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1 Executive Summary

The achievable potential analysis study was required through a direction from Ontario’s Minister
of Energy and was a condition of the Energy Conservation Agreement (ECA) between the
Independent Electricity System Operator (IESO) and Ontario’s local distribution companies
(LDCs), which governs the 2015-2020 Conservation First Framework. The IESO is required to
coordinate, support, and fund the delivery of conservation and demand management (CDM)
programs by LDCs to achieve a total of 7 terawatt-hours (TWh) of persistent reductions in
electricity consumption between January 1, 2015, and December 31, 2020.

The potential analysis included both a short term analysis from 2015 to 2020 and a long term
analysis from 2015 to 2035. This report addresses the short term analysis; the long term
analysis is addressed in a separate report. The timeframe of the short term analysis is from
2015 to 2020 and the scope included the following main items:

= Distribution-connected customers within each LDC'’s service area.

= All commercially available technology-based and energy management/behaviour-based
energy efficiency measures applicable to the Ontario market."

The main outputs of the short term analysis included:

= Annual province-wide (LDC aggregate) and LDC specific achievable, cost-effective
electricity savings and associated costs between 2015 and 2020 under a budget
constrained scenario and an unconstrained scenario.

= |dentification of opportunities and insights for conservation program enhancements and
new program offerings to realize this potential.

= Analysis to identify the most sensitive inputs to the results.

=  Recommendations to direct future work.

The main differences between the methodology used in this study, compared to previous
potential analysis studies completed for Ontario, included:

= Unique energy use profiles were developed for each LDC.

= The analysis of potential electricity savings was modelled and determined at the LDC
level for each LDC.

= The potential savings were determined and modelled at the program-level.

! Behind-the-meter-generation or embedded load displacement, demand response, and pricing mechanisms are not included as
eligible measures. The potential savings from eligible behind-the-meter generation will be analyzed in a separate study.

¢©' Nexanr Achievable Potential Study: Short Term Analysis 1



1 EXECUTIVE SUMMARY

= The potential savings were estimated for each LDC under a budget constrained and an
unconstrained achievable potential scenario.

Measures

A list of energy efficiency measures were developed and researched. A workbook was
developed for each measure and the number of measures per sector was:

= 138 measures for the residential sector
= 219 measures for the commercial sector
= 188 measures for the industrial sector.

The list of all the measures is included in an Excel workbook, which accompanies this report
and includes for each measure:

= Name of measure
= Measure type
= Baseline technology

= Applicable end use.

Archetype Programs

Archetype programs were broad categories meant to indicate the program delivery mechanism,
approach, or target sector. The study’s program archetypes were general enough to provide
flexibility when needed, but contained enough definition to serve as a logical, cohesive program
offering that will help IESO and LDCs achieve their energy savings goals.

Archetype programs were developed with input from the IESO working group and expert panel.
In developing the archetype programs, the existing and planned Ontario programs were
reviewed and assessed, a gap analysis was completed, and programs in North America were
researched. The following archetype programs were identified and developed:

Residential:
=  Consumer

= Systems and equipment
= Audit and direct install

=  Whole-home

= Behavioural

= Low income

= Aboriginal

= New construction

¢©' Nexanr Achievable Potential Study: Short Term Analysis 2



1 EXECUTIVE SUMMARY

Commercial and Industrial:
= Audit and energy partners

= Retrofit
= Small business

=  New construction

The descriptions of the archetype programs included a review of the status of associated
Ontario programs, program evaluation findings, the main elements of the archetype program,
best practices, and reference programs in other North American jurisdictions.

LDC Profiles

One of the main objectives of the achievable potential study was to develop the potential from
the bottom-up for each LDC. To estimate the savings potential for each LDC, it was necessary
to develop a unique profile for each LDC. This profile defined the LDC’s customer segmentation
and its energy use by sector and subsector. The bottom-up analysis approach captured market
differences between LDCs and provided an energy efficiency potential that was a more accurate
reflection of the opportunities within each specific LDC, when compared to a top-down
approach.

To develop the sector and subsector energy load profiles for each LDC, both primary and
secondary data was used. Of the 75 LDCs, 32 LDCs (accounting for 82% of the base year
electricity load) submitted primary data to inform the 2014 energy consumption profiles by rate
class, and twenty LDCs submitted segmentation data by North American Industry Classification
System (NAICS) code. The draft profiles were submitted to the LDCs for review and to obtain
additional input and data. During the review process, 45 LDCs participated in meetings or
conference calls and 64 LDCs (accounting for 98% of the base year electricity load) provided
feedback, which included comments or revised data.

As part of the LDC load profile development, the availability of natural gas to residential
customers in each of the 75 LDC service territories was researched. The LDC profiles were also
segmented by mapping the LDCs to a climate region. The climate regions were based on
International Climate Zones from the American Society of Heating, Refrigerating, and Air-
Conditioning Engineers (ASHRAE) Standard 90.1-2007. Ontario includes Climate Zones 5, 6
and 7. Because Hydro One customers are located across the province, a weighted average
approach was applied in the development of Hydro One’s segmentation and load profiles.

Nexant consulted with IESO and its stakeholders to understand how projected customer
composition was incorporated into each LDC’s energy forecast. LDC load forecasts were
adjusted to capture annual changes in total customers and customer mix that were expected to
occur between 2015 and 2020. Each LDC’s energy profile was provided to the respective LDC.
Because of the confidentiality of LDC information, only aggregated provincial data is provided in
this report.
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1 EXECUTIVE SUMMARY

Base Year and Reference Case Forecast

In the 2014 base year, the largest portion of electricity was consumed by the commercial sector
(57,031 gigawatt-hours (GWh) per year, or 48% of the total electricity use), followed by the
residential sector (39,461 GWh or 33%). The industrial sector used the smallest portion of
electricity (21,951 GWh or 19%). The residential single family subsector accounted for the
largest electricity use by subsector, with 29,974 GWh per year. The end use with the largest
electricity use was general interior lighting in the commercial sector, with 17,882 GWh per year.

The load forecast for 2015 to 2020 estimated a total increase in electricity use of 0.9% from
118,426 GWh in 2014 to 119,515 GWh in 2020, with the commercial sector expected to provide
the largest increase in electricity use of 2,451 GWh from 2014 to 2020 ( a 4.3% increase). The
residential sector electricity use was expected to decrease by 5.5% to 37,296 GWh in 2020,
while the industrial sector electricity use was expected to increase by 3.6% to 22,738 GWh in
2020. In absolute terms, the largest decrease in electricity consumption by subsector was
expected to occur in the residential single family, industrial paper, and non-metallic mineral
manufacturing subsectors. The largest increases in electricity were expected to occur in most of
the commercial subsectors.

Savings Potential

The comparison of the technical, economic, and achievable potential scenarios with the
baseline and reference case forecast are illustrated in Figure 1-1, and the estimated persistent
savings potential in 2020 are summarized in Table 1-1. The persistent savings in 2020 ranged
from 28% for the technical potential to 5% for the budget constrained achievable potential,
relative to the reference case. The achievable potential in 2020 was estimated to be an annual
persistent savings of 6,373 GWh for the budget constrained scenario. The largest portion of the
savings was from the commercial sector, which accounted for 73% of the savings, as illustrated
in Figure 1-2.

Table 1-1: Persistent Savings by Scenario in 2020 (GWh/year)

Scenario :
Technical potential 33,614
Economic potential : 23,381
Achievable potential: unconstrained 6,760
Achievable potential: budget constrained 6,373
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Figure 1-1: Potential Scenarios Compared with Baseline and Reference Case
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Figure 1-2: Achievable Potential Persistent Savings by Sector in 2020
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1 EXECUTIVE SUMMARY

The potential savings from the archetype programs indicated that the largest budget constrained
achievable potential was estimated to be obtained from the Retrofit (close to 60% of total
persistent achievable potential savings in 2020) and Consumer (close to 15% of savings)
archetype programs.

Figure 1-3: Budget Constrained Achievable Potential Persistent Savings by Archetype
Program in 2020

Electricity (GWh)
- 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

Consumer [N 956
Behavioural M 131

Whole Home § 87

Residential

Low Income | 47
Audit and Direct Install .| 9
Systems and Equipment | 9
Aboriginal | 5
Residential New Construction | 2
Retrofit [N . 3,765
Small Business [N 815

Audit and Energy Partners [ 474

Non-Residential

C&I New Construction JI 72

The archetype programs with the highest total resource cost (TRC) values in the budget
constrained achievable potential scenario were the Audit and Direct Install (TRC of 23.9) and
Small Business (TRC of 3.5) archetype programs. Similarly, the highest program administrative
cost (PAC) values in the budget constrained achievable potential scenario was observed for the
Audit and Direct Install Programs (PAC of 22.3), while the Retrofit (PAC of 5.5) archetype
program had the second highest PAC.

The portfolio acquisition cost was estimated to be $ 311 per megawatt-hour (MWh) for the
budget constrained scenario. In the budget constrained scenario, the highest acquisition costs
were associated with the Aboriginal ($1,282/MWh) and Whole Home ($1,241/MWh) archetype
programs, while the lowest acquisition costs were associated with the Audit and Energy
Partners ($191/MWh each) and Retrofit ($191/MWh) archetype programs.
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Additional Analyses

Comparison with Other Jurisdictions

The main objective of the comparison of the Ontario achievable potential scenario savings with
other comparable states in the United States was to assess the feasibility and practicality of the
potential savings estimates. Ontario’s achievable potential results were compared with the
actual savings achieved over 4 years, from 2011 to 2014, in nine Northeast American states:
New York, Massachusetts, Maryland, Connecticut, New Hampshire, the District of Columbia,
Rhode Island, Vermont, and Maine.

The average annual savings under a budget constrained scenario were estimated to be 0.88%
of total sales for Ontario. The annual average actual savings for the nine American states
ranged from 0.33% to 2.08% of total sales, and the average for all nine states was 1.08%.
Based on the comparative analysis, it appeared that Ontario’s achievable potential savings
estimate was within the feasible range of actual savings achieved by these states, and some
states achieved significantly higher percentage savings of sales than estimated for Ontario, as
illustrated in Figure 1-4.

Figure 1-4: Comparison of Savings as Percentage of Total Sales

Savings as a Percent of Sales (Including All Sectors)
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0.00% 0.50% 1.00% 1.50% 2.00% 2.50%

Because the budget constrained scenario was based on an optimized TRC ranking approach,
one would expect the acquisition cost to be somewhat optimized. Having the Ontario estimated
acquisition cost for the unconstrained and budget constrained scenarios, be higher and lower,
respectively, than the average actual acquisition cost of several American states (see Figure
1-5), suggested that the Ontario estimate is in a practically achievable range.
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Figure 1-5: Comparison of Acquisition Costs
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Sensitivity Analysis

The objective of the sensitivity analysis was to assess the impact on the achievable potential
savings if key input parameters were changed. The key input parameters that were assessed in
the sensitivity analysis were:

= |ncentive rates
= Adoption curves

= Avoided cost.

The budget constrained scenario indicated that the portion of residential load affected the
impact of increasing or decreasing the incentive rates. Due to the lower price elasticity for the
residential sector, for an LDC with a relatively larger portion of residential load, more money
allocated to incentives did not result in incrementally more savings.

For both the unconstrained and the budget constrained scenarios, the increase or decrease in
savings was relatively proportional to the changes in adoption rates. Increased adoption rates in
the budget constrained scenario did have a significantly lower impact on increased savings,
compared to the unconstrained scenario. A 25% increase in adoption rates resulted in an
increase savings of between 6% and 8% in the budget constrained achievable potential
scenario; this compared to 23% to 24% for the unconstrained achievable potential scenario.

A small correlated impact was observed for the unconstrained potential: a 25% increase in
avoided costs led to 3% of additional potential. The sensitivity analysis indicated that the
© Nexanr Achievable Potential Study: Short Term Analysis 8



1 EXECUTIVE SUMMARY

residential sector was more sensitive to changes in avoided costs. For the budget constrained,
achievable potential scenario, there did not seem to be any direct correlation with an increase or
decrease of avoided cost.

Conservation First Framework (CFF) and Behind-the-Meter Generation (BMG)

The potential for electricity reduction resulting from BMG was assessed in a separate study and
the methodology and results were presented in a separate report published by IESO. The
results from the BMG study were used to determine the total achievable potential for electricity
reduction. The total budget constrained, achievable potential for both energy efficiency (EE) and
BMG was 7,349 GWh in 2020, which was 5% more than the 7,000 GWh provincial target set by
the CFF for 2020. The budget associated with the achievable potential was $ 2,213 million.

Recommendations

Table 1-2 summarizes the observations and recommendations to improve data and accuracy,
address gaps, and enhance the process for future potential analyses.

Table 1-2: Observations and Recommendations

Overall Process, Methodology, and Schedul%

It is anticipated that updating the LDC profiles will require less time in the next study, but this step is time-
consuming to ensure adequate review by all LDCs, and sufficient time needs to be allocated to this step.

Sufficient time needs to be allocated to generate and review draft results. It is recommended that IESO conduct
test model runs to review the draft results prior to undertaking a full model run.

Methodologies and approaches were reviewed and adjusted as needed throughout the study. In future studies, it
may be beneficial to identify key methodologies and plan extra time for reviewing these methodologies and the
implications of the results.

The study used an optimized TRC ranking approach to estimate the budget constrained achievable potential.
Depending on the objectives of future potential studies, it may be beneficial to review additional approaches to
develop budget constrained achievable potential.

This was the first time that both EE and BMG potential was assessed and integrated to derive the potential
savings. Combining the two studies into one study would assist in a more effective alignment of the
methodologies and the schedule of the integration.

The study was completed in mid-2016 and used 2014 as the base year; close to the completion of the project,
program evaluation data became available for 2015. It is recommended that IESO consider the timing of the
program evaluation results when scheduling the achievable potential study and when selecting the base year.

Data Collection

Since the study followed a bottom-up approach that was LDC- and program-focused, it was important to obtain
as much LDC and program primary data as possible.

Obtaining LDC data prior to the formal kick-off of the study assisted in optimizing the time required to conduct the
study and it is recommended to follow a similar approach for future studies.

Program performance data provided important input for the study, especially in terms of understanding
participation rates and measure adoption. Accurately tracking this information and being able to access the
information for the study, would help to increase the accuracy of future studies. It is recommended that IESO
identify internal program data at the measure level that can be leveraged for future potential studies.
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LDC Profiles

The LDC Profiles provided a significant benefit to the study by defining the segmentation and load share for each
LDC. The LDC profiles were one of the key inputs in the model, and updating the profiles would be a critical
component to include in future studies.

The larger LDCs were able to provide data to develop the LDC profiles, while many of the smaller LDCs had
difficulty submitting the data. Most often, smaller LDCs did not have the necessary resources or did not track and
collect data that was easy to compile in the format requested for the study. It is recommended that IESO take the
lead in collecting data from the smaller LDCs and provide assistance to the smaller LDCs in the data collection
step.

Mapping the billing data to NAICS was very beneficial to segmenting the LDC data and developing more
accurate LDC profiles. It is recommended that IESO promote the mapping of billing data to NAICS when it can be
done cost-effectively and when it also provides additional benefits to the LDC.

The accuracy of the achievable potential analysis would be improved by having primary data and information to
inform, for example, energy intensity values according to building type and end use saturation. It is
recommended that IESO identify two to three critical subsectors and evaluate the cost-benefit of the studies to
determine if these studies should be commissioned. Collaborating with the gas utilities on the initiative could
potentially result in cost sharing and could also optimize the efficiency in reaching out to customers to participate
in the study.

Measures

The incentive rate was a significant driver in the acquisition costs (typically representing the majority of the
program delivery costs). While fairly good records were kept on the incentive costs, information on the average
measure incremental costs was not as well organized. A provincial-wide database that tracks measure
incremental costs would be useful for the accurate estimation of incentive rates.

The IESO’s measures and assumptions (M&A) list and measure database were important information sources for
the achievable potential studies. It is recommended that IESO expand the measure database to address:
baseline information, incremental cost data, 8760 avoided energy cost, and deemed savings and costs for key
parameters.

Working Group

The working group functioned very well throughout the study and was a critical element in the success of the
study. It is recommended that IESO continue including a working group and working subgroups in future studies,
to assist with guidance, input, review of draft and final project material, and communication with the LDCs.

Due to the size and complexity of the study, providing both underlying (i.e. assumptions) data and results data to
working group members in an expedited manner and in an understandable format proved challenging. For future
studies, it is recommended that IESO build this into the process early on to provide information to LDCs in a
meaningful and digestible format with more comfortable lead-time.

To manage the project and ensure effective communication and interaction with the working group, it is
recommended that IESO ensure adequate staffing dedicated to the project. Having a full-time IESO project
manager on the project is seen as a very important element of success.

Coordination with Natural Gas DSM Programs

A few measures were applicable to both CDM and DSM programs. It is recommended that IESO share data
relevant to the adoption of these measures to inform future potential studies.

The shared data could also assist in program design and program delivery to minimize duplication of efforts
between the LDCs and the gas utilities.
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The achievable potential study (APS) was required through a direction (2015-2020
Conservation First Framework, dated March 31, 2014) from Ontario’s Minister of Energy. The
study was a condition of the Energy Conservation Agreement (ECA) between the IESO and
Ontario’s LDCs, which governs the 2015-2020 Conservation First Framework. The IESO is
required to coordinate, support, and fund the delivery of CDM programs delivered by LDCs to
achieve a total of 7 TWh of persistent reductions in electricity consumption between January 1,
2015, and December 31, 2020.

There are two major needs for developing a new estimate of the achievable electricity
conservation potential in Ontario:
= Develop an estimate of LDC specific and province-wide (LDC aggregate) achievable
potential between 2015 and 2020 to inform the mid-term review of the 2015-2020 CFF
and to provide insights to assist LDCs with program planning and design. This is referred
to as the short term analysis in this report.

= Develop a 20-year provincial achievable potential forecast to inform long term resource
planning and energy efficiency program design. This is referred to as the long term
analysis in this report.

Nexant was retained by IESO to undertake the APS and to deliver results and reports for the
two analyses. This report addresses the short term analysis, while the long term analysis is
addressed in a separate report. The timeframe of the short term analysis was from 2015 to 2020
and the scope included the following main items:

= Distribution-connected customers within each LDC’s service area

= All commercially available technology-based and energy management/behaviour-based
energy efficiency measures applicable to the Ontario market.

The main outputs of the short term analysis included:

= Annual province-wide (LDC aggregate) and LDC specific, achievable, cost-effective
electricity savings and associated costs between 2015 and 2020 under a budget
constrained and unconstrained scenario.

= |dentification of opportunities and insights for conservation program enhancements and
new program offerings to realize this potential.

= Analysis to identify the most sensitive inputs to the results.

= Recommendations to direct future work.

! Behind-the-meter-generation, embedded load displacement, demand response, and pricing mechanisms were included as eligible
measures. The potential savings from eligible behind-the-meter generation was analyzed in a separate study.
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3 Methodology

The main differences between the methodology used in this study compared to previous
potential analysis studies completed for Ontario included:

= Unique energy use profiles were developed for each LDC to reflect the composition of
the LDC'’s load. These LDC load profiles provided the breakdown of energy use by
residential, commercial (including institutional), and industrial sectors for each LDC. The
data sources used to inform the development of the LDC profiles are discussed in
Section 6.1.1.

= The analysis of potential electricity savings was modelled and determined at the LDC
level for each LDC. This provided each LDC with an estimate of what the LDC’s potential
savings were over the six years through the end of 2020.

= The potential savings were determined and modelled at the program-level. Energy
efficiency opportunities (or measures) were mapped to programs, and the potential
savings of the programs that were applicable to a particular LDC were estimated for
each LDC. This provided each LDC with an indication of what the savings potential of
applicable programs was, and what programs could potentially be used to assist the
LDC in achieving its 2020 targets under the Conservation First Framework.

= The potential savings were estimated for each LDC, under a budget constrained and
unconstrained achievable potential scenario. This provided each LDC with an estimate
of the potential savings that could be achieved at the current approved budget, as well
as without any budget constraints.

Since this study was focused on modelling at the LDC and program levels, the analysis and
results benefited greatly from LDC data and input. In cases where there was a lack of LDC data,
secondary data and assumptions were used and are highlighted in this report.

The study’s approach relied on best practices’ in potential analysis, as well as collaboration and
transparency between Nexant, IESO, and IESO’s stakeholders. Nexant shared all major
analysis spreadsheets and assumptions with IESO and the working group. Table 3-1 provides a
summary of tasks for the short term analysis and the associated report sections where the
methodology, results, and discussions are presented. In each of the report sections, the
associated methodology is described at the beginning of the section.

The development of the deliverables and reports were completed with continuous collaboration
and input from IESO and the working group. The working group consisted of representatives
from IESO, twelve LDCs, the Ministry of Energy, the Electricity Distributors Association, the
Ontario Energy Board, the Environmental Commissioner of Ontario, Enbridge Gas Distribution,

! The best practices were based on Nexant’s experience conducting more than 35 potential studies, Nexant’s familiarity with
potential studies conducted by other consultants and input provided by the expert panel.
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and Union Gas. Monthly meetings were held to inform the working group about progress, and to
present and discuss methodologies, assumptions, and draft and final deliverables.

Table 3-1 Tasks and Associated Report Sections

Task I Report Section

Sections 4 and 5

Task 1: Identify measures and develop archetype programs

Task 2: Develop LDC profiles Section 6

Task 3: Develop participation and potential savings estimates Sections 7 through 10
Task 4: Conduct sensitivity analysis Section 11

Task 5: Compare potential to baseline and reference forecast Section 11

Task 6: Program enhancements and new program recommendations - Section 12
Task 7: Future work and continuous improvement recommendations Section 12

Task 8: Develop report and deliverables Section 3

Sub-working groups were formed specifically to provide input in developing the archetype
programs, and the methodology to develop the achievable potential.

The remainder of the report provides detailed methodologies for each step in the potential
analysis process, together with the results and analyses, according to the following sections:

= Measures

= LDC profiles

= Archetype programs

= Base year and reference case forecasts
= Technical potential

= Economic potential

= Achievable potential

= Additional analyses

= Recommendations
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An important research task of the potential study was a review of energy efficiency measures
and programs. The objective of the research was to develop a comprehensive list of measures
and archetype programs applicable to Ontario, which included both technology and non-
technology measures. The research obtained information about measures and programs, such
as savings, costs, and measure lifetimes. The information from this research provided the
necessary input to assess cost-effectiveness during the development of archetype programs
applicable to Ontario.

4.1 Methodology

Measures included in IESO’s M&A list formed the basis for the measure research and was used
to populate an initial measure list. This list was supplemented by Nexant’s extensive internal
measure library, as well as by measures from technical reference manuals (TRMs) in North
America. For the short term analysis, only commercially available measures in Ontario were
included. Relevant measures that were under development at the time of the study and that are
expected to become commercially available during the next 20 years were considered in the
long term analysis. Once a draft set of energy efficiency measures was compiled, it was
reviewed with the IESO before the list was finalized. Once finalized, the potential measure
impacts were determined by collecting data on energy savings, cost, lifetime, and technical
applicability. This work involved a five step process.

1. Define market classes and develop end use, subsector, and sector profiles.
2. Screen measure eligibility and applicability.

3. Develop base case measure consumption and costs.
4. Develop efficient case measure impacts and costs.
5. Collaborate with IESO and APS working group to gather measure feedback and refine

parameters.

The methodology included an assessment of measures in terms of cost-effectiveness,
competition, and interactive effects. Further details on the research and methodology applied in
the five steps are provided below.

Step 1: Define Market Classes and Develop End use, Subsector, and Sector Profiles

Each measure was defined according to its applicability to: sector, subsector, end use, climate
region, and vintage (for example, existing buildings or new construction). Table 4-1 summarizes
the sectors and subsectors used in the study, which were aligned with the IESO’s End use
Forecasting (EUF) model for long term planning purposes.
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To align the measures with end uses, subsectors, and sectors, it was necessary to develop end
use profiles for each subsector and sector. These profiles also provided the framework for the
subsequent modelling of savings potential.

Table 4-1 Sectors and Subsectors

Multi-unit residential
building (MURB) low rise

Non-food retail
Food retail

Residential Commercial Industrial
Single family Large office Primary metals
Row house Small office Paper manufacturing

Auto-parts manufacturing
Chemical manufacturing

Multi-unit residential Restaurant

Plastic and rubber manufacturing
building (MURB) high rise

) ) Lodging Food and beverage manufacturing
Other residential Hospitals Fabricated metals
Subsector Nursing homes Non-metallic minerals
Schools Wood products manufacturing
Universities Petroleum refineries

Warehouse wholesale Electronics manufacturing
Data centers Mining

Transportation, Communication, Agriculture

Utilities (TCU)

Other commercial buildings

Miscellaneous industrial

End use profiles were developed by climate region for each subsector to provide a profile
template of energy end use. End use profiles from the IESO’s End Use Forecaster (EUF) model
were used and an example is provided in Figure 4-1 for the single family subsector. The figure
shows that the profile consists of the contribution of each end use to the total energy use (i.e.
100%) of the subsector.

Step 2: Screen Measure Eligibility and Applicability

Measures were screened to ensure that only measures that were eligible, per the CFF
requirements, were included in the measure list and archetype programs. Measures were
further screened to ensure that only measures applicable to Ontario were included. The
measure list was developed primarily from the IESO’s M&A list for Ontario, with additional
measures added from Nexant’s internal library. A review of the measures resulted in excluding
standard compact fluorescent lightbulbs (CFLs), since it was determined they were no longer an
EE measure in Ontario. The hot water reset measure was also removed because it was
considered a liability in Ontario.

Step 3: Develop Base Case Measure Consumption and Costs

Each measure provided an energy savings compared to a base case equipment or measure.
The base case equipment or measure was determined along with its annual energy

¢©' Nexanr Achievable Potential Study: Short Term Analysis 15



4 MEASURES

consumption and efficiency. A description of all base case equipment, efficiencies, and
practices were documented. Information to determine annual energy consumption was obtained
as part of the development of the LDC profiles, which is described in Section 6.

Figure 4-1: Example of End use Profile

Sector Subsector End Use

Residential Single Family Plug Load 15.6%

Space Heating QKA
Row House

Commercial

Miscellaneous 12.4%

Industrial 12.1%

_ MURB Low Rise

MURB High Rise Re rigeration 9.7%

Ventilation 8.2%

Other
Space Cooling 6.5%

Clo 6.1%
q 4.9%
Freezers 3.9%
Hot Water 2.5%

Dehumidifers 1.4%

Dishwashers 1.0%
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=
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Step 4: Develop Efficient Case Measure Impacts and Costs

For each of the energy efficiency measures, savings and cost impacts were determined.
Savings and cost data were necessary to determine the cost-effectiveness of measures and
programs. In general, the cost of a replacement measure was based on the incremental cost,
while the cost of a retrofit measure was the full measure cost. The main sources of information
were IESO’s M&A list, Nexant’'s measure library, TRMs, measure databases across North
America, and research that included cost databases (such as RSMeans) and vendor data.

For both measure costs and base case consumption, Nexant also accounted for: the varying
permutations of turnover (i.e. replace on burnout) by measure and vintage, early replacement,
new construction, and existing (i.e. retrofit). Depending on the vintage permutation for each
measure, the assumed base case consumption was aligned with either code minimum or
market baseline (i.e. baseline of existing stock of equipment), while the assumed measure cost
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was either the incremental cost of the measure over the baseline or the full cost of the measure.
Table 4-2 below shows the varying baseline/cost assumptions that Nexant used in the measure
research.

Table 4-2: Measure Vintage Table

Measure Type Vintage Description Savings
Baseline
Turnover Replace equipment at end of life ~ Code Incremental cost
Equipment Early Replace equipment before end of life Existing stock Full cost
replacement
New Install equipment in new construction Code Incremental cost
Existing Retrofit existing condition (e.g. add Existing stock Full cost
Non- insulation)
equipment
New Install measure in new construction Code Incremental cost

Step 5: Collaborate with IESO to Gather Measure Feedback and Refine Parameters

The measure assumptions and data were reviewed with IESO staff before the development of
the archetype programs used for estimating short term potential.

4.2 Measures
The complete measure list included:

= 138 measures for the residential sector

= 219 measures for the commercial sector

= 188 measures for the industrial sector
Many additional measures were included in the final measure list that were not part of the
IESO’s M&A list, but all of the high-impact typical EE measures were already part of the M&A

list. To assist with determining the cost-effectiveness of measures in the future, it would be
beneficial to have a provincial incremental measure cost database.

The list of all the measures is included in an Excel workbook that accompanies this report,
which includes the information listed below:

= Name of measure
= Measure type
= Baseline technology

= Applicable end use

A sample of the measure list is provided in Table 4-3.
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For each measure, a workbook was developed, which included the following information:

= Classification of measure by type, end use, and subsector

= Measure life

= Description of the base case scenario, and the primary and secondary efficiency cases

= Variable inputs

= Savings algorithms and calculations per subsector, taking weather zones and

subsectors into consideration

= Cost algorithms and calculations

= Sources and supporting information

= Qutput to be used as input in Nexant’s potential analysis model

An example of a measure workbook is provided in Figure 4-2, Figure 4-3, and Figure 4-4.

Table 4-3: Sample of Measure List for Residential Sector

Measure Name Measure Type Base Technolog) End Use

Residential new construction, Tier 1 (10% - Non-equipment : Standard residential new All

more efficient) construction building

Residential new construction, Tier 2 (20% | Non-equipment | Standard residential new All

more efficient) construction building

Residential new construction, Tier 3 (30% | Non-equipment | Standard residential new All

more efficient) construction building

Behaviour modification: home energy Non-equipment - No report provided to customer = All

reports

Clotheslines Non-equipment : Clothes dryer (141 loads per Clothes dryers
year

ENERGY STAR® dryers  Equipment  Standard dryer ' Clothes dryers

Clothes washers, Consortium for Energy Equipment Standard clothes washer Clothes washers

Efficiency (CEE) Tier 1/ ENERGY STAR®

Clothes washers CEE, Tier 2 Equipment Standard clothes washer Clothes washers

Clothes washers CEE, Tier 3 Equipment Standard clothes washer Clothes washers

ENERGY STAR® dehumidifier: replace Equipment Non-ENERGY STAR® Dehumidifiers

with new Dehumidifier

ENERGY STAR® dishwashers (electric Equipment Standard dishwasher Dishwashers

water heating)
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Figure 4-2: Example of Measure Workbook — Classification

IName  |ECMMOTORS FOR HVAC APPLICATION (FAN-POWERED VAV BOX) - VAV Units

Equipment Type 1
Equipment Type 2
Equipment Type 3
Equipment Type 4
Equipment Type 5

Competition Group

Efficient Case Description

Primary Base Case Description

Secondary Base Case Description

Tertiary Base Case Description

Codes, Standards, & Regulations

ECM Motor on VAV Fan,1/15 HP
PSC motor on VAV Fan, 1/15 HP
PSC motor on VAV Fan, 1/15 HP

Notes
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4 MEASURES

Figure 4-3: Example of Measure Workbook — Inputs, Savings, and Sources

S
Category Pa Artri Units Source
Variable Inputs |ECM motor power (Wattsee) 75 |Watts 2015 PA TRM Page 315
SP motor power (Watts-sp-base) 121 Watts 2015 PA TRM Page 315
Load Factor 0.9 |% 2015 PA TRM Page 314
Demand Interactive Factor (IFKW) 03 |% 2015 PA TRM Page 314
2011 quasi-prescriptive release vl, table 3,
CF 0.99 |unitiess pg 324, CF2, summer
2011 quasi-prescriptive release vl, table 2,
SESP 42.0% pg 323, com space cocling, summer peak
2011 quasi-prescriptive release v1, table 1,
Hperiod 528 |hours pg 322, summer peak hours
Global Inputs ( ically loaded) |seg 1 Primary M
Segment 2 Paper Mfg
Segment 3 Auto Parts Manufacturing
Segment & Chemical Mfg
Segment 5 Plastic And Rubber Mfg
Segment 6 Food And Beverage
Segment 7 Fabricated Metals
Segment 8 Non Metallic Mi
Segment 9 Wood Products
Segment 10 [Petroleum Refineries
Segment 11 Mining
Segment 12 Miscellaneous Industrial
Segment 13 Agricultural
Segment 14 Electronic Manufacturing
Conversion Factors Jw per kw [ 1,000
[Savings Algorithms & Calculations
Algorithms (from 2014 Pennsylvania TRM) 2011 Qu Prescriptive Rel vl, Appendix A, pg 323
Delta kWh = kWhbase - kWhee Average demand savings (APays) is estmated as follows
kWhee= [(Wattsee/1000) x LF x EFLHcool x (1+IFkwh))
KWhbases ((Wattsbasee/1000) x LF x EFLHcool x (1+IFkwh)) g _ACS (m) x % SESP
Hogmoo
whene

AES (kWh) Annual
Ifkwh = ifkw x (1-(EFLHheat/(EFLiheat » EFLHcool)) x 13/11.3 . i

Figure 4-4: Example of Measure Workbook — Costs

Costs Algoritvms & Galewlations |
Algorithms
Turnover Early Replacement New
ECM MOTORS FOR HVAC APPLICATION (FAN-POWERED VAV BOX) - VAV Units | s13a] s262] $134|
[Sopporting Documenss | |
1

Baseline Cost

$127.83|Grainger Industrial Supplies Cost Data

Efficient Case Cost

$262.23|Grainger Industrial Supplies Cost Data
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5 Archetype Programs

A key characteristic of the achievable potential study was the approach to modelling at the
archetype program level and estimating achievable potential at the LDC level. The archetype
programs addressed all the subsectors and end uses. Existing and planned programs in
Ontario, and best practices in CDM programs, were taken into consideration. The archetype
programs defined the potential programs that were applicable to Ontario, and were used as the
basis for the achievable potential modelling. The archetype programs are not prescriptive in
their guidance of programs to be implemented in Ontario. The archetype programs provide
guidance in terms of savings potential that would be available in Ontario if best practice
programs were applied.

The following section provides an overview of the methodology that was used to develop the
archetype programs, followed by an overview of the archetype programs, themselves.

5.1 Methodology

The methodology to develop the archetype programs included the following main steps:

= Develop a draft list of archetype programs:
The starting point was the existing and planned Ontario programs.
Gap analysis to define the gaps in existing and planned programs.
Research and add additional archetype programs to address gaps.
= Review and finalize the list with IESO and the sub-working group.

= Survey expert representatives from LDCs, IESO, the expert panel, and Nexant to define
the most appropriate non-incentive attributes for each archetype program.

= Develop draft and final descriptions of archetype programs through a review process
with IESO and the sub-working group.

The survey of expert representatives to inform the most appropriate non-incentive attributes for
each archetype program provided input in developing the adoption curves, which were used in
the achievable potential scenario. The survey methodology and development of adoption curves
covering the achievable potential are described in Section 10. The archetype programs are
described in this section and define the non-incentive attributes included in the archetype
programs. The definition of each attribute appears in Table 5-1.
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ARCHETYPE PROGRAMS

Category
Marketing approach

Approach to making
customers aware of
utility programs,

Table 5-1 Non-Incentive Program Attributes

Description ‘

Target customer segment

This marketing strategy relies on analysis to identify customer groups or customer profiles
and generates tailored messages. The resulting marketing materials are more likely to
nfluence customers, but require additional effort to develop and align with customer

preferences.

energy efficiency, and '

associated utility-
sponsored programs.
Options for a
marketing strategy
have a range of
influence and cost.

Mass marketing

This marketing strategy is designed to cast a wide net and reach the largest number of
customers. Since all customers receive the same marketing messages, the message may
not apply to some customers. The investment in this strategy is concentrated on developing
the product message, and no additional costs are incurred to target specific customers.

Joint marketing and co-branding

This marketing approach is designed to enhance existing efforts by market channel allies,
including, for example, a utility seal of approval for contractors, a preferred contractor
database, or enhanced in-store displays for retail partners. This approach is designed to
encourage customers who are “already in the market” to adopt more energy efficient
measures. The additional costs of this approach may include enforcement of brand

standards.

Customer
experience

Addresses how
customers acquire
energy savings. The
ease of participation,
or mechanism of
participation, can
influence customer
adoption of energy
efficiency.

Technical assistance

Customers receive advice and recommendations for measures that can save them energy.
This may include design assistance for major renovations or new construction, for example,
recommendations for the type of heating, ventilation, and air conditioning (HVAC)
configuration that saves the most energy given a home’s construction and the occupants’
habits as determined by channel partners.

Direct install

This approach is designed to minimize customer involvement and routine disruption while
providing clear benefits to the customer.

Self-directed

The customer identifies energy efficiency opportunities and programs that are most
beneficial to them, without providing utility interventions beyond marketing for program
awareness or customer rebates for purchase of energy efficiency equipment.

Behaviour

A behavioural experience educates customers about how their energy consumption
compares to peer groups. It also educates customers about their existing energy
consumption in an effort to help them identify alternative behaviours or investments that can
save energy.

Type of incentive

This attribute
addresses barriers to
energy efficiency,

Customer rebate

Customer rebates focus on barriers related to the up-front cost of energy efficiency
measures. Utility-sponsored programs can encourage mare program participation by
lowering the incremental costs of energy efficiency measures included in the program,
relative to baseline efficiency measures.

O Nexanr

Achievable Potential Study: Short Term Analysis 22



ARCHETYPE PROGRAMS

Category

Description

such as the lack of
knowledge about
energy efficiency
benefits, the low
availability of energy
efficient products, or
the capital expenses
associated with
energy efficiency
equipment.

Sales incentive (rewards channel partners or trade allies)

Incentives are designed to reward channel partners or trade allies for sales of energy
efficiency measures. In the case of consumer-facing measures, this may include incentives
to salespeople who work in retail outlets, or it may include spiffs or bonuses for sales of
higher-efficiency measures typically installed by contractors. Sales incentives are designed
to overcome barriers related to lack of knowledge about energy efficiency benefits, or lack of
familiarity with new products.

Upstream incentives and mark-downs

Incentives are designed to reduce point-of-sale costs or to encourage distributors and
retailers to increase the share of energy efficiency product offered. This strategy is designed
to overcome barriers associated with lack of product availability.

5.2 Review of Ontario Programs

The existing CDM programs offered in Ontario were reviewed to understand the participation
and electricity trends of the programs, as well as the challenges and barriers the programs were
experiencing. Table 5-2 summarizes Ontario’s existing programs, together with the observed
trends, challenges, and barriers. The review of the programs was informed by the annual
program evaluation reports.' The archetype programs that were developed for the study, and
which were described in Section 5.3, were informed by the review and assessment of the
existing Ontario programs.

! IESO program evaluation reports are posted online: http://www.powerauthority.on.ca/opa-conservation/conservation-information-
hub/evaluation-measurement-verification/reports.

¢ Nexanr

Achievable Potential Study: Short Term Analysis 23


http://wwww.powerauthoority.on.ca/opa-coonservation/consservation-informaation

ARCHETYPE PROGRAMS

Program

Table 5-2: Summary of Existing Ontario Programs?

Description

Program Evaluation Trends

Challenges and Barriers to
Overcome

Coupon
Initiatives (Bi-
Annual Retailer
Event and
Annual Coupon
Initiative)

Encourages households to
reduce their energy use by
offering participants
discounts on energy
efficient products

After a decline in
participation and savings
from 2012 to 2013, net
savings in 2014
increased six-fold over
2013

Increasing baseline
efficiency

Program dominated by
lighting measures

Increasing baseline efficiency
of lighting products
Perceived increasing
saturation of efficient lighting
products

Changing baseline measures
for lighting (e.g. more free-
riders over time)

Lack of customer knowledge
and familiarity with efficient
lighting options

Technology maturation for
efficient lighting options

Time required to educate
consumers about "do-it-
yourself" energy savings
products and efficiency
measures

HVAC Incentive

Encourages individuals
and businesses with
residential-type systems to
replace existing heating
systems with high-
efficiency furnaces
equipped with and
electronically commutated
motor (ECM), and to
replace existing central air
conditioning (CAC)
systems with, or install
new, ENERGY STAR® -
qualified CAC systems.

After a decrease in
overall participation in
2012, participation has
increased in 2013 and
2014

Program is dominated by
ECM furnaces

Contractors are the
driving force of the
initiative and are
responsible for virtually
every aspect of the
participation process

Very few participants replaced
well-functioning existing
equipment simply to save
energy

Increasing product baseline
efficiency for CAC systems
Limited cooling-season
opportunities for HYAC
savings

Perceived market saturation
for ECM motors

ECM is code requirement for
new construction in 2015

Market technology diffusion
for more efficient
furnace/HVAC blower motors
Relatively modest cost
increases for Tier Il, 15
Seasonal Energy Efficiency
Ratio (SEER) CAC units vs.
Tier |, 14.5 SEER CAC units

2 Program evaluation trends are based on published program evaluation reports. The latest reports available at the time of the study
addressed the program evaluation up to 2014.
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ARCHETYPE PROGRAMS

Program

Description

Program Evaluation Trends

Challenges and Barriers to
Overcome

Appliance The primary focus of the = Participation has = Declining program savings
Retirement initiative is the removal of declined annually opportunities and perceived
secondary units and the between 2011 to 2013, program saturation
replacement of full-sized and increased in 2014 = Lack of knowledge about the
refrigerators or freezers;a = Refrigerators and energy and capacity costs for
secondary focus is the freezers account for at operating seldom-used,
removal of room air least 90% of the total inefficient refrigeration and
conditioners (RACs) and retired units home climate control products
dehumidifiers
Appliance The initiative is offered = Participation has None identified
Exchange semi-annually through increased since 2011
‘exchange events” at = Primarily focused on
participating retailers and replacing old, inefficient
targets the retirement of dehumidifiers
older, inefficient
dehumidifiers
Home Improve home electricity =  Program participants = Difficult to identify and market
Assistance efficiency for low income were primarily residents to low income participants
customers of social housing outside of social housing
= A decrease in energy communities
savings over the lasttwo : =  Baseline lighting efficiency is
years was due to a increasing
proportionate decrease
in program participation
Aboriginal The program provides = Verified savings per =  Program faces challenges
customized conservation project were associated with the
services to First Nations considerably higher than compressed timelines that
communities, including similar income-qualified implementation staff has had
distant northern programs to operate within
communities, to reduce = Weatherization = Program faces a challenge,
their electricity use and measures account for the particularly regarding the
lower their monthly utility largest share of kW installation of weatherization
bills savings, followed by measures, due to the range
lighting measures and quality of housing stock
= Program participation present in First Nations
has grown steadily over communities
the program’s two-year
history
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Program

Description

Program Evaluation Trends

Challenges and Barriers to
Overcome

Residential
New
Construction

The initiative is designed to

encourage the construction
of energy efficient buildings
that are more efficient than
the Ontario Building Code
by allowing commercial
customers to participate in
three incentive tracks:
prescriptive, engineered,
and custom

= In 2014, savings was

driven primarily by the
prescriptive track

Baseline lighting efficiency is
increasing

Relatively low participation
ECM is a code requirement
for new construction in 2015
Increasing product baseline
efficiency for CAC systems

Audit Funding

Educate commercial and
industrial customers about
energy savings
opportunities and generate
energy savings
opportunities that drive
customers to the retrofit
program

= Participants primarily
learn of the program from
past retrofit participation,
LDC contacts, and
professional affiliations

= The facilities in the
initiative were typically
larger commercial
buildings with an average
annual electricity
consumption of 5.5 GWh

Lack of data available for
identifying potential retrofit
opportunities

Tracking system difficulties
may lead to “lost” savings
opportunities

Existing
Building
Commissioning

Provides funding for
projects comprised of
commissioning phases and
the installation of measures
to reduce electricity
consumption associated
with chilled water systems
in existing industrial,
commercial, institutional,
and multi-family residential

buildings

= In 2014, the first five

projects completed all
stages since the program
started in 2011

= In 2014, 31 participants
have completed at least
one phase of the
program

Only applicable to chilled water
systems

Small Business

Encourages the installation

After annual decreasing

Perception of market

Lighting of efficient lighting through participation from 2009 to saturation and program
an easy process and 2013, an increase occurred in maturity
minimal transaction effort 2014 Forthcoming increase in
by the customer baseline lighting efficiency
has potential to reduce
savings
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Program

Description

Program Evaluation Trends

Challenges and Barriers to
Overcome

Retrofit

Promotes the installation of

more efficient equipment in
businesses, including
incentives; participants can
participate in three tracks:
prescriptive, engineered
and custom tracks

= In 2014, results in the

prescriptive and
engineered measure-
tracks were driven by
lighting projects; in the
custom track, 77% of
energy savings came

from non-lighting projects
= Savings and participation

are increasing annually

Inertia and awareness of
financial benefits of energy
savings

Intensive savings application
process

Process and
System
Upgrade
Initiative (PSUI)

Support for the
development and
implementation of energy
efficiency projects and
system optimization
projects for facilities that
are intrinsically complex
and capital intensive

In 2014, 10 projects were
completed under the Capital
Incentive, 379 under Energy
Manager, and 2 under the
Measurement and Targeting
initiatives

Challenges with participation
process, for example, the
contract’'s complexity, rigid
and strict contract terms, and
slow approval process

Perception of lack of internal
project funding for customers
who want to complete capital
incentive projects

High
Performance
New
Construction

Encourages designers and
builders to incorporate
energy-efficient measures
to reduce electricity
consumption in newly
constructed or renovated
facilities

= In 2014, savings were
driven primarily by the
custom track

Baseline lighting efficiency is
increasing

Relatively low participation
ECM is a code requirement
for new construction in 2015
Increasing product baseline
efficiency for CAC systems

5.3 Archetype Programs

Archetype programs were used as broad categories meant to indicate the program delivery
mechanism, approach, or target sector. The program archetypes were general enough to
provide flexibility when needed, but had enough definition to serve as a logical, cohesive
program offering to help IESO and LDCs achieve their energy savings goals. The archetype
programs were informed by the review and assessment of the existing Ontario programs, which
are discussed in Section 5.2. The archetype programs aimed to address and overcome the
challenges and barriers identified for the existing programs, and were informed by best
practices researched from North American CDM programs. The archetype programs for the
residential sector, and the commercial and industrial sectors, are described in the following two

sub-sections.

5.3.1 Residential Sector
Table 5-3, below, presents a summary of the residential program archetypes, along with target
end uses, market segments, and observations and recommendations to enhance programs.
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Program

Archetype

Consumer
archetype
program

Table 5-3: Summary of Residential Program Archetypes

‘ End Uses \ Subsectors ‘ Notes

Space heating All subsectors Archetype addresses need for
Space cooling consumer self-installed measures
Ventilation and circulation

Lighting

Plug load

The current Ontario program delivery approach is consistent with other successful programs.
The bi-annual events represent an upstream incentive type, while in-store displays employ
joint-marketing approaches to build on existing advertising and sales efforts by retail channel
partners.

Focus on diversifying the source of savings in the program by expanding to new end uses and
product types.

Include offering multiple avenues for redeeming coupons, including the promotion of program
measures through mail-order catalogs or online retail.

Include information technology that supports real-time product tracking, which could be used
by LDCs or IESO to engage retail channel partners to reward successes or encourage
additional efforts.

Systems and
equipment

Space heating All subsectors Archetype is a contractor-driven

Space cooling (Note: decision-maker = Program addressing the need

Ventilation and circulation varies by building for residential equipment
type) measures that require outside

Domestic hot water .
contractors to install

Past program successes and current energy structure with Ontario's relatively high penetration
of natural gas-fueled appliances may potentially limit electricity savings available for this
program archetype.

Focus on trade ally network development. Include active LDC engagement and
communication with trade allies to provide support and training in sales techniques, equipment
education, rewards, and recognition.

Identify additional opportunities to continue its trend of market transformation, for example,
consider offering additional incentives to increase savings of the HVAC system

Audit and
direct install

All residential end uses (with a focus All subsectors =  Educate customers
on settings and peripherals) (Note: decision-maker - = Install highly cost-effective

varies by building measures
type) =  Direct to other programs

In-home audit is likely to increase costs but may also provide technical assistance, education,
and additional feedback about potential energy efficiency retrofits to existing homes. Include
low cost measures while directing participants towards other programs.

Identify cost-effective means for completing audit component, for example, identify cost-
effective contractors.

Generate marketing materials and leave-behinds that will encourage participation in larger,
more comprehensive programs.
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Program End Uses Subsectors Notes
Archetype

Whole-home Space heating All subsectors = Implement shell/envelope
Space cooling (Note: decision-maker measures
Ventilation and circulation varies by building = Energy efficiency upgrades
Domestic hot water type) that are not “plug and play”
Consider advertising in multiple media and channels, as well as cooperatively with retailers.
Provide technical assistance in the form of contractors or LDC and IESO websites.

Behavioural All end uses Single family Drives behavioural changes and

conservation
Best practices for the program include the fundamental need for a randomized, controlled trial
approach to program delivery and educational and messaging materials about how to save
energy, and cross-promoting other utility programs in behavioural product messaging.

Low income All end uses (with a focus on health All subsectors Approach centralized

and safety measures) management and existing

resources for low income
community to support energy
and health and safety benefits

Consider additional avenues for offering the program, such as other social organizations that

may have a large degree of contact with income-qualifying households.

Engage other government agencies to identify and market the program as a delivery channel

and partner.

Utilize community events to raise awareness of the program and deliver educational

components of the program.

Consider geographic approaches for targeting potential qualifying participants.

Consider neighborhood-based approaches that may limit overhead costs related to diffuse

project sites.

Aboriginal All end uses All subsectors Approach centralized
management and existing
resources for aboriginal
community to support energy,
health, and safety benefits

The existing program frequently encountered homes that were not ready for retrofit measures
due to structural deficiencies. Such deficiencies may be overcome by working with other
services and programs to enhance efforts associated with public housing support.

Evaluation results of the existing program indicate that some lag time is created by the project
application review process. An option to consider is transitioning the program to a biannual
model that would allow one project selection period, with a longer implementation period and
biannual review/evaluation.

New All end uses All subsectors =  Target highly cost-effective

construction measures
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Program End Uses Subsectors

Archetype

=  Perhaps offer additional tier
for green building market

®=  Program participants indicate a steep learning curve regarding program requirements and
processes that could be enhanced by LDC outreach, training, and engagement.

The remainder of this section describes the logic behind the program archetypes. For each
program archetype, the current Ontario programs that are similar to the archetype program are
described. The current status and significant findings from the 2014 evaluations of the programs
are summarized. A description of the archetype program is provided, which expresses the
program logic and strategy. Recommendations for enhancements or changes are included and,
in the last subsection, best practices and examples of similar programs in North America are
provided.

5.3.1.1 Residential Consumer Archetype Program
Status of Ontario Program
The existing Ontario Consumer Programs include the following:

= Bi-Annual Retailer Event

= Annual Coupon Initiatives

= Appliance Retirement and Appliance Exchange Initiatives
= HVAC Incentive Initiative.

These coupon programs are designed to address energy efficiency measures that can be
readily installed by consumers after purchase from a participating retailer. The current program
is prescriptive and lighting rebates focus on LED measures. Domestic hot water heater pipe
wrap has been removed from the program. The program has successfully demonstrated that
many energy efficiency upgrades are available and easy to implement by consumers.

The following end uses are addressed by the programs:

= Space heating (one measure)

= Ventilation and circulation (one measure)
= Lighting (seven measures)

= Plug load (three measures)

= Domestic hot water peripheral (one measure).
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Evaluation Findings
The evaluation of the 2014 coupon programs highlighted the following® items to take into
consideration for the archetype program:

= The annual net savings of the coupon initiatives in 2014 was 155.7 GWh. The savings
were primarily from lighting end use, which accounted for 95% of program savings in
2014.

= The program has successfully overcome market barriers associated with historical,
entrenched, and inefficient lighting products.

= As energy efficiency codes and product standards evolve, the program faces the reality
of increased baseline efficiency for the residential lighting end use.

= The program benefitted in 2014 by adding more popular, higher-efficiency LED lighting
products. Participating retailers pointed to this addition as the explanation for large
increases in program participation between 2013 and 2014.

Archetype Program Description

In this potential analysis, the Consumer Archetype Program addressed the need for consumer
self-installed measures. Only the two coupon programs, the Bi-annual Retailer Event and the
Conservation Instant Coupon Booklet, which are also known as the Annual Coupon Initiatives,
were included in the archetype program. The residential Consumer Archetype Program is
designed to offer rebates or incentives at point-of-purchase. Retail outlets are recruited into the
program and receive incentives to reduce the costs of easy-to-install energy efficiency
measures, such as efficient lamp (light bulb) products. Cost savings are only available to
consumer participants who present coupons for purchase. It is recommended that coupons are
available year-round from a program website, and LDCs can also distribute coupons to their
customers directly. Table 5-4 summarizes the key elements of the archetype program.

3 Research Into Action (2015). 2014 Consumer Program Evaluation. http://www.powerauthority.on.ca/opa-
conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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Table 5-4: Residential Consumer Archetype Program Summary

Program Archetype Element Description

Target sector and segments All residential subsectors and all building types

General program marketing strategy Mass marketing and joint marketing

Customer experience Self-directed

Incentive type Rebate

Measures included Existing measures: New and revised measures:
= LED = ENERGY STAR® appliances such as
= CFL refrigerators, dryers, dehumidifiers,
= Fixtures etc. (currently part of the appliance

- Celling fans retlre.ment and e?<change program)
- Lighting control products Appliance recycling coupons:

Freezer recycling (with or without
replacement)

Refrigerator recycling (with or
without replacement)

) = Other home electronics, such as air
*  Heavy duty outdoor timers purifiers (exchange) and ENERGY
= Advanced power bars or STAR® electronics:

power strips

=  Hot water pipe wraps

=  Electric water heater
blankets

= Weather-stripping

Printers
= Qutdoor clothesline

Audio amplifiers
stands and kits

Optical disc players
Desktop computers
Notebook computers

= Electric baseboard
programmable

thermostats
Computer monitors

Game consoles
Set-top boxes

=  Domestic hot water peripheral
measures (electric use only):

Faucet aerators
Low flow shower heads

Best Practices and Reference Programs

Research of similar North American programs indicated that other jurisdictions commonly offer
appliance rebates for ENERGY STAR® certified products. Specific examples included the
MASS Save Lighting and Appliances program in Massachusetts, the Efficiency Maine and
Efficiency Vermont ENERGY STAR® Product programs, and the BC Hydro Appliance Rebate
program. Best practices from the Efficiency Vermont and Efficiency Maine programs include
offering multiple avenues for redeeming coupons, including the promotion of program measures
through mail-order catalogs or online retail.

In addition to multiple pathways for participation, best practices include information technology
that supports real-time product tracking, which could be used by LDCs or IESO to engage retail
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channel partners to reward successes or encourage additional efforts. Likewise, under-
performing locations could be scheduled for in-store checkups to ensure that promotional
materials and product displays are in line with program marketing strategies.

The current Ontario program delivery approach is consistent with other successful programs.
The bi-annual events represent an upstream incentive type, while in-store displays employ joint-
marketing approaches to build on existing advertising and sales efforts by retail channel
partners. A main focus for expanding savings from the residential Consumer Archetype
Program is to focus on diversifying the source of savings in the program by expanding to new
end uses and product types. Based on observations of similar programs in other jurisdictions, it
is recommended that the existing Coupon Initiatives be enhanced by offering additional
measures. Offering additional measures would increase the number of end uses for which the
archetype program generates savings and keep pace with evolving consumer product efficiency
and controls. By broadening the measures, the archetype program also captures additional self-
install opportunities for consumers and evolving home automation and controls products.

5.3.1.2 Residential Systems and Equipment Archetype Program

Status of Ontario Program

The heating, ventilation, and air conditioning (HVAC) Incentives Initiative is the only current
residential systems and equipment program in Ontario. The program works with residential
HVAC contractors (trade allies) as the primary delivery channel for three measures: (1)
Consortium for Energy Efficiency (CEE) Tier-1 central air conditioning (CAC) systems, (2) CEE
Tier-2 CAC systems, and (3) electronically commutated motor (ECM) replacements for HVAC
fan systems.

The following end uses are addressed by the programs:

= Space heating (one measure)
= Space cooling (two measures).

Evaluation Findings
The evaluation of the 2014 coupon programs highlighted the following* items to take into
consideration for the archetype program:

= The majority of savings in the program were achieved by ECM retrofits. The two CAC
units garnered 66 kWh and 94 kWh per year per participant for Tier-1 and Tier-2
systems, respectively. The ECM retrofit to furnace fans generated 261-2,803 kWh per
year savings, depending on participants’ residential system configuration and operation
characteristics.

= Most of these ECM retrofits occurred on systems with non-electric furnaces.

4 Research Into Action (2015). 2014 Consumer Program Evaluation. http://www.powerauthority.on.ca/opa-
conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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= The primary opportunity for adoption of these measures resulted from equipment failure.
Contractors appeared to be successful in educating customers about the benefits of
higher efficiency equipment.

= Contractors also educated customers about additional measures that could save energy,
such as: adding insulation, weatherizing, and duct sealing.

Archetype Program Description

The residential System and Equipment Archetype Program delivers energy efficiency upgrades
that are not typically installed by residential occupants. Complex home systems and equipment,
such as HVAC systems and domestic hot-water systems, are typically the purview of third party
contractors. Residents hire them to make repairs or install equipment that requires contractors
with specialized knowledge and skills. Program delivery generally focuses on trade ally (third
party contractor) partnerships that take advantage of the face-to-face interactions between
residential dwelling occupants/owners and trade allies. Typical partnerships may include trade
ally training on program offerings and incentives, eligibility requirements, equipment sales, or
other strategic enhancements to program delivery. Table 5-5 summarizes the key elements of
the archetype program.

Table 5-5: Residential System and Equipment Archetype Program Summary

Program Archetype Element Description

Target sector and segments All residential subsectors and all building types

General program marketing strategy Targeted marketing

Customer experience Technical assistance

Incentive type Sales incentive

Measures included Existing measures: New and revised measures:
= Tier1and 2 CAC = Ductless mini-split heat pump 15 SEER®,
=«  ECM replacing central air conditioning (AC) and

forced-air furnace

= Ductless mini-split heat pump 15 SEER*,
replacing electric boiler and room AC

= Ground source heat pump 17 EER/3.6
COP with desuperheater

= Ground source heat pump 17 EER/3.6
COP

=  Heat pump water heaters (50- and 80-
gallon units)

=  Basement and wall insulation for homes
with little or no existing insulation (R-5 or
lower)

= Ceiling insulation for homes with little or
no existing insulation (R-4 or lower)

= Air sealing
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Best Practices and Reference Programs

Best practices for the residential Equipment and Systems Archetype Program focus on trade
ally network development. Outside of the current, popular ECM motor measure, the measures
included in this program may not be widely known to residential customers. Program success
therefore depends on the level of trade ally engagement and the quality of technical assistance
provided by trade allies. Typical best practices for developing strong trade ally networks include
active LDC engagement and communication with trade allies to provide support and training in
sales techniques, equipment education, rewards, and recognition. Example programs relevant
to the Ontario climate region include the MASS Save Deep Energy Retrofits (pilot) Program, the
Wisconsin Focus on Energy Residential Rewards and Enhanced Renewable Rewards Program,
the Pacific Gas & Electric (PG&E) Appliances program, and the Efficiency Maine Water Heater
Rebate program and Heating System Projects program.

Past program successes and current energy structure with Ontario's relatively high penetration
of natural gas—fueled appliances may potentially limit electricity savings available for this
program archetype. In Ontario, natural gas systems occupy the majority share of residential
space heating and domestic hot water end uses. Furthermore, the current HVAC Initiative
savings are dominated by the ECM motor measure, installed on furnace fan equipment, which
will soon become the code/product standard requirement for this equipment. All of these factors
suggest that the residential Systems and Equipment Archetype Program would benefit from
identifying additional opportunities to continue its trend of market transformation. Potential
enhancements to programs that align with this archetype program include:

= Engage contractors with the training and education necessary to market additional cost-
effective measures, in addition to the current ECM motor, which will become a code
requirement and which appears to already have wide acceptance.

= Consider offering additional incentives to increase the savings of the HVAC system,
such as shell and envelope measures or duct sealing.

= Continue to push for gains in residential HVAC efficiency by adding other HVAC heating
and ventilation system controls for the Ontario market. For example, equipment that
allows heating zone controls may achieve additional savings by limiting the operation of
residential HVAC equipment to areas of the home that are in use.

5.3.1.3 Residential Audit and Direct Install Archetype Program

Status of Ontario Program

Some LDCs are currently conducting a pilot program for residential direct mail energy efficiency
kits. The following end uses are addressed by the programs:

= Lighting (one measure)
= Shell and building envelope (three measures)
= Domestic hot water (six measures)

= Cooking (one measure)
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= Plug load (two measures).

Evaluation Findings
No program evaluations are available, since only pilot programs are currently being delivered.

Archetype Program Description
The residential Audit and Direct Install Archetype Program is designed to educate consumers
about electricity consumption:

= The major home characteristics that determine the magnitude of home energy
consumption

= Simple tips to reduce costs and consumption

= Recommendations of larger energy savings retrofits that might be accomplished in the
home.

The direct install component allows immediate savings by installing highly cost-effective
measures that have the added benefit, in many cases, of demonstrating to customers the range
of energy efficiency products available. This archetype program also fits well with a whole-home
approach that markets larger efficiency retrofit projects, such as adding attic insulation or duct
sealing. Essentially, this archetype program serves as a demonstration platform for marketing
additional savings and programs. Table 5-6 summarizes the key elements of the archetype
program.

Table 5-6: Residential Audit and Direct Install Archetype Program Summary

Program Archetype Element Description

Target sector and segments All residential subsectors and building types

General program marketing strategy Mass marketing

Customer experience Direct install
Incentive type Behavioural
Measures included Existing measures: New and revised measures:

Measures included in the pilot - =  Furnace whistle

programs address the = Hot water pipe wrap

following end uses: = Water heater temperature setback

=  Lighting

= Shell and building
envelope

=  Domestic hot water

= Cooking

= Plug load

Best Practices and Reference Programs

Many jurisdictions offer home energy savings kits that are often classified as direct install
because the utility pays the full cost of the measures included. BC Hydro offers free energy
savings kits for income-qualifying accounts. Manitoba Hydro has a PowerSmart Water and
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Energy Savings program that offers similar measures to customers free of charge. The concept
of an in-home audit is likely to increase costs but may also provide technical assistance,
education, and additional feedback about potential energy efficiency retrofits to existing homes.
Keeping home audit programs cost-effective can be difficult, and many jurisdictions combine
home audit efforts with energy efficiency financing. This combination is beneficial for ensuring
that high-impact measures are included to offset the cost of providing in-home audits. The goal
of these programs is to include low cost measures while directing participants towards other
programs. This is effective if there is a mechanism for cross-program attributes that allows direct
install programs to claim a share of the energy savings credit from audit recipients that “follow
the audit prescription,” and install measures offered by other programs. New York State Energy
Research and Development Authority (NYSERDA), MASS Save of Massachusetts, and
Efficiency Maine offer audit-to-loan programs for installing energy efficiency measures.

Potential elements to consider for programs that align with this archetype program include:

= |dentify cost-effective means for completing the audit component (e.g. identify cost-
effective contractors)

= Generate marketing materials and leave-behinds that will encourage participation in
larger, more comprehensive programs

= Use the residential audit and direct install program as a complementary platform for
pushing potential energy savings to higher impact programs.

5.3.1.4 Residential Whole-Home Archetype Program
Status of Ontario Program
No approved programs existed.

Evaluation Findings
No program evaluations were available, since only pilot programs are currently being delivered.

Archetype Program Description

The residential Whole-Home Archetype Program focused primarily on contractor-installed
measures that enhance the building envelope or shell of residential buildings such that weather
conditions have less influence on occupants’ electricity consumption. The archetype program is
a logical complement to the residential Audit and Direct Install Archetype Program.

The residential Whole-Home Archetype Program concept is highly applicable in markets where
HVAC electricity load shares are substantial. Based on previous evaluation findings, the
residential whole-home model has been suggested by LDCs as a potential avenue to access
additional savings. Overcoming the low electric load share for building and envelope measures
to also offer measures that generate electricity savings is a critical program design element for
the Whole-Home Archetype Program, as is the need for low cost implementation approaches.
Potential interactions between this program and other archetype programs are an important
factor for ensuring the success of this archetype program. The archetype program is limited by a
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small number of cost-effective measures that address building shell and envelope efficiency in
the Ontario market. Table 5-7 summarizes the key elements of the archetype program.

Table 5-7: Residential Whole-Home Archetype Program Summary

Program Archetype Element Description

Target sector and segments All residential subsectors and all building types

General program marketing strategy Targeted marketing

Customer experience Technical assistance

Incentive type Sales incentive

Measures included Existing measures: New and revised measures:
None = Basement wall insulation

=  Central AC maintenance, tune-up
= Heat pump maintenance, tune-up
= Walll insulation

= Air sealing

Best Practices and Reference Programs

PG&E includes Home Improvement measures in its portfolio by offering $0.15 in rebates per
square foot of installed insulation. The program advertises via multiple media and channels, as
well as cooperatively with retailers. Program staff track application data and leading indicators.
Technical assistance is available in the form of contractors or the utility website. FortisBC also
includes home efficiency and shell measures, such as insulation.

5.3.1.5 Residential Behavioural Archetype Program

Status of Ontario Program

Some LDCs have proposed pilot behavioural measures or programs in their CDM plans for the
2015-2020 CFF. The pilots address both opt-in and opt-out approaches.

Evaluation Findings
No program evaluations were available, since only pilot programs are currently being delivered.

Archetype Program Description

The residential Behavioural Archetype Program draws on social normative theory to generate
changes to customer behaviour that lead to energy conservation. Customers are compared to
each other with the goal of generating a sense of competition or awareness around households
that are either driven to seek additional energy savings or reduce their consumption, in the case
where they are on the higher end of the range of household energy consumption. The energy
consumption reports that customers receive as a consequence of the Behavioural Archetype
Program also make household energy consumption data readily available in an accessible
format. Table 5-8 summarizes the key elements of the archetype program.
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Table 5-8: Residential Behavioural Archetype Program Summary

Program Archetype Element Description

Target sector and segments All residential subsectors and all building types

General program marketing strategy Not applicable (opt-out program)

Customer experience Behavioural
Incentive type Customer rebate (for applicable measures promoted in the program)
Measures included Existing measures: New and revised measures:

All measures None

Best Practices and Reference Programs

Behavioural programs have now been implemented throughout North America. These programs
consistently save 1% to 3% of annual energy savings for single family residential homes. The
higher end of this range is typically associated with high electricity fuel shares for residential
HVAC systems. While program savings appear consistent and reliable, the exact mechanism by
which such programs generate savings is not yet fully understood.

A number of utilities offer behavioural programs and products. National Grid, Sand Diego Gas &
Electric (SDG&E), and American Electric Power (AEP) Ohio are some examples of utilities with
behavioural programs. Best practices for the program include the fundamental need for a
randomized, controlled trial approach to program delivery, educational and messaging materials
about how to save energy, and cross-promoting other utility programs in behavioural product
messaging.

5.3.1.6 Low Income Archetype Programs

Status of Ontario Program

The Ontario Home Assistance Program generates savings to low income customers using a
whole-home approach. The program consists of weatherization measures installed by delivery
agents. The program makes use of diagnostic tools that estimate post-retrofit savings on the
basis of the home’s initial condition. The program’s participation is primarily composed of social
housing occupants, and 40% of program participants indicate their landlord or building manager
initiated program activities at their home.

Evaluation Findings
The evaluation of the 2014 Home Assistance program highlighted the following® items to take
into consideration for the archetype program:

= The 2014 program evaluation indicates average savings per home is 766 kWh per year
= |dentifying eligible customers is a sensitive topic

= Weatherization measures accounted for 42% of program savings, although only 3% of
projects included weatherization.

° Opinion Dymanics (2015). 2014 Evaluation Report for the Home Assistance Program. Website:
http://www.powerauthority.on.ca/opa-conservation/conservation-information-hub/evaluation-measurement-verification/report
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Archetype Program Description

The residential Low Income Archetype Program focuses on increasing access to energy
savings; improving home comfort; and reducing health and safety concerns associated with
home weatherization, building shell, or home system inefficiencies that may be present in
certain geographies, communities, or building types. The archetype program focuses on
community benefits by engaging organizations that have existing relationships with low income
or underserved communities. Table 5-9 summarizes the key elements of the archetype
program.

Table 5-9: Residential Low Income Archetype Program Summary

Program Archetype Element Description

Target sector and segments Low income residential sector (all building types)

General program marketing strategy Joint marketing

Customer experience Direct install

Incentive type Customer rebate

Measures included Existing measures: New and revised measures:
All measures None

Best Practices and Reference Programs
Based on best practices and the 2014 evaluation of the Home Assistance Program, potential
elements to consider for programs that align with this archetype program include:

= Consider additional avenues for offering the program, such as other social organizations
that may have a large degree of contact with income-qualifying households

= Engage other government agencies to identify and market the program as a delivery
channel and partner

= Use community events to raise awareness of the program and deliver educational
components of the program

= Consider neighborhood-based approaches that may limit overhead costs related to
diffuse project sites; such an approach would combine well with modifications to the
education component that may also reduce costs associated with individual project
education

= Consider geographic approaches for targeting potential qualifying participants.

5.3.1.7 Aboriginal Archetype Program

Status of Ontario Program

The Aboriginal Conservation Program (ACP) provides conservation services to First Nations
communities to reduce electricity use. The measures include the same set of energy
conservation measures provided as part of the Home Assistance program, which is described in
the previous section. The program was launched in 2013.
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Evaluation Findings
The evaluation of the 2014 ACP highlights the following® items to take into consideration for the
archetype program:

= The ACP achieved 3.1 MWh of savings in 2014

= The evaluation findings indicate that the savings per project are slightly higher for the
ACP than for the Home Assistance program, at 770 kWh per home per year on average.

= The ACP program participants typically receive more weatherization measures,
consisting of insulation and draft-proofing, when compared to the Home Assistance
Program.

= Twenty-three percent of all First Nations communities have had the opportunity to
participate in the ACP.

= The program is delivered by First Nations Engineering Services, Ltd., and the evaluation
finding suggests this single-agent delivery strategy has been effective in Ontario.

Archetype Program Description
The Aboriginal Archetype Program addresses energy conservation in First Nations
communities. Table 5-10 summarizes the key elements of the archetype program.

Table 5-10: Aboriginal Archetype Program Summary

Program Archetype Element Description

Target sector and segments Aboriginal community (all building types)

General program marketing strategy Not applicable (communities apply and participation is determined by
government or agencies)

Customer experience Direct install

Incentive type Sales incentive (contractor is paid for completed projects)

Measures included Existing measures: New and revised measures:
All measures None

Best Practices and Reference Programs
Based on best practices and the 2014 evaluation of the ACP, potential elements to consider for
programs that align with this archetype program include:

= The existing program frequently encountered homes that were not ready for retrofit
measures due to structural deficiencies. Such deficiencies may be overcome by working
with other services and programs to enhance efforts associated with public housing
support.

= Evaluation results of the existing program indicated that some lag time is created by the
project application review process. An option to consider is transitioning the program to a

6 Opinion Dymanics (2015). 2014 Evaluation Report for the Aboriginal Conservation Program.
http://www.powerauthority.on.ca/opa-conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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biannual model that would allow one project selection period, with a longer
implementation and biannual review/evaluation period.

5.3.1.8 Residential New Construction Archetype Program

Status of Ontario Program

The Ontario Residential New Construction program encourages residential homebuilders to
construct energy efficient homes. There are three tracks for participation in the program:

= The prescriptive track includes incentives for pre-approved technologies

= The performance track offers incentives that are tied to EnerGuide energy efficiency
performance ratings

= The custom track consists of site-specific savings and incentives that are based on
standard calculation worksheets that estimate savings achieved.

The following measures are included in the program:

= Prescriptive track:
Gas furnace with ECM
15 SEER central air conditioner
Electric furnace with ECM
ENERGY STAR® lighting
Timers, switches, and motion sensors
= Performance track:
EnerGuide rating of 83 or better
ENERGY STAR® new homes.

Evaluation Findings
The evaluation of the 2014 Residential New Construction Program highlighted the following’
items to take into consideration for the archetype program:

= The residential new construction program has completed 2,685 projects since 2011,
equating to approximately 48 GWh savings

= The prescriptive track has achieved the most electricity savings: 63% of the program
total

= Prescriptive measures include lighting and ECM motors for gas and electric furnace
fans; the ECM measure is no longer a viable measure for the program, as it has become
part of baseline building codes and standards

! Frontier Associates (2015). Final Evaluation Report: High Performance New Construction and Residential New Construction
Initiatives. http://www.powerauthority.on.ca/opa-conservation/conservation-information-hub/evaluation-measurement-
verification/reports.
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= The majority of program savings from the prescriptive track are generated by lighting
measures, but ECM motors make significant contributions

= Program participants have indicated that prescriptive incentives are low and some
participants indicated they received additional incentives from another source

= Some process evaluation results indicated it may be worthwhile to consider new
construction programs that target buyers, rather than builders

= The program depends on a small number of residential home builders: 11 builders
participated in the 2011-2012 programs, with only 8 participating in 2013; only 3 of the
11 builders from 2011-2012 were still participating in 2013.

Archetype Program Description

The residential New Construction Archetype Program is similar to “upstream” consumer
programs in that it targets the supply side of the new construction market to increase the
efficiency of offered products. The archetype program provides set incentives for common
energy efficiency opportunities, such as lighting, that have relatively standard use and savings
values. Other measures that may be more site-specific can be rebated through a custom,
energy modelling approach. Finally, whole-home performance can be used to apply for
incentives by producing homes that meet the minimum EnerGuide or ENERGY STAR® ratings
accepted by the program. Table 5-11 summarizes the key elements of the archetype program.

Table 5-11: Residential New Construction Archetype Program Summary

Program Archetype Element Description

Target sector and segments All subsectors, with a focus on new construction

General program marketing strategy Joint marketing

Customer experience Technical assistance

Incentive type Customer rebate

Measures included Existing measures: New and revised measures:
All measures None

Best Practices and Reference Programs
Based on best practices and the 2014 evaluation of the Residential New Construction Program,
potential elements to consider for programs that align with this archetype program include:

= Program participants indicate a steep learning curve regarding program requirements
and processes; LDC outreach, training, and engagement could help participants.

5.3.2 Commercial and Industrial Sector
Table 5-12 summarizes the C&l program archetypes along with target end uses and subsectors.
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Table 5-12: Summary of Commerial and Industrial (C&I) Program Archetypes

Program Archetype |

Audit and Energy
Partners

End Uses | Subsectors ‘ ‘ Notes

All end uses All commercial and = Identify operational and

industrial subsectors control measures

(with a focus on medium -« Dijrect to retrofit program

to large customers) = Engage in behavioural,

strategic energy
management

Develop a web-based, behavioural component to the program that increases customer
awareness and engagement around energy efficiency.

Consider rebranding the program to showcase enhancements.

Make use of the data collected by an audit program and develop a follow-up procedure
that cross-promotes other commercial programs.

Consider third party direct installation, where “bundled” audit recommendations
suggest the potential for economies of scale.

Make a strong business case for long term, strategic investment in energy efficiency
based on the site-specific data collected during the audit.

Establish technical and financial planning assistance to integrate energy savings
potential with capital project planning.

The program provides a platform for LDCs that wish to market themselves to medium
and large customers as a trusted energy management partner.

Retrofit

All end uses All commercial and Addresses need to overcome

industrial subsectors cost barriers and increase
efficiency of commercial
equipment

Commercial and industrial energy efficiency retrofit programs are nearly universal
among utility-sponsored market interventions. Some jurisdictions focus on specific
subsectors or segments to offer energy savings that are tailored or targeted for
relevant building or facility types.

Best practices indicate the need for constant and consistent engagement across
multiple platforms. In addition, LDCs may want to consider how they can best provide
support with in-kind services for training, marketing, conference, web tools, and
partnerships with other organizations.

The segmentation strategy and approach should be flexible to align with LDC market
characteristics.

Engage trade allies in a manner consistent with residential approaches.

Examine the potential to reward participants with non-rebate incentives, such as public
recognition and marketing support.

Review the performance of existing measures and measure the portfolio relative to
cost-effectiveness.

Continue offering variable speed drive (VSD) motor control rebates, but consider
additional HVAC periphery measures, such as zone controls that may supplement the
savings from VSD systems.

Target additional national accounts for non-lighting HVAC and plug load savings.
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Program Archetype End Uses Subsectors
Small Business = Lighting Commercial and Archetype is direct install
= Space heating industrial businesses approach to implement fast,
= Space cooling with <50 kW average cost-effective CDM measures
annual demand where energy management is

=  Ventilation and

. . not a major cost
circulation

=  Domestic hot water
= Plug load

=  Most of the small business programs focus on engaging channel allies to help
implement efficiency opportunities. Utility engagement includes training for channel
allies, promotional materials, conferences, and workshops. Real-time data on channel
ally performance allow utility sponsors to apply motivation and encouragement directly
to participating channel partners.

=  Consider the business case for the continued shift away from CFL measures towards
LEDs.

= Add additional energy savings measures that can be installed along with lighting.

=  Offer discounts on measures that are not cost-effective when offered solely as direct
install, but may become cost-effective with some limited customer cost sharing.

New Construction All end uses All commercial and Supply-chain program that
industrial subsectors engages design and
construction upstream

=  Review program allowances against program cost-effectiveness thresholds to ensure
alignment between savings and incentives.

= A potential program strategy may be developed around the viewpoint of design/build
firms as channel allies for LDCs in implementing the program.

= Nearly all the existing High Performance New Construction program evaluation
recommendations focus on data management and program processes, such as a
consistent methodology for calculating savings across LDCs, reporting additional
details on engineering track projects, monitoring project documentation, and including
the assumptions used when calculating simulated energy savings from proposed
projects.

= Evaluate the possibility of increasing program incentives from the standpoint of
program cost-effectiveness and net-to-gross implications.

Similar to the previous section, which addresses the residential archetype programs, the
remainder of this section describes the logic behind the commercial and industrial program
archetypes. For each program archetype, the current Ontario programs that are similar to the
archetype program are described. The current status and significant findings from the 2014
evaluation of the programs are summarized. A description of the archetype program is provided,
which expresses the program logic and strategy. Recommendations for enhancements or
changes are included and, in the last subsection, best practices and examples of similar
programs in North America are provided.
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5.3.2.1 C&l Audit and Energy Partners Archetype Program
Status of Ontario Program
The Ontario programs relevant to this archetype program include:

Audit Funding Initiative. The current audit funding program offers a 50% discount for
energy audits. The result of the audit is a list of recommendations for energy efficiency
improvements. The audit program increases awareness and education around the
savings opportunities available through the commercial retrofit program.

Building Commissioning Initiative. The Existing Building Commissioning Program
provides funding for projects comprised of commissioning phases and the installation of
measures to reduce electricity consumption associated with chilled water systems in
existing commercial, institutional, and multi-family residential buildings.

Process and System Upgrade Initiative (PSUI) — Engineering Studies. Engineering
Studies offers 100% of the study costs (up to $10,000) in incentive funding for
completing a Preliminary Engineering Study (PES), while a Detailed Engineering Study
(DES) for viable energy projects is funded up to $50,000.

PSUI — Opportunity Accelerator. The initiative is a free service that provides a
preliminary analysis and report on the potential electrical efficiency opportunities in a
facility. These opportunities may be eligible for capital incentives projects.

PSUI — Energy Managers. This program offers funding for hiring the services of an
energy manager who serves either: (1) an eligible participant with one or more facilities
and is employed by the eligible participant (embedded energy manager), or (2) multiple
industrial facilities, when employed by the LDC or a group of LDCs (roving energy
manager). An energy manager funded through the PSUI must identify 0.3 MW of
potential savings per year. Among these opportunities, some projects may benefit from
capital incentives, but a minimum of 30% of the savings must be achieved through non-
incentivized projects.

Evaluation Findings
The evaluation of the 2014 programs®® highlights the following items to take into consideration
for the archetype program:

The energy savings generated by the commercial audit program are poorly understood.
Audit Funding Initiatives are captured in a database that only provides a list of completed
projects, without any information about the recommended measures and their
associated estimated savings.

8 Nexant (2015). Evaluation of 2014 Business Incentive Programs. http://www.powerauthority.on.ca/opa-conservation/conservation-
information-hub/evaluation-measurement-verification/reports.

o Econoler and Cadmus (2015). 2014 Evaluation of Industrial Energy Efficiency Programs. http://www.powerauthority.on.ca/opa-
conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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= Approximately 12% of the recommendations generated by the audit program since 2011
have been implemented.

= Five Existing Building Commissioning Incentive Initiative (EBCII) projects reached the
Hand-off Stage in 2014. These were the first five projects to have completed all stages
since the program started in 2011.

= |n 2014, 379 projects were completed under the Energy Managers initiative.

= Trade allies are willing to play a bigger role in promoting the PSUI initiatives. Currently,
trade allies are not actively encouraged to work with the PSUI program.

= |nefficiency in the process to participate in the PSUI was identified as a barrier to
participate, which included the complicated terms and conditions, and the data tracking
systems.

Archetype Program Description

The commercial Audit Funding and Energy Partners Archetype Program presents an
opportunity to provide technical assistance that enables deeper energy savings in medium to
large businesses. In addition, the archetype program can also be used to collect baseline data
for a heterogeneous group of business that may not be otherwise easily classified or
segmented. In other words, facilities requesting the audit are expected to be more specialized in
their business processes and associated energy consumption. In contrast to some commercial
and industrial segments, which may exhibit similar energy consumption patterns, the load
profiles and consumption of audit participants may be different, making the archetype program
an excellent opportunity to gain additional insight into potential energy savings. The archetype
program also provides opportunities for businesses to engage with LDCs for longer-term,
strategic energy management.

Table 5-13 summarizes the key elements of the archetype program.

Table 5-13: Commercial Audit and Energy Partners Archetype Program Summary

Program Archetype Element Description

Target sector and segments All commercial and industrial subsectors

General program marketing strategy Targeted marketing

Customer experience Self-directed
Incentive type Customer rebate
Measures included Existing measures: New and revised measures:

All measures are included as Expand the building commissioning
potential opportunities in the initiative to include all building systems
audit; the building

commissioning initiative

focuses on chilled water

systems
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Best Practices and Reference Programs

Based on the evaluation of the existing programs and the research of best practices, potential
enhancements recommended to be included in programs based in the archetype program
include:

= Develop a web-based, behavioural component to the program that increases customer
awareness and engagement around energy efficiency.

= Consider rebranding the program to showcase enhancements.

= Collect additional data on recommended measures and record them in an electronic
database that enables comparison of standardized audit findings against other customer
characteristics. Make use of the data collected by an audit program.

= Develop a follow-up procedure that cross-promotes other commercial programs.

= Follow-up should also maintain tracking of audit recommendations that are implemented
by participants.

= Consider third party direct installation, enabling “bundled” audit recommendations and
the potential for economies of scale.

= Make a strong business case for long term, strategic investment in energy efficiency
based on site-specific data collected during the audit.

= Establish technical and financial planning assistance to integrate energy savings
potential with capital project planning.

= Provide a platform for LDCs that wish to market themselves to medium and large
customers as a trusted energy management partner.

Examples of similar programs in North America include:

= BC Hydro offers customer site investigation, audits, and end use assessment through its
Energy Studies and Audits Program.

= FortisBC has a similar Custom Business Efficiency program that offers no-cost
walkthroughs, as well as energy modelling studies. FortisBC also offers the Partners in
Efficiency Program to engage customers with ongoing technical support and energy
efficiency planning.

= Similar models have also successfully achieved energy savings by helping customers
integrate energy efficiency with existing capital improvement plans (e.g. National Grid
Energy Initiative).

5.3.2.2 C&l Retrofit Archetype Program

Status of Ontario Program

The current Commercial Retrofit Initiative provides participants with incentives to upgrade
facilities and measures to reduce electricity consumption. The program has three tracks:
prescriptive, custom, and engineered. The prescriptive program offers deemed energy savings
values and set rebates, each based on the number of equipment units installed per facility. The

engineered track consists of pre-qualified efficiency measures, but applicants have the
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opportunity to adjust estimated savings on the basis of their facility’s characteristics. The custom
track addresses eligible measures that are not included in the prescriptive and engineered track.

Almost all commercial and industrial end uses are included in the prescriptive and engineered
tracks, and the custom track allows for energy efficiency savings and measure installations that
are not captured by either of the other available tracks. This means that all end uses are
addressed by the three tracks.

Evaluation Findings
The evaluation of the 2014 Retrofit program highlighted the following'® items to take into
consideration for the archetype program:

= Atotal of 10,925 projects were completed under the Retrofit Initiative in 2014, up 12%
from 2013.

= Results in the prescriptive and engineered tracks were driven by lighting projects, which
represented 94% of the total reported energy savings for the two tracks. In the custom
track, 77% of energy savings came from non-lighting projects. The custom track
accounted for about 38% of the gross Retrofit program savings in 2014.

The share of program savings achieved by the engineered track has grown since 2011. The
amount of custom non-lighting savings has also grown over time since 2011.

Archetype Program Description

The commercial Retrofit Archetype Program offers incentives to businesses for installing energy
efficiency equipment. As energy costs are not a major cost center for the majority of small to
medium sized business, it is recommended that energy efficiency program managers leverage
data-driven approaches to solicit participants that are most likely to benefit from energy
efficiency retrofits. In combination with strong trade ally partnerships that parallel those in the
residential sector, utilities can apply strategic marketing approaches on the basis of their local
market composition. Monies traditionally spent on participant-level rebates may yield additional
value through the consideration of how such funds can be spent to cross-market the role of the
utility in providing low cost, responsible energy management as a quasi-public service.

Table 5-14 summarizes the key elements of the archetype program.

10 Nexant (2015). Evaluation of 2014 Business Incentive Programs. http://www.powerauthority.on.ca/opa-
conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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Table 5-14: Commercial Retrofit Archetype Program Summary

Program Archetype Element Description

Target sector and segments All commercial and industrial subsectors

General program marketing strategy Targeted marketing

Customer experience Technical assistance

Incentive type Customer rebate

Measures included Existing measures: New and revised measures:
All commercially feasible Place a larger focus on measures and end
measures are included uses that had low uptake, but are cost-

effective

Best Practices and Reference Programs

Commercial and industrial energy efficiency retrofit programs are nearly universal among utility-
sponsored market interventions. Some jurisdictions focus on specific subsectors or segments to
offer energy savings that are tailored or targeted for relevant building or facility types. For
example, MASS Save has a Sustainable Office Design program that offers high performance
lighting solutions or custom lighting systems. PG&E also organizes the prescriptive program
measures according to typical building types to help improve customer experience when
seeking energy efficiency advice, or when evaluating opportunities and rebate offers.

NYSERDA offers a prescriptive and custom (performance-based) pathway for commercial
retrofits. NYSERDA also offers the FlexTech program, which engages retired people or
volunteers to provide technical assistance with energy efficiency project design. Likewise,
NYSERDA operates an HVAC Business Partners program to engage HVAC channel allies in
commercial energy efficiency. This program offers training and incentives for the purchase of
diagnostic equipment that can be used during commercial retrofit consultations or project
scoping and design.

Best practices indicate the need for constant and consistent engagement across multiple
platforms. In addition, LDCs may want to consider how it can best provide support with in-kind
services for training, marketing, conference, web-tools, and partnerships with other
organizations. PG&E and other California programs are examples of situations in which these
strategies are being used, and National Grid maintains similar degrees of ongoing engagement
in Massachusetts.

Best practices and potential enhancements to include in programs that align with the archetype
program, include:

= Determine the role of customer segmentation analysis in targeting facilities that may
benefit from the program.

= Segmentation strategy and approach should be flexible to align with LDC market
characteristics. In some cases, segmentation may be valuable for identifying
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homogenous commercial and industrial segments, whereas geographic segmentation
may be most valued for identifying groups of building and facility types likely to have
unitary or rooftop AC equipment, for example.

= Engage trade allies in a manner consistent with residential approaches.

= Examine the potential to reward participants with non-rebate incentives, such as public
recognition and marketing support.

= Review the performance of existing measures and the measure portfolio relative to cost-
effectiveness. For example, avoid focusing administrative resources on low performing
prescriptive measures, or ensure administrative costs are commensurate with relative
measure performance. Based on the review outcome, it may also be beneficial to
include a focus on plug load and refrigeration savings, to add quick-service restaurant
equipment, and to market opportunities for savings to national account representatives.

= Continue offering VSD motor control rebates, but consider additional HVAC periphery
measures, such as zone controls that may supplement the savings from VSD systems.

= Target additional national accounts for non-lighting HYAC and plug load savings.

5.3.2.3 C&I Small Business Archetype Program

Status of Ontario Program

Ontario currently offers a SBL program. The program historically focused on the compact
fluorescent light bulb (CFL) lighting measure, but has now shifted to a light-emitting diode (LED)
focus, and mainly addresses the interior lighting end use.

Evaluation Findings
The evaluation of the 2014 SBL program highlighted the following'" items to take into
consideration for the archetype program:

= Increased share of participants from small, rural communities
= Increased share of LED measures among participants
= 68% percent increase in lifetime savings due to shift from away from CFL to LED

= 2014 energy savings exceeded all previous years.

This program has been successful by applying a direct install approach for basic lighting
upgrades (CFLs and other cost-effective measures such as T8 lighting or ballasts). The
introduction of LED measures vastly increased the savings in 2014 and developed new
opportunities for a program that is perceived by IESO stakeholders as having reached market
saturation. The shift to LED measures represents a new opportunity for the program to gain
additional savings. This opportunity may be mitigated by the additional cost of LED measures
relative to CFLs, which may affect program cost-effectiveness.

i Nexant (2015). Evaluation of 2014 Business Incentive Programs. http://www.powerauthority.on.ca/opa-
conservation/conservation-information-hub/evaluation-measurement-verification/reports.
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Archetype Program Description

The Small Business Archetype program focuses on installing highly cost-effective measures
while minimizing customers’ participation burden with a direct install approach. Businesses in
this sector are not often able to redirect resources from critical business operations to examine
energy efficiency opportunities. The program offers direct contractor installation of energy
efficiency measures. Some measures are free of charge, but businesses also have the option to
elect additional measures for installation at a reduced cost.

Table 5-15 summarizes the key elements of the archetype program.

Table 5-15: Commercial Small Business Archetype Program Summary

Program Archetype Element Description

Target sector and segments All commercial and industrial subsectors, with a focus on small businesses

General program marketing strategy Targeted marketing

Customer experience Direct install

Incentive type Upstream incentive and mark-down

Measures included Existing measures: New and revised measures:
CFLs and LEDs =  Faucet aerators

= Smart strips, plug load controllers,
and occupancy sensors

= LEDs
= Lighting controls
= Water heater pipe wrap
= Water heater blanket
= Rebates for other measures that take
advantage of rapid install while
people are onsite:
Smart thermostats
Ecobees or other smart
controllers for items such as
room ACs and dehumidifiers

Best Practices and Reference Programs

Most of the small business programs focus on engaging channel allies to help implement
efficiency opportunities. Utility engagement includes training for channel allies, promotional
materials, conferences, and workshops. Real-time data on channel ally performance allows
utility sponsors to apply motivation and encouragement directly to participating channel
partners. Likewise, recognition for leadership and outstanding performance can also benefit the
program and channel allies. Most utilities also employ random sampling to verify channel allies’
completed projects. Small business programs at PG&E focus on low cost measures, while
MASS Save small business programs include an audit and options to facilitate comprehensive
retrofits. Some small business programs, such as that of FortisBC, offer small business retrofit
kits.
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Based on best practices and the 2014 evaluation of the Ontario SBL program, potential
enhancements to include in programs aligned with the archetype program, include:

= Consider the business case for the continued shift away from CFL measures towards
LEDs

= Add additional energy savings measures that can be installed along with lighting

= Offer discounts on measures that are not cost-effective when offered solely as direct
install, but may become cost-effective with some limited customer cost sharing.

5.3.2.4 C&Il New Construction Archetype Program

Status of Ontario Program

The High Performance New Construction program (HPNC) has been offered in Ontario since
2011. Like the retrofit initiative, the HPNC has three tracks: prescriptive, engineered, and
custom. HPNC encourages efficient construction for new buildings and addresses mainly the
building envelope end uses. Participants are facility managers or owners.

Evaluation Findings
The evaluation of the 2014 HPNC program highlighted the following'? items to take into
consideration for the archetype program:

= Through 2014, 489 buildings have been produced in conjunction with the program
= The total savings achieved during this period are approximately 85 GWh
= The custom track is generating the highest annual savings on average

= Top measures from the prescriptive track are lighting; high-volume, low-speed (HVLS)
fans; and ENERGY STAR® appliances

= The engineered track benefits most from the installation of lighting measures and unitary
air conditioning systems.

Archetype Program Description

The commercial New Construction Archetype Program seeks to influence the design and
construction phase of the commercial real estate market. To influence the design of a building, it
is important to approach new construction projects at the correct phase. Typically, owners may
not learn of the program during the initial consultation and design phase unless their technical
consultants for design introduce them to the program. One approach is to view design-and-build
firms as channel allies that may influence their customers’ decisions around energy efficiency
opportunities at an earlier stage in the project. Table 5-16 summarizes the key elements of the
archetype program.

12 Frontier Associates (2015). Final Evaluation Report: High Performance New Construction and Residential New Construction
Initiatives. http://www.powerauthority.on.ca/opa-conservation/conservation-information-hub/evaluation-measurement-
verification/reports.
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Table 5-16: Commercial New Construction Archetype Program Summary
Program Archetype Element ‘ Descripti‘on
Target sector and segments All commercial and industrial subsectors, with a focus on new construction

General program marketing strategy Targeted marketing

Customer experience Technical assistance

Incentive type Customer rebate

Measures included Existing measures: New and revised measures:
Building envelope None

Best Practices and Reference Programs
Commercial new construction programs often focus on multi-family residential construction
projects. Examples of programs in similar jurisdictions include:

NYSERDA has a specific program focused on the multi-family residential sector, in
addition to its standard commercial offerings, which includes the Flex-Tech design
assistance program. NYSERDA also offers design assistance in the form of its zero net
and deep-savings technical support initiatives. NYSERDA offers a design team support
incentive of $25 to $90 per peak kW saved, depending on the degree of savings over
baseline, and a financial incentive for incremental design costs for higher efficiency
building designs.

MASS Save has a new construction program that also incorporates major renovation
projects. The prescriptive path of this program has incentives for most commercial end
uses and associated measures.

Eversource Energy (formerly NSTAR Gas & Electric) pursues high efficiency, new
commercial construction through aggressive outreach to the engineering and design
community. This program also includes tracking infrastructure that helps project future
demand for the program.

Based on best practices and the 2014 evaluation of the Ontario HPNC program, the following
are potential enhancements to consider for programs that align with the archetype program:

The current HPNC program design, which allows variances in design as long as the
resulting changes to performance do not exceed 30%, is likely necessary for a program
that approves building designs (construction design variances often occur). It is
recommended to review this allowance against program cost-effectiveness thresholds to
ensure alignment between savings and incentives.

Current participants are mainly building owners or managers, but this may not be the
most efficient approach to HPNC participation. An alternative program strategy may be
developed around the viewpoint of design-and-build firms as channel allies for LDCs in
implementing the program. For example, sales incentives could be offered to design-
and-build firms for educating clients about energy efficiency benefits and acquiring
approval for higher efficiency building designs.
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= Nearly all the HPNC program evaluation recommendations focus on data management
and program processes, such as consistent methodology for calculating savings across
LDCs, reporting additional details on engineering track projects, monitoring project
documentations, and including the assumptions used when calculating simulated energy
savings from proposed projects.

= Archetype program staff should evaluate the possibility of increasing program incentives
from the standpoint of program cost-effectiveness and net-to-gross implications.

5.3.2.5 Street Lighting
Status of Ontario Program
Street lighting is currently included as a measure in the commercial Retrofit program.

Evaluation Findings
Street lighting projects have not been singled out in program evaluations of the commercial
Retrofit program.

Archetype Program Description

For the purpose of modelling the achievable potential, street lighting was defined as a subsector
since it is a unique end use in terms of energy use metering and reporting, as well as ownership
and operation. This archetype program focuses on investigating and identifying street lighting
retrofit opportunities and educating municipalities about potential benefits from street lighting
retrofits. Street lighting infrastructure may be improved by new control and lighting technology
that is significantly more efficient than historical street lighting technologies and controls.

Table 5-17 summarizes the key elements of the archetype program.

Table 5-17: Street Lighting Archetype Program Summary

Program Archetype Element Description

Target sector and segments Street lighting

General program marketing strategy Targeted marketing

Customer experience Technical assistance
Incentive type Customer rebate
Measures included Existing measures: . New and revised measures:

one

Street lighting

Best Practices and Reference Programs

Street lighting projects are a relatively new trend in municipal and commercial retrofits, largely
due to the maturation of LED technology and smart grid technology. Additional data on
instantaneous street light demand can be combined with new control and lamp technology to
implement smart lighting systems for public safety and aesthetics. Example projects include
networked street lighting projects by Florida Power & Light, Baltimore Gas & Electric, ComEd,
and Pepco that were initiated in early 2015. Also in 2015, the Northeast Energy Efficiency
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Partnership has published white papers that explore the potential for street lighting savings
opportunities.

Potential enhancements to consider for programs that align with this archetype program include:

= Municipal street lighting project may represent a cost-effective source of efficiency for
LDCs. There are fewer potential participants, which can reduce marketing and outreach
costs; nevertheless, a smaller market also increases risks associated with not meeting
targets due to low participation.

= Participation in street lighting retrofit projects depends on municipal government budget
priorities and the availability of funding, and may make estimating participation difficult.
LDCs could engage in a form of project pipeline surveillance to track and identify
opportunities for assisting municipalities with such projects as appropriate. In fact, many
LDCs are municipal public enterprises and may implement street lighting retrofits to
reduce operating costs, without soliciting other parties for participation.
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One of the main objectives of the achievable potential study was to develop the potential from
the bottom-up for each LDC. To estimate the savings potential for each LDC, it was necessary
to develop each LDC'’s unique profile. Each profile defined the LDC’s customer segmentation
and its energy use by sector and subsector. When compared to a top-down approach, the
bottom-up analysis captured market differences between LDCs, and provided an energy
efficiency potential that was a more accurate reflection of the opportunities within each specific
LDC. This section describes the methodology of how these LDC profiles were developed, and
presents an example of an LDC profile. Recommendations for future studies are included in
Section 12.

6.1 Methodology
The approach to developing the 75 LDC profiles included the following subtasks:

= Segment LDC customers by sector, by subsector, by access to natural gas, by climate
region, and by end use.

= Adjust and calibrate LDC profiles to changes in sales and customer forecasts.

6.1.1 Segment LDC Customers by Sector and by Subsector

The first step in developing a bottom-up LDC profile was to determine energy share distributions
for the residential, commercial/institutional, and industrial sectors and then segment each sector
by subsector (i.e. building type). The sectors and subsectors are summarized in Table 6-1. The
definition of each subsector is provided in Appendix A: Subsector Definitions.

To develop the sector and subsector energy load profiles for each LDC, both primary and
secondary data were used. Of the 75 LDCs, 32 LDCs (accounting for 82% of the base year
electricity load) submitted primary data to inform the 2014 energy consumption profiles by rate
class; 20 LDCs submitted segmentation data by NAICS code. The secondary data sources
used in developing the LCD profiles are summarized in Table 6-2.
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Table 6-1: Sectors and Subsectors

Subsector

Residential Commercial Industrial
Single family Large office Primary metals
Row house Small office Paper manufacturing

Multi-unit residential
building (MURB) low rise

Multi-unit residential
building (MURB) high rise
Other residential

Non-food retail

Food retail

Restaurant

Lodging

Hospitals

Nursing homes

Schools

Universities
Warehouses (wholesale)
Data centers

TCU

Other commercial buildings

Auto-parts manufacturing
Chemical manufacturing

Plastic and rubber manufacturing
Food and beverage manufacturing
Fabricated metals

Non-metallic minerals

Wood products manufacturing
Petroleum refineries

Electronics manufacturing

Mining

Agriculture

Miscellaneous industrial
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Table 6-2: Secondary Data Sources Used in Developing LDC Profiles

Source

2014 Ontario Energy
Board (OEB) Yearbook

Notes

- Used to derive top-line energy
consumption by rate class, and
residential customer counts

Web Link (if available)

ttp://www.ontarioenergyboard.ca/OEB

2014 MPAC data

Used to derive square footage and
premise count data by residential and
commercial building type

https://www.mpac.ca/

(IESO purchased dataset)

Hemson study

Used to derive square footage data for
office, retail, and food retail building
types

Not applicable

(IESO commissioned study on office and
retail commercial floor space)

2014 Dun & Bradstreet
data

Used to derive square footage and
premise counts by commercial building

type

http://www.dnb.com/
(IESO purchased dataset)

Public-sector database

Used to derive total energy consumption
for schools, universities, hospitals, and
TCU

http://www.ontario.ca/data/energy-use-and-
greenhouse-gas-emissions-broader-public-
sector

Nexant analysis

Used to derive average annual energy
consumption by industrial subsector by
facility size

Not applicable

NRCan 2009
Commercial Building
SCIEU Database

Used to establish commercial subsector
EUls for office, school, university,
warehouse, nursing home, lodging, food

retail, and non-food retail subsectors

http://oee.nrcan.gc.ca/corporate/
statistics/neud/dpa/menus/scieu/2009/tables.c
fm

2003 United States EIA
Commercial Buildings
Energy Consumption
Survey (CBECS)

Used to establish EUIls for remaining
commercial subsectors (not included in
NRCan data)

http://www.eia.gov/consumption/
commercial/data/2003/

NRCan 2011
Residential Building
SCEU Database

Used to establish residential subsector
building type EUls

http://oee.nrcan.gc.ca/corporate/
statistics/neud/dpa/menus/sheu/2011/tables.c
fm

United States EPA &
Lawrence Berkeley Lab,
2001 Data Center
Report

Used to establish data center building
EUI

http://eetd.Ibl.gov/sites/all/files/
Ibnl_version_procieee_embargoed-1-1.pdf

Statistics Canada: 2006
Census (E1561, Defined
Household Income
Status)

Used to establish low income
households

http://www12.statcan.ca/census-
recensement/2006/dp-pd/hlt/97-563/Index-
eng.cfm

ANSI/ASHRAE/IESNA
Standard 90.1-2007

Used ASHRAE Appendix B — Building
Envelope Climate Criteria to identify

international climate zones and establish

mapping of LDCs to climate zones;
Tables B-2 and B-3

Not applicable
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The following steps were used to develop LDC profile segmentation by sector and subsector:

Develop LDC bottom-up kWh estimate using secondary sources, which are summarized
in Table 6-2. The bottom-up methodology is summarized in Table 6-3.

Compare the bottom-up calculated energy use data with data provided by the LDC
(when applicable) to derive a final LDC energy load distribution by sector and subsector.

Sum up LDC totals to derive provincial calculated total.

Determine each LDC’s 2014 annual energy use for residential and non-residential
sectors from reported data in the 2014 OEB Yearbook.

Compare bottom-up calculated LDC totals and calculated provincial total with 2014 OEB
Yearbook reported data. Review the calculated results against OEB-reported data to
identify significant differences. Significant difference was defined as:

Bottom-up LDC calculated total was not within £ 20% of the OEB Yearbook
reported total for the LDC

Provincial calculated total was not within + 5% of OEB Yearbook reported total.

Calibrate the LDC bottom-up calculated profile to the top-line reported 2014 OEB
Yearbook energy sales. This was accomplished by applying the LDC energy load
distribution (in percentage terms) by sector and subsector to top-line reported 2014 OEB
Yearbook energy sales. This meant that the total energy use per residential and non-
residential sectors by LDC was equal to the 2014 OEB Yearbook data, while the energy
use profile by subsector was based on the LDC data and supplemented with secondary
data to fill the gaps.

Review the draft profiles with each LDC to obtain additional input and data. During the
review process, 45 LDCs participated in meetings or conference calls and 64 LDCs
provided feedback, which included comments or revised data.

Adjust the LDC profiles with revised LDC data when applicable.
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Table 6-3: Bottom-up Methodology to Define Subsector Energy Use

Profile Element Description and Calculation Step ‘ ' Sources

Residential sector ‘

kWh per premise Energy use intensity (annual kWh = 2014 MPAC
consumption/premise) by subsector, climate zone, Database
and electric heating saturation = NRCan 2011

Residential Building

Number of premises per Number of residential premises by subsector
SCEU Database

subsector
= 2014 OEB Yearbook

Total kWh per subsector Within each subsector, multiply energy use intensity
by number of premises to derive total electricity
consumption within each subsector

Non-residential MURB Identify the share of multi-unit residential building
(MURB) load that is part of the non-residential rate
class; subtract and move associated load to
commercial load profile

LDC total kWh per Sum total electricity consumption by subsector to
subsector derive total residential electricity consumption bottom-
up estimate by LDC

Percent profile per LDC Sum total electricity consumption by subsector and
calculate percentage contributed by each subsector to
derive percentage profile

Commercial sector

kWh per square foot Establish energy use intensity (annual kWh/square * Hemson Data
foot) by subsectors by climate zone =« NRCan 2009
Square foot per subsector - Determine the total amount of floor space area = Commercial Building
(square footage) within each of the subsectors SCIEU Database
= 2014 Dun &

Bradstreet Database

= 2003 CBECS

Database
= 2014 MPAC
Database
= RECS Data

= 2014 OEB Reporting
= NIBS

Total kWh per subsector Within each subsector, multiply energy use intensity
by total amount of floor space area to derive total
electricity consumption within each subsector

Non-residential MURB Add in share of MURB load that is within the
commercial sector
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Profile Element Description and Calculation Step ‘ I Sources

kWh per public sector For commercial subsectors which are predominantly = Public Sector
public-sector facilities, identify total electricity Database
consumption in kilowatt-hours (kWh) reported from
facilities in Public Sector database by LDC

LDC Total kWh per After adding in share of MURB load and public sector
subsector facilities in commercial sector, sum total electricity
consumption by subsector to derive total commercial
electricity consumption bottom-up estimate by LDC

Percent profile per LDC | Sum total electricity consumption by subsector and
calculate percentage contributed by each subsector to
derive percentage profile

kWh per premise Establish energy use intensity (annual kWh = 2014 Dun&
consumption / premise) by facility size (small / Bradstreet Data
medium / large) by subsector = Primary data from
LDCs

Number of premises per Determine the number of premises by subsector and
subsector size (using number of employees as a proxy for size)

Total kWh per subsector Within each subsector, multiply energy use intensity
for each facility size by number of premises within that
facility size bin to derive total energy consumption
within each subsector

LDC total kWh per Sum total energy consumption by subsector to derive
subsector total industrial energy consumption by LDC.

Percent profile per LDC Sum total electricity consumption by subsector and
calculate percentage contributed by each subsector,
to derive percentage profile.

The development of the energy use profile for the residential and commercial sectors using the
bottom-up approach relied on energy intensity and premise counts. Due to the significant
variation in energy use in industrial facilities, an approach was used that took into consideration
the size of the facilities and the associated energy use. The following steps outline the approach
that was used to develop the bottom-up estimate of electricity use for the industrial sector.

Step 1: Define Energy Use by Size
Small, medium, and large facilities were defined for three types of energy intensive industrial

subsectors:

= A: Low energy intensity subsectors
= B: Medium energy intensity subsectors

= C: High energy intensity subsectors
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The facility sizes were defined by the annual MWh per facility, which was based on the average
annual hours of operation and average MW demand, as summarized in Table 6-4.

Table 6-4: Industrial Energy Use per Facility Size

A: Low Energy Intensity B - Medium Energy Intensity C - High Energy Intensity

Annual hours 1,013 2,700 8,064 1,013 3,150 8,400 1,920 3,840 8,400
Average MW 0.08 0.8 1.5 0.1 1.0 25 0.1 1.0 3.0
Annual MWh per 81 2,160 12,096 101 3,150 . 21,000 192 3,840 = 25,200
Facility

Step 2: Classify Subsectors by Energy Intensity
Each of the subsectors was classified according to one of three types of energy intensity, as

summarized in Table 6-5.

Table 6-5: Industrial Subsector Energy Intensity Classification

Type of Energy Intensity Subsector Subjsector

A: Low energy intensity Fabricated metals

Miscellaneous industrial

Electronic manufacturing

Paper manufacturing

B: Medium energy intensity Food and beverage manufacturing

Auto-parts manufacturing

Wood products manufacturing

Agricultural

C: High energy intensity Primary metals

Non-metallic minerals

Plastic and rubber manufacturing

Chemical manufacturing

Petroleum refineries

Mining

The definition of facility sizes and the classification of the industrial subsectors by energy
intensity were based on an analysis of data provided by LDCs and assessments of Ontario’s
industrial sector, completed in previous studies.

Step 3: Determine Number of Facilities by Size
To determine the number of small, medium, and large facilities in each subsector, data from

Dunn and Bradstreet were used. This data provided facility sizes by number of employees and
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square feet. The definition in Table 6-6 was used to define small, medium, and large facilities
based on the number of employees.

Table 6-6: Industrial Facility Size by Number of Employees

Number of Employees

Small <25

Medium 26-250
Large >250

The data was screened to ensure that the size of the facilities in terms of square feet was
reasonable in terms of the number of employees.

Step 4: Determine Annual Electricity Use by Subsector per LDC Region
To derive the estimated annual electricity use by subsector, the appropriate annual electricity

use (i.e. small, medium, or large defined by energy intensity) was multiplied by the number of
facilities per subsector by size. For example, for the fabricated metal subsector in an LDC
region, the total annual electricity use was the sum-product of the annual electricity use for low
energy intensity, small, medium, and large facilities, and the number of small, medium, and
large facilities in the LDC'’s fabricated metal subsector (based on the Dunn and Bradstreet data
analysis).

6.1.2 Segment LDC Customers by Access to Natural Gas

As part of the LDC load profile development, the availability of natural gas to residential
customers in each of the 75 LDC service territories was researched. This was important
because the customers with access to natural gas tended to have gas-fueled space heating and
water heating equipment, which significantly reduced their electricity load when compared with
customers who used electrically-fueled space heating equipment. Data from the MPAC
database identified the counts of space heating equipment and fuel-type within each LDC
service territory. These counts were used to calculate an electric space heat saturation value
(i.e. the percentage of homes that used electrically fueled equipment to heat their homes). The
LDCs were grouped into three categories to identify their service territories as either having low,
moderate, or high saturations of electric space heat (see table below). These categories were
used to adjust the researched average household space heating electric energy consumption
within each subsector up or down. That is, LDCs with high electric heat saturation had their
space heating consumption adjusted up, while LDCs with low electric heat saturation had their
space heating consumption adjusted down.

6.1.3 Segment LDC Customers by Climate Region

The LDC profiles were further segmented by mapping the LDCs to a climate region. This
enabled the identification of variances in measure savings due to weather impacts, thereby
allowing a more accurate estimation of the specific savings opportunity for each LDC. The
climate regions were based on International Climate Zones from ASHRAE Standard 90.1-2007.

Ontario includes Climate Zones 5, 6 and 7, as illustrated in Figure 6-1. Since Hydro One
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customers are located across the province, a weighted average approach was applied in the
development of Hydro One’s segmentation and load profiles.

Figure 6-1: Ontario Climate Zones

AC“""/

6.1.4 Segment LDC Customers by End Use

End use profiles were developed for each sector and Table 6-7 provides a summary of the end
uses for the residential, commercial, and industrial sectors. End use profiles from the IESO’s
End Use Forecaster (EUF) model were used to develop the end use profiles for this study.
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Table 6-7: End Uses per Sector

Residential Sector Commercial Sector ' ‘ Industrial Sector
Lighting Lighting interior general Motors pumps
Plug load Lighting interior high bay Motors fans blowers
Space heating Lighting exterior Motors other
Space cooling Cooling direct expansion (DX) Compressed air
Ventilation and circulation Cooling chillers Process heating
Domestic hot water HVAC ventilation Process cooling
Refrigerators Heating Process specific
Freezers Domestic hot water Electrochemical
Dishwashers Cooking HVAC
Clothes dryers Refrigeration Lighting
Clothes washers Computer equipment Other
Cooking Other plug loads
Dehumidifiers Miscellaneous

Miscellaneous

6.1.5 Adjust LDC Profiles to Changes in Sales and Customer Forecasts

Nexant consulted with IESO and its stakeholders to understand how projected customer
composition was incorporated into each LDC’s energy forecast. LDC load forecasts were
adjusted to capture annual changes in total customers and customer mix that were expected to
occur between 2015 and 2020. The load forecasts were informed by:

= LDC load forecast data, including the impact of significant load loss due to the closure of
customer facilities since 2014.

= |ESO Gross Load Forecast.

Figure 6-2 shows a simplified example of how the baseline load forecast was established for
each LDC.
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Figure 6-2: Simplified lllustration of Baseline Load Forecast Development by LDC
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The following steps were followed to develop the baseline forecast:

= Disaggregate base year load by sector and subsector: This step is described in Section
3.1.

= Disaggregate base year load by end use: This step is described in Section 3.4.

= Apply IESO'’s gross reference forecast: Nexant applied IESO’s sector and subsector
drivers, including sector energy sales growth rates, to develop a gross reference
forecast (2015 to 2035) consistent with the IESO EUF model’s gross reference forecast.
The IESO gross reference case forecast included consideration of natural conservation,
which was the improvement of energy efficiency that would occur in the absence of
energy efficiency programs.

= Apply base year load profiles to LDC base year top line gross sales: Nexant applied
each LDC'’s base year load profile (energy sales distribution percentages by sector, by
subsector, and by end use) to the top-line energy sales for the base year (2014).

= Subtract codes and standards and persisting savings from gross forecast: Nexant
worked with IESQO’s staff to obtain the respective energy savings through the long term
study horizon anticipated by end use due to the adoption of more stringent building
codes (e.g. HVAC and lighting) and the adoption of more efficient product standards
(e.g. appliances). Data provided by IESO summarized the persistent savings by
measure from 2015, and Nexant allocated the appropriate persistent savings by LDC, by
sector, and by end use and subtracted the savings from the gross reference forecast.
These codes and standards, and persistent savings were subtracted from the top-line
gross reference forecast to establish the baseline forecast.

= Adjust end use and subsector load shares by year (as appropriate): To account for
changes to the end use and customer subsector mix over time, compound annual
growth rates (CAGR) for end use energy intensity estimates from the EUF reference
forecast were reviewed and applied to the base year IESO zone load profiles so that
changes in the end use shares of energy load over time could be captured. Additionally,
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changes in the total annual customers by IESO zone were researched from IESO’s
gross load forecast and from office and retail space forecasts so that adjustments to the
customer mix (sales distributions by sector by subsector) over time could be accounted
for by IESO zone.

By properly accounting for these factors, the short term potential study estimated the electricity
use from 2015 to 2020, in the absence of the impact from CDM programs and from the
persistence of savings from programs delivered prior to 2015; standards and codes; and other
conservation programs.

6.2 LDC Profiles and Sector End Use Profiles

Each LDC’s energy use profile was provided to the respective LDC. Due to the commercial
sensitivity of LDC information, only aggregated provincial data is provided in this report. An
example of an LDC profile is provided in Figure 6-3, while an example end use profile is provide
in Table 6-8. The definitions of the subsectors are provided in Appendix A: Subsector
Definitions.

The LDC profiles were used to develop the baseline and reference forecast for the potential
analysis, which is discussed in Section 7.
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Version Version 2

LDC Mame

Climate Zone

Rate Class Profile Rate Class

2014 Sales (%) 2014 kWh Sales
Residential 20.4% 150,516,625
Non-Residential 66.7% 340,880,292

General Service < 50 kw 9.4% 47,965,405
General Service == 50 kW 30.7% 187,466,920
Large User 19.3% 98,447,967
Street Lighting 0.4% 2,236,000
Other 3.4% 17,622,083
Total 100.0% 511,255,001

Figure 6-3: Example of LDC Profile Summary

|Source

ANSI/ASHRAE/IESNA Standard 90.1-2007 (12)

2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)
2014 OEB RRR Reporting (1)

Residential - 2014 kWh

Mon-Residential - 2014 kWh

Source

Sector Profile

150,516,625 340,880,292 2014 OEB RRR Reporting (1)
Commercial Industrial
Sales Distribution (%) 50% 50% LDC Segmentation Data
Total Sales (kWh) 170,538,127 170,342,165 Calculated
Final Segmentation (applied to 2014
OEB Consumption)
Residential Subsectors 2014 (%) 2014 (kwh) [Source

Single Family 87% 131,451,013 2014 MPAC Database (2), NRCan Res Data ()

Row House 6% 9,492,721 2014 MPAC Database (2), NRCan Res Data ()

Other Residential 1% 1,309,975 2014 MPAC Database (2), NRCan Res Data ()

Multi-Res Low Rise 5% 8,262,916 2014 MPAC Database (2), NRCan Res Data (9), 2014 OEB RRR Reporting (1)
Multi-Res High Rise 0% 0 2014 MPAC Database (2), NRCan Res Data (9), 2014 OEB RRR Reporting (1)
Total 100% 150,516,625
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Final Segmentation (applied to 2014
OEB Consumption)

Industrial Subsectors 2014 (%) 2014 (kwh) |Sc~urce

Primary Metals 1% 1,822,559 LDC Segmentation Data
Paper Mfg 1% 1,710,802 LDC Segmentation Data
Auto Parts Mfg 51% 86,117,792 LDC Segmentation Data
Chemical Mfg 5% 9,069,492 LDC Segmentation Data
Plastic & Rubber Mfg 5% 8,761,742 LDC Segmentation Data
Food & Beverage Mfg 17% 28,386,011 LDC Segmentation Data
Fabricated Metals 18% 30,112,539 LDC Segmentation Data
Mon-Metallic Minerals 0% 778,832 LDC Segmentation Data
Wood Products Mfg 1% 2,512,856 LDC Segmentation Data
Petroleum Refineries 0% 0 LDC Segmentation Data
Electronic Mfg 0% 0 LDC Segmentation Data
Mining 0% 0 LDC Segmentation Data
Agricultural 0% 746,703 LDC Segmentation Data
Miscellaneous Industrial 0% 523,037 LDC Segmentation Data
Total 100% 170,342,165

©' Nexanr Achievable Potential Study: Short Term Analysis

N



DC PROFILES

Space Heating

Table 6-8: Example of End Use Profile for Residential Sector in Climate Zone 5 L

Space Cooling

Domestic Hot

Ventilation and
Circulation

Refrigerators

Freezers

Clothes Washers

Clothes Dryers

Dishwashers

Miscellaneous

Dehumidifiers

Single family - 142% 115% 175% 16%  18.6% 5% 7.0% 15% 06% 46% 20% 134% 26% - 0.3%
Row house 18.9%  8.8% 19.8% 1.2% 16.9%  4.1% 7.2% 1.5% 0.6% 4.2% 1.9% 12.2% 2.4% 0.3%
MURB low rise 248% T71% 21.9% 1.0% 14.2% - 3.5% 7.7% 1.6% 0.5% 3.5% 1.6% 10.3% 2.0% 0.2%
MURB highrise - 27.1% - 8.6% 21.5% 1.2% 12.7% - 3.1% 8.0% 1.7% 0.4% 3.1% 1.4% 9.2% 1.8% 0.2%
Low income 19.7% : 10.0%  19.8%  1.4% 16.4%  4.0% 6.6% 1.4% 0.6% 4.0% 1.8% 11.8% | 2.3% 0.3%
Other residential : 19.7% : 10.0% : 19.8% : 1.4% 16.4% : 4.0% 6.6% 1.4% 0.6% 4.0% 1.8% 11.8% ' 2.3% 0.3%
buildings
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/ Base Year Energy Use and Reference
Case Forecast

The previous section described the process used to develop the 2014 base year energy use
and 2015-2020 energy use load forecasts for each LDC. The individual LDC energy use, for the
base year and load forecast, was aggregated to derive the provincial energy 2014 base year
use and 2015-2020 reference case forecast. The results are presented and discussed in this
section.

The base year electricity use and reference case forecast provide the reference point to
determine the potential savings. The estimated technical, economic, and achievable potential
scenarios, and the comparison with the base year and reference case, are discussed in the
subsequent sections (Section 8 to Section 11).

7.1 Methodology

The 2014 base year electricity loads and 2015-2020 load forecasts were developed for each
LDC, as described in Section 6. The provincial electricity 2014 base year loads and 2015-2020
load forecasts were derived from aggregating the loads of the LDCs.

7.2 Base Year: 2014

Figure 7-1 illustrates the portion of electricity use contributed by each of the three sectors in the
2014 base year. The largest portion of electricity was consumed by the commercial sector
(57,031 GWhl/year, or 48% of the total electricity use), followed by the residential sector (39,461
GWhl/year, or 33%) and the industrial sector (21,951 GWh/year, or 19%).

The breakdown of electricity use in the base year by subsector and end use are summarized in
Figure 7-2 through Figure 7-7.

In the residential sector:

= The single family subsector accounted for close to 76% of the total electricity use.

= Three end uses account for 45% of the electricity use in the residential sector: space
heating, lighting, and plug loads. Nexant utilized the end use profiles from the IESO EUF
model (which estimated electric space heating as the largest share of residential load).
This aligned with other data sources, including U.S. EIA data and NRCan.

In the commercial sector:
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= Slightly more than 52% of the total electricity load was used by small offices, multi-unit

residential common areas, other (miscellaneous) commercial buildings, and non-food

retail.

= General interior lighting used about 31% of the total electricity, while an additional 20%

was used by HVAC ventilation and miscellaneous equipment.

In the industrial sector:

= Nine of the 15 subsectors each used between 5% and 15% of the total electricity use,
with the largest amounts used by the miscellaneous industrial and auto-parts
manufacturing subsectors.

= Other motors, pump motors, and compressed air used 55% of the electricity.

© Nexanr

Figure 7-1: Ontario Base Year (2014) Electricity Use by Sector
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7 BASE YEAR ENERGY USE AND REFERENCE CASE FORECAST

Figure 7-2: Residential Sector Base Year (2014) Electricity Use by Subsector (GWh/year)

- 5,000 10,000 15,000 20,000 25,000 30,000 35,000

Single Family S S 20,97/
Row House [ 3,122
MURB Low Rise ._ 2,897
MURB High Rise ._ 2,839
Other Residential Buildings MW 629

Figure 7-3: Residential Sector Base Year (2014) Electricity Use by End Use (GWh/year)

- 5,000 10,000 15,000 20,000 25,000

Space Heating _ 6,184
Lighting '— 5,875
Plug Load I_ 5,669
Domestic Hot Water "_ 4,032
Miscellaneous ._ 3,469
Refrigerators I_ 3,158
Ventilation and Circulation I_ 2,681
Space Cooling I_ 2,566
Cooking I_ 1,813
Clothes Dryers I- 1,805
Freezers .- 1,184
Dehumidifiers II 441
Dishwashers I 342

Clothes Washers || 242
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Figure 7-4: Commercial Sector Base Year (2014) Electricity Use by Subsector (GWh/year)

- 5000 10,000 15,000 20,000 25,000 30,000 35,000

Small Office _ -9,420
Multi-unit Residential _ 7,140
Other Commercial Buildings N 6,938
Non Food Retail _ 6,480
Large Office _ 6,254
TCU _ 4,515
Warehouse Wholesale [l 2,762
Food Retail - 2,580
Restaurant N 2,442
Schools - 2,345
Hospitals - 2,016
Universities - 1,500
Lodging - 1,382
Nursing Home l 866
Data Center l 373

Figure 7-5: Commercial Sector Base Year (2014) Electricity Use by End Use (GWh/year)

- 5,000 10,000 15,000 20,000 25,000

Lighting Interior General G 17,552
HVAC Ventilation — 5,922
Miscellaneous Equipment _ 5,855
Computer Equipment _ 5,101
Refrigeration _ 4,229
Cooling DX _ 4,079
Heating _ 3,853
Other Plug Loads _ 3,790
Lighting Interior High Bay _ 2,950
Cooling Chillers - 1,079
Domestic Hot Water - 876
Cooking - 848

Lighting Exterior M 550
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Figure 7-6: Industrial Sector Base Year (2014) Electricity Use by Subsector (GWh/year)

- 5,000 10,000 15,000 20,000 25,000 30,000 35,000

Miscellaneous Industrial _ 3,i340
Auto Parts Mfg - 3,109
Food & Beverage Mfg - 2,635
Plastic & Rubber Mfg - 2,155
Chemical Mfg - 2,037
Fabricated Metals - 1,974
Paper Mfg - 1,369
Non-Metallic Minerals - 1,187
Agricultural W 1,047
Primary Metals - 982
Street Lighting I 762
Electronic Mfg I 679
Mining B 644
Wood Products Mfg l 451

Petroleum Refineries 1 341

Figure 7-7: Industrial Sector Base Year (2014) Electricity Use by End Use (GWh/year)

- 5,000 10,000 15,000 20,000 25,000
Motors Other _ 4,987 | | | |
Motors Pumps _ 3,894
Compressed Air _ 3,401
Process Heating _ 2,525
Motors Fans Blowers _ 2,378
HVAC - 1,977
Process Specific - 1,530
Process Cooling - 1,112
Lighting . 662
Other | 209

Electrochemical | 38
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7.3 Reference Case Forecast: 2015-2020

The load forecast for 2015 to 2020 estimated a total increase in electricity use of 0.9% from
118,443 GWh in 2014 to 119,515 GWh in 2020, as illustrated in Figure 7-8. The commercial
sector is expected to account for the largest increase in electricity use: 2,451 GWh from 2014 to
2020 (4.3% increase). Total commercial floor space will likely grow from 3,205 million square
feet in the year 2015 to 3,456 million square feet by 2020. This will result in the growth of
electricity consumption in the commercial sector. Efficiency improvement in lighting technologies
and heat pumps are anticipated. These improvements will offset some growth in the electricity
usage.

The residential sector electricity use is expected to decrease by 5.5% to 37,296 GWh in 2020.
Household numbers in Ontario are projected to grow from 5.4 million in 2015 to 5.83 million in
the year 2020. However in parallel, several factors are expected to result in decreased intensity.
Some of the reasons why electricity consumption growth rate is projected to decrease are:

= More efficient lighting (CFLs and LEDs)
= Continued conversion of space heating and water heating fuel share
= Rising share of multi-residential dwellings

= More efficient household appliances

The industrial sector electricity use is expected to increase by 3.6% to 22,738 GWh in 2020.
Industrial output will continue to recover from the global economic crises of 2008/2009 and the
Ontario economy will likely undergo significant economic restructuring. It is not expected that
the industrial sector will grow to pre-recessionary levels.

The 2015-2020 provincial load forecasts by subsector and end use are summarized in Figure
7-9 to Figure 7-14. The following can be observed from the forecast:

= |n absolute terms, the largest decrease in electricity consumption in the residential
sector is expected to occur in the single family subsector. At the end use level, space
heating and lighting show the largest reductions in electricity use, while plug loads are
expected to increase the most.

= Increased electricity usage are expected for all commercial subsectors, except for non-
food retail and food retail, which are expected to decrease in electricity use, and
hospitals and nursing homes, which are expected to remain relatively unchanged from
2014 to 2020.

= In the industrial sector, the largest increase in electricity use is expected in the
miscellaneous industrial subsector, followed by the food and beverage manufacturing
subsector. The most significant decreases in electricity use are expected in the paper
manufacturing and non-metallic mineral subsectors. Increased electricity consumption is
expected to occur in all end uses.
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Figure 7-8: Ontario Forecast (2015 — 2020) Electricity Use by Sector
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Figure 7-9: Residential Sector Load Forecast (2015 to 2020) by Subsector
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Figure 7-10: Residential Sector Load Forecast (2015 to 2020) by End Use
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Figure 7-11: Commercial Sector Load Forecast (2015 to 2020) by Subsecto
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Figure 7-12: Commercial Sector Load Forecast (2015 to 2020) by End Use
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Figure 7-13: Industrial Sector Load Forecast (2015 to 2020) by Subsector
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Figure 7-14: Industrial Sector Load Forecast (2015 to 2020) by End Use
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8 Technical Potential Scenarios

In the previous sections, energy efficiency measures were identified and characterized (Section
4), archetype programs were developed (Section 5), LDC Profiles were developed (Section 6),
and the 2014 base year energy use and reference case forecast for 2015 to 2020 were
developed (Section 7). The outputs from these tasks provided the input for estimating the
technical potential scenario, which is discussed in this section.

The technical potential scenario estimates the savings potential when all technically feasible
energy efficiency measures are implemented at their full market potential, while taking
equipment turnover rates into account. This savings potential can be considered as a maximum
potential.

The subsequent sections (Sections 9 and 10) will discuss the development of the economic and
achievable potential scenarios.

Technical AN Includes all measures that are technically
Potential (+) feasible.

8.1 Methodology

The main steps in estimating the technical savings potential included:
= Mapping energy efficiency measures to archetype programs.

= Running measures through Nexant Technical, Economic, and Achievable Potential
(TEA-POT) model to assess energy efficiency potential for each measure.

= Aggregating measure savings potential to derive archetype program potential savings by
LDC.

= Aggregating LDC potential savings to derive provincial potential savings.

These steps are described in more detail in the remainder of this section.

8.1.1 Mapping EE Measures to Archetype Programs

As described in Section 5, eight archetype programs were defined for the residential sector and
four archetype programs were defined for the commercial and industrial sectors. All the
technically feasible measures, as discussed in Section 4, were mapped to the archetype
programs to ensure each measure is allocated to an archetype program. The measures are
discussed in Section 4, the archetype programs are described in Section 5, and the mapping of
measures to the archetype programs are provided in Appendix B.
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8.1.2 Model Energy Efficiency Potential for Each Measure
Each technically feasible measure was run through Nexant’'s TEA-POT model to assess energy
efficiency potential for each measure. This assessment was necessary to:

= Develop measure interactions and measure competition groups.

= |Integrate measure ranking logic, which arranged and applied measures in order of cost-
effectiveness.

= Avoid double-counting potential savings (repeat participation) by limiting the total
adoption to 100% within each measure competition group by end use or archetype
program.

= |teratively reduce the baseline forecast after the application of each subsequent
measure.

= The core equation used in the residential sector energy efficiency potential analysis is
shown in Equation 1, while the core equation used in the non-residential sector potential
analysis for each individual measure is shown in Equation 2.

Equation 1: Core Equation for Residential Sector — Measure Savings Potential

Base Case

Potential of Total Equipment Sauration Remaini Applicability x Savi
i Number of Energy Use ! pplicabili avings
;:2::::; Households Intensity x Share x Factor x Factor Factor
(kWh/unit)

Parameter Definition ‘

Total number of households Number of households eligible and adopting a given measure.

Base equipment energy use intensity Amount of kWh consumed per year for baseline equipment.

Saturation/Fuel share Percentage of households with the measure’s electric end use present
(e.g. share of homes with electric water heating).

Remaining Factor Fraction of equipment that is not already energy efficient, which takes into
account historical savings and persistence of the savings.

Applicability Factor Fraction of applicable units that is technically feasible for conversion to
efficient technology (e.g. it is not technically feasible to install heat pump
water heaters in all homes). Care was taken so that the applicability factor
does not overlap with the remaining factor.

Savings Factor Percentage reduction in energy consumption with efficient equipment.
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Equation 2: Core Equation for Non-residential Sector — Measure Savings Potential

Total Stock BaseCase .
Potential of Equipment Equipment ‘o N !
: Sq. Fontage Satiration Remaining Ap pl};ahqhty Savings
Efficient by Building Eilergy\ise b4 Sihaie x Factor x Factor x Factor
Measures Type by LDC Intensity

(KWh/unit)

Parameter Definition

Total stock sq. footage by building The forecasted aggregated square footage for a given building type that
type by LDC adopts a given measure

Base equipment energy use intensity | The electricity used per square foot per year by each base-case
equipment and/or end use in each subsector

Equipment saturation and fuel share | Percentage of square footage served by a given measure’s electric end
use (for example, percentage of floor space served by electric water
heating)

Remaining factor Fraction of equipment that is not already energy efficient, which takes into
account historical savings and persistence of the savings

Applicability factor Fraction of applicable units that are technically feasible for conversion to
efficient technology

Savings factor Percentage reduction in energy consumption with efficient equipment

Since the archetype programs will differ by climate region, they were developed at the climate-
region level. However, the initial measure assessment was completed for each LDC and
provided the input for the development of the archetype programs at the climate region level.
Some of the input data used in the equations were from the development of the LDC profiles,
which are described in Section 6.

8.1.3 Potential Savings by Archetype Programs

The output of the previous step was a detailed matrix table that showed each measure
permutation (by sector, subsector, end use, vintage, and climate region) with the associated
savings potential and costs. Using the mapping of measures to archetype programs and the
savings per measure from the previous step, the measure savings were aggregated to produce
the potential savings per archetype program per LDC.

8.1.4 Provincial Potential Savings
The resulting potential savings per LDC derived in the previous step was aggregated to produce
a provincial estimate of technical potential savings at the archetype program level.

8.2 Results and Discussion

8.2.1 Portfolio

The technical potential in 2020 was estimated to be an annual savings of 33,614 GWh (or 28%
of the total electricity use in 2020).The largest portion of the savings was from the commercial
sector, which accounted for 52% of the savings, while the residential sector accounted for 40%
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and the industrial sector (including street lighting) accounted for the remaining 8%, as illustrated

in Figure 8-1.

Figure 8-1: Technical Potential Persistent Savings by Sector in 2020
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The technical potential by archetype program is illustrated in Figure 8-2. The largest technical
potential was estimated to be obtained from the Retrofit (77% of total persistent savings in
2020) and Consumer (39% of total persistent savings) archetype programs.
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Figure 8-2: Technical Potential Persistent Savings by Archetype Program in 2020
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8.2.2 Residential Sector

In the residential sector, the largest technical potential was estimated for the single family
subsector, which accounted for 72% of the residential persistent savings in 2020 (Figure 8-3).

Figure 8-3: Technical Potential Persistent Savings by Residential Subsector in 2020
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8.2.3 Commercial Sector

In the commercial sector, six subsectors accounted for slightly more than 70% of the persistent
savings in 2020: small office (17% of total commercial savings), other commercial buildings
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(15%), multi-unit residential common areas (13%), large office space (10%), TCU (8%), and
non-food retail (9%) (Figure 8-4).

Figure 8-4: Technical Potential Persistent Savings by Commercial Subsector in 2020
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Food Retail _ 908
Restaurant _ 879
Warehouse Wholesale _ 787
Schools N 619
Hospitals _ 618
Lodging I 446
Universities I 446
Nursing Home - 268
Data Center l 110

8.2.4 Industrial Sector

In the industrial sector, three subsectors each accounted for more than 10% of the persistent
savings in 2020: electronic manufacturing (26% of total industrial savings), miscellaneous
industrial (15%), and auto-parts manufacturing (12%) (Figure 8-5).
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Figure 8-5: Technical Potential Persistent Savings by Industrial Subsector in 2020
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9 Economic Potential Scenario

The previous sections described the process used for identifying and characterizing energy
efficiency measures (Section 4), developing archetype programs (Section 5), developing LDC
profiles (Section 6), and developing the 2014 base year use and reference case forecast for
2015 to 2020 (Section 7). Estimating the potential savings for the technical potential scenario,
described in Section 8, was a key step towards estimating the potential savings for the
economic potential scenario. Whereas the technical potential scenario provided a maximum
potential if all technically feasible energy efficiency measures were implemented, the economic
potential scenario estimated the maximum potential if all economically feasible EE measures
were implemented.

Technical N Includes all measures that are technically
Potential +) feasible.

L
Includes measures that are economically
feasible (TRC > 0.75) or part of existing ﬁ' Economic
CDM program with a minimum net benefit (0) Potential
(Residential: -$ 600; Commercial -$ 10,000;
Industrial -$ 500).

The remainder of this section addresses the economic potential scenario, which provided a key
step towards developing the achievable potential scenarios. The achievable potential scenarios
are discussed in Section 10.

9.1 Methodology

Economic potential was estimated through the modelling of the available savings potential of
individual measures, taking into account measure level interactive effects and competition, as
well as measure level cost-effectiveness, which is described in the methodology for the
technical potential scenario (see Section 8.1). Using the technical potential as the starting point
to develop the economic potential, the cost-effectiveness of all the measures included in the
technical potential scenario was screened. The following criteria were used to include measures
that are considered cost-effective, or economically feasible:

= Measure vintage bundle had average TRC > 0.75.

= Measure was part of an existing CDM program with a minimum net benefit, while the
archetype program had a TRC greater than 1.0. The minimum net benefit per sector is: -
$ 600for residential, - $ 10,000 for commercial, and - $ 500 for industrial. The minimum
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net benefits were determined through an iterative process to determine the minimum
value that would result in the archetype programs having a TRC greater than 1.0.

The TRC of a measure may differ by climate region, but the TRC of a measure will be the same
for all LDCs within the same climate region. The study uses three climate regions, as discussed
in Section 6.

The savings potential of the EE measures were calculated for the technical potential scenario,
as described in Section 8.1. The sum of the savings for the economically feasible EE measures
within an archetype program provided the savings potential for each of the archetype programs
in the economic potential scenario. The savings were modelled within each year of the study
horizon for each LDC.

Savings were expressed as persistent savings over time, which took into consideration measure
lifetime. This meant savings would persist only for the duration of the measure life. At the end of
the measure life, the baseline technology that was applicable at the specific time was used as
the presumed replacement of the measure.

9.2 Results and Discussion

9.2.1 Portfolio

The economic potential in 2020 was estimated to be an annual persistent savings of 23,381
GWh, or 19% of the total electricity use in 2020. The largest portion of the savings was from the
commercial sector, which accounted for 58% of the savings, while the residential sector
accounted for 34% and the industrial sector for the remaining 8% (including street lighting), as
illustrated in Figure 9-1. Close to 22% of the 550 measures included in the technical potential
scenario did not pass the cost-effectiveness screening and were not included in the economic
potential scenario.

The economic potential by archetype program is illustrated in Figure 9-2. Similar to the technical
potential, the largest economic potential was estimated to be obtained from the Retrofit (49% of
total persistent economic potential savings in 2020) and Consumer (28% of savings) archetype

programs.
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Figure 9-1: Economic Potential Persistent Savings by Sector in 2020
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Figure 9-2: Economic Potential Persistent Savings by Archetype Program in 2020
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9.2.2 Residential Sector

In the residential sector, the largest economic potential was estimated for the single family
subsector, which accounts for 74% of the residential persistent savings in 2020 (Figure 9-3).
The largest portion of estimated, persistent, economic potential savings in 2020 was from the
lighting end use (43% of residential savings).

Figure 9-3: Economic Potential Persistent Savings by Residential Subsector in 2020
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Figure 9-4: Economic Potential Persistent Savings by Residential End Use in 2020
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9.2.3 Commercial Sector

The same six subsectors that contributed to the largest portion of the persistent savings in 2020

in the commercial sector’s technical potential scenario, also contributed the largest portion of

savings in the economic potential scenario: small office (17% of total commercial savings), other

commercial buildings (16%), multi-unit residential common areas (13%), large office (10%),
TCU (9%) and non-food retail (7%) (Figure 9-4). These percentages of savings by subsector
were very similar to the technical potential scenario. The lighting interior general end use was

estimated to account for 39% of the persistent savings in 2020. Other notable end use savings
resulted from HVAC ventilation (11%) and cooling DX (10%) as illustrated in Figure 9-4.

Figure 9-5: Economic Potential Persistent Savings by Commercial Subsector in 2020
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Figure 9-6: Economic Potential Persistent Savings by Commercial End Use in 2020
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9.2.4 Industrial Sector

In the industrial sector, four subsectors each accounted for more than 10% of the persistent
savings in 2020: miscellaneous industrial (19%), auto-parts manufacturing (15%), food and
beverage manufacturing (11%), and chemical manufacturing (11%) (Figure 9-7). Five end uses
were estimated to account for close to 87% of the persistent savings in 2020 in the industrial
sector: HVAC (23%), compressed air (20%), lighting (16%), motor pumps (15%), and motors on
fans and blowers (13%), as illustrated in Figure 9-8.
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Figure 9-7: Economic Potential Persistent Savings by Industrial Subsector in 2020
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Figure 9-8: Economic Potential Persistent Savings by Industrial End Use in 2020
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10 Achievable Potential Scenarios

In Section 8, the technical potential was described, which included all technically feasible
energy efficiency measures. In Section 9, economic potential was discussed, which included
only economically feasible measures and measures that are included in existing CDM
programs. All the measures that were included in the economic potential scenario were included
in the analysis of the achievable potential scenario. The achievable potential scenario
addressed in this section took into consideration the adoption of the archetype program’s
economically feasible measures over time. Two achievable potential scenarios were assessed:
a budget unconstrained scenario and a budget constrained scenario. Section 11 provides
additional analyses, which includes a comparison of the potential savings with the baseline and
reference case up to 2020, a sensitivity analysis, and a comparison with actual savings
achieved in other North American jurisdictions.

Technical AN Includes all measures that are technically
Potential &) feasible.

Includes measures that are economically
feasible (TRC > 0.75) or part of existing
CDM program with a minimum net benefit
(Residential: -$ 600; Commercial -$ 10,000;
Industrial -$ 500).

Economic
Potential

Achievable
Potential:
Unconstrained

Implementation of economically feasible
measures (and existing measures) based on
achievable adoption curves.

&
”

Removing least cost effective measures ‘v’.‘ Achievable
(based on TRC) until total budget of Potential:
programs equal LDC’s budget under ™ | II Budget
Conservation First Framework. Constrained

10.1 Methodology

Assessing achievable energy efficiency potential required estimating the rate at which cost-
effective archetype programs could be adopted over time. The following key items were
considered and addressed in developing the methodology:
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Development and application of representative adoption curves.

Mapping of measures to the adoption curves, and to the archetype programs.
Historic performance of programs in each LDC’s territory.

Non-incentive program enhancements.

Inclusion and exclusion of measures.

Adding new measures to archetype programs.

Budget unconstrained and constrained scenarios, where the budget constrained
scenario represented the maximum potential that could be achieved with an LDC'’s
budget, per the Conservation First Framework.

The development of the achievable potential scenario built on the economic potential scenario,
by applying adoption curves to the measures that were included in the economic potential.
Adoption curves estimated the achievable annual participation in archetype programs, or the
annual take-up of measures due to archetype programs, from 2015 to 2020. In essence,
adoption curves represented the percentage of participation by eligible customers in a program.
Twenty-two adoption curves were developed for the residential sector and six adoption curves
were developed for the non-residential sector (i.e. commercial and industrial sectors). All the
measures included in the economic potential scenario were mapped to the appropriate adoption
curve and archetype program. This mapping, together with a detailed discussion and example
of the steps to calculate the savings, are included Appendix C. These steps included:

Using the LDC specific load profiles (see Section 6) and LDC kWh load forecasts (see
Section 7), a baseline forecast by sector, subsector, end use, equipment type, and
vintage' was developed for each LDC.

Using the Ontario market adoption equations with the LDC specific historic program
participation to develop LDC specific adoption curves.

Mapping of the measure vintage permutations and their parameters to subsector, end
use and equipment type. Measure research defined the parameters, such as measure
savings, cost, and life, and is discussed in Section 4. The mapping results in defining
competition groups, which were the measures that were applicable to the same
equipment type. For example, the “screw-in lamp” equipment type had a number of
energy-efficient lamps that could be installed, which were defined as the competition
group for the equipment type.

Measures mapped to the adoption curves and archetype programs.

! The vintage indicates whether the stock fell into one of the following categories:

= New: Based on growth rates
=  Turnover: Based on average measure life for equipment type

= Early retirement: Based on a factor of 0.5% of stock

®= Remaining: Portion remaining after subtracting other vintages from total.
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Measure in each vintage competition group, ranked according to TRC.

In each vintage group, calculated savings for first ranked TRC. Removed this savings
from available load for next measure in TRC ranking, to calculate savings for the next
measure.

Calculated the measure savings, which were the product of the load share, incremental
adoption rate, measure applicability, and savings of the measure. (See Appendix C for
an example and Section 8.1 for equations).

In the budget unconstrained achievable potential scenario, the savings of all the
measures were added up to provide archetype program savings for each LDC. The
savings of all of the LDCs were aggregated to determine the provincial savings potential.

In the budget constrained achievable potential scenario, the following steps were
followed:

Ranked measures (and their associated costs) for all sectors in order of cost-
effectiveness (based on TRC).

Identified all measures, in order of TRC ranking, which could be adopted for less
than LDC's CDM 2015-2020 budget. A TRC ranking approach was used to develop
the budget constrained scenario in order to derive a relatively optimized achievable
potential estimate.

Calculated the sum of savings of these cost-effective measures to derive budget
constrained achievable potential for each archetype program per LDC.

The savings of all the LDCs were aggregated to determine the provincial savings
potential.

Nexant’s model estimated potential at the gross savings level. Net-to-gross (NTG)
values were applied to all measure savings values by program category to derive net
savings. NTG values were derived from the most recent 2015 evaluation results.

Acquisition cost was equal to the sum of the gross administrative costs and gross
incentive costs, divided by the net energy savings. Average administrative and incentive
costs were researched by program category and applied to each measure, then
summed up for the portfolio. These costs were divided by the total net savings for the
portfolio to estimate portfolio acquisition cost. Formulas, lookup tables, and assumptions
for acquisition costs can be found in each LDC summary workbook.

10.2 Results and Discussion

10.2.1 Portfolio

The achievable potential in 2020 was estimated to be an annual persistent savings of 6,760
GWh (or 5.6% of the total electricity use in 2020) for the unconstrained scenario, and 6,373
GWh for the budget constrained scenario (or 5.3% of the total electricity use in 2020). The
largest portion of the savings was from the commercial sector, which accounted for 74% of the
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savings, while the residential sector accounted for 19% in the unconstrained scenario and 20%
in the budget constrained scenario, as illustrated in Figure 10-1. Of all the measures included in
the economic potential scenario, close to 11% were not included in the budget constrained
achievable potential scenario.

The achievable potential by archetype program is illustrated in Figure 10-2 and Figure 10-3.
Similar to the technical and economic potential scenarios, the largest achievable potential was
estimated to be obtained from the Retrofit (close to 60% of total persistent achievable potential
savings in 2020) and Consumer (close to 15%) archetype programs.

The cost-effectiveness in terms of TRC and PAC of the archetype programs is summarized in
Table 10-1 and Table 10-2, while the acquisition cost analysis by archetype program is
summarized in Table 10-3. The archetype programs with the highest TRC in the budget
constrained achievable potential scenario were the Audit and Direct Install (TRC of 23.9) and
Small Business (TRC of 3.5) archetype programs. Only the Low Income and Aboriginal
archetype programs had a TRC of less than 1.0.

Figure 10-1: Achievable Potential Persistent Savings by Sector in 2020
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73% PA 1%
Industrial
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Similarly, the highest PAC in the budget constrained achievable potential scenario was
observed for the Audit and Direct Install (PAC of 22.3) archetype program, while the Retrofit
(PAC of 5.5) archetype program had the second highest PAC. Except for the Low Income and
Aboriginal archetype programs, all other archetype programs had a PAC greater than 1.0.
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As summarized in Table 10-3, the portfolio acquisition cost was estimated to be $312 per MWh
for the budget constrained scenario and $358 per MWh for the unconstrained scenario. In the
budget constrained scenario, the highest acquisition costs were associated with the Aboriginal
($1,282 per MWh) and Whole Home ($1,241 per MWh) archetype programs, while the lowest
acquisition costs were associated with the Audit and Energy Partners ($192 per MWh) and
Retrofit ($253 per MWh) archetype programs. The total budget for the unconstrained achievable
potential scenario was $2,440 million; it was $1,984 million for the budget constrained scenario.

Figure 10-2: Unconstrained Achievable Potential Persistent Savings by Archetype
Program in 2020

Electricity (GWh)
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

Consumer [N 988
Behavioural [ 132

Whole Home [ 90

Residential

Low Income | 47
Audit and Direct Install | 9
Systems and Equipment | 9
Aboriginal | 5
Residential New Construction |2
Retrofit [ 4,081
Small Business [N 3837

Audit and Energy Partners [ 482

Non-Residential

C&I New Construction I 78

¢ Nexanr Achievable Potential Study: Short Term Analysis 100



10 ACHIEVABLE POTENTIAL SCENARIOS

Figure 10-3: Budget Constrained Achievable Potential Persistent Savings by Archetype
Program in 2020
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Table 10-1: Achievable Potential TRC Cost-Effectiveness by Archetype Program

Unconstrained Achievable Scenario i Budget Constrained Achievable

(2015-2020) Scenario (2015-2020)
Residential ‘
Audit and Direct Install $0.05 $1.1 $1.1 23.9 $0.05 $1.1 $1.1
Consumer $118.0 $142.4 $24 .4 1.2 $107.6 $137.6 $30.0 1.3
Systems and Equipment $2.7 $3.2 $0.5 1.2 $2.6 $3.2 $0.5 1.2
Behavioural $28.3 $31.1 $2.8 1.1 $28.2 $31.0 $2.8 1.1
Whole Home $30.9 $36.5 $5.6 1.2 $24.3 $36.2 $11.8 1.5
Residential New $0.2 $0.3 $0.1 15 $0.2 $0.3 $0.1 1.5
Construction
Low Income $6.2 $4.1 -$2.1 0.7 $6.2 $4.1 -$1.9 0.7
Aboriginal $0.8 $0.5 -$0.2 0.7 $0.7 $0.5 -$0.2 0.7
Commercial and Industrial (C&l)

Retrofit $729.1 $933.3 $204.2 1.3 $451.0 $862.7 $411.7 1.9
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Small Business $40.8 $96.8  $550 2.4 $266  $926 $66.0 35
Audit and Energy $24.3 $40.4  $161 17  $236  $39.8 $16.2 17
Partners

C&l New Construction $13.6 $17.0 $3.4 1.3 $7.9 $15.7 $7.8 2.0
Portfolio $995 $1,307 $312 13 $679 | $1,225 $546 18

"Net present value
2 Benefit and cost

Table 10-2 Achievable Potential PAC Cost-Effectiveness by Archetype Program

Uncontrained Achievable Scenrio : Budget Cnstrained Achievable Scnario

(2015-2020) (2015-2020)
Audit and Direct $0.04 $1.0 $0.9 22.3 $0.04 $1.0 $0.9 22.3
Install
Consumer $83.0 $123.9 $40.9 1.5 $75.9 $119.7 $43.8 1.6
Systems and $1.5 $2.8 $1.3 1.8 $1.5 $2.8 $1.3 1.8
Equipment
Behavioural $28.3 $27.1 -$1.2 1.0 $28.2 $27.0 -$1.2 1.0
Whole Home $19.6 $31.7 $12.1 1.6 $15.5 $31.5 $16.0 2.0
Residential New $0.1 $0.3 $0.2 2.3 $0.1 $0.3 $0.2 23
Construction
Low Income $6.2 $3.5 -$2.6 0.6 $6.2 $3.5 -$2.6 0.6
Aboriginal $0.8 $0.5 -$0.3 06 $0.7 $0.4 -$0.3 0.6

Commercial and Industrial (C&l)

Retrofit $214.8 $827.5 $612.7 3.9 $138.5 $764.6 $626.0 5.5
Small Business $28.0 $84.1 $56.1 3.0 $19.6 $80.6 $61.0 4.1
Audit and $10.3 $35.2 $24.8 3.4 $10.0 $34.6 $24.6 3.4
Energy Partners
C&l New $4.2 $14.8 $10.5 3.5 $2.6 $13.7 $11.1 5.3
Construction
Portfolio $397 $1,152 $755 29 $299 $1,080 $781 3.6
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Table 10-3: Achievable Potential Acquisition Cost by Archetype Program

Archetype
Program

2015-2020
Program

2015-2020
Program

Costs ($ mil.) Savings (MW

Acquisition 2015-2020 | 2015-2020

Costs
($/MWh)

Unconstrained Achievable cenario

(2015-2020)

Residential

Program
Costs ($
mil.)

Program
Net
SEVINRS
(MWh)

Budget Constrained Achievable

Acquisition
Costs
($/MWh)

Scenario (2015-2020)

Audit and Direct
Install

$2.7

9,459

$284

$2.7

9,459

Consumer $657.5 987,829 $666 $619.5 955,632 $647

Systems and $9.4 9,167 $1,031 $9.4 9,113 $1,028

Equipment

Behavioural $102.0 131,633 $775 $101.8 131,457 $775

Whole Home $136.2 90,140 $1,511 $108.4 87,378 $1,241

Residential New $1.0 1,986 $504 $1.0 1,986 $504

Construction

Low Income $52.9 47,041 $1,125 $52.9 47,041 $1,113

Aboriginal $6.4 5,004 $1,271 $6.4 4,982 $1,282
Commercial and Industrial (C&l) ‘

Retrofit $1,057.3 4,080,566 $259 $718.6 3,764,778 $191

Small Business $300.3 837,497 $359 $259.6 814,921 $319

Audit and Energy $92.6 482,159 $192 $90.7 474,563 $191

Partners

C&l New $22.0 77,285 $285 $15.1 71,568 $211

Construction

Portfolio 6,759,767 $1,984.1 6,372,880 $311

$2,440 |

$361 |

10.2.2 Residential Sector
Similar to the technical and economic potential scenarios, the largest achievable potential in the
residential sector was estimated to be for the single family subsector, which accounted for 73%
of the residential persistent savings in 2020 (as illustrated in Figure 10-4 and Figure 10-5). The
largest portion of estimated, persistent, achievable potential savings in 2020 was from lighting
end use (close to 60% of residential savings), which was a relatively larger portion compared to
the economic potential scenario, in which lighting accounted for 43% of the residential savings.
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Figure 10-4: Unconstrained Achievable Potential Persistent Savings by Residential
Subsector in 2020
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Figure 10-5: Budget Constrained Achievable Potential Persistent Savings by Residential
Subsector in 2020

Electricity (GWh)
0 200 400 600 800 1,000 1,200 1,400

single Family N 507
MURB High Rise .- 136
MURB Low Rise .- 120
Row House [l 71

Other Residential Buildings 1 13

© Nexanr Achievable Potential Study: Short Term Analysis 104



10

ACHIEVABLE POTENTIAL SCENARIOS

Figure 10-6: Unconstrained Achievable Potential Persistent Savings by Residential End
Use in 2020
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Figure 10-7: Budget Constrained Achievable Potential Persistent Savings by Residential
End Use in 2020
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10 ACHIEVABLE POTENTIAL SCENARIOS

10.2.3 Commercial Sector

The same six subsectors that contributed to the largest portion of the persistent savings in 2020
in the commercial sector’s technical and economic potential scenarios also contributed the
largest portion of savings in the achievable potential scenarios: small office (19% of total
commercial savings), other commercial buildings (about 17%), multi-unit residential common
areas (about 11%), TCU (9%) large office (about 9%), and non-food retail (7%) (Figure 10-8 and
Figure 10-9).

These percentages of savings by subsector were very similar to the economic potential
scenario. The lighting interior general end use was estimated to result in close to 53% of the
persistent budget constrained achievable savings in 2020 in the cornmercial sector, compared
to 39% in the economic potential scenario. In the achievable potential scenario, the portion of
savings attributed to the lighting interior general end use increased significantly, while the
portion of savings of HVAC ventilation and cooling DX decreased slightly, compared to the
economic potential scenario (Figure 10-10 and Figure 10-11).

Figure 10-8: Unconstrained Achievable Potential Persistent Savings by Commercial
Subsector in 2020
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10 ACHIEVABLE POTENTIAL SCENARIOS

Figure 10-9: Budget Constrained Achievable Potential Persistent Savings by Commercial
Subsector in 2020
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Figure 10-10: Unconstrained Achievable Potential Persistent Savings by Commercial End
Use in 2020
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10 ACHIEVABLE POTENTIAL SCENARIOS

Figure 10-11: Budget Constrained Achievable Potential Persistent Savings by
Commercial End Use in 2020
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10.2.4 Industrial Sector

Similar to the findings in the technical and economic potential scenario, in the industrial sector,
four subsectors each accounted for 10% or more of the persistent achievable potential savings
in 2020: miscellaneous industrial (about 16% of total industrial savings), auto-parts
manufacturing (15%), food and beverage manufacturing (12%), and chemical manufacturing
(10%) (Figure 10-12 and Figure 10-13). Four end uses are estimated to account for close to
80% of the persistent savings in 2020 in the industrial sector: lighting (29%), HVAC (22%),
compressed air (16%), and motor pumps (14%), as illustrated in Figure 10-14 and Figure 10-15.
When comparing these end use percentage savings with the economic potential scenario, the
lighting end use shows a slight increase in the industrial sector.
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Figure 10-12: Unconstrained Achievable Potential Persistent Savings by Industrial
Subsector in 2020
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Figure 10-13: Budget Constrained Achievable Potential Persistent Savings by Industrial
Subsector in 2020
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Figure 10-14: Unconstrained Achievable Potential Persistent Savings by Industrial End

Use in 2020
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Figure 10-15: Budget Constrained Achievable Potential Persistent Savings by Industrial
End Use in 2020
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11 Additional Analyses

The previous sections describe that the potential savings were estimated for four scenarios:
technical, economic, unconstrained achievable and budget constrained achievable potential
scenarios. This section includes additional analyses discussing how the potential savings were:

= Compared to the baseline use case and reference case forecast.

= Assessed to determine the sensitivity of the savings to changes in various input
parameters.

= Assessed against actual savings from states in the northeastern United States to
determine how realistic and feasible the savings estimates were.

In Section 12, recommendations are provided for future studies.

11.1 Potential Compared with Baseline and Reference Case

Forecast

The comparison of the technical, economic and achievable potential scenarios with the baseline
and the reference case forecast is illustrated in Figure 11-1, and the electricity load values are
summarized Table 11-1. The persistent savings in 2020 ranged from 28% for the technical
potential scenario to 5% for the budget constrained achievable potential scenario when
compared to the reference case forecast. The budget constrained achievable potential was
6,373 GWh in 2020, as summarized in Table 11-2.
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Figure 11-1: Potential Scenarios Compared with Baseline and Reference Case
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Table 11-1: Annual Electricity Use by Scenario for 2014 to 2020 (GWh/year)

Scenario 2015 2016 2017 ’ ‘ 2018 ‘ 2019 ‘
Base year and reference 118,443 115,877 117,331 | 117,331 | 118,237 | 118,907 119,515
case
Achievable potential: 118,443 115,120 115,801 114,772 114,572 113,963 113,142
budget constrained
Achievable potential: 118,443 115,078 115,712 114,623 114,357 113,666 112,756
unconstrained
Economic potential 118,443 111,798 109,311 105,450 102,514 99,345 96,108
Technical potential 118,443 110,067 105,744 100,216 95,588 90,762 85,902
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Table 11-2: Persistent Savings by Scenario in 2020 (GWh/year)

Scenario :
Technical potential : 33,613
Economic potential 23,381
Achievable potential: unconstrained 6,760
Achievable potential: budget constrained 6,373

11.2 Comparison with Other Jurisdictions

The main objective of the comparison of the Ontario achievable potential scenario savings with
comparable states in the United States was to assess how realistic and feasible the potential
savings estimates were. The following items and data were considered in the comparative
methodology:

= Compared Ontario achievable potential results with nine northeastern American states:
New York, Massachusetts, Maryland, Connecticut, New Harnpshire, the District of
Columbia, Rhode Island, Vermont, and Maine.

= The specific states were selected because:

The climate is similar to two of the climate regions in Ontario (in which almost 92% of
Ontario’s electricity load is located).

The states provide a range of average annual electricity sales that are less, similar,
and more compared to Ontario’s. The sales comparison is provided in Figure 11-2.

= Ontario’s data was based on the annual average potential savings estimated for six
years from 2015 to 2020.

= The American. states’ data is based on actual average annual savings and costs for a
four-year period from 2011 to 2014.

= Data for American states were obtained from the Northeast Energy Efficiency
Partnerships Regional Energy Efficiency Database (https://reed.neep.org/Focus.aspx).
Detailed information about the degree of program evaluation of project M&V were not
available.

As illustrated in Figure 11-2, Ontario’s annual average sales from 2011 to 2014 were
comparable to Connecticut and relatively close to the average of the nine northeastern
American states. When this study’s estimate of achievable potential for all sectors was
compared to the actual savings of the nine states (see Figure 11-3), the following was observed:

= Ontario’s unconstrained and budget constrained achievable potential (respectively

0.94% and 0.88% of total sales) is slightly less than the average savings achieved by the
American states (1.08% of total sales).
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11 ADDITIONAL ANALYSES

= Massachusetts and Vermont achieved more than double the percentage of savings
(2.08% and 1.85%, respectively, of total sales) when compared to Ontario’s 0.88%
budget constrained achievable.

= Connecticut achieved 0.89% savings of total sales, which is almost the same as
Ontario’s 0.88% budget constrained achievable potential.

When the residential and non-residential savings were considered, as a percentage of total
provincial or state sales (as illustrated in Figure 11-4 and Figure 11-5), then the comparison
indicated:

= Alarge portion of achievable potential was achieved in the residential sector versus the
non-residential sector for American states when compared with Ontario. Ontario’s non-
residential savings percentage (0.70%) of the total sales was relatively close to the
average of the nine states (0.68%), while the Ontario residential savings percentage
(0.17%) was almost half that of the American states (0.40%)

= Massachusetts and Vermont achieved significantly larger savings in both residential and
non-residential sectors when compared to Ontario’s budget constrained achievable
potential.

The most likely reason for the larger residential portion of savings in the American states was
due to the proportion of residential versus non-residential sales in these states, compared to
Ontario. Data was not available to separate out the residential versus non-residential sales for
the selected American states.

Based on the comparative analysis, Ontario’s achievable potential savings estimate appeared to
be within the feasible range of actual savings achieved by the American states, and some states
achieved a significantly higher percentage savings of sales than was estimated for Ontario.

The acquisition costs to achieve the savings in Ontario and the nine American states are
compared in Figure 11-6 and Figure 11-7. Comparing the estimated Ontario acquisition costs
for the achievable potential scenarios with the actual acquisition costs in the American states
led to the following observations:

= The average acquisition costs of the nine American states were between the estimated
acquisition cost for Ontario’s unconstrained and budget constrained scenarios.

= Ontario’s estimated acquisition cost to achieve the total savings under the budget
constrained scenario:

Was comparable to New York, which has the second lowest acquisition costs of the
nine American states.

Was significantly less when compared to Massachusetts, Connecticut, and Vermont.

Since the budget constrained scenario was based on an optimized TRC ranking approach, one
would expect the acquisition cost to be somewhat optimized. Having the Ontario estimated
acquisition cost for the unconstrained and budget constrained scenarios respectively higher and
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lower than the average acquisition cost of the American states, indicated that the Ontario
estimate was in the range of what would be practically achievable.

Figure 11-2: Average Annual Sales of Ontario and American States (Total for Residential,
Commercial, and Industrial Sectors)
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Figure 11-3: Comparison of Savings as Percentage of Total Sales
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Figure 11-4: Comparison of Residential Savings as Percentage of Total Sales
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Figure 11-5: Comparison of Non-Residential Savings as Percentage of Total Sales
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Figure 11-6: Comparison of Acquisition Costs
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11.3 Sensitivity Analysis

The objective of this task was to assess the impact on the achievable potential savings if key
input parameters were changed. This provided an indication of how sensitive the results were to
changes in input parameters. Results from two LDCs were used in the sensitivity analyses:

= LDC 1: medium to large sized LDC with a relatively smaller portion of residential load.

= LDC 2: medium to large sized LDC with relatively larger portion of residential load.
The key input parameters that were assessed in the sensitivity analysis were:

= |ncentive rates
= Adoption curves

= Avoided cost.

The sensitivity analysis is discussed in the remainder of this section.

11.3.1 Incentive Rates
The following methodology was used to assess the impact on the achievable potential when
incentive rates were changed:

= |Incentive rates were changed +/- 25% for all archetype programs. The 25% incentive
increase was not applied to archetype programs, such as Low Income, since its
incentive rate was already 100%.

= The price elasticity research conducted for this study was referenced. For the
commercial and industrial sectors, the price elasticity value was found to be 0.46; the
residential sector price elasticity value was estimated at 0.25.”

= The price elasticity values were used to establish the adjustment factor to be applied to
the base case modelled savings estimates using the formula: Savings Factor Adjustment
= 1+ (Price Elasticity Value x Incentive Change %).

For commercial and industrial sectors, the savings adjustment factor was estimated
at 1.115 for +25% incentive adjustment and 0.885 for -25% incentive adjustment.

For the residential sectors, the savings adjustment factor was estimated at 1.0625 for
+25% incentive adjustment and 0.9375 for -25% incentive adjustment.

! Price elasticity is a basic measure of demand or supply sensitivity to changes in price. An elasticity value of 1.0 would indicate a
product that is perfectly elastic: any change in price would result in drastic changes to supply and demand (in this case, supply and
demand would drop to 0). An elasticity value of 0 indicates that changes to price have no effect on supply and demand. These
extreme cases are theoretical, or at least rare. More commonly, elasticity values fall within the range of 0 to 1 and indicate a
percentage change in quantity supplied or demanded for a given percentage change in price. Price is not the only factor that affects
demand or supply. For example, in this study, the elasticity for incentives is lower in the commercial sector than in the residential
sector. Commercial customers are less sensitive to changes in incentives mainly due to the following reasons: time spent to
evaluate energy efficiency product may represent time taken away from other, more valuable business activities. In short, other
aspects of running the business may be more important than evaluating and identifying cost-effective energy savings measures.
Residential customers, on the other hand, are likely to be more sensitive to price because there are more product options in the
residential market, and price is a more important consideration for those with limited household budgets.
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= The combination of the incentive rate adjustment and modeled savings adjustment was
used to estimate a revised 2020 portfolio savings estimate. This result was compared
against both the unconstrained, achievable base case savings and the budget
constrained base case savings.

The results from the analysis are illustrated in Figure 11-8 and Figure 11-9. The unconstrained
scenario indicated that increasing or decreasing the incentive rates would lead to proportional
increases and decreases in savings.

The budget constrained scenario indicated that the portion of residential load affects the impact
of increasing or decreasing the incentive rates because of the lower price elasticity for the
residential sector. For an LDC with a relatively larger portion of residential load, more money
allocated to incentives would not translate into incrementally more savings.

Figure 11-8: Sensitivity to Changes in Incentive Rates — Unconstrained Achievable
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Figure 11-9: Sensitivity to Changes in Incentive Rates — Budget Constrained Achievable
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11.3.2 Adoption Curves

A faster or slower participation rate in programs compared to the estimated adoption in this
study would result in a change in the adoption curves. The sensitivity of the estimated
achievable potential to changes in the adoption curves was assessed. The following
methodology was used to assess the impact on the achievable potential when adoption curves
were changed:

= Adoption rates were revised by +/-25% across all measures for each year of the short
term horizon

= Incentive and program administrative costs were also revised, in line with the calculated
savings increase/decrease

= The impact on the 2020 portfolio energy savings was calculated and was compared with
both unconstrained and budget constrained achievable potential base case scenarios.

Figure 11-10 and Figure 11-11 provide the results of the sensitivity analysis; for both the
unconstrained and the budget constrained scenarios, the increase or decrease in savings were
relatively proportional to the changes in adoption rates. Increased adoption rates in the budget
constrained scenario did have a significant lower impact on increased savings, compared to the
unconstrained scenario. A 25% increase in adoption rates resulted in a savings increase of
between 6% and 8% in the budget constrained achievable potential scenario, compared to 23%
to 24% for the unconstrained achievable potential scenario.
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Figure 11-10: Sensitivity to Changes in Adoption Curves — Unconstrained Achievable
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Figure 11-11: Sensitivity to Changes in Adoption Curves — Budget Constrained
Achievable
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11.3.3 Avoided Cost
The following methodology was used to assess the impact on the achievable potential when
avoided costs were changed:

= Avoided costs were revised by +/-25% for the short term horizon
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= The impact on the 2020 portfolio energy savings were calculated and were compared
with both the unconstrained and the budget constrained achievable potential base case
scenarios.

Figure 11-12 and Figure 11-13 provide the results of the sensitivity analysis for both the
unconstrained and the budget constrained scenarios. A small correlated impact was observed
for the unconstrained potential: a 25% increase in avoided costs led to 3% additional potential.
There are only a few measures that moved over the cost-effectiveness threshold with a 25%
increase in avoided cost; for a 25% decrease in avoided costs, the potential was slightly
reduced. The sensitivity analysis indicated that the residential sector was more sensitive to
changes in avoided costs; LDC 2 was more sensitive to changing the avoided costs compared
to LDC 1.

For the budget constrained achievable potential scenario, there was no direct correlation with an
increase or decrease of avoided cost. A potential reason for this result was that the change in
measures (as measures got added or removed from the program) and the cost to deliver the
measures that actually got adopted in each scenario (+/-25%) was not correlated with the
avoided costs. Even though avoided costs increased by 25% and a few more measures were
included in the portfolio, the cost to deliver those added measures (based on acquisition cost)
was on average greater, and therefore the budget-cap was reached sooner.

Figure 11-12: Sensitivity to Changes in Avoided Costs — Unconstrained Achievable
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Figure 11-13: Sensitivity to Changes in Avoided Costs — Budget Constrained Achievable

LDC 2 (Large Residential Load)

LDC 1 (Small Residential Load)

A% 3% 2% 1% 0% 1% 2% 3% 4%
= Minus 25% Avoided Costs H Plus 25% Avoided Costs

11.4 Conservation First Framework and Behind-the-Meter

Generation

The potential for electricity reduction resulting from BMG was assessed in a separate study and
the methodology and results were presented in a separate report published by IESO. The
results from the BMG study were used to determine the total achievable potential for electricity
reduction. To ensure that no double counting of electricity reduction occurred, the EE potential
was modelled using a reference case forecast that was reduced by the value of the BMG
potential. The total budget constrained EE potential is 6,373 GWh in 2020, as discussed in
Section 10.2. The total budget was derived from summing the CFF budget and the carry over
budget (or legacy budget) from the previous framework that was spent in 2015, and subtracting
the budget associated with the BMG potential. The total constrained budget for EE was $2,035
million and is summarized in Table 11-3.

The total budget constrained achievable potential for EE and BMG is 7,351 GWh in 2020, 5%
more than the 7,000 GWh provincial target set by the CFF for 2020. The total achievable
potential in 2020 is summarized in Table 11-4; the budget associated with the achievable
potential was $ 2,213 million.
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Table 11-3 Provinvial Budget 2015 to 2020 (Millions of Dollars)

1,836 377 178 2,035

Table 11-4: Provincial Budget Constrained Achievable Potential: Budget and Savings

Spending
_ ($ million) :
EE 2,035 6,373
BMG 178 978
Total APS 2,213 7,351
CFF Target 7,000
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12 Conclusions and Recommendations

This section provides a summary of the conclusions from the potential analysis and
recommendations on how future achievable potential studies could be improved, both through
study processes and through additional data collection.

12.1 Summary Conclusions from Potential Analysis

In the 2014 base year, the largest portion of electricity was consumed by the commercial sector
(57,031 GWh per year or 48% of the total electricity use), followed by the residential sector
(39,461 GWh per year or 33%); the industrial sector used the smallest portion of electricity
(21,951 GWh per year or 19%). The residential single family subsector accounted for the largest
electricity use by subsector, with 29,974 GWh per year. The end use with the largest electricity
use was general interior lighting in the commercial sector, with 17,882 GWh per year consumed.

The load forecast for 2015 to 2020 estimated a total increase in electricity use of 0.9% from
118,443 GWh in 2014 to 119,515 GWh in 2020. The commercial sector is expected to provide
the largest increase in electricity use of 2,451 GWh from 2014 to 2020, a 4.3% increase. The
growth in electricity use was mainly due to the expected increase in commercial floor space.
The residential sector electricity use is expected to decrease by 5.5%, mainly due to the
continued conversion of space heating and water heating fuel share, the rising share of multi-
residential dwellings, and more efficient appliances. The industrial sector is undergoing
significant economic restructuring and electricity use is expected to increase marginally by
3.6%. In absolute terms, the largest decrease in electricity consumption by subsector is
expected to occur in the residential single family and industrial paper and non-metallic mineral
manufacturing subsectors. The largest increases in electricity by subsector are expected to
occur in most of the commercial subsectors.

The persistent savings in 2020 ranged from 28% for the technical potential to 5% for the budget
constrained achievable potential when compared to the reference case forecast, as illustrated in
Figure 12-1. The budget constrained achievable potential in 2020 was estimated to be an
annual persistent saving of 6,373 GWh, as summarized in Table 12-1. The largest portion of the
savings was from the commercial sector, which accounted for 73% of the budget constrained
achievable potential savings. Since the commercial sector accounted for the largest portion of
electricity use, it was expected to also account for the largest savings potential. For the
commercial sector, close to 75% of the technically feasible measures made it into the
achievable budget constrained scenario, while close to 60% of the technically feasible
measures made it into the residential sector’'s budget constrained achievable potential scenario.
The measures that were included differed by LDC and were included in the results workbooks
that were provided to each LDC.
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Table 12-1: Persistent Savings by Scenario in 2020 (GWh/year)

Scenario :
Technical potential : 33,613
Economic potential 23,381
Achievable potential: unconstrained 6,760
Achievable potential: budget constrained 6,373

Figure 12-1: Potential Scenarios Compared with Baseline and Reference Case
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To achieve the potential savings, the following archetype programs were identified to address

gaps and recommendations from the evaluations of existing programs, and to guide LDCs in
developing and enhancing programs:

= Residential Sector:

Consumer
System and Equipment
Audit and Direct Install
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= Whole Home

= Behavioural

= Low Income

= Aboriginal

= New Construction

= Commercial and Industrial Sectors:

= Audit and Energy Partners
= Retrofit

= Small Business

= New Construction

These archetype programs are described in detail in Section 5. The potential savings from the
archetype programs indicated that the largest budget constrained achievable potential could be
obtained from the Retrofit (close to 60% of total persistent, achievable potential savings in 2020)
and Consumer (close to 15% of savings) archetype programs.

Figure 12-2: Achievable Potential Persistent Savings by Sector in 2020

Electricity (GWh)
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Unconstrained Scenario

Commercial : B Street Lighting
(5,004) (76)
74% % 1%
Industrial
(397)
6%

Budget Constrained Scenario

Commercial Residential Street Lighting
(4,670) (1,247) (67)
73% 20% 1%
Industrial
(389)
6%
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Figure 12-3: Budget Constrained Achievable Potential Persistent Savings by Archetype
Program in 2020

Electricity (GWHh)
- 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

Consumer [N 956
Behavioural 131

Whole Home JI 87

Residential

Low Income || 47
Audit and Direct Install .| 9
Systems and Equipment .| 9
Aboriginal | 5
Residential New Construction | 2
Retrofit [N . 3,765
Small Business [N 315

Audit and Energy Partners [ 474

Non-Residential

C&I New Construction JI 72

The archetype programs with the highest TRC in the budget constrained achievable potential
scenario are the Audit and Direct Install (TRC of 23.9) and Small Business (TRC of 3.5)
archetype programs. Similarly, the highest PAC in the budget constrained achievable potential
scenario was observed for the Audit and Direct Install (PAC of 22.3) programs, while the Retrofit
(PAC of 5.5) archetype program had the second highest PAC.

The portfolio acquisition cost was estimated to be $311 per MWh for the budget constrained
scenario. In the budget constrained scenario the highest acquisition costs were associated with
the Aboriginal ($1,282 per MWh) and Whole Home ($1,241 per MWh) archetype programs,
while the lowest acquisition costs were associated with the Audit and Energy Partners ($191 per
MWh) and Retrofit ($191 per MWh) archetype programs.

Based on the comparative analysis, Ontario’s achievable potential savings estimate for the
study timeframe was within the feasible range of actual savings achieved by the American
states, and some states achieved significantly higher percent savings of sales than estimated
for Ontario. Since the budget constrained scenario is based on an optimized TRC ranking
approach, one would expect the acquisition cost to be somewhat optimized. Having Ontario’s
estimated acquisition cost for the unconstrained and budget constrained scenarios respectively
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higher and lower than the average acquisition cost of the American states indicated that the
Ontario estimate was in the range of what could be practically achievable.

The budget constrained scenario indicated that the portion of residential load affected the
impact of increasing or decreasing the incentive rates because of the lower price elasticity for
the residential sector. For an LDC with a relatively larger portion of residential load, allocating
more money to incentives did not result in incrementally more savings.

For both the unconstrained and budget constrained scenarios, the increase or decrease in
savings were relatively proportional to the changes in adoption rates. Increased adoption rates
in the budget constrained scenario did have a significantly lower impact on increased savings
compared to the unconstrained scenario. A 25% increase in adoption rates resulted in a savings
increase of between 6% and 8% in the budget constrained achievable potential scenario,
compared to 23% to 24% for the unconstrained achievable potential scenario.

A small correlated impact was observed for the unconstrained potential: a 25% increase in
avoided costs led to 3% additional potential. The sensitivity analysis indicated that the
residential sector was more sensitive to changes in avoided costs. For the budget constrained
achievable potential scenario, there was no apparent, direct correlation with an increase or
decrease in avoided cost. A potential reason for this result was that the change in measures
(measures getting added or removed from the program) and the cost to deliver the measures
that actually got adopted in each scenario (+/-25%) was not correlated with the avoided costs.

The total budget constrained achievable potential savings for EE and BMG was 7,351 GWh in
2020, 5% more than the 7,000 GWh provincial target, set by the CFF for 2020. The budget
associated with the achievable potential was $ 2,213 million.

12.2 Recommendations for Future Studies

A number of observations and recommendations were identified that would improve data,
ensure accuracy, address gaps, and enhance the process for future potential analyses.

Overall Process, Methodology, and Schedule

= Since this was the first time LDC profiles were developed as part of the achievable
potential study, the development and review of the profiles took more time than originally
planned. This resulted in reducing the time available for subsequent tasks. It is
anticipated that the updating of the LDC profiles will require less time in the next study,
but sufficient time needs to be allocated to this step.

= Sufficient time needs to be allocated to generate and review draft results. It is
recommended that conducting test model runs to review draft results take place before
undertaking a full model run. A full model run requires significantly more time and effort
compared to a test model run.
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Methodologies and approaches were reviewed and adjusted as needed throughout the
study. In some cases, extra time would have provided even more opportunity to refine

the methodologies. In future studies, it may be beneficial to identify key methodologies
and plan extra time to review these methodologies and their implications.

The study used an optimized TRC ranking approach to estimate the budget constrained
achievable potential. Depending on the objectives of future potential studies, it may be
beneficial to review additional approaches to developing budget constrained achievable
potential.

This was the first time that both EE and BMG potential was assessed and integrated to
derive the potential savings. Combining the two studies into one study would assist in a
more effective alignment of the methodologies and the schedule of the integration.

The study was completed in mid-2016 and used 2014 as the base year, but close to the
completion of the project, program evaluation data became available for 2015. It is
recommended that IESO consider the timing of the program evaluation results when
scheduling the achievable potential study and when selecting the base year.

Data Collection:

Since the study followed a bottom-up approach that was LDC and program focused, it
was important to obtain as much LDC and program primary data as possible; this will
also be the case in future studies.

Obtaining LDC data prior to the formal kick-off of the study assisted in optimizing the
time required to conduct the study; IESO should follow a similar approach in the future.

Program performance data would provide important input for the study, especially in
terms of understanding participation rates and measure adoption. Accurately tracking
this information and being able to access the information for the study, helps increase
the accuracy of future studies. This is especially applicable to the commercial programs
and measures, since the largest potential was identified in this sector, but the tracking of
measure adoption and of participation in programs occurred at a very aggregated level.
It is recommended that IESO identify internal program data at the measure level that can
be leveraged for future potential studies.

LDC Profiles:

The LDC profiles provided a significant benefit to the study by defining the segmentation
and load share for each LDC. The data provided by LDCs to develop the profiles
covered more than 80% of the electric load and significantly increased the confidence in
accuracy of the base year profile. The LDC profiles were one of the key inputs in the
model. Updating the profiles will be a critical component to include in future studies.

The larger LDCs were able to provide data to develop the LDC profiles, while many of
the smaller LDCs had difficulty submitting the data. Most often, the smaller LDCs did not
have the necessary resources or did not track and collect the data in a way that was
easy to compile in the format requested for the study. It is recommended that IESO take
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the lead in collecting data from the smaller LDCs, providing assistance to the smaller
LDCs in the data collection step.

Mapping the billing data to the NAICS is very beneficial to segmenting the LDC data and
developing more accurate LDC profiles. It is recommended that IESO promote the
mapping of billing data to NAICS when it can be done cost-effectively, and when it also
provides additional benefits to the LDC. This is especially relevant to the commercial
sector, which in this study accounted for the largest electricity use and the largest
achievable potential, but had very diverse subsectors. Developing a more accurate
segmentation of the commercial sector load would assist in developing a more accurate
estimate of the achievable potential.

The accuracy of the achievable potential analysis would be improved by having studies
of primary data and information to inform, for example, energy intensity values according
to building type and end use saturation. However, these studies can be relatively
expensive and IESO would need to compare the cost versus the benefit of the studies.
The benefit of the studies can be increased if they serve a purpose beyond the
achievable potential analysis; for example, the information may also benefit the gas
utilities. It is recommended that IESO identify two to three critical subsectors and
evaluate the cost-benefit of the studies to determine if these studies should be
commissioned. Collaborating with the gas utilities on the initiative could potentially result
in cost sharing and could also optimize efficiency in reaching out to customers to
participate in the study.

Measures:

The incentive rate was a significant driver in the acquisition costs, typically representing
the majority of the program delivery costs. The incentive rates were provided to Nexant
by IESO based on 2014 evaluation findings. While fairly good records were kept on the
incentive costs, information on the average measure incremental costs was not as well
organized. A provincial-wide database that tracks measure incremental costs would be
useful for the accurate estimation of incentive rates.

The IESO’s M&A list and measure database were important information sources for the
achievable potential studies. It is recommended that IESO expand the measure
database to include:

Baseline information about residential and commercial average equipment
efficiencies (e.g. average central AC SEER value) and building characteristics (e.g.
average residential ceiling R-value) throughout the province.

Province-wide measure incremental cost data.
The “8760” avoided energy costs (currently the avoided energy costs are seasonal).

Assign climate zone specific deemed savings and costs for key parameters, such as:
lighting hours of use (HOU) and HVAC equivalent full load hours (EFLH).
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Working Group:

The working group functioned very well throughout the study and was a critical element
in the success of the study. It is recommended that IESO continue with the inclusion of a
working group and sub-working groups in future studies, to assist with guidance, input,
review of draft and final project material, and communication with the LDCs.

Due to the size and complexity of the study, providing both underlying (i.e. assumptions)
data and results data to working group members in an expedited manner and in an
understandable format proved challenging. For future studies, it is recommended that
IESO build this into the process early on to provide information to LDCs in a meaningful
and digestible format with more comfortable lead-time.

To manage the project and ensure effective communication and interaction with the
working group, IESO should have adequate staff dedicated to the project. Having a full-
time IESO project manager on the project was a very important element of success.

Coordination with Natural Gas DSM Programs

A few measures are applicable to both CDM and DSM programs. It is recommended that
IESO share data relevant to the adoption of these measures to inform future potential
studies.

The shared data can also assist in program design and program delivery to minimize the
duplication of efforts between LDCs and the gas ultilities.
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13 Acronyms

AC:
ACP:
AEP:
APS:
BC:
BMG:
Ca&l:
CAC:
CDM:
CDM:
CEE:
CFF:
CFL:
DES:
DX:
EBCII:
ECA:
ECM:
EE:
EFLH:
EUF:

GWh:

¢ Nexanr

Air conditioning

Aboriginal Conservation Program
American Electric Power

Achievable potential study

Benefit and cost

Behind-the-meter generation
Commercial and industrial

Central air conditioning

Conservation and demand management
Conservation and demand management
Consortium for Energy Efficiency
Conservation First Framework

Compact fluorescent lightbulb

Detailed Engineering Study

Direct expansion

Existing Building Commissioning Incentive Initiative
Energy conservation agreement
Electronically commutated motor
Energy efficiency

Equivalent full load hours

End use forecasting

Gigawatt-hours
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HOU: Hours of use

HPNC: High-performance new construction

HVAC: Heating, ventilation, and air conditioning

HVLS: High-volume, low-speed

IESO: Independent Electricity System Operator

kWh: Kilowatt-hours

LDC: Local distribution company

LED: Light-emitting diode

M&A: Measures and assumptions

MURB: Multi-unit residential building

MWh: Megawatt-hours

NAICS: North American Industry Classification System

NPV: Net present value

NYSERDA: New York State Energy Research and Development Authority
OEB: Ontario Energy Board

PAC: Program administrative cost

PES: Preliminary Engineering Study

PSUI: Process and System Upgrade Initiative

SBL: Small Business Lighting

SDG&E: San Diego Gas & Electric

SEER: Seasonal energy-efficiency ratio

TCU: Transportation, communication, and utilities facilities

TCU: Transportation, communication, and utilities

TRC: Total resource cost
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TRC: Total resource cost

TRM: Technical reference manual
TWh: Terawatt-hours

VSD: Variable speed drive
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Appendix A: Subsector Definitions

Table A-1 provides descriptions for each of the subsectors used in the study.
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APPENDIX A: SUBSECTOR DEFINITIONS

Subsector

Single family

Table A-1: Subsector descriptions

Description

Single family, detached households

Residential
Row house Single family, attached households (for example, townhomes)

Multi-residential low Individually or suite-metered units in multi-unit residential buildings

rise (MURBS) of fewer than five stories

Multi-residential high Individually or suite-metered units in MURBSs of five stories or more.

rise

Other residential Miscellaneous residential households not included in single family,
row-house, or multi-residential sectors (for example, mobile homes)

Commercial = Large office Office buildings greater than 20,000 square feet, including
government offices

Small office Office buildings less than or equal to 20,000 square feet including
government offices

Non-food retail All retail buildings in which the primary business operations do not
include the sale of food (for example, department stores, car
dealerships, hardware stores, etc.)

Food retail Retail buildings in which the primary business operations includes the
sale of food (for example, supermarkets, beverage stores,
convenience stores, etc.)

Restaurant Full-service restaurants, caterers, cafeterias, and pubs

Lodging Hotel and motel overnight accommodation buildings

Hospital Inpatient and outpatient health facilities, as well as buildings in which
the primary business operations include healthcare-related services
(for example, laboratories and dialysis centers)

Nursing home Home healthcare facilities and homes for the elderly

School Elementary and secondary education, apprenticeship, training, and
daycare facilities; includes both publically funded and private schools

University Post-secondary education facilities, including community colleges

Warehouse Warehouse and wholesale distribution facilities

(wholesale)

Data center Buildings that primarily house computer servers

Transportation, Transportation, communication and utilities facilities

communication, and

utilities

Multi-unit residential MURBSs that are bulk metered, including common-area energy load
from both individually and bulk-metered MURBs

Other commercial All commercial building types not specified above (for example,

buildings theaters, sports arenas, libraries, bowling alleys, auto repair,
amusement parks, etc.)

Industrial Primary metals Facilities, mills, and foundries that manufacture products from primary
metals (for example, iron and steel mills, aluminum manufacturers,
iron foundries, etc.)
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Sector ‘ Subsector ‘ Description

Non-metallic minerals Manufacturing of non-metallic minerals, including brick, clay,
ceramics, glass, and concrete products

Chemical Manufacturing of chemicals from petroleum and coal products

manufacturing

Petroleum refineries Facilities primarily dedicated to the refining of petroleum products
Plastic and rubber Facilities involved in the manufacture of plastic, resin, synthetic
manufacturing rubber, and rubber products
Paper manufacturing Paper, pulp, and paper-product mills and associated manufacturing

Food and beverage Facilities involved in manufacturing food and beverage products (for

manufacturing example, mills, cheese manufacturing, breweries, distilleries,
commercial bakeries, etc.)

Auto-parts Automotive and automotive-parts manufacturing, as well as other

manufacturing transportation-equipment manufacturing (for example, aircraft
engines)

Fabricated metals Fabricated metal product manufacturing (for example, sheet metal,
iron and steel forging, metal stamping, etc.)

Electronic Computer and electronic device and parts manufacturing

manufacturing

Wood-products Sawmills, veneer, and plywood manufacturing and other wood-

manufacturing product manufacturing facilities

Mining Mining facilities and associated load (for example, oil and gas
extraction, ore mining, quarries, etc.)

Agricultural Agricultural facilities and operations for farming, vineyards,
greenhouses, etc.

Miscellaneous All industrial facilities not specified above (for example, construction,

industrial textile manufacturing, apparel, machinery, furniture, toy
manufacturing, printing, etc.)
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Appendix B: Mapping of EE Measures to
Archetype Programs

Tables B-1, B-2, and B-3 provide the mapping of measures to archetype programs and adoption
curves for the residential, commercial, and industrial sectors.

Table B-1: Residential Sector

Measure
ENERGY STAR® Dryers

Program

Consumer Program

Adoption Curve

: AchNew_Misc appliance

Clothes Washers CEE Tier 1/ ENERGY STAR®

Consumer Program

AchNew_Misc appliance

Clothes Washers CEE Tier 2

Consumer Program

AchNew_Misc appliance

Clothes Washers CEE Tier 3

Consumer Program

AchNew_Misc appliance

ENERGY STAR® DEHUMIDIFIER

Consumer Program

AchExisting_dehumidifier

ENERGY STAR® Dishwashers (Electric Water Heating)

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Dishwashers (Gas Heating)

Consumer Program

AchNew_Misc appliance

Heat Pump Water Heaters 50 gallon

Systems and Equipment
Program

AchNew_Misc all

Solar Water Heaters

Systems and Equipment
Program

AchNew_Misc all

Heat Pump Water Heaters 80 gallon

Systems and Equipment
Program

AchNew_Misc all

Instantaneous Water Heater

Systems and Equipment
Program

AchNew_Misc appliance

ENERGY STAR® Freezer

Consumer Program

AchExisting_freezer

CEE Tier 2 Freezer

Consumer Program

AchExisting_freezer

CEE Tier 3 Freezer

Consumer Program

AchExisting_freezer

Freezer Recycling with Replacement

Consumer Program

AchExisting_freezer

Freezer Recycling without Replacement

Consumer Program

AchExisting_freezer

ENERGY STAR® QUALIFIED LED BULBS - Specialty
LEDs (Flood/Reflector)

Consumer Program

AchExisting_led

ENERGY STAR® QUALIFIED LED BULBS - Specialty
LEDs (Globe)

Consumer Program

AchExisting_led

ENERGY STAR® QUALIFIED LED BULBS - Specialty
LEDs (Candle)

Consumer Program

AchExisting_led

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - 19W Dimmable CFL

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - Chandelier CFLs

- Consumer Program

- AchExisting_cfl

ENERGY STAR® QUALIFIED COMPACT
FLUORESCENT LAMPS (CFLS)-COVERED CFL

Consumer Program

- AchExisting_cfl

ENERGY STAR® QUALIFIED SPECIALTY COMPACT

| Consumer Program

| AchExisting_cfl
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Measure
FLUORESCENT LAMPS (CFLS) - Globe CFLs

Program

‘ Adoption Curve

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - 26W, Indoor

Consumer Program

: AchExisting_cfl

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - 26W, Outdoor

Consumer Program

~AchExisting_cfl

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - High Wattage 3-Way
CFL

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED SPECIALTY COMPACT
FLUORESCENT LAMPS (CFLS) - Low Wattage 3-Way
CFL

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED COMPACT
FLUORESCENT LAMPS (CFLS) TRI-LIGHT

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED COMPACT
FLUORESCENT LAMPS (CFLS) TWISTER - 13 W CFL
Twister

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED LIGHT FIXTURE - 1 OR 2
SOCKETS (CFL)

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED LIGHT FIXTURE - 3 OR
MORE SOCKETS (CFL)

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED RECESSED LIGHTING-
LED

Consumer Program

AchExisting_led

ENERGY STAR® QUALIFIED RECESSED LIGHTING-
CFL

Consumer Program

AchExisting_cfl

ENERGY STAR® QUALIFIED UNDER THE COUNTER
LIGHTING - LED

Consumer Program

AchExisting_led

LED Nightlight

Consumer Program

AchExisting_led

Electroluminescent Nightlight

Consumer Program

AchExisting_led

ENERGY STAR® Torchiere

Consumer Program

AchExisting_led

Holiday Lights

Consumer Program

AchExisting_led

ENERGY STAR® LED 5W

Consumer Program

AchExisting_led

ENERGY STAR® LED 7W

Consumer Program

AchExisting_led

ENERGY STAR® LEDL 12W

Consumer Program

AchExisting_led

ENERGY STAR® LED 18W

Consumer Program

AchExisting_led

ENERGY STAR® LED 25W

Consumer Program

AchExisting_led

ENERGY STAR® CFL 10W

Consumer Program

AchExisting_cfl

ENERGY STAR® CFL 15W

Consumer Program

AchExisting_cfl

ENERGY STAR® CFL 25W Consumer Program AchExisting_cfl
ENERGY STAR® CFL 40W Consumer Program AchExisting_cfl
ENERGY STAR® CFL 20W Consumer Program AchExisting_cfl

High Efficiency Bathroom Exhaust Fan

Consumer Program

AchNew_fans

Variable Speed Pool Pump Motors

Consumer Program

AchNew_timer

Dual Speed Pool Pump Motors

Consumer Program

AchNew_timer
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Measure
ENERGY STAR® Printer

Program ‘

Consumer Program

‘ Adoption Curve

AchNew_Misc appliance

ENERGY STAR® Water Coolers

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Air Purifier/Cleaner

Consumer Program

AchNew_Misc appliance

ENERGY STAR® TV

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Audio/Video Equipment -
Audio Amplifiers

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Audio/Video Equipment -
Optical Disc Player

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Computers - Desktop

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Computers- Notebook

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Displayes (Monitors)

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Game Consoles

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Qualified Set Top Box

Consumer Program

AchNew_Misc appliance

ENERGY STAR® Refrigerator

Consumer Program

AchExisting_refrigerator

CEE Tier 2 Refrigerator

Consumer Program

AchExisting_refrigerator

CEE Tier 3 Refrigerator

Consumer Program

AchExisting_refrigerator

Refrigerator Recycling with Replacement

Consumer Program

AchExisting_refrigerator

Refrigerator Recycling without Replacement

Consumer Program

AchExisting_refrigerator

ENERGY STAR® Ceiling Fans

Consumer Program

AchExisting_fans

ENERGY STAR® Room Air Conditioner

Consumer Program

AchExisting_air conditioner

ENERGY STAR® Central Air Conditioner 14.5 SEER

Systems and Equipment
Program

AchExisting_CACI

ENERGY STAR® Central Air Conditioner 16 SEER

Systems and Equipment
Program

AchExisting_CACII

ENERGY STAR® Central Air Conditioner 15 SEER

Systems and Equipment
Program

AchExisting_CACI

ENERGY STAR® Central Air Conditioner 18 SEER

Systems and Equipment
Program

AchExisting_CACII

ENERGY STAR® Central Air Conditioner 20 SEER

Systems and Equipment
Program

AchExisting_CACII

ENERGY STAR® Room Air Conditioner (8000-9999
Btuh)

Consumer Program

AchExisting_air conditioner

Residential Whole House Fan

Systems and Equipment
Program

AchExisting_fans

Ductless Mini Split Air Conditioner 16 SEER

Systems and Equipment
Program

AchExisting_air conditioner

Installing ECM on an Electric Furnace (Non-continuous
Usage)

Systems and Equipment
Program

AchExisting_ECM

Installing ECM on an Gas Furnace (Non-continuous
Usage)

Systems and Equipment
Program

AchExisting_ ECM

Ductless Mini Split Heat Pump 16 SEER

Systems and Equipment
Program

AchExisting_refrigerator

Air Source Heat Pump 15 SEER 8.5 HSPF

Systems and Equipment
Program

AchNew_ECMII
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Measure Program ‘ Adoption Curve

Air Source Heat Pump 16 SEER 9 HSPF Systems and Equipment  AchNew_ECMII
Program

Ground Source Heat Pump 17 EER 3.6 COP ' Systems and Equipment = AchNew_ECMII
Program

Ground Source Heat Pump 17 SEER 3.6 COP Systems and Equipment | AchNew_ECMII
Program

Ground Source Heat Pump 17 EER / 3.6 COP - with Systems and Equipment | AchNew_ECMII

desuperheater

Program

Residential New Construction Tier 1 (10% more efficient)

Systems and Equipment
Program

AchExisting_Misc all

Residential New Construction Tier 2 (20% more efficient)

Systems and Equipment

AchExisting_Misc all

Program

Residential New Construction Tier 3 (30% more efficient) . Systems and Equipment = AchExisting_Misc all
Program

Home Energy Reports Behavioural Ach_HER

Clotheslines

Consumer Program

AchExisting_air dry

Water-heater blanket

Consumer Program

AchExisting_dhw blanket

Efficient aerators: kitchen; flow rate < 5.7 L/min

Consumer Program

AchExisting_pipes

Efficient aerators: bathroom; flow rate < 3.8 L/min

Consumer Program

AchExisting_pipes

Efficient showerhead (handheld) 2.8 L/min

Consumer Program

AchExisting_pipes

Efficient showerhead (handheld) 3.8 L/min

Consumer Program

AchExisting_pipes

Efficient showerhead (standard) 3.8 L/min

Consumer Program

AchExisting_pipes

Efficient showerhead (standard) 2.8 L/min

Consumer Program

AchExisting_pipes

Hot water pipe wrap: per 3' Pipe Wrap (3/4" Pipe)

Audit and Direct Install

AchExisting_pipes

Water-heater temperature setback

Audit and Direct Install

- AchExisting_pipes

Thermostatic Shower Restriction Valve

' Systems and Equipment

Program

~AchNew_Misc all

Drain Water Heat Recovery Device

Systems and Equipment
Program

AchNew_Misc all

Furnace Whistle

Audit and Direct Install

AchExisting_pipes

LIGHTING TIMERS (HARD-WIRED, INDOOR)

Consumer Program

AchExisting_timer

Motion Sensors (Hard-wired, Indoor)

Consumer Program

AchExisting_light control

Dimmer Switch (Hard-wired)

Consumer Program

AchExisting_light control

Qutdoor Lighting Timer

Consumer Program

AchExisting_timer

Outdoor Motion Sensor

Consumer Program

AchExisting_light control

Heavy Duty Plug-in Timers, Spa Pump Timer

Consumer Program

AchExisting_timer

Heavy Duty Plug-in Timers, Pool Pump Timer

Consumer Program

AchExisting_timer

Heavy Duty Plug-in Timers, Car Block Timer

Consumer Program

AchExisting_timer

Smart Strip Plug Outlets, Home Office connected to
Television

Consumer Program

AchExisting_powerbar

Smart Strip Plug Outlets, Home Office

Consumer Program

AchExisting_powerbar

Smart Strip Plug Outlets, Entertainment Center

Consumer Program

AchExisting_powerbar
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Measure

Central AC Maintenance/Tune Up

Program ‘

Whole Home Program

Adoption Curve

AchExisting_Misc all

Programmable Thermostat, Baseboard Heating

Consumer Program

AchExisting_thermo

Programmable Thermostat, Electric Forced Air Heating

Consumer Program

AchExisting_thermo

Smart Thermostat

Consumer Program

AchExisting_thermo

Heat Pump Maintenance/Tune Up

Whole Home Program

AchNew_Misc all

Ceiling Insulation going from R-20 to R-60

Whole Home Program

AchExisting_shell

Ceiling Insulation going from R-5 to R-60

Whole Home Program

AchExisting_shell

Ceiling Insulation going from R-5 to R-49

Whole Home Program

AchExisting_shell

Ceiling Insulation going from R-30 to R-49

Whole Home Program

AchExisting_shell

Ceiling Insulation going from R-20 to R-49

Whole Home Program

AchExisting_shell

Ceiling Insulation going from R-30 to R-60

Whole Home Program

AchExisting_shell

Wall Insulation going from R-4 to R-23

Whole Home Program

AchExisting_shell

Wall Insulation going from R-4 to R-29

Whole Home Program

AchExisting_shell

Wall Insulation from R-4 to R-13

Whole Home Program

AchExisting_shell

Wall Insulation from R-4 to R-19

Whole Home Program

AchExisting_shell

Floor Insulation from R5 to R 30

Whole Home Program

AchExisting_shell

Floor Insulation going from R-5 to R 38

Whole Home Program

AchExisting_shell

Basement Wall Insulation going from R-3 to R-15

Whole Home Program

AchExisting_shell

Basement Wall Insulation going from R-3 to R-10

Whole Home Program

AchExisting_shell

Air Sealing 13 to 9 ACH50

Whole Home Program

AchExisting_shell

Air Sealing 9 to 7 ACH50

Whole Home Program

AchExisting_shell

Duct Sealing from 38.5% to 25% Whole Home Program AchNew_shell
Duct Sealing from 25% to 16.25% Whole Home Program AchNew_shell
Duct Insulation from R-0 to R-8 Whole Home Program AchNew_shell
Window Film (U=0.51, SHGC=0.24) Whole Home Program AchNew_shell
ENERGY STAR® Windows (U=0.25, SHGC=0.40) Whole Home Program AchNew_shell
ENERGY STAR® Windows (U=0.30, SHGC=0.40) Whole Home Program AchNew_shell
ENERGY STAR® Windows (U=0.35, SHGC=0.40) Whole Home Program AchNew_shell
Radiant Barrier Whole Home Program AchNew_shell

Drain Water Heat Recovery

Systems and Equipment
Program

AchNew_Misc all

Low Income Program

Low Income Program

AchExisting_Misc all

Aboriginal Program

Aboriginal Program

AchExisting_Misc all

Residential New Construction Program

Residential New
Construction Program

AchExisting_Misc all
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Table B-2: Commercial Sector

Measure
ENERGY STAR® Scanner

. Program

 Retrofit Program

- Adoption Curve

' Prescriptive_Existing

ENERGY STAR® Copiers

Retrofit Program

Prescriptive_Existing

ENERGY STAR® desktop

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Fax

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Monitors

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Printers

Retrofit Program

Prescriptive_Existing

Smart Strip Plug Outlets

Small Business Program

Engineered_Existing

Electrically Commutated Plug fans in data centers

Retrofit Program

Custom_Existing

High Efficiency Hot Food Holding Cabinet

Retrofit Program

Custom_Existing

Efficient Steamer (ENERGY STAR®)

Retrofit Program

Custom_Existing

ENERGY STAR® Combination Oven

Retrofit Program

Custom_Existing

ENERGY STAR® Convection Oven

Retrofit Program

Custom_Existing

High Efficiency Fryer (ENERGY STAR®)

Retrofit Program

Custom_Existing

High Efficiency Griddle (ENERGY STAR®)

Retrofit Program

Custom_Existing

High Efficiency Induction Cooking

Retrofit Program

Custom_Existing

High Efficiency Air Cooled Chiller, 100 Tons

Retrofit Program

Engineered_Existing

High Efficiency Air Cooled Chiller, 150 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 175 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 300 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 500 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 600 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 175 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 300 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 50 Tons

Retrofit Program

Engineered_Existing

VFD on Cooling Tower Fan

Retrofit Program

Custom_Existing

UNITARY AIR-CONDITIONING UNIT - Split system < 5.4
tons, Electric Resistance, 12.5 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system < 5.4
tons, All Other, 12.5 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Single package, = 5.4
to = 7.5 tons, Electric Resistance, 12.2 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Single package, 2 7.5
to < 20 tons, Electric Resistance, 11 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Single package < 5.4
tons, All Other, 12.0 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system/Single
package = 20 to < 63 tons, Electric Resistance, 10.8 EER
(per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system/Single
package 2 20 to < 63 tons, All Other, 10.6 EER (per ton)

Retrofit Program

Engineered_Existing
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APPENDIX B: MAPPING OF EE MEASURES TO ARCHETYPE PROGRAMS

Measure

Program

Adoption Curve

UNITARY AIR-CONDITIONING UNIT WITH ECONOMIZER -
Single package, = 5.4 to < 7.5 tons, Electric Resistance, 12.2
EER (per ton)

Retrofit Program

Engineered_Existing

ECM Motors for split systems

Retrofit Program

Engineered_Existing

PTAC (12 EER/10,000 BTU)

Retrofit Program

Engineered_Existing

Room AC (w/ louvered sides) 13 SEER from 12 SEER code

Retrofit Program

Prescriptive_Existing

Room AC (w/ louvered sides) 12.5 SEER from 12 SEER code

Retrofit Program

Prescriptive_Existing

Room AC (w/ louvered sides) 14 SEER from 12 SEER code

Retrofit Program

Prescriptive_Existing

Outdoor Air Economizer

Retrofit Program

Engineered_Existing

Ductless Heat Pump

Retrofit Program

Engineered_Existing

Ground Source Heat Pump (Closed Loop)

Retrofit Program

Engineered_Existing

Ground Source Heat Pump (Open Loop)

Retrofit Program

Engineered_Existing

High Efficiency Air Source Heat Pump (12 EER, 3.6 COP)

Retrofit Program

Engineered_Existing

High Efficiency Air Source Heat Pump (12 EER, 2.6 COP)

Retrofit Program

Engineered_Existing

Variable Refrigerant Flow Heat Pump

Retrofit Program

Engineered_Existing

Water Source Heat Pump (4 ton)

Retrofit Program

Engineered_Existing

Heat Pump Water Heater (50 Gallon)

Retrofit Program

Engineered_Existing

High Efficiency Electric Water Heater (50 Gallon)

Retrofit Program

Engineered_Existing

High Efficiency Small Instantaneous Water Heater (30%
above the minimum)

Retrofit Program

Custom_Existing

Solar Electric Water Heater (50 Gallon)

Retrofit Program

Custom_Existing

VFD on Hot Water Pump

Retrofit Program

Engineered_Existing

Ozone Generator on Laundry Systems

Retrofit Program

Custom_Existing

Efficient Unit Heating System

Retrofit Program

Custom_Existing

ECM MOTORS FOR HVAC APPLICATION (FAN POWERED
VAV BOX)

Retrofit Program

Engineered_Existing

ECM MOTORS FOR HVAC APPLICATION (FAN MOTOR
REPLACEMENT

Retrofit Program

Engineered_Existing

Demand Controlled Ventilation

Retrofit Program

Custom_Existing

Variable Speed Drive on Kitchen Exhaust Fan

Retrofit Program

Custom_Existing

VFD on Chilled Water Pump

Retrofit Program

Engineered_Existing

VFD on Condenser Water Pump

Retrofit Program

Engineered_Existing

VFD on HVAC Fan

Retrofit Program

Engineered_Existing

LED EXTERIROR AREA LIGHTS- LED FIXTURE (200W)

Retrofit Program

Prescriptive_Existing

Incandescent to HID (Outdoor)

Retrofit Program

Prescriptive_Existing

Refrigerated Display Case LED Strip Light

Retrofit Program

Engineered_Existing

T8 Lamps & Electronic Ballast

Small Business Program

SBL LED_Existing

Energy Star LED lamps- Omnidirectional A shape or Wet
Location Rates Par 10W

Small Business Program

SBL LED_Existing

LED Recessed Downlights

- Small Business Program

- Engineered_Existing
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Measure

Program

Adoption Curve

LED light Bulb- LED MR16 lamp

- Small Business Program

- Engineered_Existing

Reduced Wattage T8 fixtures - Three-lamped reduced
wattage T-8 fixtures

Retrofit Program

Engineered_Existing

T5 Fixtures

.~ Retrofit Program

- Engineered_Existing

Reduced Wattage T-8 re-lamping (28W T8) replacing 3 32W

T-8

Small Business Program

: Engineered_Existing

Integral LED Troffers- 2'X 4' LED Troffer

Retrofit Program

Engineered_Existing

T8/T5 Replacement - 4 - 4' 54 W T5 High Output Fixture

Retrofit Program

Engineered_Existing

T8/T5 Replacement - 4 - 4' 32W HBF

Retrofit Program

Engineered_Existing

ENERGY STAR® LED Par 16-20-38- Lamps E26 Base

Small Business Program

Engineered_Existing

ENERGY STAR® LED Lamps PAR16 MR16 GU10 base

Small Business Program

Engineered_Existing

ENERGY STAR® LED Lamps MR16 Gu 5.3 base

Small Business Program

Engineered_Existing

9 W Exit Sign Retrofit: CFL replacing Incandescent

Small Business Program

SBL Other_Existing

Cold Cathode Screw-In Bulb

Retrofit Program

Custom_Existing

LED Exit sign single sided (5W)

Small Business Program

SBL Other_Existing

Photoluminescent Exit Sign

Retrofit Program

Prescriptive_Existing

Self Ballasted Ceramic Metal Halide Lamp

Retrofit Program

Engineered_Existing

Lower Wattage HID lamps- 320 W Pulse Start Metal Halide

Retrofit Program

Engineered_Existing

Lower Wattage HID lamps- 400 W Pulse Start Metal Halide

Retrofit Program

Engineered_Existing

High Performance Medium Bay T8 fixture

Retrofit Program

Engineered_Existing

High Performance Medium Bay LED fixture

Retrofit Program

Engineered_Existing

T5 Medium and High Bay Fixtures 8 lamp HO T5 fixture

Retrofit Program

Engineered_Existing

Metal Halide Direct Lamp Replacement 360W Metal Halide

Retrofit Program

Engineered_Existing

Induction High Bay Lighting

Retrofit Program

Custom_Existing

15 HP ODP-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

75 HP ODP-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

150 HP ODP-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

15 HP TEFC-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

75 HP TEFC-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

150 HP TEFC-High efficiency Motor (4 pole, 1800 rpm)

Retrofit Program

Engineered_Existing

Synchronous Belt: Motor Size: 5 HP, 73.5% Load Factor

Retrofit Program

Engineered_Existing

Synchronous Belt: Motor Size: 15 HP, 73.5% Load Factor

Retrofit Program

Engineered_Existing

Synchronous Belt: Motor Size: 75 HP, 73.5% Load Factor

Retrofit Program

Engineered_Existing

Variable Speed Drive Control, 5HP

Retrofit Program

Engineered_Existing

Variable Speed Drive Control, 20 HP

Retrofit Program

Engineered_Existing

Variable Speed Drive Control, 50 HP

Retrofit Program

Engineered_Existing

ENERGY STAR® Clothes Washer

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Dishwasher

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Ice Machines-Ice Making Head

Retrofit Program

Custom_Existing
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Measure

Program

Adoption Curve

ENERGY STAR® Ice Machines-Remote Condensing Unit
(w.0 Remote Compressor)

Retrofit Program

Custom_Existing

ENERGY STAR® Ice Machines-Remote Condensing Unit (w.
Remote Compressor)

Retrofit Program

Custom_Existing

ENERGY STAR® Ice Machines-Self Contained Unit

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Televisions

Retrofit Program

Prescriptive_Existing

ENERGY STAR® Water Coolers

Retrofit Program

Custom_Existing

ENERGY STAR® Battery Charger

Retrofit Program

Custom_Existing

ENERGY STAR® External Power Adapter

Retrofit Program

Custom_Existing

ENERGY STAR® Freezer-Glass Door

Retrofit Program

Custom_Existing

ENERGY STAR® Freezer-Solid Door

Retrofit Program

Custom_Existing

ENERGY STAR® Refrigerator-Glass Door

Retrofit Program

Custom_Existing

ENERGY STAR® Refrigerator-Solid Door

Retrofit Program

Custom_Existing

Walk-in Shaded Pole to ECM Evaporator Fan Motor

Retrofit Program

Engineered_Existing

Walk-in PSC to ECM Evaporator Fan Motor

Retrofit Program

Engineered_Existing

High Efficiency Refrigeration Compressors-Discus

Retrofit Program

Custom_Existing

High Efficiency Refrigeration Compressors-Scroll

Retrofit Program

Custom_Existing

Efficient compressor motor

Retrofit Program

Engineered_Existing

ENERGY STAR® Refrigerated Beverage Vending Machine
(Class-A)

Retrofit Program

Custom_Existing

ENERGY STAR® Refrigerated Beverage Vending Machine
(Class-B)

Retrofit Program

Custom_Existing

Reach-in PSC to ECM Evaporator Fan Motor

Retrofit Program

Engineered_Existing

Reach-in Shaded Pole to ECM Evaporator Fan Motor

Retrofit Program

Engineered_Existing

Reach-in Shaded Pole to PSC Evaporator Fan Motor

Retrofit Program

Engineered_Existing

VSD Controlled Compressor

Retrofit Program

Engineered_Existing

VSD Air Compressor

Retrofit Program

Engineered_Existing

Facility Commissioning

Audit and Energy Partners

Program

Custom_Existing

Re-Commissioning (Existing Construction)

Audit and Energy Partners

Program

Custom_Existing

Data Center-Server/Storage Consolidation

Retrofit Program

Custom_Existing

Data Center-Server/Storage Virtualization

Retrofit Program

Custom_Existing

Solid-state temperature controls

Retrofit Program

Custom_Existing

Chiller Tune-up/Diagnostics

Retrofit Program

Custom_Existing

Cooling Tower Optimization

Audit and Energy Partners

Program

Custom_New

Active Chilled Beam Cooling

Retrofit Program

Custom_Existing

Chilled Water Reset, Optimizer System for Chiller(s)

Audit and Energy Partners

Program

Custom_New

Hi Eff HVAC Design

Audit and Energy Partners

Program

Custom_New
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Measure

Program

Adoption Curve

DX Coil Clean

Retrofit Program

Custom_Existing

HVAC Diagnostic/Air Conditioner Tune Up

Retrofit Program

Custom_Existing

Adding reflective (White) roof treatment

Retrofit Program

Custom_Existing

Adding window shade film

Retrofit Program

Custom_Existing

Adding window shade screen

Retrofit Program

Custom_Existing

Automated control system

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R30)

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R35)

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R40)

Retrofit Program

Custom_Existing

Energy Recovery Ventilation Systems

Retrofit Program

Engineered_Existing

Duct Insulation R-8

Retrofit Program

Custom_Existing

Green (living) Roof (New construction or roof replacement)

Retrofit Program

Custom_Existing

Programmable Thermostat (7 Day, 2 Stage Setback)

Small Business Program

Prescriptive_Existing

Wall Insulations (R23 to R30)

Retrofit Program

Custom_Existing

Wall Insulations (R23 to R38)

Retrofit Program

Custom_Existing

Wall Insulations (R10 to R30)

Retrofit Program

Custom_Existing

HVAC Diagnostic Tune Up

Retrofit Program

Custom_Existing

Notched V Belts for HVAC Systems

Retrofit Program

Custom_Existing

Demand controlled Circulating Systems

Retrofit Program

Custom_Existing

Drainwater Heat Recovery Water Heater

Retrofit Program

Engineered_Existing

Faucet Aerators

Small Business Program

Prescriptive_Existing

Heat Recovery Unit

Retrofit Program

Engineered_Existing

Heat Trap

Retrofit Program

Engineered_Existing

Hot Water (DHW) Pipe Insulation

Small Business Program

Engineered_Existing

Hot Water Circulation Pump Time Clock

Retrofit Program

Custom_Existing

Insulating Tank Wrap on Water Heater (R-11)

Small Business Program

Prescriptive_Existing

Low Flow Pre-Rinse Sprayers

Retrofit Program

Prescriptive_Existing

Low-Flow Showerhead

Retrofit Program

Prescriptive_Existing

Ultrasonic Faucet Control

Retrofit Program

Custom_Existing

Water Heater Thermostat Setback

Small Business Program

Custom_Existing

Humidification w/ High pressure, Ultrasonic devices

Retrofit Program

Custom_Existing

Energy Efficient Laboratory Fume Hood

Retrofit Program

Custom_Existing

CO sensors for parking garage exhaust fans

Retrofit Program

Custom_Existing

Photocell Dimming Control (Outdoors)

Retrofit Program

Prescriptive_Existing

Occupancy Sensor

Retrofit Program

Engineered_Existing

Indoor Daylight Sensors

Retrofit Program

Engineered_Existing

Photocell Dimming Control (Interior)

Retrofit Program

Engineered_Existing

Auto Off Time Switch

Retrofit Program

Engineered_Existing
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Measure

Program

Adoption Curve

Central Lighting Control System

Retrofit Program

Custom_Existing

Time Clock Control

Retrofit Program

Engineered_Existing

Downsizing motor during retrofit

Audit and Energy Partners
Program

Custom_New

Escalator Motor Controller

 Retrofit Program

- Custom_Existing

Fan Motor - correct sizing

~Audit and Energy Partners

Program

: Custom_New

Beverage Machine Control

Retrofit Program

Custom_Existing

Air curtain technology

Retrofit Program

Engineered_Existing

Anti-Sweat Heat Controls-Cooler

Retrofit Program

Engineered_Existing

Anti-Sweat Heat Controls-Freezer

Retrofit Program

Engineered_Existing

Auto Closer on Refrigerator Door

Retrofit Program

Custom_Existing

Demand Hot Gas Defrost

Retrofit Program

Custom_Existing

Door Gasket- Freezer

Retrofit Program

Custom_Existing

Door Gasket- Refrigerator

Retrofit Program

Custom_Existing

Economizer on Walk-In Cooler

Retrofit Program

Custom_Existing

eCube

Retrofit Program

Custom_Existing

Evaporator Coil Defrost Control (Cooler)

Retrofit Program

Engineered_Existing

Floating head pressure controller

Retrofit Program

Engineered_Existing

High R-Value Glass Doors

Retrofit Program

Custom_Existing

No-heat glass doors

Retrofit Program

Custom_Existing

Quick acting freezer doors

Retrofit Program

Custom_Existing

Refrigeration Commissioning

Audit and Energy Partners
Program

Custom_New

Strip Curtains - Freezer

Retrofit Program

Prescriptive_Existing

Strip Curtains - Refrigerator

Retrofit Program

Prescriptive_Existing

Suction Pipe Insulation - Refrigerator

Retrofit Program

Custom_Existing

Vertical Night Covers for Display Cases

Retrofit Program

Engineered_Existing

Vendor Miser

Retrofit Program

Custom_Existing

Door Heater Controls for Coolers

Retrofit Program

Engineered_Existing

Door Heater Controls for Freezers

Retrofit Program

Engineered_Existing

Evaporator Fan Controls on Cooler

Retrofit Program

Engineered_Existing

Refrigeration Optimization

Audit and Energy Partners
Program

Custom_New

Chilled Water Plant Optimization

Audit and Energy Partners
Program

Custom_New

Business Energy Manager/Facility Audit

Audit and Energy Partners
Program

Custom_Existing

High Efficiency Transformer

. Retrofit Program

- Custom_Existing
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Table B-3: Industrial Sector

| Program

Measure

Adoption Curve

VFD Controlled Compressor

: Retrofit Program

Engineered_Existing

HE Compressor motors

Retrofit Program

Custom_Existing

Variable Displacement Air Compressor

Retrofit Program

Custom_Existing

Efficient Compressed Air Nozzles

Retrofit Program

Custom_Existing

Dual Exhaust Ventilation System

Retrofit Program

Custom_Existing

UNITARY AIR-CONDITIONING UNIT - Split system < 5.4 tons,
Electric Resistance, 12.5 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system < 5.4 tons, All
Other, 12.5 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Single package < 5.4 tons,
All Other, 12.0 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system/Single package
> 20 to < 63 tons, Electric Resistance, 10.8 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT - Split system/Single package
= 20 to < 63 tons, All Other, 10.6 EER (per ton)

Retrofit Program

Engineered_Existing

UNITARY AIR-CONDITIONING UNIT WITH ECONOMIZER - Single
package, = 5.4 to < 7.5 tons, Electric Resistance, 12.2 EER (per ton)

Retrofit Program

Engineered_Existing

ECM MOTORS FOR HVAC APPLICATION (FAN-POWERED VAV
BOX) - VAV Units

Retrofit Program

Engineered_Existing

ECM MOTORS FOR HVAC APPLICATION (FAN MOTOR
REPLACEMENT

Retrofit Program

- Engineered_Existing

ECM MOTORS FOR HVAC APPLICATION (FAN MOTOR
REPLACEMENT - Motor = 1 hp

- Retrofit Program

- Engineered_Existing

Ductless Heat Pump

Retrofit Program

Engineered_Existing

Ground Source Heat Pump (Closed Loop)

Retrofit Program

Engineered_Existing

Ground Source Heat Pump (Open Loop)

Retrofit Program

Engineered_Existing

High Efficiency Air Cooled Chiller, 100 Tons

Retrofit Program

Engineered_Existing

High Efficiency Air Cooled Chiller, 130 Tons

Retrofit Program

Engineered_Existing

High Efficiency Air Source Heat Pump (12 EER, 3.6 COP)

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 175 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 300 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 500 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Centrifugal Chiller, 600 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 100 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 175 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 300 Tons

Retrofit Program

Engineered_Existing

High Efficiency Water Cooled Reciprocating Chiller, 50 Tons

Retrofit Program

Engineered_Existing

Variable Refrigerant Flow Heat Pump

Retrofit Program

Engineered_Existing

VFD on Cooling Tower Fan

Retrofit Program

Custom_Existing

Water Source Heat Pump (4 ton)

Retrofit Program

Engineered_Existing

Outside Air Economizer

Retrofit Program

Prescriptive_Existing
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Measure

T8 Lamps & Electronic Ballast

‘ Program

Small Business

’ Adoption Curve
SBL LED_Existing

Program
ENERGY STAR® LED lamps- Omnidirectional A shape or Wet Small Business SBL LED_Existing
Location Rates Par 10W Program

LED EXTERIROR AREA LIGHTS- LED FIXTURE (200W)

Retrofit Program

Prescriptive_Existing

LED Recessed Downlights

Retrofit Program

Engineered_Existing

LED light Bulb- LED MR16 lamp

Small Business

Engineered_Existing

Program
LED LIGHT BULB - LED PAR lamp - 16W Small Business Prescriptive_Existing
Program
REDUCED WATTAGE T8 FIXTURES - Three-lamp Reduced Watt. Small Business Prescriptive_Existing
T-8 fixtures (25W) Program

HIGH PERFORMANCE MEDIUM BAY T8 FIXTURES - Four-lamp
High Performance T-8 fixtures (32W)

Retrofit Program

Prescriptive_Existing

T5 FIXTURES

 Retrofit Program

.~ Prescriptive_Existing

T5 MEDIUM AND HIGH BAY FIXTURES - 8-lamp HO T-5 fixtures
(54W)

Retrofit Program

: Prescriptive_Existing

REDUCED WATTAGE T8 RE-LAMPING (28W T8) - Three 28W
Lamps for Three Lamp Fixture

Small Business
Program

Prescriptive_Existing

INTEGRAL LED TROFFERS - 2' x 4' LED troffer

- Retrofit Program

. Prescriptive_Existing

METAL HALIDE DIRECT LAMP REPLACEMENT - 1 — 360W Metal
Halide Direct Lamp Replacement

Retrofit Program

Prescriptive_Existing

T8 /T5 REPLACEMENT - 4 — 4' 54W T5 High Output Fixture

 Retrofit Program

.~ Prescriptive_Existing

T8/ T5 REPLACEMENT — VAPOUR/DUST PROOF FIXTURE - 4 —
4’ 32W HBF Vapour / Dust Proof Fixture
(Minimum of 3,100 Lumens Per Lamp)

" Retrofit Program

' Prescriptive_Existing

ENERGY STAR® LED PAR16/20/30/38 LAMPS E26 BASE: 16 W

Small Business

Prescriptive_Existing

Program
ENERGY STAR® LED LAMPS - PAR16 OR MR16 GU10 BASE: Small Business Prescriptive_Existing
™™ ~ Program
ENERGY STAR® LED LAMPS - MR16 GU5.3 BASE: 7W Small Business Prescriptive_Existing
Program

Induction High Bay Lighting

Retrofit Program

Prescriptive_Existing

TOTALLY ENCLOSED FAN-COOLED (TEFC) MOTORS - TEFC
1800 RPM, <11 HP, 90%Eff

Retrofit Program

Prescriptive_Existing

TOTALLY ENCLOSED FAN-COOLED (TEFC) MOTORS - TEFC
1800 RPM, 11 - 100 HP, 94%Eff

Retrofit Program

Prescriptive_Existing

TOTALLY ENCLOSED FAN-COOLED (TEFC) MOTORS - TEFC
1800 RPM, >100 HP, 95.8%Eff

Retrofit Program

Prescriptive_Existing

High Efficiency Ventilation Exhaust Fans

Retrofit Program

Prescriptive_Existing

High Volume Low Speed Fan

Retrofit Program

Prescriptive_Existing

Circulating Fans

Retrofit Program

Custom_Existing

Properly Sized Fans

Audit and Energy
Partners

Custom_Existing

Efficient Centrifugal Fan

Retrofit Program

Custom_Existing

OPEN DRIP-PROOF (ODP) MOTORS - ODP 1800 RPM, < 26 HP

Retrofit Program

Prescriptive_Existing
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APPENDIX B: MAPPING OF EE MEASURES TO ARCHETYPE PROGRAMS

Measure

Program

Adoption Curve

90%Eff

OPEN DRIP-PROOF (ODP) MOTORS - ODP 1800 RPM, 40 - 124
HP, 95%Eff

: Retrofit Program

' Prescriptive_Existing

OPEN DRIP-PROOF (ODP) MOTORS - ODP 1800 RPM, > 125 HP,
96%Eff

Retrofit Program

Prescriptive_Existing

SYNCHRONOUS BELT - Motor Size: <10 HP, 73.5% Load Factor

Retrofit Program

Prescriptive_Existing

SYNCHRONOUS BELT - Motor Size: 10 - 50 HP, 73.5% Load
Factor

Retrofit Program

Prescriptive_Existing

SYNCHRONOUS BELT - Motor Size: >50 HP, 73.5% Load Factor

Retrofit Program

Prescriptive_Existing

VARIABLE FREQUENCY DRIVE (VFD) - Motor Size: <10 HP, 66%
Load Factor

Retrofit Program

Prescriptive_Existing

VARIABLE FREQUENCY DRIVE (VFD) - Motor Size: 10-50 HP,
66% Load Factor

Retrofit Program

Prescriptive_Existing

VARIABLE FREQUENCY DRIVE (VFD) - Motor Size: >50 HP, 66%
Load Factor

Retrofit Program

Prescriptive_Existing

Standard to Cogged Belt on Motors 1-25 HP

Retrofit Program

Custom_Existing

Standard to Cogged Belt on Motors 30-500 HP

Retrofit Program

Custom_Existing

Pneumatic Motors Replacement with Electric Motors

Retrofit Program

Custom_Existing

Motors Improvements

Retrofit Program

Custom_Existing

Material Handling Improvements

Retrofit Program

Custom_Existing

Material Handling VFD

Retrofit Program

Custom_Existing

Switch from Belt drive to Direct Drive

Retrofit Program

Custom_Existing

Low Energy Livestock Waterer

Retrofit Program

Custom_Existing

Automatic Milker Takeoff

Retrofit Program

Custom_Existing

High Efficiency Medium Voltage Dry-type, Single-Phase
Transformers

Retrofit Program

Custom_Existing

High Efficiency Liquid Immersed, Single-Phase Transformers

Retrofit Program

Custom_Existing

3- Phase High Frequency Battery Charger

Retrofit Program

Custom_Existing

3- Phase High Frequency Battery Charger - 2 shift

Retrofit Program

Custom_Existing

3- Phase High Frequency Battery Charger - 3 shifts

Retrofit Program

Custom_Existing

Elec Chip Fab - Solidstate Chiller

Retrofit Program

Custom_Existing

Milk Precooler - Dairy Plate Cooler

Retrofit Program

Custom_Existing

Adjustable speed drive on compressors

Retrofit Program

Prescriptive_Existing

Efficient Refrigeration Condenser

Retrofit Program

Custom_Existing

Scroll Compressor > 10.5 EER with heat exchanger for dairy
refrigeration

Retrofit Program

Custom_Existing

Scroll Compressor > 10.5 EER without heat exchanger for dairy
refrigeration

Retrofit Program

Custom_Existing

Single Creep Pad

Retrofit Program

Custom_Existing

Double Creep Pad

Retrofit Program

Custom_Existing

Heat of Compression Air Dryer

Retrofit Program

Custom_Existing

Metal - New Arc Furnace

Retrofit Program

Custom_Existing
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APPENDIX B: MAPPING OF EE MEASURES TO ARCHETYPE PROGRAMS

Measure

Program

Adoption Curve

Heat Lamps

Retrofit Program

Custom_Existing

Dual Exhaust Ventilation System Dairy

Retrofit Program

Custom_Existing

HE Stock Tank

Retrofit Program

Custom_Existing

High Efficiency Grain Dryers

Retrofit Program

Custom_Existing

Kraft - Efficient Agitator

Retrofit Program

Custom_Existing

Kraft - Effluent Treatment System

Retrofit Program

Custom_Existing

Mech pulp refiner replacement

Retrofit Program

Custom_Existing

Paper - Efficient Pulp Screen

Retrofit Program

Custom_Existing

Heated Desiccant Air Dryer on VSD Compressor

Retrofit Program

Custom_Existing

Heat Exchanger upgrades for product cooling

Retrofit Program

Custom_Existing

Free Cooling and New A/C Units

Retrofit Program

Custom_Existing

Variable Air Volume Conversion Project

Retrofit Program

Custom_Existing

Energy Efficient Refrigeration Unit

Retrofit Program

Custom_Existing

Heated Desiccant Air Dryer on VD Compressor

Retrofit Program

Custom_Existing

Heated Desiccant Air Dryer on LNL Compressor

Retrofit Program

Custom_Existing

Blower Purge Desiccant Air Dryer on VSD Compressor

Retrofit Program

Custom_Existing

Blower Purge Desiccant Air Dryer on VD Compressor

Retrofit Program

Custom_Existing

Blower Purge Desiccant Air Dryer on LNL Compressor

Retrofit Program

Custom_Existing

Ventilation System Optimization

Audit and Energy
Partners

Custom_Existing

Induction Street Lighting

Retrofit Program

Engineered_Existing

Green LED Traffic Light

Retrofit Program

Engineered_Existing

Red LED Traffic Light

Retrofit Program

Engineered_Existing

Yellow LED Traffic Light

Retrofit Program

Engineered_Existing

Green Arrow LED Traffic Light

Retrofit Program

Engineered_Existing

Red Arrow LED Traffic Light

Retrofit Program

Engineered_Existing

Yellow Arrow LED Traffic Light

Retrofit Program

Engineered_Existing

LED Parking Lot Fixture

Retrofit Program

Engineered_Existing

LED Street Light Fixture

Retrofit Program

Engineered_Existing

Recommissioning / Facility Energy Management

Audit and Energy
Partners

Custom_Existing

Integrated Plant Energy Management

Audit and Energy
Partners

Custom_Existing

Zero Loss Condensate Drain

 Retrofit Program

- Custom_Existing

Air Compressor Demand Reduction

" Retrofit Program

Custom_Existing

Improved Controls - Air Compressor

Retrofit Program

Custom_Existing

Air Leak Survey and Repair

Retrofit Program

Custom_Existing

Low Pressure-drop Filters

Retrofit Program

Custom_Existing

Outside Air Intake

Retrofit Program

Custom_Existing
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APPENDIX B: MAPPING OF EE MEASURES TO ARCHETYPE PROGRAMS

Measure

Program

Adoption Curve

Receiver Capacity Addition

- Retrofit Program

- Custom_Existing

Air Compressor Optimization

Audit and Energy
Partners

Custom_Existing

Head Pressure Control

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R30)

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R35)

Retrofit Program

Custom_Existing

Ceiling Insulations (R25 Code to R40)

Retrofit Program

Custom_Existing

Chiller Tuneup/Diagnostics

- Retrofit Program

- Custom_Existing

Cooling Tower Optimization

' Audit and Energy

Partners

' Custom_Existing

Duct Insulation, Add R8

Retrofit Program

Custom_Existing

DX Coil Cleaning

Retrofit Program

Custom_Existing

HVAC Diagnostic/Air Conditioner Tune Up

Retrofit Program

Custom_Existing

Improved Controls - HVAC

Retrofit Program

Custom_Existing

Wall Insulations (Going from R23 to R30)

Retrofit Program

Custom_Existing

Wall Insulations (Going from R23 to R38)

Retrofit Program

Custom_Existing

Wall Insulations (Going from R10 to R30)

Retrofit Program

Custom_Existing

Heat Reclaimer

Retrofit Program

Custom_Existing

Heat Recovery Ventilators

Retrofit Program

Custom_Existing

Programmable Ventilation Controller

Retrofit Program

Custom_Existing

Building Shell Improvements

Retrofit Program

Custom_Existing

Automatic High Speed Doors - Exterior

Retrofit Program

Custom_Existing

Occupancy Sensor

Retrofit Program

Custom_Existing

OCCUPANCY SENSORS - Ceiling mounted

Retrofit Program

Custom_Existing

PHOTOCELL AND TIMER FOR LIGHTING CONTROL

Retrofit Program

Custom_Existing

Central Lighting Control System

Retrofit Program

Custom_Existing

Indoor Daylight Sensors

Retrofit Program

Custom_Existing

Lighting System Design Optimization

Audit and Energy
Partners

Custom_Existing

Improved Controls - Fans

Retrofit Program

Custom_Existing

Improved Controls - Motors

Retrofit Program

Custom_Existing

Motor Management Plan

Audit and Energy
Partners

Custom_Existing

Pump Equipment Upgrade

Retrofit Program

Custom_Existing

Pump System Optimization

Audit and Energy
Partners

Custom_Existing

Greenhouse Heat Curtain

Retrofit Program

Custom_Existing

High Efficiency Welders

Retrofit Program

Custom_Existing

Clean Room - Change Filter Strategy

Retrofit Program

Custom_Existing

Clean Room - Chiller Optimize

Audit and Energy
Partners

Custom_Existing
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APPENDIX B: MAPPING OF EE MEASURES TO ARCHETYPE PROGRAMS

Measure
Clean Room - Clean Room HVAC

Program

Retrofit Program

Adoption Curve

Custom_Existing

Improved Controls - Process Cooling

Retrofit Program

Custom_Existing

Cold Storage Retrofit

Retrofit Program

Custom_Existing

Cold Storage Tune-up

Retrofit Program

Custom_Existing

Pellet Dryer Tanks and Ducts 3 dia

Retrofit Program

Custom_Existing

Refrigerated Cycling Dryers

Retrofit Program

Custom_Existing

Dew Point Sensor Control for Desiccant CA Dryer

Retrofit Program

Custom_Existing

Process Cooling Ventilation Reduction- fan hp

Retrofit Program

Custom_Existing

Automatic High Speed Doors- freezer

Retrofit Program

Custom_Existing

Automatic High Speed Doors- Cooler

Retrofit Program

Custom_Existing

Automatic High Speed Doors- Between cooler and dock

Retrofit Program

Custom_Existing

Dairy Refrigeration Tune-up

Retrofit Program

Custom_Existing

High Temperature Cutout Thermostat

Retrofit Program

Custom_Existing

Creep Heat Controller

Retrofit Program

Custom_Existing

Block Heater Timer

Retrofit Program

Custom_Existing

Improved Controls - Process Heating

Retrofit Program

Custom_Existing

Process Heat O&M

Retrofit Program

Custom_Existing

Heat Lamp Setback (Microzone)

Retrofit Program

Custom_Existing

Heat Lamp - Heating Pad Controller

Retrofit Program

Custom_Existing

Grain bin aeration control systems

Retrofit Program

Custom_Existing

Elec Chip Fab - Eliminate Exhaust

Retrofit Program

Custom_Existing

Elec Chip Fab: Exhaust Injector

Retrofit Program

Custom_Existing

Elec Chip Fab - Reduce Gas Pressure

Retrofit Program

Custom_Existing

Mech Pulp - Premium Process

Retrofit Program

Custom_Existing

Mech Pulp - Refiner Plate Improvement

Retrofit Program

Custom_Existing

Barrel Insulation - Plastic Injection Molding and Extrusion Machine
Barrels

Retrofit Program

Custom_Existing

Chiller Optimization

Audit and Energy
Partners

Custom_Existing

Process Optimization

Audit and Energy
Partners

Custom_Existing

LEED New Construction Whole Building Design

" C&I New

Construction

Engineered_Existing

Infrared Film for Greenhouses

Retrofit Program

Custom_Existing

Fan Thermostat Controller

Retrofit Program

Custom_Existing

Drip Irrigation Nozzles

Retrofit Program

Custom_Existing

Scientific Irrigation System (SIS)

Retrofit Program

Custom_Existing
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Appendix C: Methodology to Calculate
Achievable Potential

This appendix provides a description of the methodology that was used to develop the adoption
curves, and the calculation that was used to derive achievable potential savings.

Development of Adoption Curves

Adoption curves were developed to estimate the achievable annual participation in each
archetype program from 2015 to 2020. The estimated participation was used in the model to
derive the estimated achievable potential savings for each archetype program. Key items that
were taken into consideration in developing and applying the adoption curves included:

= Historic program participation
= Transition from previous framework to CFF
= Design and launch period for new and enhanced programs

= Non-incentive influences.

An adoption curve represents the percentage of the participation of eligible customers in a
program. As illustrated in Figure C-1, adoption curves typically included:

= A program launch period
= An acceleration of participation until a peak participation rate was reached

= A slow-down in participation, followed by a plateau as the maximum participation was
approached.

Programs that were launched and delivered in Ontario during the previous framework will have
moved past the launch period and will be on a slope of increased participation. As illustrated in
Figure C-2, the analysis for this study began in 2015. New programs to be launched during the
CFF will start at the beginning of the launch period. Program enhancements can be
implemented to accelerate the rate of participation, as illustrated in Figure C-3.

The adoption curves were developed using the equation derived by the Bass diffusion equation
and the historic program participation, as illustrated in Figure C-4.
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Participation of Eligible Customers

Figure C-3: Accelerated Adoption Due to Program Enhancements
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

In the Bass diffusion equation, S(t) is the market share (or participation) in the current year,
while S  is the market share (or participation) up to the previous year.

The following parameters are used in the Bass discussion equation:

= p = coefficient of innovation

Accounts for external effects
An external effect where program archetypes can influence adoption

= g = coefficient of imitation

Accounts for internal effects
Considered as an inherent property of the market and technology

= m = maximum market share of eligible population

Eligible population was determined as part of developing each LDC’s energy use profile, based
on:

= Total population

= End use saturation

= End use fuel share

= Equipment measure life.

The following equation is used to derive the eligible population:

Eligible Population = 1 X (Total Population)
Equipment Type Average Measure Life

Eligible population was the fraction of the total population based on average measure life by
equipment type. Equipment type average measure life was the average measure life of all
measures associated with an equipment type. For example, the commercial interior lighting
equipment type included various kinds of lighting measures; the average life of these measures
defines the equipment type average measure life.

Total population was the product of premise counts, end use saturation and end use fuel share,
as shown in the following equation.
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Total Population = (Premise Count) x (End use Saturation) x (End use Fuel Share)

End use saturation was the percentage of households with the end use present, and end use

fuel share was the percentage of households with the end use present that were electric-fueled.

Historic Ontario program participation data for 2011 to 2015 was used to derive the Ontario
market adoption curves. A sample of the data set is provided in Table C-1. Market adoption
curves were aligned with availability of historic program participation data as summarized in
Table C-2.

Table C-1 Sample Data Set of Historic Program Participation
Year Measure Units Eligible Population

LDC 1 2011 ECM 26 6,953
LDC 1 2012 ECM 19 6,953
LDC 1 2013 ECM 83 6,953
LDC 1 2014 ECM 84 6,953
LDC 1 2011 Tier 1 CAC 0 302
LDC 1 2013 Tier 1 CAC 1 302
LDC 1 2014 Tier 1 CAC 1 302
LDC 1 2011 Tier 2 CAC 1 302
—cel 208 Ter2CAC O %
LDC 2 2011 ECM 1 1,477
LDC 2 2013 ECM 2 1,477
LDC 2 2014 ECM 3 1,477
LDC 2 2011 Tier 1 CAC 0 295
LDC 2 2011 Tier 2 CAC 0 295
——PCz __ 2013 _TereCAC
LDC 3 2011 ECM 900 35,419
LDC 3 2012 ECM 554 35,419
LDC 3 2013 ECM 487 35,419
LDC 3 2014 ECM 587 35,419
LDC 3 2011 Tier 1 CAC 134 20,381
LDC 3 2012 Tier 1 CAC 55 20,381
LDC 3 2013 Tier 1 CAC 57 20,381
LDC 3 2014 Tier 1 CAC 46 20,381
LDC 3 2011 Tier 2 CAC 384 20,381
LDC 3 2013 Tier 2 CAC 343 20,381
—und 20 T2 e 208
LDC 4 2011 ECM 178 7,868
LDC 4 2012 ECM 147 7,868
LDC 4 2013 ECM 126 7,868
LDC 4 2014 ECM 145 7,868
LDC 4 2011 Tier 1 CAC 47 5,849
LDC 4 2012 Tier 1 CAC 17 5,849
LDC 4 2013 Tier 1 CAC 16 5,849
LDC 4 2014 Tier 1 CAC 15 5,849
LDC 4 2011 Tier 2 CAC 66 5,849
LDC 4 2013 Tier 2 CAC 59 5,849
LDC 4 2014 Tier 2 CAC 78 5,849
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Table C-2 Alignment of Adoption Curves with Available Historic Program Participation

Available Historic Participation Data by Measure and Program Adoption Curve

Residential sector

Furnace with ECM ECM

Tier 1 CAC CACI

Tier 2 CAC CACII

Outdoor clothesline umbrella stand or clothesline kits Air dry

ENERGY STAR® specialty and standard spiral CFL CFL

Electric water heater blankets DHW blanket

ENERGY STAR® qualified ceiling fans Fans

ENERGY STAR® qualified fixtures Fixture

ENERGY STAR® general purpose and specialty LEDs LED

Lighting control products Light control

Hot water pipe wraps Pipes

Advanced power bars Powerbar

Weather stripping (foam or V-strip packages; door frame kits) Shell

Electric baseboard programmable thermostats Thermo

Heavy-duty outdoor timers Timer

Window air conditioner pick-up (home/retailer) Air conditioner

Dehumidifier pick-up (home/retailer) Dehumidifier

Freezer pick-up (home/retailer) Freezer

Fridge pick-up (home/retailer) Refrigerator

Average adoption rate: AC, dehumidifier, freezer and refrigerator measures Miscellaneous appliances

Average adoption rate: all other measures’ adoption curves Miscellaneous all

75% adoption rate (adjusted to achieve full savings in second year Home energy report (HER
C&l Sectors

LED (SBL Program) Small business: CFL

CFL (SBL Program) Small business: LED

Other lighting measures (SBL Program) Small business: Other

Custom track measures (Retrofit Program) Retrofit custom

Engineered track measures (Retrofit Program) Retrofit engineered

Prescriptive track measures (Retrofit Program) Retrofit prescriptive

Twenty-two adoption curves were developed for the residential sector and six adoption curves
were developed apiece for the commercial and industrial sectors. All the measures were
mapped to the adoption curves and the archetype programs as illustrated in Figure C-5. The full
list of mapping is provided in Appendix B.
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Figure C-5: Mapping of Measures to Adoption Curves and Archetype Programs
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Using statistical analysis of the Ontario historic program participation data, the p, q, and m
parameters were derived for each of the adoption curves, as summarized in Table C-3. The
“new p” value is a revised p-value due to program enhancements; the new value was developed
through a choice model survey with input from LDCs, IESO, expert panel members, and Nexant
experts.

Table C-3: Market Adoption Curve Parameters from Historic Program Participation

Adoption Curve P New p* q m
ECM 0.0348 0.0515 0.4081 14%
CACI 0.0334 0.0495 0.1048 8%
CACII 0.0327 0.0484 0.5688 9%
Air dry 0.0062 0.0065 0.3768 3%
CFL 0.0092 0.0098 0.2325 32%
DHW blanket 0.0050 0.0053 0.3489 1%
Fans 0.0087 0.0104 0.3065 1%
Fixture 0.0087 0.0104 0.3958 1%
LED 0.0092 0.0111 0.2325 32%
Light control 0.0122 0.0146 0.2730 12%
Pipes 0.0069 0.0073 0.2656 4%
Powerbar 0.0208 0.0220 0.2303 3%
Shell 0.0112 0.0214 0.2874 26%
Thermo 0.0070 0.0135 0.3444 4%
Timer 0.0103 0.0197 0.2509 6%
Air conditioner 0.0025 0.0030 0.2948 11%
Dehumidifier 0.0036 0.0043 0.1889 23%
Freezer 0.0026 0.0031 0.1043 47%
Refrigerator 0.0023 0.0028 0.0974 70%
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Using the p, g, and m parameters derived from the Ontario market analysis, the historic
participation data for LDCs was used in the Bass diffusion equation to derive the incremental
adoption rates. An example of the incremental adoption rates for Tier 2 CAC for an LDC is
provided in Table C-4 and the resulting adoption curves are illustrated in Figure C-6. The
incremental adoption rates were used in the model.

Table C-4: Example of Incremental Adoption Rates

Status Quo Adoption Enhanced Ardoption

Curve Curve
Market Incremental Er':;:rrllztted Incremental
SHEIC) Adoption Share Adoption
2011 0.60% 0.60% 0.60% 0.60%
2012 0.60% 0.00% 0.60% 0.00%
2013 1.01% 0.41% 1.01% 0.41%
2014 1.58% 0.57% 1.58% 0.57%
2015 2.32% 0.74% 2.49% 0.91%
2016 3.10% 0.78% 3.40% 0.91%
2017 3.85% 0.75% 4.23% 0.83%
2018 4.52% 0.67% 4.90% 0.67%
2019 5.06% 0.54% 5.40% 0.50%
SRR e SO YA SRR/ S o o
2021 5.76% 0.29% 5.96% 0.22%
2022 5.95% 0.19% 6.08% 0.12%
2023 6.07% 0.12% 6.16% 0.08%
2024 6.14% 0.07% 6.20% 0.04%
2025 6.19% 0.05% 6.23% 0.03%
2026 6.22% 0.03% 6.24% 0.01%
2027 6.23% 0.01% 6.25% 0.01%
2028 6.24% 0.01% 6.25% 0.00%
2029 6.25% 0.01% 6.26% 0.01%
2030 6.25% 0.00% 6.26% 0.00%
2031 6.26% 0.01% 6.26% 0.00%
2032 6.26% 0.00% 6.26% 0.00%
2033 6.26% 0.00% 6.26% 0.00%
2034 6.26% 0.00% 6.26% 0.00%
2035 6.26% 0.00% 6.26% 0.00%
2036 6.26% 0.00% 6.26% 0.00%

O Nexanr Achievable Potential Study: Short Term Analysis



APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Figure C-6: Example Adoption Curve for Tier 2 CAC for an LDC
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When new measures are applied to existing programs, they do not encounter the delays to
market uptake associated with the design and launch phase of a new program. As such, it is
assumed that Years 1 and 2 of the adoption curves were not applicable to these measures. The
provincial market adoption curve was applied to the new measure, starting in Year 3, as
demonstrated in Table C-5.

Table C-5: Example of Adding a New Measure to an Existing Program

Provincial Adoption Curve: Measure: High-Efficiency Bathroom Exhaust
Fans Fan

Incremental Adoption

Incremental Adoption Rate

Rate
Year 1 0.002% ] N/A
Year 2 0.004% N/A
Year 3 0.023% ~ 2015 0.023%
Year 4 0.032% ~ 2016 0.032%
Year 5 0.053% ) 2017 0.053%
Year 6 0.074% - 2018 0.074%
Year 7 0.095% ] 2019 0.095%
Year 8 __ 0.106% L 2020 0.106%
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Example Calculation of Achievable Potential
Below is an example that illustrates t steps in calculating achievable potential savings.

Step 1: LDC Specific Electricity Use Profile

LDC load profiles were developed with input from LDCs, and draft versions were reviewed with
LDCs to develop final versions. The LDC specific profile provided the disaggregated load by
sector, subsector, end use, and equipment type specific to each LDC.

An example of an LDC residential subsector profile:

werrrLy

Start Year Sales Distribution by Segment

Segment % of Start Yr Sales
Single Family 94%
_Row House 3%
MURB Low Rise 2%
MURB High Rise 0%
_ Other Residential Buildings 2%
Total 100.00%

An example of LDC residential end use profile:

Start Year Sales Distribution by End Use

Domestic |Ventilation

Space  Space  Hot and Refrigerat Clothes Clothes | Dishwash Dehumidi Miscella Total
Heating Cooling |Water Circul. Lighting  Cooking ors Freezers \Washers Dryers ers Plug Load fiers neous
Single Family 21.2%| 1.7%]  148% 6.8% 9.5% 4.1% 6.7% a3%] _ 0.6% 5.1%| 0.8%] 125% 1i%]  107% ~ 100.0%
Row House asox| 12%[ 143% 33% s7%[  29% 4.8% 25%]  05% 3ok[  osx]  osx 0.9%| 5.1% 100.0%
] MURB LowRise 30.3%| 1.5% 18.0% 5.2% 19.0% 3.7% 5.5% 2.5% 0.3% 1.2'%) 0.5%) 9.9% 0.5%| 2.0% lm
MURB High Rise 25.0%| 0.8% 18.2% 4.9% 22 9% 3.8% 5.5% 2.5%| 0.3% .1.,3'51r 05%| 10.1% 0.5% 3.7%|  100.0%|
Other Residential Building 44.9%| 1.4% 14.0% 2.6% 4.6%) 3.3% 5.1% 3.3% 0.5% 3.6%) 0.6% 10.4% 5.7% 100.0%

Eusl sum to 100% for each segment (column AD).
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

An example of LDC profile by equipment type, showing the profiles for the first three subsectors
in the model: single family, row house, and MURB low rise:

Jtility

sipment Type Saturation

ent type saturation for all equip types in all segments.
Lighting |Cooking |Refrigeratory Freezers
|serew-in Lamps 100.0%|Oven 17.2%|Refrigerators 151 0%|Freezers.
Lighting Common Areas (MR) S.O%|Range [ 9s3x] ==
Lighting Exterior 100.0%|Cooking Other 93.2% |
Ughting Other 1000% jomm—
|Total Lighting Total Total rators 151%(Total Freezers
Lighting Icooking [Refrigerators Freezers
|Screw-in Lamps 100.0%|Oven | 17.2%|Refrigerators 115.0%]Freezers |
Lighting Common Areas (MR) S.0%|Range | 94.3% |
Lighting Exterior 100.0%|Cooking Other 93.2% [
Lighting Other 100.0% L
|Total Lighting Ml’oﬁ Cooking 205%| Total Refrigerators lﬂ Total Freezers
Lighting |Codtig Refrigerators Freezers
|Screw-in Lamps 100.0%|Oven 17.2%|Refrigerators 104.0%|Freezers |
Lighting Common Areas (MR) 100.0%|Range | 94.3% |
Lighting Exterior 100.0%|Cooking Other 93.2%|
Ughting Other 1000% ja—
Total Lighting 400%|Total Cooking 205%|Total Refrigerators 104%|Total Freezers

Step 2: LDC Baseline Forecast and Load Share

Using load profiles and LDC kWh load forecasts, baseline forecasts were developed by sector,

subsector, end use, equipment type, and vintage. This was used to define what share of the

load the measure savings were applied to.
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APPENDIX C: METHODOLOGY TO CALCULATE ACHIEVABLE POTENTIAL

Example of LDC load forecast for screw-in-lamps, lighting end use, and single family subsector:

Scenario: gment: End Use: Equip t Type: M. es ranked by:
1 5 1
e Single Family Lightin Screw-in Lamps LOSRE ReSONIcE cost 1R
Screw-in Lamps
Baseline Energy Sales Forecast
New Turnover ly Retirement |Remaining Total
B B 2015 32,6h 414,786 / 20,739 4,127,124 4,595,289
2016 32,839 - 16,579 3,960,190 4,337,899
2017 29,086 299,777 15,134 3,928,886 4,272,883
2018 25,884 273,076 13,783 3,888,640 4,201,382
2019 20,905 250,693 12,639 3,875,628 4,159,865
2020 16,547 229,613 11,563 3,853,759 4,111,482
2021 14,344 209,758 10,560 3,824,670 4,059,331
2022 11,903 192,156 9,667 3,805,469 4,019,195
2023 10,657 176,499 8,878 3,798,120 3,994,154
2024 9,327 162,049 8,149 3,788,726 3,968,251
2025 8,088 149,280 7,504 3,791,819 3,956,691
2026 6,252 137,418 6,902 3,790,350 13,940,922
2027 5,113 126,742 6,363 3,797,399 3,935,617
2028 4,075 116,801 5,860 3,801,270 3,928,005
2029 3,282 107,837 5,408 3,812,482 3,929,009
2030 2,461 99,567 4,991 3,823,520 13,930,539
2031 1,440 91,844 4,599 3,829,785 3,927,668
2032 635 84,648 4,236 3,833,004 3,922,613
2033 69 78,056 3,903 3,838,933 3,920,961
2034 (523) 72,034 3,599 3,847,245 13,922,355
2035 {779) 66,297 3,311 3,846,470 3,915,299

Step 3: Adoption Curves

Using the Ontario market adoption equation with the LDC specific historic program participation,
the LDC specific adoption curves were developed. The annual incremental adoption rates were
used in the model.

An example LDC incremental adoption rates:

Utility Adoption Curves

Step 4: Measure Mapping Parameters

Measure research defined the parameters (savings, cost, and measure life). Measure
permutations were mapped to subsector, end use, and equipment type. This resulted in the
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development of competition groups. Measures were also mapped to adoption curves and
archetype programs.

Example of LDC measure mapping parameters:

E | 5 | L] | ] I e | L M | ] v | w | x ¥
Name | * Baseline Description ¥ Vintage T Segment ¥ Climat: * End Use * | Equip Type/Comgetition Grou ~ AchBase *kWh v kWh - kwh - Savings -
ENERGY STAR LED TW Ei5A Compliant 43W Halogen Bulb  Turnover Single Family Zone7  Lighting Screw-in Lamps AchExisting_led 55 9 46 83.7%
ENERGY STAR LED TW EISA Compliant 43W Halogen Bulb  Turnover Row House Zone7  Lighting Screw-in Lamps AchExisting_led 55 ] 46 BITH
ENERGY STAR LED TW EISA Comgliant 43W Halogen Bulb  Turnover MURB Low Rise Zone7  Lighting Screw-in Lamps AchExisting_led 55 9 46 BITH
ENERGY STAR LED 7TW Ei5A Compliant 43 Hatogen Bulb  Tuinover MRS High Rise Tone7  ughting Screvein Lamps AchEaisting_ted 55 L] 46 837N
ENERGY STAR LED TW EISA Compliant 43W Halogen Bulb  Turnover Other Residential BuilcZone 7 Lighting Screw-in Lamps AchExisting_led 55 a 46 837%
ENERGY STAR LED TW EISA Compliant 43W Halogen Bulb  Turnaver Single Family Zone7  Lighting Lighting Common Areas (MR]  AchExisting_led 55 9 46 BIT%
ENERGY STAR LED TW E15A Compliant 43W Halogen Bulb  Turnover Row House Zone7  Lighting Lighting Comman Areas (MR)  AchExisting_led 55 9 46 B3N
ENERGY STAR LED TW EISA Compliant 43W Halogen Bulb  Turnever MURB Low Rise Zone7  Lighting Lighting Comman Areas (MR]  AchExisting_led 55 e 4 S27u
ENERGY STAR LED 7W E1SA Compliant 43W Halogen Bulb  Turnover MURS High Rise Zone7  Lighting Lighting Common Areas (MR)  AchExisting led 55 9 46 B3N
ENERGY STAR LED 7W E15A Compliant 43W Halogen Bulb  Turnover Other Residential BuilcZone 7 Lighting Lighting Commaon Areas [MR) AchExisting_led 55 9 46 83.%
ENERGY STAR LEDL 12W EISA Compliant 53W Halogen Bulb  Turnover Single Family Zone7  Lighting Screwein Lamps AchExisting_led 68 15 52 T7.4%
ENERGY STAR LEDL 12W EISA Compliant 53W Halogen Bulb  Turnover Reow House Zone7  Lighting Screw-in Lamps AchExisting_led 68 it 52 77.4%
ENERGY STAR LEDL 12w E15A Compliant S3W Halogen Bulb  Turnower MURS Low Rise Zone7  Lighting Screw-in Lamps AchExisting_led 68 15 52 77.4%
ENERGY STAR LEDL 12W EISA Compliant S3W Halogen Bulb  Turnaver MURS High Rise Zone 7 Lighting Screw-in Lamps AchExisting_led &8 15 52 774N
ENERGY STAR LEDL 12W EISA Compliant 53W Halogen Bulb  Turnover Other Residential BuilcZone 7 Lighting Screw-in Lamps AchExisting_led [ 5 52 77.4%
ENERGY STAR LEDL 12W EiSA Compliant S3W Halogen Bulb  Turnover Single Family Zone 7 Lighting Lighting Comman Areas [MR) AchExisting_led 68 15 52 TTAN
ENERGY STAR LEDL 12W EISA Compliant S3W Halogen Bulb  Turnover Row House Zone7  Lighting Lighting Comman Areas (MR)  AchExisting_led ] 15 52 774%
ENERGY STAR LEDL 12W EISA Compliant 53W Halogen Bulb  Turnover MURS Low Rise Zone7  Lighting Lighting Common Areas (MA]  AchExisting_led &8 15 52 77.4%
ENERGY STAR LEDL 12w EISA Compliant S3W Halogen Bulb Turnover MURS High Rise Zone7  Lighting Lighting Common Areas (MR) AchExisting_Jed 68 1 52 77.4%
ENERGY STAR LEDL 12W EISACompliant S3W Halogen Bulb  Turnover Other Residential BuilcZone 7 Lighting Lighting Common Areas (MR)  AchExisting_led 2] 15 52 77.4%

Step 5: Ranking of Measures by TRC

Measures in each vintage competition group were ranked according to TRC.

Example of LDC ranking of measures:

Measure [ |Measure |Equip Type/Competition
Number uip Rank [N ip Rank|Overall Rank Equip Measure Count
___ 1 [ET91; 1 1 a7
[y Bl 2 | 2
3 3
4 4
H H
& 6
7 7
8 ]
9 )
10 10
1 11
12 12|
13 13
14 14
5 €797 NERGY 15 15
16 ET332 16 16 |
17 Ems72 | 17 17
19 T39 |ENERGY STAR® QUALIFIED COMPACT FLUORE Equip  Screw-in Lamps 19 19
20 (E1242  ENERGYSTAR® QUALIFIED LED BULBS - SpecizEquip  Screw-in Lamps 20 20
21 21 L 21
22 22 22
3 23 33
24 24 24
5 25 25
27 2 ENERGY STAR® QUALIFIED LED BULBS - SpecitEquip  Screw-in Lamps 27 | 27
28
29 |
30 | ] ] ]
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Step 6: Calculate Savings

In each vintage group, the model calculated savings for the first ranked TRC. The savings was
then removed from the available load for next measure in the TRC ranking to calculate savings
for the next measure.

The following equation was used to calculate the savings:
Annual Savings per Measure (kWh/year) =

= (kWh Load share) x (% Incremental adoption rate) x (% Measure applicability) x (%
Savings of measure)

Using the values as indicated in this example, the achievable potential savings for the LED
measures was calculated:

= (414,786 kWh) x (0.62%) x (5.9%) x (75.0%) = 114 kWh/year

Example of LDC measure savings calculation in model:

—Measure Code Description Type Measure Life

{Overall rank) ET917 ENERGY STAR LED 25W  |Equip 20

Competition Group Applicability Adoption Curve Energy Savings % Demand-to-Energy Ratio
Screw-in Lamps 5.9% AchExisting_led 75.0% 0.0%

These tables apply measure-level savings for each measure in the table above.

Annual Energy Savings | Cumulative Energy Saving]

2015 114 114
2016 112 226
2017 123 349
2018 133 482
2019 143 625
2020 148 773

© Nexanr Achievable Potential Study: Short Term Analysis Cc-14
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	LDC Proofiles 
	One of thhe main objeectives of thee achievablee potential sttudy was to develop the potential froom the bottoom-up for eacch LDC. To estimate thee savings pootential for each LDC, it was necesssary to develoop a unique profile for eaach LDC. Thhis profile deefined the LDDC’s custommer segmentaation and its energy use byy sector andd subsector. The bottom-up analysiss approach ccaptured maarket differences between LDCs and pprovided an energy efficiency potenttial that was a more acccurate reflectionn of th
	To develop the sectoor and subseector energyy load profilees for each LLDC, both prrimary and secondary data was used. Of thee 75 LDCs, 332 LDCs (acccounting for 82% of thee base year electricityy load) submmitted primarry data  to innform the 2014 energy cconsumption profiles by rrate class, annd twenty LDDCs submitteed segmentaation data byy North Ameerican Industtry Classificaation System ((NAICS) codde. The draftt profiles were submittedd to the LDCCs for revieww and to obtaain additionaal input and dda
	As part oof the LDC looad profile development, the availabbility of naturral gas to ressidential customers in each off the 75 LDCC service territories was researched. The LDC pprofiles weree also segmented by mapping the LDCCs to a climatte region. Thhe climate reegions were based on Internatioonal Climatee Zones fromm the Americcan Society oof Heating, RRefrigeratingg, and Air-Conditionning Engineeers (ASHRAAE) Standardd 90.1-2007.. Ontario inccludes Climaate Zones 5, 6 and 7. Beecause Hydro One custoomers
	Nexant cconsulted witth IESO andd its stakeholders to understand howw projected ccustomer composittion was incoorporated into each LDCC’s energy foorecast. LDCC load forecaasts were adjusted to capture aannual changes in total ccustomers aand customeer mix that wwere expecteed to occur between 2015 and 2020. EEach LDC’s energy profile was provvided to the rrespective LLDC. Becausee of the confidentiality of LDC information, only aaggregated pprovincial daata is provideed in this report. 
	Base Yeear and Reeference Caase Forecaast 
	In the 2014 base yeaar, the largesst portion of electricity wwas consumeed by the coommercial seector (57,031 ggigawatt-houurs (GWh) per year, or 448% of the tootal electricitty use), folloowed by the residentiaal sector (399,461 GWh oor 33%). Thee industrial ssector used the smallestt portion of electricityy (21,951 GWWh or 19%). The residential single ffamily subseector accounnted for the largest electricity usee by subsecttor, with 29,9974 GWh peer year. The end use witth the largesst electricityy use wa
	The load forecast forr 2015 to 20220 estimatedd a total incrrease in elecctricity use oof 0.9% fromm 118,426 GWh in 2014 to 119,5155 GWh in 20020, with thee commerciaal sector exppected to proovide the largeest increase in electricity use of 2,451 GWh fromm 2014 to 2020 ( a 4.3% increase). TThe residentiaal sector eleectricity use wwas expecteed to decreaase by 5.5% to 37,296 GGWh in 2020, while thee industrial seector electriccity use wass expected too increase bby 3.6% to 222,738 GWh in 2020. In absolute 
	Savingss Potential 
	The comparison of thhe technical, economic, and achievaable potentiaal scenarios with the baseline and reference case foreecast are illuustrated in Figure 1-1, annd the estimmated persisttent savings ppotential in 22020 are summmarized in Table 1-1. TThe persisteent savings iin 2020 rangged from 28%% for the technical potenntial to 5% foor the budgeet constraineed achievablee potential, relative too the referennce case. Thhe achievable potential iin 2020 wass estimated tto be an annnual persistennt savings 
	Tablee 1-1: Persisstent Savings by Scennario in 20200 (GWh/yeaar) 
	Fiigure 1-1: PPotential Sceenarios Commpared with Baseline and Refereence Case 
	Figure 1-2: Achievabble Potentiaal Persistennt Savings bby Sector inn 2020 
	The poteential savingss from the archetype proograms indiccated that thhe largest buudget constraained achievabble potential was estimatted to be obttained from the Retrofit (close to 60% of total persistennt achievablee potential savings in 20020) and Connsumer (closse to 15% of savings) archetype programs.. 
	Figuree 1-3: Budgeet Constrainned Achievaable Potenttial Persisteent Savingss by Archetyype Proggram in 20200 
	The archhetype prograams with thee highest tottal resource cost (TRC) values in thee budget constrainned achievabble potential scenario weere the Audiit and Directt Install (TRCC of 23.9) annd Small Buusiness (TRCC of 3.5) arcchetype proggrams. Similaarly, the highhest programm administraative cost (PACC) values in the budget constrained achievable potential sccenario was observed foor the Audit andd Direct Instaall Programss (PAC of 222.3), while thhe Retrofit (PPAC of 5.5) archetype program had the seccon
	The portffolio acquisittion cost was estimated to be $ 311 per megawwatt-hour (MWWh) for the budget constrained sscenario. In tthe budget cconstrained scenario, the highest accquisition coosts were asssociated withh the Aborigiinal ($1,282//MWh) and WWhole Homee ($1,241/MWh) archetyype programss, while the lowest acquisition costs were assocciated with thhe Audit andd Energy Partners ($191/MWhh each) and Retrofit ($1991/MWh) arcchetype proggrams. 
	Additionnal Analysses 
	Comparirison with OOther Jurisddictions 
	The mainn objective oof the compaarison of the Ontario achhievable poteential scenario savings wwith other commparable staates in the UUnited Statess was to asssess the feassibility and ppracticality off the potential savings estimates. Ontaario’s achievvable potenttial results wwere compareed with the actual saavings achievved over 4 yyears, from 22011 to 20144, in nine Noortheast Ameerican statess: New York, Massachuusetts, Maryyland, Conneecticut, New Hampshire,, the Districtt of Columbiaa, Rhode Issland
	The averrage annual savings undder a budgett constrainedd scenario wwere estimatted to be 0.888% of total saales for Ontaario. The annual average actual savvings for the nine Americcan states ranged frrom 0.33% to 2.08% of ttotal sales, aand the averrage for all nnine states wwas 1.08%. Based onn the compaarative analyysis, it appeaared that Onttario’s achieevable potenntial savings estimate was within tthe feasible range of acttual savings achieved byy these statees, and somme states acchieved significantl
	Figuree 1-4: Comparison of Savings as PPercentage of Total Saales 
	Becausee the budget constrainedd scenario waas based onn an optimizeed TRC rankking approacch, one would expect thee acquisitionn cost to be ssomewhat ooptimized. Haaving the Onntario estimaated acquisitioon cost for thhe unconstraained and buudget constrrained scenaarios, be higgher and lowwer, respectivvely, than thee average acctual acquisition cost of several Ameerican statess (see Figurre 1-5), sugggested that the Ontario estimate is in a practicaally achievabble range. 
	Figure 11-5: Comparison of Acquisition Costs 
	Sensitivity Analysiss 
	The objeective of the ssensitivity annalysis was to assess thhe impact onn the achievaable potentiaal savings if key input pparameters wwere changeed. The key input parammeters that wwere assesseed in the sensitivity analyssis were: 
	
	
	
	

	Inncentive ratees 

	
	
	

	AAdoption curvves 

	
	
	

	AAvoided cost. 


	The budgget constrainned scenarioo indicated that the portion of resideential load afffected the impact off increasing or decreasinng the incenntive rates. DDue to the loower price elaasticity for thhe residentiaal sector, forr an LDC witth a relativelly larger porttion of resideential load, mmore moneyy allocatedd to incentivees did not result in incremmentally moore savings. 
	For both the unconsttrained and tthe budget cconstrained sscenarios, thhe increase or decreasee in savings wwas relativelly proportionnal to the chaanges in adooption rates. Increased aadoption rattes in the budget constrained scenario did have a ssignificantly lower impacct on increassed savings, compared to the uncconstrained sscenario. A 225% increasse in adoptioon rates resuulted in an increase savings of bbetween 6%% and 8% in tthe budget cconstrained achievable ppotential scenario; this compaared to 2
	A small ccorrelated immpact was obbserved for tthe unconstrrained potenntial: a 25% increase in avoided ccosts led to 3% of additiional potential. The senssitivity analyysis indicatedd that the 
	A small ccorrelated immpact was obbserved for tthe unconstrrained potenntial: a 25% increase in avoided ccosts led to 3% of additiional potential. The senssitivity analyysis indicatedd that the 
	residentiaal sector waas more senssitive to channges in avoided costs. FFor the budgget constrainned, achievabble potential scenario, there did not sseem to be aany direct coorrelation with an increaase or decreasee of avoided cost. 

	Conservvation First Frameworkk (CFF) and Behind-thee-Meter Genneration (BMMG) 
	The poteential for elecctricity reducction resultinng from BMGG was assesssed in a sepparate studyy and the methodology andd results werre presentedd in a separaate report puublished by IIESO. The results from the BMGG study weree used to determine the total achievvable potential for electricity reductionn. The total bbudget constrained, achievable poteential for botth energy effficiency (EE)) and BMG was 7,349 GWWh in 2020, wwhich was 5%% more thann the 7,000 GGWh provinccial target seet by the CFF for 202
	Recommmendationns 
	Table 1-22 summarizees the obserrvations and recommenddations to immprove data and accuraccy, address gaps, and enhance the process for future potenntial analysees. 
	Table 1-2: Observations and Reecommendaations 
	It is anticcipated that upddating the LDCC profiles will reequire less timee in the next stuudy, but this sttep is time-consuming to ensure adequate revieww by all LDCs, and sufficient ttime needs to bbe allocated to this step. 
	Sufficient time needs too be allocated tto generate andd review draft rresults. It is reccommended thhat IESO conduuct test moddel runs to revieew the draft ressults prior to unndertaking a fulll model run.  
	Methodoologies and appproaches were reviewed and adjusted as neeeded throughoout the study. In future studies, it may be bbeneficial to ideentify key methhodologies and plan extra time for reviewingg these methoddologies and the implicatioons of the resuults. 
	The studdy used an optimized TRC rannking approachh to estimate thhe budget consstrained achievvable potential. Depending on the objecctives of futuree potential studies, it may be bbeneficial to revview additional approaches too develop budget constraained achievabble potential. 
	This wass the first time tthat both EE annd BMG potenttial was assesssed and integraated to derive tthe potential savings. Combining thee two studies innto one study wwould assist in a more effectivve alignment off the methodoologies and the schedule of thhe integration. 
	The studdy was completted in mid-20166 and used 20114 as the base year; close to the completionn of the projectt, program evaluation datta became available for 2015. It is recommeended that IESOO consider thee timing of the program evaluation ressults when scheeduling the achhievable potenttial study and wwhen selecting the base year. 
	Since thee study followeed a bottom-up approach that was LDC- andd program-focuused, it was impportant to obtain as much LDC and proggram primary data as possiblee. 
	Obtaining LDC data prior to the formaal kick-off of thee study assisted in optimizingg the time requiired to conductt the study and it is recommeended to followw a similar apprroach for futuree studies. 
	Programm performance ddata provided iimportant inputt for the study, especially in teerms of undersstanding participation rates and measure adoption. Accurately tracking this information annd being able too access the informatiion for the studdy, would help tto increase thee accuracy of fuuture studies. Itt is recommendded that IESO identify innternal programm data at the mmeasure level that can be leveeraged for future potential stuudies. 
	The LDCC Profiles providded a significant benefit to thee study by defiining the segmentation and looad share for eeach LDC. The LDC profiles were one of thhe key inputs inn the model, annd updating thee profiles wouldd be a critical componeent to include inn future studiess. 
	The largeer LDCs were aable to providee data to develoop the LDC proofiles, while maany of the smaller LDCs had difficulty submitting the data. Most often, smaller LDDCs did not havve the necessary resources or did not track and collect daata that was eaasy to compile in the format reequested for thhe study. It is reecommended tthat IESO take the lead in collecting data ffrom the smalleer LDCs and prrovide assistannce to the smaller LDCs in thee data collectioon step. 
	Mappingg the billing dataa to NAICS waas very beneficiial to segmenting the LDC daata and developping more accuratee LDC profiles. It is recommennded that IESOO promote the mmapping of billiing data to NAIICS when it can be done cosst-effectively annd when it alsoo provides additional benefits to the LDC. 
	The accuuracy of the achievable potenntial analysis woould be improvved by having pprimary data annd information to inform, foor example, ennergy intensity vvalues according to building ttype and end uuse saturation. It is recommeended that IESSO identify two to three critical subsectors annd evaluate thee cost-benefit oof the studies too determinne if these studies should be ccommissioned.. Collaborating with the gas uutilities on the innitiative could potentially result in cost sharing and ccould also opt
	The inceentive rate was a significant drriver in the acqquisition costs ((typically repressenting the maajority of the program delivery costs). While fairly ggood records wwere kept on thee incentive cossts, informationn on the averagge measuree incremental costs was not as well organizeed. A provincial-wide databasse that tracks mmeasure incremenntal costs would be useful for the accurate eestimation of incentive rates. 
	The IESOO’s measures aand assumptioons (M&A) list aand measure database were iimportant information sourcess for the achieevable potentiaal studies. It is rrecommended that IESO exppand the measuure database too address: baseline information, inncremental cost data, 8760 avvoided energy cost, and deemmed savings annd costs for keyy parameteers. 
	The workking group funcctioned very weell throughout tthe study and wwas a critical element in the ssuccess of the study. It is recommendeed that IESO ccontinue includiing a working ggroup and workking subgroupss in future studies, to assist with guidance, input, review of draft and final project mateerial, and commmunication withh the LDCs. 
	Due to thhe size and commplexity of the study, providinng both underlyying (i.e. assummptions) data aand results dataa to working group memberrs in an expeditted manner and in an understtandable formaat proved challe ture
	enging. For fut studies, it is recommennded that IESO build this into the process eaarly on to providde information to LDCs in a meaninggful and digestibble format with more comfortaable lead-time. 
	To manaage the project and ensure efffective communication and innteraction with tthe working grooup, it is recommeended that IESSO ensure adeqquate staffing ddedicated to thee project. Having a full-time IESO project managerr on the projectt is seen as a vvery important eelement of succcess. 
	A few meeasures were aapplicable to booth CDM and DDSM programss. It is recommeended that IESO share data relevant to the adoptionn of these measures to informm future potentiial studies. 
	The sharred data could also assist in pprogram designn and program delivery to minnimize duplicattion of efforts between the LDCs and the gas utilitiees. 
	2 Introductionn 
	The achievable potential study (AAPS) was reequired throuugh a directiion (2015–2020 Conservaation First Frramework, ddated March 31, 2014) frrom Ontario’s Minister oof Energy. Thhe study waas a condition of the Eneergy Conservvation Agreeement (ECA) between thhe IESO andd Ontario’ss LDCs, whicch governs tthe 2015–20020 Conservvation First FFramework. TThe IESO iss required to coordinatte, support, aand fund thee delivery of CDM prograams delivereed by LDCs to achieve aa total of 7 TTWh of persiistent reduc
	There aree two major needs for developing a new estimaate of the achhievable electricity conservaation potentiaal in Ontarioo: 
	analysis in this report. Nexant wwas retained by IESO to undertake tthe APS andd to deliver results and reeports for thhe two analyyses. This reeport addressses the shoort term analyysis, while thhe long termm analysis is addresseed in a separate report. TThe timeframme of the shhort term anaalysis was frrom 2015 to 2020 and the sscope includded the followwing main iteems: 
	
	
	
	

	DDistribution-cconnected cuustomers witthin each LDDC’s service area 

	
	
	

	AAll commerciaally availablee technologyy-based andd energy management/bbehaviour-baased energy efficieency measurres applicable to the Onttario markett.
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	 Behind-thee-meter-generation, embedded looad displacemennt, demand respoonse, and pricingg mechanisms weere included as eeligible measures. TThe potential savvings from eligiblee behind-the-meter generation wwas analyzed in aa separate study.. 
	 Behind-thee-meter-generation, embedded looad displacemennt, demand respoonse, and pricingg mechanisms weere included as eeligible measures. TThe potential savvings from eligiblee behind-the-meter generation wwas analyzed in aa separate study.. 
	1



	The mainn outputs of the short terrm analysis included:  
	
	
	
	

	AAnnual provinnce-wide (LDDC aggregatte) and LDCC specific, acchievable, coost-effective electricity savvings and asssociated costs betweenn 2015 and 22020 under aa budget coonstrained aand unconstrrained scenaario. 

	
	
	

	Iddentification of opportunities and insights for connservation program enhaancements aand new program offerings too realize this potential. 

	
	
	

	AAnalysis to iddentify the mmost sensitivee inputs to thhe results. 

	
	
	

	RRecommendaations to direect future woork. 


	3 MMethoodologgy 
	The mainn differencess between thhe methodology used in this study ccompared to previous potential analysis stuudies compleeted for Ontaario includedd: 
	Since this study was focused on modelling aat the LDC and program levels, the aanalysis andd results beenefited greatly from LDDC data and input. In casses where thhere was a lack of LDC data, secondary data and assumptionss were usedd and are higghlighted in tthis report.  
	The study’s approach relied on bbest practicees in potentiial analysis, as well as ccollaborationn and transpareency betweeen Nexant, IEESO, and IEESO’s stakehholders. Nexxant shared all major analysis spreadsheeets and assumptions withh IESO and the working group. Tablle 3-1 providdes a summaryy of tasks forr the short teerm analysiss and the asssociated repport sectionss where the methodology, resultss, and discusssions are presented. Inn each of thee report sections, the associateed methodollogy is descr
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	The deveelopment of the deliverables and repports were ccompleted with continuouus collaboraation and input from IESO and the working group. The working group connsisted of reppresentativees from IESO, twelve LDDCs, the Minnistry of Eneergy, the Eleectricity Distrributors Assoociation, the Ontario EEnergy Boarrd, the Enviroonmental Coommissioner of Ontario, Enbridge GGas Distributtion, 
	METHODOLOGY 
	and Unioon Gas. Monnthly meetinggs were heldd to inform thhe working ggroup about progress, and to present aand discuss methodologgies, assumpptions, and ddraft and finaal deliverablees. 
	Table 3-1 Tasks and Associatedd Report Seections 
	Task 1: Iddentify measuures and deveelop archetypee programs Task 2: Develop LDC pprofiles Task 3: Develop participation and potential savinngs estimates Task 4: CConduct sensittivity analysiss Task 5: CCompare potential to baseline and refereence forecastt Task 6: Program enhancements andd new program recommenndations Task 7: Future work annd continuouss improvemennt recommenddations Task 8: Develop reportt and deliveraables 
	Task 1: Iddentify measuures and deveelop archetypee programs Task 2: Develop LDC pprofiles Task 3: Develop participation and potential savinngs estimates Task 4: CConduct sensittivity analysiss Task 5: CCompare potential to baseline and refereence forecastt Task 6: Program enhancements andd new program recommenndations Task 7: Future work annd continuouss improvemennt recommenddations Task 8: Develop reportt and deliveraables 
	Seections 4 andd 5 Seection 6 Seections 7 throough 10 Seection 11 Seection 11 Seection 12 Seection 12 Seection 3 

	Sub-workking groups were formedd specificallyy to provide input in devveloping the archetype programss, and the mmethodology to develop tthe achievabble potential. 
	The remaainder of thee report provvides detailed methodoloogies for eacch step in the potential analysis process, toggether with the results and analysess, according to the followwing sectionss: 
	
	
	
	

	MMeasures 

	
	
	

	LDC profiles 

	
	
	

	AArchetype proograms 

	
	
	

	BBase year annd reference case forecaasts 

	
	
	

	TTechnical pottential 

	
	
	

	EEconomic potential 

	
	
	

	AAchievable pootential 

	
	
	

	AAdditional analyses 

	
	
	

	RRecommendaations 


	4 MMeasuures 
	An imporrtant researcch task of thee potential sstudy was a review of ennergy efficienncy measurees and proggrams. The oobjective of tthe researchh was to devvelop a compprehensive list of measuures and archetype prograams applicable to Ontarrio, which inccluded both technology and nontechnologgy measuress. The reseaarch obtaineed informatioon about meaasures and programs, ssuch as savinggs, costs, annd measure lifetimes. Thhe informatioon from this research proovided the necessarry input to asssess cost-ee
	-

	4.1 MMethodoology 
	Measures included inn IESO’s M&&A list formeed the basis for the meassure researcch and was used to populaate an initial measure list. This list wwas supplemeented by Neexant’s extennsive internaal measure library, as wwell as by measures fromm technical reference mmanuals (TRMMs) in Northh America.. For the shoort term analysis, only coommercially available mmeasures in OOntario weree included.. Relevant mmeasures thaat were undeer developmment at the timme of the stuudy and thatt are expectedd to become c
	1. 
	1. 
	1. 
	DDefine markeet classes annd develop eend use, subbsector, and sector profiles. 

	2. 
	2. 
	SScreen meassure eligibilityy and appliccability. 

	3. 
	3. 
	DDevelop basee case meassure consummption and coosts. 

	4. 
	4. 
	DDevelop efficient case meeasure impaacts and cossts. 

	5. 
	5. 
	CCollaborate wwith IESO annd APS workking group too gather meaasure feedbback and refine 


	parameters. The methhodology inccluded an asssessment oof measures in terms of ccost-effectivveness, competition, and inteeractive effeccts. Further details on thhe research and methoddology applieed in the five ssteps are proovided beloww. 
	Step 1: DDefine Markket Classes and Develoop End use, Subsectorr, and Sectoor Profiles 
	Each meeasure was ddefined accoording to its aapplicability to: sector, ssubsector, ennd use, climate region, and vintage ((for examplee, existing buuildings or neew construcction). Table 4-1 summarrizes the sectoors and subssectors usedd in the studyy, which werre aligned wwith the IESOO’s End use Forecastting (EUF) mmodel for long term plannning purposees. 
	MEASURES 
	To align the measurees with end uuses, subseectors, and ssectors, it waas necessaryy to developp end use profiles for each subsector aand sector. TThese profilees also proviided the frammework for tthe subsequeent modellinng of savingss potential. 
	Taable 4-1 Secctors and Suubsectors 
	Single family Row house Multi-unit reesidential 
	building (MURB) low rise 
	Multi-unit reesidential building (MURB) high risee Other residential 
	Large office Small officce Non-food retail Food retaail Restaurannt Lodging Hospitals Nursing hhomes Schools Universitiees Warehousse wholesale Data centters Transporttation, Commu 
	Utilities (TTCU) Other commmercial buildi 
	nication, ngs 
	Primary metals Paper manufaacturing  Auto-parts maanufacturing Chemical mannufacturing Plastic and rubbber manufactuuring Food and beveerage manufaccturing Fabricated meetals Non-metallic mminerals Wood productts manufacturinng Petroleum refineries  Electronics maanufacturing Mining Agriculture Miscellaneouss industrial 
	End use profiles werre developedd by climate region for eaach subsecttor to providee a profile template of energy eend use. Endd use profiless from the IEESO’s End UUse Forecasster (EUF) mmodel were useed and an exxample is proovided in Figgure 4-1 for the single faamily subsecctor. The figuure shows thhat the profilee consists off the contribution of eachh end use too the total ennergy use (i.e. 100%) off the subsecctor. 
	Step 2: SScreen Meaasure Eligibility and Appplicability 
	Measures were screeened to ensure that onlyy measures that were eligible, per thhe CFF requiremments, were included in thhe measure list and archhetype programs. Meassures were further sccreened to eensure that oonly measurees applicable to Ontarioo were includded. The measure list was devveloped primmarily from thhe IESO’s MM&A list for OOntario, with additional measures added fromm Nexant’s iinternal libraary. A revieww of the measures resultted in excludding standard compact fluuorescent ligghtbulbs (CFF
	Step 3: DDevelop Base Case Meeasure Conssumption aand Costs 
	Each meeasure providded an energy savings ccompared too a base casse equipmennt or measure. The basee case equippment or meeasure was ddetermined aalong with itss annual eneergy 
	MEASURES 
	consumpption and efficiency. A deescription off all base casse equipmennt, efficiencies, and practicess were docummented. Infoormation to ddetermine annnual energyy consumptiion was obtaained as part oof the development of thee LDC profilees, which is described inn Section 6. 
	Figure 4-1: Exammple of Endd use Profile 
	Step 4: DDevelop Effficient Casee Measure Immpacts andd Costs 
	For eachh of the energgy efficiencyy measures, savings andd cost impaccts were dettermined. Savings and cost datta were neceessary to deetermine the cost-effectivveness of mmeasures andd programss. In general, the cost off a replacemment measuree was basedd on the incrremental cosst, while thee cost of a reetrofit measuure was the ffull measuree cost. The mmain sourcess of informattion were IESSO’s M&A lisst, Nexant’s measure librrary, TRMs, measure daatabases across North America,, and researcch that inclu
	For both measure coosts and basse case conssumption, Neexant also aaccounted foor: the varyinng permutattions of turnoover (i.e. repplace on burnout) by meeasure and vvintage, earlyy replacemeent, new consstruction, annd existing (i.e. retrofit). DDepending oon the vintagge permutation for each measure, the assumed base casse consumpttion was aliggned with eitther code miinimum or market baseline (i.e. baseline of existing stocck of equipmment), while the assumeed measure ccost 
	MEASURES 
	was eitheer the incremmental cost oof the measuure over the baseline or the full costt of the meassure. Table 4-22 below showws the varying baseline//cost assummptions that NNexant usedd in the measure research. 
	Taable 4-2: Meeasure Vintaage Table 
	Turnoveer Replace equipmment at end of liife Coode Incremental cost 
	Early Replace equipmment before endd of life Exxisting stock Full cost 
	Equipmentt 
	replacemment 
	Step 5: CCollaboratee with IESO to Gather MMeasure Feeedback andd Refine Parrameters 
	The meaasure assumptions and ddata were reeviewed withh IESO staff before the ddevelopmentt of the archeetype prograams used forr estimating short term ppotential. 
	4.2 MMeasuress 
	The complete measuure list includded: 
	
	
	
	

	138 measurees for the ressidential secttor 

	
	
	

	219 measurees for the commmercial sector 

	
	
	

	188 measurees for the industrial sectoor 


	Many additional meaasures were included in the final meaasure list thaat were not part of the IESO’s MM&A list, but all of the higgh-impact tyypical EE meeasures weree already paart of the M&&A list. To asssist with deetermining thhe cost-effecctiveness of measures inn the future, it would be beneficiaal to have a pprovincial inccremental mmeasure costt database. 
	The list oof all the meaasures is inccluded in an Excel workbbook that acccompanies this report, which inccludes the innformation lissted below: 
	
	
	
	

	NName of meaasure 

	
	
	

	MMeasure typee 

	
	
	

	BBaseline techhnology 

	
	
	

	AApplicable ennd use 


	A samplee of the meaasure list is pprovided in TTable 4-3. 
	MEASURES 
	For eachh measure, aa workbook wwas developped, which inncluded the ffollowing infformation: 
	An exammple of a meaasure workbbook is providded in Figurre 4-2, Figuree 4-3, and FFigure 4-4. 
	Table 4-3: Sammple of Meaasure List for Residenttial Sector 
	Residential new construcction, Tier 1 (100% Non-equuipment Standard residenttial new All more efficieent) connstruction buildiing 
	Residential new construcction, Tier 2 (200% Non-equuipment Standard residenttial new All more efficieent) connstruction buildiing 
	Residential new construcction, Tier 3 (300% Non-equuipment Standard residenttial new All more efficieent) connstruction buildiing 
	Behaviour modification: hhome energy Non-equuipment No report providedd to customer All reports 
	Clothes waashers CEE, Tier 2 Equipmeent Standard clothes wwasher Clothes washhers 
	Clothes waashers CEE, Tier 3 Equipmeent Standard clothes wwasher Clothes washhers 
	ENERGY SSTAR® dehummidifier: replace Equipmeent Nonn-ENERGY STTAR® Dehumidifierrs with new Dehhumidifier 
	ENERGY SSTAR® dishwaashers (electricc Equipmeent Standard dishwassher Dishwasherss water heating) 
	MEASURES 
	Figuure 4-2: Exaample of Meeasure Workbook – Claassificationn 
	MEASURES 
	FFigure 4-3: Example off Measure WWorkbook –– Inputs, Savvings, and SSources 
	Figure 4-4: Example oof Measure WWorkbook –– Costs 
	5 AArcheetype PProgrrams 
	A key characteristic oof the achievvable potenttial study waas the approach to modeelling at the archetype program leevel and esttimating achievable poteential at the LLDC level. TThe archetyppe programss addressedd all the subssectors and end uses. EExisting and planned proograms in Ontario, and best praactices in CDDM programms, were takeen into consideration. Thhe archetypee programss defined thee potential pprograms thaat were appliicable to Onntario, and wwere used ass the basis for the achievaable pot
	The following sectionn provides an overview oof the methoodology that was used too develop the archetype programs,, followed byy an overvieww of the archhetype programs, themsselves. 
	5.1 MMethodoology 
	The methhodology to develop the archetype pprograms inccluded the foollowing main steps: 
	
	
	
	
	

	DDevelop a draaft list of arcchetype proggrams: 

	
	
	
	

	The starting point wass the existing and planned Ontario pprograms. 

	
	
	

	Gap analyysis to define the gaps in existing annd planned pprograms. 

	
	
	

	Researchh and add addditional archhetype progrrams to address gaps. 



	
	
	

	RReview and finalize the list with IESOO and the suub-working ggroup. 

	
	
	

	SSurvey experrt representaatives from LLDCs, IESO,, the expert panel, and NNexant to deefine thhe most appropriate nonn-incentive attributes for each archettype programm. 

	
	
	

	DDevelop draftt and final deescriptions oof archetypee programs thhrough a revview processs wwith IESO and the sub-wworking groupp. 


	The survvey of expertt representattives to inforrm the most appropriatee non-incentive attributess for each archetype program provideed input in deeveloping the adoption ccurves, whicch were usedd in the achieevable potenntial scenarioo. The surveey methodoloogy and devvelopment off adoption cuurves covering the achievaable potentiaal are describbed in Sectioon 10. The aarchetype prrograms are describedd in this section and deffine the non--incentive atttributes incluuded in the aarchetype programss. The de
	Table 55-1 Non-Inceentive Proggram Attribuutes 
	energy efficiency, and associated utility-sponsored programs. Options forr a marketing strategy have a range of influence aand cost. 
	Mass marketinng 
	This marketingg strategy is deesigned to cast a wide net andd reach the larggest number off customers. Sinnce all customeers receive the same marketinng messages, the message mmay not apply to soome customerss. The investmeent in this strateegy is concentrated on developing the product meessage, and noo additional cossts are incurredd to target speccific customerss. 
	Joint marketingg and co-brandding 
	This marketingg approach is ddesigned to enhhance existing efforts by market channel allies, including, for eexample, a utilitty seal of approoval for contracctors, a preferrred contractor database, or eenhanced in-stoore displays forr retail partnerss. This approacch is designed to encourage cusstomers who arre “already in thhe market” to aadopt more eneergy efficient measures. Thee additional cossts of this apprroach may incluude enforcemeent of brand standards. 
	Customer experience 
	Addresses how customers acquire energy savvings. The 
	Addresses how customers acquire energy savvings. The 
	Technical assistance 

	Customers recceive advice annd recommendaations for measures that can save them eneergy. This may include design assiistance for major renovationss or new construction, for exammple, recommendations for the type of heating, veentilation, and air conditioningg (HVAC) configuration that saves the mmost energy given a home’s cconstruction annd the occupannts’ habits as deterrmined by channnel partners. 
	ease of participation, or mechanism of participatioon, can influence ccustomer adoption off energy efficiency. 
	Direct install 
	This approach is designed too minimize custtomer involvemment and routine disruption whhile providing clearr benefits to thee customer. 
	Self-directed 
	The customer identifies energgy efficiency oppportunities annd programs that are most beneficial to thhem, without prroviding utility innterventions beeyond marketinng for program awareness or ccustomer rebattes for purchasse of energy effficiency equipmment. 
	Behaviour 
	A behavioural experience educates custommers about howw their energy cconsumption compares to peer groups. It aalso educates ccustomers aboout their existing energy consumption inn an effort to heelp them identiify alternative bbehaviours or investments thaat can save energy. 
	Type of incentive Customer rebaate 
	Customer rebaates focus on bbarriers related to the up-frontt cost of energyy efficiency This attribuute measures. Utility-sponsored programs can encourage moore program paarticipation by addresses barriers to lowering the inncremental costts of energy effficiency measuures included inn the program, energy efficiency, relative to baseeline efficiencyy measures. 
	such as thee lack of knowledgee about energy efficiency benefits, thhe low availability of energy efficient prooducts, or the capital expenses associated with energy efficiency equipment. 
	Sales incentivee (rewards chaannel partners oor trade allies) 
	Incentives are designed to reeward channel partners or trade allies for saales of energy efficiency meaasures. In the case of consummer-facing meassures, this mayy include incenntives to salespeoplee who work in reetail outlets, orr it may includee spiffs or bonuuses for sales oof higher-efficienccy measures tyypically installeed by contractoors. Sales incenntives are desiggned to overcome barriers related to lack of knowwledge about eenergy efficienccy benefits, or llack of familiarity with new products. 
	Upstream inceentives and mark-downs 
	Incentives are designed to reeduce point-of-ssale costs or too encourage distributors and retailers to incrrease the sharee of energy efficiency producct offered. This strategy is dessigned to overcome barriers associaated with lack oof product availability. 
	5.2 RReview oof Ontarioo Prograams 
	The existting CDM prrograms offeered in Ontarrio were reviiewed to undderstand thee participatioon and electtricity trendss of the programs, as weell as the chaallenges andd barriers thee programs wwere experiencing. Table 5-2 summarrizes Ontarioo’s existing pprograms, toogether with the observeed trends, challenges, aand barriers. The review of the progrrams was informed by thhe annual program evaluation rreports. Thee archetype programs thhat were devveloped for tthe study, annd which weere described in S
	1

	 IESO proggram evaluation rreports are posteehub/evaluatiion-measuremennt-verification/repports. 
	1
	d online: http://wwww.powerauthoority.on.ca/opa-coonservation/consservation-informaation
	-

	Table 5-2: SSummary oof Existing OOntario Proograms
	2 

	Coupon Initiatives (Bi-Annual Reetailer Event andd Annual Cooupon Initiative) 
	Encouurages househholds to reducce their energy use by offerinng participants discounts on energyy efficieent products 
	
	
	
	

	Increasingg baseline efficciency of lightingg products 

	
	
	

	Perceivedd increasing saturationn of efficient lighting products 

	
	
	

	Changingg baseline measures s for lightingg (e.g. more freeeriders oveer time) 
	-


	
	
	

	Lack of cuustomer knowleedge and familiiarity with efficient lighting opptions 

	
	
	

	Technologgy maturation ffor efficient lighting options 

	
	
	

	Time requuired to educatte consumerrs about "do-it-yourself" eenergy savingss products aand efficiency measuress 
	-



	HVAC Inceentive 
	Encouurages individuuals and bbusinesses withh resideential-type systtems to replacce existing heaating systems with highefficieency furnaces equippped with and electrronically commutated motorr (ECM), and too replacce existing cenntral air conditioning (CAC) systems with, or install new, ENERGY STAAR® qualiffied CAC systems. 
	-
	-

	
	
	
	

	Very few participants repplaced well-functtioning existing equipmennt simply to savve energy 

	
	
	

	Increasingg product baseeline efficiency for CAC systeems 

	
	
	

	Limited coooling-season opportunitties for HVAC savings 

	
	
	

	Perceivedd market saturaation for ECM mmotors 

	
	
	

	ECM is coode requiremennt for new consstruction in 2015 

	
	
	

	Market technology diffussion for more eefficient furnace/HHVAC blower mmotors 

	
	
	

	Relativelyy modest cost increasess for Tier II, 15 Seasonal Energy Efficieency Ratio (SEEER) CAC unitss vs. Tier I, 14.5 SEER CAC uunits 


	Appliancee Retiremennt 
	The pprimary focus oof the initiative is the remooval of seconndary units andd the replaccement of full-ssized refrigeerators or freezzers; a seconndary focus is tthe removval of room air conditioners (RACs)) and dehummidifiers 
	
	
	
	

	Declining program savinngs opportunitties and perceiived program ssaturation 

	
	
	

	Lack of knnowledge abouut the energy annd capacity cossts for operating seldom-used, inefficientt refrigeration aand home climmate control prooducts 

	
	
	

	Difficult too identify and mmarket to low income participannts outside off social housingg communitties 

	
	
	

	Baseline llighting efficienncy is increasingg 


	Aboriginal 
	The pprogram provides customized conservvation servicces to First Nattions commmunities, including distannt northern commmunities, to reduce their eelectricity use aand lowerr their monthly utility bills 
	
	
	
	

	Program ffaces challenges associateed with the compresssed timelines thhat implemenntation staff hass had to operatee within 

	
	
	

	Program ffaces a challennge, particularlly regarding thee installation of weatherizaation measuress, due to the range and qualitty of housing sttock present inn First Nations communitties 


	Residentiaal New Constructtion 
	The innitiative is designed to encouurage the consstruction of eneergy efficient buildings that aare more efficieent than the OOntario Building Code by allowing commerrcial customers to participate in three incentive trackks: presccriptive, engineeered, and ccustom 
	In 2014, savinngs was Baseline llighting efficienncy is 
	
	

	driven primarily by the increasingg prescriptive traack Relativelyy low participatiion 
	

	
	
	
	

	ECM is a code requiremment for new coonstruction in 22015 

	
	
	

	Increasingg product baseeline efficiency for CAC systeems 


	Audit Funding 
	Educaate commerciaal and industrial customerss about energgy savings opporrtunities and geenerate energgy savings opporrtunities that drrive customers to the rettrofit program 
	
	
	
	

	Lack of daata available foor identifyingg potential retroofit opportunitties 

	
	
	

	Tracking ssystem difficultties may lead to “lost” savinggs opportunitties 


	Existing Building Commissioning 
	Providdes funding forr projeccts comprised oof commmissioning phasses and the innstallation of meeasures to redduce electricity consuumption associated with cchilled water syystems in existing industrial, commmercial, institutional, and mmulti-family residential buildings 
	Afteer annual decreeasing partticipation from 22009 to 2013, an increase occurred in 20144 
	
	
	
	

	Perceptioon of market saturationn and program maturity 

	
	
	

	Forthcoming increase inn baseline lighting efficienncy has potenntial to reduce savings 


	Retrofit Promotes the installation of more efficient equipment in businesses, includinng incentives; participaants can particcipate in three ttracks: presccriptive, engineeered and ccustom tracks 
	
	
	
	

	Inertia and awareness oof financial bbenefits of energy savings 

	
	
	

	Intensive savings appliccation process 


	Process and System Upgrade Initiative (PSUI) 
	Support for the development and implementation of energy efficieency projects aand system optimization projeccts for facilitiess that are inntrinsically complex and ccapital intensivee 
	Support for the development and implementation of energy efficieency projects aand system optimization projeccts for facilitiess that are inntrinsically complex and ccapital intensivee 
	In 2014, 10 projectts were commpleted under the Capital Inceentive, 379 undder Energy Mannager, and 2 unnder the Meaasurement and Targeting initiaatives 

	
	
	
	

	Challengees with participation process, ffor example, thhe contract’ss complexity, riggid and strict contract termss, and slow apprroval process 

	
	
	

	Perceptioon of lack of inteernal project funnding for custoomers who wantt to complete caapital incentive projects 


	High Performannce New Constructtion 
	Encouurages designeers and buildeers to incorporaate energgy-efficient meaasures to redduce electricity consuumption in newwly consttructed or renovvated facilitiies 
	In 2014, savinngs were driven primarily by the custom track 
	

	
	
	
	

	Baseline llighting efficienncy is increasingg 

	
	
	

	Relativelyy low participatiion 

	
	
	

	ECM is a code requiremment for new coonstruction in 22015 

	
	
	

	Increasingg product baseeline efficiency for CAC systeems 


	5.3 AArchetyppe Prograams 
	Archetyppe programs were used aas broad cattegories meaant to indicaate the progrram deliveryy mechanissm, approacch, or target sector. The program arcchetypes weere general eenough to provide flexibility wheen needed, bbut had enough definitioon to serve aas a logical, cohesive program offering to hhelp IESO annd LDCs achhieve their eenergy savinngs goals. Thhe archetypee programss were informmed by the rreview and aassessment of the existiing Ontario pprograms, wwhich are discuussed in Secction 5.2. The a
	5.3.1 RResidential Sector 
	Table 5-33, below, preesents a summmary of thee residential program arcchetypes, allong with tarrget end usess, market seggments, andd observations and recommendationns to enhancce programss. 
	Taable 5-3: Summary of RResidential Program Archetypes 
	Consumer archetype program 
	
	
	
	

	Sppace heating All subsectoors Archetype adddresses need foor 

	
	
	

	Sppace cooling consumer selff-installed meassures 

	
	
	

	Veentilation and ccirculation 

	
	
	

	Ligghting 

	
	
	

	Pluug load 

	
	
	

	Thhe current Ontaario program deelivery approacch is consistentt with other succcessful prograams. Thhe bi-annual evvents representt an upstream iincentive type, while in-store displays emplooy joint-marketing aapproaches to bbuild on existing advertising aand sales effortts by retail channel paartners. 

	
	
	

	Foocus on diversiffying the sourcce of savings inn the program bby expanding too new end usees and prooduct types. 

	
	
	

	Incclude offering mmultiple avenuees for redeeminng coupons, inncluding the proomotion of proggram meeasures througgh mail-order caatalogs or onlinne retail. 

	
	
	

	Incclude information technology that supports rreal-time produuct tracking, whhich could be uused byy LDCs or IESOO to engage rettail channel partners to rewarrd successes oor encourage addditional efforts. 


	Systems and equipment 
	
	
	
	

	Sppace heating 

	
	
	

	Sppace cooling 

	
	
	

	Veentilation and ccirculation  

	
	
	

	Doomestic hot waater 


	All subseectors (Note: decision-maker varies byy building type) 
	Archetype iss a contractor-ddriven program adddressing the neeed for residential equipment measures thhat require outsside contractors to install 
	
	
	
	

	Paast program successes and current energy sstructure with OOntario's relativvely high penettration of natural gas-fueeled appliances may potentiaally limit electriccity savings avaailable for this proogram archetype. 

	
	
	

	Foocus on trade aally network devvelopment. Incclude active LDDC engagement and coommunication wwith trade alliess to provide suppport and training in sales tecchniques, equippment edducation, rewarrds, and recognnition. 

	
	
	

	Ideentify additionaal opportunitiess to continue itss trend of markket transformatiion, for examplle, coonsider offering additional inceentives to increease savings off the HVAC sysstem 


	Audit and All residential end usees (with a focus direct instaall on setttings and peripherals) 
	All subseectors (Note: decision-maker varies byy building type) 
	
	
	
	

	Educatee customers 

	
	
	

	Install hhighly cost-effeective measurres 

	
	
	

	Direct to other programms 


	
	
	
	

	In--home audit is likely to increase costs but mmay also provide technical asssistance, educaation, annd additional feedback about ppotential energgy efficiency retrofits to existinng homes. Incluude loww cost measurees while directiing participantss towards otherr programs. 

	
	
	

	Ideentify cost-effective means foor completing aaudit componennt, for example, identify costefffective contracttors. 
	-


	
	
	

	Geenerate marketting materials aand leave-behinds that will enncourage particcipation in largeer, moore comprehennsive programss. 


	All subseectors (Note: decision-maker varies byy building type) 
	
	
	
	

	Implemment shell/envellope measurres 

	
	
	

	Energy efficiency upgrades that aree not “plug and play” 


	Beest practices foor the program include the funndamental needd for a randomized, controlledd trial appproach to proggram delivery aand educationaal and messaginng materials abbout how to saave ennergy, and crosss-promoting otther utility proggrams in behavvioural product messaging. 
	

	 All subseectors 
	Approach ceentralized managemennt and existing resources foor low income community tto support energy and health aand safety benefits 
	Approach ceentralized managemennt and existing resources foor low income community tto support energy and health aand safety benefits 
	Perhapps offer additionnal tier for greeen building marrket 
	


	Prrogram participants indicate aa steep learningg curve regardiing program reequirements and proocesses that coould be enhancced by LDC ouutreach, trainingg, and engagement. 
	

	The remaainder of thiss section describes the logic behindd the programm archetypees. For each program archetype, tthe current OOntario proggrams that arre similar to the archetype program are describedd. The curreent status annd significantt findings froom the 2014 evaluationss of the programs are summmarized. A ddescription oof the archetyype programm is providedd, which exppresses the program logic and strategy. Recoommendatioons for enhaancements or changes aare included and, in the lasst subsectionn, b
	5.3.1.1 Residentiaal Consumer Archetypee Program 
	Status oof Ontario Program 
	The existting Ontario Consumer PPrograms include the foollowing: 
	These cooupon prograams are dessigned to adddress energy efficiency measures thhat can be readily innstalled by coonsumers affter purchasse from a parrticipating reetailer. The ccurrent progrram is prescriptive and ligghting rebatees focus on LED measures. Domesttic hot waterr heater pipee wrap hass been remooved from thee program. TThe programm has successsfully demoonstrated thaat many energy efficienncy upgradess are availabble and easyy to implemeent by consuumers. 
	The following end usses are addressed by thee programs: 
	
	
	
	

	SSpace heating (one meassure) 

	
	
	

	VVentilation annd circulationn (one meassure) 

	
	
	

	Lighting (seveen measuress) 

	
	
	

	PPlug load (thrree measurees) 

	
	
	

	DDomestic hott water perippheral (one mmeasure). 


	Evaluation Findingss 
	The evaluation of thee 2014 coupon programss highlightedd the followinng items to take into consideraation for the archetype pprogram: 
	3

	
	
	
	

	TThe annual net savings oof the couponn initiatives in 2014 wass 155.7 GWhh. The savings wwere primarilyy from lightinng end use, which accouunted for 955% of prograam savings inn 2014. 

	
	
	

	TThe program has successfully overcoome market barriers asssociated withh historical, entrenched, aand inefficiennt lighting prroducts. 

	
	
	

	AAs energy effficiency codees and produuct standardds evolve, thhe program ffaces the reaality off increased baseline effiiciency for thhe residentiaal lighting ennd use. 

	
	
	

	TThe program benefitted inn 2014 by addding more popular, higgher-efficienccy LED lighting products. Parrticipating reetailers pointed to this adddition as thee explanatioon for large inncreases in pprogram parrticipation beetween 20133 and 2014. 


	Archetyppe Programm Descriptioon 
	In this pootential analyysis, the Connsumer Archhetype Program addresssed the needd for consummer self-instaalled measurres. Only thee two couponn programs, the Bi-annuual Retailer EEvent and thhe Conservaation Instantt Coupon Boooklet, whichh are also knnown as the Annual Couupon Initiativves, were inclluded in the archetype pprogram. Thee residential Consumer Archetype PProgram is designedd to offer rebbates or inceentives at point-of-purchaase. Retail ooutlets are reecruited intoo the program and receive
	 Research Into Action (20155). 2014 Consummer Program Evaaluation. conservationn/conservation-innformation-hub/eevaluation-measuurement-verificattion/reports. 
	3
	http://wwww.powerauthorrity.on.ca/opa
	-

	Table 5-4: Resideential Consuumer Archeetype Progrram Summaary 
	Measures included 
	Existing meaasures: 
	
	
	
	

	LED 

	
	
	

	CFL 

	
	
	

	Fixtures 

	
	
	

	Ceiling faans 

	
	
	

	Lighting control produccts 

	
	
	

	Hot wateer pipe wraps 

	
	
	

	Electric wwater heater blankets 

	
	
	

	Weatherr-stripping 

	
	
	

	Heavy duty outdoor timmers 

	
	
	

	Advanceed power bars oor power sttrips 

	
	
	

	Outdoor clothesline stands aand kits 

	
	
	

	Electric bbaseboard programmable thermosttats 


	New annd revised meaasures: 
	
	
	
	

	ENERGY STAR®® appliances suuch as refrrigerators, dryeers, dehumidifieers, etc. (currently parrt of the appliannce retirement and exxchange prograam) 

	
	
	
	

	Apppliance recyclinng coupons: 

	
	
	
	

	Freezer recyccling (with or wwithout replacement) 

	
	
	

	Refrigerator rrecycling (with or without replacement) 



	
	
	
	

	Othher home electronics, such ass air purrifiers (exchangge) and ENERGGY STAAR® electroniccs: 

	
	
	
	

	Printers 

	
	
	

	Audio amplifiers 

	
	
	

	Optical disc pplayers 

	
	
	

	Desktop commputers 

	
	
	

	Notebook commputers 

	
	
	

	Computer moonitors 

	
	
	

	Game consoles 

	
	
	

	Set-top boxes 



	
	
	
	

	Dommestic hot water peripheral meeasures (electric use only): 

	
	
	
	

	Faucet aeratoors 

	
	
	

	Low flow shoower heads 




	Best Praactices and Reference Programs 
	Researchh of similar NNorth Americcan programms indicated that other juurisdictions ccommonly offer appliancee rebates for ENERGY SSTAR® certified productts. Specific eexamples inncluded the MASS Saave Lightingg and Appliannces program in Massacchusetts, thee Efficiency Maine and Efficiencyy Vermont EENERGY STTAR® Product programss, and the BCC Hydro Apppliance Rebaate program.. Best practicces from thee Efficiency VVermont andd Efficiency Maine progrrams includee offering mmultiple avennues for redeeming c
	In additioon to multiplee pathways ffor participation, best prractices incluude informattion technoloogy that suppports real-timme product trracking, whicch could be used by LDCs or IESO to engage rretail 
	In additioon to multiplee pathways ffor participation, best prractices incluude informattion technoloogy that suppports real-timme product trracking, whicch could be used by LDCs or IESO to engage rretail 
	channel partners to rreward successes or enccourage addditional efforrts. Likewise, underperforminng locations could be sccheduled for in-store cheeckups to ennsure that prromotional materialss and producct displays aare in line witth program mmarketing sttrategies. 
	-


	The curreent Ontario pprogram delivery approaach is consisstent with other successsful programs. The bi-annnual eventss represent aan upstreamm incentive tyype, while inn-store displaays employ jjointmarketing approachees to build on existing addvertising annd sales effoorts by retail channel partners.. A main focuus for expannding savings from the reesidential Coonsumer Arcchetype Program is to focus oon diversifyinng the sourcce of savingss in the proggram by expaanding to neew end usess and producct type
	-

	5.3.1.2 Residentiaal Systems aand Equipmment Archettype Prograam 
	Status oof Ontario Program 
	The heatting, ventilation, and air conditioningg (HVAC) Inccentives Initiiative is the oonly current residentiaal systems aand equipmeent program in Ontario. TThe programm works withh residential HVAC coontractors (trrade allies) aas the primaary delivery cchannel for tthree measuures: (1) Consortiuum for Energgy Efficiencyy (CEE) Tierr-1 central aiir conditioninng (CAC) syystems, (2) CCEE Tier-2 CAAC systems,, and (3) electronically ccommutated motor (ECMM) replacemeents for HVAAC fan systeems. 
	The following end usses are addressed by thee programs: 
	
	
	
	

	SSpace heating (one meassure) 

	
	
	

	SSpace coolingg (two meassures). 


	Evaluation Findingss 
	The evaluation of thee 2014 coupon programss highlightedd the followinng items to take into consideraation for the archetype pprogram: 
	4

	
	
	
	

	TThe majority of savings inn the program were achieved by ECCM retrofits. The two CAAC units garnereed 66 kWh annd 94 kWh pper year per participant ffor Tier-1 annd Tier-2 syystems, resppectively. Thhe ECM retroofit to furnacce fans geneerated 261–22,803 kWh pper yeear savings,, depending on participaants’ residential system cconfigurationn and operation characteristiccs. 

	
	
	

	MMost of thesee ECM retroffits occurredd on systemss with non-electric furnacces. 

	
	
	

	TThe primary oopportunity ffor adoption of these meeasures resuulted from eqquipment faiilure. CContractors aappeared to be successfful in educatting customeers about thee benefits off higher efficienncy equipmeent. 

	
	
	

	CContractors aalso educateed customerss about addiitional meassures that coould save energy, suuch as: addiing insulation, weatherizzing, and ducct sealing. 


	Archetyppe Programm Descriptioon 
	The residdential Systeem and Equiipment Archetype Progrram delivers energy efficciency upgraades that are nnot typically installed by residential ooccupants. CComplex homme systemss and equipmment, such as HHVAC systeems and dommestic hot-waater systemss, are typicaally the purview of third pparty contractoors. Residennts hire themm to make repairs or instaall equipmennt that requires contractors with speccialized knowwledge and skills. Program delivery generally foocuses on traade ally (thirrd party conntr
	Table 5-5: Reesidential SSystem and Equipmentt Archetypee Program SSummary 
	Measures included Existing meaasures: 
	
	
	
	

	Tier 1 annd 2 CAC 

	
	
	

	ECM 


	New and revvised measurres: 
	
	
	
	

	Ductlesss mini-split heaat pump 15 SEER*, replacinng central air coonditioning (ACC) and forced-aair furnace 

	
	
	

	Ductlesss mini-split heaat pump 15 SEER*, replacinng electric boileer and room ACC 

	
	
	

	Ground source heat pump 17 EER/33.6 COP with desuperheaater 

	
	
	

	Ground source heat pump 17 EER/33.6 COP 

	
	
	

	Heat puump water heatters (50- and 80gallon uunits) 
	-


	
	
	

	Basemeent and wall inssulation for hommes with littlee or no existingg insulation (R--5 or lower) 

	
	
	

	Ceiling insulation for hhomes with littlee or no existting insulation ((R-4 or lower) 

	
	
	

	Air sealing 


	Best Praactices and Reference Programs 
	Best pracctices for thee residential Equipment and Systemms Archetypee Program foocus on tradde ally netwwork development. Outsidde of the current, populaar ECM motoor measure,, the measurres included in this progrram may nott be widely kknown to ressidential cusstomers. Program success thereforee depends onn the level oof trade ally eengagementt and the quality of technnical assistaance provided by trade allies. Typical best practicees for develooping strongg trade ally nnetworks incclude active LDDC engag
	Past proggram successses and current energyy structure wwith Ontario'ss relatively hhigh penetrattion of naturaal gas–fueledd appliancess may potenttially limit eleectricity saviings available for this program archetype. IIn Ontario, nnatural gas ssystems occupy the majoority share oof residential space heeating and doomestic hot water end uuses. Furthermore, the ccurrent HVACC Initiative savings aare dominateed by the ECCM motor measure, insttalled on furnnace fan equuipment, which will soon become thee co
	reesidential HVVAC equipmment to areass of the homme that are inn use. 
	5.3.1.3 Residentiaal Audit andd Direct Insttall Archetype Programm 
	Status oof Ontario Program 
	Some LDDCs are currrently conducting a pilot program forr residential direct mail eenergy efficieency kits. The following ennd uses are addressed bby the prograams: 
	
	
	
	

	Lighting (one measure) 

	
	
	

	SShell and building enveloope (three measures) 

	
	
	

	DDomestic hott water (six mmeasures) 

	
	
	

	CCooking (onee measure) 

	
	
	

	PPlug load (two measures). 


	Evaluation Findingss 
	No progrram evaluatioons are available, since only pilot prrograms aree currently beeing delivereed. 
	Archetyppe Programm Descriptioon 
	The residdential Auditt and Direct Install Archeetype Prograam is designned to educaate consumeers about eleectricity conssumption: 
	The direcct install commponent alloows immediaate savings bby installing highly cost-eeffective measures that have the added bbenefit, in maany cases, oof demonstraating to custoomers the raange of energyy efficiency pproducts avaailable. This archetype pprogram alsoo fits well witth a whole-hhome approachh that markeets larger effiiciency retroofit projects, such as addding attic inssulation or duuct sealing. EEssentially, this archetyppe program serves as aa demonstrattion platformm for marketing addition
	TTable 5-6: Reesidential AAudit and Direct Installl Archetypee Program SSummary 
	Measures included 
	Existing meaasures: 
	Measures inccluded in the piilot programs adddress the following endd uses: 
	
	
	
	

	Lighting 

	
	
	

	Shell andd building envelopee 

	
	
	

	Domestic hot water 

	
	
	

	Cooking 

	
	
	

	Plug loadd 


	New annd revised meaasures: 
	
	
	
	

	Furrnace whistle 

	
	
	

	Hott water pipe wrrap 

	
	
	

	Waater heater temperature setbaack 


	Best Praactices and Reference Programs 
	Many jurisdictions offfer home ennergy savings kits that arre often classsified as dirrect install because the utility paays the full ccost of the mmeasures inccluded. BC HHydro offers free energy savings kkits for incomme-qualifyingg accounts. Manitoba Hyydro has a PPowerSmartt Water and 
	Many jurisdictions offfer home ennergy savings kits that arre often classsified as dirrect install because the utility paays the full ccost of the mmeasures inccluded. BC HHydro offers free energy savings kkits for incomme-qualifyingg accounts. Manitoba Hyydro has a PPowerSmartt Water and 
	Energy SSavings proggram that offfers similar mmeasures too customers free of chargge. The concept of an in-hhome audit is likely to increase costss but may allso provide ttechnical asssistance, education, and additional feedbaack about pootential energgy efficiencyy retrofits to existing hommes. Keeping home audit programs coost-effectivee can be difficult, and maany jurisdictiions combine home audit efforts with energy effficiency finaancing. This combinationn is beneficiaal for ensuring that high-impact 

	Potential elements too consider foor programs that align wwith this archetype prograam include: 
	5.3.1.4 Residentiaal Whole-Hoome Archetyype Programm 
	Status oof Ontario Program 
	No approoved programms existed. 
	Evaluation Findingss 
	No progrram evaluatioons were avvailable, sincce only pilot programs arre currently being deliveered. 
	Archetyppe Programm Descriptioon 
	The residdential Whole-Home Arcchetype Proggram focuseed primarily oon contractoor-installed measures that enhannce the buildding enveloppe or shell off residential buildings suuch that weaather conditionns have less influence onn occupantss’ electricity cconsumptionn. The archeetype prograam is a logical complement to the residdential Auditt and Direct Install Archeetype Prograam. 
	The residdential Whole-Home Arcchetype Proggram conceppt is highly aapplicable inn markets whhere HVAC electricity loadd shares aree substantial. Based on pprevious evaaluation findings, the residentiaal whole-homme model haas been sugggested by LLDCs as a pootential avennue to accesss additionaal savings. OOvercoming tthe low electric load shaare for building and enveelope measuures to also offfer measurees that geneerate electriccity savings is a critical pprogram design element for the Wholle-Home Arcche
	The residdential Whole-Home Arcchetype Proggram conceppt is highly aapplicable inn markets whhere HVAC electricity loadd shares aree substantial. Based on pprevious evaaluation findings, the residentiaal whole-homme model haas been sugggested by LLDCs as a pootential avennue to accesss additionaal savings. OOvercoming tthe low electric load shaare for building and enveelope measuures to also offfer measurees that geneerate electriccity savings is a critical pprogram design element for the Wholle-Home Arcche
	small nummber of costt-effective mmeasures thaat address buuilding shell and envelope efficiencyy in the Ontario market. TTable 5-7 suummarizes thhe key elements of the aarchetype prrogram. 

	Table 55-7: Residenntial Whole--Home Archhetype Proggram Summmary 
	Measures included Existing meaasures: New annd revised meaasures: None Bassement wall inssulation 
	

	
	
	
	

	Cenntral AC mainteenance, tune-uup 

	
	
	

	Heaat pump mainteenance, tune-uup 

	
	
	

	Waall insulation 

	
	
	

	Air sealing 


	Best Praactices and Reference Programs 
	PG&E includes Home Improvemment measurees in its porttfolio by offeering $0.15 inn rebates peer square fooot of installeed insulationn. The program advertisees via multipple media annd channels, as well as cooperativelyy with retailers. Program staff track aapplication ddata and leadding indicatoors. Technicaal assistancee is availablee in the form of contractoors or the utility website.. FortisBC also includes home efficieency and sheell measuress, such as innsulation.  
	5.3.1.5 Residentiaal Behavioural Archetype Programm 
	Status oof Ontario Program 
	Some LDDCs have prooposed pilott behaviouraal measures or programss in their CDDM plans for the 2015–2020 CFF. Thee pilots addrress both oppt-in and opt--out approacches. 
	Evaluation Findingss 
	No progrram evaluatioons were avvailable, sincce only pilot programs arre currently being deliveered. 
	Archetyppe Programm Descriptioon 
	The residdential Behaavioural Archhetype Progrram draws oon social norrmative theoory to generaate changes to customerr behaviour tthat lead to energy consservation. Cuustomers arre comparedd to each other with the ggoal of generating a sense of compeetition or awaareness around households that are eeither drivenn to seek addditional enerrgy savings oor reduce their consumpption, in the case where they are on the higher endd of the rangge of househhold energy consumption. The energgy consumpption reports th
	Table 55-8: Residenntial Behavvioural Archhetype Proggram Summmary 
	Measures included Existing meaasures: New annd revised meaasures: 
	All measuress None 
	Best Praactices and Reference Programs 
	Behaviouural programms have noww been impleemented throoughout Nortth America. These programs consistenntly save 1%% to 3% of annnual energyy savings foor single family residentiaal homes. Thhe higher ennd of this rannge is typicaally associateed with high  electricity fuuel shares foor residentiaal HVAC syystems. While program ssavings appeear consisteent and reliabble, the exacct mechanissm by which such programss generate ssavings is noot yet fully unnderstood. 
	A numbeer of utilities offer behavioural prograams and prooducts. Natioonal Grid, Saand Diego GGas & Electric ((SDG&E), annd Americann Electric Poower (AEP) OOhio are somme exampless of utilities wwith behaviouural programms. Best pracctices for thee program include the fundamental nneed for a randomizzed, controlleed trial apprroach to proggram deliverry, educationnal and messsaging mateerials about hoow to save ennergy, and ccross-promooting other uttility programms in behavioural producct messaginng. 
	5.3.1.6 Low Incomme Archetyppe Programs 
	Status oof Ontario Program 
	The Ontaario Home AAssistance Program geneerates savinngs to low income custommers using aa whole-hoome approacch. The proggram consistts of weatheerization meaasures installed by delivery agents. TThe programm makes usee of diagnosttic tools that estimate poost-retrofit saavings on the basis of tthe home’s initial conditiion. The program’s participation is pprimarily commposed of soocial housing ooccupants, aand 40% of program parrticipants inddicate their landlord or bbuilding manager initiated pprogram a
	Evaluation Findingss 
	The evaluation of thee 2014 Home Assistancee program hhighlighted thhe following items to takke into conssideration forr the archetyype programm: 
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	
	
	
	

	TThe 2014 proogram evaluaation indicattes average savings perr home is 766 kWh per yyear 

	
	
	

	Iddentifying eligible custommers is a sennsitive topic 

	
	
	

	WWeatherizatioon measuress accounted for 42% of program savvings, althouugh only 3% of projects included weatherization. 


	Archetyppe Programm Descriptioon 
	The residdential Low IIncome Archhetype Progrram focusess on increasiing access tto energy savings; improving home comforrt; and reduccing health aand safety cooncerns asssociated withh home weeatherizationn, building shhell, or homee system ineefficiencies that may be present in certain geographies, communitiees, or buildinng types. Thee archetype program foccuses on community benefits bby engagingg organizatioons that havee existing relationships wwith low incoome or undersserved commmunities. Taable 5-9 
	Table 55-9: Residenntial Low Inncome Archhetype Proggram Summmary 
	Measures included Existing meaasures: New annd revised meaasures: 
	All measuress None 
	Best Praactices and Reference Programs 
	Based onn best practices and the 2014 evaluation of the Home Assisstance Progrram, potentiaal elementss to considerr for programms that align with this arcchetype proggram includee: 
	
	
	
	

	CConsider addditional avenues for offerring the proggram, such aas other soccial organizattions thhat may havee a large degree of conttact with incoome-qualifyiing househoolds 

	
	
	

	EEngage otherr governmennt agencies tto identify annd market thhe program aas a deliveryy channel and partner 

	
	
	

	UUse communnity events too raise awareeness of thee program annd deliver edducational coomponents oof the prograam 

	
	
	

	CConsider neigghborhood-bbased approoaches that mmay limit oveerhead costss related to diffuse projecct sites; suchh an approacch would commbine well wwith modificaations to thee education commponent thaat may also rreduce costss associatedd with individdual project education 

	
	
	

	CConsider geoographic appproaches for targeting pootential qualifying particiipants. 


	5.3.1.7 Aboriginal Archetype Program 
	Status oof Ontario Program 
	The Aboriginal Conservation Proogram (ACP)) provides coonservation services to First Nations communities to reducce electricityy use. The mmeasures incclude the same set of ennergy conservaation measurres providedd as part of the Home Asssistance proogram, whicch is describbed in the previous section.. The prograam was launcched in 20133. 
	Evaluation Findingss 
	The evaluation of thee 2014 ACP highlights thhe following items to takke into conssideration forr the archetype program: 
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	
	
	
	

	TThe ACP achhieved 3.1 MMWh of savinngs in 2014 

	
	
	

	TThe evaluatioon findings inndicate that the savings per project are slightly hhigher for the AACP than for the Home AAssistance pprogram, at 7770 kWh perr home per yyear on averrage. 

	
	
	

	TThe ACP program participants typicaally receive mmore weatheerization measures, coonsisting of insulation annd draft-prooofing, when compared too the Home Assistance PProgram. 

	
	
	

	TTwenty-threee percent of aall First Natioons communnities have hhad the oppoortunity to participate in the ACP. 

	
	
	

	TThe program is delivered by First Nations Engineeering Servicces, Ltd., annd the evaluaation finding suggeests this singgle-agent delivery strateggy has beenn effective inn Ontario. 


	Archetyppe Programm Descriptioon 
	The Aboriginal Archeetype Prograam addressees energy coonservation in First Natioons communities. Table 55-10 summaarizes the keey elements of the archeetype prograam. 
	TTable 5-10: Aboriginal Archetype Program Summary 
	Target secctor and segmeents Aboriginal coommunity (all building types) 
	General prrogram marketing strategy Not applicablle (communitiees apply and paarticipation is determined by government oor agencies) 
	Customer eexperience Direct install Incentive tyype Sales incentivve (contractor is paid for commpleted projectss) 
	Measures included Existing meaasures: New annd revised meaasures: 
	All measuress None 
	Best Praactices and Reference Programs 
	Based onn best practices and the 2014 evaluation of the ACP, potenttial elementss to consideer for programss that align wwith this archhetype progrram include:: 
	
	
	
	

	TThe existing pprogram freqquently encoountered hommes that weere not readyy for retrofit mmeasures due to structurral deficienciies. Such deeficiencies mmay be overccome by worrking wwith other serrvices and pprograms to eenhance effoorts associaated with pubblic housing suupport. 

	
	
	

	EEvaluation reesults of the existing proggram indicatted that somme lag time iss created byy the project appliccation revieww process. AAn option to cconsider is transitioning the programm to a 


	biannual moddel that woulld allow one project seleection periodd, with a longger immplementatioon and biannnual review//evaluation pperiod. 
	5.3.1.8 Residentiaal New Consstruction Arrchetype Prrogram 
	Status oof Ontario Program 
	The Ontaario Residenntial New Coonstruction pprogram encoourages ressidential hommebuilders too constructt energy efficcient homess. There are three trackss for participaation in the pprogram: 
	The following measuures are incluuded in the pprogram: 
	
	
	
	
	

	PPrescriptive track: 

	
	
	
	

	Gas furnaace with ECMM 

	
	
	

	15 SEER central air cconditioner 

	
	
	

	Electric fuurnace with EECM 

	
	
	

	ENERGYY STAR® lighhting 

	
	
	

	Timers, swwitches, andd motion sennsors 



	
	
	
	

	PPerformance track: 

	
	
	
	

	EnerGuide rating of 883 or better 

	
	
	

	ENERGYY STAR® neww homes. 




	Evaluation Findingss 
	The evaluation of thee 2014 Residdential New Constructioon Program hhighlighted tthe followinggitems to ttake into connsideration ffor the archeetype prograam: 
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	
	
	
	

	TThe residential new consstruction proggram has coompleted 2,6685 projects since 2011,, equating to approximatelyy 48 GWh savings 

	
	
	

	TThe prescripttive track hass achieved tthe most eleectricity savinngs: 63% of the programm tootal 

	
	
	

	PPrescriptive mmeasures include lighting and ECM motors for ggas and elecctric furnace faans; the ECMM measure is no longer a viable meaasure for thee program, aas it has beccome part of baseline building ccodes and sstandards 


	
	
	
	

	TThe majority of program ssavings fromm the prescriiptive track aare generateed by lightingg mmeasures, buut ECM motoors make siggnificant conntributions 

	
	
	

	PProgram partticipants havve indicated that prescripptive incentivves are low and some participants inndicated theey received aadditional inccentives fromm another soource 

	
	
	

	SSome processs evaluationn results indiicated it mayy be worthwhile to consider new coonstruction pprograms that target buyyers, rather than builderrs 

	
	
	

	TThe program depends onn a small nummber of residdential homee builders: 111 builders participated inn the 2011–22012 prograams, with only 8 participaating in 20133; only 3 of the 11 builders from 2011–20012 were still participatinng in 2013. 


	Archetyppe Programm Descriptioon 
	The residdential New Constructionn Archetype Program is similar to “uupstream” coonsumer programss in that it taargets the suupply side of the new connstruction mmarket to incrrease the efficiencyy of offered pproducts. Thhe archetypee program prrovides set iincentives foor common energy efficiency oppportunities, ssuch as lightting, that havve relativelyy standard usse and savinngs values. OOther measuures that mayy be more site-specific ccan be rebatted through a custom, energy mmodelling approach. Finaal
	Table 5-11: Residential New Connstruction AArchetype PProgram Summary 
	Measures included Existing meaasures: New annd revised meaasures: 
	All measuress None 
	Best Praactices and Reference Programs 
	Based onn best practices and the 2014 evaluation of the Residential New Constrruction Program, potential elements too consider foor programs that align wiith this archeetype prograam include: 
	PProgram partticipants indiicate a steepp learning cuurve regardinng program requirements and processees; LDC outrreach, traininng, and engaagement couuld help partticipants. 
	

	5.3.2 CCommerciaal and Induustrial Secttor 
	Table 5-112 summarizzes the C&I program arcchetypes aloong with targget end usess and subsecctors. 
	Taable 5-12: SSummary off Commeriaal and Indusstrial (C&I) PProgram Arrchetypes 
	
	
	
	

	Identifyy operational annd control measures 

	
	
	

	Direct to retrofit prograam 

	
	
	

	Engagee in behaviouraal, strategiic energy manageement 


	
	
	
	

	Develop a web-based, behavioural coomponent to the program thatt increases cusstomer awareness and engageement around eenergy efficienccy. 

	
	
	

	Considerr rebranding the program to sshowcase enhaancements. 

	
	
	

	Make usee of the data coollected by an audit program and develop aa follow-up proccedure that cross-promotes othher commerciaal programs. 

	
	
	

	Considerr third party direect installation,, where “bundleed” audit recommmendations suggest tthe potential foor economies oof scale. 

	
	
	

	Make a sstrong businesss case for long term, strategicc investment inn energy efficiency based onn the site-speciific data collectted during the aaudit. 

	
	
	

	Establishh technical and financial plannning assistancee to integrate eenergy savings potential with capital project planning.. 

	
	
	

	The proggram provides aa platform for LLDCs that wishh to market themmselves to medium and largee customers ass a trusted energy managemeent partner. 

	
	
	

	Commercial and industtrial energy efficciency retrofit pprograms are nnearly universaal among utility-sponsoredd market intervventions. Somee jurisdictions foocus on specific subsectoors or segmentss to offer energgy savings thatt are tailored orr targeted for relevant building or faciility types.  

	
	
	

	Best pracctices indicate the need for coonstant and coonsistent engaggement across multiple pplatforms. In adddition, LDCs mmay want to coonsider how theey can best proovide support wwith in-kind serrvices for traininng, marketing, conference, wweb tools, and partnershhips with other organizations.. 

	
	
	

	The segmmentation strattegy and approoach should be flexible to align with LDC maarket characteristics.  

	
	
	

	Engage ttrade allies in aa manner consistent with residential approaches. 

	
	
	

	Examinee the potential to reward particcipants with noon-rebate incenntives, such as public recognitioon and marketing support.   

	
	
	

	Review the performancce of existing mmeasures and mmeasure the poortfolio relative to cost-effectiveness. 

	
	
	

	Continuee offering variabble speed drivee (VSD) motor control rebatess, but considerr additionaal HVAC periphhery measures,, such as zonee controls that mmay supplemennt the savings ffrom VSD systeems. 

	
	
	

	Target addditional nationnal accounts foor non-lighting HHVAC and plugg load savings.. 


	Small Business  Lighting 
	

	
	
	
	

	Space heeating 

	
	
	

	Space coooling 

	
	
	

	Ventilatioon and circulatioon 

	
	
	

	Domesticc hot water 

	
	
	

	Plug loadd 


	Commerciaal and industrial buusinesses with <50 kWW average annual demmand 
	Commerciaal and industrial buusinesses with <50 kWW average annual demmand 
	Archetype iss direct install approach too implement fasst, cost-effectivve CDM measuures where energgy managemennt is not a major cost 

	
	
	
	

	Most of the small business programs focus on engaging channel aallies to help implement efficiency oppportunities. Uttility engagemeent includes traaining for channnel allies, proomotional mateerials, conferennces, and workkshops. Real-timme data on chaannel ally perfoormance allow utility sponsorss to apply motivvation and enccouragement diirectly to participating channell partners. 

	
	
	

	Considerr the business case for the coontinued shift aaway from CFL  measures towwards LEDs. 

	
	
	

	Add addiitional energy ssavings measuures that can bee installed alonng with lighting.. 

	
	
	

	Offer disccounts on meaasures that are not cost-effecttive when offerred solely as direct install, buut may becomee cost-effectivee with some limmited customer cost sharing. 

	
	
	

	Review pprogram allowaances against pprogram cost-eeffectiveness thhresholds to ennsure alignmennt between savvings and incenntives. 

	
	
	

	A potentiial program straategy may be ddeveloped arouund the viewpooint of design/bbuild firms as cchannel allies ffor LDCs in impplementing thee program. 

	
	
	

	Nearly alll the existing HHigh Performannce New Consttruction program evaluation recommeendations focuss on data manaagement and pprogram processses, such as aa consistennt methodologyy for calculatingg savings across LDCs, reporting additionall details onn engineering ttrack projects, monitoring prooject documentation, and incluuding the assumptions used wwhen calculatinng simulated ennergy savings from proposedd projects. 

	
	
	

	Evaluatee the possibility of increasing pprogram incenttives from the sstandpoint of program cost-effectivenness and net-too-gross implicaations. 


	Similar too the previouus section, wwhich addressses the ressidential archhetype progrrams, the remaindeer of this secction describbes the logic behind the commercial and industrrial program archetypes. For eachh program archetype, the current Onntario prograams that aree similar to thhe archetype program aare describedd. The curreent status annd significantt findings froom the 2014 evaluatioon of the programs are ssummarized.. A descriptioon of the arcchetype proggram is provvided, which exxpresses the pro
	5.3.2.1 C&I Audit aand Energyy Partners AArchetype PProgram 
	Status oof Ontario Program 
	The Ontaario programms relevant too this archettype programm include: 
	
	
	
	

	AAudit Fundingg Initiative. TThe current aaudit fundingg program ooffers a 50% discount forr energy auditss. The resultt of the auditt is a list of reecommendaations for energy efficienncy immprovements. The auditt program inccreases awaareness andd education aaround the saavings oppoortunities avaailable through the commmercial retroofit program. 

	
	
	

	BBuilding Commmissioning Initiative. Thhe Existing BBuilding Commmissioning Program provides fundding for projeects comprissed of commmissioning phhases and thhe installatioon of mmeasures to reduce electtricity consumption assoociated with chilled wateer systems inn exxisting commmercial, instiitutional, andd multi-family residential buildings. 

	
	
	

	PProcess and System Upggrade Initiative (PSUI) – Engineeringg Studies. EEngineering SStudies offerss 100% of thhe study costs (up to $100,000) in inccentive fundiing for coompleting a Preliminary Engineeringg Study (PESS), while a DDetailed Enggineering Stuudy (DDES) for viable energy pprojects is fuunded up to $$50,000. 

	
	
	

	PPSUI – Oppoortunity Acceelerator. The initiative is a free servicce that provides a preliminary analysis and report on thee potential eelectrical efficiency oppoortunities in aa faacility. Thesee opportunitiies may be eeligible for caapital incenttives projectss. 

	
	
	

	PPSUI – Energgy Managerss. This progrram offers fuunding for hiiring the servvices of an energy manaager who serrves either: ((1) an eligible participant with one or more facilitties and is employyed by the eeligible particcipant (embeedded energgy manager)), or (2) multiple inndustrial facilities, when employed by the LDC oor a group off LDCs (rovinng energy mmanager). Ann energy maanager fundeed through thhe PSUI must identify 0..3 MW of potential savings per yeaar. Among these opportuunities, somee proje
	-



	Evaluation Findingss 
	The evaluation of thee 2014 progrrams highllights the folllowing itemss to take intoo considerattion for the arrchetype proogram: 
	8,9

	TThe energy ssavings geneerated by thee commerciaal audit proggram are pooorly understoood. AAudit Fundingg Initiatives aare capturedd in a databaase that onlyy provides a list of comppleted projects, without any information aboout the recommmended measures andd their associated esstimated savvings. 
	

	 Nexant (20015). Evaluation of 2014 Businesss Incentive Proggrams. 
	 Nexant (20015). Evaluation of 2014 Businesss Incentive Proggrams. 
	8
	information-hub/evaluation-mmeasurement-verification/reports. 
	http://wwww.powerauthorityy.on.ca/opa-consservation/conservvation
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	 Econoler aand Cadmus (2015). 2014 Evaluaation of Industrial Energy Efficienncy Programs. 
	 Econoler aand Cadmus (2015). 2014 Evaluaation of Industrial Energy Efficienncy Programs. 
	9
	htttp://www.poweraauthority.on.ca/opaconservationn/conservation-innformation-hub/eevaluation-measuurement-verificattion/reports. 
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	Archetyype Programm Descriptioon The commercial Auddit Funding aand Energy PPartners Arcchetype Proggram presennts an opportunnity to provide technical aassistance that enables deeper eneergy savings in medium tto large bussinesses. In addition, thee archetype program can also be ussed to collecct baseline data for a heteerogeneous group of business that mmay not be ootherwise eaasily classifieed or segmented. In other words, faciliities requestting the audiit are expectted to be moore specializzed in their
	Table 5-113 summarizzes the key elements of the archetype program.. 
	Table 5-13: Commmercial Audit and Ennergy Partneers Archetyype Programm Summaryy 
	Measures included Existing meaasures: 
	All measuress are included aas potential opportunities in thee audit; the building commissioninng initiative focuses on chhilled water systems 
	New annd revised meaasures: 
	Expand the building coommissioning initiativee to include all building systemms 
	Best Praactices and Reference Programs 
	Based onn the evaluaation of the eexisting programs and thhe research oof best practtices, potenttial enhancements recommmended too be includedd in programms based in tthe archetyppe program include: 
	cuustomers ass a trusted energy management parttner. 
	Examples of similar pprograms in North Amerrica include: 
	
	
	
	

	BBC Hydro offeers customeer site investtigation, audits, and end use assesssment througgh its EEnergy Studiees and Audits Program. 

	
	
	

	FortisBC has a similar Cuustom Businness Efficiency program that offers nno-cost wwalkthroughss, as well as energy moddelling studiees. FortisBCC also offers the Partnerss in EEfficiency Proogram to enggage custommers with onngoing technnical supportt and energyy effficiency planning. 

	
	
	

	SSimilar modeels have alsoo successfullly achieved eenergy savinngs by helping customers inntegrate eneergy efficienccy with existiing capital immprovementt plans (e.g. National Grid EEnergy Initiattive). 


	5.3.2.2 C&I Retrofit Archetype Program 
	Status oof Ontario Program 
	The curreent Commerrcial Retrofit Initiative proovides particcipants with incentives too upgrade facilities and measurres to reducee electricity cconsumptionn. The progrram has threee tracks: prescriptive, custom,, and engineeered. The pprescriptive pprogram offeers deemed energy savinngs values annd set rebatees, each bassed on the nnumber of eqquipment unnits installed per facility. The engineerred track connsists of pre--qualified effficiency meaasures, but aapplicants haave the 
	The curreent Commerrcial Retrofit Initiative proovides particcipants with incentives too upgrade facilities and measurres to reducee electricity cconsumptionn. The progrram has threee tracks: prescriptive, custom,, and engineeered. The pprescriptive pprogram offeers deemed energy savinngs values annd set rebatees, each bassed on the nnumber of eqquipment unnits installed per facility. The engineerred track connsists of pre--qualified effficiency meaasures, but aapplicants haave the 
	opportunnity to adjust estimated ssavings on thhe basis of their facility’ss characterisstics. The cuustom track adddresses eligible measurees that are nnot included in the presccriptive and eengineered ttrack. 

	Almost all commerciaal and indusstrial end usees are includded in the prrescriptive and engineerred tracks, and the custoom track alloows for energgy efficiencyy savings and measure iinstallations that are not ccaptured by eeither of the other availaable tracks. TThis means that all end uses are addresseed by the thrree tracks. 
	Evaluation Findingss 
	The evaluation of thee 2014 Retroofit program highlighted the followingg items to take into consideraation for the archetype pprogram: 
	10

	The sharre of programm savings acchieved by the engineerred track hass grown sincce 2011. Thee amount oof custom noon-lighting saavings has aalso grown oover time sinnce 2011. 
	Archetyppe Programm Descriptioon 
	The commercial Retrrofit Archetyype Program offers incenntives to bussinesses for installing ennergy efficiencyy equipmentt. As energy costs are noot a major coost center foor the majoriity of small too medium sized busineess, it is recoommended tthat energy efficiency prrogram managers leveraage data-drivven approachhes to solicitt participantss that are moost likely to benefit fromm energy efficiencyy retrofits. Inn combination with strongg trade ally ppartnershipss that paralleel those in thhe residentia
	Table 5-114 summarizzes the key elements of the archetype program.. 
	 Nexant (22015). Evaluationn of 2014 Busineess Incentive Proograms. 
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	conservationn/conservation-innformation-hub/eevaluation-measuurement-verificattion/reports. 
	http://wwww.powerauthoritty.on.ca/opa
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	Tablee 5-14: Commercial Rettrofit Archeetype Prograam Summaary 
	Measures included Existing meaasures: 
	All commercially feasible measures aree included 
	New annd revised meaasures: 
	Place a larger focus on measures annd end uses thaat had low uptaake, but are costeffectivee 
	-

	Best Praactices and Reference Programs 
	Commercial and induustrial energgy efficiency retrofit proggrams are neearly universsal among uttilitysponsoreed market interventions. Some jurisddictions focuus on specific subsectorss or segmennts to offer eneergy savings that are tailored or targeeted for releevant buildingg or facility ttypes. For example, MASS Savve has a Susstainable Offfice Design pprogram thaat offers highh performancce lighting ssolutions or ccustom lightiing systems. PG&E alsoo organizes tthe prescriptive programm measures accordi
	-

	NYSERDDA offers a pprescriptive aand custom (performancce-based) paathway for ccommercial retrofits. NYSERDA aalso offers thhe FlexTechh program, wwhich engages retired peeople or volunteers to providee technical aassistance wwith energy eefficiency prooject design.. Likewise, NYSERDDA operates an HVAC BBusiness Parrtners prograam to engagge HVAC chaannel allies in commerccial energy eefficiency. Thhis program offers traininng and incenntives for thee purchase oof diagnostic equipmennt that can bee used dur
	Best pracctices indicaate the need for constantt and consisstent engageement acrosss multiple platformss. In additionn, LDCs mayy want to connsider how it can best pprovide support with in-kind services for training, marketing, cconference, web-tools, aand partnersships with otther organizations. PG&EE and other CCalifornia programs are examples oof situations in which theese strategies are being used, and NNational Gridd maintains ssimilar degreees of ongoing engagemment in Massaachusetts. 
	Best pracctices and potential enhancements tto include inn programs that align witth the archettype program,, include: 
	
	
	
	

	DDetermine thee role of cusstomer segmmentation analysis in targgeting facilities that mayy benefit from tthe program. 

	
	
	
	

	SSegmentationn strategy annd approachh should be fflexible to align with LDCC market characteristiccs. In some ccases, segmmentation maay be valuabble for identiffying 

	homogenous commercial and industrrial segmentts, whereas geographic segmentatioon mmay be most valued for iddentifying grroups of buillding and faccility types likely to havee unitary or roooftop AC equuipment, for example. 

	
	
	

	EEngage tradee allies in a mmanner conssistent with rresidential aapproaches. 

	
	
	

	EExamine the potential to reward partiicipants withh non-rebatee incentives, such as pubblic reecognition and marketingg support. 

	
	
	

	RReview the performance of existing mmeasures annd the meassure portfolioo relative to ccostefffectivenesss. For exampple, avoid foccusing administrative ressources on low performing prescriptive mmeasures, orr ensure admministrative ccosts are coommensuratee with relativve mmeasure perfformance. Based on the review outccome, it mayy also be benneficial to innclude a focuus on plug looad and refrigeration savvings, to addd quick-servvice restauraant equipment, and to markeet opportunitiies for savings to na
	-


	
	
	

	CContinue offeering VSD mmotor control rebates, butt consider addditional HVVAC periphery mmeasures, suuch as zone controls thaat may supplement the ssavings from VSD systemms. 

	
	
	

	TTarget additioonal national accounts foor non-lightinng HVAC annd plug load savings. 


	5.3.2.3 C&I Small Business AArchetype PProgram 
	Status oof Ontario Program 
	Ontario ccurrently offeers a SBL prrogram. Thee program hiistorically focused on thee compact fluoresceent light bulbb (CFL) lightiing measuree, but has noow shifted too a light-emittting diode (LLED) focus, annd mainly adddresses thee interior lighting end usee. 
	Evaluation Findingss 
	The evaluation of thee 2014 SBL program higghlighted thee followingitems to takke into consideraation for the archetype pprogram: 
	11 

	
	
	
	

	Inncreased shaare of particcipants from small, rural communitiess 

	
	
	

	Inncreased shaare of LED mmeasures ammong particiipants 

	
	
	

	68% percent increase in lifetime savings due to sshift from awway from CFFL to LED 

	
	
	

	2014 energy savings excceeded all prrevious yearrs. 


	This proggram has beeen successfful by applying a direct install approaach for basic
	c lighting upgradess (CFLs and other cost-eeffective measures suchh as T8 lighting or ballassts). The introduction of LED mmeasures vaastly increassed the savinngs in 2014 and developped new opportunnities for a prrogram that is perceivedd by IESO staakeholders aas having reeached markket saturation. The shift to LED meaasures repressents a neww opportunityy for the proggram to gainn additionaal savings. TThis opportunnity may be mitigated byy the additionnal cost of LLED measurees relative too CFLs, which 
	 Nexant (22015). Evaluationn of 2014 Busineess Incentive Proograms. 
	11
	conservationn/conservation-innformation-hub/eevaluation-measuurement-verificattion/reports. 
	http://wwww.powerauthoritty.on.ca/opa
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	Archetyppe Programm Descriptioon 
	The Smaall Business Archetype pprogram focuuses on instaalling highly cost-effectivve measuress while minnimizing cusstomers’ partticipation burden with a ddirect installl approach. BBusinesses in this sectoor are not often able to rredirect resoources from ccritical businness operatioons to exammine energy efficiency oppportunities. TThe programm offers direcct contractorr installation of energy efficiencyy measures. Some meassures are freee of chargee, but busineesses also have the option to elect addditi
	Table 5-115 summarizzes the key elements of the archetype program.. 
	Table 5-155: Commerccial Small BBusiness Arrchetype Prrogram Summmary 
	Measures included Existing meaasures: 
	CFLs and LEEDs 
	New annd revised meaasures: 
	
	
	
	

	Fauucet aerators 

	
	
	

	Smmart strips, plugg load controllers, andd occupancy seensors 

	
	
	

	LEDDs 

	
	
	

	Lighting controls 

	
	
	

	Waater heater pipee wrap 

	
	
	

	Waater heater blannket 

	
	
	
	

	Rebbates for otherr measures that take advvantage of rapid install while peoople are onsite: 

	
	
	
	

	Smart thermoostats 

	
	
	

	Ecobees or oother smart controllers foor items such ass room ACs annd dehumidifierrs 




	Best Praactices and Reference Programs 
	Most of the small bussiness progrrams focus oon engagingg channel allies to help immplement efficiencyy opportunities. Utility enngagement includes training for channel allies, ppromotional materialss, conferencees, and workkshops. Reaal-time data on channel ally performance allowss utility spoonsors to appply motivatioon and encoouragement directly to paarticipating cchannel partners.. Likewise, reecognition foor leadershipp and outstaanding performance can also benefitt the program and channeel allies. Mo
	Based onn best practices and the 2014 evaluation of the Ontario SBLL program, ppotential enhancements to incclude in proggrams aligneed with the aarchetype proogram, incluude: 
	innstall, but maay become ccost-effectivee with somee limited custtomer cost ssharing. 
	5.3.2.4 C&I New CConstructionn Archetypee Program 
	Status oof Ontario Program 
	The Highh Performancce New Connstruction proogram (HPNNC) has been offered in Ontario sincce 2011. Likke the retrofit initiative, thhe HPNC haas three traccks: prescripptive, engineeered, and custom. HPNC encourages efficient construcction for neww buildings aand addressses mainly thhe building eenvelope ennd uses. Partticipants aree facility mannagers or owwners. 
	Evaluation Findingss 
	The evaluation of thee 2014 HPNC program hhighlighted the followingg items to taake into consideraation for the archetype pprogram: 
	12

	
	
	
	

	TThrough 20144, 489 buildiings have beeen produceed in conjuncction with thee program 

	
	
	

	TThe total savings achieveed during this period aree approximattely 85 GWhh 

	
	
	

	TThe custom track is geneerating the highest annuaal savings oon average 

	
	
	

	TTop measurees from the pprescriptive ttrack are lighhting; high-vvolume, low-speed (HVLLS) faans; and ENERGY STARR® appliancces 

	
	
	

	TThe engineerred track bennefits most ffrom the insttallation of ligghting meassures and unnitary air conditioninng systems. 


	Archetyype Programm Descriptioon The commercial Neww Constructioon Archetype Program sseeks to influuence the deesign and constructtion phase oof the commeercial real esstate markett. To influence the desiggn of a buildiing, it is importaant to approoach new connstruction prrojects at thee correct phaase. Typicallly, owners mmay not learn of the progrram during tthe initial connsultation annd design phhase unless their techniccal consultannts for desiggn introduce them to the program. OOne approachh is to v
	 Frontier AAssociates (20155). Final Evaluatioon Report: High Performance Neew Construction and Residential New Constructioon Initiatives. verification/rreports. 
	12
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	Table 5-16:: Commerciial New Connstruction AArchetype PProgram Suummary 
	Measures included Existing meaasures: New annd revised meaasures: 
	Building enveelope None 
	Best Praactices and Reference Programs 
	Commercial new connstruction prrograms ofteen focus on mmulti-family residential cconstruction projects. Examples oof programs in similar jurrisdictions innclude: 
	Based onn best practices and the 2014 evaluation of the Ontario HPNNC programm, the followinng are potenntial enhancements to consider for pprograms thaat align with the archetyype program: 
	
	
	
	

	TThe current HHPNC prograam design, wwhich allowss variances iin design ass long as thee reesulting channges to perfoormance do not exceed 30%, is likeely necessarry for a progrram thhat approvess building deesigns (construction design variancees often occuur). It is reecommendeed to review tthis allowance against pprogram cost-effectiveneess thresholdds to ensure alignmment betweeen savings and incentivees. 

	
	
	

	CCurrent particcipants are mmainly building owners oor managerss, but this maay not be thee mmost efficientt approach too HPNC parrticipation. AAn alternativee program sttrategy may be developed around the vieewpoint of deesign-and-build firms ass channel allies for LDCss in immplementingg the programm. For exammple, sales inncentives coould be offereed to designnand-build firmms for educating clients aabout energyy efficiency benefits andd acquiring approval for hhigher efficieency buildingg designs. 
	-



	5.3.2.5 Street Lighhting 
	Status oof Ontario Program 
	Street ligghting is currrently includeed as a meaasure in the ccommercial Retrofit proggram. 
	Evaluation Findingss 
	Street ligghting projeccts have not been singledd out in proggram evaluaations of the commercial Retrofit pprogram. 
	Archetyppe Programm Descriptioon 
	For the ppurpose of mmodelling thee achievable potential, sttreet lightingg was defineed as a subsector since it iss a unique end use in terms of energgy use meteering and repporting, as wwell as ownership and operration. This aarchetype prrogram focusses on invesstigating andd identifying street lightinng retrofit oppportunities and educating municipaalities about potential beenefits from sstreet lighting retrofits. Street lightinng infrastruccture may bee improved bby new contrrol and lighting technoloogy
	Table 5-117 summarizzes the key elements of the archetype program.. 
	Tabble 5-17: Sttreet Lightinng Archetyppe Programm Summary 
	Measures included Existing meaasures: New annd revised meaasures: 
	Street lightingg None 
	Best Praactices and Reference Programs 
	Street ligghting projeccts are a relaatively new trrend in municipal and coommercial reetrofits, largeely due to the maturationn of LED tecchnology andd smart grid technology.. Additional ddata on instantanneous street light demannd can be coombined withh new controol and lamp technology tto implement smart lighhting systems for public ssafety and aaesthetics. EExample projjects includee networkeed street lighhting projectss by Florida Power & Ligght, Baltimorre Gas & Eleectric, ComEEd, and Pepcco that were
	Street ligghting projeccts are a relaatively new trrend in municipal and coommercial reetrofits, largeely due to the maturationn of LED tecchnology andd smart grid technology.. Additional ddata on instantanneous street light demannd can be coombined withh new controol and lamp technology tto implement smart lighhting systems for public ssafety and aaesthetics. EExample projjects includee networkeed street lighhting projectss by Florida Power & Ligght, Baltimorre Gas & Eleectric, ComEEd, and Pepcco that were
	Partnership has publlished white papers that explore thee potential foor street lightting savings opportunnities.  

	Potential enhancemeents to consider for proggrams that align with thiss archetype program incclude: 
	6 LLDC PProfilees 
	One of thhe main objeectives of thee achievablee potential sttudy was to develop the potential froom the bottoom-up for eacch LDC. To estimate thee savings pootential for each LDC, it was necesssary to develoop each LDCC’s unique prrofile. Each profile defined the LDC’’s customer segmentatioon and its energy use byy sector andd subsector. When comppared to a toop-down appproach, the bottom-uup analysis ccaptured market differences betweenn LDCs, andd provided aan energy efficiencyy potential thhat was a moo
	6.1 MMethodoology 
	The apprroach to devveloping the 75 LDC profiles includeed the followiing subtaskss: 
	
	
	
	

	SSegment LDCC customerss by sector, bby subsector, by accesss to natural ggas, by climaate reegion, and bby end use. 

	
	
	

	AAdjust and caalibrate LDCC profiles to cchanges in ssales and cuustomer forecasts. 


	6.1.1 SSegment LDDC Custommers by Seector and bby Subsecttor 
	The first step in deveeloping a botttom-up LDCC profile wass to determinne energy shhare distribuutions for the reesidential, coommercial/innstitutional, aand industriaal sectors annd then segmment each seector by subseector (i.e. building type). The sectorss and subsecctors are summmarized inn Table 6-1. The definitionn of each subbsector is prrovided in Apppendix A: SSubsector Definitions. 
	To develop the sectoor and subseector energyy load profilees for each LLDC, both prrimary and secondary data weree used. Of thhe 75 LDCs, 32 LDCs (aaccounting foor 82% of the base yearr electricityy load) submmitted primarry data to infform the 20114 energy coonsumption profiles by rate class; 200 LDCs submmitted segmeentation dataa by NAICS code. The ssecondary daata sources used in ddeveloping thhe LCD proffiles are summmarized in TTable 6-2. 
	LDC PROFILES 
	Table 6-1: Secctors and SSubsectors 
	Single family Row house Multi-unit reesidential 
	building (MURB) low rise 
	Multi-unit reesidential building (MURB) high risee Other residential 
	Large office Small officce Non-food retail Food retaail Restaurannt Lodging Hospitals Nursing hhomes Schools Universitiees Warehousses (wholesalee) Data centters TCU  Other commmercial buildings 
	Large office Small officce Non-food retail Food retaail Restaurannt Lodging Hospitals Nursing hhomes Schools Universitiees Warehousses (wholesalee) Data centters TCU  Other commmercial buildings 
	Primary metals Paper manufaacturing  Auto-parts maanufacturing Chemical mannufacturing Plastic and rubbber manufactuuring Food and beveerage manufaccturing Fabricated meetals Non-metallic mminerals Wood productts manufacturinng Petroleum refineries  Electronics maanufacturing Mining Agriculture Miscellaneouss industrial 

	LDC PROFILES 
	Table 6-22: Secondarry Data Souurces Used in Developing LDC Proofiles 
	Nexant anaalysis Used to deriive average annnual energy Not applicaable consumptionn by industrial ssubsector by facility size 
	NRCan 2009 Commerciaal Building SCIEU Dattabase 
	NRCan 2009 Commerciaal Building SCIEU Dattabase 
	Used to estaablish commerccial subsector EUIs for office, school, university, warehouse, nursing home,, lodging, food retail, and non-food retail ssubsectors 
	/ statistics/neeud/dpa/menuss/scieu/2009/taables.c fm 
	http://oee.nnrcan.gc.ca/corrporate


	2003 Uniteed States EIA Commerciaal Buildings Energy Consumption Survey (CBBECS) 
	ANSI/ASHRAE/IESNA Standard 990.1-2007 
	Used ASHRRAE Appendix BB – Building Not applicaable Envelope Cllimate Criteria to identify international climate zoness and establishh mapping of LDCs to climatte zones; Tables B-2 aand B-3 
	LDC PROFILES 
	The following steps wwere used too develop LDDC profile seegmentationn by sector aand subsectoor: 
	
	
	
	

	DDevelop LDCC bottom-up kWh estimate using seccondary sources, which are summarrized inn Table 6-2. The bottom--up methodoology is summmarized in TTable 6-3. 

	
	
	

	CCompare the bottom-up ccalculated energy use data with dataa provided bby the LDC (wwhen applicaable) to derivve a final LDDC energy looad distributiion by sectoor and subseector. 

	
	
	

	SSum up LDC totals to derrive provincial calculatedd total. 

	
	
	

	DDetermine eaach LDC’s 20014 annual eenergy use ffor residential and non-rresidential seectors from reported datta in the 20114 OEB Yearbook. 

	
	
	
	

	CCompare bottom-up calculated LDC totals and caalculated proovincial totaal with 2014 OOEB YYearbook repported data. Review the calculated rresults againnst OEB-repoorted data too iddentify significant differences. Significant differennce was deffined as: 

	
	
	
	

	Bottomm-up LDC caalculated tottal was not wwithin ± 20%% of the OEBB Yearbook reportted total for tthe LDC 

	
	
	

	Provinncial calculated total wass not within ± 5% of OEB Yearbook  reported tottal. 



	
	
	

	CCalibrate the LDC bottomm-up calculatted profile too the top-linee reported 20014 OEB YYearbook eneergy sales. TThis was acccomplished by applying the LDC energy load distribution (inn percentage terms) by sector and ssubsector too top-line repported 2014 OEB YYearbook eneergy sales. TThis meant tthat the totall energy usee per residenntial and nonnreesidential seectors by LDC was equal to the 20144 OEB Yearbook data, wwhile the eneergy use profile byy subsector wwas based oon the LDC ddata and suppplement
	-


	
	
	

	RReview the draft profiles with each LDDC to obtainn additional iinput and daata. During thhe reeview processs, 45 LDCss participatedd in meetinggs or confereence calls annd 64 LDCs provided feeddback, whichh included coomments or revised dataa. 

	
	
	

	AAdjust the LDDC profiles wwith revised LLDC data whhen applicabble. 
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	Table 6-3: Bottom-uup Methodoology to Deffine Subsecctor Energyy Use 
	kWh per prremise Energy usee intensity (annnual kWh consumptioon/premise) byy subsector, climmate zone, and electricc heating saturration 
	Number of premises per subsector 
	Total kWh per subsector 
	Non-resideential MURB 
	LDC total kkWh per subsector 
	Percent proofile per  LDC 
	Square fooot per subsectoor 
	Total kWh per subsector 
	Non-resideential MURB 
	Number of residential preemises by subssector 
	Within each subsector, mmultiply energy use intensity by numberr of premises too derive total ellectricity consumptioon within each subsector 
	Identify thee share of multii-unit residentiaal building (MURB) load that is part of the non-residential rate class; subttract and move associated loaad to commerciaal load profile 
	Sum total eelectricity consumption by subbsector to derive total residential eleectricity consummption bottom-up estimatee by LDC 
	-

	Sum total eelectricity consumption by subbsector and calculate ppercentage conntributed by eacch subsector too derive perccentage profile 
	kWh per sqquare foot Establish eenergy use inteensity (annual kkWh/square foot) by subsectors by climate zone 
	 Determine the total amouunt of floor spacce area (square foootage) within each of the subssectors 
	Within each subsector, mmultiply energy use intensity by total ammount of floor sppace area to deerive total electricity cconsumption wwithin each subssector 
	Add in shaare of MURB load that is within the commerciaal sector 
	20014 MPAC Database  
	

	NRCan 2011 RResidential Buildding SCEU Databasee 
	

	
	
	
	

	20014 OEB Yearbook 

	
	
	

	Hemson Data NRCan 2009 
	


	
	
	

	CCommercial Building SCIEU Database 

	
	
	

	20014 Dun & Bradstreet Database 


	20003 CBECS Database 
	

	20014 MPAC Database 
	

	
	
	
	

	RRECS Data 

	
	
	

	20014 OEB Repoorting 

	
	
	

	NIBS 
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	kWh per puublic sector 
	LDC Total kWh per subsector 
	Percent proofile per LDC 
	kWh per prremise Establish eenergy use inteensity (annual kkWh consumptioon / premise) bby facility size ((small / medium / laarge) by subseector 
	Number of premises per subsector 
	Total kWh per subsector 
	LDC total kkWh per subsector 
	Percent proofile per  LDC 
	Percent proofile per  LDC 
	For commeercial subsectoors which are ppredominantly public-secttor facilities, ideentify total elecctricity consumptioon in kilowatt-hhours (kWh) repported from facilities in Public Sector database by LDC 

	After addinng in share of MMURB load andd public sector facilities in commercial seector, sum totaal electricity consumptioon by subsectoor to derive totaal commercial electricity cconsumption boottom-up estimmate by LDC 
	Sum total eelectricity consumption by subbsector and calculate ppercentage conntributed by eacch subsector too derive perccentage profile 
	Determine the number off premises by ssubsector and size (usingg number of emmployees as a pproxy for size) 
	Within each subsector, mmultiply energy use intensity for each faacility size by nuumber of premises within thatt facility sizee bin to derive ttotal energy coonsumption within eachh subsector 
	Sum total eenergy consummption by subseector to derive total industtrial energy connsumption by LLDC. 
	Sum total eelectricity consumption by subbsector and calculate ppercentage conntributed by eacch subsector, to derive percentage proffile. 
	
	
	
	

	Public Sector Database 

	
	
	

	20014 Dun & Bradstreet Data 

	
	
	

	Primary data froom LDDCs 


	The deveelopment of the energy uuse profile foor the resideential and coommercial seectors using the bottom-uup approach relied on ennergy intensiity and premmise counts. Due to the ssignificant variation in energy usse in industrrial facilities, an approacch was used that took into consideraation the size oof the facilitiees and the aassociated eenergy use. TThe following steps outline the apprroach that was used to devvelop the botttom-up estimmate of elecctricity use foor the industtrial sector. 
	Step 1: DDefine Enerrgy Use by SSize 
	Small, medium, and large facilitiees were defined for threee types of energy intenssive industriaal subsectoors: 
	
	
	
	

	AA: Low energgy intensity ssubsectors 

	
	
	

	BB: Medium ennergy intenssity subsectoors 

	
	
	

	CC: High energgy intensity ssubsectors 
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	The facility sizes werre defined byy the annual MWh per faacility, whichh was basedd on the averrage annual hours of operration and avverage MW demand, ass summarizeed in Table 66-4. 
	Table 6-4:: Industrial Energy Usee per Facilitty Size 
	Annual MWWh per 81 2,1660 12,096 101 3,150 21,0000 192 3,840 255,200 Facility 
	Step 2: CClassify Subsectors byy Energy Inttensity 
	Each of tthe subsectoors was classified accordding to one oof three typees of energyy intensity, ass summarized in Tablee 6-5. 
	Tablee 6-5: Industtrial Subsecctor Energyy Intensity CClassificatioon 
	The definnition of facillity sizes andd the classification of thee industrial ssubsectors bby energy intensity were based on an analyysis of data provided by LDCs and aassessmentss of Ontario’’s industrial sector, commpleted in prrevious studies. 
	Step 3: DDetermine NNumber of FFacilities byy Size 
	To determmine the nummber of smaall, medium, and large faacilities in eaach subsectoor, data fromm Dunn andd Bradstreett were used.. This data pprovided faciility sizes byy number of eemployees aand 
	LDC PROFILES 
	square feeet. The defiinition in Tabble 6-6 was used to define small, meedium, and large facilitiees based onn the numbeer of employeees. 
	Tabble 6-6: Induustrial Facility Size by NNumber of Employeess 
	The dataa was screenned to ensurre that the size of the faccilities in termms of squaree feet was reasonabble in terms of the numbber of employyees. 
	Step 4: DDetermine AAnnual Elecctricity Use by Subsecttor per LDCC Region 
	To derivee the estimated annual eelectricity usse by subsecctor, the apppropriate annnual electricity use (i.e. small, mediuum, or large defined by eenergy intennsity) was mmultiplied by tthe number of facilities per subsectoor by size. FFor example, for the fabrricated metaal subsector in an LDC region, thhe total annuual electricityy use was thhe sum-prodduct of the annnual electriicity use for low energy inntensity, smaall, medium, and large faacilities, andd the number of small, mmedium, and large facil
	6.1.2 SSegment LDDC Custommers by Acccess to Naatural Gass 
	As part oof the LDC looad profile development, the availabbility of naturral gas to ressidential customers in each off the 75 LDCC service territories was researched. This was immportant because the customeers with access to natural gas tendeed to have gas-fueled sppace heatingg and water heating equipmment, which significantlyy reduced theeir electricityy load when compared wwith customers who usedd electrically--fueled spacce heating eqquipment. DData from thee MPAC databasee identified thhe counts off sp
	(i.e. the ppercentage oof homes thaat used elecctrically fueleed equipmennt to heat theeir homes). TThe LDCs weere grouped into three caategories to identify their service terrritories as eeither having low, moderatee, or high saaturations of electric space heat (seee table beloww). These caategories weere used to aadjust the researched avverage houssehold spacee heating eleectric energyy consumptioon within eaach subsectoor up or dowwn. That is, LLDCs with higgh electric hheat saturatioon had their space h
	6.1.3 SSegment LDDC Custommers by Climate Region 
	The LDCC profiles were further seegmented byy mapping thhe LDCs to aa climate reggion. This enabled the identificaation of variaances in measure savinggs due to weeather impaccts, thereby allowing a more accuurate estimaation of the sspecific savinngs opportunnity for eachh LDC. The climate reegions weree based on Innternational Climate Zonnes from ASSHRAE Standard 90.1-2007. Ontario includes Climmate Zones 5, 6 and 7, aas illustratedd in Figure 6-1. Since Hyydro One 
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	customers are locateed across thee province, aa weighted aaverage appproach was aapplied in the developmment of Hydrro One’s seggmentation aand load proofiles. 
	Figgure 6-1: Ontario Climate Zones 
	6.1.4 SSegment LDDC Custommers by Ennd Use 
	End use profiles werre developedd for each seector and Taable 6-7 provvides a summmary of the end uses for the residential, commercial, and inddustrial sectoors. End usee profiles fromm the IESO’’s End Use Forecaster (EUF) modeel were usedd to develop the end usee profiles forr this study. 
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	TTable 6-7: EEnd Uses peer Sector 
	6.1.5 AAdjust LDCC Profiles too Changess in Sales aand Customer Foreccasts 
	Nexant cconsulted witth IESO andd its stakeholders to understand howw projected ccustomer composittion was incoorporated into each LDCC’s energy foorecast. LDCC load forecaasts were adjusted to capture aannual changes in total ccustomers aand customeer mix that wwere expecteed to occur between 2015 and 2020. TThe load foreecasts weree informed byy: 
	
	
	
	

	LDC load foreecast data, including thee impact of ssignificant loaad loss due to the closuure of cuustomer facilities since 22014. 

	
	
	

	IEESO Gross LLoad Forecaast. 


	Figure 6--2 shows a ssimplified exxample of hoow the baseliine load foreecast was esstablished foor each LDCC. 
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	Figuure 6-2: Simmplified Illusstration of BBaseline Load Forecasst Developmment by LDCC 
	The following steps wwere followeed to developp the baselinne forecast: 
	
	
	
	

	DDisaggregatee base year lload by secttor and subssector: This sstep is described in Secction 3.1. 

	
	
	

	DDisaggregatee base year lload by end use: This sstep is descrribed in Secttion 3.4.  

	
	
	

	AApply IESO’ss gross refereence forecast: Nexant aapplied IESOO’s sector and subsectoor drivers, includding sector eenergy saless growth ratees, to develoop a gross reeference foorecast (2015 to 2035) cconsistent wiith the IESOO EUF model’s gross refeerence foreccast. TThe IESO grooss referencce case foreccast includedd considerattion of naturral conservattion, wwhich was thee improvemeent of energgy efficiency that would ooccur in the absence of energy efficieency programms. 

	
	
	

	AApply base yeear load proofiles to LDC base year ttop line grosss sales: Nexxant applied each LDC’s bbase year loaad profile (energy sales distribution percentagess by sector, by suubsector, annd by end usse) to the topp-line energyy sales for thhe base yeaar (2014). 

	
	
	

	SSubtract codees and standdards and peersisting savvings from gross forecasst: Nexant wworked with IESO’s staff to obtain thee respectivee energy savvings throughh the long teerm sttudy horizonn anticipated by end use due to the aadoption of mmore stringeent building coodes (e.g. HHVAC and ligghting) and tthe adoptionn of more efficient produc s


	ct standards 
	(ee.g. appliancces). Data prrovided by IEESO summaarized the peersistent savvings by 
	mmeasure fromm 2015, and Nexant allocated the apppropriate peersistent savvings by LDCC, by 
	seector, and by end use and subtracteed the savinggs from the gross refereence forecasst. 
	TThese codes and standards, and perrsistent savinngs were suubtracted from the top-linne 
	gross referennce forecast to establish the baselinee forecast. 
	AAdjust end usse and subsector load shares by yeaar (as approopriate): To aaccount for changes to thhe end use aand customeer subsector mix over timme, compound annual growth rates (CAGR) for end use eneergy intensitty estimates from the EUUF referencee foorecast weree reviewed aand applied tto the base yyear IESO zzone load proofiles so that changes in thhe end use sshares of eneergy load ovver time could be capturred. Additionnally, 
	
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	changes in thhe total annuual customerrs by IESO zzone were reesearched frrom IESO’s gross load forecast and from office and retail spaace forecastss so that adjjustments too the cuustomer mixx (sales distrributions by ssector by suubsector) oveer time couldd be accounnted foor by IESO zzone. 
	By propeerly accounting for thesee factors, thee short term potential stuudy estimateed the electriicity use from 2015 to 20220, in the abbsence of thee impact fromm CDM proggrams and frrom the persistennce of savinggs from proggrams deliveered prior to 2015; standdards and coodes; and othher conservaation programms. 
	6.2 LLDC Proffiles andd Sector End Usee Profiless 
	Each LDC’s energy uuse profile wwas providedd to the resppective LDC. Due to the commercial sensitivity of LDC information, onnly aggregatted provinciaal data is proovided in thiss report. An example of an LDC pprofile is provided in Figure 6-3, while an exampple end use profile is proovide in Table 6-8. The deffinitions of thhe subsectors are providded in Appenndix A: Subssector Definitionns. 
	The LDCC profiles were used to ddevelop the bbaseline andd reference fforecast for tthe potential analysis, which is disscussed in SSection 7. 
	A ntial Study: Short 69
	Achievable Poten TTerm Analysis 
	A ntial Study: Short 70
	Achievable Poten TTerm Analysis 
	A ntial Study: Short 71
	Achievable Poten TTerm Analysis 
	7 BBase YYear EEnerggy Usee and Referrence CCase FForeccast 
	The prevvious sectionn described tthe process used to devvelop the 20114 base yeaar energy usee and 20155–2020 enerrgy use loadd forecasts foor each LDCC. The individdual LDC ennergy use, foor the base yeaar and load fforecast, wass aggregated to derive tthe provinciaal energy 2014 base yeaar use and 2015–2020 reference caase forecastt. The resultss are presennted and discussed in thhis section. 
	The basee year electrricity use andd reference case forecasst provide thhe referencee point to determine the potenttial savings. The estimatted technicaal, economic, and achievvable potential scenarioss, and the coomparison wwith the basee year and reeference casse, are discuussed in thee subsequeent sectionss (Section 8 tto Section 11). 
	7.1 MMethodoology 
	The 20144 base year electricity looads and 20115–2020 loaad forecasts were develooped for eacch LDC, as described inn Section 6. The provinccial electricityy 2014 basee year loads and 2015–22020 load foreecasts were dderived fromm aggregating the loads of the LDCss. 
	7.2 BBase Yeaar: 2014 
	Figure 7--1 illustrates the portion of electricityy use contribbuted by eacch of the threee sectors inn the 2014 basse year. Thee largest porttion of electrricity was coonsumed by the commerrcial sector (57,031 GGWh/year, oor 48% of thee total electrricity use), foollowed by thhe residentiaal sector (399,461 GWh/yeaar, or 33%) aand the induustrial sector (21,951 GWWh/year, or 119%). 
	The breaakdown of electricity usee in the basee year by subbsector and end use aree summarizeed in Figure 7--2 through FFigure 7-7.  
	In the ressidential secctor: 
	
	
	
	

	TThe single family subsecttor accounteed for close tto 76% of thhe total electtricity use. 

	
	
	

	TThree end usses account for 45% of thhe electricityy use in the residential ssector: spacee heating, lightiing, and plugg loads. Nexxant utilized the end usee profiles fromm the IESO EUF mmodel (whichh estimated eelectric spacce heating ass the largestt share of reesidential loaad). TThis aligned wwith other daata sources,, including UU.S. EIA dataa and NRCaan. 

	
	
	

	SSlightly more than 52% oof the total ellectricity loadd was used by small offices, multi-uunit reesidential coommon areass, other (misscellaneous)) commerciaal buildings, and non-foood reetail. 

	
	
	

	GGeneral interior lighting uused about 331% of the tootal electricitty, while an additional 200% wwas used by HVAC ventilation and mmiscellaneouus equipmennt. 


	In the commercial seector: 
	In the inddustrial sectoor: 
	
	
	
	

	NNine of the 155 subsectorss each used between 5%% and 15% of the total eelectricity usse, wwith the largeest amounts used by thee miscellaneoous industriaal and auto-parts mmanufacturing subsectorss. 

	
	
	

	OOther motorss, pump motoors, and commpressed airr used 55% of the electrricity. 


	Figurre 7-1: Ontaario Base Yeear (2014) EElectricity UUse by Sectoor 
	Figure 77-2: Residential Sectorr Base Yearr (2014) Elecctricity Usee by Subsecctor (GWh/yyear) 
	Figure 7-3: Resideential Sectoor Base Yeaar (2014) Eleectricity Use by End Use (GWh/yeear) 
	Figure 7-3: Resideential Sectoor Base Yeaar (2014) Eleectricity Use by End Use (GWh/yeear) 
	Figure 77-4: Commeercial Sectoor Base Year (2014) Eleectricity Usee by Subsecctor (GWh/yyear)  

	Figure 7-5: Commercial Sectoor Base Yeaar (2014) Electricity Usse by End UUse (GWh/yeear) 
	Figure 7-5: Commercial Sectoor Base Yeaar (2014) Electricity Usse by End UUse (GWh/yeear) 
	Figure 7-6: Industtrial Sector Base Year (2014) Elecctricity Use by Subsecttor (GWh/yeear) 

	Figuree 7-7: Indusstrial Sectorr Base Yearr (2014) Elecctricity Usee by End Usse (GWh/yeaar) 
	7.3 RReferencce Case FForecastt: 2015–22020 
	The load forecast forr 2015 to 20220 estimatedd a total incrrease in elecctricity use oof 0.9% fromm 118,443 GWh in 2014 to 119,5155 GWh in 20020, as illusttrated in Figuure 7-8. Thee commerciaal sector is expected too account forr the largest increase in electricity usse: 2,451 GWWh from 20114 to 2020 (4.33% increasee). Total commmercial flooor space will likely grow ffrom 3,205 mmillion squarre feet in the year 20155 to 3,456 miillion square feet by 2020. This will rresult in the growth of electricityy co
	The residdential sectoor electricity use is expeccted to decreease by 5.5%% to 37,2966 GWh in 20220. Househoold numbers in Ontario aare projectedd to grow froom 5.4 millionn in 2015 to 5.83 millionn in the year 2020. Howeever in paralllel, several ffactors are eexpected to rresult in deccreased intennsity. Some of the reasonss why electricity consumption growthh rate is projjected to deccrease are: 
	The industrial sector electricity use is expectted to increaase by 3.6% to 22,738 GGWh in 20200. Industrial output will continue to recover fromm the global economic crises of 2008/2009 and the Ontario eeconomy will likely undergo significaant economicc restructurinng. It is not eexpected thaat the indusstrial sector wwill grow to ppre-recessioonary levels.. 
	The 20155–2020 provvincial load forecasts by subsector aand end use are summarized in Figuure 7-9 to Figgure 7-14. TThe followingg can be obsserved from tthe forecastt: 
	
	
	
	

	Inn absolute teerms, the larrgest decrease in electriccity consumption in the residential seector is expeected to occcur in the single family suubsector. At the end usee level, spacce heating and lighting showw the largestt reductions in electricityy use, while pplug loads aare exxpected to inncrease the most. 

	
	
	

	Inncreased eleectricity usagge are expeccted for all ccommercial ssubsectors, eexcept for nonfoood retail and food retail, which are eexpected to decrease inn electricity uuse, and hospitals andd nursing hommes, which aare expectedd to remain relatively unnchanged froom 2014 to 2020. 
	-


	
	
	

	Inn the industrial sector, thhe largest inccrease in eleectricity use is expected in the mmiscellaneous industrial ssubsector, foollowed by the food andd beverage mmanufacturinng suubsector. Thhe most signnificant decreeases in elecctricity use aare expectedd in the papeer mmanufacturing and non-mmetallic mineeral subsectoors. Increaseed electricityy consumptioon is exxpected to ooccur in all eend uses. 


	Figure 77-8: Ontario Forecast (22015 – 20200) Electricityy Use by Seector 
	Figure 7-9: Residentiaal Sector Looad Forecasst (2015 to 22020) by Subsector  
	Figure 7-9: Residentiaal Sector Looad Forecasst (2015 to 22020) by Subsector  
	Figure 7-100: Residential Sector LLoad Forecaast (2015 too 2020) by EEnd Use  

	FFigure 7-11: Commercial Sector Looad Forecaast (2015 to 2020) by Suubsector 
	FFigure 7-11: Commercial Sector Looad Forecaast (2015 to 2020) by Suubsector 
	Figure 7-122: Commerccial Sector LLoad Forecaast (2015 too 2020) by EEnd Use  

	Figure 7-133: Industrial Sector Loaad Forecast (2015 to 22020) by Subbsector 
	Figure 7-133: Industrial Sector Loaad Forecast (2015 to 22020) by Subbsector 
	Figure 7-114: Industriaal Sector Looad Forecasst (2015 to 22020) by Ennd Use 

	8 TTechnnical PPotenttial Sccenariios 
	In the preevious sectioons, energy efficiency mmeasures weere identifiedd and characcterized (Secction 4), archeetype programs were devveloped (Seection 5), LDC Profiles wwere developped (Section 6), and the 22014 base year energy uuse and refeerence case forecast forr 2015 to 20220 were developeed (Section 77). The outputs from these tasks proovided the innput for estimmating the technicall potential sccenario, whicch is discusssed in this seection.  
	The technical potential scenario estimates thhe savings ppotential wheen all techniccally feasiblee energy efficiency meeasures are iimplementedd at their fulll market poteential, while taking equipment turnover rrates into acccount. This savings poteential can bee consideredd as a maximmum potential. 
	The subssequent secttions (Sectioons 9 and 100) will discusss the develoopment of thhe economicc and achievabble potential scenarios. 
	8.1 MMethodoology 
	The mainn steps in esstimating thee technical saavings potenntial included: 
	
	
	
	

	MMapping energy efficienccy measuress to archetyppe programs. 

	
	
	

	RRunning meaasures througgh Nexant TTechnical, Ecconomic, annd Achievablle Potential (TTEA-POT) mmodel to asseess energy eefficiency pootential for eeach measurre. 

	
	
	

	AAggregating mmeasure savvings potenttial to derivee archetype pprogram pottential savinggs by LDC. 

	
	
	

	AAggregating LLDC potential savings too derive provvincial potenntial savings. 


	These steps are described in moore detail in tthe remainder of this seection. 
	8.1.1 MMapping EEE Measures to Archeetype Programs 
	As descrribed in Secttion 5, eight archetype pprograms weere defined foor the resideential sector and four archhetype prograams were deefined for the commerciaal and indusstrial sectorss. All the technicallly feasible mmeasures, ass discussed in Section 44, were mapped to the aarchetype programss to ensure eeach measuure is allocated to an arcchetype proggram. The mmeasures aree discusseed in Section 4, the archeetype prograams are desscribed in Seection 5, andd the mappinng of measures to the archhetype pr
	TECHNNICAL POTENNTIAL SCENAARIOS 
	8.1.2 MModel Enerrgy Efficienncy Potenttial for Eacch Measuree 
	Each tecchnically feassible measure was run through Nexaant’s TEA-PPOT model too assess energy efficiencyy potential foor each meaasure. This aassessment wwas necesssary to: 
	
	
	
	

	DDevelop meaasure interacctions and mmeasure commpetition grouups. 

	
	
	

	Inntegrate meaasure rankinng logic, whicch arranged and appliedd measures in order of ccostefffectivenesss. 
	-


	
	
	

	AAvoid double-counting pootential savinngs (repeat participationn) by limiting the total adoption to 100% within eeach measuure competitiion group byy end use orr archetype program. 

	
	
	

	Iteratively redduce the basseline forecaast after the aapplication oof each subssequent mmeasure. 

	
	
	

	TThe core equuation used in the resideential sector eenergy efficiency potenttial analysis is shown in Equuation 1, whiile the core eequation useed in the nonn-residentiall sector poteential analysis for eeach individuual measure is shown in Equation 2.. 


	. 
	Eqquation 1: CCore Equatioon for Residdential Secttor – Measuure Savingss Potential 
	Saturation//Fuel share 
	Remainingg Factor 
	Applicabilitty Factor 
	Savings Faactor 
	Percentage off households wwith the measurre’s electric endd use present 
	(e.g. share of homes with eleectric water heaating). 
	Fraction of equuipment that iss not already ennergy efficient, which takes innto account historrical savings annd persistence of the savings. 
	Fraction of appplicable units thhat is technically feasible for conversion to efficient technology (e.g. it iss not technicallyy feasible to insstall heat pumpp water heaters in all homes). Care was takeen so that the aapplicability facttor does not overllap with the remmaining factor. 
	Percentage reeduction in energy consumptioon with efficiennt equipment. 
	TECHNNICAL POTENNTIAL SCENAARIOS 
	Equaation 2: Corre Equationn for Non-residential Seector – Meaasure Savings Potentiaal 
	Total stockk sq. footage byy building The forecastedd aggregated ssquare footagee for a given buuilding type thatt type by LDDC adopts a givenn measure 
	Base equippment energy uuse intensity The electricity used per squaare foot per yeaar by each basse-case equipment andd/or end use inn each subsector 
	Equipmentt saturation andd fuel share Percentage off square footagge served by a given measuree’s electric end use (for exampple, percentagee of floor spacee served by eleectric water heating) 
	Remainingg factor Fraction of equuipment that iss not already ennergy efficient, which takes innto account historrical savings annd persistence of the savings 
	Applicabilitty factor Fraction of appplicable units thhat are techniccally feasible foor conversion too efficient technology 
	Savings factor Percentage reeduction in energy consumptioon with efficiennt equipment 
	Since thee archetype programs wwill differ by cclimate regioon, they weree developedd at the climaateregion level. Howeveer, the initial measure asssessment wwas completeed for each LDC and provided the input for the development of thee archetype programs at the climatee region leveel. Some of the input daata used in thhe equationss were from the developpment of the LDC profilees, which aree described in Section 66. 
	-

	8.1.3 PPotential Saavings by AArchetypee Programss 
	The outpput of the preevious step wwas a detaileed matrix tabble that showwed each mmeasure permutattion (by sector, subsectoor, end use, vintage, andd climate reggion) with thee associatedd savings ppotential andd costs. Usinng the mappping of meassures to archhetype progrrams and thee savings pper measuree from the prrevious step, the measure savings wwere aggreggated to prodduce the potenntial savingss per archetyype program per LDC.   
	8.1.4 PProvincial PPotential SSavings 
	The resuulting potential savings pper LDC derived in the previous stepp was aggreggated to prooduce a provinccial estimatee of technical potential saavings at thee archetype program levvel. 
	8.2 RResults aand Disccussion 
	8.2.1 PPortfolio 
	The technical potential in 2020 wwas estimateed to be an aannual savinngs of 33,6144 GWh (or 228% of the tottal electricityy use in 20200).The largesst portion of the savingss was from thhe commerccial sector, wwhich accounnted for 52%% of the savinngs, while thhe residentiaal sector acccounted for 440% 
	TECHNNICAL POTENNTIAL SCENAARIOS 
	and the industrial secctor (includinng street lighhting) accounted for the remaining 88%, as illustrrated in Figuree 8-1.  
	Figure 8-1: Techniccal Potentiall Persistentt Savings byy Sector in 2020 
	The technical potential by archettype programm is illustrateed in Figure 8-2. The larrgest techniccal potential was estimated to be obbtained from the Retrofit (77% of totaal persistentt savings in 2020) annd Consumer (39% of tottal persistennt savings) aarchetype proograms. 
	TECHNNICAL POTENNTIAL SCENAARIOS 
	Figuure 8-2: Tecchnical Poteential Persisstent Savings by Archeetype Program in 20200 
	8.2.2 RResidential Sector 
	In the ressidential secctor, the largest technicaal potential wwas estimateed for the sinngle family subsectoor, which acccounted for 772% of the residential peersistent savvings in 2020 (Figure 8-33). 
	Figurre 8-3: Techhnical Potenntial Persisttent Savingss by Resideential Subseector in 20220 
	8.2.3 CCommerciaal Sector 
	In the commercial seector, six subbsectors acccounted for sslightly moree than 70% oof the persisstent savings in 2020: smaall office (17% of total coommercial saavings), otheer commercial buildingss 
	TECHNNICAL POTENNTIAL SCENAARIOS 
	(15%), mmulti-unit resiidential common areas ((13%), largee office spacee (10%), TCCU (8%), andd non-foodd retail (9%) (Figure 8-4). 
	Figuree 8-4: Technical Potential Persisteent Savingss by Commercial Subssector in 20220 
	8.2.4 Inndustrial SSector 
	In the inddustrial sectoor, three subbsectors eacch accountedd for more thhan 10% of tthe persistent savings in 2020: elecctronic manuufacturing (226% of total iindustrial saavings), misccellaneous industrial (15%), andd auto-parts manufacturing (12%) (FFigure 8-5). 
	TECHNNICAL POTENNTIAL SCENAARIOS 
	Figuure 8-5: Technical Poteential Persisstent Savinggs by Indusstrial Subseector in 20200 
	9 EEconoomic PPotenntial Sccenarrio 
	The prevvious sectionns describedd the processs used for iddentifying and characteriizing energyy efficiencyy measures (Section 4), developing archetype pprograms (Seection 5), deeveloping LDDC profiles (Section 6), aand developping the 20144 base year use and reference casee forecast for 2015 to 22020 (Sectioon 7). Estimaating the pottential savinggs for the technical poteential scenarrio, describedd in Section 8, was a keey step towards estimatinng the potenntial savings for the economicc potential sscena
	The remaainder of thiss section addresses the economic ppotential sceenario, whichh provided a key step towaards developping the achhievable poteential scenarrios. The achhievable pottential scenaarios are discuussed in Secction 10. 
	9.1 MMethodoology 
	Economic potential wwas estimateed through thhe modellingg of the avaiilable savinggs potential oof individuaal measures, taking into account meaasure level iinteractive eeffects and ccompetition, as well as mmeasure leveel cost-effecttiveness, whhich is descrribed in the mmethodologyy for the technicall potential sccenario (see Section 8.1). Using thee technical pootential as thhe starting ppoint to develoop the econoomic potentiaal, the cost-eeffectivenesss of all the mmeasures inccluded in thee technical
	
	
	
	

	MMeasure vintaage bundle had averagee TRC > 0.75. 

	
	
	

	MMeasure wass part of an eexisting CDMM program wwith a minimum net beneefit, while thee archetype proogram had aa TRC greateer than 1.0. The minimuum net beneffit per sectorr is: -$ 600for residdential, - $ 10,000 for coommercial, aand - $ 500 ffor industrial. The minimum 


	net benefits wwere determined throughh an iterativee process too determine tthe minimumm vaalue that woould result in the archetyype programss having a TTRC greater than 1.0. 
	The TRCC of a measuure may diffeer by climatee region, but the TRC of a measure will be the ssame for all LDDCs within thhe same climmate region. The study uuses three climate regionns, as discusssed in Section 6. 
	The savings potentiaal of the EE mmeasures wwere calculated for the teechnical poteential scenarrio, as described in Section 8.1. The sum of the savings for tthe economically feasible EE measuures within ann archetype pprogram proovided the saavings potenntial for eachh of the archetype prograams in the ecoonomic poteential scenarrio. The savings were moodelled withhin each year of the studdy horizon for each LDCC. 
	Savings wwere expresssed as perssistent savings over timee, which tookk into considderation meaasure lifetime. TThis meant ssavings wouuld persist onnly for the duuration of thee measure life. At the ennd of the meassure life, the baseline tecchnology thaat was appliccable at the specific timee was used as the presuumed replaccement of thee measure. 
	9.2 RResults aand Disccussion 
	9.2.1 PPortfolio 
	The econnomic potential in 2020 wwas estimated to be an annual perssistent savinggs of 23,3811 GWh, or 19% of the total electriccity use in 20020. The larggest portion of the savinngs was fromm the commerccial sector, wwhich accounnted for 58%% of the savings, while thhe residentiaal sector accounteed for 34% aand the indusstrial sector for the remaaining 8% (inncluding streeet lighting), as illustratedd in Figure 99-1. Close too 22% of the 550 measures includedd in the technical potentiial scenario did not
	The econnomic potential by archeetype program is illustratted in Figuree 9-2. Similaar to the techhnical potential, the largest economic ppotential wass estimated tto be obtained from the Retrofit (49%% of total perssistent econoomic potentiial savings inn 2020) and Consumer (28% of savvings) archettype programss. 
	9.2.2 RResidential Sector 
	In the ressidential secctor, the largest economic potential wwas estimateed for the single family subsectoor, which acccounts for 744% of the ressidential perrsistent savinngs in 2020 (Figure 9-3)). The largeest portion oof estimated, persistent, economic pootential saviings in 20200 was from thhe lighting eend use (43%% of residential savings)). 
	Figurre 9-3: Econnomic Potenntial Persisttent Savinggs by Resideential Subsector in 20220 
	Figuure 9-4: Economic Poteential Persisstent Savinggs by Residdential End Use in 2020 
	9.2.3 CCommerciaal Sector 
	The same six subsecctors that coontributed to the largest pportion of the persistentt savings in 22020 in the commercial seector’s technical potentiaal scenario, aalso contribuuted the larggest portion oof savings in the econoomic potentiaal scenario: ssmall office (17% of totaal commerciaal savings), other commerccial buildingss (16%), multi-unit resideential commmon areas (13%), large ooffice (10%), TCU (9%%) and non-foood retail (7%) (Figure 99-4). These ppercentagess of savings by subsectoor were very s
	Figuree 9-5: Economic Potenntial Persistent Savingss by Commmercial Subssector in 20020 
	Figurre 9-6: Econnomic Potential Persisstent Savinggs by Commmercial Endd Use in 20220 
	9.2.4 Inndustrial SSector 
	In the inddustrial sectoor, four subssectors eachh accounted for more thaan 10% of thhe persistentt savings in 2020: miscellaneous iindustrial (199%), auto-paarts manufaccturing (15%%), food and beveragee manufacturing (11%), and chemicaal manufactuuring (11%) (Figure 9-7)). Five end uuses were estimated to acccount for cloose to 87% oof the persisstent savingss in 2020 in the industriaal sector: HHVAC (23%), compresseed air (20%),, lighting (166%), motor ppumps (15%), and motorrs on fans and blowers (133%)
	10 AAchievvable Potential SScenaarios 
	In Sectioon 8, the techhnical potenttial was described, whicch included aall technically feasible energy efficiency meeasures. In SSection 9, ecconomic poteential was discussed, which includeed only econnomically feaasible meassures and meeasures thatt are includeed in existingg CDM programss. All the meeasures that were included in the ecconomic poteential scenarrio were included in the analysis of thee achievable potential sccenario. The achievable potential scenario addresseed in this secction took intto
	10.1 MMethodoology 
	Assessinng achievable energy effficiency poteential requireed estimatingg the rate att which cost-effective archetype pprograms could be adopted over time. The followwing key itemms were considereed and addrressed in devveloping thee methodologgy: 
	Assessinng achievable energy effficiency poteential requireed estimatingg the rate att which cost-effective archetype pprograms could be adopted over time. The followwing key itemms were considereed and addrressed in devveloping thee methodologgy: 
	-

	The deveelopment of the achievable potential scenario buuilt on the ecconomic pottential scenaario, by applyiing adoptionn curves to thhe measuress that were iincluded in tthe economic potential. Adoptionn curves estimated the achievable annnual particiipation in arcchetype proggrams, or the annual taake-up of meeasures duee to archetyppe programs, from 2015 to 2020. In eessence, adoption curves reprresented thee percentagee of participaation by eligible customeers in a program. Twenty-twwo adoptionn curves

	
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	UUsing the LDC specific looad profiles ((see Sectionn 6) and LDCC kWh load forecasts (see SSection 7), a baseline forrecast by secctor, subsecctor, end usee, equipment type, and viintage was developed ffor each LDCC. 
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	
	
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	UUsing the Ontario markett adoption eqquations with the LDC sspecific histooric program participation tto develop LLDC specific adoption cuurves. 

	
	
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	MMapping of thhe measure vintage permmutations annd their paraameters to subsector, ennd use and equipment type. Measure reesearch definned the paraameters, succh as measuure saavings, cost, and life, annd is discusssed in Sectioon 4. The maapping resullts in defining coompetition ggroups, which were the mmeasures thhat were appplicable to the same equipment type. For exammple, the “sccrew-in lampp” equipmennt type had aa number of energy-efficieent lamps thaat could be iinstalled, whhich were deefined as t

	
	
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	MMeasures maapped to thee adoption cuurves and arrchetype proograms. 

	The vvintage indicatess whether the stock fell into one oof the following caategories: 
	The vvintage indicatess whether the stock fell into one oof the following caategories: 
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	New: Basedd on growth rattes 

	
	
	

	Turnover: BBased on averaage measure liffe for equipmennt type 

	
	
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	Early retiremment: Based onn a factor of 0.55% of stock 

	
	
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	Remaining: Portion remainning after subtrracting other vintages from tootal. 
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	MMeasure in each vintage competitionn group, rankked accordinng to TRC. 

	
	
	

	Inn each vintagge group, caalculated savvings for firsst ranked TRRC. Removedd this savinggs frrom availablee load for neext measure in TRC rankking, to calcculate savinggs for the nexxt mmeasure. 

	
	
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	CCalculated the measure ssavings, whiich were thee product of tthe load shaare, incremental adoption ratee, measure aapplicability, and savingss of the meaasure. (See AAppendix C for an example aand Section 8.1 for equaations). 
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	Inn the budgett unconstrainned achievabble potentiall scenario, thhe savings oof all the mmeasures weere added upp to provide archetype pprogram saviings for eachh LDC. The saavings of all of the LDCss were aggreegated to deetermine thee provincial ssavings poteential. 

	
	
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	Inn the budgett constrainedd achievablee potential sccenario, the following steeps were foollowed: 

	
	
	
	

	Ranked mmeasures (and their assoociated costts) for all secctors in ordeer of costeffectivenness (based on TRC). 
	-


	
	
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	Identified all measurees, in order oof TRC rankiing, which coould be adopted for lesss than LDCC's CDM 2015–2020 buddget. A TRC ranking appproach was uused to deveelop the budgeet constraineed scenario in order to dderive a relattively optimizzed achievaable potential eestimate. 

	
	
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	Calculated the sum of savings of these cost-eeffective meeasures to deerive budgett constraineed achievabble potential for each arcchetype proggram per LDC. 

	
	
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	The savinngs of all thee LDCs weree aggregatedd to determinne the provinncial savingss potential. 



	
	
	

	NNexant’s moddel estimatedd potential aat the gross ssavings leveel. Net-to-grross (NTG) vaalues were aapplied to all measure savings valuees by prograam category to derive neet saavings. NTGG values werre derived froom the mostt recent 2015 evaluationn results. 

	
	
	

	AAcquisition coost was equaal to the summ of the grosss administraative costs aand gross inncentive costs, divided bby the net ennergy savinggs. Average aadministrativve and incenntive coosts were reesearched byy program category andd applied to eeach measure, then suummed up for the portfoolio. These ccosts were divided by thee total net saavings for thhe portfolio to esstimate portffolio acquisittion cost. Foormulas, lookkup tables, aand assumpttions foor acquisitionn costs can be found in each LDC summar


	10.2 RResults aand Disccussion 
	10.2.1 PPortfolio 
	The achievable potential in 20200 was estimaated to be ann annual perrsistent savinngs of 6,7600 GWh (or 5.6% of thee total electricity use in 2020) for the unconstrainned scenarioo, and 6,373 GWh for the budget cconstrained scenario (orr 5.3% of thee total electrricity use in 22020). The largest portion of thee savings waas from the ccommercial ssector, whichh accountedd for 74% of the 
	The achievable potential in 20200 was estimaated to be ann annual perrsistent savinngs of 6,7600 GWh (or 5.6% of thee total electricity use in 2020) for the unconstrainned scenarioo, and 6,373 GWh for the budget cconstrained scenario (orr 5.3% of thee total electrricity use in 22020). The largest portion of thee savings waas from the ccommercial ssector, whichh accountedd for 74% of the 
	savings, while the residential secctor accountted for 19% in the unconnstrained sceenario and 220% in the budget constraained scenarrio, as illustrrated in Figuure 10-1. Of aall the meassures includeed in the economic potential scenario, close to 11% were not included in tthe budget cconstrained achievabble potential scenario. 

	The achievable potential by archhetype program is illustraated in Figurre 10-2 and Figure 10-3. Similar too the techniccal and econnomic potenttial scenarioos, the largesst achievablee potential wwas estimatedd to be obtained from thhe Retrofit (cclose to 60%% of total perssistent achieevable potenntial savings in 2020) andd Consumer (close to 155%) archetyppe programss. 
	The cost-effectivenesss in terms oof TRC and PAC of the aarchetype programs is ssummarized in Table 10-1 and Tablee 10-2, whilee the acquisition cost annalysis by arcchetype program is summarized in Tablee 10-3. The aarchetype prrograms withh the highesst TRC in thee budget constrainned achievabble potential scenario weere the Audiit and Directt Install (TRCC of 23.9) annd Small Buusiness (TRCC of 3.5) arcchetype proggrams. Only the Low Incoome and Abboriginal archetype programs had a TRC of less than 1.0. 
	Figure 10--1: Achievaable Potential Persistennt Savings by Sector inn 2020 
	Similarly, the highestt PAC in the budget constrained achhievable poteential scenaario was observedd for the Auddit and Direcct Install (PAC of 22.3) archetype proogram, whilee the Retrofit (PAC of 55.5) archetype program had the seccond highestt PAC. Exceept for the Loow Income aand Aboriginaal archetypee programs, aall other archetype programs had a PAC greateer than 1.0. 
	As summmarized in Taable 10-3, thhe portfolio aacquisition coost was estimated to bee $312 per MMWh for the buudget constrrained scenaario and $3558 per MWh for the uncoonstrained sccenario. In the budget constrained sscenario, thee highest acqquisition cossts were asssociated withh the Aboriginal ($1,282 pper MWh) annd Whole Hoome ($1,2411 per MWh) archetype pprograms, whhile the loweest acquisitioon costs werre associated with the AAudit and Eneergy Partnerrs ($192 perr MWh) and Retrofit ($253 per MWWh) a
	Figuure 10-2: Unnconstrainedd Achievabble Potentiall Persistentt Savings byy Archetypee Proggram in 20200 
	Figure 10-3: Budget Constrained Achievvable Potential Persisteent Savingss by Archettype 
	Proggram in 20200 
	Tabble 10-1: Acchievable Pootential TRCC Cost-Effectiveness bby Archetyppe Program 
	Unconsttrained Achievvable Scenarioo Buddget Constrained Achievabble (2015–20220) Scenario (22015–2020) 
	Net preseent value  Benefit annd cost 
	1 
	2

	Tabble 10-2 Achhievable Pootential PACC Cost-Effecctiveness bby Archetyppe Program 
	UUnconstrained Achievable SScenario Budget Coonstrained Achhievable Scennario (20015–2020) (2015–20220) 
	Table 10-3:: Achievable Potential Acquisitionn Cost by AArchetype PProgram 
	ined Achievabble Scenario Buudget Constrained Achievabble (2015–2020) Scenario (22015–2020) 
	Audit and DDirect $2.7 9,459 $284 $2.7 99,459 $284 Install 
	Systems and $9.4 9,167 $11,031 $9.4 99,113 $$1,028 Equipmentt 
	Residential New $1.0 1,986 $504 $1.0 1,986 $504 Constructioon 
	10.2.2 RResidential Sector 
	Similar too the techniccal and econnomic potenttial scenarioos, the largesst achievablee potential inn the residentiaal sector waas estimated to be for thee single family subsectoor, which acccounted for 773% of the ressidential perrsistent savinngs in 2020 (as illustrateed in Figure 10-4 and Figgure 10-5). TThe largest portion of estimated, perssistent, achieevable potenntial savingss in 2020 waas from lighting end use (close to 60% of residenntial savingss), which wass a relativelyy larger portiion compar
	10.2.3 CCommerciaal Sector 
	The same six subsecctors that coontributed to the largest pportion of the persistentt savings in 22020 in the commercial seector’s technical and ecoonomic potenntial scenarios also conttributed the largest portion of savvings in the aachievable ppotential sceenarios: smaall office (19%% of total commerccial savings)), other commmercial builddings (aboutt 17%), multii-unit residenntial commoon areas (abbout 11%), TTCU (9%) large office (aabout 9%), and non-foodd retail (7%) (Figure 10-88 and Figure 100-9). 
	These peercentages oof savings byy subsector were very similar to the economic ppotential scenario. The lightingg interior general end usse was estimmated to resuult in close tto 53% of thee persistennt budget constrained acchievable saavings in 20220 in the commmercial secctor, comparred to 39% inn the econommic potential scenario. Inn the achievvable potentiial scenario, the portion of savings aattributed to the lighting interior geneeral end usee increased ssignificantly,, while the portion oof savings o
	Figurre 10-8: Uncconstrainedd Achievablee Potential Persistent Savings byy Commerciial Subsector in 20220 
	Figure 110-9: Budgeet Constrainned Achievaable Potential Persisteent Savings by Commeercial Subsector in 20220 
	Figure 10-10: Unconstrained AAchievable Potential Peersistent Saavings by CCommerciall End Usse in 2020 
	Figgure 10-11: Budget Coonstrained AAchievable Potential PPersistent Savings by Commerciaal End Use in 2020 
	10.2.4 Inndustrial SSector 
	Similar too the findings in the techhnical and ecconomic pottential scenaario, in the inndustrial secctor, four subssectors eachh accounted for 10% or more of thee persistent aachievable ppotential savvings in 2020: miscellaneoous industrial (about 16%% of total inddustrial savinngs), auto-paarts manufacturing (15%)), food and bbeverage maanufacturingg (12%), andd chemical mmanufacturing (10%) (Figure 10-12 and Figure 10-13). Four end uses aare estimateed to accounnt for close too 80% of thhe persistent sav
	 The best ppractices were baased on Nexant’ss experience connducting more than 35 potential sstudies, Nexant’ss familiarity with potential stuudies conducted by other consultaants and input prrovided by the exxpert panel.  
	 The best ppractices were baased on Nexant’ss experience connducting more than 35 potential sstudies, Nexant’ss familiarity with potential stuudies conducted by other consultaants and input prrovided by the exxpert panel.  
	1


	 Program eevaluation trends are based on puublished programm evaluation repoorts. The latest reeports available at the time of thee study addressed the program evaluation up to 2014. 
	 Program eevaluation trends are based on puublished programm evaluation repoorts. The latest reeports available at the time of thee study addressed the program evaluation up to 2014. 
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	138 measurees for the ressidential secttor 
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	219 measurees for the commmercial sector 
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	188 measurees for the industrial sectoor. 
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	DDevelop an eestimate of LLDC specific and provincce-wide (LDCC aggregatee) achievablee potential betwween 2015 aand 2020 to inform the mmid-term review of the 20015–2020 CCFF and to provide insights too assist LDC s with progrram planningg and designn. This is referred too as the shorrt term analyysis in this reeport. 
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	DDevelop a 200-year provinncial achievaable potentiaal forecast too inform longg term resouurce planning and energy efficciency prograam design. TThis is refer red to as thee long term 
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	UUnique energgy use profilees were devveloped for eeach LDC to reflect the ccomposition of thhe LDC’s loaad. These LDDC load proffiles provideed the breakddown of eneergy use by reesidential, coommercial (including insstitutional), aand industriaal sectors forr each LDC. The data sources used to infoorm the deveelopment of the LDC proofiles are disscussed in SSection 6.1.1 . 
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	TThe analysis of potential electricity saavings was mmodelled annd determineed at the LDC leevel for eachh LDC. This provided each LDC withh an estimatee of what thee LDC’s poteential saavings weree over the sixx years throuugh the end of 2020. 

	
	
	

	TThe potential savings we re determineed and mod elled at the pprogram-levvel. Energy effficiency oppportunities (oor measuress) were mapped to progrrams, and thhe potential saavings of thee programs tthat were appplicable to aa particular LLDC were estimated forr each LDC. Thhis provided each LDC wwith an indiccation of whaat the savinggs potential oof applicable proograms wass, and what pprograms coould potentiaally be used to assist thee LDC in achievving its 20200 targets undder the Consservation Firrst

	
	
	

	TThe potential savings were estimatedd for each LDDC, under aa budget connstrained andd unconstraine d achievablee potential scenario. This provided eeach LDC wwith an estimaate off the potenti al savings thhat could bee achieved att the currentt approved bbudget, as wwell as without anny budget coonstraints. 
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	Figure
	
	
	
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	CClassificationn of measuree by type, ennd use, and 
	ssubsector 

	
	
	

	MMeasure life 

	
	
	

	DDescription oof the base ccase scenarioo, and the pprimary and ssecondary eefficiency casses 

	
	
	

	VVariable inpu ts 

	
	
	

	SSavings algorithms and ccalculations per subsectoor, taking weeather zones and suubsectors innto consideraation 

	
	
	

	CCost algorithmms and calc ulations 

	
	
	

	SSources and supporting iinformation 

	
	
	

	OOutput to be used as inpuut in Nexantt’s potential 
	aanalysis model 


	Measure NName 
	Measuree Type 
	Basse Technologyy 
	End Use 
	Clotheslinees 
	Clotheslinees 
	Clotheslinees 
	Non-equuipment 
	Clotthes dryer (1411 loads per 
	Clothes dryeers 

	TR
	yeaar 

	ENERGY SSTAR® dryers 
	ENERGY SSTAR® dryers 
	TD
	Figure

	TD
	Figure

	Clothes dryeers 

	Clothes waashers, Consorrtium for Energ y 
	Clothes waashers, Consorrtium for Energ y 
	Equipmeent
	 Standard clothes wwasher 
	Clothes washhers 

	Efficiency ((CEE) Tier 1/ EENERGY STARR® 
	Efficiency ((CEE) Tier 1/ EENERGY STARR® 


	Equipmeent Standard dryer 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Cateegory
	Desscription 
	Marketing  approach 
	Marketing  approach 
	Marketing  approach 
	Target customer segment 

	TR
	This marketingg strategy reliess on analysis too identify custoomer groups orr customer proffiles 

	Approach tto making 
	Approach tto making 
	and generatess tailored messaages. The resuulting marketingg materials aree more likely to 

	customers aware of 
	customers aware of 
	influence custoomers, but requuire additional effort to develoop and align wiith customer 

	utility progrrams, 
	utility progrrams, 
	preferences. 
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	Cateegory 
	Desscription 
	Figure
	Progra Residentia am al Descriptionn Program Evaluation Trends Challenge Ov s and Barriers vercome s to 
	
	
	
	

	After a declinee in 

	TR
	participation aand savings 

	TR
	from 2012 to 22013, net 

	TR
	savings in 20114 

	TR
	increased six-fold over 
	-


	TR
	2013 

	
	
	

	Increasing basseline 

	TR
	efficiency 

	
	
	

	Program dom inated by 

	TR
	lighting measuures 


	
	
	
	

	After a decreaase in 

	TR
	overall particippation in 2012, participaation has increased in 22013 and 

	TR
	2014 

	
	
	

	Program is doominated by ECM furnacess 

	
	
	

	Contractors are the 

	TR
	driving force oof the initiative and aare 

	TR
	responsible foor virtually every aspect oof the participation pprocess 
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	Prograam 
	Descriptionn 
	Program Evaluation Trends 
	Challenge Ov s and Barriers vercome s to 
	
	
	
	

	Participation hhas declined annuually between 20111 to 2013, and increasedd in 2014 

	
	
	

	Refrigerators and freezers account for at 

	TR
	least 90% of tthe total 

	TR
	retired units 


	Appliancee 
	Appliancee 
	Appliancee 
	The innitiative is offerred 

	Exchange 
	Exchange 
	semi-annually throu gh 
	-


	TR
	“exchhange events” aat 

	TR
	particcipating retailers and 

	TR
	targetts the retireme nt of 

	TR
	older,, inefficient 

	TR
	dehummidifiers 


	
	
	
	

	Participation hhas increased sincce 2011 
	None identifiedd 

	
	
	

	Primarily focu sed on replacing old, inefficient dehumidifiers 


	Home 
	Home 
	Home 
	Improove home electtricity 

	Assistance 
	Assistance 
	efficieency for low inccome 

	TR
	customers 


	
	
	
	

	Program parti cipants 

	TR
	were primarilyy residents 

	TR
	of social houssing 

	
	
	

	A decrease in n energy 

	TR
	savings over tthe last two 

	TR
	years was duee to a 

	TR
	proportionate decrease 

	TR
	in program paarticipation 

	
	
	

	Verified savinggs per 

	TR
	project were 

	TR
	considerably hhigher than 

	TR
	similar incomee-qualified 

	TR
	programs 

	
	
	

	Weatherizatioon 

	TR
	measures acccount for the 

	TR
	largest share of kW 

	TR
	savings, followwed by 

	TR
	lighting measuures 

	
	
	

	Program parti cipation 

	TR
	has grown steeadily over 

	TR
	the program’ss two-year 

	TR
	history 
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	Prograam 
	Descriptionn 
	Program Evaluation Trends 
	Challenge Ov s and Barriers vercome s to 
	Commerc ial and Indust rial 
	
	
	
	

	Participants p primarily 

	TR
	learn of the prrogram from 

	TR
	past retrofit paarticipation, 

	TR
	LDC contacts , and 

	TR
	professional aaffiliations 

	
	
	

	The facilities i n the 

	TR
	initiative were e typically 

	TR
	larger commeercial 

	TR
	buildings with an average 

	TR
	annual electriccity 

	TR
	consumption oof 5.5 GWh 


	
	
	
	

	In 2014, the first five projects comppleted all stages since tthe program started in 201 1 
	Only applicablle to chilled waater systems 

	
	
	

	In 2014, 31 paarticipants have completeed at least one phase of the 

	TR
	program  


	Small Bussiness 
	Small Bussiness 
	Small Bussiness 
	Encouurages the insttallation 

	Lighting 
	Lighting 
	of effiicient lighting thhrough 

	TR
	an eaasy process andd 

	TR
	minimmal transaction effort 

	TR
	by thee customer 
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	Prograam 
	Descriptionn 
	Program Evaluation Trends 
	Challenge Ov s and Barriers vercome s to 
	
	
	
	

	In 2014, resul ts in the 

	TR
	prescriptive annd 

	TR
	engineered mmeasure
	-


	TR
	tracks were drriven by 

	TR
	lighting projeccts; in the 

	TR
	custom track, 77% of 

	TR
	energy savinggs came 

	TR
	from non-lightting projects 

	
	
	

	Savings and pparticipation 

	TR
	are increasingg annually 
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	Progra m Archetype 
	Progra m Archetype 
	Progra m Archetype 
	End Usees 
	Subseectors 
	Notes 


	Obsservation and RRecommendati ons 
	Obsservation and RRecommendati ons 
	Obsservation and RRecommendati ons 
	Figure
	Progra Archety Whole-hom Behavioura Low incom Aboriginal New constructio m pe me Sp Sp Ve Do Co Pr al All end me All end and sa Co ma En an Ut co Co Co pro All end Th du se Ev ap mo bia on All end End Use pace heating pace cooling entilation and c omestic hot wa onsider advertis rovide technica d uses d uses (with a fo fety measures onsider addition ay have a large ngage other go nd partner. tilize communit omponents of th onsider geogra onsider neighbo oject sites. d uses he existing prog ue t
	Figure
	Progra m Archetype 
	Progra m Archetype 
	Progra m Archetype 
	End Usees 
	Subseectors 
	Notes 


	Obsservation and RRecommendati ons 
	
	
	
	

	BBi-Annual Reetailer Event 

	
	
	

	AAnnual Coupon Initiativess 

	
	
	

	AAppliance Reetirement and Appliance Exchange IInitiatives 

	
	
	

	HHVAC Incent ive Initiative. 


	Figure
	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All residential subsectors annd all building ttypes 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Mass marketting and joint mmarketing 

	Customer eexperience 
	Customer eexperience 
	Self-directed 

	Incentive tyype 
	Incentive tyype 
	Rebate 
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	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All residential subsectors annd all building ttypes 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Sales incentivve 


	Figure
	
	
	
	

	EEngage contrractors with the training and education necessary to markett additional ccost-efffective meaasures, in adddition to thee current ECM motor, whhich will becoome a code reequirement aand which appears to al ready have wide accepttance. 

	
	
	

	CConsider offeering additionnal incentivees to increasse the savinggs of the HVVAC system, suuch as shell and envelope measures or duct seealing. 

	
	
	

	CContinue to ppush for gainns in residenntial HVAC eefficiency by adding otheer HVAC heaating and ventilatioon system coontrols for the Ontario mmarket. For example, equuipment thatt allows heatin g zone cont rols may achhieve additioonal savingss by limiting tthe operatioon of 


	Figure
	
	
	
	

	TThe major hoome characteeristics that determine thhe magnitudde of home eenergy coonsumption 

	
	
	

	SSimple tips too reduce cossts and conssumption 

	
	
	

	RRecommendaations of largger energy ssavings retroofits that migght be accommplished in tthe home. 


	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All residential subsectors annd building typ es 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Mass marketting 

	Customer eexperience 
	Customer eexperience 
	Direct install 

	Incentive tyype 
	Incentive tyype 
	Behavioural 


	Figure
	
	
	
	

	Iddentify cost-eeffective meeans for commpleting the aaudit compoonent (e.g. id efffective conttractors) 
	dentify cost
	-


	
	
	

	GGenerate maarketing mateerials and leave-behindss that will enncourage par laarger, more ccomprehenssive programms 
	rticipation in 

	
	
	

	UUse the residdential audit and direct innstall prograam as a complementary pushing pote ntial energy savings to hhigher impacct programs.. 
	platform for 
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	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All residential subsectors annd all building ttypes 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Sales incentivve 


	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All residential subsectors annd all building ttypes 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Not applicablle (opt-out proggram) 

	Customer eexperience 
	Customer eexperience 
	Behavioural 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate (for appliccable measuress promoted in tthe program) 
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	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	Low income rresidential secttor (all buildingg types) 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Joint marketing 

	Customer eexperience 
	Customer eexperience 
	Direct install 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 


	Figure
	Prograam Archetype Element 
	Descripti on 
	Figure
	
	
	
	

	TThe prescripttive track inccludes incen tives for pre-approved teechnologiess 

	
	
	

	TThe performaance track offfers incentivves that are tied to EnerrGuide energgy efficiencyy performance ratings 

	
	
	

	TThe custom track consistts of site-speecific savingss and incenttives that aree based on sttandard calcculation workksheets that estimate saavings achieved. 


	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All subsectorrs, with a focus s on new constrruction 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Joint marketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 
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	Program Archetype End Uses Subssectors Notes 
	Audit and EEnergy 
	Audit and EEnergy 
	Audit and EEnergy 
	All end uses 
	All commerccial and 

	Partners 
	Partners 
	industrial suubsectors 

	TR
	(with a focu us on medium 

	TR
	to large cusstomers) 


	OObservations aand Recommenndations 
	Retrofit 
	Retrofit 
	Retrofit 
	All end uses 
	All commerccial and 
	Addresses nneed to overcoome 

	TR
	industrial suubsectors 
	cost barrierss and increase 

	TR
	efficiency off commercial 

	TR
	equipment 


	OObservations aand Recommenndations 
	Figure
	Program Archetype End Uses Subssectors Notes 
	OObservations aand Recommenndations 
	New Consttruction 
	New Consttruction 
	New Consttruction 
	All end uses 
	All commerccial and 
	Supply-chai n program thatt 

	TR
	industrial suubsectors 
	engages de esign and 

	TR
	constructionn upstream 


	OObservations aand Recommenndations 
	Figure
	Figure
	
	
	
	

	AApproximately 12% of thee recommenndations gennerated by thhe audit proggram since 22011 have been immplemented. 

	
	
	

	Five Existing Building Coommissioningg Incentive IInitiative (EBBCII) projectss reached thhe HHand-off Stagge in 2014. TThese were the first fivee projects to have completed all stagges since the proggram startedd in 2011. 

	
	
	

	Inn 2014, 379 projects werre completedd under the Energy Mannagers initiattive. 

	
	
	

	TTrade allies aare willing to play a biggeer role in proomoting the PSUI initiatiives. Currenntly, trrade allies arre not activeely encouragged to work wwith the PSUUI program. 

	
	
	

	Innefficiency inn the process to participaate in the PSSUI was identified as a bbarrier to participate, wwhich includeed the compllicated termss and condittions, and thhe data trackking syystems. 


	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All commercial and industriaal subsectors 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Self-directed 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 


	Figure
	
	
	
	

	DDevelop a weeb-based, beehavioural component too the program that increeases custommer awwareness annd engagemment around energy efficciency. 

	
	
	

	CConsider rebranding the program to sshowcase eenhancemennts. 

	
	
	

	CCollect additioonal data onn recommended measurres and recoord them in aan electronicc 

	TR
	database tha t enables coomparison off standardizeed audit finddings againsst other custoomer characteristiccs. Make usee of the dataa collected byy an audit program.   

	
	
	

	DDevelop a follow-up proccedure that ccross-promottes other commercial prrograms. 

	
	
	

	Follow-up shoould also maaintain tracking of audit recommend dations that aare implemeented by participantts. 

	
	
	

	CConsider thirdd party direcct installationn, enabling ““bundled” auudit recommeendations annd thhe potential ffor economies of scale. 

	
	
	

	MMake a strong business ccase for longg term, strateegic investmment in energgy efficiencyy based on sitee-specific da ta collected during the aaudit. 

	
	
	

	EEstablish techhnical and financial plannning assistaance to integgrate energyy savings potential with  capital proj ect planningg. 

	
	
	

	PProvide a plaatform for LDDCs that wishh to market tthemselves to medium aand large 


	Figure
	
	
	
	

	AA total of 10,9925 projectss were completed under the Retrofit Initiative in 22014, up 12% frrom 2013. 

	
	
	

	RResults in thee prescriptivee and engineeered trackss were driven by lightingg projects, which reepresented 994% of the tootal reportedd energy savvings for thee two tracks. In the custoom trrack, 77% off energy savvings came frrom non-lighhting projectts. The custoom track accounted fo r about 38%% of the grosss Retrofit proogram savinngs in 2014. 
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	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All commercial and industriaal subsectors 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 


	Figure
	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All commercial and industriaal subsectors, with a focus onn small businessses 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Direct install 

	Incentive tyype 
	Incentive tyype 
	Upstream inccentive and maark-down 


	Figure
	
	
	
	

	CConsider the business caase for the continued shift away fromm CFL meassures towardds 

	TR
	LEDs 

	
	
	

	AAdd additionaal energy savings measuures that cann be installeed along withh lighting 

	
	
	

	OOffer discounnts on measuures that aree not cost-efffective whenn offered solely as direcct 


	Figure
	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	All commercial and industriaal subsectors, with a focus onn new construcction 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 


	
	
	
	

	NNYSERDA haas a specificc program foocused on th he multi-famiily residentiaal sector, in addition to itss standard coommercial oofferings, which includess the Flex-Teech design assistance prrogram. NYSSERDA also offers desiggn assistancce in the formm of its zero net and deep-savvings techniccal support i nitiatives. NYSERDA offfers a desiggn team suppport inncentive of $$25 to $90 peer peak kW saved, depeending on thhe degree of savings oveer baseline, andd a financial incentive forr incrementaal design c

	
	
	

	MMASS Save hhas a new cconstruction program thaat also incorpporates majoor renovation projects. The prescriptivee path of thiss program haas incentivess for most coommercial eend uses and asssociated meaasures. 

	
	
	

	EEversource EEnergy (formmerly NSTARR Gas & Elecctric) pursuees high efficieency, new coommercial cconstruction through agggressive outrreach to the engineeringg and designn coommunity. TThis programm also includdes tracking infrastructurre that helpss project futuure demand for thhe program. 


	Figure
	
	
	
	

	NNearly all thee HPNC proggram evaluation recommmendations ffocus on datta managemment and program processes, such as connsistent methhodology forr calculating savings acrross LDCs, reportiing additionaal details on engineeringg track projects, monitoring project documentatioons, and inclluding the asssumptions used when ccalculating ssimulated ennergy saavings from proposed projects. 

	
	
	

	AArchetype proogram staff sshould evaluuate the posssibility of inccreasing proogram incenttives frrom the standpoint of proogram cost-eeffectivenesss and net-too-gross impliications. 


	Prograam Archetype Element 
	Prograam Archetype Element 
	Prograam Archetype Element 
	Descripti on 

	Target secctor and segmeents 
	Target secctor and segmeents 
	Street lightingg 

	General prrogram marketing strategy 
	General prrogram marketing strategy 
	Targeted ma rketing 

	Customer eexperience 
	Customer eexperience 
	Technical asssistance 

	Incentive tyype 
	Incentive tyype 
	Customer rebbate 


	Figure
	
	
	
	

	MMunicipal streeet lighting pproject may represent a cost-effectivve source off efficiency foor 

	TR
	LDCs. There are fewer pootential part icipants, which can reduuce marketinng and outreeach 

	TR
	coosts; neverthheless, a smmaller market also increaases risks asssociated wi th not meetiing 

	TR
	taargets due too low particippation. 

	
	
	

	PParticipation in street lighhting retrofit projects deppends on muunicipal goveernment buddget 

	TR
	priorities and the availabiility of fundinng, and may make estimmating particiipation diffic ult. 

	TR
	LDCs could eengage in a fform of projeect pipeline ssurveillancee to track andd identify 

	TR
	opportunities for assistingg municipalitties with succh projects aas appropriatte. In fact, mmany 

	TR
	LDCs are muunicipal publiic enterprisees and may iimplement sstreet lightingg retrofits to 

	TR
	reeduce operaating costs, wwithout soliciiting other paarties for paarticipation. 


	Figure
	Figure
	Subsectorr 
	Sector Residential Commerccial Industrial  
	Figure
	Soource Notes Web Link (if aavailable) 
	2014 Onta rio Energy 
	2014 Onta rio Energy 
	2014 Onta rio Energy 
	Used to deriive top-line eneergy 
	http://www. ontarioenergybboard.ca/OEB 

	Board (OE B) Yearbook 
	Board (OE B) Yearbook 
	consumptionn by rate class , and 

	TR
	residential ccustomer countts 


	2014 MPA C data 
	2014 MPA C data 
	2014 MPA C data 
	Used to deriive square foottage and 
	https://wwww.mpac.ca/ 

	TR
	premise couunt data by resiidential and 
	(IESO purcchased dataset ) 

	TR
	commercial building type 


	Hemson sttudy 
	Hemson sttudy 
	Hemson sttudy 
	Used to deriive square foottage data for 
	Not applicaable 

	TR
	office, retail,, and food reta il building 
	(IESO commissioned studdy on office andd 

	TR
	types 
	retail commmercial floor spaace) 


	2014 Dun && Bradstreet 
	2014 Dun && Bradstreet 
	2014 Dun && Bradstreet 
	Used to deriive square foottage and 
	http://www. dnb.com/ 

	data 
	data 
	premise couunts by commeercial building 
	(IESO purcchased dataset ) 

	TR
	type 


	Public-secttor database 
	Public-secttor database 
	Public-secttor database 
	Used to deriive total energyy consumption 
	http://www. ontario.ca/dataa/energy-use-aand-

	TR
	for schools, universities, hoospitals, and 
	greenhousee-gas-emissionns-broader-pubblic-

	TR
	TCU 
	sector 


	Used to estaablish EUIs for remaining 
	Used to estaablish EUIs for remaining 
	Used to estaablish EUIs for remaining 
	http://www. eia.gov/consummption/ 

	commercial subsectors (noot included in 
	commercial subsectors (noot included in 
	commercial/data/2003/ 

	NRCan dataa) 
	NRCan dataa) 


	NRCan 20 11 
	NRCan 20 11 
	NRCan 20 11 
	Used to estaablish residentiial subsector 
	http://oee.nnrcan.gc.ca/corrporate/ 

	Residentia l Building 
	Residentia l Building 
	building typee EUIs 
	statistics/neeud/dpa/menuss/sheu/2011/ta ables.c 

	SCEU Dataabase 
	SCEU Dataabase 
	fm 


	United Stattes EPA & Lawrence BBerkeley Lab, 2001 Data Center Report 
	United Stattes EPA & Lawrence BBerkeley Lab, 2001 Data Center Report 
	United Stattes EPA & Lawrence BBerkeley Lab, 2001 Data Center Report 
	Used to estaablish data cennter building EUI 
	http://eetd.llbl.gov/sites/all//files/ lbnl_versionn_procieee_emmbargoed-1-1.ppdf 

	Statistics CCanada: 2006 Census (E 1561, Defined Household Income Status) 
	Statistics CCanada: 2006 Census (E 1561, Defined Household Income Status) 
	Used to estaablish low inco me households 
	http://www112.statcan.ca/ccensusrecensemeent/2006/dp-pd//hlt/97-563/Indeexeng.cfm 
	-
	-
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	Profil Residentia Commerc e Element al sector ial sector DDescription annd Calculationn Step Sources  
	Figure
	Profil Industrial e Element sector DDescription annd Calculationn Step Sources  
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	Table
	TR
	A: Low Energy Intensity 
	B - Medium EEnergy Intensity 
	C - Highh Energy Intennsity 

	TR
	Small 
	Mediumm Large 
	Small 
	Meedium 
	Largee 
	Small 
	Medium Laarge 

	Annual houurs
	Annual houurs
	 1,013 
	2,7000 8,064 
	1,013 
	3,150 
	8,4000 
	1,920 3,840 88,400 

	Average MMW 
	Average MMW 
	0.08
	 0.8 1.5 
	0.1 
	1.0 
	22.5 
	0.1 1.0 3.0 


	Type of Eneergy Intensity Subsector 
	Type of Eneergy Intensity Subsector 
	Type of Eneergy Intensity Subsector 
	Subsector 

	AA: Low energy inntensity 
	AA: Low energy inntensity 
	Fabricated metals 

	TR
	Miscellaneoous industrial 

	TR
	Electronic mmanufacturing 

	TR
	Paper manuufacturing 

	BB: Medium enerrgy intensity 
	BB: Medium enerrgy intensity 
	Food and b beverage manuufacturing 

	TR
	Auto-parts mmanufacturing 

	TR
	Wood produucts manufactuuring 

	TR
	Agricultural 

	CC: High energy intensity 
	CC: High energy intensity 
	Primary meetals 

	Non-metalli c minerals 
	Non-metalli c minerals 

	Plastic and rubber manufaacturing 
	Plastic and rubber manufaacturing 

	Chemical mmanufacturing 
	Chemical mmanufacturing 

	Petroleum rrefineries 
	Petroleum rrefineries 

	Mining 
	Mining 
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	Size 
	Size 
	Size 
	Number oof Employees 

	Small 
	Small 
	≤25 

	Mediumm 
	Mediumm 
	266–250 

	Large 
	Large 
	>>250 


	Figure
	Figure
	Figure
	Residential Secctor 
	Residential Secctor 
	Residential Secctor 
	Commmercial Sector 
	Industtrial Sector 

	Lighting Plug load Space heaating Space coo ling Ventilation and circulationn Domestic hhot water Refrigeratoors Freezers Dishwasheers Clothes dryyers Clothes waashers Cooking Dehumidifi ers Miscellaneous 
	Lighting Plug load Space heaating Space coo ling Ventilation and circulationn Domestic hhot water Refrigeratoors Freezers Dishwasheers Clothes dryyers Clothes waashers Cooking Dehumidifi ers Miscellaneous 
	Lighting interrior general Lighting interrior high bay Lighting exte rior Cooling direcct expansion (DDX) Cooling chilleers HVAC ventilaation Heating Domestic hott water Cooking Refrigeration Computer eqquipment Other plug lo ads Miscellaneouus 
	MMotors pumps MMotors fans bloowers MMotors other CCompressed ai r PProcess heatingg PProcess coolingg PProcess specifi c EElectrochemicaal HHVAC LLighting OOther 
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	FFigure 6-3: Exaample of LDC PProfile Summarry 
	FFigure 6-3: Exaample of LDC PProfile Summarry 
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	Figure
	Single family Row house MURB low rise MURB high rise Low income Other residential buildings Space HeatingSpace Cooling 14.2% 11.5% 18.9% 8.8% 24.8% 7.1% 27.1% 8.6% 19.7% 10.0% 19.7% 10.0% Domestic Hot WaterVentilation and Circulation % 17.5% 1.6% 19.8% 1.2% 21.9% 1.0% 21.5% 1.2% % 19.8% 1.4% % 19.8% 1.4% 18.6% 4.5% 16.9% 4.1% 14.2% 3.5% 12.7% 3.1% 16.4% 4.0% 16.4% 4.0% % 7.0% 1.5% % 7.2% 1.5% % 7.7% 1.6% % 8.0% 1.7% % 6.6% 1.4% % 6.6% 1.4% % 0.6% 4.6 % 0.6% 4.2 % 0.5% 3.5 % 0.4% 3.1 % 0.6% 4.0 % 0.6% 4.0 6%
	Tabble 6-8: Example of End Use PProfile for Residential Sectorr in Climate Zone 5 
	Tabble 6-8: Example of End Use PProfile for Residential Sectorr in Climate Zone 5 
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	
	
	
	

	MMore efficientt lighting (CFFLs and LEDDs) 

	
	
	

	CContinued coonversion of space heating and wateer heating fuuel share 

	
	
	

	RRising share of multi-residential dwelllings 

	
	
	

	MMore efficientt household appliances 
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	Figure
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	Parameter 
	Parameter 
	Parameter 
	Definition 

	Total numbber of househoolds 
	Total numbber of househoolds 
	Number of houuseholds eligibble and adoptinng a given meaasure. 

	Base equippment energy uuse intensity 
	Base equippment energy uuse intensity 
	Amount of kWWh consumed p per year for basseline equipmeent. 
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	Parameter 
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	
	
	
	

	DDevelopmentt and applicaation of repreesentative aadoption curvves. 

	
	
	

	MMapping of mmeasures to the adoptionn curves, and to the archhetype programs. 

	
	
	

	HHistoric perfoormance of pprograms in each LDC’s territory. 

	
	
	

	NNon-incentivee program enhancements. 

	
	
	

	Innclusion andd exclusion oof measures. 

	
	
	

	AAdding new mmeasures to archetype pprograms. 

	
	
	

	BBudget unconnstrained annd constraineed scenarioss, where thee budget connstrained 

	TR
	sccenario reprresented thee maximum ppotential that could be a chieved withh an LDC’s 

	TR
	budget, per thhe Conservaation First Frramework. 
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 Archety pe Program 
	 Archety pe Program 
	 Archety pe Program 
	NPV1 Costs     ($ mil.) 
	NPV Benefits ($ mil.) 
	NPV Net Benefits ($ mil.) 
	TRC BBC2 Raatio 
	NPV Costs ($ mil.)) 
	NPV Benefits ($ mil.) 
	NPV Net Benefits ($ mil.) 
	TRC BC Ratio 


	Residentia Constructio l New on $0.2 R $0.3 Commercia Residential $0.1 l and Industri 1.5 $0.2 al (C&I) 2 $0.3 $0.1 
	Audit and DDirect Install 
	Audit and DDirect Install 
	Audit and DDirect Install 
	$0.05 
	$1.1 
	$1.1 
	223.9
	 $0.055
	 $1.1 
	$1.1 
	23.9 

	Consumer 
	Consumer 
	$118.0 
	$142.4 
	$24.4 
	1.2
	 $107.66
	 $137.6 
	$30.0 
	1.3 

	Systems a nd Equipment 
	Systems a nd Equipment 
	$2.7 
	$3.2 
	$0.5 
	1.2
	 $2.66
	 $3.2 
	$0.5 
	1.2 

	Behaviouraal 
	Behaviouraal 
	$28.3 
	$31.1 
	$2.8 
	1.1
	 $28.22
	 $31.0 
	$2.8 
	1.1 

	Whole Homme 
	Whole Homme 
	$30.9 
	$36.5 
	$5.6 
	1.2
	 $24.33
	 $36.2 
	$11.8 
	1.5 


	Low Incomme 
	Low Incomme 
	Low Incomme 
	$6.2 
	$4.1 
	-$2.1 
	0.7
	 $6.22
	 $4.1 
	-$1.9 
	1.5 0.7 

	Aboriginal 
	Aboriginal 
	$0.8 
	$0.5 
	-$0.2 
	0.7
	 $0.77
	 $0.5 
	-$0.2 
	0.7 


	Retrofit 
	Retrofit 
	Retrofit 
	$729.1 
	$933.3 
	$204.2 
	1.3
	 $451.00
	 $862.7 
	$411.7 
	1.9 


	Figure
	Small Busi Audit and E Partners C&I New C Portfolio ness Energy Construction $40.8 $24.3 $13.6 $995  $96.8 $40.4 $17.0 $1,307 $55.9 $16.1 $3.4 $312 2.4 $26.6 1.7 $23.6 1.3 $7.9 1.3 $679 6 $92.6 6 $39.8 $66.0 9 $15.7 9 $1,225 $16.2 3.5 $7.8 $546 1.7 2.0 1.8 
	 Archetyype Prograam 
	 Archetyype Prograam 
	 Archetyype Prograam 
	NPPV Costs ($ mmil.) 
	NPV Benefits ($ mil.) 
	NPV NNet Benefits ($ mil.) 
	PAC BC Ratio 
	NPV Costs ($ mil.) 
	NPV Benefits ($ mil.) 
	NPV Net Benefits ($ mil.) 
	PAC BC Ratio 


	Audit and D Install Systems a Equipment Residentia Constructio Audit and Energy Pa C&I New Constructio Direct $ nd t l New on rtners $ on $0.04 $1.5 $0.1 $10.3 $ $4.2 $ R $1.0 $ $2.8 $ $0.3 $ Commercia 35.2 $2 14.8 $1 Residential $0.9 22.3 $1.3 1.8 $0.2 2.3 l and Industri 24.8 3.4 10.5 3.5 al (C&I) 
	Consumer 
	Consumer 
	Consumer 
	$$83.0
	 $123.9 
	$440.9
	 1.5 
	$0.04 $75.9 $1.5 $0.1 $0.3 $10.0 $34.6 $2.6 $13.7 
	$1.0 $119.7 $2.8 
	$0.9 $43.8 $1.3 $0.2 $24.6 $11.1 
	22.3 1.6 


	Behaviouraal 
	Behaviouraal 
	Behaviouraal 
	$$28.3
	 $27.1
	 -$$1.2
	 1.0 
	$28.2 
	$27.0 
	-$1.2 
	1.8 1.0 

	Whole Homme 
	Whole Homme 
	$$19.6
	 $31.7
	 $112.1
	 1.6 
	$15.5 
	$31.5 
	$16.0 
	2.0 


	Low Incomme 
	Low Incomme 
	Low Incomme 
	$6.2 
	$3.5
	 -$$2.6
	 0.6 
	$6.2 
	$3.5 
	-$2.6 
	2.3 0.6 

	Aboriginal 
	Aboriginal 
	$0.8 
	$0.5
	 -$$0.3
	 0.6 
	$0.7 
	$0.4 
	-$0.3 
	0.6


	Retrofit 
	Retrofit 
	Retrofit 
	$2214.8 
	$8 27.5 
	$6112.7 
	3.9 
	$138.5 
	$764.6 
	$626.0 
	5.5 

	Small Busi ness 
	Small Busi ness 
	$$28.0
	 $84.1
	 $556.1 
	3.0 
	$19.6 
	$80.6 
	$61.0 
	4.1 


	Portfolio 
	Portfolio 
	Portfolio 
	$397  
	$1,152
	 $755  
	2.9 
	$299 
	$1,080  
	$781 
	3.4 5.3 3.6 


	Figure
	Archet Progr type am 2 Co 015-2020 Program osts ($ mil.) Unconstra 
	2015-2020 Program Savings (MWh) 
	Acquisi Cost ($/MW tion s Wh) 
	2015-2 Progr Costs mil 2020 ram s ($ .) 
	2015-2 Progr Ne Savin (MW 2020 am t ngs h) 
	Acqui Cos ($/M sition sts Wh) 
	RResidential 
	Consumer 
	Consumer 
	Consumer 
	$657.5 
	987,829 
	$666
	 $619.5 
	9555,632 
	$647 


	Behaviouraal 
	Behaviouraal 
	Behaviouraal 
	$102.0 
	131,633 
	$775
	 $101.8
	 131,457 
	$775 

	Whole Homme 
	Whole Homme 
	$136.2 
	90,140 
	$11,511 
	$1 08.4 
	877,378 
	$$1,241 


	Low Incomme 
	Low Incomme 
	Low Incomme 
	$52.9 
	47,041 
	$11,125 
	$52.9
	 477,041 
	$$1,113 

	Aboriginal 
	Aboriginal 
	$6.4 
	5,004
	 $11,271 
	$6.4 
	44,982 
	$$1,282 


	Commercial and Industri al (C&I) 
	Retrofit 
	Retrofit 
	Retrofit 
	$1,057.3 
	4,080,566 
	$259
	 $718.6 
	3,7644,778  
	$191 

	Small Busi ness 
	Small Busi ness 
	$300.3 
	837,497 
	$359
	 $259.6 
	8144,921 
	$319 


	Audit and EEnergy 
	Audit and EEnergy 
	Audit and EEnergy 
	$92.6 
	482,159 
	$192 
	$90.7 
	4744,563 
	$191 

	Partners 
	Partners 

	C&I New 
	C&I New 
	$22.0 
	77,285 
	$285 
	$15.1 
	71,568 
	$211 

	Constructioon 
	Constructioon 


	Portfolio 
	Portfolio 
	Portfolio 
	$2,440  
	6,759,767 
	$361
	 $1,9984.1 
	6,3722,880  
	$311 
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	11 AAdditional AAnalyyses 
	The prevvious sectionns describe tthat the poteential savingss were estimmated for fouur scenarios: technicall, economic, unconstrainned achievabble and budgget constrainned achievaable potentiaal scenarioss. This section includes additional aanalyses disccussing howw the potentiaal savings wwere: 
	
	
	
	

	CCompared to the baselinee use case aand referencce case foreecast. 

	
	
	

	AAssessed to ddetermine thhe sensitivityy of the savinngs to changges in variouus input parameters. 

	
	
	

	AAssessed agaainst actual savings fromm states in thhe northeastern United States to determine hoow realistic aand feasible the savings estimates wwere. 


	In Sectioon 12, recommmendationss are provideed for future studies. 
	11.1 PPotential Compared with Baselinne and Reeferencee Case FForecastt 
	The comparison of thhe technical, economic aand achievaable potential scenarios wwith the basseline and the rreference caase forecast is illustratedd in Figure 11-1, and thee electricity looad values aare summarized Table 11-1. The perrsistent savings in 2020 ranged fromm 28% for thhe technical potential scenario to 5% for the bbudget consstrained achievable poteential scenario when compared to the refeerence case forecast. Thhe budget coonstrained aachievable pootential was 6,373 GWWh in 2020, as summariiz
	Figure
	Figgure 11-1: PPotential Sccenarios Coompared witth Baselinee and Refereence Case 
	Figure
	TTable 11-1: Annual Elecctricity Usee by Scenarrio for 2014 to 2020 (GWWh/year) 
	TTable 11-1: Annual Elecctricity Usee by Scenarrio for 2014 to 2020 (GWWh/year) 
	Table 11-2: Persiistent Savinngs by Scennario in 20220 (GWh/yeaar) 

	Sc Base year case Achievable budget con Achievable unconstrain Economic Technical p enario and reference e potential: nstrained e potential: ned potential potential 2014 118,443 118,443 118,443 118,443 118,443 2015 115,877 115,120  115,078  111,798 110,067 2016 117,331 115,801  115,712  109,311 105,744  105,450 100,216  102,514 95,588 2017 117,331 114,772  114,623 2018 2 118,237 1 114,572 1 114,357 12019 20 18,907 11 13,963  11 13,666  11 020 19,515 13,142 12,756 99,345 9 90,762 8 96,108 85,902 
	Figure
	Scenario 
	Scenario 
	Scenario 
	20020 

	TTechnical potenntial 
	TTechnical potenntial 
	33,613 

	EEconomic potenntial 
	EEconomic potenntial 
	23,381 

	AAchievable poteential: unconstrrained 
	AAchievable poteential: unconstrrained 
	6,760 

	AAchievable poteential: budget cconstrained 
	AAchievable poteential: budget cconstrained 
	6,373 


	11.2 CComparisson withh Other JJurisdicttions 
	The mainn objective oof the compaarison of the Ontario achhievable poteential scenario savings wwith comparable states inn the United States was to assess hoow realistic and feasiblee the potentiaal savings eestimates weere. The following items and data wwere consideered in the coomparative methodology: 
	
	
	
	

	CCompared Ontario achievvable potenttial results wwith nine norttheastern Ammerican stattes: NNew York, Maassachusettts, Maryland, Connecticuut, New Hammpshire, the District of CColumbia, Rhhode Island, Vermont, and Maine. 

	
	
	
	

	TThe specific sstates were selected beccause: 

	
	
	
	

	The climaate is similar to two of thee climate reggions in Onttario (in whicch almost 922% of Ontario’s electricity looad is located). 

	
	
	

	The states provide a range of aveerage annuaal electricity sales that arre less, similar, and moree compared tto Ontario’s. The sales ccomparison is provided in Figure 11-2. 



	
	
	

	OOntario’s dataa was basedd on the annnual averagee potential saavings estimmated for six yeears from 20015 to 2020.. 

	
	
	

	TThe Americann. states’ daata is based on actual avverage annuual savings aand costs forr a foour-year period from 20111 to 2014. 

	
	
	

	DData for Ameerican states were obtainned from thee Northeast EEnergy Efficciency PPartnerships Regional Ennergy Efficieency Databasse (). DDetailed inforrmation abouut the degree of programm evaluationn of project MM&V were noot available. 
	https://reeed.neep.orgg/Focus.asppx



	As illustraated in Figure 11-2, Onttario’s annuaal average ssales from 20011 to 2014 were comparable to Conneecticut and rrelatively cloose to the avverage of thee nine northeeastern Americann states. Whhen this studdy’s estimatee of achievabble potential for all sectoors was compared to the actuual savings oof the nine sstates (see FFigure 11-3),, the followinng was obseerved: 
	
	
	
	

	OOntario’s uncconstrained aand budget cconstrained achievable potential (reespectively 0.94% and 0..88% of total sales) is slightly less thhan the averrage savingss achieved bby the AAmerican staates (1.08% oof total saless). 

	
	
	

	MMassachusettts and Vermmont achieveed more thann double thee percentagee of savings (22.08% and 1.85%, respeectively, of tootal sales) wwhen compared to Ontarrio’s 0.88% budget constrained achieevable. 

	
	
	

	CConnecticut aachieved 0.889% savingss of total salees, which is almost the ssame as 


	Figure
	OOntario’s 0.888% budget cconstrained achievable ppotential. When thee residential and non-residential savvings were cconsidered, aas a percenttage of total provinciaal or state saales (as illusttrated in Figuure 11-4 andd Figure 11--5), then the comparisonn indicatedd: 
	
	
	
	

	AA large portioon of achievaable potentiaal was achieeved in the reesidential seector versus the non-residential sector forr American sstates when compared wwith Ontario. Ontario’s noonreesidential saavings percentage (0.70%%) of the tottal sales wass relatively cclose to the average of the nine states (0.68%), wwhile the Ontario residenntial savingss percentagee (00.17%) was almost half tthat of the AAmerican staates (0.40%)) 
	-


	
	
	

	MMassachusettts and Vermmont achieveed significantly larger savings in bothh residentiall and non-residential sectors wwhen comparred to Ontario’s budget cconstrained achievable potential. 


	The most likely reasoon for the larrger residential portion oof savings inn the American states waas due to the proportionn of residentiial versus noon-residentiaal sales in thhese states, compared too Ontario. Data was noot available tto separate out the residdential versuus non-residential sales for the seleccted Americaan states. 
	Based onn the compaarative analyysis, Ontario’’s achievablee potential ssavings estimmate appearred to be withinn the feasiblee range of acctual savingss achieved bby the Amerrican states, and some sstates achievedd a significanntly higher peercentage saavings of saales than wass estimated for Ontario. 
	The acquuisition costss to achieve the savingss in Ontario aand the ninee American sstates are compared in Figure 111-6 and Figgure 11-7. Comparing thhe estimatedd Ontario acqquisition cossts for the acchievable pootential scennarios with thhe actual acqquisition cossts in the Ammerican statees led to thee following oobservations: 
	
	
	
	

	TThe average acquisition ccosts of the nine Americcan states wwere betweenn the estimaated acquisition coost for Ontarrio’s unconsttrained and budget consstrained scenarios. 

	
	
	

	OOntario’s estimated acquisition cost tto achieve thhe total savinngs under thhe budget coonstrained sscenario: 


	Was comparable to NNew York, which has thee second lowwest acquisittion costs of the nine Ameerican states. 
	

	Was significantly lesss when comppared to Masssachusettss, Connecticuut, and Vermmont. Since thee budget connstrained scenario was bbased on ann optimized TTRC rankingg approach, one 
	

	would exxpect the acqquisition cosst to be someewhat optimized. Havingg the Ontarioo estimated acquisitioon cost for thhe unconstraained and buudget constrrained scenaarios respecctively higherr and 
	would exxpect the acqquisition cosst to be someewhat optimized. Havingg the Ontarioo estimated acquisitioon cost for thhe unconstraained and buudget constrrained scenaarios respecctively higherr and 
	lower thaan the average acquisitioon cost of the American states, indiccated that thhe Ontario estimate was in the rrange of whaat would be practically aachievable. 

	Figure
	Figure 111-2: Averagge Annual SSales of Ontario and AAmerican Sttates (Total for Residenntial, Commmercial, aand Industriial Sectors) 
	Figure
	Figure 11-3: Compparison of SSavings as PPercentagee of Total Saales 
	Figure 11-3: Compparison of SSavings as PPercentagee of Total Saales 
	Figure 11-4: CComparisonn of Resideential Savinggs as Perceentage of Tootal Sales 
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	Figure
	Figure
	Figuure 11-5: Coomparison oof Non-Residential Savvings as Perrcentage off Total Saless 
	Figuure 11-5: Coomparison oof Non-Residential Savvings as Perrcentage off Total Saless 
	Figure 11-6: Compaarison of Accquisition CCosts 

	Figure
	Figure
	Figure
	Figuure 11-7: Coomparison oof Acquisitiion Costs aand Savingss 
	Figure
	Figure
	11.3 SSensitivitty Analyysis 
	The objeective of this task was to assess the impact on thhe achievable potential ssavings if keey input parrameters were changed. This provided an indicaation of how sensitive the results weere to changes in input paraameters. Reesults from twwo LDCs weere used in tthe sensitivitty analyses: 
	
	
	
	

	LDC 1: mediuum to large ssized LDC wwith a relativeely smaller pportion of ressidential load. 

	
	
	

	LDC 2: mediuum to large ssized LDC wwith relativelyy larger porttion of resideential load. 


	The key input parameters that wwere assesseed in the sennsitivity analyysis were: 
	
	
	
	

	Inncentive ratees 

	
	
	

	AAdoption curvves 

	
	
	

	AAvoided cost. 


	The senssitivity analyssis is discusssed in the reemainder of this section. 
	11.3.1 Inncentive RRates 
	The following methoddology was used to asseess the impaact on the acchievable pootential whenn incentivee rates were changed: 
	
	
	
	

	Inncentive ratees were channged +/- 25%% for all archhetype progrrams. The 225% incentivve inncrease wass not applied to archetype programs,, such as Loow Income, ssince its inncentive ratee was already 100%. 

	
	
	

	TThe price elasticity reseaarch conductted for this sstudy was refferenced. Foor the coommercial aand industriaal sectors, the price elastticity value wwas found too be 0.46; the reesidential seector price elasticity value was estimmated at 0.255.
	1 


	
	
	

	TThe price elasticity valuess were usedd to establishh the adjustmment factor tto be appliedd to thhe base casee modelled ssavings estimmates usingg the formulaa: Savings FFactor Adjusttment = 1+ (Price EElasticity Valuue x Incentivve Change %%). 


	
	
	
	

	For commmercial and industrial secctors, the saavings adjusttment factorr was estimaated at 1.115 ffor +25% inccentive adjusstment and 00.885 for -255% incentivee adjustmentt. 

	
	
	

	For the reesidential se ctors, the saavings adjus stment factorr was estimaated at 1.06225 for +25% incentive adjusstment and 00.9375 for -225% incentivve adjustmennt. 


	 Price elastticity is a basic mmeasure of demand or supply sennsitivity to changees in price. An elasticity value of 1.0 would indicaate a product that is perfectly elastic: any change in price would result in drastic changes to supply and demand (in this case, supply and demand wouuld drop to 0).  AAn elasticity valuee of 0 indicates thhat changes to pprice have no effeect on supply and demand. Thesse extreme casses are theoreticaal, or at least raree. More commonnly, elasticity valuues fall within thee ra
	1

	Figure
	TThe combination of the inncentive ratee adjustmentt and modeleed savings aadjustment wwas used to estimmate a reviseed 2020 portffolio savingss estimate. TThis result wwas compareed against both tthe unconstrrained, achieevable basee case savinggs and the bbudget coonstrained bbase case saavings. 
	

	The resuults from the analysis aree illustrated iin Figure 11--8 and Figurre 11-9. Thee unconstrainned scenario indicated thhat increasing or decreassing the inceentive rates would lead tto proportionnal increasess and decreaases in savings. 
	The budgget constrainned scenarioo indicated that the portion of resideential load afffects the impact of increasing or decreasing the inncentive ratees because of the lowerr price elasticity for the residentiaal sector. Foor an LDC wwith a relativeely larger portion of residdential load, more moneey allocatedd to incentivees would nott translate innto incremenntally more ssavings. 
	Figure 11-8: Sennsitivity to CChanges inn Incentive RRates – Uncconstrainedd Achievablle 
	Figure
	Figure
	Figure 11-9: Sensitivity to Chaanges in Incentive Rattes – Budgeet Constrainned Achievaable 
	Figure
	11.3.2 AAdoption CCurves 
	A faster oor slower paarticipation raate in prograams compareed to the estimated adooption in this study woould result in a change inn the adoptioon curves. TThe sensitivitty of the estimated achievabble potential to changes in the adopttion curves wwas assesseed. The following methodology was ussed to assess the impactt on the achiievable poteential when aadoption currves were chaanged: 
	
	
	
	

	AAdoption ratees were revissed by +/-255% across alll measures for each yeaar of the shoort teerm horizon 

	
	
	

	Inncentive andd program addministrativee costs weree also revisedd, in line with the calculaated saavings increease/decreasse 

	
	
	

	TThe impact on the 2020 pportfolio eneergy savings was calculaated and wass compared with both unconstrained and bbudget constrained achieevable potential base caase scenarioos. 


	Figure 111-10 and Figgure 11-11 pprovide the reesults of thee sensitivity aanalysis; forr both the unconstrained and thhe budget coonstrained scenarios, the increase oor decrease in savings wwere relativelyy proportionaal to the channges in adopption rates. Increased adoption ratees in the budget constrainned scenarioo did have a significant loower impactt on increaseed savings, compared too the unconstrained scenaario. A 25% iincrease in aadoption ratees resulted iin a savings increase of between 6% and 8%
	Figure
	Figuree 11-10: Sennsitivity to CChanges in Adoption CCurves – Unnconstraineed Achievabble 
	Figure
	Figgure 11-11: Sensitivity to Changess in Adoptioon Curves –– Budget Coonstrained Acchievable 
	Figure
	11.3.3 AAvoided Coost 
	The following methoddology was used to asseess the impaact on the acchievable pootential whenn avoided ccosts were cchanged:  
	
	
	
	

	AAvoided costss were revissed by +/-25%% for the shhort term horrizon 

	
	
	

	TThe impact on the 2020 pportfolio eneergy savings were calcullated and weere compareed wwith both the unconstrainned and the bbudget consstrained achievable poteential base ccase sccenarios. 


	Figure
	Figure 111-12 and Figgure 11-13 pprovide the reesults of thee sensitivity aanalysis for both the unconstrained and thhe budget coonstrained scenarios. A small correlated impactt was observved for the unnconstrainedd potential: aa 25% increaase in avoideed costs ledd to 3% addittional potenttial. There aree only a feww measures tthat moved oover the cosst-effectiveneess threshold with a 25%% increase in avoided ccost; for a 255% decreasee in avoidedd costs, the ppotential wass slightly reduced. The sensitivv
	For the bbudget consttrained achieevable potenntial scenarioo, there wass no direct coorrelation wiith an increase or decreasee of avoided cost. A poteential reasonn for this ressult was that the change in measures (as measuures got addded or removved from thee program) aand the cost to deliver the measures that actually got adoptted in each sscenario (+/--25%) was nnot correlateed with the avoided ccosts. Even though avoiided costs inncreased by 25% and a few more mmeasures weere included in the portfoolio
	Figurre 11-12: Seensitivity too Changes inn Avoided CCosts – Uncconstrainedd Achievablle 
	Figure
	Figure
	Figure 111-13: Senssitivity to Chhanges in AAvoided Cossts – Budgeet Constrainned Achievvable 
	Figure
	11.4 CConservaation Firr ework annd Behin
	st Frame nd-the-MMeter GGeneratioon 
	The poteential for elecctricity reducction resultinng from BMGG was assesssed in a sepparate studyy and the methodology andd results werre presentedd in a separaate report puublished by IIESO. The results from the BMGG study weree used to determine the total achievvable potential for electricity reductionn. To ensuree that no douuble countingg of electricitty reduction occurred, thhe EE potenntial was moddelled using a reference case forecaast that was reduced by the value off the BMG potential. The total b
	The total budget constrained achhievable poteential for EEE and BMG is 7,351 GWWh in 2020, 55% more thaan the 7,000 GWh provinncial target sset by the CFFF for 2020.. The total acchievable potential in 2020 is ssummarized in Table 11--4; the budgeet associateed with the aachievable potential was $ 2,2133 million. 
	Figure
	Tablee 11-3 Provinvial Budgeet 2015 to 22020 (Millionns of Dollarrs) 
	CFF Framew ork Budget 
	CFF Framew ork Budget 
	CFF Framew ork Budget 
	Legaacy Budget Speent in 2015 
	BMG Sppending 
	Total Constrained Budget for EE 

	1,836 
	1,836 
	377 
	1778 
	2,0335 


	Table 11-4: Provincial Budgeet Constrained Achievvable Potenttial: Budgett and Savinngs 
	Option 
	Spending ($ million) 
	Savings (GWh) 
	EE 
	EE 
	EE 
	2,,035 
	6,3773 

	BMG 
	BMG 
	178 
	9778 

	Total AAPS 
	Total AAPS 
	2,,213 
	7,3551 

	CFF TTarget 
	CFF TTarget 
	7,0000 


	Figure
	12 CConclusionns andd Recoommeendatt
	ions 
	This secttion providess a summaryy of the concclusions fromm the potenttial analysis and recommeendations onn how future achievable potential stuudies could be improvedd, both throuugh study proocesses andd through additional dataa collection. 
	12.1 SSummaryy Concluusions frrom Poteential Annalysis 
	In the 2014 base yeaar, the largesst portion of electricity wwas consumeed by the coommercial seector (57,031 GGWh per yeaar or 48% off the total eleectricity use), followed bby the resideential sector (39,461 GGWh per yeaar or 33%); tthe industriaal sector useed the smalleest portion oof electricity (21,951 GGWh per yeaar or 19%). TThe residential single faamily subsecctor accounteed for the laargest electricityy use by subbsector, withh 29,974 GWWh per year. The end usee with the laargest electricity use 
	The load forecast forr 2015 to 20220 estimatedd a total incrrease in elecctricity use oof 0.9% fromm 118,443 GWh in 2014 to 119,5155 GWh in 20020. The commmercial sector is expeccted to provide the largeest increase in electricity use of 2,451 GWh fromm 2014 to 2020, a 4.3% iincrease. Thhe growth inn electricity uuse was maiinly due to thhe expected increase in commercial floor spacee. The residdential sectoor electricity use is expeccted to decreease by 5.5%%, mainly duue to the continuedd conversionn of s
	-

	The perssistent savinggs in 2020 raanged from 28% for the technical pootential to 5%% for the budget constrainned achievabble potential when comppared to the reference caase forecastt, as illustratted in Figure 122-1. The buddget constrained achievaable potentiaal in 2020 wwas estimatedd to be an annual persistent savving of 6,3733 GWh, as ssummarized in Table 12--1. The largeest portion oof the savings wwas from thee commerciaal sector, whhich accountted for 73% oof the budgeet constraineed achievabble pot
	Figure
	Table 12-1: Persiistent Savinngs by Scennario in 20220 (GWh/yeaar) 
	Scenario 
	Scenario 
	Scenario 
	20020 

	TTechnical potenntial 
	TTechnical potenntial 
	33,613 

	EEconomic potenntial 
	EEconomic potenntial 
	23,381 

	AAchievable poteential: unconstrrained 
	AAchievable poteential: unconstrrained 
	6,760 

	AAchievable poteential: budget cconstrained 
	AAchievable poteential: budget cconstrained 
	6,373 


	Figgure 12-1: PPotential Sccenarios Coompared witth Baselinee and Refereence Case 
	Figure
	To achieve the potenntial savings, the followinng archetypee programs were identified to addreess gaps andd recommendations fromm the evaluations of exissting programms, and to gguide LDCs in developinng and enhaancing progrrams: 
	
	
	
	
	

	RResidential SSector: 

	
	
	
	

	Consumeer 

	
	
	

	System and Equipmeent 

	
	
	

	Audit andd Direct Instaall 

	
	
	

	Whole Hoome 

	
	
	

	Behavioural 

	
	
	

	Low Incomme 

	
	
	

	Aboriginaal 

	
	
	

	New Consstruction 



	
	
	
	

	CCommercial aand Industriaal Sectors: 

	
	
	
	

	Audit andd Energy Parrtners 

	
	
	

	Retrofit 

	
	
	

	Small Bussiness 

	
	
	

	New Consstruction 




	Figure
	These arrchetype proograms are ddescribed in detail in Secction 5. The potential saavings from tthe archetype programs indicated that the largesst budget coonstrained acchievable pootential couldd be obtained from the Reetrofit (close to 60% of tootal persisteent, achievabble potential savings in 22020) and Conssumer (closee to 15% of savings) arcchetype proggrams. 
	Figure 12--2: Achievaable Potential Persistennt Savings by Sector inn 2020 
	Figure
	Figure
	Figure 12-3: Budget Constrained Achievvable Potential Persisteent Savingss by Archettype Proggram in 20200 
	Figure
	The archhetype prograams with thee highest TRRC in the buddget constraained achievvable potentiial scenario are the Auddit and Direcct Install (TRCC of 23.9) and Small Buusiness (TRCC of 3.5) archetype programs.. Similarly, thhe highest PPAC in the buudget constrrained achieevable potenntial scenario was observved for the AAudit and Direect Install (PPAC of 22.3)) programs, while the Reetrofit (PAC of 55.5) archetype program had the seccond highestt PAC. 
	The portffolio acquisittion cost was estimated to be $311 per MWh for the budgett constrainedd scenario. In the budgget constrainned scenarioo the highestt acquisition costs were associated with the Aboriginal ($1,2882 per MWh)) and Wholee Home ($1,2241 per MWWh) archetypee programs, while thee lowest acquuisition costss were assoociated with tthe Audit and Energy Paartners ($191 per MWh) annd Retrofit ($$191 per MWWh) archetyppe programss. 
	Based onn the compaarative analyysis, Ontario’’s achievablee potential ssavings estimmate for the study timmeframe wass within the feasible rangge of actual ssavings achieved by thee American states, and some staates achieved significanttly higher peercent savinggs of sales thhan estimateed for Ontarrio. Since thee budget connstrained sccenario is baased on an ooptimized TRRC ranking approachh, one wouldd expect the acquisition cost to be soomewhat opptimized. Having Ontarioo’s estimatedd acquisitionn cost 
	Based onn the compaarative analyysis, Ontario’’s achievablee potential ssavings estimmate for the study timmeframe wass within the feasible rangge of actual ssavings achieved by thee American states, and some staates achieved significanttly higher peercent savinggs of sales thhan estimateed for Ontarrio. Since thee budget connstrained sccenario is baased on an ooptimized TRRC ranking approachh, one wouldd expect the acquisition cost to be soomewhat opptimized. Having Ontarioo’s estimatedd acquisitionn cost 
	higher annd lower than the averagge acquisitioon cost of thee American states indicaated that thee Ontario eestimate wass in the rangge of what coould be pracctically achieevable. 

	Figure
	The budgget constrainned scenarioo indicated that the portion of resideential load afffected the impact off increasing or decreasinng the incenntive rates beecause of thhe lower pricce elasticity ffor the residential sectorr. For an LDC with a relaatively largerr portion of rresidential looad, allocatinng more mooney to incenntives did noot result in incrementally more savinggs. 
	For both the unconsttrained and bbudget consstrained scennarios, the inncrease or ddecrease in savings wwere relativeely proportional to the chhanges in addoption ratess. Increasedd adoption raates in the budget constraained scenarrio did have a significanttly lower imppact on increeased savinggs compared to the uncconstrained sscenario. A 225% increasse in adoptioon rates resuulted in a savvings increase of between 6% and 8%% in the budgget constrainned achievabble potential scenario, compared to 23% to 24
	A small ccorrelated immpact was obbserved for tthe unconstrrained potenntial: a 25% increase in avoided ccosts led to 3% additionnal potential. The sensitivvity analysiss indicated thhat the residentiaal sector waas more senssitive to channges in avoided costs. FFor the budgget constrainned achievabble potential scenario, there was no apparent, diirect correlattion with an increase or decreasee in avoided cost. A poteential reasonn for this result was that the change in measuress (measurees getting addded o
	The total budget constrained achhievable poteential savinggs for EE annd BMG wass 7,351 GWhh in 2020, 5%% more than the 7,000 GGWh provinccial target, seet by the CFF for 2020. TThe budget associateed with the aachievable ppotential wass $ 2,213 million. 
	12.2 RRecommmendationns for Fuuture Stuudies 
	A numbeer of observaations and reecommendations were iddentified thaat would improve data, ensure accuracy, adddress gaps, and enhancce the proceess for futuree potential annalyses. 
	Overall PProcess, Meethodologyy, and Scheddule 
	
	
	
	

	SSince this waas the first timme LDC proffiles were deeveloped as part of the aachievable 

	TR
	potential studdy, the devellopment andd review of thhe profiles toook more timme than originally 

	TR
	planned. Thiss resulted in reducing thee time availaable for subssequent taskks. It is 

	TR
	anticipated thhat the updatting of the LDC profiles will require lless time in the next stu dy, 

	TR
	but sufficient time needs to be allocated to this sttep. 

	
	
	

	SSufficient timee needs to bbe allocated to generate e and review draft resultss. It is 

	TR
	reecommendeed that conduucting test mmodel runs too review draft results takke place befoore 

	TR
	undertaking aa full model rrun. A full model run reqquires signifi cantly more time and efffort 

	TR
	coompared to a test modeel run. 


	Figure
	
	
	
	

	MMethodologiees and approoaches weree reviewed aand adjustedd as needed throughout the sttudy. In somme cases, extra time wouuld have provided even more opporttunity to refinne thhe methodologies. In future studies, it may be beeneficial to identify key mmethodologies and plan extra time to revview these mmethodologiees and their implicationss. 

	
	
	

	TThe study useed an optim ized TRC raanking approoach to estimmate the buddget constraiined achievable pootential. Deppending on t he objectivees of future ppotential studdies, it may be beneficial to rreview additional approaaches to devveloping buddget constrained achievaable potential. 

	
	
	

	TThis was the first time thaat both EE aand BMG pottential was aassessed annd integratedd to derive the potential savinngs. Combiniing the two sstudies into one study wwould assist in a mmore effectivee alignment of the methodologies annd the scheddule of the inntegration. 

	
	
	

	TThe study waas completedd in mid-2016 and used 2014 as thee base year, but close too the coompletion off the project,, program evvaluation data became aavailable forr 2015. It is reecommendeed that IESO  consider th e timing of the program evaluation rresults whenn 


	sccheduling thhe achievable potential sstudy and whhen selectingg the base yyear. 
	Data Collection: 
	
	
	
	

	SSince the study followed a bottom-upp approach tthat was LDCC and prograam focused, it wwas importannt to obtain aas much LDCC and prograam primary ddata as posssible; this wiill also be the caase in futuree studies. 

	
	
	

	OObtaining LDC data priorr to the formaal kick-off off the study aassisted in opptimizing thee time required to conduct the study; IEESO should follow a simmilar approacch in the futuure. 

	
	
	

	PProgram perfformance daata would proovide importtant input forr the study, eespecially inn teerms of undeerstanding pparticipation rates and mmeasure adopption. Accurrately trackinng thhis informatioon and beingg able to acccess the infoormation for the study, hhelps increasse thhe accuracy of future stuudies. This iss especially applicable too the commercial prograams and measurees, since the largest poteential was ideentified in thhis sector, buut the trackinng of mmeasure adooption and off participation


	LDC Proofiles: 
	
	
	
	

	TThe LDC proffiles provideed a significaant benefit too the study bby defining thhe segmentaation and load share for each LLDC. The daata provided by LDCs too develop thee profiles coovered moree than 80% oof the electric load and ssignificantly increased thhe confidencce in accuracy of thhe base yeaar profile. The LDC profilles were onee of the key inputs in thee mmodel. Updatting the profiles will be aa critical commponent to innclude in future studies. 

	
	
	
	

	TThe larger LDDCs were abble to providee data to devvelop the LDDC profiles, while many of thhe smaller LDCs had diffficulty submitting the daata. Most ofteen, the smaller LDCs didd not have the neceessary resouurces or did not track annd collect thee data in a wway that wass easy to comppile in the forrmat requestted for the sstudy. It is recommendedd that IESO take 

	thhe lead in coollecting dataa from the smmaller LDCss, providing aassistance too the smalleer LDCs in the ddata collectioon step. 

	
	
	

	MMapping the billing data tto the NAICSS is very benneficial to seegmenting thhe LDC dataa and developing mmore accurate LDC profiles. It is recoommended tthat IESO prromote the mmapping of billing data too NAICS wheen it can be done cost-eeffectively, and when it aalso provides additional beneffits to the LDDC. This is eespecially rellevant to thee commerciaal seector, which in this studyy accountedd for the largeest electricitty use and thhe largest achievable pootential, but had very divverse subsecctors

	
	
	

	TThe accuracyy of the achieevable potenntial analysiss would be improved byy having studdies off primary daata and informmation to infform, for exaample, energgy intensity vvalues according too building typpe and end uuse saturatioon. However, these studdies can be relatively exxpensive annd IESO wouuld need to ccompare thee cost versuss the benefitt of the studies. TThe benefit oof the studiess can be incrreased if theey serve a puurpose beyoond the achievable pootential analysis; for exaample, the innform


	Figure
	Measurees: 
	
	
	
	

	TThe incentivee rate was a significant ddriver in the aacquisition ccosts, typicaally represennting thhe majority oof the prograam delivery ccosts. The inncentive ratees were provvided to Nexxant by IESO baseed on 2014 eevaluation findings. Whiile fairly good records wwere kept on the inncentive costs, informatioon on the avverage meassure incremeental costs wwas not as wwell organized. A provincial-wwide databasse that trackss measure inncremental costs wouldc be useful for the accurate esstimation of iinc

	
	
	
	

	TThe IESO’s MM&A list and measure daatabase werre important information sources for the achievable pootential studies. It is recoommended tthat IESO exxpand the mmeasure database to include: 

	
	
	
	

	Baseline information about resideential and coommercial avverage equipment efficienciees (e.g. averrage central AC SEER vvalue) and buuilding charaacteristics (ee.g. average rresidential ceeiling R-valuue) throughoout the provinnce. 

	
	
	

	Province--wide measuure incremenntal cost dataa. 

	
	
	

	The “87600” avoided eenergy costss (currently thhe avoided eenergy costss are seasonnal). 

	
	
	

	Assign cliimate zone sspecific deemmed savingss and costs ffor key paraameters, succh as: lighting hoours of use ((HOU) and HHVAC equivvalent full loaad hours (EFFLH). 




	Figure
	Workingg Group: 
	
	
	
	

	TThe working ggroup functioned very wwell throughoout the studyy and was a critical elemment inn the successs of the studdy. It is recommmended thhat IESO continue with tthe inclusionn of a wworking group and sub-wworking groups in future studies, to aassist with g uidance, inpput, reeview of drafft and final pproject materrial, and commmunicationn with the LDDCs. 

	
	
	

	DDue to the sizze and compplexity of thee study, provviding both uunderlying (i..e. assumptiions) data and resuults data to wworking grouup memberss in an expeddited manneer and in an understandabble format prroved challenging. For fuuture studiess, it is recommmended thaat IEESO build thhis into the p rocess earlyy on to providde information to LDCs in a meaninngful and digestiblee format withh more comffortable leadd-time. 

	
	
	

	TTo manage thhe project annd ensure efffective commmunication and interacttion with the wworking group, IESO shoould have addequate stafff dedicated tto the projecct. Having a full-time IESO prooject managger on the prroject was a very importaant element  of success.. 


	Coordination with NNatural Gass DSM Programs 
	
	
	
	

	AA few measures are applicable to both CDM andd DSM progrrams. It is reecommendedd that IEESO share ddata relevantt to the adopption of thesse measuress to inform fuuture potential sttudies. 

	
	
	

	TThe shared ddata can alsoo assist in prrogram desiggn and proggram deliveryy to minimizee the duplication off efforts betwween LDCs aand the gas utilities. 
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	13 AAcronnyms 
	AC: 
	AC: 
	AC: 
	Air condiitioning 

	ACP: 
	ACP: 
	Aboriginaal Conservation Programm 

	AEP: 
	AEP: 
	Americann Electric Poower 

	APS: 
	APS: 
	Achievabble potential study 

	BC: 
	BC: 
	Benefit aand cost 

	BMG: 
	BMG: 
	Behind-thhe-meter geeneration 

	C&I: 
	C&I: 
	Commerrcial and induustrial 

	CAC: 
	CAC: 
	Central aair conditioniing 

	CDM: 
	CDM: 
	Conservaation and deemand manaagement 

	CDM: 
	CDM: 
	Conservaation and deemand manaagement 

	CEE: 
	CEE: 
	Consortiuum for Energgy Efficiencyy 

	CFF: 
	CFF: 
	Conservaation First Framework 

	CFL: 
	CFL: 
	Compactt fluorescentt lightbulb 

	DES: 
	DES: 
	Detailed Engineeringg Study 

	DX: 
	DX: 
	Direct exxpansion 

	EBCII: 
	EBCII: 
	Existing Building Commmissioningg Incentive Innitiative 

	ECA: 
	ECA: 
	Energy cconservationn agreement 

	ECM: 
	ECM: 
	Electroniically commuutated motor 

	EE: 
	EE: 
	Energy eefficiency 

	EFLH: 
	EFLH: 
	Equivalent full load hhours 

	EUF: 
	EUF: 
	End use forecasting 

	GWh: 
	GWh: 
	Gigawattt-hours 


	Figure
	HOU: 
	HOU: 
	HOU: 
	Hours of use 

	HPNC: 
	HPNC: 
	High-perrformance neew constructtion 

	HVAC: 
	HVAC: 
	Heating, ventilation, and air condditioning 

	HVLS: 
	HVLS: 
	High-voluume, low-speed 

	IESO: 
	IESO: 
	Independdent Electriccity System OOperator 

	kWh: 
	kWh: 
	Kilowatt-hours 

	LDC: 
	LDC: 
	Local disstribution commpany 

	LED: 
	LED: 
	Light-emmitting diode 

	M&A: 
	M&A: 
	Measurees and assummptions 

	MURB: 
	MURB: 
	Multi-unitt residential building 

	MWh: 
	MWh: 
	Megawattt-hours 

	NAICS: 
	NAICS: 
	North Ammerican Induustry Classifi cation Systeem 

	NPV: 
	NPV: 
	Net present value 

	NYSERDAA: 
	NYSERDAA: 
	New Yorrk State Energy Researcch and Deveelopment Autthority 

	OEB: 
	OEB: 
	Ontario EEnergy Boarrd 

	PAC: 
	PAC: 
	Program  administrat ive cost 

	PES: 
	PES: 
	Preliminaary Engineerring Study 

	PSUI: 
	PSUI: 
	Process and Systemm Upgrade Innitiative 

	SBL: 
	SBL: 
	Small Buusiness Lighting 

	SDG&E: 
	SDG&E: 
	San Dieggo Gas & Eleectric 

	SEER: 
	SEER: 
	Seasonaal energy-effiiciency ratio 

	TCU: 
	TCU: 
	Transporrtation, commmunication, and utilities 
	facilities 

	TCU: 
	TCU: 
	Transporrtation, commmunication, and utilities 

	TRC: 
	TRC: 
	Total ressource cost 
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	TRC: 
	TRC: 
	TRC: 
	Total ressource cost 

	TRM: 
	TRM: 
	Technicaal reference manual 

	TWh: 
	TWh: 
	Terawattt-hours 

	VSD: 
	VSD: 
	Variable speed drivee 


	Figure
	Apppendixx A: Subsecctor DDefinittions 
	Table A-1 provides ddescriptions for each of tthe subsectoors used in tthe study. 
	Figure
	Taable A-1: Suubsector desscriptions 
	Sector 
	Sector 
	Sector 
	Subsector 
	Description 

	Residentia l 
	Residentia l 
	Single fammily 
	Single family , detached houuseholds 

	Row housee 
	Row housee 
	Single family , attached housseholds (for exxample, townhoomes) 


	Multi-residdential low Individually oor suite-meteredd units in multi-unit residentiaal buildings rise (MURBs) of ffewer than five stories 
	Multi-residdential high Individually oor suite-meteredd units in MURRBs of five storiies or more. rise 
	Other residdential Miscellaneouus residential hoouseholds not included in sinngle family, row-house, oor multi-residenntial sectors (for example, mobile homes) 
	Commerciaal Large officce Office buildinngs greater thann 20,000 squarre feet, includinng government ooffices 
	Small officce Office buildinngs less than orr equal to 20,000 square feett including government ooffices 
	Non-food rretail All retail builddings in which tthe primary business operatioons do not include the saale of food (forr example, department storess, car dealerships, hardware storees, etc.) 
	Food retail Retail buildings in which thee primary businness operationss includes the sale of food ((for example, ssupermarkets, bbeverage storees, convenience stores, etc.) 
	Restaurannt Full-service rrestaurants, catterers, cafeterias, and pubs Lodging Hotel and mootel overnight aaccommodationn buildings 
	Hospital Inpatient andd outpatient heaalth facilities, aas well as buildiings in which the primary bbusiness operaations include hhealthcare-relatted services (for example,, laboratories aand dialysis cennters) 
	Nursing hoome Home healthcare facilities aand homes for the elderly 
	School Elementary aand secondary education, appprenticeship, trraining, and daycare faciliities; includes bboth publically funded and private schools 
	University Post-secondaary education ffacilities, includding communityy colleges 
	Warehouse Warehouse aand wholesale distribution faccilities (wholesalee) 
	Data centeer Buildings that primarily housse computer seervers 
	Transportaation, Transportatioon, communicaation and utilitiees facilities communiccation, and utilities 
	Multi-unit rresidential MURBs that are bulk meterred, including ccommon-area eenergy load from both inddividually and bbulk-metered MMURBs 
	Other commmercial 
	Other commmercial 
	Other commmercial 
	All commercial building typees not specifiedd above (for exxample, 

	buildings 
	buildings 
	theaters, spoorts arenas, librraries, bowling alleys, auto reepair, 

	TR
	amusement pparks, etc.) 


	Industrial Primary metals Facilities, mills, and foundriees that manufaacture productss from primary metals (for exxample, iron annd steel mills, aaluminum manufacturers, iron foundriess, etc.) 
	Figure
	Sector Subsector Description 
	Non-metalllic minerals Manufacturinng of non-metalllic minerals, inncluding brick, cclay, ceramics, glaass, and concreete products 
	Chemical Manufacturinng of chemicalss from petroleum and coal prooducts manufactuuring 
	Petroleum refineries Facilities primmarily dedicatedd to the refining of petroleum products 
	Plastic andd rubber Facilities invoolved in the maanufacture of plastic, resin, syynthetic manufactuuring rubber, and rrubber productss 
	Paper mannufacturing Paper, pulp, and paper-prodduct mills and associated maanufacturing 
	Food and beverage 
	Food and beverage 
	Food and beverage 
	Facilities invoolved in manufaacturing food aand beverage pproducts (for 

	manufactuuring 
	manufactuuring 
	example, millls, cheese mannufacturing, breeweries, distilleeries, 

	TR
	commercial bbakeries, etc.) 


	Auto-partss 
	Auto-partss 
	Auto-partss 
	Automotive aand automotivee-parts manufaccturing, as wel l as other 

	manufactuuring 
	manufactuuring 
	transportationn-equipment mmanufacturing (ffor example, a ircraft 

	TR
	engines) 


	Fabricatedd metals Fabricated mmetal product mmanufacturing (ffor example, shheet metal, iron and steeel forging, metaal stamping, etcc.) 
	Electronic Computer annd electronic deevice and partss manufacturingg manufactuuring 
	Wood-prodducts Sawmills, venneer, and plywwood manufactuuring and otherr woodmanufactuuring product manuufacturing facilities 
	-

	Mining Mining facilities and associaated load (for eexample, oil and gas extraction, orre mining, quarrries, etc.) 
	Agriculturaal Agricultural faacilities and opperations for farrming, vineyardds, greenhousess, etc. 
	Miscellaneeous 
	Miscellaneeous 
	Miscellaneeous 
	All industrial ffacilities not sppecified above (for example, cconstruction, 

	industrial 
	industrial 
	textile manufacturing, appa rel, machinery , furniture, toy 

	TR
	manufacturinng, printing, etcc.) 
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	Apppendixx B: MMappinng of EEE Meeasurres to AArcheetype PProgrrams 
	Tables BB-1, B-2, andd B-3 providee the mappinng of measuures to archeetype prograams and adooption curves foor the residential, commeercial, and inndustrial secctors. 
	Table B-1: Residentiall Sector 
	MMeasure 
	MMeasure 
	MMeasure 
	Program 
	Addoption Curvee 

	ENERGY SSTAR® Dryerss 
	ENERGY SSTAR® Dryerss 
	Consummer Program 
	AchNeww_Misc appliancce 

	Clothes Waashers CEE Ti er 1/ ENERGYY STAR® 
	Clothes Waashers CEE Ti er 1/ ENERGYY STAR® 
	Consummer Program 
	AchNeww_Misc appliancce 

	Clothes Waashers CEE Ti er 2 
	Clothes Waashers CEE Ti er 2 
	Consummer Program 
	AchNeww_Misc appliancce 

	Clothes Waashers CEE Ti er 3 
	Clothes Waashers CEE Ti er 3 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® DEHU MIDIFIER 
	ENERGY SSTAR® DEHU MIDIFIER 
	Consummer Program 
	AchExistting_dehumidiffier 

	ENERGY SSTAR® Dishwaashers (Electricc Water Heatinng)
	ENERGY SSTAR® Dishwaashers (Electricc Water Heatinng)
	 Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Dishwaashers (Gas Heeating) 
	ENERGY SSTAR® Dishwaashers (Gas Heeating) 
	Consummer Program 
	AchNeww_Misc appliancce 


	Heat Pumpp Water Heaterrs 50 gallon 
	Solar Wateer Heaters 
	Heat Pumpp Water Heaterrs 80 gallon 
	Instantaneous Water Heaater 
	Systemss and Equipmeent 
	Systemss and Equipmeent 
	Systemss and Equipmeent 
	AchNeww_Misc all 

	Programm 
	Programm 

	Systemss and Equipmeent 
	Systemss and Equipmeent 
	AchNeww_Misc all 

	Programm 
	Programm 


	Systemss and Equipmeent Programm 
	Systemss and Equipmeent Programm 
	AchNeww_Misc all 
	AchNeww_Misc appliancce 
	ENERGY SSTAR® Freezeer 
	ENERGY SSTAR® Freezeer 
	ENERGY SSTAR® Freezeer 
	Consummer Program 
	AchExistting_freezer 

	CEE Tier 22 Freezer 
	CEE Tier 22 Freezer 
	Consummer Program 
	AchExistting_freezer 

	CEE Tier 33 Freezer 
	CEE Tier 33 Freezer 
	Consummer Program 
	AchExistting_freezer 

	Freezer Reecycling with RReplacement 
	Freezer Reecycling with RReplacement 
	Consummer Program 
	AchExistting_freezer 

	Freezer Reecycling withouut Replacementt 
	Freezer Reecycling withouut Replacementt 
	Consummer Program 
	AchExistting_freezer 


	ENERGY SSTAR® QUALIIFIED LED BULLBS - Specialtyy Consummer Program AchExistting_led LEDs (Floood/Reflector) 
	ENERGY SSTAR® QUALIIFIED LED BULLBS - Specialtyy Consummer Program AchExistting_led LEDs (Globbe) 
	ENERGY SSTAR® QUALIIFIED LED BULLBS - Specialtyy Consummer Program AchExistting_led LEDs (Canndle) 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCT Consummer Program AchExistting_cfl FLUORESCENT LAMPS (CFLS) - 19WW Dimmable CFFL 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCT Consummer Program AchExistting_cfl FLUORESCENT LAMPS (CFLS) - Channdelier CFLs 
	ENERGY SSTAR® QUALIIFIED COMPACT Consummer Program AchExistting_cfl FLUORESCENT LAMPS (CFLS)-COVEERED CFL 
	ENERGY SSTAR® QUALIIFIED SPECIA LTY COMPACCT
	ENERGY SSTAR® QUALIIFIED SPECIA LTY COMPACCT
	ENERGY SSTAR® QUALIIFIED SPECIA LTY COMPACCT
	 Consummer Program 
	AchExistting_cfl 


	Figure
	FLUORES M CENT LAMPS Measure (CFLS) - Globbe CFLs Program Addoption Curvee 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCTFLUORESCENT LAMPS  (CFLS) - 26WW, Indoor 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCTFLUORESCENT LAMPS  (CFLS) - 26WW, Indoor 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCTFLUORESCENT LAMPS  (CFLS) - 26WW, Indoor 
	 Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCTFLUORESCENT LAMPS  (CFLS) - 26WW, Outdoor 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCTFLUORESCENT LAMPS  (CFLS) - 26WW, Outdoor 
	 Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCT FLUORESCENT LAMPS  (CFLS) - Highh Wattage 3-Waay CFL 
	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCT FLUORESCENT LAMPS  (CFLS) - Highh Wattage 3-Waay CFL 
	Consummer Program 
	AchExistting_cfl 


	ENERGY SSTAR® QUALIIFIED SPECIALTY COMPACCT Consummer Program AchExistting_cfl FLUORESCENT LAMPS (CFLS) - Low Wattage 3-Waay CFL 
	ENERGY SSTAR® QUALIIFIED COMPACT FLUORESCENT LAMPS  (CFLS) TRI-L IGHT 
	ENERGY SSTAR® QUALIIFIED COMPACT FLUORESCENT LAMPS  (CFLS) TRI-L IGHT 
	ENERGY SSTAR® QUALIIFIED COMPACT FLUORESCENT LAMPS  (CFLS) TRI-L IGHT 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED COMPACT FLUORESCENT LAMPS  (CFLS) TWISTTER - 13 W CFFL Twister 
	ENERGY SSTAR® QUALIIFIED COMPACT FLUORESCENT LAMPS  (CFLS) TWISTTER - 13 W CFFL Twister 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED LIGHT FFIXTURE - 1 O R 2 SOCKETSS (CFL) 
	ENERGY SSTAR® QUALIIFIED LIGHT FFIXTURE - 1 O R 2 SOCKETSS (CFL) 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED LIGHT FFIXTURE - 3 O R MORE SOCKETS (CFL) 
	ENERGY SSTAR® QUALIIFIED LIGHT FFIXTURE - 3 O R MORE SOCKETS (CFL) 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® QUALIIFIED RECESSSED LIGHTINGG-LED 
	ENERGY SSTAR® QUALIIFIED RECESSSED LIGHTINGG-LED 
	Consummer Program 
	AchExistting_led 


	ENERGY SSTAR® QUALIIFIED RECESSSED LIGHTINGG-Consummer Program AchExistting_cfl CFL 
	ENERGY SSTAR® QUALIIFIED UNDER THE COUNTEER Consummer Program AchExistting_led LIGHTING - LED  
	LED Nightlight 
	LED Nightlight 
	LED Nightlight 
	Consummer Program 
	AchExistting_led 

	Electrolum inescent Night light 
	Electrolum inescent Night light 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® Torchieere 
	ENERGY SSTAR® Torchieere 
	Consummer Program 
	AchExistting_led 

	Holiday Ligghts 
	Holiday Ligghts 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® LED 5WW 
	ENERGY SSTAR® LED 5WW 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® LED 7WW 
	ENERGY SSTAR® LED 7WW 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® LEDL 12W 
	ENERGY SSTAR® LEDL 12W 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® LED 188W 
	ENERGY SSTAR® LED 188W 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® LED 255W 
	ENERGY SSTAR® LED 255W 
	Consummer Program 
	AchExistting_led 

	ENERGY SSTAR® CFL 100W 
	ENERGY SSTAR® CFL 100W 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® CFL 155W 
	ENERGY SSTAR® CFL 155W 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® CFL 255W 
	ENERGY SSTAR® CFL 255W 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® CFL 400W 
	ENERGY SSTAR® CFL 400W 
	Consummer Program 
	AchExistting_cfl 

	ENERGY SSTAR® CFL 200W 
	ENERGY SSTAR® CFL 200W 
	Consummer Program 
	AchExistting_cfl 

	High Efficieency Bathroomm Exhaust Fan 
	High Efficieency Bathroomm Exhaust Fan 
	Consummer Program 
	AchNeww_fans 

	Variable Sppeed Pool Pummp Motors 
	Variable Sppeed Pool Pummp Motors 
	Consummer Program 
	AchNeww_timer 

	Dual Spee d Pool Pump MMotors 
	Dual Spee d Pool Pump MMotors 
	Consummer Program 
	AchNeww_timer 


	Figure
	MMeasure 
	MMeasure 
	MMeasure 
	Program 
	Addoption Curvee 

	ENERGY SSTAR® Printerr 
	ENERGY SSTAR® Printerr 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Water Coolers 
	ENERGY SSTAR® Water Coolers 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Air Purrifier/Cleaner 
	ENERGY SSTAR® Air Purrifier/Cleaner 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® TV 
	ENERGY SSTAR® TV 
	Consummer Program 
	AchNeww_Misc appliancce 


	ENERGY SSTAR® Qualifieed Audio/Videoo Equipment - 
	ENERGY SSTAR® Qualifieed Audio/Videoo Equipment - 
	ENERGY SSTAR® Qualifieed Audio/Videoo Equipment - 
	Consummer Program 
	AchNeww_Misc appliancce 

	Audio Ampplifiers 
	Audio Ampplifiers 

	ENERGY SSTAR® Qualifieed Audio/Videoo Equipment - 
	ENERGY SSTAR® Qualifieed Audio/Videoo Equipment - 
	Consummer Program 
	AchNeww_Misc appliancce 

	Optical Dissc Player 
	Optical Dissc Player 


	ENERGY SSTAR® Qualifieed Computers - Desktop 
	ENERGY SSTAR® Qualifieed Computers - Desktop 
	ENERGY SSTAR® Qualifieed Computers - Desktop 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Qualifieed Computers- Notebook  
	ENERGY SSTAR® Qualifieed Computers- Notebook  
	-

	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Qualifieed Displayes (MMonitors) 
	ENERGY SSTAR® Qualifieed Displayes (MMonitors) 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Qualifieed Game Conssoles 
	ENERGY SSTAR® Qualifieed Game Conssoles 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Qualifieed Set Top Boxx 
	ENERGY SSTAR® Qualifieed Set Top Boxx 
	Consummer Program 
	AchNeww_Misc appliancce 

	ENERGY SSTAR® Refrigeerator 
	ENERGY SSTAR® Refrigeerator 
	Consummer Program 
	AchExistting_refrigeratoor 

	CEE Tier 22 Refrigerator 
	CEE Tier 22 Refrigerator 
	Consummer Program 
	AchExistting_refrigeratoor 

	CEE Tier 33 Refrigerator 
	CEE Tier 33 Refrigerator 
	Consummer Program 
	AchExistting_refrigeratoor 

	Refrigeratoor Recycling wi th Replacemennt 
	Refrigeratoor Recycling wi th Replacemennt 
	Consummer Program 
	AchExistting_refrigeratoor 

	Refrigeratoor Recycling wi thout Replacemment 
	Refrigeratoor Recycling wi thout Replacemment 
	Consummer Program 
	AchExistting_refrigeratoor 

	ENERGY SSTAR® Ceilingg Fans 
	ENERGY SSTAR® Ceilingg Fans 
	Consummer Program 
	AchExistting_fans 

	ENERGY SSTAR® Room Air Conditione r 
	ENERGY SSTAR® Room Air Conditione r 
	Consummer Program 
	AchExistting_air conditioner 


	ENERGY SSTAR® Centraal Air Conditioner 14.5 SEER Systemss and Equipmeent AchExistting_CACI Programm 
	ENERGY SSTAR® Centraal Air Conditioner 16 SEER Systemss and Equipmeent AchExistting_CACII Programm 
	ENERGY SSTAR® Centraal Air Conditioner 15 SEER Systemss and Equipmeent AchExistting_CACI Programm 
	ENERGY SSTAR® Centraal Air Conditioner 18 SEER Systemss and Equipmeent AchExistting_CACII Programm 
	ENERGY SSTAR® Centraal Air Conditioner 20 SEER Systemss and Equipmeent AchExistting_CACII Programm 
	ENERGY SSTAR® Room Air Conditioner (8000-9999 Consummer Program AchExistting_air conditioner Btuh) 
	Residential Whole Housee Fan Systemss and Equipmeent AchExistting_fans Programm 
	Ductless MMini Split Air Coonditioner 16 SEER Systemss and Equipmeent AchExistting_air conditioner Programm 
	Installing EECM on an Elecctric Furnace (NNon-continuous Systemss and Equipmeent AchExistting_ECM Usage) Programm 
	Installing EECM on an Gass Furnace (Nonn-continuous Systemss and Equipmeent AchExistting_ECM Usage) Programm 
	Ductless MMini Split Heat PPump 16 SEERR Systemss and Equipmeent AchExistting_refrigeratoor Programm 
	Air Source Heat Pump 155 SEER 8.5 HSSPF Systemss and Equipmeent AchNeww_ECMII Programm 
	Figure
	MMeasure Program Addoption Curvee 
	Air Source Heat Pump 166 SEER 9 HSPPF Systemss and Equipmeent AchNeww_ECMII Programm 
	Ground Soource Heat Pummp 17 EER 3.6 COP Systemss and Equipmeent AchNeww_ECMII Programm 
	Ground Soource Heat Pummp 17 SEER 3..6 COP Systemss and Equipmeent AchNeww_ECMII Programm 
	Ground Soource Heat Pummp 17 EER / 3.6 COP -with Systemss and Equipmeent AchNeww_ECMII desuperheater Programm 
	Residential New Construcction Tier 1 (100% more efficieent) Systemss and Equipmeent AchExistting_Misc all Programm 
	Residential New Construcction Tier 2 (200% more efficieent) Systemss and Equipmeent AchExistting_Misc all Programm 
	Residential New Construcction Tier 3 (300% more efficieent) Systemss and Equipmeent AchExistting_Misc all Programm 
	Home Ene rgy Reports 
	Home Ene rgy Reports 
	Home Ene rgy Reports 
	Behavio ural 
	Ach_HER 

	Clotheslinees 
	Clotheslinees 
	Consummer Program 
	AchExistting_air dry 

	Water-heatter blanket 
	Water-heatter blanket 
	Consummer Program 
	AchExistting_dhw blankket 

	Efficient aeerators: kitchenn; flow rate < 5..7 L/min
	Efficient aeerators: kitchenn; flow rate < 5..7 L/min
	Consummer Program 
	AchExistting_pipes 

	Efficient aeerators: bathrooom; flow rate < 3.8 L/min 
	Efficient aeerators: bathrooom; flow rate < 3.8 L/min 
	Consummer Program 
	AchExistting_pipes 

	Efficient shhowerhead (ha ndheld)  2.8 L/min 
	Efficient shhowerhead (ha ndheld)  2.8 L/min 
	Consummer Program 
	AchExistting_pipes 

	Efficient shhowerhead (ha ndheld)  3.8 L/min 
	Efficient shhowerhead (ha ndheld)  3.8 L/min 
	Consummer Program 
	AchExistting_pipes 

	Efficient shhowerhead (staandard)  3.8 L/mmin 
	Efficient shhowerhead (staandard)  3.8 L/mmin 
	Consummer Program 
	AchExistting_pipes 

	Efficient shhowerhead (staandard)  2.8 L/mmin 
	Efficient shhowerhead (staandard)  2.8 L/mmin 
	Consummer Program 
	AchExistting_pipes 

	Hot water ppipe wrap: per 3' Pipe Wrap ((3/4" Pipe) 
	Hot water ppipe wrap: per 3' Pipe Wrap ((3/4" Pipe) 
	Audit annd Direct Install l
	 AchExistting_pipes 

	Water-heatter temperaturee setback 
	Water-heatter temperaturee setback 
	Audit annd Direct Install l
	 AchExistting_pipes 


	Thermostaatic Shower Resstriction Valve 
	Drain Wateer Heat Recoveery Device 
	Systemss and Equipmeent 
	Systemss and Equipmeent 
	Systemss and Equipmeent 
	AchNeww_Misc all 

	Programm 
	Programm 

	Systemss and Equipmeent 
	Systemss and Equipmeent 
	AchNeww_Misc all 

	Programm 
	Programm 


	Furnace WWhistle
	Furnace WWhistle
	Furnace WWhistle
	Audit annd Direct Install l
	 AchExistting_pipes 

	LIGHTING  TIMERS (HARRD-WIRED, IN DOOR) 
	LIGHTING  TIMERS (HARRD-WIRED, IN DOOR) 
	Consummer Program 
	AchExistting_timer 

	Motion Sennsors (Hard-wirred, Indoor) 
	Motion Sennsors (Hard-wirred, Indoor) 
	Consummer Program 
	AchExistting_light contrrol 

	Dimmer Swwitch (Hard-wirred) 
	Dimmer Swwitch (Hard-wirred) 
	Consummer Program 
	AchExistting_light contrrol 

	Outdoor Li ghting Timer 
	Outdoor Li ghting Timer 
	Consummer Program 
	AchExistting_timer 

	Outdoor M otion Sensor 
	Outdoor M otion Sensor 
	Consummer Program 
	AchExistting_light contrrol 

	Heavy Dutyy Plug-in Time rs, Spa Pump TTimer 
	Heavy Dutyy Plug-in Time rs, Spa Pump TTimer 
	Consummer Program 
	AchExistting_timer 

	Heavy Dutyy Plug-in Time rs, Pool Pump Timer 
	Heavy Dutyy Plug-in Time rs, Pool Pump Timer 
	Consummer Program 
	AchExistting_timer 

	Heavy Dutyy Plug-in Time rs, Car Block TTimer 
	Heavy Dutyy Plug-in Time rs, Car Block TTimer 
	Consummer Program 
	AchExistting_timer 


	Smart Stripp Plug Outlets, Home Office cconnected to Consummer Program AchExistting_powerbar Television 
	Smart Stripp Plug Outlets, Home Office 
	Smart Stripp Plug Outlets, Home Office 
	Smart Stripp Plug Outlets, Home Office 
	Consummer Program 
	AchExistting_powerbar 

	Smart Stripp Plug Outlets, Entertainmentt Center 
	Smart Stripp Plug Outlets, Entertainmentt Center 
	Consummer Program 
	AchExistting_powerbar 


	Figure
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 

	MMeasure 
	MMeasure 
	Program 
	Addoption Curvee 

	Central ACC Maintenance//Tune Up 
	Central ACC Maintenance//Tune Up 
	Whole HHome Program 
	AchExistting_Misc all 

	Programmable Thermost at, Baseboard Heating 
	Programmable Thermost at, Baseboard Heating 
	Consummer Program 
	AchExistting_thermo 

	Programmable Thermost at, Electric Forrced Air Heatin g
	Programmable Thermost at, Electric Forrced Air Heatin g
	 Consummer Program 
	AchExistting_thermo 

	Smart The rmostat 
	Smart The rmostat 
	Consummer Program 
	AchExistting_thermo 

	Heat Pumpp Maintenance//Tune Up 
	Heat Pumpp Maintenance//Tune Up 
	Whole HHome Program 
	AchNeww_Misc all 

	Ceiling Ins ulation going frrom R-20 to R-60 
	Ceiling Ins ulation going frrom R-20 to R-60 
	-

	Whole HHome Program 
	AchExistting_shell 

	Ceiling Ins ulation going frrom R-5 to R-660 
	Ceiling Ins ulation going frrom R-5 to R-660 
	Whole HHome Program 
	AchExistting_shell 

	Ceiling Ins ulation going frrom R-5 to R-449 
	Ceiling Ins ulation going frrom R-5 to R-449 
	Whole HHome Program 
	AchExistting_shell 

	Ceiling Ins ulation going frrom R-30 to R-49 
	Ceiling Ins ulation going frrom R-30 to R-49 
	-

	Whole HHome Program 
	AchExistting_shell 

	Ceiling Ins ulation going frrom R-20 to R-49 
	Ceiling Ins ulation going frrom R-20 to R-49 
	-

	Whole HHome Program 
	AchExistting_shell 

	Ceiling Ins ulation going frrom R-30 to R-60 
	Ceiling Ins ulation going frrom R-30 to R-60 
	-

	Whole HHome Program 
	AchExistting_shell 

	Wall Insulaation going fromm R-4 to R-23 
	Wall Insulaation going fromm R-4 to R-23 
	Whole HHome Program 
	AchExistting_shell 

	Wall Insulaation going fromm R-4 to R-29 
	Wall Insulaation going fromm R-4 to R-29 
	Whole HHome Program 
	AchExistting_shell 

	Wall Insulaation from R-4 tto R-13 
	Wall Insulaation from R-4 tto R-13 
	Whole HHome Program 
	AchExistting_shell 

	Wall Insulaation from R-4 tto R-19 
	Wall Insulaation from R-4 tto R-19 
	Whole HHome Program 
	AchExistting_shell 

	Floor Insul ation from R5 tto R 30 
	Floor Insul ation from R5 tto R 30 
	Whole HHome Program 
	AchExistting_shell 

	Floor Insul ation going fro m R-5 to R 38 
	Floor Insul ation going fro m R-5 to R 38 
	Whole HHome Program 
	AchExistting_shell 

	Basement Wall Insulationn going from R-3 to R-15 
	Basement Wall Insulationn going from R-3 to R-15 
	-

	Whole HHome Program 
	AchExistting_shell 

	Basement Wall Insulationn going from R-3 to R-10 
	Basement Wall Insulationn going from R-3 to R-10 
	-

	Whole HHome Program 
	AchExistting_shell 

	Air Sealingg 13 to 9 ACH50 
	Air Sealingg 13 to 9 ACH50 
	Whole HHome Program 
	AchExistting_shell 

	Air Sealingg 9 to 7 ACH50 
	Air Sealingg 9 to 7 ACH50 
	Whole HHome Program 
	AchExistting_shell 

	Duct Sealinng from 38.5% to 25% 
	Duct Sealinng from 38.5% to 25% 
	Whole HHome Program 
	AchNeww_shell 

	Duct Sealinng from 25% too 16.25% 
	Duct Sealinng from 25% too 16.25% 
	Whole HHome Program 
	AchNeww_shell 

	Duct Insulaation from R-0 to R-8 
	Duct Insulaation from R-0 to R-8 
	Whole HHome Program 
	AchNeww_shell 

	Window Fi lm (U=0.51, SHHGC=0.24) 
	Window Fi lm (U=0.51, SHHGC=0.24) 
	Whole HHome Program 
	AchNeww_shell 

	ENERGY SSTAR® Windowws (U=0.25, SHHGC=0.40) 
	ENERGY SSTAR® Windowws (U=0.25, SHHGC=0.40) 
	Whole HHome Program 
	AchNeww_shell 

	ENERGY SSTAR® Windowws (U=0.30, SHHGC=0.40) 
	ENERGY SSTAR® Windowws (U=0.30, SHHGC=0.40) 
	Whole HHome Program 
	AchNeww_shell 

	ENERGY SSTAR® Windowws (U=0.35, SHHGC=0.40) 
	ENERGY SSTAR® Windowws (U=0.35, SHHGC=0.40) 
	Whole HHome Program 
	AchNeww_shell 

	Radiant Baarrier 
	Radiant Baarrier 
	Whole HHome Program 
	AchNeww_shell 


	Drain Wateer Heat Recoveery Systemss and Equipmeent AchNeww_Misc all Programm 
	Low Incomme Program 
	Low Incomme Program 
	Low Incomme Program 
	Low Incoome Program 
	AchExistting_Misc all 

	Aboriginal Program 
	Aboriginal Program 
	Aborigin nal Program 
	AchExistting_Misc all 


	Residential New Construcction Program Residenntial New AchExistting_Misc all Construcction Program 
	Figure
	TTable B-2: CCommerciaal Sector 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 

	Measure 
	Measure 
	Proogram 
	Addoption Curve 

	ENERGY SSTAR® Scanneer 
	ENERGY SSTAR® Scanneer 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Copierrs 
	ENERGY SSTAR® Copierrs 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® desktoop 
	ENERGY SSTAR® desktoop 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Fax 
	ENERGY SSTAR® Fax 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Monitoors 
	ENERGY SSTAR® Monitoors 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Printerrs 
	ENERGY SSTAR® Printerrs 
	Rettrofit Program 
	Preescriptive_Exissting 

	Smart Stripp Plug Outlets 
	Smart Stripp Plug Outlets 
	Smaall Business Prrogram
	 Engineered_Exis ting 

	Electricallyy Commutated Plug fans in daata centers 
	Electricallyy Commutated Plug fans in daata centers 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Hot Food Holding Cabinnet 
	High Efficieency Hot Food Holding Cabinnet 
	Rettrofit Program 
	Cuustom_Existing 

	Efficient Stteamer (ENERGGY STAR®) 
	Efficient Stteamer (ENERGGY STAR®) 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Combi nation Oven 
	ENERGY SSTAR® Combi nation Oven 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Conve ction Oven 
	ENERGY SSTAR® Conve ction Oven 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Fryer (ENNERGY STAR®®) 
	High Efficieency Fryer (ENNERGY STAR®®) 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Griddle (EENERGY STARR®) 
	High Efficieency Griddle (EENERGY STARR®) 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Induction Cooking 
	High Efficieency Induction Cooking 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Air Cooledd Chiller, 100 TTons 
	High Efficieency Air Cooledd Chiller, 100 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Air Cooledd Chiller, 150 TTons 
	High Efficieency Air Cooledd Chiller, 150 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Centrifugaal Chiller, 175 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 175 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Centrifugaal Chiller, 300 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 300 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Centrifugaal Chiller, 500 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 500 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Centrifugaal Chiller, 600 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 600 TTons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Reciprocaating Chiller, 1775 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 1775 Tons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Reciprocaating Chiller, 3000 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 3000 Tons 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Water Coooled Reciprocaating Chiller, 500 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 500 Tons 
	Rettrofit Program 
	Engineered_Exis ting 

	VFD on Coooling Tower Faan 
	VFD on Coooling Tower Faan 
	Rettrofit Program 
	Cuustom_Existing 


	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 
	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 
	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 
	Rettrofit Program 
	Engineered_Exis ting 

	tons, Electric Resistance,, 12.5 EER (peer ton) 
	tons, Electric Resistance,, 12.5 EER (peer ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 
	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 
	Rettrofit Program 
	Engineered_Exis ting 

	tons, All Otther, 12.5 EERR (per ton) 
	tons, All Otther, 12.5 EERR (per ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Single packag e, ≥ 5.4 
	UNITARY AAIR-CONDITIOONING UNIT -Single packag e, ≥ 5.4 
	Ret trofit Program 
	Engineered_Exis ting 

	to ≤ 7.5 tonns, Electric Ressistance, 12.2 EEER (per ton) 
	to ≤ 7.5 tonns, Electric Ressistance, 12.2 EEER (per ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Single packag e, ≥ 7.5 
	UNITARY AAIR-CONDITIOONING UNIT -Single packag e, ≥ 7.5 
	Ret trofit Program 
	Engineered_Exis ting 

	to ≤ 20 tons, Electric Resistance, 11 EEER (per ton) 
	to ≤ 20 tons, Electric Resistance, 11 EEER (per ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Single packag e < 5.4 
	UNITARY AAIR-CONDITIOONING UNIT -Single packag e < 5.4 
	Rettrofit Program 
	Engineered_Exis ting 

	tons, All Otther, 12.0 EERR (per ton) 
	tons, All Otther, 12.0 EERR (per ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle 
	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle 
	Rettrofit Program 
	Engineered_Exis ting 

	package ≥ 20 to < 63 tonss, Electric Resistance, 10.8 EEER 
	package ≥ 20 to < 63 tonss, Electric Resistance, 10.8 EEER 

	(per ton) 
	(per ton) 

	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle 
	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle 
	Rettrofit Program 
	Engineered_Exis ting 

	package ≥ 20 to < 63 tonss, All Other, 100.6 EER (per toon) 
	package ≥ 20 to < 63 tonss, All Other, 100.6 EER (per toon) 


	Figure
	Measure Proogram Addoption Curve 
	UNITARY AAIR-CONDITIOONING UNIT WWITH ECONOMMIZER -Rettrofit Program Engineered_Existing Single package, ≥ 5.4 to ≤≤ 7.5 tons, Elecctric Resistancce, 12.2 
	EER (per ton) 
	ECM Motors for split systtems 
	ECM Motors for split systtems 
	ECM Motors for split systtems 
	Rettrofit Program 
	Engineered_Exis ting 

	PTAC (12 EER/10,000 BTTU) 
	PTAC (12 EER/10,000 BTTU) 
	Rettrofit Program 
	Engineered_Exis ting 

	Room AC ((w/ louvered si des) 13 SEER from 12 SEERR code 
	Room AC ((w/ louvered si des) 13 SEER from 12 SEERR code 
	Rettrofit Program 
	Preescriptive_Exissting 

	Room AC ((w/ louvered si des) 12.5 SEEER from 12 SEEER code 
	Room AC ((w/ louvered si des) 12.5 SEEER from 12 SEEER code 
	Rettrofit Program 
	Preescriptive_Exissting 

	Room AC ((w/ louvered si des) 14 SEER from 12 SEERR code 
	Room AC ((w/ louvered si des) 14 SEER from 12 SEERR code 
	Rettrofit Program 
	Preescriptive_Exissting 

	Outdoor Aiir Economizer 
	Outdoor Aiir Economizer 
	Rettrofit Program 
	Engineered_Exis ting 

	Ductless HHeat Pump 
	Ductless HHeat Pump 
	Rettrofit Program 
	Engineered_Exis ting 

	Ground Soource Heat Pummp (Closed Looop) 
	Ground Soource Heat Pummp (Closed Looop) 
	Rettrofit Program 
	Engineered_Exis ting 

	Ground Soource Heat Pummp (Open Loopp) 
	Ground Soource Heat Pummp (Open Loopp) 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Air Sourcee Heat Pump (12 EER, 3.6 CCOP) 
	High Efficieency Air Sourcee Heat Pump (12 EER, 3.6 CCOP) 
	Ret trofit Program 
	Engineered_Exis ting 

	High Efficieency Air Sourcee Heat Pump (12 EER, 2.6 CCOP) 
	High Efficieency Air Sourcee Heat Pump (12 EER, 2.6 CCOP) 
	Ret trofit Program 
	Engineered_Exis ting 

	Variable Refrigerant Floww Heat Pump 
	Variable Refrigerant Floww Heat Pump 
	Rettrofit Program 
	Engineered_Exis ting 

	Water Sou rce Heat Pumpp (4 ton) 
	Water Sou rce Heat Pumpp (4 ton) 
	Rettrofit Program 
	Engineered_Exis ting 

	Heat Pumpp Water Heaterr (50 Gallon) 
	Heat Pumpp Water Heaterr (50 Gallon) 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Electric WWater Heater (550 Gallon) 
	High Efficieency Electric WWater Heater (550 Gallon) 
	Rettrofit Program 
	Engineered_Exis ting 


	High Efficieency Small Insttantaneous Waater Heater (300% Rettrofit Program Cuustom_Existing above the minimum) 
	Solar Electtric Water Heatter (50 Gallon) 
	Solar Electtric Water Heatter (50 Gallon) 
	Solar Electtric Water Heatter (50 Gallon) 
	Rettrofit Program 
	Cuustom_Existing 

	VFD on Hoot Water Pump 
	VFD on Hoot Water Pump 
	Rettrofit Program 
	Engineered_Exis ting 

	Ozone Gennerator on Lau ndry Systems 
	Ozone Gennerator on Lau ndry Systems 
	Rettrofit Program 
	Cuustom_Existing 

	Efficient Unnit Heating Sysstem 
	Efficient Unnit Heating Sysstem 
	Rettrofit Program 
	Cuustom_Existing 


	ECM MOTORS FOR HVAAC APPLICATION (FAN POWWERED Rettrofit Program Engineered_Existing VAV BOX) 
	ECM MOTORS FOR HVAAC APPLICATION (FAN MOTTOR Rettrofit Program Engineered_Existing REPLACEMENT 
	Demand CControlled Ventiilation 
	Demand CControlled Ventiilation 
	Demand CControlled Ventiilation 
	Rettrofit Program 
	Cuustom_Existing 

	Variable Sppeed Drive on Kitchen Exhauust Fan 
	Variable Sppeed Drive on Kitchen Exhauust Fan 
	Rettrofit Program 
	Cuustom_Existing 

	VFD on Chhilled Water Puump 
	VFD on Chhilled Water Puump 
	Rettrofit Program 
	Engineered_Exis ting 

	VFD on Coondenser Wateer Pump 
	VFD on Coondenser Wateer Pump 
	Rettrofit Program 
	Engineered_Exis ting 

	VFD on HVVAC Fan 
	VFD on HVVAC Fan 
	Rettrofit Program 
	Engineered_Exis ting 

	LED EXTEERIROR AREA LIGHTS- LEDD FIXTURE (20 0W) 
	LED EXTEERIROR AREA LIGHTS- LEDD FIXTURE (20 0W) 
	Rettrofit Program 
	Preescriptive_Exissting 

	Incandesceent to HID (Outtdoor) 
	Incandesceent to HID (Outtdoor) 
	Rettrofit Program 
	Preescriptive_Exissting 

	Refrigerateed Display Casse LED Strip Ligght 
	Refrigerateed Display Casse LED Strip Ligght 
	Rettrofit Program 
	Engineered_Exis ting 

	T8 Lamps & Electronic Baallast 
	T8 Lamps & Electronic Baallast 
	Smaall Business Prrogram
	 SBBL LED_Existinng 


	Energy Staar LED lamps- Omnidirectionaal A shape or WWet Smaall Business Prrogram SBBL LED_Existinng Location RRates Par 10W 
	LED Recesssed Downligh ts 
	LED Recesssed Downligh ts 
	LED Recesssed Downligh ts 
	Smaall Business Prrogram
	 Engineered_Exis ting 


	Figure
	Measure 
	Measure 
	Measure 
	Proogram 
	Addoption Curve 

	LED light BBulb- LED MR116 lamp 
	LED light BBulb- LED MR116 lamp 
	Smaall Business Prrogram
	 Engineered_Exis ting 


	Reduced WWattage T8 fixtures -Three-laamped reducedd Rettrofit Program Engineered_Existing wattage T-8 fixtures 
	T5 Fixturess 
	T5 Fixturess 
	T5 Fixturess 
	Rettrofit Program 
	Engineered_Exis ting 


	Reduced WWattage T-8 re--lamping (28W T8) replacing 3 32W Smaall Business Prrogram Engineered_Existing 
	Integral LEED Troffers- 2'XX 4' LED Troffe r 
	Integral LEED Troffers- 2'XX 4' LED Troffe r 
	Integral LEED Troffers- 2'XX 4' LED Troffe r 
	Rettrofit Program 
	Engineered_Exis ting 

	T8/T5 Rep lacement - 4 - 4' 54 W T5 Higgh Output Fixtuure 
	T8/T5 Rep lacement - 4 - 4' 54 W T5 Higgh Output Fixtuure 
	Rettrofit Program 
	Engineered_Exis ting 

	T8/T5 Rep lacement - 4 - 4' 32W HBF 
	T8/T5 Rep lacement - 4 - 4' 32W HBF 
	Rettrofit Program 
	Engineered_Exis ting 

	ENERGY SSTAR® LED P ar 16-20-38- L amps E26 Basse 
	ENERGY SSTAR® LED P ar 16-20-38- L amps E26 Basse 
	Smaall Business Prrogram
	 Engineered_Exis ting 

	ENERGY SSTAR® LED Laamps PAR16 MMR16 GU10 baase 
	ENERGY SSTAR® LED Laamps PAR16 MMR16 GU10 baase 
	Smaall Business Prrogram
	 Engineered_Exis ting 

	ENERGY SSTAR® LED Laamps MR16 Gu 5.3 base 
	ENERGY SSTAR® LED Laamps MR16 Gu 5.3 base 
	Smaall Business Prrogram
	 Engineered_Exis ting 

	9 W Exit S ign Retrofit: CFFL replacing In candescent  
	9 W Exit S ign Retrofit: CFFL replacing In candescent  
	Smaall Business Prrogram
	 SBBL Other_Existiing 

	Cold Cathoode Screw-In BBulb 
	Cold Cathoode Screw-In BBulb 
	Rettrofit Program 
	Cuustom_Existing 

	LED Exit s ign single sidedd (5W) 
	LED Exit s ign single sidedd (5W) 
	Smaall Business Prrogram
	 SBBL Other_Existiing 

	Photoluminnescent Exit Si gn 
	Photoluminnescent Exit Si gn 
	Rettrofit Program 
	Preescriptive_Exissting 

	Self Ballasted Ceramic MMetal Halide Lammp 
	Self Ballasted Ceramic MMetal Halide Lammp 
	Rettrofit Program 
	Engineered_Exis ting 

	Lower Watttage HID lampps- 320 W Puls e Start Metal HHalide
	Lower Watttage HID lampps- 320 W Puls e Start Metal HHalide
	 Rettrofit Program 
	Engineered_Exis ting 

	Lower Watttage HID lampps- 400 W Puls e Start Metal HHalide
	Lower Watttage HID lampps- 400 W Puls e Start Metal HHalide
	 Rettrofit Program 
	Engineered_Exis ting 

	High Perfo rmance Medium Bay T8 fixtu re 
	High Perfo rmance Medium Bay T8 fixtu re 
	Rettrofit Program 
	Engineered_Exis ting 

	High Perfo rmance Medium Bay LED fixtture 
	High Perfo rmance Medium Bay LED fixtture 
	Rettrofit Program 
	Engineered_Exis ting 

	T5 Mediumm and High Bayy Fixtures 8 lammp HO T5 fixtu re 
	T5 Mediumm and High Bayy Fixtures 8 lammp HO T5 fixtu re 
	Rettrofit Program 
	Engineered_Exis ting 

	Metal Halidde Direct Lampp Replacement 360W Metal HHalide
	Metal Halidde Direct Lampp Replacement 360W Metal HHalide
	 Rettrofit Program 
	Engineered_Exis ting 

	Induction HHigh Bay Lighti ng 
	Induction HHigh Bay Lighti ng 
	Rettrofit Program 
	Cuustom_Existing 

	15 HP ODPP-High efficien cy Motor (4 po le, 1800 rpm) 
	15 HP ODPP-High efficien cy Motor (4 po le, 1800 rpm) 
	Rettrofit Program 
	Engineered_Exis ting 

	75 HP ODPP-High efficien cy Motor (4 po le, 1800 rpm) 
	75 HP ODPP-High efficien cy Motor (4 po le, 1800 rpm) 
	Rettrofit Program 
	Engineered_Exis ting 

	150 HP ODDP-High efficie ncy Motor (4 p ole, 1800 rpm))
	150 HP ODDP-High efficie ncy Motor (4 p ole, 1800 rpm))
	 Rettrofit Program 
	Engineered_Exis ting 

	15 HP TEFFC-High efficienncy Motor (4 poole, 1800 rpm) 
	15 HP TEFFC-High efficienncy Motor (4 poole, 1800 rpm) 
	Rettrofit Program 
	Engineered_Exis ting 

	75 HP TEFFC-High efficienncy Motor (4 poole, 1800 rpm) 
	75 HP TEFFC-High efficienncy Motor (4 poole, 1800 rpm) 
	Rettrofit Program 
	Engineered_Exis ting 

	150 HP TEEFC-High efficieency Motor (4 ppole, 1800 rpmm) 
	150 HP TEEFC-High efficieency Motor (4 ppole, 1800 rpmm) 
	Ret trofit Program 
	Engineered_Exis ting 

	Synchronoous Belt: Motor Size: 5 HP, 733.5% Load Fac tor 
	Synchronoous Belt: Motor Size: 5 HP, 733.5% Load Fac tor 
	Rettrofit Program 
	Engineered_Exis ting 

	Synchronoous Belt: Motor Size: 15 HP, 773.5% Load Faactor 
	Synchronoous Belt: Motor Size: 15 HP, 773.5% Load Faactor 
	Rettrofit Program 
	Engineered_Exis ting 

	Synchronoous Belt: Motor Size: 75 HP, 773.5% Load Faactor 
	Synchronoous Belt: Motor Size: 75 HP, 773.5% Load Faactor 
	Rettrofit Program 
	Engineered_Exis ting 

	Variable Sppeed Drive Co ntrol, 5HP 
	Variable Sppeed Drive Co ntrol, 5HP 
	Rettrofit Program 
	Engineered_Exis ting 

	Variable Sppeed Drive Co ntrol, 20 HP 
	Variable Sppeed Drive Co ntrol, 20 HP 
	Rettrofit Program 
	Engineered_Exis ting 

	Variable Sppeed Drive Co ntrol, 50 HP 
	Variable Sppeed Drive Co ntrol, 50 HP 
	Rettrofit Program 
	Engineered_Exis ting 

	ENERGY SSTAR® Clothe s Washer 
	ENERGY SSTAR® Clothe s Washer 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Dishwaasher 
	ENERGY SSTAR® Dishwaasher 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Ice Maachines-Ice Making Head 
	ENERGY SSTAR® Ice Maachines-Ice Making Head 
	Rettrofit Program 
	Cuustom_Existing 


	Figure
	Measure Proogram Addoption Curve 
	ENERGY SSTAR® Ice Maachines-Remotee Condensing Unit Rettrofit Program Cuustom_Existing 
	(w.o Remoote Compressor) 
	ENERGY SSTAR® Ice Maachines-Remotee Condensing Unit (w. Rettrofit Program Cuustom_Existing Remote Coompressor) 
	ENERGY SSTAR® Ice Maachines-Self Coontained Unit 
	ENERGY SSTAR® Ice Maachines-Self Coontained Unit 
	ENERGY SSTAR® Ice Maachines-Self Coontained Unit 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Televissions 
	ENERGY SSTAR® Televissions 
	Rettrofit Program 
	Preescriptive_Exissting 

	ENERGY SSTAR® Water Coolers 
	ENERGY SSTAR® Water Coolers 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Batteryy Charger 
	ENERGY SSTAR® Batteryy Charger 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Extern al Power Adappter 
	ENERGY SSTAR® Extern al Power Adappter 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Freezeer-Glass Door 
	ENERGY SSTAR® Freezeer-Glass Door 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Freezeer-Solid Door 
	ENERGY SSTAR® Freezeer-Solid Door 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Refrigeerator-Glass Dooor 
	ENERGY SSTAR® Refrigeerator-Glass Dooor 
	Rettrofit Program 
	Cuustom_Existing 

	ENERGY SSTAR® Refrigeerator-Solid Dooor 
	ENERGY SSTAR® Refrigeerator-Solid Dooor 
	Rettrofit Program 
	Cuustom_Existing 

	Walk-in Shhaded Pole to EECM Evaporatoor Fan Motor 
	Walk-in Shhaded Pole to EECM Evaporatoor Fan Motor 
	Rettrofit Program 
	Engineered_Exis ting 

	Walk-in PSSC to ECM Evaaporator Fan MMotor 
	Walk-in PSSC to ECM Evaaporator Fan MMotor 
	Rettrofit Program 
	Engineered_Exis ting 

	High Efficieency Refrigerattion Compressors-Discus 
	High Efficieency Refrigerattion Compressors-Discus 
	Rettrofit Program 
	Cuustom_Existing 

	High Efficieency Refrigerattion Compressors-Scroll 
	High Efficieency Refrigerattion Compressors-Scroll 
	Rettrofit Program 
	Cuustom_Existing 

	Efficient coompressor motoor 
	Efficient coompressor motoor 
	Rettrofit Program 
	Engineered_Exis ting 


	ENERGY SSTAR® Refrigeerated Beveragge Vending Maachine Rettrofit Program Cuustom_Existing (Class-A) 
	ENERGY SSTAR® Refrigeerated Beveragge Vending Maachine Rettrofit Program Cuustom_Existing (Class-B) 
	Reach-in PPSC to ECM Evvaporator Fan Motor 
	Reach-in PPSC to ECM Evvaporator Fan Motor 
	Reach-in PPSC to ECM Evvaporator Fan Motor 
	Rettrofit Program 
	Engineered_Exis ting 

	Reach-in SShaded Pole too ECM Evaporaator Fan Motor 
	Reach-in SShaded Pole too ECM Evaporaator Fan Motor 
	Rettrofit Program 
	Engineered_Exis ting 

	Reach-in SShaded Pole too PSC Evapora tor Fan Motor 
	Reach-in SShaded Pole too PSC Evapora tor Fan Motor 
	Rettrofit Program 
	Engineered_Exis ting 

	VSD Contrrolled Compresssor 
	VSD Contrrolled Compresssor 
	Rettrofit Program 
	Engineered_Exis ting 

	VSD Air Coompressor 
	VSD Air Coompressor 
	Rettrofit Program 
	Engineered_Exis ting 


	Facility Commissioning 
	Re-Commiissioning (Existting Constructioon) 
	Auddit and Energy Partners Cuustom_Existing Proogram 
	Auddit and Energy Partners Cuustom_Existing Proogram 
	Data Centeer-Server/Storaage Consolidattion 
	Data Centeer-Server/Storaage Consolidattion 
	Data Centeer-Server/Storaage Consolidattion 
	Rettrofit Program 
	Cuustom_Existing 

	Data Centeer-Server/Storaage Virtualizatioon 
	Data Centeer-Server/Storaage Virtualizatioon 
	Rettrofit Program 
	Cuustom_Existing 

	Solid-state  temperature ccontrols 
	Solid-state  temperature ccontrols 
	Rettrofit Program 
	Cuustom_Existing 

	Chiller Tunne-up/Diagnost ics 
	Chiller Tunne-up/Diagnost ics 
	Rettrofit Program 
	Cuustom_Existing 


	Cooling Toower Optimizatiion Auddit and Energy Partners Cuustom_New Proogram 
	Active Chilled Beam Coo ling 
	Active Chilled Beam Coo ling 
	Active Chilled Beam Coo ling 
	Rettrofit Program 
	Cuustom_Existing 


	Chilled Waater Reset, Optimizer System for Chiller(s) Auddit and Energy Partners Cuustom_New Proogram 
	Hi Eff HVAAC Design Auddit and Energy Partners Cuustom_New Proogram 
	Figure
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	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 

	Measure 
	Measure 
	Proogram 
	Addoption Curve 

	DX Coil Cleean 
	DX Coil Cleean 
	Rettrofit Program 
	Cuustom_Existing 

	HVAC Diaggnostic/Air Connditioner Tune Up 
	HVAC Diaggnostic/Air Connditioner Tune Up 
	Rettrofit Program 
	Cuustom_Existing 

	Adding reflective (White) roof treatment 
	Adding reflective (White) roof treatment 
	Rettrofit Program 
	Cuustom_Existing 

	Adding winndow shade filmm 
	Adding winndow shade filmm 
	Rettrofit Program 
	Cuustom_Existing 

	Adding winndow shade sc reen 
	Adding winndow shade sc reen 
	Rettrofit Program 
	Cuustom_Existing 

	Automatedd control systemm 
	Automatedd control systemm 
	Rettrofit Program 
	Cuustom_Existing 

	Ceiling Ins ulations (R25 CCode to R30) 
	Ceiling Ins ulations (R25 CCode to R30) 
	Rettrofit Program 
	Cuustom_Existing 

	Ceiling Ins ulations (R25 CCode to R35) 
	Ceiling Ins ulations (R25 CCode to R35) 
	Rettrofit Program 
	Cuustom_Existing 

	Ceiling Ins ulations (R25 CCode to R40) 
	Ceiling Ins ulations (R25 CCode to R40) 
	Rettrofit Program 
	Cuustom_Existing 

	Energy Re covery Ventilattion Systems 
	Energy Re covery Ventilattion Systems 
	Rettrofit Program 
	Engineered_Exis ting 

	Duct Insulaation R-8 
	Duct Insulaation R-8 
	Rettrofit Program 
	Cuustom_Existing 

	Green (livinng) Roof (New construction oor roof replacemment)
	Green (livinng) Roof (New construction oor roof replacemment)
	 Rettrofit Program 
	Cuustom_Existing 

	Programmable Thermost at (7 Day, 2 Sttage Setback) 
	Programmable Thermost at (7 Day, 2 Sttage Setback) 
	Smaall Business Prrogram
	 Preescriptive_Exissting 

	Wall Insulaations (R23 to RR30) 
	Wall Insulaations (R23 to RR30) 
	Rettrofit Program 
	Cuustom_Existing 

	Wall Insulaations (R23 to RR38) 
	Wall Insulaations (R23 to RR38) 
	Rettrofit Program 
	Cuustom_Existing 

	Wall Insulaations (R10 to RR30) 
	Wall Insulaations (R10 to RR30) 
	Rettrofit Program 
	Cuustom_Existing 

	HVAC Diaggnostic Tune UUp 
	HVAC Diaggnostic Tune UUp 
	Rettrofit Program 
	Cuustom_Existing 

	Notched V Belts for HVACC Systems 
	Notched V Belts for HVACC Systems 
	Rettrofit Program 
	Cuustom_Existing 

	Demand coontrolled Circu lating Systemss 
	Demand coontrolled Circu lating Systemss 
	Rettrofit Program 
	Cuustom_Existing 

	Drainwaterr Heat Recoverry Water Heateer 
	Drainwaterr Heat Recoverry Water Heateer 
	Rettrofit Program 
	Engineered_Exis ting 

	Faucet Aerrators 
	Faucet Aerrators 
	Smaall Business Prrogram
	 Preescriptive_Exissting 

	Heat Reco very Unit 
	Heat Reco very Unit 
	Rettrofit Program 
	Engineered_Exis ting 

	Heat Trap 
	Heat Trap 
	Rettrofit Program 
	Engineered_Exis ting 

	Hot Water (DHW) Pipe Innsulation 
	Hot Water (DHW) Pipe Innsulation 
	Smaall Business Prrogram
	 Engineered_Exis ting 

	Hot Water Circulation Pummp Time Clockk 
	Hot Water Circulation Pummp Time Clockk 
	Rettrofit Program 
	Cuustom_Existing 

	Insulating TTank Wrap on Water Heater ((R-11) 
	Insulating TTank Wrap on Water Heater ((R-11) 
	Smaall Business Prrogram
	 Preescriptive_Exissting 

	Low Flow PPre-Rinse Spraayers 
	Low Flow PPre-Rinse Spraayers 
	Rettrofit Program 
	Preescriptive_Exissting 

	Low-Flow SShowerhead 
	Low-Flow SShowerhead 
	Rettrofit Program 
	Preescriptive_Exissting 

	Ultrasonic Faucet Contro l 
	Ultrasonic Faucet Contro l 
	Rettrofit Program 
	Cuustom_Existing 

	Water Heaater Thermostatt Setback 
	Water Heaater Thermostatt Setback 
	Smaall Business Prrogram
	 Cuustom_Existing 

	Humidificattion w/ High pressure, Ultrasoonic devices 
	Humidificattion w/ High pressure, Ultrasoonic devices 
	Rettrofit Program 
	Cuustom_Existing 

	Energy Efficient Laboratoory Fume Hoodd 
	Energy Efficient Laboratoory Fume Hoodd 
	Rettrofit Program 
	Cuustom_Existing 

	CO sensorrs for parking g arage exhaustt fans 
	CO sensorrs for parking g arage exhaustt fans 
	Rettrofit Program 
	Cuustom_Existing 

	Photocell DDimming Control (Outdoors) 
	Photocell DDimming Control (Outdoors) 
	Rettrofit Program 
	Preescriptive_Exissting 

	Occupancyy Sensor  
	Occupancyy Sensor  
	Rettrofit Program 
	Engineered_Exis ting 

	Indoor Dayylight Sensors 
	Indoor Dayylight Sensors 
	Rettrofit Program 
	Engineered_Exis ting 

	Photocell DDimming Control (Interior) 
	Photocell DDimming Control (Interior) 
	Rettrofit Program 
	Engineered_Exis ting 

	Auto Off Tiime Switch 
	Auto Off Tiime Switch 
	Rettrofit Program 
	Engineered_Exis ting 
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	Measure 
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	Central Ligghting Control SSystem 
	Central Ligghting Control SSystem 
	Rettrofit Program 
	Cuustom_Existing 

	Time Clockk Control 
	Time Clockk Control 
	Rettrofit Program 
	Engineered_Exis ting 


	Downsizingg motor during retrofit Auddit and Energy Partners Cuustom_New Proogram 
	Escalator MMotor Controlleer 
	Escalator MMotor Controlleer 
	Escalator MMotor Controlleer 
	Rettrofit Program 
	Cuustom_Existing 


	Fan Motor - correct sizingg Auddit and Energy Partners Cuustom_New Proogram 
	Beverage MMachine Control 
	Beverage MMachine Control 
	Beverage MMachine Control 
	Rettrofit Program 
	Cuustom_Existing 

	Air curtain technology 
	Air curtain technology 
	Rettrofit Program 
	Engineered_Exis ting 

	Anti-Sweatt Heat Controlss-Cooler 
	Anti-Sweatt Heat Controlss-Cooler 
	Rettrofit Program 
	Engineered_Exis ting 

	Anti-Sweatt Heat Controlss-Freezer 
	Anti-Sweatt Heat Controlss-Freezer 
	Rettrofit Program 
	Engineered_Exis ting 

	Auto Closeer on Refrigerattor Door 
	Auto Closeer on Refrigerattor Door 
	Rettrofit Program 
	Cuustom_Existing 

	Demand Hot Gas Defrostt 
	Demand Hot Gas Defrostt 
	Rettrofit Program 
	Cuustom_Existing 

	Door Gaskket- Freezer 
	Door Gaskket- Freezer 
	Rettrofit Program 
	Cuustom_Existing 

	Door Gaskket- Refrigeratoor 
	Door Gaskket- Refrigeratoor 
	Rettrofit Program 
	Cuustom_Existing 

	Economizeer on Walk-In CCooler 
	Economizeer on Walk-In CCooler 
	Rettrofit Program 
	Cuustom_Existing 

	eCube 
	eCube 
	Rettrofit Program 
	Cuustom_Existing 

	Evaporatorr Coil Defrost CControl (Cooler) 
	Evaporatorr Coil Defrost CControl (Cooler) 
	Rettrofit Program 
	Engineered_Exis ting 

	Floating heead pressure coontroller 
	Floating heead pressure coontroller 
	Rettrofit Program 
	Engineered_Exis ting 

	High R-Vallue Glass Doorrs 
	High R-Vallue Glass Doorrs 
	Rettrofit Program 
	Cuustom_Existing 

	No-heat glaass doors 
	No-heat glaass doors 
	Rettrofit Program 
	Cuustom_Existing 

	Quick actinng freezer doorrs 
	Quick actinng freezer doorrs 
	Rettrofit Program 
	Cuustom_Existing 


	Refrigeratioon Commissionning Auddit and Energy Partners Cuustom_New Proogram 
	Strip Curtaains - Freezer 
	Strip Curtaains - Freezer 
	Strip Curtaains - Freezer 
	Rettrofit Program 
	Preescriptive_Exissting 

	Strip Curtaains - Refrigera tor 
	Strip Curtaains - Refrigera tor 
	Rettrofit Program 
	Preescriptive_Exissting 

	Suction Pippe Insulation - Refrigerator 
	Suction Pippe Insulation - Refrigerator 
	Rettrofit Program 
	Cuustom_Existing 

	Vertical Nigght Covers for Display Casess 
	Vertical Nigght Covers for Display Casess 
	Rettrofit Program 
	Engineered_Exis ting 

	Vendor Misser 
	Vendor Misser 
	Rettrofit Program 
	Cuustom_Existing 

	Door Heateer Controls for Coolers 
	Door Heateer Controls for Coolers 
	Rettrofit Program 
	Engineered_Exis ting 

	Door Heateer Controls for Freezers 
	Door Heateer Controls for Freezers 
	Rettrofit Program 
	Engineered_Exis ting 

	Evaporatorr Fan Controls on Cooler 
	Evaporatorr Fan Controls on Cooler 
	Rettrofit Program 
	Engineered_Exis ting 


	Refrigeratioon Optimization Auddit and Energy Partners Cuustom_New Proogram 
	Chilled Waater Plant Optimmization Auddit and Energy Partners Cuustom_New Proogram 
	Business EEnergy Manageer/Facility Auditt Auddit and Energy Partners Cuustom_Existing Proogram 
	High Efficieency Transformmer 
	High Efficieency Transformmer 
	High Efficieency Transformmer 
	Rettrofit Program 
	Cuustom_Existing 
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	Table B-3:: Industrial Sector 
	Measure 
	Measure 
	Measure 
	Program 
	Adoption Curv e 

	VFD Contrrolled Compresssor 
	VFD Contrrolled Compresssor 
	Retrofit Proogram
	 Engineered_Exi sting 

	HE Compressor motors 
	HE Compressor motors 
	Retrofit Proogram
	 CCustom_Existingg 

	Variable Displacement Aiir Compressor 
	Variable Displacement Aiir Compressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Efficient Coompressed Air Nozzles  
	Efficient Coompressed Air Nozzles  
	Retrofit Proogram
	 CCustom_Existingg 

	Dual Exhauust Ventilation System 
	Dual Exhauust Ventilation System 
	Retrofit Proogram
	 CCustom_Existingg 


	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 tons, Retrofit Proogram Engineered_Existing Electric Reesistance, 12.5 EER (per ton) 
	UNITARY AAIR-CONDITIOONING UNIT -Split system < 5.4 tons, All Retrofit Proogram Engineered_Existing Other, 12.55 EER (per ton) 
	UNITARY AAIR-CONDITIOONING UNIT -Single package < 5.4 tons, Retrofit Proogram Engineered_Existing All Other, 112.0 EER (per ton) 
	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle package Retrofit Proogram Engineered_Existing ≥ 20 to < 63 tons, Electricc Resistance, 110.8 EER (per tton) 
	UNITARY AAIR-CONDITIOONING UNIT -Split system/SSingle package Retrofit Proogram Engineered_Existing ≥ 20 to < 63 tons, All Other, 10.6 EER (pper ton) 
	UNITARY AAIR-CONDITIOONING UNIT WWITH ECONOMMIZER - Singlee Retrofit Proogram Engineered_Existing package, ≥≥ 5.4 to ≤ 7.5 toons, Electric Reesistance, 12.22 EER (per ton)) 
	ECM MOTORS FOR HVAAC APPLICATION (FAN-POWWERED VAV Retrofit Proogram Engineered_Existing BOX) - VAVV Units 
	ECM MOTORS FOR HVAAC APPLICATION (FAN MOTTOR Retrofit Proogram Engineered_Existing REPLACEMENT 
	ECM MOTORS FOR HVAAC APPLICATION (FAN MOTTOR Retrofit Proogram Engineered_Existing REPLACEMENT -Motor ≥ 1 hp 
	Ductless HHeat Pump 
	Ductless HHeat Pump 
	Ductless HHeat Pump 
	Retrofit Proogram
	 Engineered_Exi sting 

	Ground Soource Heat Pummp (Closed Looop) 
	Ground Soource Heat Pummp (Closed Looop) 
	Retrofit Proogram
	 Engineered_Exi sting 

	Ground Soource Heat Pummp (Open Loopp) 
	Ground Soource Heat Pummp (Open Loopp) 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Air Cooledd Chiller, 100 TTons 
	High Efficieency Air Cooledd Chiller, 100 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Air Cooledd Chiller, 130 TTons 
	High Efficieency Air Cooledd Chiller, 130 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Air Sourcee Heat Pump (12 EER, 3.6 CCOP) 
	High Efficieency Air Sourcee Heat Pump (12 EER, 3.6 CCOP) 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Centrifugaal Chiller, 175 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 175 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Centrifugaal Chiller, 300 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 300 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Centrifugaal Chiller, 500 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 500 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Centrifugaal Chiller, 600 TTons 
	High Efficieency Water Coooled Centrifugaal Chiller, 600 TTons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Reciprocaating Chiller, 1000 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 1000 Tons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Reciprocaating Chiller, 1775 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 1775 Tons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Reciprocaating Chiller, 3000 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 3000 Tons 
	Retrofit Proogram
	 Engineered_Exi sting 

	High Efficieency Water Coooled Reciprocaating Chiller, 500 Tons 
	High Efficieency Water Coooled Reciprocaating Chiller, 500 Tons 
	Retrofit Proogram
	 Engineered_Exi sting 

	Variable Refrigerant Floww Heat Pump 
	Variable Refrigerant Floww Heat Pump 
	Retrofit Proogram
	 Engineered_Exi sting 

	VFD on Coooling Tower Faan 
	VFD on Coooling Tower Faan 
	Retrofit Proogram
	 CCustom_Existingg 

	Water Sou rce Heat Pumpp (4 ton) 
	Water Sou rce Heat Pumpp (4 ton) 
	Retrofit Proogram
	 Engineered_Exi sting 

	Outside Airr Economizer 
	Outside Airr Economizer 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	Figure
	Measure Program Adoption Curv e 
	T8 Lamps & Electronic Baallast Small Businness SBL LED_Existing Program 
	ENERGY SSTAR® LED laamps- Omnidireectional A shappe or Wet Small Businness SBL LED_Existing Location RRates Par 10W Program 
	LED EXTEERIROR AREA LIGHTS- LEDD FIXTURE (20 0W) 
	LED EXTEERIROR AREA LIGHTS- LEDD FIXTURE (20 0W) 
	LED EXTEERIROR AREA LIGHTS- LEDD FIXTURE (20 0W) 
	Retrofit Proogram
	 Prescriptive_Exiisting 

	LED Recesssed Downligh ts 
	LED Recesssed Downligh ts 
	Retrofit Proogram
	 Engineered_Exi sting 


	LED light BBulb- LED MR116 lamp 
	LED LIGHTT BULB - LED PAR lamp - 166W 
	REDUCEDD WATTAGE T8 FIXTURES - Three-lamp RReduced Watt. T-8 fixturess (25W) 
	HIGH PERRFORMANCE MMEDIUM BAY T8 FIXTURES - Four-lamp High Performance T-8 fixxtures (32W) 
	Small Businness Engineered_Existing Program 
	Small Businness Prescriptive_Exiisting Program 
	Small Businness Prescriptive_Exiisting Program 
	Retrofit Proogram Prescriptive_Exiisting 
	T5 FIXTURRES 
	T5 FIXTURRES 
	T5 FIXTURRES 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	T5 MEDIUM AND HIGH BBAY FIXTUREES - 8-lamp HOO T-5 fixtures (54W) 
	REDUCEDD WATTAGE T8 RE-LAMPINGG (28W T8) - TThree 28W Lamps for Three Lamp Fixture 
	Retrofit Proogram Prescriptive_Exiisting 
	Small Businness Prescriptive_Exiisting Program 
	INTEGRALL LED TROFFEERS - 2' x 4' LEED troffer 
	INTEGRALL LED TROFFEERS - 2' x 4' LEED troffer 
	INTEGRALL LED TROFFEERS - 2' x 4' LEED troffer 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	METAL HAALIDE DIRECTT LAMP REPLAACEMENT - 1 –– 360W Metal Retrofit Proogram Prescriptive_Exiisting Halide Direect Lamp Replaacement 
	T8 / T5 REEPLACEMENT - 4 – 4' 54W TT5 High Output Fixture 
	T8 / T5 REEPLACEMENT - 4 – 4' 54W TT5 High Output Fixture 
	T8 / T5 REEPLACEMENT - 4 – 4' 54W TT5 High Output Fixture 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	T8 / T5 REEPLACEMENT – VAPOUR/DUUST PROOF FFIXTURE - 4 – 4’ 32W HBBF Vapour / Dusst Proof Fixturee (Minimum oof 3,100 Lumens Per Lamp) 
	ENERGY SSTAR® LED PAR16/20/30/388 LAMPS E26 BASE: 16 W 
	ENERGY SSTAR® LED LAAMPS - PAR166 OR MR16 GUU10 BASE: 7W 
	ENERGY SSTAR® LED LAAMPS - MR16 GU5.3 BASE: 7W 
	ENERGY SSTAR® LED LAAMPS - MR16 GU5.3 BASE: 7W 
	Retrofit Proogram Prescriptive_Exiisting 

	Small Businness Prescriptive_Exiisting Program 
	Small Businness Prescriptive_Exiisting Program 
	Small Businness Prescriptive_Exiisting Program 
	Induction HHigh Bay Lighti ng 
	Induction HHigh Bay Lighti ng 
	Induction HHigh Bay Lighti ng 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	TOTALLY ENCLOSED FAN-COOLED ((TEFC) MOTOORS - TEFC 1800 RPM, <11 HP, 90%%Eff 
	TOTALLY ENCLOSED FAN-COOLED ((TEFC) MOTOORS - TEFC 1800 RPM, 11 - 100 HP, 94%Eff 
	TOTALLY ENCLOSED FAN-COOLED ((TEFC) MOTOORS - TEFC 
	1800 RPM, >100 HP, 95.8%Eff 
	1800 RPM, >100 HP, 95.8%Eff 
	Retrofit Proogram Prescriptive_Exiisting 

	Retrofit Proogram Prescriptive_Exiisting 
	Retrofit Proogram Prescriptive_Exiisting 
	High Efficieency Ventilatio n Exhaust Fan s 
	High Efficieency Ventilatio n Exhaust Fan s 
	High Efficieency Ventilatio n Exhaust Fan s 
	Retrofit Proogram
	 Prescriptive_Exiisting 

	High Volumme Low Speed Fan  
	High Volumme Low Speed Fan  
	Retrofit Proogram
	 Prescriptive_Exiisting 

	Circulating  Fans 
	Circulating  Fans 
	Retrofit Proogram
	 CCustom_Existingg 


	Properly Sized Fans Audit and EEnergy CCustom_Existingg Partners 
	Efficient Ceentrifugal Fan 
	Efficient Ceentrifugal Fan 
	Efficient Ceentrifugal Fan 
	Retrofit Proogram
	 CCustom_Existingg 

	OPEN DRIIP-PROOF (ODDP) MOTORS -ODP 1800 R PM, < 26 HP 
	OPEN DRIIP-PROOF (ODDP) MOTORS -ODP 1800 R PM, < 26 HP 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	Figure
	Measure 
	Measure 
	Measure 
	Program 
	Adoption Curv e 

	90%Eff 
	90%Eff 


	OPEN DRIIP-PROOF (ODDP) MOTORS -ODP 1800 RPM, 40 - 124 Retrofit Proogram Prescriptive_Exiisting HP, 95%Efff 
	OPEN DRIIP-PROOF (ODDP) MOTORS -ODP 1800 RPM, > 125 HP,, Retrofit Proogram Prescriptive_Exiisting 96%Eff 
	SYNCHROONOUS BELT --Motor Size: <10 HP, 73.5% Load Factor 
	SYNCHROONOUS BELT --Motor Size: <10 HP, 73.5% Load Factor 
	SYNCHROONOUS BELT --Motor Size: <10 HP, 73.5% Load Factor 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	SYNCHROONOUS BELT --Motor Size: 10 - 50 HP, 73.55% Load Retrofit Proogram Prescriptive_Exiisting Factor 
	SYNCHROONOUS BELT --Motor Size: >50 HP, 73.5% Load Factor 
	SYNCHROONOUS BELT --Motor Size: >50 HP, 73.5% Load Factor 
	SYNCHROONOUS BELT --Motor Size: >50 HP, 73.5% Load Factor 
	Retrofit Proogram
	 Prescriptive_Exiisting 


	VARIABLEE FREQUENCYY DRIVE (VFD) - Motor Size: <10 HP, 66% Load Factoor 
	VARIABLEE FREQUENCYY DRIVE (VFD) - Motor Size: 10-50 HP, 66% Load Factor 
	VARIABLEE FREQUENCYY DRIVE (VFD) - Motor Size: >50 HP, 66% Load Factoor 
	Retrofit Proogram Prescriptive_Exiisting 
	Retrofit Proogram Prescriptive_Exiisting 
	Retrofit Proogram Prescriptive_Exiisting 
	Standard too Cogged Belt on Motors 1-2 5 HP 
	Standard too Cogged Belt on Motors 1-2 5 HP 
	Standard too Cogged Belt on Motors 1-2 5 HP 
	Retrofit Proogram
	 CCustom_Existingg 

	Standard too Cogged Belt on Motors 30500 HP 
	Standard too Cogged Belt on Motors 30500 HP 
	-

	Retrofit Proogram
	 CCustom_Existingg 

	Pneumaticc Motors Replaccement with El ectric Motors 
	Pneumaticc Motors Replaccement with El ectric Motors 
	Retrofit Proogram
	 CCustom_Existingg 

	Motors Impprovements 
	Motors Impprovements 
	Retrofit Proogram
	 CCustom_Existingg 

	Material Haandling Improvvements 
	Material Haandling Improvvements 
	Retrofit Proogram
	 CCustom_Existingg 

	Material Haandling VFD 
	Material Haandling VFD 
	Retrofit Proogram
	 CCustom_Existingg 

	Switch fromm Belt drive to Direct Drive 
	Switch fromm Belt drive to Direct Drive 
	Retrofit Proogram
	 CCustom_Existingg 

	Low Energgy Livestock Waaterer 
	Low Energgy Livestock Waaterer 
	Retrofit Proogram
	 CCustom_Existingg 

	Automatic Milker Takeoff 
	Automatic Milker Takeoff 
	Retrofit Proogram
	 CCustom_Existingg 


	High Efficieency Medium VVoltage Dry-typpe, Single-Phasse Retrofit Proogram CCustom_Existingg Transformeers 
	High Efficieency Liquid Immmersed, Singlee-Phase Transfformers 
	High Efficieency Liquid Immmersed, Singlee-Phase Transfformers 
	High Efficieency Liquid Immmersed, Singlee-Phase Transfformers 
	Retrofit Proogram
	 CCustom_Existingg 

	3- Phase HHigh Frequencyy Battery Chargger 
	3- Phase HHigh Frequencyy Battery Chargger 
	Retrofit Proogram
	 CCustom_Existingg 

	3- Phase HHigh Frequencyy Battery Chargger - 2 shift 
	3- Phase HHigh Frequencyy Battery Chargger - 2 shift 
	Retrofit Proogram
	 CCustom_Existingg 

	3- Phase HHigh Frequencyy Battery Chargger - 3 shifts 
	3- Phase HHigh Frequencyy Battery Chargger - 3 shifts 
	Retrofit Proogram
	 CCustom_Existingg 

	Elec Chip FFab - Solidstatee Chiller 
	Elec Chip FFab - Solidstatee Chiller 
	Retrofit Proogram
	 CCustom_Existingg 

	Milk Precooler - Dairy Plaate Cooler 
	Milk Precooler - Dairy Plaate Cooler 
	Retrofit Proogram
	 CCustom_Existingg 

	Adjustable speed drive onn compressorss 
	Adjustable speed drive onn compressorss 
	Retrofit Proogram
	 Prescriptive_Exiisting 

	Efficient Reefrigeration Condenser 
	Efficient Reefrigeration Condenser 
	Retrofit Proogram
	 CCustom_Existingg 


	Scroll Commpressor > 10.55 EER with heaat exchanger foor dairy Retrofit Proogram CCustom_Existingg refrigeratioon 
	Scroll Commpressor > 10.55 EER without heat exchangeer for dairy Retrofit Proogram CCustom_Existingg refrigeratioon 
	Single Creep Pad 
	Single Creep Pad 
	Single Creep Pad 
	Retrofit Proogram
	 CCustom_Existingg 

	Double Creeep Pad 
	Double Creeep Pad 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat of Coompression Air Dryer 
	Heat of Coompression Air Dryer 
	Retrofit Proogram
	 CCustom_Existingg 

	Metal - Neww Arc Furnace 
	Metal - Neww Arc Furnace 
	Retrofit Proogram
	 CCustom_Existingg 
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	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 

	Measure 
	Measure 
	Program 
	Adoption Curv e 

	Heat Lampps 
	Heat Lampps 
	Retrofit Proogram
	 CCustom_Existingg 

	Dual Exhauust Ventilation System Dairy 
	Dual Exhauust Ventilation System Dairy 
	Retrofit Proogram
	 CCustom_Existingg 

	HE Stock TTank 
	HE Stock TTank 
	Retrofit Proogram
	 CCustom_Existingg 

	High Efficieency Grain Dryyers 
	High Efficieency Grain Dryyers 
	Retrofit Proogram
	 CCustom_Existingg 

	Kraft - Efficcient Agitator 
	Kraft - Efficcient Agitator 
	Retrofit Proogram
	 CCustom_Existingg 

	Kraft - Effluuent Treatmentt System 
	Kraft - Effluuent Treatmentt System 
	Retrofit Proogram
	 CCustom_Existingg 

	Mech pulp refiner replaceement 
	Mech pulp refiner replaceement 
	Retrofit Proogram
	 CCustom_Existingg 

	Paper - Effficient Pulp Scrreen 
	Paper - Effficient Pulp Scrreen 
	Retrofit Proogram
	 CCustom_Existingg 

	Heated Deesiccant Air Dryyer on VSD Compressor 
	Heated Deesiccant Air Dryyer on VSD Compressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat Exchaanger upgradees for product ccooling 
	Heat Exchaanger upgradees for product ccooling 
	Retrofit Proogram
	 CCustom_Existingg 

	Free Coolinng and New A//C Units 
	Free Coolinng and New A//C Units 
	Retrofit Proogram
	 CCustom_Existingg 

	Variable Aiir Volume Convversion Projectt 
	Variable Aiir Volume Convversion Projectt 
	Retrofit Proogram
	 CCustom_Existingg 

	Energy Efficient Refrigeraation Unit 
	Energy Efficient Refrigeraation Unit 
	Retrofit Proogram
	 CCustom_Existingg 

	Heated Deesiccant Air Dryyer on VD Commpressor 
	Heated Deesiccant Air Dryyer on VD Commpressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Heated Deesiccant Air Dryyer on LNL Commpressor 
	Heated Deesiccant Air Dryyer on LNL Commpressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Blower Purrge Desiccant AAir Dryer on VSSD Compressoor 
	Blower Purrge Desiccant AAir Dryer on VSSD Compressoor 
	Retrofit Proogram
	 CCustom_Existingg 

	Blower Purrge Desiccant AAir Dryer on VDD Compressor 
	Blower Purrge Desiccant AAir Dryer on VDD Compressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Blower Purrge Desiccant AAir Dryer on LNNL Compresso r 
	Blower Purrge Desiccant AAir Dryer on LNNL Compresso r 
	Retrofit Proogram
	 CCustom_Existingg 


	Ventilation System Optimmization Audit and EEnergy CCustom_Existingg Partners 
	Induction SStreet Lighting 
	Induction SStreet Lighting 
	Induction SStreet Lighting 
	Retrofit Proogram
	 Engineered_Exi sting 

	Green LEDD Traffic Light 
	Green LEDD Traffic Light 
	Retrofit Proogram
	 Engineered_Exi sting 

	Red LED TTraffic Light 
	Red LED TTraffic Light 
	Retrofit Proogram
	 Engineered_Exi sting 

	Yellow LEDD Traffic Light 
	Yellow LEDD Traffic Light 
	Retrofit Proogram
	 Engineered_Exi sting 

	Green Arroow LED Traffic Light 
	Green Arroow LED Traffic Light 
	Retrofit Proogram
	 Engineered_Exi sting 

	Red Arroww LED Traffic Li ght 
	Red Arroww LED Traffic Li ght 
	Retrofit Proogram
	 Engineered_Exi sting 

	Yellow Arroow LED Trafficc Light 
	Yellow Arroow LED Trafficc Light 
	Retrofit Proogram
	 Engineered_Exi sting 

	LED Parkinng Lot Fixture 
	LED Parkinng Lot Fixture 
	Retrofit Proogram
	 Engineered_Exi sting 

	LED Streett Light Fixture 
	LED Streett Light Fixture 
	Retrofit Proogram
	 Engineered_Exi sting 


	Recommissioning / Facility Energy Management Audit and EEnergy Partners 
	Integrated Plant Energy MManagement Audit and EEnergy Partners 
	CCustom_Existingg 
	CCustom_Existingg 
	Zero Loss Condensate Drain 
	Zero Loss Condensate Drain 
	Zero Loss Condensate Drain 
	Retrofit Proogram
	 CCustom_Existingg 

	Air Compreessor Demand Reduction 
	Air Compreessor Demand Reduction 
	Retrofit Proogram
	 CCustom_Existingg 

	Improved CControls - Air CCompressor 
	Improved CControls - Air CCompressor 
	Retrofit Proogram
	 CCustom_Existingg 

	Air Leak Suurvey and Reppair 
	Air Leak Suurvey and Reppair 
	Retrofit Proogram
	 CCustom_Existingg 

	Low Press ure-drop Filterss 
	Low Press ure-drop Filterss 
	Retrofit Proogram
	 CCustom_Existingg 

	Outside Airr Intake 
	Outside Airr Intake 
	Retrofit Proogram
	 CCustom_Existingg 
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	Measure Receiver C Air Compre Head Pres Ceiling Ins Ceiling Ins Ceiling Ins Chiller Tun Capacity Additio essor Optimiza sure Control ulations (R25 C ulations (R25 C ulations (R25 C neup/Diagnostic on ation Code to R30) Code to R35) Code to R40) cs Program Retrofit Pro Audit and E Partners Retrofit Pro Retrofit Pro Retrofit Pro Retrofit Pro Retrofit Pro A ogram C Energy C doption Curv Custom_Existing Custom_Existing e g g ogram C ogram C ogram C ogram C ogram C Custom_Existing Custom_Existing Custom_Existing
	Cooling Toower Optimizatiion Audit and EEnergy CCustom_Existingg Partners 
	Duct Insulaation, Add R8 
	Duct Insulaation, Add R8 
	Duct Insulaation, Add R8 
	Retrofit Proogram
	 CCustom_Existingg 

	DX Coil Cleeaning 
	DX Coil Cleeaning 
	Retrofit Proogram
	 CCustom_Existingg 

	HVAC Diaggnostic/Air Connditioner Tune Up 
	HVAC Diaggnostic/Air Connditioner Tune Up 
	Retrofit Proogram
	 CCustom_Existingg 

	Improved CControls - HVAAC 
	Improved CControls - HVAAC 
	Retrofit Proogram
	 CCustom_Existingg 

	Wall Insulaations (Going frrom R23 to R300) 
	Wall Insulaations (Going frrom R23 to R300) 
	Retrofit Proogram
	 CCustom_Existingg 

	Wall Insulaations (Going frrom R23 to R388) 
	Wall Insulaations (Going frrom R23 to R388) 
	Retrofit Proogram
	 CCustom_Existingg 

	Wall Insulaations (Going frrom R10 to R300) 
	Wall Insulaations (Going frrom R10 to R300) 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat Reclaaimer 
	Heat Reclaaimer 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat Reco very Ventilatorrs 
	Heat Reco very Ventilatorrs 
	Retrofit Proogram
	 CCustom_Existingg 

	Programmable Ventilationn Controller 
	Programmable Ventilationn Controller 
	Retrofit Proogram
	 CCustom_Existingg 

	Building Shhell Improvemeents 
	Building Shhell Improvemeents 
	Retrofit Proogram
	 CCustom_Existingg 

	Automatic High Speed Dooors - Exterior 
	Automatic High Speed Dooors - Exterior 
	Retrofit Proogram
	 CCustom_Existingg 

	Occupancyy Sensor  
	Occupancyy Sensor  
	Retrofit Proogram
	 CCustom_Existingg 

	OCCUPANNCY SENSORSS - Ceiling mouunted 
	OCCUPANNCY SENSORSS - Ceiling mouunted 
	Retrofit Proogram
	 CCustom_Existingg 

	PHOTOCEELL AND TIMER FOR LIGHT ING CONTROL 
	PHOTOCEELL AND TIMER FOR LIGHT ING CONTROL 
	Retrofit Proogram
	 CCustom_Existingg 

	Central Ligghting Control SSystem 
	Central Ligghting Control SSystem 
	Retrofit Proogram
	 CCustom_Existingg 

	Indoor Dayylight Sensors 
	Indoor Dayylight Sensors 
	Retrofit Proogram
	 CCustom_Existingg 


	Lighting Syystem Design OOptimization Audit and EEnergy CCustom_Existingg Partners 
	Improved CControls - Fanss 
	Improved CControls - Fanss 
	Improved CControls - Fanss 
	Retrofit Proogram
	 CCustom_Existingg 

	Improved CControls - Motoors 
	Improved CControls - Motoors 
	Retrofit Proogram
	 CCustom_Existingg 


	Motor Management Plan Audit and EEnergy CCustom_Existingg Partners 
	Pump Equipment Upgradde 
	Pump Equipment Upgradde 
	Pump Equipment Upgradde 
	Retrofit Proogram
	 CCustom_Existingg 


	Pump Systtem Optimizatioon Audit and EEnergy CCustom_Existingg Partners 
	Greenhousse Heat Curtainn 
	Greenhousse Heat Curtainn 
	Greenhousse Heat Curtainn 
	Retrofit Proogram
	 CCustom_Existingg 

	High Efficieency Welders 
	High Efficieency Welders 
	Retrofit Proogram
	 CCustom_Existingg 

	Clean Roo m - Change Fi lter Strategy 
	Clean Roo m - Change Fi lter Strategy 
	Retrofit Proogram
	 CCustom_Existingg 


	Clean Roo m - Chiller Opttimize 
	Clean Roo m - Chiller Opttimize 
	Clean Roo m - Chiller Opttimize 
	Audit and EEnergy
	 CCustom_Existingg 

	TR
	Partners 

	TR
	TD
	Figure

	Achiievable Potenttial Study: Sh ort Term Anallysis 
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	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 
	APPENDIXX B: MAPPINGG OF EE MEAASURES TO AARCHETYPE PROGRAMS 

	Measure 
	Measure 
	Program 
	Adoption Curv e 

	Clean Roo m - Clean Rooom HVAC 
	Clean Roo m - Clean Rooom HVAC 
	Retrofit Proogram
	 CCustom_Existingg 

	Improved CControls - Proccess Cooling 
	Improved CControls - Proccess Cooling 
	Retrofit Proogram
	 CCustom_Existingg 

	Cold Stora ge Retrofit 
	Cold Stora ge Retrofit 
	Retrofit Proogram
	 CCustom_Existingg 

	Cold Stora ge Tune-up 
	Cold Stora ge Tune-up 
	Retrofit Proogram
	 CCustom_Existingg 

	Pellet Dryeer Tanks and DDucts 3 dia 
	Pellet Dryeer Tanks and DDucts 3 dia 
	Retrofit Proogram
	 CCustom_Existingg 

	Refrigerateed Cycling Dryeers 
	Refrigerateed Cycling Dryeers 
	Retrofit Proogram
	 CCustom_Existingg 

	Dew Point Sensor Controol for Desiccantt CA Dryer 
	Dew Point Sensor Controol for Desiccantt CA Dryer 
	Retrofit Proogram
	 CCustom_Existingg 

	Process Coooling Ventilati on Reduction- fan hp 
	Process Coooling Ventilati on Reduction- fan hp 
	Retrofit Proogram
	 CCustom_Existingg 

	Automatic High Speed Dooors- freezer 
	Automatic High Speed Dooors- freezer 
	Retrofit Proogram
	 CCustom_Existingg 

	Automatic High Speed Dooors- Cooler 
	Automatic High Speed Dooors- Cooler 
	Retrofit Proogram
	 CCustom_Existingg 

	Automatic High Speed Dooors- Between cooler and docck 
	Automatic High Speed Dooors- Between cooler and docck 
	Retrofit Proogram
	 CCustom_Existingg 

	Dairy Refri geration Tune-up 
	Dairy Refri geration Tune-up 
	-

	Retrofit Proogram
	 CCustom_Existingg 

	High Tempperature Cutoutt Thermostat 
	High Tempperature Cutoutt Thermostat 
	Retrofit Proogram
	 CCustom_Existingg 

	Creep Heaat Controller 
	Creep Heaat Controller 
	Retrofit Proogram
	 CCustom_Existingg 

	Block Heatter Timer 
	Block Heatter Timer 
	Retrofit Proogram
	 CCustom_Existingg 

	Improved CControls - Proccess Heating 
	Improved CControls - Proccess Heating 
	Retrofit Proogram
	 CCustom_Existingg 

	Process Heeat O&M 
	Process Heeat O&M 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat Lampp Setback (Micrrozone) 
	Heat Lampp Setback (Micrrozone) 
	Retrofit Proogram
	 CCustom_Existingg 

	Heat Lampp - Heating Padd Controller 
	Heat Lampp - Heating Padd Controller 
	Retrofit Proogram
	 CCustom_Existingg 

	Grain bin aaeration contro l systems 
	Grain bin aaeration contro l systems 
	Retrofit Proogram
	 CCustom_Existingg 

	Elec Chip FFab - Eliminatee Exhaust 
	Elec Chip FFab - Eliminatee Exhaust 
	Retrofit Proogram
	 CCustom_Existingg 

	Elec Chip FFab: Exhaust I njector 
	Elec Chip FFab: Exhaust I njector 
	Retrofit Proogram
	 CCustom_Existingg 

	Elec Chip FFab - Reduce GGas Pressure 
	Elec Chip FFab - Reduce GGas Pressure 
	Retrofit Proogram
	 CCustom_Existingg 

	Mech Pulp - Premium Proocess 
	Mech Pulp - Premium Proocess 
	Retrofit Proogram
	 CCustom_Existingg 

	Mech Pulp  - Refiner Platee Improvementt 
	Mech Pulp  - Refiner Platee Improvementt 
	Retrofit Proogram
	 CCustom_Existingg 


	Barrel Insuulation - Plastic Injection Molding and Extrussion Machine Barrels 
	Chiller Opttimization 
	Process Optimization 
	LEED Neww Construction Whole Buildingg Design 
	LEED Neww Construction Whole Buildingg Design 
	Retrofit Proogram CCustom_Existingg 

	Audit and EEnergy CCustom_Existingg Partners 
	Audit and EEnergy CCustom_Existingg Partners 
	C&I New Engineered_Existing Constructioon 
	Infrared Film for Greenhoouses 
	Infrared Film for Greenhoouses 
	Infrared Film for Greenhoouses 
	Retrofit Proogram
	 CCustom_Existingg 

	Fan Thermmostat Controlleer 
	Fan Thermmostat Controlleer 
	Retrofit Proogram
	 CCustom_Existingg 

	Drip Irrigation Nozzles 
	Drip Irrigation Nozzles 
	Retrofit Proogram
	 CCustom_Existingg 

	Scientific Irrrigation Systemm (SIS) 
	Scientific Irrrigation Systemm (SIS) 
	Retrofit Proogram
	 CCustom_Existingg 


	Figure
	Apppendixx C: MMethoddologyy to CCalculate AAchievvable Potenntial 
	This appendix providdes a descripption of the mmethodologyy that was used to develop the adopption curves, aand the calcuulation that wwas used to derive achieevable potenntial savingss. 
	Developmentt of Adopption Cuurves 
	Adoptionn curves were developedd to estimatee the achievaable annual participationn in each archetype program frrom 2015 to 2020. The eestimated paarticipation wwas used in the model too derive the estimated achievable potential savings for each archetypee program. KKey items thhat were takeen into conssideration in developing and applyingg the adoption curves inncluded: 
	
	
	
	

	HHistoric progrram participaation 

	
	
	

	TTransition froom previous framework tto CFF 

	
	
	

	DDesign and laaunch periodd for new annd enhancedd programs 

	
	
	

	NNon-incentivee influences.. 


	An adopttion curve reepresents thee percentage of the partticipation of eligible custtomers in a program.. As illustrateed in Figure C-1, adoptioon curves tyypically included: 
	
	
	
	

	AA program launch period 

	
	
	

	AAn acceleration of participation until aa peak particcipation ratee was reacheed 

	
	
	

	AA slow-down in participattion, followedd by a plateaau as the maaximum partticipation waas approached. 


	Programs that were launched annd delivered in Ontario dduring the prrevious framework will have moved past the launch period annd will be on a slope of increased paarticipation. AAs illustratedd in Figure C-2, the analyysis for this sstudy begann in 2015. Neew programss to be launcched during the CFF will start at the bbeginning off the launch period. Proggram enhanccements cann be implemented to acceelerate the raate of participation, as illlustrated in FFigure C-3. 
	The adopption curves were develooped using tthe equationn derived by the Bass difffusion equaation and the hhistoric program participation, as illuustrated in Fiigure C-4. 
	Figure
	Figuure C-1: Adooption Curvve Conceptss 
	Figure
	APPENDIXX C: METHODDOLOGY TO CCALCULATE ACHIEVABLEE POTENTIALL 
	APPENDIXX C: METHODDOLOGY TO CCALCULATE ACHIEVABLEE POTENTIALL 


	Figure C-2: 2015 as Fiirst Year of Potential SSavings 
	Figure C-2: 2015 as Fiirst Year of Potential SSavings 
	Figure C-3: Acceleerated Adopption Due too Program EEnhancemeents 

	Figure
	Figure
	Figure
	APPENDIXX C: METHODDOLOGY TO CCALCULATE ACHIEVABLEE POTENTIALL 
	APPENDIXX C: METHODDOLOGY TO CCALCULATE ACHIEVABLEE POTENTIALL 


	Figurre C-4: Adooption Curveed Based on Bass Difffusion Modeel and Histooric Programm Participation 
	Figure
	Figure
	In the Baass diffusion equation, SS(t) is the maarket share ((or participattion) in the ccurrent year, t--1 is the markket share (orr participatioon) up to thee previous yeear. 
	while S 

	The following parameeters are used in the Baass discussioon equation:: 
	
	
	
	
	

	p = coefficiennt of innovation 

	
	
	
	

	Accouunts for external effects 

	
	
	

	An exxternal effectt where proggram archetyypes can inflluence adopption 



	
	
	
	

	q = coefficiennt of imitationn 

	
	
	
	

	Accouunts for interrnal effects 

	
	
	

	Considered as ann inherent property of thee market andd technologyy 



	
	
	

	mm = maximumm market share of eligible populationn 


	Eligible ppopulation wwas determinned as part oof developingg each LDC’’s energy usse profile, baased on: 
	
	
	
	

	TTotal population 

	
	
	

	EEnd use saturation 

	
	
	

	EEnd use fuel share 


	EEquipment mmeasure life. The following equatioon is used too derive the eligible popuulation: 
	

	EEligible Popu lation = Equipment Typ 1 pe Average Measure Lif x (To fe otal Populatioon) 
	Eligible ppopulation wwas the fraction of the tottal populatioon based on average meeasure life byy equipment type. Equuipment typee average meeasure life wwas the averrage measurre life of all measures associatedd with an equipment type. For exammple, the commmercial inteerior lighting equipment type incluuded variouss kinds of lighhting measuures; the aveerage life of tthese measuures defines the equipment type average measurre life. 
	Total poppulation wass the productt of premise counts, endd use saturattion and endd use fuel shhare, as shownn in the following equatioon. 
	Figure
	TTotal Populattion = (Premmise Count) xx (End use SSaturation) xx (End use FFuel Share) 
	End use saturation wwas the perccentage of hoouseholds wwith the end use presentt, and end usse fuel share was the peercentage off householdss with the ennd use preseent that weree electric-fueeled. 
	Historic OOntario proggram particippation data foor 2011 to 2015 was useed to derive the Ontario market adoption curvves. A sampple of the datta set is provvided in Tabble C-1. Markket adoptionn curves wwere aligned with availabbility of historric program participationn data as summarized inn Table C-2. 
	Table C-1 Sampple Data Sett of Historicc Program PParticipationn 
	LDC Year Measuure Unnits Eligible Populatioon 
	LDC 1 
	LDC 1 
	LDC 1 
	2011 
	ECM 
	26 
	66,953 

	LDC 1 
	LDC 1 
	2012 
	ECM 
	19 
	66,953 

	LDC 1 
	LDC 1 
	2013 
	ECM 
	83 
	66,953 

	LDC 1 
	LDC 1 
	2014 
	ECM 
	84 
	66,953 

	LDC 1 
	LDC 1 
	2011 
	Tier 1 CACC 
	0 
	302 

	LDC 1 
	LDC 1 
	2013 
	Tier 1 CACC 
	1 
	302 

	LDC 1 
	LDC 1 
	2014 
	Tier 1 CACC 
	1 
	302 

	LDC 1 
	LDC 1 
	2011 
	Tier 2 CACC 
	1 
	302 

	LDC 1 
	LDC 1 
	2014 
	Tier 2 CACC 
	6 
	302 


	LDC 2 
	LDC 2 
	LDC 2 
	2011 
	ECM 
	1 
	11,477 

	LDC 2 
	LDC 2 
	2013 
	ECM 
	2 
	11,477 

	LDC 2 
	LDC 2 
	2014 
	ECM 
	3 
	11,477 

	LDC 2 
	LDC 2 
	2011 
	Tier 1 CACC 
	0 
	295 

	LDC 2 
	LDC 2 
	2011 
	Tier 2 CACC 
	0 
	295 

	LDC 2 
	LDC 2 
	2013 
	Tier 2 CACC 
	1 
	295 


	LDC 3 
	LDC 3 
	LDC 3 
	2011 
	ECM 
	900 
	355,419 

	LDC 3 
	LDC 3 
	2012 
	ECM 
	554 
	355,419 

	LDC 3 
	LDC 3 
	2013 
	ECM 
	487 
	355,419 

	LDC 3 
	LDC 3 
	2014 
	ECM 
	587 
	355,419 

	LDC 3 
	LDC 3 
	2011 
	Tier 1 CACC 
	134 
	200,381 

	LDC 3 
	LDC 3 
	2012 
	Tier 1 CACC 
	55 
	200,381 

	LDC 3 
	LDC 3 
	2013 
	Tier 1 CACC 
	57 
	200,381 

	LDC 3 
	LDC 3 
	2014 
	Tier 1 CACC 
	46 
	200,381 

	LDC 3 
	LDC 3 
	2011 
	Tier 2 CACC 
	384 
	200,381 

	LDC 3 
	LDC 3 
	2013 
	Tier 2 CACC 
	343 
	200,381 

	LDC 3 
	LDC 3 
	2014 
	Tier 2 CACC 
	428 
	200,381 


	LDC 4 
	LDC 4 
	LDC 4 
	2011 
	ECM 
	178 
	77,868 

	LDC 4 
	LDC 4 
	2012 
	ECM 
	147 
	77,868 

	LDC 4 
	LDC 4 
	2013 
	ECM 
	126 
	77,868 

	LDC 4 
	LDC 4 
	2014 
	ECM 
	145 
	77,868 

	LDC 4 
	LDC 4 
	2011 
	Tier 1 CACC 
	47 
	55,849 

	LDC 4 
	LDC 4 
	2012 
	Tier 1 CACC 
	17 
	55,849 

	LDC 4 
	LDC 4 
	2013 
	Tier 1 CACC 
	16 
	55,849 

	LDC 4 
	LDC 4 
	2014 
	Tier 1 CACC 
	15 
	55,849 

	LDC 4 
	LDC 4 
	2011 
	Tier 2 CACC 
	66 
	55,849 

	LDC 4 
	LDC 4 
	2013 
	Tier 2 CACC 
	59 
	55,849 

	LDC 4 
	LDC 4 
	2014 
	Tier 2 CACC 
	78 
	55,849 


	Figure
	Table CC-2 Alignmeent of Adopption Curves with Avaiilable Historic Programm Participattion 
	Avaailable Historicc Participationn Data by Mea Resi sure and Prog dential sector gram r Adoption Curve 
	Furnace w ith ECM 
	Furnace w ith ECM 
	Furnace w ith ECM 
	ECCM 

	Tier 1 CACC 
	Tier 1 CACC 
	CAACI 

	Tier 2 CACC 
	Tier 2 CACC 
	CAACII 

	Outdoor cloothesline umbrrella stand or c lothesline kits 
	Outdoor cloothesline umbrrella stand or c lothesline kits 
	Air dry 

	ENERGY SSTAR® specia lty and standarrd spiral CFL 
	ENERGY SSTAR® specia lty and standarrd spiral CFL 
	CFFL 

	Electric waater heater blannkets 
	Electric waater heater blannkets 
	DHHW blanket 

	ENERGY SSTAR® qualifieed ceiling fans 
	ENERGY SSTAR® qualifieed ceiling fans 
	Faans 

	ENERGY SSTAR® qualifieed fixtures 
	ENERGY SSTAR® qualifieed fixtures 
	Fixxture 

	ENERGY SSTAR® generaal purpose and specialty LEDss 
	ENERGY SSTAR® generaal purpose and specialty LEDss 
	LEED 

	Lighting coontrol products 
	Lighting coontrol products 
	Ligght control 

	Hot water ppipe wraps 
	Hot water ppipe wraps 
	Pipes 

	Advanced power bars 
	Advanced power bars 
	Poowerbar 

	Weather sttripping (foam oor V-strip pack ages; door framme kits) 
	Weather sttripping (foam oor V-strip pack ages; door framme kits) 
	Shhell 

	Electric basseboard prograammable thermmostats 
	Electric basseboard prograammable thermmostats 
	Thhermo 

	Heavy-dutyy outdoor timerrs 
	Heavy-dutyy outdoor timerrs 
	Timer 

	Window airr conditioner piick-up (home/reetailer) 
	Window airr conditioner piick-up (home/reetailer) 
	Air conditioner 

	Dehumidifi er pick-up (homme/retailer) 
	Dehumidifi er pick-up (homme/retailer) 
	Deehumidifier 

	Freezer picck-up (home/reetailer) 
	Freezer picck-up (home/reetailer) 
	Frreezer 

	Fridge pickk-up (home/retaailer) 
	Fridge pickk-up (home/retaailer) 
	Reefrigerator 

	Average addoption rate: AC, dehumidifie r, freezer and rrefrigerator meeasures 
	Average addoption rate: AC, dehumidifie r, freezer and rrefrigerator meeasures 
	Miscellaneous a ppliances 

	Average addoption rate: alll other measurres’ adoption c urves 
	Average addoption rate: alll other measurres’ adoption c urves 
	Miscellaneous a ll 

	75% adopttion rate  (adjussted to achievee full savings inn second year) 
	75% adopttion rate  (adjussted to achievee full savings inn second year) 
	Hoome energy re port (HER) 


	C&I Sectors 
	LED (SBL Program) 
	LED (SBL Program) 
	LED (SBL Program) 
	Smmall business: 
	CFL 

	CFL (SBL Program) 
	CFL (SBL Program) 
	Smmall business: 
	LED 

	Other lightiing measures 
	Other lightiing measures 
	((SBL Program)) 
	Smmall business: 
	Other 

	Custom traack measures ((Retrofit Prograam) 
	Custom traack measures ((Retrofit Prograam) 
	Reetrofit custom 

	Engineeredd track measurres (Retrofit Proogram) 
	Engineeredd track measurres (Retrofit Proogram) 
	Reetrofit engineerred 

	Prescriptive track measurres (Retrofit Prrogram) 
	Prescriptive track measurres (Retrofit Prrogram) 
	Reetrofit prescripttive 


	Twenty-twwo adoptionn curves werre developedd for the resiidential secttor and six adoption curvves were devveloped apieece for the coommercial aand industriaal sectors. Alll the measuures were mapped to the adopttion curves aand the archhetype prograams as illusstrated in Figgure C-5. The full list of maapping is proovided in Apppendix B. 
	Figure
	Figgure C-5: Maapping of MMeasures too Adoption CCurves andd Archetypee Programs 
	Figure
	Using staatistical analysis of the OOntario histooric program participationn data, the pp, q, and m parameteers were derrived for eacch of the adooption curvess, as summaarized in Tabble C-3. Thee “new p” vvalue is a revvised p-valuue due to proogram enhanncements; thhe new valuee was developed through aa choice model survey wwith input froom LDCs, IESO, expert ppanel membbers, and Neexant experts. 
	Tablee C-3: Markket Adoptionn Curve Parrameters froom Historicc Program PParticipation 
	Adoption Curve P New p* q m 
	ECMM 
	ECMM 
	ECMM 
	0.0348 
	0.0515 
	0.44081 
	14% 

	CACI 
	CACI 
	0.0334 
	0.0495 
	0.1048 
	8% 

	CACII 
	CACII 
	0.0327 
	0.0484 
	0.55688 
	9% 

	Air dry 
	Air dry 
	0.0062 
	0.0065 
	0.33768 
	3% 

	CFL 
	CFL 
	0.0092 
	0.0098 
	0.2325 
	32% 

	DHWW blanket 
	DHWW blanket 
	0.0050 
	0.0053 
	0.33489 
	1% 

	Fanss 
	Fanss 
	0.0087 
	0.0104 
	0.33065 
	1% 

	Fixtu re 
	Fixtu re 
	0.0087 
	0.0104 
	0.33958 
	1% 

	LED 
	LED 
	0.0092 
	0.0111 
	0.2325 
	32% 

	Lightt control 
	Lightt control 
	0.0122 
	0.0146 
	0.2730 
	12% 

	Pipess 
	Pipess 
	0.0069 
	0.0073 
	0.2656 
	4% 

	Poweerbar 
	Poweerbar 
	0.0208 
	0.0220 
	0.2303 
	3% 

	Shelll 
	Shelll 
	0.0112 
	0.0214 
	0.2874 
	26% 

	Ther mo 
	Ther mo 
	0.0070 
	0.0135 
	0.33444 
	4% 

	Timeer 
	Timeer 
	0.0103 
	0.0197 
	0.2509 
	6% 

	Air coonditioner 
	Air coonditioner 
	0.0025 
	0.0030 
	0.2948 
	11% 

	Dehuumidifier 
	Dehuumidifier 
	0.0036 
	0.0043 
	0.1889 
	23% 

	Freezzer 
	Freezzer 
	0.0026 
	0.0031 
	0.1043 
	47% 

	Refrigerator 
	Refrigerator 
	0.0023 
	0.0028 
	0.00974 
	70% 


	Figure
	Using thee p, q, and mm parameterrs derived froom the Ontaario market aanalysis, thee historic participattion data forr LDCs was uused in the BBass diffusioon equation to derive thee incrementaal adoption rates. An exxample of thhe incrementtal adoption rates for Tieer 2 CAC forr an LDC is provided in Table C-44 and the reesulting adopption curves are illustrateed in Figure C-6. The incremenntal adoptionn rates were used in the model. 
	Table C-4: Example off Incrementtal Adoptionn Rates 
	Year 
	Year 
	Year 
	Status Quo Adoption Curve 
	Enhanced AAdoption Curve 

	Market Share 
	Market Share 
	Incremental Adoption 
	Enhanced Inncremental Market Adoption Share 


	2011 
	2011 
	2011 
	0.60% 
	0.60% 
	0.60% 
	0.60% 

	2012 
	2012 
	0.60% 
	0.00% 
	0.60% 
	0.00% 

	2013 
	2013 
	1.01% 
	0.41% 
	1.01% 
	0.41% 

	2014 
	2014 
	1.58% 
	0.57% 
	1.58% 
	0.57% 

	2015 
	2015 
	2.32% 
	0.74% 
	2.49% 
	0.91% 

	2016 
	2016 
	3.10% 
	0.78% 
	3.40% 
	0.91% 

	2017 
	2017 
	3.85% 
	0.75% 
	4.23% 
	0.83% 

	2018 
	2018 
	4.52% 
	0.67% 
	4.90% 
	0.67% 

	2019 
	2019 
	5.06% 
	0.54% 
	5.40% 
	0.50% 


	2020 5.47% 0.41% 5.74% 0.34% 
	2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 
	5.76% 
	5.76% 
	5.76% 
	0.29% 
	5.96% 
	0.22% 

	5.95% 
	5.95% 
	0.19% 
	6.08% 
	0.12% 

	6.07% 
	6.07% 
	0.12% 
	6.16% 
	0.08% 

	6.14% 
	6.14% 
	0.07% 
	6.20% 
	0.04% 

	6.19% 
	6.19% 
	0.05% 
	6.23% 
	0.03% 

	6.22% 
	6.22% 
	0.03% 
	6.24% 
	0.01% 

	6.23% 
	6.23% 
	0.01% 
	6.25% 
	0.01% 

	6.24% 
	6.24% 
	0.01% 
	6.25% 
	0.00% 

	6.25% 
	6.25% 
	0.01% 
	6.26% 
	0.01% 

	6.25% 
	6.25% 
	0.00% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.01% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.00% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.00% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.00% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.00% 
	6.26% 
	0.00% 

	6.26% 
	6.26% 
	0.00% 
	6.26% 
	0.00% 


	Figure
	Figuree C-6: Exammple Adoption Curve foor Tier 2 CAAC for an LDDC 
	Figure
	When neew measuress are appliedd to existing programs, tthey do not eencounter thhe delays to market uptake assocciated with thhe design annd launch phhase of a neew program. As such, it is assumedd that Years 1 and 2 of thhe adoption curves weree not applicaable to thesee measures.. The provinciaal market adooption curvee was appliedd to the neww measure, sstarting in Yeear 3, as demonstrated in Tabble C-5. 
	Table C-55: Example of Adding aa New Meassure to an EExisting Proogram 
	Yea Year Year Year Year Year Year Year Year Provincia ar I r 1 r 2 r 3 r 4 r 5 r 6 r 7 r 8 l Adoption C Fans ncremental A 0.00 0.00 0.02 0.03 0.05 0.07 0.09 0.10 Curve: Adoption Rate 02% 04% 23% 32% 53% 74% 95% 06% Meas e ure: High-Eff Year 2015 2016 2017 2018 2019 2020 ficiency BatFan Increm hroom Exha mental Adopti Rate N/A N/A 0.023% 0.032% 0.053% 0.074% 0.095% 0.106% ust ion 
	Figure
	Exampple Calcuulation oof Achieevable Pootentiall 
	Below is an examplee that illustrates t steps inn calculatingg achievablee potential saavings. 
	Step 1: LDC Specific Electricity Use PProfile 
	LDC loadd profiles weere developeed with inputt from LDCs,, and draft vversions weree reviewed wwith LDCs to develop finaal versions. TThe LDC speecific profilee provided thhe disaggreggated load byy sector, subsector, ennd use, and equipment type specificc to each LDC. 
	An exammple of an LDDC residentiaal subsectorr profile: 
	Figure
	An exammple of LDC rresidential eend use profiile: 
	Figure
	Figure
	An exammple of LDC pprofile by eqquipment typpe, showing tthe profiles ffor the first tthree subsecctors in the moodel: single ffamily, row hhouse, and MMURB low riise: 
	Figure
	Step 2: LLDC Baselinne Forecastt and Load Share 
	Using loaad profiles and LDC kWhh load forecaasts, baselinne forecastss were develooped by secctor, subsectoor, end use, eequipment tyype, and vinntage. This wwas used to define whatt share of thee load the measure savings were aapplied to. 
	Figure
	Example of LDC loadd forecast foor screw-in-laamps, lightinng end use, and single faamily subseector: 
	Figure
	Step 3: AAdoption Curves 
	Using thee Ontario maarket adoptioon equation with the LDC specific historic progrram participaation, the LDC specific adooption curvess were developed. The aannual increemental adopption rates wwere used in the model. 
	An exammple LDC inccremental addoption ratess: 
	Figure
	Step 4: MMeasure Maapping Paraameters 
	Measure research deefined the paarameters (ssavings, cosst, and meassure life). Meeasure permutattions were mmapped to suubsector, end use, and eequipment tyype. This ressulted in thee 
	Measure research deefined the paarameters (ssavings, cosst, and meassure life). Meeasure permutattions were mmapped to suubsector, end use, and eequipment tyype. This ressulted in thee 
	developmment of competition grouups. Measures were alsoo mapped too adoption curves and archetype programs.. 

	Figure
	Example of LDC meaasure mapping parametters: 
	Figure
	Step 5: RRanking of Measures bby TRC 
	Measures in each vinntage compeetition groupp were rankeed accordingg to TRC. 
	Example of LDC ranking of meassures: 
	Figure
	Figure
	Step 6: CCalculate Saavings 
	In each vvintage group, the modeel calculated savings for the first rankked TRC. Thhe savings wwas then remmoved from thhe available load for nexxt measure iin the TRC rranking to caalculate savings for the neext measuree. 
	The following equatioon was usedd to calculatee the savings: Annual SSavings per MMeasure (kWWh/year) = = (kWh Load share) x (%% Incrementaal adoption raate) x (% Meeasure appliicability) x (%% SSavings of measure) Using thee values as indicated in this examplee, the achievvable potenttial savings ffor the LED measures was calculated: = (414,786 kWWh) x (0.62%%) x (5.9%) x (75.0%) = 114 kWh/yeear 
	Example of LDC meaasure savinggs calculatioon in model: 
	Figure
	Figure
	Figure
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