving the efficiency of Ontario’s
existing homes, but to date, only a small share of
participating customers have used these programs to
implement building envelope improvements that can
deliver deeper energy savings.

The increase in savings from the residential sector has
been quite dramatic, as shown in Figure D.5. The rate
of participation has also grown (from 8,175 houses in
2015 to 19,581 in 2016), but is still quite low when
assessed as a share of overall Ontario households.
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Table D.12. Number of residential customers participating in whole
home energy conservation programs (2015-2016).

Enbridge 5,646 12,986

Union 2,529 6,595

Source: OEB, Mid-Term Review of the Demand Side Management (DSM)
Framework for Natural Gas Distributors (2015-2020) (29 November 2018)
at 11.

Residential
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Figure D.5. Net cumulative residential program savings for
Enbridge, Union Gas and both combined, 2012-2016.

Source: DNV-GL, 2015 Natural Gas Demand Side Management Annual
Verification (OEB, 20 December 2017) at tables 1-1 and 1-6; DNV-GL,
2016 Natural Gas Demand Side Management Annual Verification (OEB, 30
October 2018) at tables 1 and 6; 2012 to 2014 results from: ECO, Every
Joule Counts (2017) at figures 5.1 and 5.2.

D.5.2 Commercial/Industrial

Both utilities saw significantly reduced savings from
their commercial/industrial customers, which are due to
the net-to-gross adjustment discussed in section D.3.3.

Commercial/Industrial
2,000 4 go3
1,800 1,613
1,600 1,475 1,478
1,400
« 1,200

1,000 ~_
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2012 2013 2014 2015 2016

Combined = Enbridge Union

Figure D.6. Net cumulative commercial/industrial programs savings
for Enbridge, Union Gas and both combined 2012-2016.

Source: DNV-GL, 2015 Natural Gas Demand Side Management Annual
Verification (OEB, 20 December 2017) at tables 1-1 and 1-6; DNV-GL, 2016
Natural Gas Demand Side Management Annual Verification (OEB, 30 October
2018) at tables 1 and 6; 2012 to 2014 results from: ECO, Every Joule Counts
(2017) at figures 5.1 and 5.2.

According to the utilities, the commercial/industrial
sector programs are becoming costlier to operate and
are delivering less savings per participant.*® Utilities
are trying to serve small business customers better,
based on framework guidance. These customers
generally have fewer resources (both financial and
personnel) to dedicate to energy conservation projects.
This means there is a need for higher incentive levels
and higher program costs.*°

For the first time, in 2016 Enbridge separated its
scorecard into smaller and larger volume customers, to
give more emphasis on reaching smaller customers.®°
It also launched a new direct install program serving
the smaller business market: an air curtain door
program suitable for warehouses and industrial
facilities, which covers most of the costs and offers a
prequalified product and selected contractor, making
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it easier for smaller businesses to participate.5* This
program delivered 79.2 million m® of savings in 2016.
Union has now launched a similar program but was not
in market in 2016.%2

D.5.3 Large Volume (Union)

Union’s service territory has a unique program for
very large industrial customers. The conservation
programs provided to this small customer class are
unique as each customer has first right of access to
its share of conservation funds, which it can use for
conservation projects of its choice (subject to a few
limitations), with technical assistance from Union’s
conservation staff. In 2016, 97% of customers in
this class submitted energy efficiency plans, with
61% of customers accessing funding for at least one
conservation project.>® If the customer does not make
full use of its share of conservation funds, the funds

are made available to other customers in this segment.

NATURAL GAS CONSERVATION PROGRAM RESULTS

In 2016, 75% of program savings came from projects
undertaken by participants using their assigned share
of conservation funds, with the other 25% of savings
coming from projects undertaken by a customer using
funds provided by other customers (and not used by
the original customers).%*

Despite the relatively high share these savings
represented of overall savings in 2016, this share was
substantially lower than in 2015 (see figure D.7). This
drop was due to the adjustments to the free-ridership
rate described in section D.3.3. This program has

the lowest net-to-gross ratio (8% — i.e., the highest
free-ridership rate, at 92%), as its customers are large
industrial customers who may already have energy
management professionals on staff, and be suitably
motivated and able to complete projects without utility
assistance. However, even with such a low net-to-gross
ratio, the funds spent on this program still delivered a
large net benefit in 2016.

Large-Volume (Union only)
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1,200
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2014 2015 2016

Figure D.7. Net cumulative large volume program savings, 2012-2016 (Union Gas).

Source: DNV-GL, 2015 Natural Gas Demand Side Management Annual Verification (OEB, 20 December 2017) at tables 1-1 and 1-6;
DNV-GL, 2016 Natural Gas Demand Side Management Annual Verification (OEB, 30 October 2018) at tables 1 and 6; 2012 to 2014

results from: ECO, Every Joule Counts (2017) at figures 5.1 and 5.2.
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D.5.4 Low-Income

Low-income programs expanded in 2016 because

of guidance in the new framework,® though overall,
they still represent a small share of each utility’s
conservation portfolio, both in terms of natural gas
savings and spending (see figure D.4).56 Low-income
programs tend to be more expensive to run, because
they often include higher incentives, and may cover the
entire cost of conservation measures for customers
(e.g., the Home Weatherization Program discussed in
Chapter 2 of this report).

Enbridge saw a large increase in savings from multi-
unit residential projects in 2016. It also launched a
new Low-Income New Construction program to assist
new housing built through the Federal-Provincial
Investment in Affordable Housing Program in reaching
energy efficiency levels higher than the Building Code
requirements.5” Union introduced a furnace end-of-life
upgrade offering in the social and assisted housing
market and secured necessary agreements for the
new Low-Income Single Family Indigenous Offering that
launched in 2017. Also in 2016, Union expanded its
multi-residential program for low-income customers
beyond social housing, to private sector buildings with
a significant share of low-income tenants, and saw
much higher savings than projected for this sector.58
Enbridge had already done this in previous years.
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Figure D.8. Cumulative low-income program savings, for Union Gas,
Enbridge and both combined, 2012-2016.

Source: DNV-GL, 2015 Natural Gas Demand Side Management Annual
Verification (OEB, 20 December 2017) at tables 1-1 and 1-6; DNV-GL, 2016
Natural Gas Demand Side Management Annual Verification (OEB, 30 October
2018) at tables 1 and 6; 2012 to 2014 results from: ECO, Every Joule Counts
(2017) at figures 5.1 and 5.2.

D.5.5 Market transformation and performance-
based programs

Market transformation programs are intended to create
a lasting change in market behaviour and customer
attitudes, by making energy efficiency standard
practice.

Enbridge offered five market transformation programs
in 2016, to support energy efficient design in new
residential and commercial construction, and to build

a culture of energy efficiency in commercial buildings,
industrial facilities and schools. Two of these programs
were new in 2016.%°

Union offers a market transformation program for new
residential construction and had intended to launch

a new program to encourage high-efficiency design in
commercial and industrial new construction, but was
unable to launch the program in time to enroll any
participating builders in 2016.%° This lack of results
accounts for Union’s poor performance on their Market
Transformation scorecard.

Union has a separate performance-based program
scorecard, which includes its RunSmart and Strategic
Energy Management offerings. Together, these
programs achieved 108% of their target in 2016.
Performance-based conservation benchmarks use

a customer’s energy use to evaluate energy saving
opportunities and then measures ongoing savings
using an evidence-based approach (e.g., comparing
before and after metered billing data).

Enbridge also offers similar programs, namely Run-
it-Right and Comprehensive Energy Management,
which are measured on their Resource Acquisition and
Market Transformation scorecards, depending

on the metric.
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Endnotes

1. In addition to Enbridge and Union, Ontario has three, much smaller,
natural gas distributors (i.e., EPCOR, Kitchener Utilities and Utilities
Kingston), but these do not have any OEB-approved conservation
programs.

2. Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-1034 (Toronto: OEB, 22 December
2014).

3. Ibid, at 63 (re: targets), at 77 (re: plans); See also, Environmental
Commissioner of Ontario, Every joule Counts (Toronto: ECO, 2017) at 58,
62-63.

4. This approach was accepted by the OEB in its decision on both Union and
Enbridge’s 2015 Clearance of Deferral and Variance Accounts, EB-2017-
0323/EB-2017-0324 (Toronto: OEB, 12 July 2018).

5. The issue of whether or not 2016 targets should be adjusted with the
updated net-to-gross values is currently before the Board.

6. Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-1034 (Toronto: OEB, 22 December
2014) at 64-65.

7. Inconveniently, Ontario’s electricity utilities currently calculate their
conservation savings with different terminology and in a slightly different
manner. As Appendix C explains, electricity utilities work towards a
‘persistent savings’ target, a metric which calculates savings based on
what savings will remain at the end of their framework (2020). Electricity
savings are also measured on an ‘incremental basis’ (i.e., savings in the
first year of a program), which is comparable to the annual natural gas
savings noted here.

8. According to the most recent study, 25 years is consistent with North
American best practices. (DNV-GL, 2016 Verified DSM Results (Toronto:
OEB, 30 October 2018) at 9 and 59.

9. Low-flow showerheads are assumed to have a 10-year life. (Ontario
Energy Board, Natural Gas Demand Side Management Technical Resource
Manual, Version 3.0 (OEB: Toronto, 30 November 2018) at 7.)

10. If the updated net-to-gross assumptions had been used for 2015 results,
2015 overall net savings would have been 1.68 billion m® (0.54 billion m*
for Enbridge and 1.14 billion m? for Union Gas, 7% lower than the 2016
overall savings of 1.80 billion m®). (DNV-GL, 2015 Natural Gas Demand
Side Management Annual Verification (Toronto: OEB, 20 December, 2017)
at2and 4.)

11.  For context, the American Council for an Energy Efficient Economy
estimates that in the U.S. the economic potential for annual gas savings
represents about 2% of annual sales, and the achievable potential
(i.e., taking into account the fact that not all economic energy efficient
opportunities will be adopted) is about 1% annually, without including a
cost of carbon. (American Council for an Energy Efficient Economy, Natural
Gas Energy Efficiency: Progress and Opportunities (Washington D.C.:
ACEEE, July 2017) at 17.)

12. This estimate assumes persistence in 2016 of all savings from 2007
onwards. Annual savings in the years prior to 2007 are not available. If
they were included, the impact in 2016 could be higher, because savings
from natural gas conservation programs persist on average for 16 years,
and conservation programs have been in place since before 2000. (Ibid,
at 10).

13. 1.7 billion m? of persistent natural gas savings divided by the average
natural gas consumption by a home (2400 m?3).

Environmental Commissioner of Ontario

14.

20.

21.
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Compares 2016 natural gas sales volumes to 2007 (see each utilities’
2016 annual reports, section 3, table 3.10). Warmer weather in 2016
likely reduced overall utility sales.

HDD HDD

(Toronto Pearson) (Timmins)
2014 4,103 6,502
2015 3,766 5,975
2016 3,462 5,693

Source: “Historical weather data”, online: Government of Canada <
climate.weather.gc.ca/climate_data/generate_chart e.html?
StationID=29906&timeframe=2&type=bar&MeasTypelD=
heatingdegreedays>. [Accessed 6 March 2019]

1,700 million m2 reduction in annual natural gas use due to conservation
activity, multiplied by an emissions factor of 1,898 tonnes CO,e/million
m?, based on emission factors in Environment and Climate Change
Canada, National Inventory Report 1990-2016: Greenhouse Gas Sources
and Sinks in Canada, Part 2 (2018) at 210-211 (Ontario CO2 emission
factor for natural gas, and industrial CH, and N,O emission factors for
natural gas).

18% of an overall 18 Mt emissions reduction. (Ministry of the
Environment, Conservation and Parks, Preserving and Protecting our
Environment for Future Generations: A Made-in-Ontario Environment Plan,
Draft (Queen’s Printer for Ontario, 2018) at 24.)

Ministry of the Environment and Climate Change, Guideline for
Greenhouse Gas Emissions Reporting (Toronto: MOECC, December 2015)
at 86 (Appendix 10, Tables 20.3 (for CO,) and 20.4 (for CH, and N,0)).

Calculation: volume of net natural gas savings multiplied by the combined
global warming potential of the three GHGs associated with natural gas
combustion:

Emission factor (g/md) x

Slizlions Eas global warming potential =

Co, 1,888x1=1,888
CH, 0.037x25=0.93
N,O 0.035 * 298 = 10.43

2

1,899 g CO,e/m? natural gas

Total combustion

For example, using Enbridge’s 2016 annual natural gas savings = 50.5
million m* x 1,898 tonnes CO,e/million m* = 95,917.43 tonnes CO,e.
(Calculation based on net annual natural gas savings from: Enbridge,
2016 DSM Annual Report (17 November 2018) at table 3.10; Union
Gas, 2016 DSM Final Annual Report (30 November 2018) at table 3.10.;
and Environment and Climate Change Canada, National Inventory Report
1990-2016: Greenhouse Gas Sources and Sinks in Canada, Part 1
(2018) at 11, and Part 2 (2018) at 210-211 (Ontario CO? emission factor
for natural gas, and industrial CH, and N,O emission factors for natural
gas).

Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-0134 (22 December 2014) at 17.

Ibid, at 8.

Ibid, at 17.
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23.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

As compared to 2015, the 2016 DSM plans included an increased
focus on mass market/residential programs (i.e. significantly expanded
Home Energy Conservation spending and the addition of a new Adaptive
Thermostats initiative), which required higher relative spending and
incentives per project than commercial/industrial projects, and which
drive lower per project m® savings. Ontario Energy Board, Decision and
Order on 2015-2020 DSM plans, EB-2015-0029/EB-2015-0049 (20
January 2016) at 67-68.

Ontario Energy Board, Decision and Order on 2015-2020 DSM plans, EB-
2015-0029/EB-2015-0049 (20 January 2016) at 69.

Ontario Energy Board, 2015 Natural Gas Demand Side Management
Custom Savings Verification and Free-ridership Evaluation by DNV-GL
(Toronto: OEB, 12 October 2017).

Spillover, which tracks additional conservation actions that a customer
takes outside of a conservation program, but influenced (in part or
whole) by the program, is the other component. It leads to an increase
in net savings, but its impact is usually much less than the free-ridership
adjustment.

This is the “gross realization rate.” (DNV-GL, 2015 Natural Gas Demand
Side Management Custom Savings Verification and Free-ridership
Evaluation (Toronto: OEB, 12 October 2017) at 9.)

DNV-GL, 2015 Natural Gas Demand Side Management Annual Verification
(Toronto: OEB, 20 December 2017) at Tables N-1 and N-2.

Union also has a self-direct option for their Large Volume customers,
where participation allows access to a conservation fund the customer
pays into.

Enbridge, Application and Supporting Evidence, EB-2018-0301 (Toronto:
OEB, 10 December 2018) at Exhibit B Tab 1 Schedule 1, pages 14-17.

TRC-plus ratios of 5.8 for Enbridge’s custom industrial programs, and
2.9 for Enbridge’s custom commercial programs (Enbridge, DSM final
annual report (North York, ON: Enbridge, 17 November 2018) at Table
4.3); Union’s custom commercial/industrial programs and large-volume
programs had TRC-plus ratios of 3.73 and 5.2, respectively (Union Gas,
2016 DSM final annual report (Chatham, ON: Union Gas, 30 November
2018) at Tables 5.10 and 7.3).

The specific language used in OEB’s decision on the 2015-2020 plans:
“the OEB does not expect the gas utilities to rely on a predetermined free
ridership rate for the duration of the 2017 to 2020 term. In 2016, the
free rider rates will be updated based on the results of the net-to-gross
study and the annual evaluation process. Annually, the evaluation process
will continue to inform the free rider rates for custom programs.” (Ontario
Energy Board, Union Gas and Enbridge decision and order, EB-2015-
0029/EB-2015-0049 (Toronto: OEB, 20 January 2016) at 21)

The financial impact on Enbridge’s utility incentives was much larger, due
to differences in how the utility performance scorecards were structured,
and utility-specific differences between the old and new free-ridership
rates.

Ontario Energy Board, Decision and Order, EB-2017-0324 (Toronto: OEB,
12 July 2018) at 7.

Enbridge, Application and Supporting Evidence, EB-2018-0301 (Toronto:
OEB, 10 December 2018) at exhibit B tab 1 Sch.1, p.3.

The clearance of 2016 results is being reviewed in cases EB-2018-0301
(Enbridge) and EB-2018-0300 (Union Gas).

36.

37.

38.

39.

40.

4.

42.

43.

44.

45.

46.

47.

48.

49.

50.

52.

53.

54.

The benefit-cost ratios of natural gas programs using the TRC-plus test are
not proportionally affected as much by the change in net-to-gross ratios
as the utility unit cost of savings is. This is because the change removes
a significant component of both the numerator (energy savings) and the
denominator (incremental customer costs) in the TRC-plus test.

Ontario Energy Board, Demand Side Management Framework for
Natural Gas Distributors (2015-2020), EB-2014-0134 (Toronto: OEB, 22
December 2014) at 11-13.

“The option to spend 15% above the approved annual DSM budget is
meant to allow the natural gas utilities to aggressively pursue programs
which prove to be very successful.” (OEB, Filing Guidelines to the 2015-
2020 DSM Framework for Natural Gas Dristributors, EB-2014-0134
(Toronto: OEB, 22 December 2014) at 38.

“The TRC test includes the costs and benefits experienced by the utility
system, plus costs and benefits to program participants, and is often
considered to measure the net benefits to the region as a whole.” (DNV-
GL, 2016 Natural Gas Demand Side Management Annual Verification
(Toronto: OEB, 30 October 2018) at 3).

DNV-GL, 2016 Natural Gas Demand Side Management Annual Verification
(Toronto: OEB, 30 October 2018) at Table 256.

Ibid, at Table 257.

Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-0134 (22 December 2014) at 22.

Ibid, at 23.

“More specifically, 40% of the maximum shareholder incentive available
(or $4.2 million) should be provided for performance achieving a
scorecard weighted score of 100%, with the remaining 60% (or $6.3
million) available for performance at 150% and for achievement of
targets for priority programs.”

Ibid, at 18.

DNV-GL, 2016 Natural Gas Demand Side Management Annual Verification
(Toronto: OEB, 30 October 2018).

Enbridge, DSM final annual report (North York, ON: Enbridge, 17
November 2018) at 32.

Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-0134 (22 December 2014) at 26.

Enbridge, “DSM mid-term review” (presentation, 6 September 2018) at
slide 9.

Union Gas, “DSM mid-term review presentation” (presentation, 6
September 2018) at slide 10.

The small volume metric includes savings from DSM participants with a
three-year average annual consumption of less than 75,000 m3/year in
the Commercial sector or 340,000 m3/year in the Industrial sector, and
also includes savings from the Residential sector. (Enbridge, DSM final
annual report (North York, ON: Enbridge, 17 November 2018) at 26.)

Ibid, at 64-67.

Union Gas, 2016 DSM final annual report (Chatham, ON: Union Gas, 30
November 2018) at 58-59.

Ibid, at 95.

Ibid.
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Ontario Energy Board, Demand Side Management Framework for Natural
Gas Distributors (2015-2020) EB-2014-0134 (Toronto: OEB, 22 December
2014) at 26.

DNV-GL, 2016 Natural Gas Demand Side Management Annual Verification
(Toronto: OEB, 30 October 2018).
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2018) at 74-75, 89-92.
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ACEEE

APS
AV
BMG
CBDR
CCM
CDM
CFF
CHP
CO,e
DR
DSM
ECO
EM&V
EPP
EV
GA
GDP
GEA
GHG
GGH
GTHA
HAP
HPNC
IESO
IAP
IRP

kW
Mw
GW
™

American Council for an Energy-Efficient
Economy

Achievable Potential Study

autonomous vehicle

behind-the-meter generation

Capacity Based Demand Response
cumulative cubic metre

conservation and demand management
Conservation First Framework
combined heat and power

carbon dioxide equivalent

demand response

demand-side management
Environmental Commissioner of Ontario
Evaluation, Measurement and Verification
Energy Performance Program

electric vehicle

Global Adjustment

Gross Domestic Product

Green Energy Act

greenhouse gas

Greater Golden Horseshoe

Greater Toronto and Hamilton Area
Home Assistance Program

High Performance New Construction
Independent Electricity System Operator
Industrial Accelerator Program
integrated resource planning

kilowatt (1,000 watts)

megawatt (1,000,000 watts)

gigawatt  (1,000,000,000 watts)
terawatt (1,000,000,000,000 watts)

kW s,

A kilowatt (kW) is a measure
of power (similar to the
speed your car is going).
It is also used to describe
the potential power of

kWh

A kilowatt hour (kWh) is a
measure of how much
energy you have actually
used (or will use). It is
similar to the distance

LDC
LED
LEED

LIC
LTEP
LUEC
MENDM

MECP

MMAH
MOF
MTO
Mt

OBF
OEB
OPA
OPG
PAC
PKM
PSU
SBG
TRC
UGC
vocC
VKT

kWh
MWh
GWh
TWh

electricity resources (i.e., your car has travelled.
capacity.) (;\3
[ —]

local distribution company

light-emitting diode

Leadership in Energy and Environmental
Design

Local Improvement Charge

Long-Term Energy Plan

levelized unit energy cost

Ministry of Energy, Northern Development
and Mines

Ministry of Environment, Conservation and
Parks

Ministry of Municipal Affairs and Housing
Ministry of Finance

Ministry of Transportation

megatonne (one million metric tonnes)
cubic metre

on-bill financing

Ontario Energy Board

Ontario Power Authority

Ontario Power Generation

program administrator cost
passenger-kilometre

Process and Systems Upgrade

surplus baseload generation

total resource cost

Urban Growth Centre

volatile organic compound
vehicle-kilometres travelled

1,000 watt-hours)

1,000,000 watt-hours)
1,000,000,000 watt-hours)
1,000,000,000,000 watt-hours)

— o~ o~ o~

If you use 5 kW
of electricity
for 1 hour, you
consume 5 kWh
of electricity.
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