
What is the value of conservation? 

Conservation saves customers money, can help the grid by reducing 
peak demand, and can make electricity available for heating and 
transportation.

Over the past decade, conservation has saved money for all electricity customers, and delivered 
additional benefits to those who participate in programs, including low-income customers and 
Aboriginal communities.

It has also reduced costs for the electricity system as a whole. Conservation delivers near-term 
economic and environmental benefits primarily in the hours when it reduces our use of gas-fired 
generation. However, almost all conservation projects will save electricity for a decade or more, 
which will also reduce the future need for new generation. Over the past decade, electricity 
conservation programs have consistently proven to be less expensive, per unit of electricity, than 
any form of new generation, at an average cost to ratepayers of 2.1 cents/kWh in 2016.1  

The province remains committed to its long-term conservation target of 30 TWh (through 2032). 
In a high-electrification future, conservation’s role should be larger. 

Ontario’s current six-year conservation program framework (which goes to the end of 2020 
and is undergoing a Mid-Term Review) has been successful to date. It should be refined to 
update cost-effectiveness testing, target conservation at times of high demand, better integrate 
conservation of multiple fuels, assess whether current program delivery agents are appropriate 
and ensure that climate change goals are integrated with energy conservation. Changes to 
the existing electricity conservation framework taking effect prior to 2020 should be carefully 
scoped, to avoid disrupting existing programs.  
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The details…

“Why do we invest in conservation during an electricity 
surplus?” is a common question from Ontario’s energy 
stakeholders and critics. As shown in Q5 and  

Q7, Ontario has surplus electricity only at times of 
low demand, and most of this surplus is temporary. 

During hours of high demand, Ontario runs more 
expensive and polluting gas-fired generation, which 
could be avoided through conservation and demand 
management. As explained in Q5, Ontario can 
only just meet its peak summer demand with existing 
resources, and will need new generation in future 
years because of planned nuclear refurbishments and 
closures and projected electrification (see Q15). 

Electricity conservation programs, which have 
been reducing overall electricity consumption and 
consumption during peak demand hours since 2005, 
will become increasingly valuable as the “surplus” runs 
out and as the province moves towards electrification 
to achieve its climate goals. Conservation measures 
installed today will deliver savings for many years. This 
section of the ECO’s report discusses the current and 
future value of conservation, and what changes can 
make conservation more effective. 

Current conservation targets 
and programs
Ontario’s Long-Term Energy Plan (LTEP) has a long-
term electricity conservation target (30 TWh reduction 
in electricity use by 2032, roughly 20% of Ontario’s 
current electricity demand). This target is to be achieved 
through conservation programs, energy codes and 
standards, pricing policies and other initiatives. 

In this chapter, we focus only on utilities’ electricity 
conservation programs that are partially funded through 
electricity rates and are delivered by local distribution 
companies (LDCs) and/or the Independent Electricity 
System Operator (IESO). These programs have been 
available across the province since 2005. Note: This 
chapter does not discuss programs such as GreenON, 
which are funded with cap and trade proceeds to 
reduce GHG emissions, nor the risk of overlap and 
confusion between the two types of programs.2 

The budget to deliver these utility programs comes 
from all Ontario electricity customers and includes 
program administration (26% of total cost in 2015) and 
incentives to customers who participate in conservation 
projects (74% of total cost in 2015).3 For most 
programs, the incentives to participants do not cover 
the full cost of the conservation project; roughly one-
third of the program cost is paid for by participants, as 
seen in Figure 19.1. The amount spent on conservation 
is a small fraction of Ontarians’ electricity bills. In 2016, 
electricity customers paid $307 million on LDC/IESO 
electricity conservation programs, 1.4% of the total cost 
of electricity service.4 Conservation spending was lower 
in 2016 than in 2015.5

Ontario has a long-term 
electricity conservation target 
that is roughly 20% of current 
electricity demand.

Figure 19.1. The costs and benefits to society of 2014 electricity conservation programs

Note: This figure is based on the actual spending data provided by the IESO for a previous ECO report. 

Source: Environmental Commissioner of Ontario, Conservation Let’s Get Serious, Annual Energy Conservation Progress 
Report- 2015/2016 (Toronto: ECO, May 2016) at 126.

Currently, the province is halfway through the 2015-
2020 Conservation First Framework (CFF) that targets 
7 TWh of incremental electricity savings for distribution-
connected customers (a subset of the longer-term 30 
TWh target).6 For more specifics on this conservation 
framework and the programs offered, see our report 
Every Joule Counts. In the first two years of the six-year 
framework (2016 is the latest year for which final verified 
results are available), electricity conservation programs 
had saved 2.8 TWh of their 7 TWh target.7

Without the ratepayer-funded programs delivered since 
2006, Ontario’s 2016 electricity use would have been 7 
TWh (5% of provincial consumption) higher (there were 
additional savings from energy codes and standards 
and other programs ( Q3)). Savings from ratepayer-
funded utility conservation programs are illustrated in 
Figure 19.2. 
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Figure 19.2. Persistent electricity savings from IESO/LDC conservation programs, 2006-2016.

Note: this figure tracks persistent savings from IESO-LDC delivered conservation programs only, and not savings from other policies and initiatives that lead 
to electricity savings, which we talk about in more detail in Q3 of this report. 

Source: Independent Electricity System Operator, information provided in response to ECO inquiry (31 January 2018).  

The 2017 LTEP reaffirms the government’s commitment 
to meet the 2032 conservation target. Though the 
province has not made any specific commitments 
beyond the 2020 end date of the current conservation 
framework, the LTEP emphasizes the importance of 
reducing electricity consumption through conservation 
programs in the early to mid 2020s. By that time, the 
province’s supply will decrease because of nuclear 
refurbishments, and demand should increase because 
of electrification of fossil fuel uses ( Q15).8   

The value of conservation for 
participating customers
Electricity conservation programs benefit participants. 
They save money because they become more energy 
efficient. Current programs offer a mixture of financial 
incentives and technical assistance, and programs 

are offered to all sectors. Conservation programs 
targeting low-income customers and on-reserve First 
Nations provide proportionally more financial support 
to participants, while large industrial customers often 
require higher program budgets to support study and 
implementation of complex energy efficiency projects 
that bring about large savings. 

Conservation programs are offered to low-income 
customers and First Nations communities at little or 
no cost to participants, and deliver other benefits. 
In addition to reducing electricity bills, conservation 
programs provide other societal benefits such as 
better bill arrears management, more comfortable 

living conditions and improved health and safety for 
residents. Many homes in vulnerable communities are 
electrically heated. The benefits from improved thermal 
comfort, and reduction in heat- and cold-related and 
financial stress can be significant for conservation 
measures targeting the building envelope or heating or 
cooling systems.9  

In August 2017, the Minister of Energy issued a 
direction to the IESO to redesign, fund and centrally 
deliver the Home Assistance Program in order to 
enhance the program and ensure province-wide 
access.10 First Nations conservation programs have 
a similar societal impact on residents. Hydro One, 
which has the province’s largest share of on-reserve 
First Nations customers, has enrolled close to 3,500 
homes in its First Nations Conservation Program.  
According to the latest LTEP, existing First Nations and 
Metis conservation programs will be reviewed with the 
objective of better aligning programs with community 
needs and interests. 

The value of conservation to 
the electricity system
The electricity system as a whole benefits from 
conservation much of the year. 

First, conservation reduces the use of existing 
generation. This is especially valuable at times of 
higher demand, when it avoids dispatching higher cost 
(and frequently GHG emitting) electricity generation, or 
allows waterpower to be saved for use at peak. This 
saves the operational and fuel cost and emissions of 
the electricity that did not get generated because of 
conservation. The primary benefit occurs from avoiding 
the need to run a peaking gas generator plant with its 
considerable fuel costs and emissions. 

•	Much more gas-fired generation would have been 
needed in 2016 and 2017 if not for the 7 TWh 
accomplishments of conservation efforts in previous 
years.

•	There were further opportunities for conservation 
to directly reduce the use of gas-fired generation in 
approximately 17% of the hours in 2017.12  

•	 In another 25% of the hours, conservation could have 
replaced peaking hydro generation.13 This also has 
value, as much of this peaking hydro could otherwise 
have been stored and used at times of high demand 
to reduce the use of gas-fired generation. 

•	Therefore, in 17-42% of the hours in 2017, additional 
conservation could have directly reduced fuel and 
operating costs and GHG emissions.

Because conservation measures put in place today 
will save electricity for many years, they may also 
reduce the need for capital investments in new 
generation, transmission or distribution assets, 
especially if the reductions occur at times of higher 
demand.

•	Even though Ontario does not immediately need 
new electricity generation today, most conservation 
programs’ savings persist for years. Today’s 
programs will therefore help delay or eliminate the 
need to build new supply in the coming years. 
Conservation measures with longer lifespans have 
a higher value since they contribute longer to defer 
expensive asset upgrades. 

Per unit of electricity produced (or saved), conservation 
is cheaper than any form of new generation, as 
presented in Figure 19.3. 

Electricity conservation 
programs benefit participants. 

The electricity system as 
a whole benefits from 
conservation much of the year. 
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Figure 19.3. Minimum cost estimates of new electricity generation in Ontario, 2016. 

Source: Independent Electricity System Operator, information provided in response to ECO inquiry (31 January 2018). 

Currently, the value of conservation savings is assessed 
through two primary cost-effectiveness tests, the Total 
Resource Cost (TRC) and the Program Administrator 
Cost (PAC), which compare the costs and benefits of 
conservation.14 Most electricity conservation programs 
have to score greater than 1 in both these tests, to 
ensure that the programs financially benefit Ontario 
electricity customers.15  

Not all conservation is of equal value. Conservation 
during times of high demand has a much bigger 
impact. Both operating costs and the ability to defer 
new generation are maximized when electricity is saved 
in hours of high demand. Conservation when peaking 
gas generation is running yields financial, air quality and 
environmental benefits for the province.16 There are 
few, if any, current system benefits from conservation 
of electricity during off-peak hours, especially when the 
province is curtailing surplus electricity ( Q16).

The current cost-effectiveness screening does not 
adequately recognize this important difference. While it 
does provide a credit for avoiding new generation from 
electricity savings at time of system peak, it estimates 
avoided operational costs from electricity savings in all 

hours as being of almost identical value.17 The “avoided 
cost” assumptions being used by the IESO to calculate 
the cost effectiveness of the province’s suite of 
conservation programs are outdated, being published 
in 2014.18 Given that carbon pricing was not part of the 
energy system at that time, a 15% adder was included 
in the cost-effectiveness test to account for benefits 
such as greenhouse gas reductions.19 

The IESO recently informed the ECO that the existing 
avoided cost and their assumptions will be updated as 
part of the IESO’s Mid-Term Review process. The IESO 
is currently working on updating those assumptions as 
current demand/supply conditions and carbon pricing are 
not accurately reflected in the avoided cost calculations 
(see textbox “Incorporating greenhouse gas emission 
reductions in conservation cost-benefit calculations”).20 

Conservation when peaking 
gas generation is running 
yields financial, air quality and 
environmental benefits for the 
province. 

Incorporating greenhouse gas emission 
reductions in conservation cost-benefit 
calculations

Under the 2015-2020 Conservation First Framework 
(CFF), an additional 15% adder is included as part 
of the societal benefits of conservation in cost-
effectiveness testing to account for non-energy 
benefits such as greenhouse gas (GHG) emission 
reductions.21 This is intended as a surrogate for 
the environmental, economic and social benefits of 
conservation, but is not very accurate. This adder is 
currently being reviewed by the IESO as part of the 
mid-term review process.22

A more accurate way of quantifying and valuing 
GHG emissions reductions from conservation will 
be needed as the province moves towards major 
electrification as part of its climate change goals. 
Two possible tools are presented below. It appears 
that the IESO will be using a variation of option 1  
as it updates its values for the costs and benefits  
of conservation.

Option 1. Calculating GHG emissions at the 
margin with a carbon price adder

As explained earlier, conservation programs should 
focus on reducing consumption during periods of 
high demand. This is when Ontario turns to gas 
peaking plants to meet that demand and thereby 
increases GHG emissions. Cost-effectiveness 
calculations will more accurately value conservation 
programs at times of high demand if the cost-
effectiveness calculation includes a carbon price 
adder.23 The adder would quantify the economic 
benefit for emissions reductions based on the type 
of electricity generation at the margin (which would 
be turned off in the event of conservation).24 The 
Atmospheric Fund (TAF) presented this methodology 

in 2017 to calculate carbon emissions from marginal 
electricity emissions factors versus the average 
electricity emissions factors.25 Using average factors 
tend to overstate the emissions reductions in hours 
of low demand and understate those in hours of low 
demand since savings from all hours are considered 
the same. According to their analysis, accurately 
calculating carbon emissions is critical in identifying 
which conservation programs are more effective in 
helping the province to meet its climate change goals. 

To convert emissions reductions to an economic 
value, this approach requires an estimate for the 
cost of carbon (whether based on an estimated 
market price under cap and trade or a societal cost) 
that goes out many years into the future, because a 
conservation measure will deliver savings for many 
years after implemented.26

Option 2. Starting with a “zero emissions 
energy alternative”

Another way of ensuring that the benefits of GHG 
emission reductions are accurately valued is to 
compare the cost of conservation with a “zero 
emissions energy alternative,” to account for the 
province’s climate change goals, which should rule 
out greater use of gas-fired generation. This path 
was taken by British Columbia in 2012. Instead 
of comparing the cost of conservation to the cost 
of natural gas-fired generation (which was much 
lower), the province compared conservation to 
the zero emissions generation source, which was 
hydroelectric (and much more expensive than 
gas-fired generation). This change led to a jump 
in the value of conservation and to more program 
availability.27 For Ontario, zero emissions energy 
alternatives to consider could be the cost of building 
and operating a new nuclear plant or more wind and 
solar farms. 
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Cost-effectiveness testing influences what programs 
make it to market and are offered to customers. The 
result is that the current suite of electricity conservation 
programs fails to focus conservation during hours of 
high demand, when it is needed the most. 

Figure 19.4 presents the proportion of electricity 
savings that occur from province-wide electricity 
conservation programs during three distinct summer 
and winter periods (peak, mid-peak and off-peak) and 
two shoulder season (spring and fall) periods (mid-peak 
and off-peak).28 These peak periods include not just the 
few hours annually when the system is at overall peak 
demand, but a larger number of hours when demand is 
high (e.g. the summer peak period is 1 p.m. to 7 p.m. 
on weekdays in June, July, and August). 

Only a few of the current programs, such as the 
SaveONenergy Existing Building Commissioning 
Initiative, the Audit Funding Initiative and the High 
Performance New Construction, have a high proportion 
of savings during summer peak hours (44, 22 and 16% 
respectively). Most of the province’s programs deliver 
electricity savings relatively evenly throughout the year. 
Therefore, conservation programs should be improved 
to incent electricity savings primarily during hours of 
high demand. 

Conservation will be more valuable in a high-
electrification future

Q15 of this report emphasizes the importance 
of this province moving towards conservation and 
electrification of transportation and heating to meet 
its climate change obligations. In the early 2020s, 
electrification should increase demand just as the 
province’s surplus generation dwindles because of 
nuclear refurbishments and shutdowns, and just as 
natural gas-fired generation grows ( Q17). In the 
next decade, electricity conservation programs will be 
essential to temper the increase in demand and to keep 
costs and emissions low. Conservation’s importance 
will only grow later in the decade. Most conservation 
measures installed now will still be saving electricity in 
2030, by which time Ontario must have dramatically 
reduced its reliance on fossil fuels. 

The need for a continuous culture of 
conservation

Another reason for continuing conservation programs 
now, even though Ontario has surplus electricity in 
some hours, is that consistency is key to ensure  
that Ontarians have sufficient conservation when we 
need it.29   

The province has made fostering a culture of 
conservation, for both electricity and gas, a priority. 
The infrastructure and expertise to deliver conservation 
has been built up over a decade. Technologies (e.g., 
software tools to track and report electricity savings) 
and human resources (conservation staff including 
specialized roles like energy managers and trained 
channel partners) take years to build and cannot 
be easily cancelled or turned on and off without 
consequence. This also includes customer education to 
ensure customers are aware of conservation programs. 

As a result, electricity conservation results have 
increased greatly since 2011, as presented in Figure 
19.5. Part of this is likely due to program staff improving 
competence and effectiveness and developing 
relationships with customers and channel partners over 
time, with savings coming to fruition in recent years. As 
a related point, the unit cost of delivering conservation 
was lower in 2016 than in previous years.

The current suite of electricity 
conservation programs fails 
to focus conservation during 
hours of high demand, when it is 
needed the most. 

In the next decade, electricity 
conservation programs will be 
essential to temper the increase 
in demand and to keep costs 
and emissions low.
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Source: Independent Electricity System Operator, information provided in response to ECO inquiry (12 January 2018). 
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Figure 19.5. First year energy savings from electricity conservation programs 2011-2016. 

Source: Independent Electricity System Operator, information provided in response to ECO inquiry (12 January 2018); 
Independent Electricity System Operator, 2015 Conservation Results Report (Toronto: IESO, 2016) at 8; “Annual 
Conservation Results for 2016”, online: Independent Electricity System Operator <www.ieso.ca/power-data/conservation-
overview/conservation-reports>. [Accessed 12 March 2018]

Over time, utilities have also grown better at delivering 
innovative programs. As of early 2017, LDCs had run or 
were running 12 local/regional conservation programs 
and close to 20 conservation pilots.30 The IESO’s 
Conservation Fund has funded over 200 innovative 
energy projects since 2005, with five projects running in 
2015 and another 10 approved in 2016.31

Is more electricity conservation possible?

As noted, Ontario already has a target to reduce 
electricity conservation by 30 TWh by 2032 (20% of 
Ontario’s electricity consumption in 2016). If we want 
more conservation, can we get it?

Achievable potential studies (APS) are one way 
to assess how much electricity use conservation 
programs can reduce. These studies consider 
elements such as: 

•	what conservation programs are currently available

•	current budget of the framework

•	how customers are reacting to these programs 
(participation rates)

•	financial incentives to encourage participation

•	determination of energy efficiency measures and 
associated measure consumption data

•	costs and savings for residential, commercial and 
industrial sectors 

•	similar activities happening in other jurisdictions. 

This produces a range of results of how much or how 
much more conservation can be achieved. 

Unsurprisingly, the “potential” for conservation 
that these studies predict depend heavily on the 
constraints applied to them in advance.  A study 
which places a budget limit or requires programs to 
be “cost-effective” in certain ways will predict a much 
smaller conservation potential than a study of all 
conservation programs that are technically feasible.32    

In 2016, the IESO released two separate studies on 
the short-term potential (until 2020) and the long-term 
potential (until 2035) of conservation. The longer-
term study found that conservation programs could 
save from 17 TWh (roughly 12% of 2016 Ontario 
electricity use) to 79 TWh (55% of 2016 electricity 
use), depending on the assumptions used.33 The 
lowest number assumes the current budget and 
rates of program participation, the highest estimate 
represents capturing 100% of the technical potential 
with no economic constraints. A realistic number is 
almost certainly somewhere in-between. For example, 
if 100% of Ontario’s customers participated in “cost 
effective” conservation, the province has the potential 
to save 45 TWh.34 While removing constraints 
increases the estimated amount of electricity that 
can be reduced in the province using electricity 
conservation programs, the estimated costs to design 
and deliver these programs also increase.35  

In a high-electrification future, the achievable 
potential for electricity conservation will be higher 
than it is today. More conservation actions will 
be cost-effective, and there will also be new 
opportunities – for example, building conversions 
from natural gas to electric heating should be 
accompanied by energy conservation improvements 
to the building envelope such as insulation, as well 
as high-efficiency forms of electric heating such as 
air source or geothermal heat pumps.36 With low-
carbon electrification, electricity conservation will 
be important to limit new electricity loads, but how 
much potential there is needs more analysis.37  

The IESO will now be working with the Ontario 
Energy Board on the 2019 APS that integrates 
electricity and natural gas conservation potentials. 
This APS will identify and quantify (for both fuel 
sources) energy savings, GHG emission reductions 
and associated costs for 2019-2038, bringing the 
potential studies more in line with the province’s 
climate change goals. The study is expected to be 
completed by June 2019.   
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ECO comment
Conservation remains valuable to Ontario electricity 
customers and will also become more important as 
Ontario electrifies to meet its climate obligations. 
However, it is wasteful and inefficient to incent 
conservation at all hours as if they were of equal value. 

RECOMMENDATION: Ontario’s utility conservation 
programs should be focussed on reducing 
electricity consumption during hours of high 
demand, when it can directly or indirectly reduce 
the use of gas-fired generation.

The ECO also puts forward the following parameters 
to consider as the province and the IESO review the 
existing framework and begin work on the post-2020 
framework:

•	The current conservation framework has largely 
been successful, and the province’s LDCs are well 
positioned to achieve the current conservation target 
of 7 TWh by the end of 2020.42 Changes prior to 2020 
should be carefully scoped so that they do not overly 
disrupt the current framework and delivery of existing 
programs, including conservation projects already in 
the pipeline. 

•	Designing a new post-2020 framework should begin 
now to ensure there is no gap between frameworks, 
and that conservation programs remain available to 
customers.

•	Cost-effectiveness testing needs to be updated 
to accurately value greenhouse gas emissions 
reductions, and to reflect the value of conservation in 
a future where electricity demand must rise. 

•	Co-ordination of conservation between gas and 
electric utilities has always been a challenge, and the 
launch of the Green Ontario Fund (GreenON) to deliver 
cap-and-trade funded programs (that must reduce 
greenhouse gas emissions) brings another actor into 
the mix. There are risks of duplication of resources, 
customer confusion, and unclear attribution of 
results. Ontario should clarify who is the appropriate 
delivery agent for conservation, ideally with the goal 
of integrating gas, electricity, and climate into one 
regulatory framework focussed on improving the 
customer experience.

•	There may also be a role for the private sector to have 
a larger role in conservation, which could potentially 
include participation in the Market Renewal Initiative (

Q17) and lower the cost of acquiring conservation 
savings. 	

The mid-term review of 
conservation programs
The IESO is close to completing a Mid-Term Review 
of the current 2015-2020 conservation framework. It 
must present the Mid-Term Review by June 1, 2018 
to the Minister of Energy with recommendations on 
improving the rest of the framework and any post-2020 
framework.38  

The review is primarily focused on near-term operational 
elements of the framework that will apply through 
2020.39 Some of the key discussions and findings 
during the consultation stage include:40 

•	LDCs as a whole are on track to achieve the 7 TWh 
target

•	This framework has lower costs and greater cost-
effectiveness than the previous 2011-2014 framework

•	Some LDCs/regions are performing better than 
others. There is a need to shift allocated targets and 
budgets to ensure customers continue to have access 
to all programs across the province

•	Barriers to improving the programs and/or the 
framework include the rigidities around existing LDC/
IESO relationship and each party’s responsibilities 

•	Larger customers are looking for greater flexibility in 
programs to meet their individual requirements, and

•	New policies such as the Fair Hydro Plan and the 
Climate Change Action Plan will have an impact on 
the conservation framework.41  
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EndnotesEndnotes

Conservation Potential Scenarios 2015-2035 
Program Net 
Savings (TWh) 

Acquisition 
Cost ($/
MWh)

Achievable Potential- within existing 
parameters, including constrained budget 

17.81 308

Achievable Potential- within existing 
parameters but no budget constraints 

17.91 309

Market Achievable Potential- 100% of 
incremental program costs are covered 

29.05 515

Economic- 100% customer participation for all 
cost-effective measures

45.57 599

Technical- all technically feasible conservation 
measures

78.58 18347
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