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1l ExXecuti ve Summary

The Independent Electricity System Operator (IESO) retained Nexant, Inc., to conduct an evaluation of its
Business Programs for the 2016 evaluation cycle. The evaluation team also includes NMR Group, Inc.,
EcoMetric Consulting, LLC, and The Nielsen, LLC. This section provides a high-level summary of results
of the impact and processe v al uat i o rSave bn EheEy$ Budireess Programs -Retrofit, Small
Business Lighting, Audit Funding, High Performance New Construction, and Existing Building
Commissioning Programs for Program Year 2016.

The Business sector representsmore t han 40% of Ontariods total electric

significant potential for demand and energy savings. The 2015-2020 Conservation First Framework (CFF)
maps out Ontariobdbs energy conservat i on cogrdirmiedeffartv e r
within all stages of energy planning, as well as more effective teamwork among sector partners,

particularly with local distribution companies (LDCs). The goal of the CFF is a total reduction of 8.7 TWh

of electricity consumption in Ontario by December 31, 2020 8 1.7 TWh to be achieved through

conservation projects with transmission-connected customers, and 7 TWh from conservation programs
delivered by LDCs to residential and business customers across the province.. The IESO Save on Energy
programs were designed to tap into the existing savings potential and help LDCs meet their Conservation

Demand Management (CDM) targets in the province of Ontario.

A The Retrofit Program provides incentives for the purchase and operation of energy efficient
equipment.

A The Small Business Lighting (SBL) Program provides small business owners and tenants of
commercial, institutional, agricultural facilities and multi-family buildings who are not residential
distribution customers the opportunity to receive up to $2,000 in free lighting upgrades.

A The Audit Funding Program provides funding of up to half of the cost of certain Energy Audits that
are undertaken to identify opportunities to reduce electricity consumption at industrial,
commercial, institutional, and multi-family residential buildings; this Program also acts as a feeder
for the Retrofit Program.

A The High Performance New Construction (HPNC) Program provides design assistance and
incentives for building owners and planners who design and implement energy efficient
equipment within commercial, institutional, industrial, or multi-residential occupancy new
construction or major renovation projects. Incentives are offered for measures or designs that
exceed the current Ontario Building Code requirements.

A The Existing Building Commissioning (EBCx) 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 industrial, commercial, institutional, and multi-
family residential buildings.
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SECTION 1 EXECUTIVE SUMMARY

1.1 Evaluation Goals and Objectives

The goals and objectives of the 2016 evaluation of the Save on Energy Business Programs are as
follows:

A Verify gross energy and peak demand savings for each of the programs at a 90% level of
confidence and at 10% precision.

A Assess freeridership and participant spillover to determine an appropriate net-to-gross ratio for
each program at the LDC level.

A Review and compare key program elements and results across business or property types (i.e.,
office, retail, warehouse, hospital, etc.).

A Review and compare key program elements and results across delivery/sales channels.

A Provide thoughtful recommendations on program improvements based on feedback obtained
through the evaluations.

In Sections 4 and 5, we present the program-specific impact and process evaluation results for each of
the four Business programs.

1.2 Results and Findings

This section provides a summary of the impact and process evaluation results and findings for the four
Business programs covering Program Year 2016.

1.2.1 Impact Evaluation Results

1.2.1.1 Retrofit Program

In order to verify gross reported savings of the program, the evaluation team conducted reviews of project
documentation, followed by telephone and on-site surveys for sampled sites. To estimate the net energy
and peak demand savings, attribution surveys were created to calculate the rates of freeridership and
spillover. These scaling factors, along with the gross savings estimates, were developed using stratified
random sampling techniques to select projects that are representative of the overall participant
population. Net savings are a reflection of the degree to which the gross impacts are a result of the
program-specific efforts and funds.

Table 1-1,

Table 1-2, and Table 1-3 display the province-wide results of the impact evaluation for the Retrofit
program. Retrofit projects are categorised into three tracksd prescriptive, engineered, and custom. Each
track has its own unique set of requirements and incentive levels.
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SECTION 1 EXECUTIVE SUMMARY

Table 1-1: 2016 Retrofit Program Impact Results: Energy

Gross Gross . Gross Verified Net Lifetime Net o Net
- Interactive e e Net Verified .
Reported . Verified Energy Net-to- Verified Verified Interactive
Measure Realization Energy ; Energy
Energy Energy . Savings (Inc. Gross Energy Energy . Natural Gas
Type . Rate . Savings* : . . . Savings at :
Savings Savings (MWh) Interactive Ratio Savings Savings 2020 (MWh) Savings*
(MWh) (MWh) Energy) (MWh) (MWh) (MWh) (Therms)
Lighting 156,382 100.4% 156,947 5,276 162,224 80.8% 131,072 1,500,980 130,197 -1,082,659
Prescriptive
Non-Lighting 6,117 191.8% 11,735 - 11,735 82.3% 9,661 144,767 9,661 -
Lighting 300,491 83.7% 251,441 7,633 259,073 82.4% 213,457 2,378,593 204,139 -2,058,891
Engineered
Non-Lighting 5,972 68.5% 4,089 - 4,089 81.1% 3,318 52,265 3,318 -
Lighting 62,474 82.4% 51,482 1,149 52,630 82.3% 43,295 493,917 42,305 -495,323
Custom
Non-Lighting 169,989 96.3% 163,676 - 163,676 82.6% 135,263 1,903,005 135,263 -
Total 701,425 91.2% 639,370 14,058 653,427 82.0% 536,066 6,473,527 524,883 -3,636,873

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 for more information
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SECTION 1 EXECUTIVE SUMMARY

Table 1-2: 2016 Retrofit Program Impact Results: Summer Peak Demand

G Net Verified
r0SS Gross Verified Interactive Gross Verified Summer Net Verified ct VETIIE
Reported . ; Summer
Realization Summer Summer Demand Savings (Inc. Summer
Measure Type Demand : Demand
: Rate Demand Demand Interactive Demand) Demand :
savings Savings (MW) Savings* (MW) (MW) Savings (MW) Savings at 2020
(Mw) o o o (Mw)
Lighting 13.6 53.5% 7.3 1.4 8.7 82.6% 7.2 7.0
Prescriptive
Non-Lighting 1.6 218.1% 3.4 - 3.4 82.8% 2.8 2.8
Lighting 50.4 74.8% 37.7 5.0 42.7 84.5% 36.1 345
Engineered
Non-Lighting 2.1 60.5% 1.2 - 1.3 84.3% 1.1 1.1
Lighting 9.3 76.8% 7.1 0.8 8.0 83.0% 6.6 6.4
Custom
Non-Lighting 19.5 110.2% 215 - 215 85.3% 18.4 18.4
Total 96.5 81.0% 78.2 7.2 85.6 84.3% 72.2 70.2

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 for more information

v Nexanr Evaluation of 2016 Business Programs 5



SECTION 1 EXECUTIVE SUMMARY

Table 1-3: 2016 Retrofit Program Impact Results: Winter Peak Demand

Gross Gross Verified Winter AR
Reported . Gross Verified Interactive ; Net Verified Winter Demand
Measure Realization ' : Demand Savings (Inc. . :
Tvpe Demand Rate Winter Demand | Winter Demand GGG BT Winter Demand SEV S
yp SEVIS Savings (MW) Savings* (MW) (MW) Savings (MW) 2020 (MW)
(MW)
Lighting 13.6 104.9% 14.3 -0.3 14.0 83.9% 11.8 11.5
Prescriptive
Non-Lighting 1.6 101.3% 1.6 - 1.6 82.8% 1.3 1.3
Lighting 50.4 76.8% 38.7 0.7 38.1 84.6% 32.2 30.8
Engineered
Non-Lighting 2.1 39.6% 0.8 - 0.8 84.3% 0.7 0.7
Lighting 9.3 41.2% 3.8 0.1 3.8 82.9% 31 3.1
Custom
Non-Lighting 19.5 79.0% 15.4 - 15.4 85.7% 13.2 13.2
Total 96.5 77.3% 74.6 -1.1 73.7 84.5% 62.3 60.6

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 for more information
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SECTION 1 EXECUTIVE SUMMARY

A total of 10,492 projects were completed under the Retrofit program in 2016. A single project is defined
as a unique application submitted for a specific building address and separated by track (prescriptive,
engineered, and custom) and lighting/non-lighting designation. Large variations in project size were
controlled by stratifying the impact evaluation samples into six strata formed by the three program tracks
and lighting or non-lighting projects. Annual net verified energy savings for individual projects ranged from
20 kWh to over 11.5 GWh.

The prescriptive and engineered tracks were driven by lighting projects, which represented 96% of the

total prescriptive and engineered track net verified energy savings. In the custom track, 76% of energy

savings came from non-lighting projects. Figure 1-1 displays the breakdown of reported savings among
measure tracks and types.

Figure 1-1: Retrofit i Net Energy Savings by Measure Track and Measure Type

. Custom
Lighting
8%

Engineered Lighting
40%

Non-lighting
28%

Prescriptive Lighting

Prescriptive
24%

Non-lighting

Engineered
2%

Non-lighting
1%

The number of projects in the program decrease in 2016 by 21% compared to last year's 2015 final
verified results. The drop in completed projects was most prominent when annual net energy savings
were below 30 MWh. There was a modest increase of projects in the 30-50 MWh net energy savings
range, but all other project sizes exhibited lower completions in the 2016 Retrofit Program.

The Retrofit Program generated nearly three-quarters (72.3%) of its energy savings from lighting projects.
Overall the program is slightly less lighting focused than 2015 when 73.9% of the program net energy
was attributed to lighting projects (Figure 1-2).

Remaining program savings come from non-lighting projects where the custom track accounts for 25% of
total program net energy savings. Combined savings from the prescriptive and engineered non-lighting
tracks is less than 3% of the program total in each of the last two years.
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Figure 1-2: Proportion of Net Energy Savings by Track, 2016 vs 2015
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Gross verified savings in the prescriptive track increased due to high realization rate of 103.7% for lighting
projects and 191.8% for non-lighting projects. As in previous evaluation findings, high realization rates
result from longer operating hours and larger wattage reductions than the savings assumptions used by
participants. Low realization rates in the engineered measure track are explained by overstated lighting
operating hour assumptions claimed on participant applications.

The impact evaluation identified the following findings and recommendations:

A Prescriptive Lighting Measures with Broad Baseline Definitions. Prescriptive lighting measures
provide a per-unit savings value based on the type of retrofit lamp installed and assumed
baseline equipment. For some measures, the baseline is a broad range of equipment that can
lead to low realization rates for evaluated projects.

Recommendation: Consider modifying the baseline equipment for prescriptive measures to
ensure a smaller range of operational wattage. In the case presented above, the retrofit
equipment can be compared to each lamp type (metal halide, high pressure sodium, and T12)
individually to ensure that per-unit savings are as accurate as possible. Adjusting the per-unit
savings will also align the incentive so accurate levels of energy savings are achieved.

A Expired Prescriptive Lighting Measures. On June 19", 2016 the Retrofit Program incorporated
changes to the prescriptive lighting track to introduce new measures and modify the per-unit
savings assumptions on existing equipment. Review of the 2016 prescriptive lighting track
showed net energy savings over 4.5 GWh attributed to measures that, based on the Application
Submission Date, should have been removed or modified due to the June 19" program changes.
If these measures were modified to align with the new measures definitions the total program net
energy savings would be been reduced by 78,000 kWh. .

Recommendation: Review incoming applications to ensure that changes to program measures
are accurately and consistently applied to all projects.

O Nexanr Evaluation of 2016 Business Programs 8



SECTION 1

EXECUTIVE SUMMARY

A Generic Custom Track Measure Names. Many custom applications include generic and vague
measure names (e.g., kWh, kW, 3rd Floor, Energy Consumption, etc.) that make it impossible to
tell if measures belong in the lighting or non-lighting strata.
Recommendation: Screen custom applications to determine if the provided measure description
includes sufficient detail. Revise measure nhame to reduce ambiguity if necessary.

1.2.1.2 Small Business Lighting (SBL) Program
To verify the net energy and peak demand savings for the Small Business Lighting programs the
evaluation team conducted reviews of project documentation, followed by telephone and on-site surveys
for sampled sites. Gross verified savings include interactive effects and any baseline adjustments. To
estimate the net energy and peak demand savings, attribution surveys were created to calculate the rates
of free ridership and spillover. Net savings are a reflection of the degree to which the gross impacts are a
result of the program-specific efforts and funds.

Table 1-4 and Table 1-5 display the province-wide results of the Small Business Lighting impact

evaluation.

Reported
Energy

SEVIIILS
(Mwh)

21,746

Table 1-4: 2016 Small Business Lighting Program Impact Results: Energy

Energy

Realization

Rate

68.3%

Gross
Verified
Energy
SEVIILS
(MWh)

14,862

Gross
Verified
Precision at
90%
Confidence

Net-to-
Gross
Ratio

17.8% 93.2%

13,855

Lifetime
Net
Verified
Energy
SEWVI[S
(MWh)

Net

Verified
Energy

Savings
(MWh)

101,097

Net
Verified
Energy
Savings at
2020
(MWh)

Net Verified
Precision at
90%
Confidence

2.5% 10,761

Table 1-5: 2016 Small Business Lighting Program Impact Results: Summer Peak Demand

Reported
Summer
Demand
Savings
(Mw)

5.96

Summer
Demand

Realization
Rate

47.9%

Gross
Verified
Summer
Demand
Savings

(MW)

Gross
Verified
Precision
at 90%
Confidence

Net-to-
Gross
Ratio

2.85 16.7% 91.5%

Net Verified
Summer
Demand
SEWVS

(MW)

2.61

Net Verified
Summer
Demand

Savings at

2020 (MW)

Net Verified

Precision
at 90%
Confidence

2.4% 2.29

A total of 2,421 projects were completed under the Small Business Lighting program in 2016. This
represents an 87% decrease in the number of projects from 2015. Participation in the SBL program
steadily decreased from its peak of close to 65,000 participants in 2009.

The net energy and demand savings results from 2016 and 2015 are presented in Figure 1-3.
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Figure 1-3: 2015-2016 Net Verified Energy Savings
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The SBL Program saw a 72% decrease in net energy savings and a 78% decrease in net demand
savings between 2015 and 2016. The decrease in net energy and demand savings is mainly due to the
lower participation experienced as a result of program restructuring. A number of LDCs got delayed in
implementing the program. Energy and demand realization rates however increased 18.9 and 5.2
percentage points respectively from the 2015 program signifying a higher degree of accuracy in reported
savings.

The impact evaluation identified the following findings and recommendations:

A

Lighting Schedules. Applicants to the Small Business Lighting Program are required to fill out a
ASmal | Business LightiThge A99d¢ somersehydulafltrahe gntires
facility. Additionally, the tool accepts schedule inputs in terms of a weekly schedule, which is
assumed to be constant over the entire year. With only one input schedule, applicants tended to
input the schedule that corresponded to the greatest amount of hours a light would operate if
varying schedules were observed. This resulted in overestimated energy savings of 4% within the
sample.

Recommendation: Allow SBL participants to enter multiple schedules, both by space and by
season or month, to increase the accuracy of the calculated reported energy savings.

SBL Savings Assumption. Of the 68 sampled projects, 15 (21%) received adjustments to their
reported savings due to inappropriate wattage assumptions on installed lamps. The SBL
Assessment Tool allows for manual input of removed lamp wattages, but assigns assumed
wattages to installed lighting fixtures through measure codes. Measure codes typically represent
a specific lighting application broken down into bins of wattages where the deemed wattage is the
highest possible wattage in the bin. This can lead to incorrectly estimated reported energy
savings.

Recommendation: Consider revising the SBL measure baseline assumptions to be the average
wattage of the range or increase the number of SBL measure codes so a more representative
baseline wattage can be selected.

SBL Reported Peak Demand Savings. Reported demand savings for the SBL program reflect a
change in connected load and are not adjusted for peak coincidence.
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Recommendation: The SBL Assessment Tool should be revised to estimate the amount of
demand savings based on the EM&V peak demand definitions

1.2.1.3 Audit Funding Program

The Audit Funding Program completed a total of 213 audits in the 2016 reporting period. The four
predominant types of buildings audited in the program in 2016 were housing, office, education, and
others. Together these building types make up 72% of the completed audits. Housing facilities made up
22% of the number of completed projects with office, education, and other facilities making up 11%, 10%,
and 29%, respectively.

The average per-audit gross energy and demand savings attributable to the Audit Funding program were
estimated to be 19.2 MWh and 2.5 kW per audit respectively. Table 1-6 shows the estimated net savings
for the 2016 Audit Funding program.

Table 1-6: 2016 Audit Program Impact Results: Energy and Demand

Estimated Net NEL \_/e_rmed Estimated . NEL \./e.”f'ed

Program Combpleted Ener Precision at Net Ener Estimated Net Precision at
9 P 9y 90% Sovin S%{ Demand 90%

Confidence g Savings (kW) Confidence

(Energy) 2020 (MWh) (Demand)

2016 213 2,799 13.7% 2,799 365 13.7%

Year Projects Savings
(MWh)

The program observed an 83% decrease in net energy savings and an 88% decrease in net demand
savings between 2015 and 2016 due to lower participation, lower per-audit energy savings, and lower
measure adoption rate.

1.2.1.4 High Performance New Construction (HPNC)

A total of 162 projects1 were completed at approximately 128 buiIdings2 under the High Performance New
Construction (HPNC) Program in 2016. This is a 27% decrease in participating buildings from 2015
participation levels.

The track-level and province-wide energy and demand savings results of the 2016 HPNC Program are
shown in Table 1-7 and Table 1-8 .

. One project is considered to be all measures within one track at one address. As there are three tracks in the HPNC program, one
address can be associated with up to three projects.

2 Building count cannot be corroborated exactly as the tracking data is incomplete. Crucial fields needed, such as applicant name,
applicant address, and application identification number make it unclear whether or not any of these line items occur at the same
building.
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Table 1-7: 2016 HPNC Program Impact Results: Energy

Reported Gross Gross Net Llflflteline Net Vel:li(feited
P Verified Verified Verified i Verified
Energy " Verified . Energy
: Energy Precbod Energy Precbod :
Savings : . Energy Savings
Savings 90% Savings : 90%
(MWh) SEWT[efS at 2020
(MWh) Conf. (MWh) (MWh) Conf. (MWh)
Pre. 7,320 125.6% 9,196 - 64.2% 5,903 91,936 - 5,903
Eng. 8,741 122.5% 10,711 - 64.2% 6,875 120,939 - 6,875
Cus. 9,339 100.0% 9,339 - 64.2% 5,995 161,858 - 5,995
Total 25,401 115.1% 29,246 7.2% 64.2% 18,773 374,733 7.0% 18,773

Table 1-8: 2016 HPNC Program Impact Results: Summer Demand

Gross Net et
Reported Verified Gross Verified Net Verified
Demand Demand Verified Verified Demand
: Demand ~ Demand . .
Savings RR Savinas Precbo Savings Preco Savings
(MW) 95 | 90% Conf. 95 | 90w conf. | at 2020
(MW) (MW) (MW)
Pre. 3.17 118.9% 3.77 - 64.2% 2.42 - 2.42
Eng. 1.44 122.3% 1.76 - 64.2% 1.13 - 1.13
Cus. 3.35 100.0% 3.35 - 64.2% 2.15 - 2.15
Total 7.95 111.1% 8.87 8.4% 64.2% 5.69 10.3% 5.69

The net energy and demand savings results for program years 2014 through 2016 are presented below in
Figure 1-4. Note that the 2014 and 2015 values include true-up projects.
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Figure 1-4: Comparison of Year-on-Year HPNC Net Savings and Participation
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SECTION 1 EXECUTIVE SUMMARY

The HPNC Program saw a 15% decrease in net energy savings but a 9% increase in net demand
savings between 2015 and 2016 primarily due to the decrease in participation.

A Data Collection. The previous program evaluator noted that many gaps existed within the
reporting database. This was a trend that continued into the 2016 evaluation.
Recommendation: Track and completely fill in the measure and project level details of reported
HPNC projects

1.2.1.5 Existing Building Commissioning Program

In 2016, there were 25 projects in various stages of completion in the Existing Building Commissioning
(EBCx) program. Seven projects completed the hand-off stage in 2016. Six of the seven projects
completed in 2016 were commissioned by the same commissioning agent and involved chilled water
systems in office buildings. While the building type and commissioning agents were the same, the system
configurations being commissioned and the recommended measures were significantly different due to
the loads being served and interaction of system components. Measures implemented ranged from
chilled water and condenser water temperature reset strategies, all the way to cleaning of the condenser
and evaporator, and optimization of chiller sequencing in order to stabilize compressor power.

The energy and demand impact results of the sample analysis are shown in Table 4-40 and Table 4-41,
respectively.

Table 1-9: 2015 EBCx Program Impact Results - Energy

Reported Virr(i)fisesd Net Verified | Net Verified Llf\elgz}ieeget
P Realization Net-to-Gross Energy Energy

Energy
SEWVIS
(Mwh)

Energy Savings Energy
(MWh) Rate Savings
(MWh)

Ratio SEVS Savings in
(MWh) 2020

673 100% 673 100% 673 0 2,018

Table 1-10: 2015 EBCx Program Impact Results - Demand

Gr9§s Net Verified o
Reported Verified Net Verified

. Summer
Summer Realization Summer Net-to-Gross Demand

Demand : -
Savings Savings in

Demand Rate Demand Ratio
Savings (MW) Savings 2020

(MW) (MW)

0.108 76.8% 0.083 100% 0.083 0

The number of EBCx projects completed in 2016 decreased from eleven to seven and due to this fact, the
total energy and demand savings for EBCx projects decreased in 2016.

1.2.2 Findings and Recommendations from Net-to-Gross and Process Evaluation
A summary of the NTG results for each program is provided in this section, while a detailed discussion is
provided in the main body of the report. Table 1-11 shows the results of the 2016 Retrofit Program NTG
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evaluation listed by the NTG value that LDCs were assigned (e.g., individual, regional, or provincial). NTG
means vary widely, from 61.0% to 98.9% (energy savings-weighted means).

Table 1-11: NTG Assignments i Retrofit Program

Energy Demand
NTG - Size : Energy | Demand Savings  Savings
SECLIRy LDE (Number of Bl s SO* SO* Weighted = Weighted

FR* :
Responses) NTG*% = NTG*%

SEP.E Savings

Assignment

Hydro
Individual Hawkesbury 2 1.1% 0.0% 0.0% 98.9% 98.9%
Inc.
Entegrus
Individual Powerlines 18 2.8% 0.3% 2.7% 97.5% 99.9%
Inc.
Niagara-on-
Individual the-Lake 6 3.9% 0.9% 0.6% 96.9% 96.6%
Hydro Inc.
Peterborough
Individual Distribution 7 6.6% 2.2% 0.0% 95.7% 93.4%
Incorporated
North Bay
Hydro
Distribution
Limited
Essex
Individual Powerlines 5 6.2% 0.0% 0.0% 93.8% 93.8%
Corporation
Hydro 2000
Inc.
Canadian
Individual Niagara 16 10.6% 0.4% 0.0% 89.9% 89.4%
Power Inc.
Hydro One
Networks Inc.
Grimsby
Individual Power 3 10.4% 0.0% 0.0% 89.6% 89.6%
Incorporated
Centre
Individual Wellington 3 11.3% 0.0% 0.0% 88.7% 88.7%
Hydro Ltd.
Hearst Power
Distribution
Company
Limited
Midland
Individual Power Utility 10 13.4% 0.0% 0.0% 86.6% 86.6%
Corporation
Toronto
Hydro-
Individual Electric 127 22.8% 7.9% 14.9% 85.1% 92.1%
System
Limited
Hydro
Individual Ottawa 80 19.9% 2.3% 5.1% 82.4% 85.2%
Limited
Kitchener-
Individual Wilmot Hydro 23 16.1% 0.2% 0.3% 84.1% 84.2%
Inc.

Individual Milton Hydro 9 25.7% 0.1% 0.0% 74.4% 74.3%

Individual 3 5.3% 0.0% 0.0% 94.7% 94.7%

Individual 2 13.6% 5.0% 0.0% 91.3% 86.4%

Individual 218 15.5% 5.2% 0.7% 89.7% 85.3%

Individual 3 13.1% 0.0% 0.0% 86.9% 86.9%
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Sample Savings Energy | Demand
NTG - Size : Savings Savings
Assignment SECLIRy LDE (Number of We::gélted Weighted Weighted
Responses) NTG* % NTG* %
Distribution
Inc.
Orillia Power
Individual Distribution 2 26.1% 0.0% 0.0% 73.9% 73.9%
Corporation
Individual PBJ;';trf‘I’;g 12 26.2% 0.0% 0.0% 73.8% 73.8%
Individual ngl?j?g(lj:c 49 27.0% 0.1% 0.8% 73.1% 73.8%
Whitby Hydro
Individual Electric 8 39.0% 0.0% 0.0% 61.0% 61.0%
Corporation
ﬁiﬂ'ﬁ”a' ; 13LDCs® 50 19.3% 1.9% 0.9% 82.7% 81.6%
ggg{ﬁ"a' ; 8 LDCs” 92 28.2% 2.3% 2.2% 74.1% 74.0%
svz%f”a' ; 9 LDCs® 86 255%  4.9% 5.4% 79.4% 80.0%
Provincial 17 LDCs® 421 22.1% 1.3% 1.4% 79.2% 79.3%

*NOTE: FR: Freeridership; SO: Spill over; NTG: Net to gross

Table 1-12 shows the results of the 2016 SBL Program NTG evaluation listed by the NTG value that
LDCs were assigned (e.g., individual, regional, or provincial). NTG means vary from 88.8% to 103.2%
(energy savings-weighted means).

Table 1-12: NTG Assighments i SBL Program

Energy Demand

NTG Facility S&Tﬂfj'g? Vi:?gﬂ?:d Energy = Demand | Savings Savings
Assignment LDC Responses) FR* SO* SO* Weighted | Weighted
NTG* % NTG* %
Hydro One
Individual Networks 171 8.3% 1.5% 1.5% 103.2% 101.1%
Inc.

3 The 13 LDCs that received the North Region score for the Retrofit Program include Algoma Power Inc., Atikokan Hydro Inc.,
Chapleau Public Utilities Corporation, Espanola Regional Hydro Distribution Corporation, Fort Frances Power Corporation, Greater
Sudbury Hydro Inc., Kenora Hydro Electric Corporation Ltd., Northern Ontario Wires Inc., Ottawa River Power Corporation, PUC
Distribution Inc., PUC Distribution Inc., Renfrew Hydro Inc., Sioux Lookout Hydro Inc., Thunder Bay Hydro Electricity Distribution
Inc.

4 The 8 LDCs that received the South Region score for the Retrofit Program include Bluewater Power Distribution Corporation,
E.L.K. Energy Inc., EnWin Utilities Ltd., Horizon Utilities Corporation, Niagara Peninsula Energy Inc., St. Thomas Energy Inc.,
Welland Hydro-Electric System Corp.

° The 9 LDCs that received the West Region score for the Retrofit Program include Energy+ Inc., Erie Thames Powerlines
Corporation, Festival Hydro Inc., Guelph Hydro Electric Systems Inc., Orangeville Hydro Limited, Waterloo North Hydro Inc.,
Wellington North Power Inc., West Coast Huron Energy Inc., Westario Power Inc

6 The 17 LDCs that received the Provincial score for the Retrofit Program include Burlington Hydro Inc., COLLUS PowerStream
Corp., Cooperative Hydro Embrun Inc., Enersource Hydro Mississauga Inc., Halton Hills Hydro Inc., Hydro One Brampton Networks
Inc., InnPower Corporation, Kingston Hydro Corporation, Lakefront Utilities Inc., Lakeland Power Distribution Ltd., Newmarket-Tay
Power Distribution Ltd., Oakville Hydro Electricity Distribution Inc., Oshawa PUC Networks Inc., PowerStream Inc., Rideau St.
Lawrence Distribution Inc., Veridian Connections Inc., Wasaga Distribution Inc.
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Canadian
Individual Niagara 3 0.0% 3.2% 1.1% 95.1% 95.1%
Power Inc.
Centre
Individual Wellington 4 4.9% 0.0% 0.0% 94.7% 94.7%
Hydro Ltd.
Ottawa
. River
Individual Power 2 9.4% 0.0% 0.0% 93.2% 93.1%
Corporation
Horizon
Individual Utilities 4 5.3% 0.0% 0.0% 90.6% 90.6%
Corporation
Fszsﬁ’;ﬁ"a' ; 5LDCs’ 9 5.7% 8.3% 06%  102.7%  94.9%
Provincial 25 LDCS8 58 17.2% 6.0% 2.9% 88.8% 85.7%

*NOTE: FR: Freeridership; SO: Spill over; NTG: Net to gross

Table 1-13 shows the results of the 2016 Audit Funding Program NTG evaluation. All LDCs included in
the Audit Funding Program were assigned the provincial NTG values.®

Table 1-13: NTG Assignments 1 Audit Funding Program

. Energy Demand
Savings Savings SEVIIS
Weighted

Assignment Responses) FR* Weighted Weighted
NTG*%  NTG* %

NTG Sample size (Number of

37 (5 2016 results & 32 2015
results)
*NOTE: FR: Freeridership; SO: Spill over; NTG: Net to gross

Provincial 31.5% 0.0% 0.0% 68.6% 68.6%

Table 1-14 shows the results of the 2016 HPNC Program NTG evaluation. All LDCs included in the HPNC
Program were assigned the provincial NTG values.

Table 1-14: NTG Assignments i HPNC Program

: : Energy | Demand
SEmple e SIS Energy | Demand | Savings SEWVe S

(No. of Weighted . :
SO* SO* Weighted @ Weighted
Respondents) FR* NTG*%  NTG*%

NTG

Assignment

Provincial 19 35.8% 0.0% 0.0% 64.2% 64.2%
*NOTE: FR: Freeridership; SO: Spill over; NTG: Net to gross

! The 5 LDCs that received the Regional South score for the SBL Program include Bluewater Power Distribution Corporation,
Brantford Power Inc., Grimsby Power Incorporated, Niagara Peninsula Energy Inc., Niagara-on-the-Lake Hydro Inc.

8 The 25 LDCs that received the Provincial score for the SBL Program include Algoma Power Inc., Atikokan Hydro Inc., Festival
Hydro Inc., Fort Frances Power Corporation, Hearst Power Distribution Company Limited, Hydro One Brampton Networks Inc.,
InnPower Corporation, Kenora Hydro Electric Corporation Ltd., Lakefront Utilities Inc., Lakeland Power Distribution Ltd., Midland
Power Utility Corporation, Newmarket-Tay Power Distribution Ltd., Northern Ontario Wires Inc., Orangeville Hydro Limited, Orillia
Power Distribution Corporation, Oshawa PUC Networks Inc., Peterborough Distribution Incorporated, PowerStream Inc., Rideau St.
Lawrence Distribution Inc., Sioux Lookout Hydro Inc., Thunder Bay Hydro Electricity Distribution Inc., Toronto Hydro-Electric System
Limited, Veridian Connections Inc., Wasaga Distribution Inc., West Coast Huron Energy Inc.

9 For the Audit Funding Program, 2016 NTG survey responses were supplemented by 2015 NTG survey responses because of the

limited number of respondents to the 2016 survey. In 2016, only five survey respondents installed equipment that had been
recommended in the audit report. An additional 32 NTG values were added from the 2015 study to supplement the results.
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The seven 2016 EBCx projects that completed the hand-off stage were from three unique participants.
Responses to the net-to-gross survey were collected from two of these participants. One of these
participants completed five projects and the other completed one project. The net-to-gross scores from
these two responses were weighted by the total amount of reported energy savings from each participant.

Both participants gave responses to the free-ridership battery that indicated 0% free-ridership and 0%
spillover which resulted in an overall NTG ratio of 100%.

1.2.2.1 Retrofit Program
The net-to-gross analysis derived the following observations and findings:

A Most participants (71%) learned about the Retrofit Program incentives prior to their upgrade plans
and over one-third (35%) would not have made the upgrades without the program. However,
about one-fourth of participants (26%) said they would have made the same upgrades in the
absence of the program.

A The most influential program factors on the customer decisions to participate in the program were
the availability of the program incentive (73%) and information or recommendations from auditors,
contractors, vendors, or suppliers (71%).

A Participation in the Retrofit program resulted in some spillover of mostly lighting controls and
lighting installations.

The process evaluation identified the following observations and recommendations:

A The process evaluation found that, overall, one-half of surveyed contractors (50%) were satisfied
with the program. They were most satisfied with utility interactions (69%) and equipment
availability (60%). Satisfaction was lowest for the application processes (22%) and worksheets
associated with the program (45%). Around one-half (52%) of contractors did not receive any
formal training or education through the program. Among those that did, a formal group session
was the most common form of training (61%).

Recommendation: To better assist contractors in delivering the program to their customers,
provide additional training and education for contractors regarding program offerings, program
rules and application process, installation procedures and practices, and marketing and outreach
techniques to better upsell customers on program offerings.

Recommendation: Increase the number of contractors participating in the program to help
encourage competition and awareness through improved outreach to contractor base and related
organizations.

A LDC staff said the largest barriers to increased customer participation in the Retrofit Program
included the cost of upgrades (32%), difficult application process/website (26%), lack of customer
understanding (15%), and market saturation (6%). Participating customers were satisfied with the
program overall (83% satisfied).

Recommendation: Improve customer awareness and participation by improving LDC and
contractor marketing, education, and outreach, improving program materials to clearly
demonstrate the value and benefits of the program-qualified energy efficient upgrades,
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developing case studies focused on relevant business types, improving application process,
clarifying program requirements, and engaging additional third party service providers.

1.2.2.2 Small Business Lighting Program
The net-to-gross analysis produced the following observations and findings:

A Prior to contact with the SBL program, a majority of participants (67%) had considered replacing
their lights, although more than one-half (58%) had no specific plans at the time. Additionally, in
the absence of the program, a majority would have installed exactly the same, less expensive, or
less energy efficient lighting.

A The program incentive was the greatest influence onthep ar t i c¢cSBp Rrogtam participation
decision (cited by four out of five (83%) participants).

A Participation in the program resulted in little spilloverd about one tenth (9%) of participants
installed equipment (primarily lighting and appliances) with attributable savings, and their prior
program involvement was very influential in the installation decision.

The process evaluation identified the following observations and recommendations:

A The process evaluation found that overall satisfaction with the SBL program was high among
surveyed assessors and installers. They were also very satisfied with their interactions with
program representatives, and training and education. They reported the lowest satisfaction with
the dollar cost caps for each upgrade as it could present challenges for customers who would
have liked to install additional upgrades but did not have the funds to do so. They were also less
satisfied with the number and types of equipment incentivised through the program.
Recommendation: Consider further engaging assessors and installers to allow LDCs and IESO
to more fully understand challenges related to the dollar cap of the incentives for participants, and
what equipment types they have concerns about or would recommend be included in future
program years.

A LDC staff said the largest barriers to increased customer participation in the SBL Program were
the cost of upgrades, and lack of customer understanding. Similarly, the most common
suggestions that SBL participants provided for improving the program included speeding up the
process overall (from initial customer contact to final installation) and improving customer service
and follow-up in cases where the customer is dissatisfied with the initial lighting installation.
Overall, though, SBL program participants were generally satisfied with all aspects of the program
(with 83% satisfied with the program overall).

Recommendation: Improve customer participation through clarifying program requirements,
speeding up the time between initial customer contact and project completion, more quickly
responding to requests for clarification from customers, and developing case studies focused on
relevant business types..

1.2.2.3 Audit Funding Program
The net-to-gross analysis produced the following observations and findings:

A Five of twelve participants reported that they had installed energy efficient equipment
recommended by the program-funded audit without any incentive. Their responses indicate
varying degrees of freeridership.
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A

These five participants were asked what they would have done in the absence of the program-
funded audit regarding the non-incentivised, efficient equipment upgrades. One participants
would have installed the same upgrade anyway; three would have scaled back, postponed, or
canceled their upgrades; and one did not know what they would have done in the absence of the
program-funded audit.

These five participants also rated the influence of the program-funded audit on their decision to
install efficient equipment. Four participants rated the program as influential or very influential and
one participant reported that the program had no influence on their installation decision.

Participation in the Audit Funding program did not result in any measurable spillover.

The process evaluation identified the following observations and recommendations:

A

The process evaluation found that the majority of Audit Funding participants are satisfied with the
program and would recommend it to others (89%). Participants hear about the program primarily
through contractors (30%) and via LDC representatives (25%). According to IESO and LDC staff,
the single largest barrier to increased customer participation in the Audit Funding Program is the
lack of customer understanding.

Recommendation: Better publicise and promote the program to contractors and participants to
ensure they are aware of and understand the program offerings and develop case studies
focused on relevant business types.

1.2.2.4 High Performance New Construction Program
The net-to-gross analysis produced the following observations and findings:

A

A

A

Most participants reported that they would have done the full or a scaled back version of the
project if they had not been aware of the program incentives.

Information or recommendations from program contractors or vendors and the program
incentives were the most influential factors in the program participation decision.

Participation in the HPNC program resulted in no spillover. Only one of the 19 participants
installed equipment (motors/pumps or exterior LEDS) with attributable savings, and their prior
program involvement was not influential in the installation decision.

The process evaluation identified the following observations and recommendations:

A

The process evaluation found that most builders were satisfied with the HPNC program overall.
Builders who attributed low satisfaction ratings to the program overall noted difficulty in finding the
program, but expressed satisfaction that it is available. Nearly all projects that did not go through
the program could be attributed to lack of awareness of the program among builders (and their
customers) during planning of the project. None of the participants reported that they or anyone in
their company had participated in any type of program training in 2016.

Recommendation: Better publicise and promote the program to builders and developers to
ensure they are aware and understand program offerings and to ensure that customers are
enlisted as participants as early as possible in the construction project decision and planning, and
construction design process.

LDC staff said the largest barriers to increased customer participation in the HPNC Program were
lack of new construction in the service area (16%) and the difficult application process (9%). Over
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one-half of HPNC participants (53%) gave high satisfaction ratings to the program overall. They
were most satisfied with the quality of work done by the builders (90% very satisfied) and the
performance of the new equipment (79% very satisfied). Roughly one-quarter of participants
provided low satisfaction rating for the dollar amount of the incentives (five of 19 participants),
and a slightly lower proportion (four of 19) gave low satisfaction ratings to the time it took to
receive these incentives.

Recommendation: Improve customer participation through simplifying application process,
clarifying program requirements, improving the content of technical studies and reports,
increasing timeliness of response to customer inquiries and time to receive incentives, and
developing case studies focused on relevant business types.

1.2.2.5 Existing Building Commissioning Program
The process evaluation identified the following observations and recommendations:

A About one-fifth of the LDC staff surveyed (17%) were greatly involved in the daily management of
the EBCx Program, and about one-half (49%) expect that in 2017 their LDC will maintain its same
level of involvement and engagement.

A Onaverage,theLDC st aff estimated that 1% of their LDCos
EBCx Program.

LDCs most commonly (31%) managed the EBCx Program by using primarily in-house staff.

A Almost two-thirds (62%) of surveyed L DC st aff indicated that their LDCq
implementing the EBCx Program in 2017 did not change from 2016.

A The single largest barrier to increased customer participation in the EBCx Program is the cost of
upgrades (mentioned by 9% of LDC staff). As this was a pre-coded response, rather than the
costs of purchasing any equipment, it is more likely that by selecting it the LDC staff were
referring to the out-of-pocket costs of participating over an extended period of time in the various
phases of the EBCx program.

Recommendation: Review the incentives offered and cost effectiveness of program, to
determine if incentives can be increased to assist with lowering program participation costs.

A The two surveyed Existing Building Commissioning participants were satisfied with the program
and would recommend it to others.

A Participants heard about the program primarily through word of mouth (1 participant) and via LDC
representatives (1 participant).
Recommendation: A tandem of strategies where the LDC continues to conduct outreach via
marketing materials and direct contact via informed representatives.

A Both participants reported saving energy and lowering energy bills is the primary motivating
factor, along with the ability to take advantage of the ability to complete energy efficiency
upgrades at a reduced cost.

Recommendation: Continue to promote information about energy savings and program benefits
in marketing materials and talking points.
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1.2.2.6 Cross Cutting Observations and Recommendations
The process evaluation identified the following cross cutting observations and recommendations:

A The process evaluation found that LDC staffr at ed | ESO for fAadequacy or cofnm
responding to inquiries or reqaueeagetofs3.31‘0.dnrtermsIofarificati
Al ESO time needed to respond to inquiriesgave reques
[IESOan average rating of 2.5, I n terms of gdv@mverall cc

IESO an average rating of 3.3.
Recommendation: Continue to improve IESO responsiveness both in terms of quality of
response and timeliness of response to LDC inquiries or requests for clarification.

A The evaluation team asked IESO and LDC staff if there are any gaps in coverage related to
market segments or technologies, or if there is anything else that is not covered by the CFF
business programs. IESO staff noted that there are very likely deeper savings opportunities that
are not being addressed yet, and that it will likely require more work and deeper collaboration
between IESO and the LDCs. Several LDC staff mentioned gaps in coverage related to
technologies (such as T-12s associated with the SBL program).

Recommendation: Identify and address gaps in coverage through further collaboration with
IESO and LDC staff.

A IESO and LDC staff provided feedback on common barriers to participation. These included the
inability to quickly implement program refinements, not working closely enough with channel

partners who typically submit applications on the ¢
administrative obligations, delays in reimbursement, difficulty explaining program benefits, lack of
information about technologies, too many program of

program rules that limit participation, and LDCs and channel partners not knowing how to sell the
programs to customers.

Recommendation: Address customer barriers to participation and increase program uptake by
simplifying application process (perhaps through providing examples of applications that have
been approved), clarifying program requirements, enhanced marketing, improving ICON
database, moving all programs from paper to online application submission processes, working
more closely with channel partners and LDCs to ensure they are able to upsell customers
appropriately on program offerings including guidance on cross-promoting programs, and
enhancing other necessary training and education for channel partner.

1 . . . . .
0The rating of various aspects of communications with the LDCs wused
Afexcellent. o
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2 Evaluati on Goal s and

The following are goals and objectives of the 2016 evaluation of the business programs:

A Evaluate the provincial Save on Energy Programs: Retrofit, Small Business Lighting, Audit
Funding, High Performance New Construction, and Existing Building Commissioning Programs

A Verify energy and demand savings with a high degree of confidence and precision, taking into
account;

Retrofit project track: prescriptive, engineered, or custom
Measure type: lighting and non-lighting

Spillover savings and program-enabled savings

Savings from interactive effects

A Assess freeridership, participant, and non-participant spillover to determine an appropriate net-to-
gross ratio for each program at the LDC level.

A Review and compare key program elements and results across business or property types (i.e.,
office, retail, warehouse, hospital, etc.).

A Review and compare key program elements and results across delivery/sales channels.
A Conduct annual cost-effectiveness analyses.

A Provide recommendations on program improvements based on feedback obtained through the
evaluations.

A summary of the impact and process evaluation methodologies is presented in Section 3 and the results
of the impact and process evaluations are presented and discussed in Sections 4 and 5.
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3.1 Impact Evaluation Methodology

The evaluation team verified the energy and demand savings by conducting the following impact
evaluation activities:

Sampling projects;

Performing project audits on sampled sites;

> > >

Comparing grossreporteds avi ngs to the savings established by s
verifiedandsavings

A Estimatingnetto-gr oss rati os and fhnough thewseofiattributiosh durveys.vi n g s

3.1.1 Impact Evaluation Sampling Plan

Independently verifying the energy and demand savings and attributing savings first require thoughtful

selection of sample projects that represent the progral
each program was done by studying the population distributions and developing a sampling plan based

on the following points:

A Overall confidence/precision targets of 90/10 at the program level for each program year
assuming a coefficient of variation (CV) of 0.5.

A Historical participation levels and relatvepr opor ti ons of the 2015 program
understand the necessary size of the 2016 sample. This comparison was made for each program
and, for the Retrofit program, at the different tracks (prescriptive, engineered and custom) and
measure type (lighting / non-lighting) sub strata.

A Historical reported savings and relative proportion
understand where to focus the limited evaluation resources. Again this comparison was made for
each program and, for the Retrofit program, at the different tracks and measure type sub strata.

A Historical sample statistics (CVs and relative precision) from the 2015 cross-cutting Business
programs evaluations to inform where the most uncertainty and variability can be expected.

A Historic sample counts from the 2014-2015 cross-cutting Business programs evaluations to build
upon the evaluation work that has already been completed. Historical samples from the 2014-
2015 evaluations were incorporated into the 2016 Retrofit sample. No historical samples were
incorporated into the 2016 SBL sample due to the redesign of the SBL program. The Audit
Funding program did incorporate 2015 historical sample into the 2016 sample. No historical
sample data was available for the HPNC program. The use of historical impact samples allow
higher confidence and precision reporting at the program and business sector levels, or track
levels.

A Preliminary 2016 participation levels provided in program database extracts.

The total 2016 sample size was 292 projects. By including the sample projects collected during the 2014-
2015 Cross-cutting Business program evaluations, an additional 63 Retrofit and 15 Audit Funding sample
projects were utilised in this year's analysis. These additional sample projects leverage the prior
evaluation work and improve the confidence and precision of the 2016 results. These sample projects
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were used in the 2016 impact evaluation because the programs have not changed significantly and are
still representative of the populations. The total effective sample size for the entire evaluation is 370
projects.

The sampling plan was carefully designed to achieve high levels of precision allocated to the right
measure categories, considering the value of information gained by each sample. Based on the
evaluation team's experience on evaluating similar programs in other jurisdictions and the 2008-2015
Commercial and Industrial (C&I) evaluations for IESO, the following sampling plans ensure higher levels
of precision for the entire four-year evaluation effort. Samples are allocated annually to the programs
using precision requirements by project size.

Details of the program specific objectives and targets of the sampling plan are contained in Appendix
C.1.1.

The overall sampling plan for the 2016 impact evaluation is displayed in Table 3-1. The sampling criteria
defined above were used to determine the final sample sizes.

Table 3-1: Impact Evaluation Sampling Plan

Historical
Proaram 2014- 2016 Total
9 2015 Sample Sample
Sample
Prescriptive 16 53 69
Retrofit Engineered 19 49 68
Custom 28 40 68
Total Retrofit 63 142 205
Total Small Business Lighting 0 68 68
Total Audit Funding 15 38 53
Total HPNC 0 44 44
Total Evaluation 78 292 370

3.1.2 Project Audits
Once sampling was complete, the evaluation team set out to complete audits that were specific to the
programs and the types of implemented measures.

Sampled Retrofit program projects received both Level 1 and Level 2 audits. Level 1 audits consist of
desk reviews of project documentation available in the iCON database such as project application
worksheets, IESO savings worksheets, savings calculations performed by participants or third-party
contractors (if applicable), audits, metered data, invoices for equipment or contracting services, and any
other documentation submitted to IESO. The level 2 audit expanded upon the work conducted for the
level 1 audit by conducting an on-site review of the equipment installation.
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Analysis of the Small Business Lighting (SBL) and High Performance New Construction (HPNC) program
involved both Level 1 and Level 2 audits. The first step of the Level 1 audits was a review of the measure
types and quantities from the program database and available program applications. The Level 2 audits
evaluated inputs pertinent to the calculation of gross savings based on telephone surveys of participants
and site visits. For the HPNC Custom track projects, the evaluation team compared the modeling
documentation to the buildings as-built conditions.

Level 1 and Level 2 audits were completed for the 2016 Audit Funding program sample projects. The
Level 1 audits included a review of the audit reports and other project documentation (invoices,
applications, etc.). Site visits, desk reviews and telephone interviews were used to confirm which
recommended measures were installed and which installed measures received incentives. All estimated
savings of the recommended measures identified in the reports were compiled and used to develop the
reported program savings.

Details of the different types of project audits are provided in Appendix C.1.2.

3.1.3 Gross Reported Savings

Gross reported savings are the energy and demand savings that are derived from information submitted
on participant applications. For the Retrofit, SBL, and HPNC programs, gross reported savings were
available in the program database. The Audit Funding program database does not provide accurate
estimates of the gross reported savings for each project so the review of the sample project audit reports
were used to determine the average amount of attributable savings.

3.1.4 Gross Verified Savings

The data collected as a result of the project audit activities described in Section 3.1.2 and in detail in
Appendix C.1.2 were used to calculate energy and demand savings for each of the Retrofit, Small
Business Lighting, Audit Funding and High Performance New Construction sample projects. These gross
verified energy and demand savings represented estimates for the actual savings achieved as a result of
the individual incentivised project.

A realization rate is then calculated for each stratum (e.g., program, track, etc.) identified in the sampling
plan and applied to gross reported s abBguatiog3lshdws pr oj ect s
the basic formula for calculating the gross verified savings.

Equation 3-1: Realization Rate

Realizati on:DB""YGJ"U Qb Qigivodooi s

B YOU Q& Ricora

Where:

YOU Qe K £e A & = Gross savings (kWh or kW) verified by the evaluation team for each
sample project in stratum X
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B3AORI GOsenatum x = Grosssavings (kWh or kW) reported by the program for each sample
project in stratum X

A realization rate of 1.0 indicates that the verified savings are equivalent to the reported savings. A
deviation from 1.0 indicates that the actual savings are more or less than what was reported.

For each stratum (e.g., program, track, etc.) identified in the sampling plan, a stratum-level realization rate

was calculated as the weighted average of the project-level realization rates. Total stratum-level gross

verified savings for all projects in that stratum are then calculated as the product of the reported savings

of that stratum and the str at umévslgross\wlifitdsavings ceftectr at e. Th
the direct energy and demand i mpact of t hleelgrasogr amds o]
verified savings do not account for customer or market behaviour impact that may have been added to or
subtracted from t he dphese garkenefiests adei acceuated for tersughl the set

impact analysis.

Interactive Equipment Energy Changes for Lighting Retrofits:

The | ESOb6s Conservation and Demand iSeaheasgtadlaienonft ( CDM) pr
equipment that has higher efficiency levels compared to commonly installed equipment. By definition, this
high-efficiency equipment should consume less input energy per unit of output energy. However, the
evaluation team understands that the energy consumption of equipment in an enclosed space cannot be
viewed in isolation. Building systems interact with one another and a change in one system can affect the
energy consumption of another. This interaction is important to consider when calculating the benefits
provided by CDM programs. Examining cross-system interactions provides a comprehensive view of
building-level energy changes, rather than limiting the analysis to solely the energy change that directly
relates to the modified equipment. Indeed, the IESO Evaluation Measurement and Verification (EM&V)
Protocols state that interactive energy changes should be quantified and accounted for whenever
possible.

Based on the information that the IESO tracks, it was agreed that interactive energy changes would only
be applied to lighting retrofits since lighting projects, aside from generating significant interactive savings,
generate the majority of savings in the Business programs. These energy changes have been included in
verified savings estimates. For a more detailed review of the methodology for calculating interactive
energy changes for lighting retrofits, see Appendix I.

3.1.5 Lifetime Savings

The total amount of savings that occur over the lifetime of the retrofitted equipment is an important
consideration in the impact evaluation since energy savings, demand savings, avoided energy costs,
avoided capacity costs, and other benefits continue to accrue each year the equipment is in service. A
basic method of calculating lifetime energy savings on a measure level is shown in Equation 3-2.

Equation 3-2: Lifetime Savings
Lifetime EneEdlyA®SavahgEnergy Savings
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Where:

EUL

Estimated Useful Life of the retrofitted equipment

Because of anticipated changes in the market for certain lighting technologies, this approach was
adjusted for lighting measures.

Upcoming changes t-effici@hayreguationswillaffee theayailability of specific lighting
technologies in the marketplace. Specifically, regulators have started to phase out the use of certain
incandescent general service lamps and T12 general-service fluorescent technology. The baseline
technology for a number of measures in the Retrofit and Small Business Lighting programs will be phased
out within the measurebés EUL. Thus, the measur e
year annual energy and demand savings over the lifetime of the measure. In these cases, future savings
were reduced by increasing the assumed efficiency of the baseline technology at a certain point in the

measure life, as illustrated in Figure 3-1.

Figure 3-1: Calculation of Lifetime Energy Savings with Future Baseline Adjustment

Lifetime

. —Baseline
SEVLIE Consumption

Electricity Consumption

Years in Service

The length of time a measure receives credit for the full, first-year annual energy and demand savings
depends on the timing of the anticipated market baseline shiftd not the timing of the regulation
implementation. Appendix | contains more information on the assumptions used to adjust the future
savings values.

The evaluation team is conducting additional research on the timing of these market baseline shifts. The
findings of this research will be available in time for the 2017 program year evaluation results. If the timing
of the baseline shifts is found to be different than what was applied to the 2016 program year results then
the evaluation team will retroactively apply the new finding to the 2016 impact results.

Another important amount of savings over the lifetime of a measure is the net savings that occur in the
year 2020. Savings that persist until 2020 will count toward the 2015-2020 Conservation First Framework
targets. Like Iifetime savings, the ability of
of the measure and any applicable baseline shifts. For program year 2016 this means that net savings
from measures with a EUL of at least 5 years will count toward the 2020 targets.
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SECTION 3 EVALUATION METHODOLOGY

3.1.6 Net Savings

To calculate net savings, the evaluation team assessed the portion of gross verified savings that were
specifically attributable to each program. Net savings were calculated by multiplying the gross verified
savings by the net-to-gross (NTG) ratio, as shown in Equation 3-3.

Equation 3-3: Net Savings
YOUL Qe QYO L Qe Qi 6 YO

Where:
Savingsyet = Net savings impact (kW or kwh)
Savingsgess = Gross verified savings (kW or kwWh)

NTG = Net-to-gross ratio

To estimate the direct influence of the Save on Energy Business Programs in generating net energy
savings, the team implemented attribution surveys to calculate the freeridership (FR) and spillover (SO)
rates, assessed as percentages of total reported savings. Free ridership represents the percentage of
program savings that would have occurred without program incentives. Spillover refers to savings that
occurred because of program influence, but without program incentives. The spillover percentage is
calculated as the total spillover savings identified for a group divided by the total reported savings for that
group. For any group, the NTG ratio is defined by Equation 3-4, where FR is the freeridership percentage
and SO is the spillover percentage.

Equation 3-4: Net-to-Gross Ratio
0"YOpmmPOY "YO

For Retrofit, SBL, and HPNC, freeridership and spillover were calculated for a single incented project for
each sampled participant. For Audit Funding, project savings were claimed based on audit-
recommended equipment upgrades done without incentives from other programs. The evaluation team
calculated freeridership for such upgrades and calculated spillover based on upgrades that were
influenced, but not specifically recommended, by the program.

Additional detail regarding the NTG methodology can be found in Appendix D.

3.2 Process Evaluation Methodology

3.2.1 Sampling, Interviews and Surveys

The process evaluation focused on program design, implementation, and delivery. Program processes
were evaluated through interviews and surveys with relevant program actors, including IESO and LDC
staff, contractors, assessors, builders, developers, and participants. For each population, a customised
interview guide or survey instrument was developed to ensure responses produce comparable data and
to allow the evaluation team to draw meaningful conclusions.
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Table 3-2 shows the method used to reach each group and the number of each group that were reached,
the total population for each group, and the sampling error at the 90% confidence level. The subsections
below provide additional context about each group surveyed, as does Appendix G.

Table 3-2: Process Evaluation Primary Data Sources

: 90% CI Error
Respondent Type Methodology Completed Population

Margin
IESO Staff Phone 5 5 Census
LDC Representatives Web & Phone 37 62 +8.7%
Retrofit Contractors Web 64 446 +9.6%
Retrofit Participants Web & Phone 938 4,297 +2.4%
SBL Installers and Assessors Web & Phone 22 45 +12.8%
SBL Participants Web & Phone 242 1,468 +4.8%
Audit Funding Participants Web & Phone 20 108 +23.4%
HPNC Builders and Developers Phone 6 52 +34.6%
HPNC Participants Phone 19 68 +16.5%

3.2.1.1 IESO Staff Interviews

The evaluation team interviewed five IESO staff to obtain a detailed understanding of the implementation
of the CFF Business Programs in 2016." The topics included program roles and responsibilities, program
design and delivery, working with LDCs, trade ally engagement, marketing and outreach, customer
participation, program measurement and tracking, and market impacts.

3.2.1.2 LDC staff Interviews and Surveys

The evaluation team surveyed or interviewed 37 LDCs from a sample of 62 (Table 3—3).2 %LDC staff were
interviewed to better understand their perspectives regarding the design and implementation of the CFF
Business Programs in 2016. As part of this effort, the evaluation team sent a web-based survey to 57
LDCs, and 32 completes were achieved. The evaluation team also conducted in-depth interviews with the
five LDCs who completed the most projects in 2016 through the Retrofit and/or the SBL programs. These
interviews specifically focused on topics related to those programs. Following the in-depth interviews,
these five LDCs were sent an abbreviated version of the web-based survey, which focused more broadly
on the CFF Business Programs overall.

. To complete these interviews, the IESO EM&V staff provided the Evaluation Team with an introductory email to the appropriate
IESO staff contact people.

2 There was a subset of LDCs who were not surveyed as part of this evaluation effort either because 1) the LDC did not deliver CFF
Business Programs in 2016 or 2) the evaluation team wanted to reduce LDC staff survey response fatigue if the staff person was
responsible for delivering programs for more than one LDC.

3 The sample list used to complete these interviews and surveys was developed from a database of LDC staff contacts provided to
the Evaluation Team by the IESO EM&V staff.
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Table 3-3: LDC Surveys and Interviews

Invited to
Respondent Type articipate Completed
In-depth Interviews (LDCs with Most Retrofit/SBL Projects) 5 5
Abbreviated Web Survey (LDCs with Most Retrofit/SBL 5 3
Projects)
Full-length Web Survey (All other LDCs) 57 32

3.2.1.3 Retrofit Contractor Survey

The evaluation team surveyed 64 retrofit contractors, representing approximately 22% of all Retrofit
projects, from a sample of 446 unique companies4. The survey addressed company role and
firmographics, sales by equipment type (both in general and through the Retrofit Program), program
awareness, training and education received, outreach and marketing to customers, their roles in
implementing projects and advising customers, program satisfaction, estimates of participant intent to
complete the upgrades in the absence of the program, and whether participants were influenced by the
program to undertake energy efficient projects for which they did not receive program incentives.®

3.2.1.4 Retrofit Participant Survey

The evaluation team surveyed 938 Retrofit Program participants from a sample of 4,297 unique
companies.6 The survey addressed how patrticipants learned about the program, motivations for having
the retrofit project done, satisfaction with various aspects of the program process, participant intent to
complete the upgrade in the absence of the program, and whether participants undertook energy efficient
projects without program incentives.

3.2.1.5 Small Business Lighting Assessors and Installers

The evaluation team surveyed 22 Installers and Assessors associated with the Small Business Lighting
Program, responsible for approximately 40% of all projects, from a sample of 45 unique companies7. The
survey addressed company role and firmographics, sales by equipment type (both in general and through
the Retrofit Program), program awareness, training and education received, outreach and marketing to
customers, program satisfaction, estimates of participant intent to complete the upgrades in the absence
of the program, and whether participants were influenced by the program to undertake energy efficient
projects for which they did not receive program incentives.®

4 The sample list used to complete these surveys was developed from a database of Retrofit contractor information provided to the
evaluation team by the IESO EM&V staff.

° Freeridership and spillover information was collected from Retrofit Contractors in 2016 for qualitative purposes and to inform future
program evaluations. The data was not used for estimating the net-to-gross ratio.

6 The sample list used to complete these surveys was developed from a database of Save on Energy business program participants
information provided to the evaluation team by the IESO EM&V staff.

! The sample list used to complete these surveys was developed from customer project files associated with SBL assessor and
installer information provided to the evaluation team by the LDCs.

8 Freeridership and spillover information was collected from SBL assessors and installers in 2016 for qualitative purposes and to
inform future program evaluations. The data was not used for estimating the net-to-gross ratio.
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3.2.1.6 Small Business Lighting Participants

The evaluation team surveyed 242 SBL participants from a sample of 1,468 unique companiesg. The
survey addressed how participants learned about the program, motivations for doing the lighting
upgrades, satisfaction with various aspects of the program process, participant intent to complete the
upgrade in the absence of the program, and whether participants undertook energy efficient projects
without program incentives.

3.2.1.7 Audit Funding Participants

The evaluation team surveyed 12 audit participants from a sample of 108 unique companieslo. The
survey addressed how participants learned about the program, motivations for having the audit
performed, whether participants undertook retrofit projects without IESO incentives, and satisfaction with
various aspects of the audit process.

3.2.1.8 High Performance New Construction Builders and Developers

The evaluation team interviewed six builders and developers from a sample of 52 unique companies“.
The survey addressed company role and firmographics, sales by equipment type (both in general and
through the HPNC Program), program awareness, training and education received, outreach and
marketing to customers, their roles in implementing projects and advising customers, and program
satisfaction.

3.2.1.9 High Performance New Construction Participants

The evaluation team surveyed 19 participants from a sample of 68 unique companies.12 The survey
addressed how participants learned about the program, motivations for program participation, satisfaction
with various aspects of the program process, participant intent to complete the upgrades in the absence
of the program, and whether participants undertook energy efficient projects without program incentives.

3.2.1.10 Existing Building Commissioning Participants

The evaluation team surveyed two participants, representing six projects. The survey, conducted via the
phone, asked a series of questions encompassing respondent characteristics, program outreach and
marketing, participant motives and decision-making, participant satisfaction, free-ridership and spillover,
and firm characteristics.

3.3 Cost Effectiveness

The evaluation team used the IESO Conservation and Demand Management (CDM) Energy Efficiency
Cost Effectiveness Tool to calculate multiple measures of cost effectiveness, including the Total
Resource Cost Test, the Program Administrator Cost Test, and Levelised Cost.

9 The sample list used to complete these surveys was developed from a database of Save on Energy business program participants
information provided to the evaluation team by the IESO EM&V staff.

10 The sample list used to complete these surveys was developed from a database of Save on Energy business program
participants information provided to the evaluation team by the IESO EM&V staff.

H The sample list used to complete these surveys was developed from customer project files associated with HPNC builders and
developers information provided to the evaluation team by the IESO EM&V staff.

12 ) )
The sample list used to complete these surveys was developed from a database of Save on Energy business program
participants information provided to the evaluation team by the IESO EM&V staff.
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The evaluation team populated the IESO cost-effectiveness tool with the measures and archetype level
benefits, as verified gross and net demand and energy savings. When estimates of incremental
equipment and installation costs were not provided in the program reporting databases, the evaluation
team used the measures level estimates in the IESO Measures and Assumptions List (MAL) or conducted
their own secondary research of similar measures in comparable jurisdictions. IESO Evaluation staff
provided all other cost-effectiveness components, including program administrative costs and incentive
payments.

Benefits and costs were stated in present value terms, using the appropriate discount and inflation rates,
and conform to IESO requirements as set forth in the IESO CDM Cost-Effectiveness Test Guide.
Measure life inputs aligns with the updated IESO MAL or calculated based on hours of use data collected
from participants. All these inputs were carefully choreographed to feed the tool to produce the cost-
effectiveness results required for the program evaluation.

3.4 Research Studies

3.4.1 Lighting Baseline Shift Study

Changes t o Ca reficittacyregulations argiyppacting the availability of specific lighting

technologies in the marketplace, namely general-service linear fluorescent T12s, 40W/60W, and

75W/100W general service screw-in incandescent lamps. These technologies are part of the blended

baseline lighting equipment for several lighting measures in the IESO Retrofit, Small Business Lighting,

and Industrial programs. To address the impact of changing efficiency requirements, baseline

assumptions must reflect current market conditions when lighting efficiency projects are completed. To
address the phase-out of <certain baseline technologies within a
future savings are reduced by increasing the assumed efficiency of the baseline technology at a certain

point in the measure life (i.e., a dual baseline approach). This concept is illustrated in Figure 3-2.

Figure 3-2: lllustration of Adjusted Lifetime Savings Calculation™®

——Baseline
Lifetime Consumption
Savings

= Retrofit

Consumption

Electricity Consumption

Years in Service

3 Nexant, Final Report: Evaluation of 2015 Business Incentive Programs (Oct 2016), p. H-4.
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The objective of the lighting baseline shift study is to determine the most appropriate timeframe for when
the lighting baseline shifts occur in Ontario, and to make recommendations in when to apply the lighting
baseline shifts to the Ontario program evaluations.

The study will include the following tasks:

A Identify current and proposed assumptions (technologies and dates) being used, or planning
to be used, for baseline shifts

A Review industry literature related to lighting market size, conditions, and market actor
behaviour regarding the technologies of interest

A Approximate the potential impacts on energy savings and program cost effectiveness in
Ontario if current lighting baseline assumptions are modified, using several alternative baseline
scenarios and actual program savings data

A Surveyl/interview IESO commercial program participants and market actors, and analyze
Ontario lighting sales data to better understand the Ontario lighting market and circumstances
around lighting sales, purchasing, and storage practices

A Determine the suitability of the current and proposed baseline shifts as indicated by market
conditions, or whether enough legacy equipment remains in the purchasing and distribution
pipelines that one or more of these baselines should be modified (e.g., a blended baseline)

A Develop a summary report detailing these objectives, the approach, recommendations, and
other outcomes of the research specific to Ontario

The data collection phase of the study is scheduled to be completed by October 2017. The final report is
scheduled to be completed by the end of 2017.

The outcome of the study will assist the IESO to make any appropriate retroactive adjustment to
previously reported projects by the July 1, 2018 Final Program Evaluation Results report.
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4.1 Retrofit Program - Full Cost Recovery

In the new Conservation framework, LDCs have an option to deliver the Retrofit program to be paid on a
performance basis or on a full cost recovery basis. This section only addresses the evaluation of the
Retrofit program delivered on a full cost recovery basis, while Section 4.2 addresses the Retrofit program
delivered on pay for performance basis.

4.1.1 Retrofit Participation

A total of 10,492 projects were completed under the Retrofit Program in 2016. A single project is defined
as a unigue application submitted for a specific building address and separated by track (prescriptive,
engineered, and custom) and lighting/non-lighting designation. Large variations in project size were
controlled by stratifying the impact evaluation samples into six strata formed by the three program tracks
and lighting or non-lighting projects. Annual net verified energy savings for individual projects ranged from
20 kWh to over 11.5 GWh. Figure 4-1 shows a count of projects, by track, for the 2016 Retrofit Program.

Figure 4-1: 2016 Project Count by Track
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4.1.2 Retrofit Impact Results

Figure 4-2 shows 2016 net verified energy savings across program tracks and lighting/non-lighting
measures. Unless otherwise stated, all savings values discussed in the report are based on net energy
and net demand estimates.

Table 4-1,
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Table 4-2, and

Table 4-3 show the province-wide results of the 2016 Retrofit Program impact evaluation. Interactive
effects were added to the program realization rates to account for the influence of lighting savings on
heating and cooling loads at the project site. The calculation of these interactive effects is explained in

Appendix I.
Figure 4-2: 2016 Net Verified Energy Savings by Track and Measure Type
Custom
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Non-lighting
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Table 4-1: 2016 Retrofit Program Impact Results i Energy

Gross : Gross Verified Net Lifetime Net - Net
Reported - Interactive . o Net Verified .
. Verified Energy Verified Verified Interactive
Measure Energy Realization Energy ; Energy
. Energy . Savings (Inc. Energy Energy . Natural Gas
Type Savings Rate ; Savings* : : . Savings at .
(MWh) Savings (MWh) Interactive Savings Savings 2020 (MWh) Savings*
(MWh) Energy) (MWh) (MWh) (MWh) (Therms)
Lighting 156,382 100.4% 156,947 5,276 162,224 80.8% 131,072 1,500,980 130,197 -1,082,659
Prescriptive
Non-Lighting 6,117 191.8% 11,735 - 11,735 82.3% 9,661 144,767 9,661 -
Lighting 300,491 83.7% 251,441 7,633 259,073 82.4% 213,457 2,378,593 204,139 -2,058,891
Engineered
Non-Lighting 5,972 68.5% 4,089 - 4,089 81.1% 3,318 52,265 3,318 -
Lighting 62,474 82.4% 51,482 1,149 52,630 82.3% 43,295 493,917 42,305 -495,323
Custom
Non-Lighting 169,989 96.3% 163,676 - 163,676 82.6% 135,263 1,903,005 135,263 -
Total 701,425 91.2% 639,370 14,058 653,427 82.0% 536,066 6,473,527 524,883 -3,636,873

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 above for more information.
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Table 4-2: 2016 Retrofit Program Impact Results i Summer Peak Demand

: e - Net Verified
Gross e Interactive Gross Verified Summer Net Verified 4
. Gross Verified . Summer
Demand | Realization Summer Demand Savings (Inc. Summer
Measure Type : Summer Demand : Demand
SEWIILS Rate Savings (MW) Demand Interactive Demand) Demand Savings at 2020
(MW) 9 Savings* (MW) (MW) Savings (MW) (gMW)
Lighting 13.6 53.5% 7.3 1.4 8.7 82.6% 7.2 7.0
Prescriptive
Non-Lighting 1.6 218.1% 34 - 34 82.8% 2.8 2.8
Lighting 50.4 74.8% 37.7 5.0 42.7 84.5% 36.1 345
Engineered
Non-Lighting 2.1 60.5% 1.2 - 1.3 84.3% 1.1 1.1
Lighting 9.3 76.8% 7.1 0.8 8.0 83.0% 6.6 6.4
Custom
Non-Lighting 19.5 110.2% 215 - 21.5 85.3% 18.4 18.4
Total 96.5 81.0% 78.2 7.2 85.6 84.3% 72.2 70.2

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 above for more information
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Table 4-3: 2016 Retrofit Program Impact Results 1 Winter Peak Demand

Gross - : Gross Verified Winter o Net Verified
. Gross Verified Interactive . Net Verified .
Measure Demand | Realization . . Demand Savings (Inc. . Winter Demand
Type SEVIIS Rate Winter Demand Winter Demand Interactive Demand) Winter Demand Savings at
Savings (MW Savings* (MW SEVIR A
MW) vings (MW) vings* (MW) (MW) vings (MW) 1 5020 (Mw)
Lighting 13.6 104.9% 14.3 -0.3 14.0 83.9% 11.8 11.5
Prescriptive
Non-Lighting 1.6 101.3% 1.6 - 1.6 82.8% 1.3 1.3
Lighting 50.4 76.8% 38.7 -0.7 38.1 84.6% 32.2 30.8
Engineered
Non-Lighting 2.1 39.6% 0.8 - 0.8 84.3% 0.7 0.7
Lighting 9.3 41.2% 3.8 -0.1 3.8 82.9% 3.1 3.1
Custom
Non-Lighting 19.5 79.0% 15.4 - 15.4 85.7% 13.2 13.2
Total 96.5 77.3% 74.6 -1.1 73.7 84.5% 62.3 60.6

* Interactive energy changes were only calculated for lighting projects. See Section 3.1.4 above for more information
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Precision, an estimate of uncertainty in the results based on the variability of verified savings to reported
savings, can be found in Table 4-4, Figure 4-3, and Figure 4-4. These values are associated with the net

verified savings and represent a range of savings at a 90% confidence interval. Additional details on

confidence and precision can be found in Appendix H.

Table 4-4: Precision (at 90% Confidence) on Impact Evaluation Adjustment Factors

O Nexanr

300% -

250% -

200% -

150% -

100% -

Energy Realization Rate

Energy Summer Demand
Measure Type Realization Rate Realization Rate
Precision Precision
Lighting 20.0% 26.1%
Prescriptive
Non-Lighting 95.2% 47.6%
Lighting 8.0% 12.0%
Engineered
Non-Lighting 31.5% 79.8%
Lighting 9.8% 8.6%
Custom
Non-Lighting 8.9% 20.1%
Total 6.2% 9.4%

Figure 4-3: Energy Realization Rates with Precision
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Figure 4-4: Summer Demand Realization Rates with Precision
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The Retrofit Program target of 10% precision at a 90% confidence interval was achieved for program
level energy and demand realization rates. Gross energy savings, including interactive effects, for the
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program are estimated at 653.4 GWh with a precision of 6.2% at a 90% confidence interval. This means
that at 90% confidence the gross energy results for the Retrofit Program would range from 639.4 GWh +
6.2% (613 to 694 GWh). Individual strata (e.qg., prescriptive lighting) are a sub-group of the entire program
and therefore have fewer data samples, greater variation, and a higher rate of precision

Table 4-5: Precision (at 90% Confidence) on Net-to-Gross Adjustment Factors

At the program level the Net-to-Gross (NTG) ratios for energy and demand achieved precision rates of

Net-to-Gross Net-to-Gross

Energy Summer Demand

Program

Precision Precision

Realization Rate Realization Rate

Retrofit 3.8% 4.6%

3.8% and 4.6% (Table 4-5). NTG results were applied at the LDC, regional, or provincial level (Table 4-6)

based on the number of respondents to the process survey and the total population of Retrofit Program
participants. The evaluation determined the applicable NTG result by targeting a 90/10 confidence and
(C/P) at the highest védOW® C/P throughtkes ol ut i on.

precision

responses of the LDC-specific participants were given a unique LDC level NTG. If an LDC did not achieve

the 90/ 10

target they were grouped

wi t h

ot her

LDCs

achieved the targeted C/P at the regional level a regional NTG was calculated and applied. All remaining
LDCs were given a provincial level NTG based on their response rates to the process survey.

O Nexanr
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4.1.3 Retrofit Results Comparison of 2016 with 2015

Project participation (Figure 4-5) within the Retrofit Program decreased in 2016 leading to lower verified
energy and demand savings. The following figures present 2016 and 2015 data. The 2015 results are
separated into two segments, projects reported during the program year 2015 evaluation and true-up
projects. True ups are projects included in the program year 2016 database but have a 2015 project
completion date and were not included in the 2015 evaluation.

Figure 4-5: Projects by Track, 2016 vs 2015
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The drop in completed projects was most prominent when annual net energy savings were below 30
MWh. There was a modest increase of projects in the 30-50 MWh range, but all other project sizes
exhibited lower completions in the 2016 Retrofit Program (Figure 4-6).

Figure 4-6: Project Sizes, 2016 vs 2015
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Following the trend of completed projects net energy savings attributed to the program decreased across
all tracks and the program as a whole (Figure 4-7). The distribution of project savings remained
consistent across tracks with the majority of savings from the engineered projects, followed by custom
and prescriptive. On average engineered projects were larger in 2016, while custom and prescriptive
projects decreased in size.

Figure 4-7: Net Verified Energy Savings, 2016 vs 2015
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Figure 4-8 provides insight into the relative size of each stratum in the Retrofit Program. Energy savings
from engineered lighting have the highest contribution. Custom is the only track with greater savings from
non-lighting projects, but overall the quantity of energy savings from the custom non-lighting stratum
decreased in 2016.
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Figure 4-8: Proportion of Net Energy Savings by Track, 2016 vs 2015
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Total summer peak demand savings is provided in Figure 4-9. At the program level and across all tracks
summer peak demand savings decreased from 2015 to 2016. This is due to fewer completed projects in
2016 along with smaller per project demand impacts (Figure 4-10).

O Nexanr

Figure 4-9: Net Verified Summer Peak Demand Savings by Track

Evaluation of 2016 Business Programs 44























































































































































































































































































































































































































































































































































































































































































































































































