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ACRONYMS

AHRI
C&l
C.L
CDD
CEE
CEl
CFL
cop
Csp
Cv
DIY
DR
ECM
EDC
EE&C
EEMIS
EER
EFLH
EM&V
EPA
EPAct
ER
EUL
GNE
gpm
GSHP
HDD
HERS
HEW
hp
HSPF
HVAC
HVLS
ICSP
IPMVP
ISR

Air Conditioning, Heating, and Refrigeration Institute
Commercial and Industrial

Confidence Level

Cooling Degree Days

Consortium for Energy Efficiency

Continuous Energy Improvement

Compact Fluorescent Lamp

Coefficient of Performance

Conservation Service Provider or Curtailment Service Provider
Coefficient of Variation

Do-It-Yourself

Demand Response

Electronically Commutated Motor

Electric Distribution Company

Energy Efficiency and Conservation

Energy Efficiency Management Information System
Energy Efficiency Rating

Equivalent Full Load Hours

Evaluation, Measurement, and Verification

U.S. Environmental Protection Agency

Energy Policy Act

Error Ratio

Effective Useful Life

Government, Nonprofit, and Education

Gallons per Minute

Ground Source Heat Pump

Heating Degree Days

Home Energy Rating System

Home Energy Worksheet

Horsepower

Heating Seasonal Performance Factor

Heating, Ventilation, and Air Conditioning
High-Volume Low-Speed

Implementation Conservation Service Provider
International Performance Measurement and Verification Protocol

In-Service Rate
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KPI Key Performance Indicator

kW Kilowatt

kWh Kilowatt-hour

LEAP Low-Income Energy Assistance Program

LED Light Emitting Diode

LEED Leadership in Energy and Environmental Design
LEEP Low-Income Energy Efficiency Program

LIHEAP Low-Income Home Energy Assistance Program
LIURP Low-Income Usage Reduction Program

M&V Measurement and Verification

MPI Market Progress Indicator

MW Megawatt

MWh Megawatt-hour

NPV Net Present Value

NTG Net-to-Gross

Oo&M Operations and Maintenance

Phase Il Reported Reported/ Ex Ante Cumulative Program/Portfolio Phase Il Inception to Date

Phase Il Verified / Verified/ Ex Post Cumulative Program/Portfolio Phase Il Inception to Date
(Phase 1I-VG)

Phase 11+CO Cumulative Program/Portfolio Phase Il Inception to Date including Carry Over
Savings from Phase | (this is cumulative Phase Il verified savings)

PUC Pennsylvania Public Utility Commission

PY5 Program Year 2013, from June 1, 2013 to May 31, 2014
PY6 Program Year 2014, from June 1, 2014 to May 31, 2015
PY7 Program Year 2015, from June 1, 2015 to May 31, 2016
PY8 Program Year 2016, from June 1, 2016 to May 31, 2017
PYTD Program Year to Date

PYX QX Program Year X, Quarter X

QA/QC Quality Assurance and Quality Control

RCT Randomized Control Trial

RPM Revolutions per Minute

SEER Seasonal Energy Efficiency Rating

SEER Seasonal Energy Efficiency Rating

SEG Strategic Energy Group

SEMP Strategic Energy Management Plan

SKU Stock Keeping Unit

SPIF Sales Performance Incentive Funds

SSMVP Site-Specific Measurement and Verification plan

SWE Statewide Evaluator
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T&D Transmission and Distribution
TRC Total Resource Cost

TRM Technical Reference Manual
UMP Uniform Methods Project

USP Universal Service Program

VSD Variable Speed Drive

WRAP Winter Relief Assistance Program
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REPORT DEFINITIONS

Note: Definitions provided in this section are limited to terms that are critical to understanding the values
presented in this report. For other definitions, please refer to the Act 129 glossary in Appendix E. Glossary
of Terms.

REPORTING PERIODS

Phase |

Refers to the Act 129 programs implemented prior to June 1, 2013. Phase | carryover references verified
gross Phase | savings in excess of Act 129 Phase | targets.

Phase Il

Refers to the period of time from the start of Phase Il Act 129 programs on June 1, 2013 through May 31,
2016. Phase Il savings are calculated by totaling all program year results, including the current program
year-to-date results and subtracting any Phase Il savings that expired during the current program year.
For example, Phase Il results for PY7 Q3 is the sum of PY5, PY6, PY7 Q1, PY7 Q2, and PY7 Q3 results, minus
any Phase Il savings that expired during PY5, PY6 or PY7.

Program Year-to-Date (PYTD)

Refers to the current reporting program year only. Activities occurring during previous program years are
not included. For example, PYTD results for PY7 Q3 will include only results that occurred during PY7 Q1,
PY7 Q2, and PY7 Q3; they will not include results from PY5 or PY6.

SAVINGS TYPES

Preliminary

Qualifier used in all reports, except the final annual report, to signify that evaluations are still in progress
and that results have not been finalized. Most often used with realization rate or verified gross savings.

Reported Gross

Refers to results of the program or portfolio, determined by the program administrator (e.g., the electric
distribution company [EDC] or the program implementer). Also known as ex ante, or “before the fact”
savings (using the annual evaluation activities as the reference point for the post period).

Adjusted Ex Ante Gross

References to Adjusted Ex Ante Gross (or Adjusted Ex Ante) savings in this report refer to reported gross
savings from the EDC’s tracking system that have been adjusted, where necessary, to reflect differences
between the methods used to record and track savings and the methods in the Technical Reference
Manual (TRM). These corrections are made to the population, prior to EM&V activities. The adjusted ex
ante gross savings are then verified through EM&YV activities.
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Verified Gross

Refers to the verified gross savings results of the program or portfolio determined by the evaluation
activities. Also known as ex post, or “after the fact” savings (using the annual evaluation activities as the
reference point for the post period).

Verified Net

The total change in load that is attributable to an energy efficiency program. This change in load may
include, implicitly or explicitly, the effects of spillover, free-riders, energy efficiency standards, changes in
the level of energy service, and other causes of changes in energy consumption or demand. Net savings
are calculated by multiplying verified savings by a net-to-gross (NTG) ratio.

TOTAL RESOURCE COST COMPONENTS!

Administration, Management, and Technical Assistance Costs

Includes rebate processing, tracking system, general administration, EDC and CSP program management,
general management and legal, and technical assistance.

EDC Costs

Per the Pennsylvania PUC 2013 Total Resource Cost (TRC) Test Order, the total EDC costs refer to EDC-
incurred expenditures only. This includes, but is not limited to, administration, management, technical
assistance, design & development of EE&C Plans and programs, marketing, evaluation, and incentives.

Participant Costs

Participant Costs as defined by the 2013 Total Resource Cost Test Order.
Total TRC Costs

Total TRC Costs as defined by the 2013 Total Resource Cost Test Order.
Total TRC Benefits

Benefits as defined by the 2013 Total Resource Cost Test Order.

T All Total Resource Cost definitions are subject to the Pennsylvania PUC 2013 Total Resource Cost Test Order.
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1 OVERVIEW OF PORTFOLIO

Pennsylvania Act 129 of 2008, which was signed on October 15, 2008, mandated energy savings and
demand reduction goals for the largest electric distribution companies (EDCs) in Pennsylvania for Phase |
(2008 through 2013). In 2009, each EDC submitted energy efficiency and conservation (EE&C) plans
pursuant to these goals, which were approved by the Pennsylvania Public Utility Commission (PUC). Each
EDC filed new EE&C plans with the PUC in 2012 for Phase Il (June 2013 through May 2016) of the Act 129
programs. These plans were approved by the PUC in 2013.

Implementation of Phase Il Act 129 programs began June 1, 2013. This report documents the progress
and effectiveness of the Phase Il EE&C accomplishments for PPL Electric Utilities in Program Year 7 (PY7),
defined as June 1, 2015, through May 31, 2016, as well as the cumulative accomplishments of the
programs since inception of Phase Il. This report additionally documents the energy savings carried over
from Phase |. The Phase | carry-over savings count toward EDC savings compliance targets for Phase Il.

Cadmus, the evaluation, measurement, and verification conservation service provider (EM&V CSP),
evaluated the programs, which included measurement and verification of the savings. PPL Electric Utilities
met all of its Phase Il energy savings targets (overall portfolio, low-income, and government/nonprofit/
education [GNE]), under budget and the portfolio was cost-effective. The programs operated effectively
with high customer satisfaction.

In PY7, PPL Electric Utilities” portfolio included 13 active programs:?

1. The Prescriptive Equipment Program offers nonresidential customers rebates and incentives from
a list of specific energy-efficient lighting and equipment. The program also offers a direct discount
component.

2. The Residential Retail Program offers rebates and upstream incentives for energy efficiency
products found in retail stores. Exact participation in the upstream lighting component is not
known. The EM&V CSP estimates the number of participants in this component of the program
by dividing the total number of bulbs discounted or given away by a bulb-per-participant value
derived from data collected during the most recent general population surveys with residential
and commercial customers. The total participant count for this program comprises equipment-
rebate participants, midstream equipment-incentive participants (midstream incentives were
discontinued during PY5), and estimated lighting participants.

3. The Custom Incentive Program offers nonresidential customers incentives per annual kilowatt
hour (kWh) saved during the first year of participation. Beginning in PY6 Quarter 1 (Q1), the
methodology for counting participants for this program changed. The participant count is now the
number of projects contributing to reported savings for the specified period (as opposed to the
number of projects created in that period).

4. The Residential Energy-Efficiency Behavior & Education Program provides high-usage residential
customers with a series of home energy reports showing their energy use, comparing their usage
to similar customers, and providing energy savings tips. The participant count for this program
includes customers who received at least one home energy report and is not adjusted for opt-
outs or those whose accounts became inactive.

2 The list of programs is organized by the largest contributor to Phase Il portfolio savings to the smallest. The individual

program chapters are presented in this order. Program information in portfolio-level tables are organized in alphabetical
order.
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10.

11.

12.

13.

The Appliance Recycling Program offered customers incentives to recycle their outdated
refrigerators, freezers, and air conditioners. This program was not active in PY7 Q4 because in PY7
Q2, the implementation CSP (ICSP), JACO Environmental, ceased operations.

The Residential Home Comfort Program offers rebates for energy-saving equipment in retrofitted
existing homes and for new construction.

The Student & Parent Energy-Efficiency Education Program provides school-based energy-
efficiency education through in-classroom workshops for students in various grade levels, training
for teachers, and community workshops for parents in low-income neighborhoods. Beginning in
PY6 Q3, the methodology for counting participants for this program changed. The participant
count is now the number of kits distributed, instead of the previously reported number of
classrooms. This change was applied to data for all of Phase I

The Act 129 Winter Relief Assistance Program (WRAP) provides weatherization to income-
qualified customers, using Act 129 funding to expand the existing Low-Income Usage Reduction
Program. This program includes the De Facto Heating Pilot conducted in PY7.

The Low-Income Energy-Efficiency Behavior & Education Program provides qualified low-income
customers with a series of home energy reports showing their energy use, comparing their usage
to similar customers, and providing energy savings tips. The participant count for this program
includes customers who received at least one home energy report and is not adjusted for opt-
outs or those whose accounts became inactive.

The Master Metered Low-Income Multifamily Housing Program offers energy efficiency
improvements in master metered multifamily low-income housing buildings. In PY7, the program
expanded to include nursing homes.

The E-Power Wise Program provides low-income customers with information about energy use,
along with take-home energy efficiency kits. This program includes the Wise Home Pilot
conducted in PY7.

The Continuous Energy Improvement Program provides technical support for schools to develop
and implement a Strategic Energy Management Plan.

The School Benchmarking Program works with school administrators to evaluate total building
energy use using the Environmental Protection Agency’s Portfolio Manager Tool. No energy
savings were planned or claimed for this program.

A summary of program metrics can be found in Table 1-1. PPL Electric Utilities met or exceeded all of its

Phase Il energy savings targets (overall portfolio, low-income, and government/nonprofit/education),

under budget and the portfolio was cost-effective with a Phase |l portfolio total resource cost (TRC) of

1.59.

PPL ELECTRIC UTILITIES Page | 2



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

Table 1-1: Phase Il Porffolio Summary - Programs
Phase Phase Phase Phase Phase R Phase D P

eported Ad ed e ed 0 Ratio Ratio pend e ACQ O erg R o oF

Appliance Recycling 25,668 25,809 25,012 0.72 3.68 $4,026 $0.16 $0.026 26,784

Continuous Energy Improvement 4,808 4,783 4,697 1.00 1.25 $993 $0.21 $0.063 45
Custom Incentive 57,610 57,610 56,852 0.54 1.32 $7,373 $0.13 $0.057 207
E-Power Wise 7,920 8,654 5,933 1.00 3.16 $1,237 $0.21 $0.033 11,546
Low-Income Energy-Efficienc

Bl & & duca?;n i 10,833 10,833 10,622 1.00 0.65 $1,523 $0.14 $0.142 87,376
Low-Income WRAP 12,135 12,118 11,832 1.00 0.75 $16,538 $1.40 $0.140 10,273
Master Metered Multifamily Housing 6,012 5,948 6,488 0.78 1.52 $2,172 $0.33 $0.056 141
Prescriptive Equipment 317,057 316,883 303,542 0.82 1.50 $54,268 $0.18 $0.061 7,863
g:;‘:\/eigtr'z Egigi;ﬂc'ency 39,786 39,786 39,078 1.00 2.50 $2,463 $0.06 $0.035 126,290
Residential Home Comfort 18,354 18,427 18,649 0.61 0.66 $10,330 $0.55 $0.176 14,770
Residential Retail 203,802 207,565 206,018 0.69 3.75 $25,960 $0.13 $0.033 624,277
School Benchmarking!?! - - - 0.00 $370 N/A 89
Student & Parent Education 16,108 17,185 13,397 1.00 2.05 $5,345 $0.40 $0.054 67,732
Common Costs - - - $28,709 N/A

Totalls 720,094 725,600 702,121 0.77 1.59 $161,3071%1 $0.23 $0.063 977,393

Adjustment for Residential Energy-Efficiency Behavior & Education

Double-Counted Savings ! (2,127)

Adjustment for Low-.lncome Energy-Efficiency Behavior & Education (1,258)

Double-Counted Savings (€

Adjusted Portfolio Savings 698,736

Carryover Savings from Phase | 495,636

Total Portfolio Savings 1,194,372

Portfolio Compliance Target >= 821,072 >1.0 < $184,500 [7]
prcentogs Ovr/Under)

11 Excludes expiring one-year measure life savings.

121 Total EDC Costs divided by first year kWh savings.

1Bl Total TRC Costs divided by levelized lifetime kWh savings.

14 The School Benchmarking Program is not designed to deliver energy savings.

b Total will not equal sum of column due to rounding.

161 See Appendix G: Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs, which discusses methods to determine double-counted savings.

M Excludes SWE costs that are not subject to the cost cap.

B These are actual costs as of Sept. 31, 2016. PPL Electtric Utilities expects approximately $980,000 of additional actual costs (primarily for evaluation) through ~March 2017 when the SWE issues their final Phase
Il Report.
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A summary of sector metrics can be found in Table 1-2.

Table 1-2: Phase Il Portfolio Summary - Sectors

Sector Phase Il Phase Il Phase Il Phase Il Phase Il Phase Il EDC Program Cost of Conserved Phase Il
Reported Adjusted Ex Verified Gross NTG TRC Expenditures Acquisition Energy (TRC Participants
Gross Energy Ante Gross Energy Ratio Ratio ($1,000) (ofe13 Costs/Lifetime
Savings Energy Savings Savings (S/Annual kWh, at
(MWh/yr) (MWh/yr) (MWh/yr) 1 kwh)(21 Generation)B!
Residential 246,623 249,925 243,693 0.75 231 $44,932 $0.18 $0.052 776,766
Small Commercial & Industrial 223,771 225,566 217,743 0.78 2.10 $32,680 $0.15 $0.049 39,216
Large Commercial & Industrial 120,950 120,951 117,629 0.70 1.72 $13,828 $0.12 $0.042 427
Government/Nonprofit/Education 96,395 96,130 93,248 0.80 0.94 $21,017 $0.23 $0.094 3,789
Low-Incomel® 32,355 33,027 29,809 0.98 0.92 $20,141 S0.68 $0.115 157,195
Common Costs $28,709
Totall®! 720,094 725,600 702,121 0.77 1.59 $161,307 $0.23 $0.063 977,393

Adjustment for Residential Energy-Efficiency Behavior & Education Double-
Counted Savings [©!

Adjusted Residential Savings 241,566

(2,127)

Adjustment for Low-Income Energy-Efficiency Behavior & Education Double-

Counted Savings [©! (1,258)
Adjusted Low-Income Savings 28,551
Adjusted Portfolio Savings 698,736

W Excludes expiring one-year measure life savings.

2Total EDC Costs divided by first year kWh savings.

B Total TRC Costs divided by levelized lifetime kWh savings.

1 Includes savings from designated low-income programs (E-Power Wise, Low-Income Energy-Efficiency Behavior & Education, and Low-Income WRAP) and the Residential Retail Program’s LED
giveaway component to low-income participants in the Low-Income Energy-Efficiency Behavior & Education Program. Excludes savings attributable to low-income participation in general residential
programs. Savings attributed to low-income customers in general residential count toward the low-income sector compliance target. See Table 1-8 and Appendix C: Low-income Participation in Non-
Low-Income Programs.

1%l Total will not equal sum of column due to rounding.

16 See Appendix G: Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs, discussing methods to determine double-counted savings.
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1.1 SUMMARY OF PROGRESS TOWARD COMPLIANCE TARGETS

PPL Electric Utilities achieved 145% of the energy savings compliance target, based on cumulative
portfolio Phase Il inception to date, including carryover savings from Phase | (“Phase 11+CO") verified gross
energy savings, as shown in Figure 1-1.

Figure 1-1: Cumulative Porifolio Phase Il Inception to Date Verified Gross Energy Impacts

AT 145.46%

1,194,372
Myith,yr

150% — 100%

821,072

Mwwh yr
£ 100%— _
= Carry Over Zavings from
g Phase |
I Phasell Verified Savings
S0% —
0% —

Phase Il +CO May 31, 2016
Compliance Target

According to the Phase Il Implementation Order, PPL Electric Utilities is allowed by the PUC to “carry over”
into Phase Il the Phase | verified energy savings that exceeded the Phase | compliance target. Table 1-3
shows the incremental annual MWh savings from Phase | that PPL Electric Utilities is carrying over into
Phase Il. Table 1-4 shows the lifetime MWh savings from Phase | that PPL Electric Utilities is carrying over
into Phase Il.
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Table 1-3: Phase Il Verified Gross Savings and Verified Gross Savings from Phase | Carried Into Phase Il [1]

Sector PYTD Verified Gross Phase Il Verified Verified Gross Phase II+CO
Savings Gross Savings Savings Carried Verified Gross
(MWh/yr) (Cumulative Phase | Over from Phase | Savings
Il MWh/yr)2] (Cumulative (Cumulative
Annual MWh/yr) MWh/yr)

Residential 108,760 243,693 - 243,693
Low-IncomeB3! 19,658 29,809 - 29,809
Total Residential (Non-Low-Income 128,417 273,502 i 273,502
Plus Low-Income) [4]
Small Commercial & Industrial 86,208 217,743 - 217,743
Large Commercial & Industrial 55,692 117,629 - 117,629
Commercial & Industrial 4] 141,900 335,372 335,372
Government/Nonprofit/Education 47,044 93,248 92,143 185,391
Totall*! 317,361 702,121 495,636 1,197,757
Adjustment for Residential Energy-
Efficiency Behavior & Education (2,127) (2,127) (2,127)
Double-Counted Savings!®!
Adjusted Residential Savings 106,633 241,566
Adjustment for Low-Income Energy-
Efficiency Behavior & Education (1,258) (1,258) (1,258)
Double-Counted Savings(4
Adjusted Low-Income Savings 18,400 28,551
Adjusted Portfolio Savings 313,976 698,736 1,194,372

W' values in this table refer to savings at the point of consumption. (Savings targets for MWh refer to values at the point of
consumption.) Due to line losses, savings at the point of generation are systematically larger.

12l Excludes expiring one-year measure life savings.

Bl Includes savings from designated low-income programs (E-Power Wise, Low-Income Energy-Efficiency Behavior & Education,
and Low-Income WRAP) and the Residential Retail Program’s LED giveaway component to low-income participants in the Low-
Income Energy-Efficiency Behavior & Education Program. Excludes savings attributable to low-income participation in general
residential programs. Savings attributed to low-income customers in general residential programs count toward the low-income
sector compliance target. See Table 1-8 and Appendix C: Low-income Participation in Non-Low-Income Programs.

141 Sum of group totals may not equal cumulative total due to rounding.

151 See Appendix G: Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs
discussing methods to determine double-counted savings, which discusses methods to determine double-counted savings.
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Table 1-4: Phase Il Verified Gross Lifetime Savings and
Verified Gross Lifetime Savings from Phase | Carried Into Phase Il 1]

0 om P
Residential 794,357 1,987,279 - 1,987,279
Low-Income 110,905 246,389 - 246,389

I:’::'Lzsvs_i:;';z)('“°""'°w""c°me 905,262 2,233,668 - 2,233,668
Small Commercial & Industrial 1,106,789 2,683,517 - 2,683,517
Large Commercial & Industrial 788,445 1,698,829 - 1,698,829
Total Commercial & Industrial [3] 1,895,234 4,382,347 - 4,382,347
Government/Nonprofit/Education 606,169 1,253,114 1,349,379 2,602,494
Totall®! 3,406,665 7,869,129 5,235,829 13,104,958

W values in this table refer to savings at the point of consumption. (Savings targets for MWh refer to values at the point of
consumption.) Due to line losses, savings at the point of generation are systematically larger.

[21 The statewide evaluator (SWE) requested reporting lifetime carryover in this table to demonstrate lifetime savings from Phase |
and Phase Il. Because there was no compliance target for lifetime savings in Phase |, lifetime carryover is estimated by multiplying
the proportion of lifetime to annual savings from Phase | by the Phase | annual carryover.

B8] Total will not equal sum of columns due to rounding.

Table 1-5: Phase | and Phase Il Cumulative Annual Savings

» o o D o e A 0

Residential (non-low-income) 597,896 241,566 839,462
Residential (low-income) (1] 23,180 28,551 51,731
'Il'r:)ct:rInF;esidential (Non-low-Income Plus Low- 621,076 270,117 891,193
Commercial & Industrial 814,204 335,372 1,149,576
Government/Nonprofit/Education 206,786 93,248 300,034
Totall?! 1,642,067 698,736 2,340,803

Wincludes savings from designated low-income programs (E-Power Wise, Low-Income Energy-Efficiency Behavior & Education,
and Low-Income WRAP) and the Residential Retail Program’s LED giveaway component to low-income participants in the Low-
Income Energy-Efficiency Behavior & Education Program.. Excludes savings attributable to low-income participation in general
residential programs. Savings attributed to low-income customers in general residential count toward the low-income sector
compliance target. See Table 1-8 and Appendix C: Low-income Participation in Non-Low-Income Programs.

2 Total will not equal sum of columns due to rounding.
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Table 1-6: Phase Il Verified Net First-Year and Lifetime Savings 1

Sector PYTD Verified Phase Il Verified PYTD Verified Phase Il Verified
Net Savings Net Savings Net Savings Net Savings
(MWh/yr) (Cumulative (Lifetime MWh)[2! | (Lifetime MWh) [2]
Phase Il MWh/yr)
Government/Nonprofit/Education 36,207 75,008 466,529 1,008,001
Large C&l 39,636 82,795 561,140 1,195,755
Low-Income 19,103 29,254 107,777 241,806
Residential 83,355 183,970 608,809 1,500,247
Small C&I 63,096 170,785 810,061 2,104,804
Total3! 241,397 541,813 2,591,240 6,072,455
Adjustment for Residential Energy-Efficiency
Behavior & Education Double-Counted (2,127) (2,127)
Savings
Adjusted Residential Savings 81,228 181,843
Adjustment for Low-Income Energy-
Efficiency Behavior & Education Double- (1,258) (1,258)
Counted Savings
Adjusted Low-Income Savings 17,845 27,996
Adjusted Portfolio Savings 238,012 538,428
W' values in this table refer to savings at the point of consumption. (Savings targets for MWh refer to values at the point of
consumption.) Due to line losses, savings at the point of generation are systematically larger.
121 phase Il Verified Net Lifetime Savings are estimated by multiplying Verified Gross Lifetime Savings by the ratio of net-to-gross
savings at the sector level. Using this same method at the portfolio level will not produce the same estimate.
BB Total will not equal sum of columns due to rounding and due to the method described in table note [2].

In addition, PPL Electric Utilities achieved 106 MW of gross verified demand reduction during Phase 11.3
See Figure 1-2. Additional detail on achieved demand reduction by program can be found in Table 1-13
and Table 1-14 of this section.

3 Unlike Phase I, there is no compliance target for demand reduction in Phase Il. The Commission, however, requires that
demand reduction savings in Phase Il be reported including line losses, as was done in Phase |.
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Figure 1-2: Phase Il Porifolio Reported and Verified Demand Reduction
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There are 36 measures available at no cost to low-income customers. These measures comprise 46% of
the total measures offered. As required by the Phase Il goal, this exceeds the fraction of the electric
consumption of the utility’s low-income households divided by the total electricity consumption in the
PPL Electric Utilities territory by 36%.* These values are shown in Table 1-7 and Table 1-8.

Table 1-7: Phase Il Low-Income Sector Compliance (Number of Measures)

Low-Income All Sectors Percentage of

Sector Low-Income
Number of Measures Offered 62 134 46% 9.95%

4 Act 129 includes a provision requiring electric distribution companies to offer a number of energy efficiency measures to
low-income households that are “proportionate to those households’ share of the total energy usage in the service territory.”
66 Pa.C.S. §2806.1(b)(i)(G).
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Table 1-8: Phase Il Low-Income Sector Compliance (Percentage of Savings)

Sector Phase Il Verified Proportion of
Gross Energy Pre-Adjusted
Savings Total
(MWh/yr)
Low-Income Verified Gross Savings from Low-Income Programs (Cumulative 47.3%
0 28,387
Annual MWh/yr) (28,387 / 59,961)
Low-Income Verified Gross Savings from Other Residential Programs (Incremental 52.7%
2 31,574
Annual MWh/yr) (31,574 / 59,961)
All Low-Income Verified Gross Savings (Sum of First Two Rows) 59,961 100%

Adjustment for Low-Income Energy-Efficiency Behavior & Education Double-

Counted Savings!3! (1,258)

Adjusted Low-Income Savings 58,703 N/A

Progress Toward Low-Income Goal (Previous Row Divided by Phase Il MWh /
158.88%

Target)

Target (MWh/yr) 36,948

Savings in Excess of Target (MWh/yr) (58,703 — 36,948) 21,755

Savings Carried into Phase Ill (Excess Savings (21,755) x Proportion from Low- 10,299

Income Programs (47.3%)) 4!
[11Savings from low-income specific programs: E-Power Wise, Low-Income Energy-Efficiency Behavior & Education, and Low-
Income WRAP. Does not include bulbs given away to low-income customers reported under the Residential Retail Program.
[2lIncludes savings attributed to low-income participation in general residential programs and bulbs given away to low-
income customers reported under the Residential Retail Program. (See Appendix C: Low-income Participation in Non-Low-
Income Programs.)

1381 See Appendix G. Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs,
discussing methods to determine double-counted savings.

41 The Phase Il Implementation Order allows low-income verified savings in excess of the compliance target to be carried
into Phase Il based on the proportion of low-income specific program savings to the total low-income verified savings.
Because the adjustment to double-counting savings is based on cross-participation between the Low-Income Energy-
Efficiency Behavior & Education Program and other programs (both low-income specific and general residential programs),
the proportion was calculated prior to application of this adjustment. The proportion is then applied to the total adjusted
savings.

The Phase Il verified gross energy savings achieved through programs specifically designed for income-
eligible customers are 28,387 MWh/yr and an additional 31,574 MWh/yr through other programs; after
adjusting for double-counting (see Appendix G. Energy-Efficiency Behavior & Education Program Savings
Counted in Other Energy-Efficiency Programs), this is 159% against the 4.5% Phase Il total portfolio verified
gross energy savings target for the low-income sector.

PPL Electric Utilities achieved 226% of the May 31, 2016, energy reduction compliance target for the
government, nonprofit, and education sector based on cumulative program/portfolio savings from Phase
[1+CO verified gross energy savings achieved from the inception of Phase Il through PY7 and including
carry-over savings from Phase | as shown in Figure 1-3.
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Figure 1-3: Government, Nonprofit, and Education Sector Phase Il Verified Gross Energy Impacts
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A summary of the number of participants, Phase Il verified gross energy savings (MWh/yr), Phase Il
demand reduction (MW), and incentives paid ($1,000) are shown in Table 1-9.

Table 1-9: Summary of Phase Il Perfformance by Sector

Sector Participants Phase Il Verified | Phase Il Verified | Incentives
Gross Energy Gross Demand ($1,000)
Savings Reduction
(MWh/yr) (Mw) [

Residential 776,766 243,693 31.81 $21,972
Small C&lI 39,216 217,743 40.90 $21,449
Large C&lI 427 117,629 14.73 $10,167
Government/Nonprofit/Education 3,789 93,248 14.41 $14,072
Low-Income 2] 157,195 29,809 4.41 SO
Phase Il Totall3! 977,393 702,121 106.27 $67,661

Adjustment for Residential Energy-Efficiency
Behavior & Education Double-Counted Savings!*)

Adjusted Residential Savings 241,566

Adjustment for Low-Income Energy-Efficiency

(2,127)

Behavior & Education Double-Counted Savings!4l e
Adjusted Low-Income Savings 28,551
Adjusted Portfolio Savings 698,736

Verified gross demand reductions include T&D losses.

2 Includes savings from low-income specific programs (E-Power Wise, Low-Income Energy-Efficiency Behavior & Education
and Low-Income WRAP) and the LED giveaway component of Residential Retail. Excludes savings attributable to low-income
participation in general residential programs. Savings attributed to low-income customers in general residential count
toward the low-income compliance target. See Table 1-8 and Appendix C: Low-income Participation in Non-Low-Income
Programs.

BlTotal will not equal sum of columns due to rounding.

141 See Appendix G. Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs,
discussing methods to determine double-counted savings.
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A summary of the energy savings from Phase | programs that remain in Phase Il is shown in Table 1-10 for
both the beginning and the end of Phase Il.

Table 1-10: Summary of Phase | Verified Gross Savings Remaining Through Phase II

Sector Phase | Phase Il Phase | Carryover Adjusted Phase Il Phase Il
Carryover | Verified Gross Savings + Phase Il Low — Targets Carryover
MWh/yr Savings Cumulative Annual Income (MWh/yr) Savings into
(Cumulative Savings MWh/yr Savings Phase Il
Phase Il (MWh/yr) 2] (MWh/yr)
MWh/yr)(1l
Residential - 243,693 243,693 - -
Low-Income - 29,809 29,809 58,703 36,948 10,2992
Small C&lI = 217,743 217,743 - -
Large C&lI - 117,629 117,629 - -
Government/Nonprofit/Education 92,143 93,248 185,391 82,107 11,141
Totall4! 495,636 702,121 1,197,757 821,072 -

Adjustment for Residential Energy-Efficiency
Behavior & Education Double-Counted Savings!®!

Adjusted Residential Savings 241,566
Adjustment for Low-Income Energy-Efficiency

(2,127)

Behavior & Education Double-Counted Savings!®! (]
Adjusted Low-Income Savings 28,551
Adjusted Portfolio Savings 698,736 0

11 Excludes expiring one-year measure life savings.

121 See Table 1-8 for breakdown of low-income savings counted toward compliance.

141 Sum of group totals may not equal cumulative total due to rounding. Portfolio total including carryover includes portfolio-level carryover,
not GNE carryover (i.e., does not double-count GNE carryover).

51 See Appendix G. Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs, discussing
methods to determine double-counted savings.
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1.2 SUMMARY OF ENERGY IMPACTS

A summary of the reported and verified energy savings by program for PY7 is presented in Figure 1-4.

Figure 1-4: PYTD Reported and Verified Gross Energy Savings by Program (MWh/yr)
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A summary of the Phase Il reported and verified energy savings by program is presented in Figure 1-5.
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Figure 1-5: Phase Il Reported and Verified Gross Energy Savings by Program (MWh/yr)
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Summaries of energy impacts by program through PY7 are presented in Table 1-11 and Table 1-12.

Table 1-11: Reported Participation and Gross Energy Savings by Program

Program

Participants!l]

Reported Gross Impact
(MWh/yr)
Phase 1112

Appliance Recycling 7,200 26,784 9,100 25,668
Continuous Energy Improvement 45 45 4,808 4,808
Custom Incentivel! 82 207 29,531 57,610
E-Power Wise 5,229 11,546 5,009 7,920
Iéz\:jvc-;r;ic;)r:g;e Energy-Efficiency Behavior & 87,376 87376 10,833 10,833
Low-Income WRAP 3,434 10,273 4,509 12,135
Master Metered Multifamily Housing 55 141 2,652 6,012
Prescriptive Equipment 1,821 7,863 135,843 317,057
Ejzig;?;ina[;Energy-Efﬂciency Behavior & 126,290 126,290 39,786 39,786
Residential Home Comfort 7,947 14,770 12,099 18,354
Residential Retaill! 225,783 624,277 62,011 203,802
School Benchmarking!3! 52 89 - -
Student & Parent Educationl3! 25,085 67,732 5,054 16,108
Total Portfolio [4] 490,399 977,393 321,234 720,094

participant definitions.
121 Excludes expiring one-year measure life savings.

4 Total will not equal sum of column due to rounding.

[ participation counts are the number of jobs, except where noted otherwise. See Appendix A. EM&V Information for

13 See Residential Retail program chapter for details regarding the methodology for counting participants.
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Table 1-12: Verified Gross Energy Savings by Program

Appliance Recycling 9,100 9,320 100.00% 9,320 N/A 25,012 1.23%
Icnc:::';v?;::t”ergy 4,808 4,783 98.21% 4,697 3.83% 4,697 3.83%
Custom Incentive 29,531 29,531 100.11% 29,564 4.26% 56,852 3.38%
E-Power Wise 5,009 4,994 62.41% 3,117 3.34% 5,933 2.52%
Low-Income Energy-

Efficiency Behavior & 10,833 10,833 98.05% 10,622 20.82% 10,622 20.82%
Education

Low-Income WRAP 4,509 4,492 100.11% 4,497 2.27% 11,832 2.60%
Master Metered 2,652 2,651 109.09% 2,892 9.85% 6,488 4.71%
Multifamily Housing

Prescriptive Equipment 135,843 135,667 98.13% 133,124 1.77% 303,542 1.45%
Residential Energy-

Efficiency Behavior & 39,786 39,786 98.22% 39,078 10.69% 39,078 10.69%
Education

Residential Home

Comfort 12,099 12,220 99.48% 12,157 2.45% 18,649 1.61%
Residential Retail 62,011 64,243 100.00% 64,240 11.47% 206,018 4.99%
School Benchmarking - - - - - - 0.00%
:L”udczrt‘itoi‘ Parent 5,054 5,113 79.26% 4,053 0.93% 13,397 0.55%
Total Portfoliol3! 321,234 323,634 98.06% 317,361 N/A 702,121 1.80%
Adjustment for Residential Energy-Efficiency Behavior & Education (2,127)

Double-Counted Savings 4] !

Adjustment for Low-Income Energy-Efficiency Behavior & Education (1,258)

Double-Counted Savings!#! !

Adjusted Portfolio Savings 313,976

Phase | Carryover N/A N/A N/A N/A N/A 495,636 N/A
Total Ph 11+CO N/A N/A N/A N/A N/A 1,195,630 N/A

(1 At the 85% confidence level
21 At the 90% confidence level
BB Total will not equal sum of column due to rounding.
141 See Appendix G. Energy-Efficiency Behavior & Education Program Savings Counted in Other Energy-Efficiency Programs, which

discusses methods to determine double-counted savings.

[5] See Report Definitions in this report (page xxiii), and program chapters for discussions about program-specific ex ante

adjustments. Adjusted ex ante savings are used in the denominator to determine the realization rate.

1.3 SUMMARY OF FUEL-SWITCHING IMPACTS

Although the fuel-switching pilot program is a small part of the PPL Electric Utilities portfolio, the PUC is
interested in the pilot’s results. This section offers a summary. Additional detail is provided in Appendix L:
Fuel-Switching Pilot Analysis: Electricity to Fossil Fuels.
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In PY7, PPL Electric Utilities continued the fuel-switching pilot program, which was offered for the first
time in PY5. This program offered rebates to customers who used electric space or water heat and
installed new efficient non-electric space or water heating equipment. Three programs in PPL Electric
Utilities” Phase |l portfolio include equipment that could involve fuel-switching—Residential Home
Comfort, Residential Retail, and Prescriptive Equipment. Only customers in the Residential Retail and
Residential Home Comfort Programs participated in PY7. A total of 90 fossil fuel measures were rebated
through this pilot program.

For fuel-switching pilot measures, eligibility for electricity savings is based on conversion from a standard
electric water heater. Per-unit energy and demand savings are deemed in the Pennsylvania Technical
Reference Manual (TRM). Cadmus applied the deemed values from either the 2013, 2014, or the 2015
Pennsylvania TRM, depending on the year within which the measure was installed. Fuel-switching
measures account for 331 MWh/yr and 0.02 MW of PPL Electric Utilities’ total PY7 verified gross savings
and $23,550 of incentives paid.

Cadmus conducted a phone survey of the pilot program’s participants to determine the reasons
participants switched fuels and the influence of the incentives offered.

1.4 SUMMARY OF DEMAND IMPACTS

A summary of the reported and verified demand reduction by program for PY7 is presented in Figure 1-6.
A summary of the cumulative reported and verified demand reduction by program is presented in Figure
1-7. The verified impacts in Figure 1-6 and Figure 1-7 reflect the line loss factors shown in Table 1-18.

Figure 1-6: PYTD Reported and Verified Gross Demand Reduction by Program
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Figure 1-7: Phase Il Reported and Verified Gross Demand Reduction by Program
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A summary of demand reduction impacts by program through PY7 is shown in Table 1-13 and Table 1-14.

Table 1-13: Reported Participation and Gross Demand Reduction by Program

Program Participants!! Reported Gross Impact (MW)
LER Phase I112]

Appliance Recycling 7,200 26,784 1.19 4.19
Continuous Energy Improvement 45 45 0.55 0.55
Custom Incentivel! 82 207 3.86 6.96
E-Power Wise 5,229 11,546 0.66 0.96
Low-Income Energy-Efficiency Behavior & Education!?! 87,376 87,376 14.82 14.82
Low-Income WRAP 3,434 10,273 0.51 1.28
Master Metered Multifamily Housing 55 141 0.39 0.69
Prescriptive Equipment 1,821 7,863 19.31 43.65
Residential Energy-Efficiency Behavior & Education3] 126,290 126,290 39.18 39.18
Residential Home Comfort 7,947 14,770 2.59 5.03
Residential Retail B! 225,783 624,277 8.80 25.49
School Benchmarking 3] 52 89 - -
Student & Parent Education 13 25,085 67,732 0.66 1.65
Total Portfolio [4] 490,399 977,393 92.51 144.45
[ participation counts are the number of jobs, except where noted otherwise. See Appendix A. EM&V Information for
participant definitions.
121 Excludes expiring one-year measure life savings.
13 See Residential Retail program chapter for details regarding the methodology for counting participants.
14l Total will not equal sum of column due to rounding.
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Table 1-14: Verified Gross Demand Reduction by Program

Program PYTD PYTD PYTD PYTD PYTD Phase I Phasel I
Reported Adjusted Ex Demand Verified Achieved | Verified Gross | Achieved
Gross Ante Gross Realization Gross Precision Demand Precision
Demand Demand Rate Demand 2] Savings 3]
Savings Savings (Mw) [ (Cumulative
(MW) (Mw) [21651 Phase Il MW)
Appliance Recycling 1.19 1.30 100.00% 1.30 4.45 1.33%
Continuous Energy 0.55 0.58 131.44% 0.77 46.57% 0.77 43.84%
Improvement
Custom Incentive 3.86 4.06 107.01% 4.34 7.39 5.19%
E-Power Wise 0.66 0.68 39.79% 0.27 4.14% 0.74 3.34%
Low-Income Energy-
Efficiency Behavior & 14.82 16.06 12.86% 2.07 46.20% 2.07 0.00%
Education
Low-Income WRAP 0.51 0.54 101.68% 0.55 1.44 2.90%
Master Metered 0.39 0.41 109.96% 0.45 7.62% 0.77 5.21%
Multifamily Housing
Prescriptive Equipment 19.31 20.62 95.78% 19.75 2.80% 47.33 2.35%
Residential Energy-
Efficiency Behavior & 39.18 42.44 17.21% 7.30 29.05% 7.30 0.00%
Education
Residential Home 2.59 3.54 96.10% 3.41 1.64% 6.15 1.16%
Comfort
Residential Retail 8.80 9.87 100.00% 9.87 11.70% 26.55 5.56%
School Benchmarking - - - - - 0.00%
Student & Parent 0.66 0.72 59.25% 0.43 0.96% 1.30 0.51%
Education
Total Portfolio [4] 92.51 100.83 50.10% 50.51 106.27 2.01%
Phase | Carryover N/A N/A N/A N/A N/A N/A N/A
Total Ph I1+CO N/A N/A N/A N/A N/A N/A N/A
W Ex ante and verified gross demand reductions include T&D losses.
121 At the 85% confidence level
131 At the 90% confidence level
14l Total will not equal sum of column due to rounding.
[51 See Report Definitions in this report (page xxiii), and program chapters for discussions about program-specific ex ante
adjustments. Adjusted ex ante savings are used in the denominator to determine the realization rate.

1.5 SUMMARY OF PY7 NET-TO-GROSS RATIOS

Per the 2013 TRC Order, EDCs are required to conduct net-to-gross (NTG) research. NTG ratios are not
used for compliance purposes but are used for cost-effectiveness reporting and future program planning
purposes and are applied to gross savings to calculate net verified energy and demand savings. Table 1-15
presents a summary of NTG ratios by program and by the categories included in the analysis. Additional
discussion about the net savings methodology and findings can be found in each program-specific chapter.

No freeridership or spillover analyses were conducted for income-qualified programs and those noted in
Table 1-15, as discussed in the evaluation plans approved by the statewide evaluator (SWE). Accordingly,
no budget was allocated for activities associated with the net savings analyses for these particular
programs. Cadmus and PPL Electric Utilities believe that income-qualified participants who receive free
products and services in Act 129 programs lack the financial means to purchase energy-efficient products,
equipment and services in the absence of the program.
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Program Name

Free-
ridership

(%)

Table 1-15: PY7 NTG Ratios by Program

Spillover
(%)

NTG PY7 Verified Net

Ratio
PY7

Energy
Savings
(MWh/yr)

Demand
Savings
(MW/yr)

NTG Categories Included

Self-report participant freeridership, secondary

Appliance Recycling!?! 40% 0% 0.60 5,592 0.78 market impact, induced replacement,
participant spillover.

Continuous Energy 0% 0% 1.0 4,697 0.77 Self-report survey, participant freeridership.

Improvement

Custom Incentive 39% 0% 0.61 18,034 s | SRR, R AR R
spillover.

Low-income program offers energy conservation

E-Power Wise N/A N/A N/A 3,117 0.27 kit at no cost to income-qualified customers. No
freeridership.

Low-income program offers home energy report
at no cost to customers. This is not an opt-in

Low-Income Energy- .

Efficiency Behavior & N/A N/A N/A 10,622 2.07 pr°g”‘"T‘ for re.bated Pr.OdUCtS' Sa?vmgs are

Education determined using a billing analysis with a
treatment and control group. This results in net
savings.

Low-income program offered weatherization

Low-Income WRAP N/A N/A N/A 4,497 0.55 and heat pump water heaters at no cost to
income-qualified customers. No freeridership.
No interviews conducted with decision-makers

Master Metered in PY7; Savings weighted average of PY5 NTGR

Multifamily Housing MR MR MR 2,170 0.34 and PY6 NTGR was applied to PY7 rebated
lighting projects.3!

s . Self-report survey, participant freeridership,

Prescriptive Equipment 23% 0% 0.77 102,795 15.25 .
spillover.

This is not an opt-in program for rebated

Residential Energy- products. Program offers home energy report at

Efficiency Behavior & N/A N/A N/A 39,078 7.30 no cost to customers. Savings are determined

Education using a billing analysis with a treatment and
control group. This results in net savings.

Residential Home 42% 2% 061 7,464 291 Se!f—report survey, participant freeridership,

Comfort spillover.

Self-report participant freeridership, spillover
for rebated equipment (refrigerators and heat
pump water heaters).

Residential Retail 39% 0% 0.61 39,278 6.03 Demand elasticity modeling for upstream
lighting freeridership; not adjusted for
nonparticipant spillover, other market effects,
or market progress indicators.

School Benchmarking N/A N/A N/A 0 0.00 Not applicable; no savings claimed.

Classroom education and energy conservation

Student & Parent kits offered in school curricula at no cost to the

Education N/A N/A N/A AL g school, teachers, or the students who receive
the kit. No freeridership.

Portfolioll] 24% 0% 0.76 241,397 38.65

1l Weighting determined by the sum of PY7 program verified net energy savings divided by PY7 program verified gross energy savings.

121 Cadmus did not estimate an NTG ratio but instead estimated the net per-unit savings and program-level net savings. This is because
replacements were accounted for in the gross savings. The replacement status of the appliance determines the appropriate gross savings value to
be applied; therefore, Cadmus calculated the net savings not from the gross savings but rather from the unit energy consumption (UEC) multiplied
by part use (represented as UEC*part use). This avoids double-counting the penalty to the program for replacements.

18] Cadmus did not conduct interviews with program decision-makers in PY7. Cadmus calculated a weighted average of PY5 and PY6 NTG ratios using
PY5 and PY6 rebated lighting ex post gross population savings and applied the weighted NTG ratio to PY7 rebated lighting projects.
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Table 1-16 presents the NTG ratios from PY5 compared to PY6 and PY7.

Table 1-16: PY5, PY6 and PY7 NTG Ratios by Program

Program Name NTG Ratio PY5 NTG Ratio PY6 NTG Ratio PY7

Appliance Recycling 0.74 0.87 0.60
Continuous Energy Improvement 1.0 1.0 1.0
Custom Incentive 0.55 0.45 0.61
E-Power Wise (Low-Income) N/A N/A N/A
Low-Income Energy-Efficiency Behavior & Education!t] - - N/A
Low-Income WRAP N/A N/A N/A
Master Metered Multifamily Housing 0.77 0.86 --

Prescriptive Equipment 0.75 .074 0.77
Residential Energy-Efficiency Behavior & Education - N/A N/A
Residential Home Comfort 0.58 0.60 0.61
Residential Retail 0.83 0.52 0.61
School Benchmarking(?! - - -

Student & Parent Education N/A N/A N/A
;V;It?:,g:;[te;?d by Program Savings for Programs Reporting NTG 79% 71% 76%

(11 program launched late in PY6.

121 No savings are claimed for School Benchmarking.

131 Weighting determined by the sum of program verified net energy savings divided by program verified gross energy
savings for a given program year.
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1.6 SUMMARY OF PORTFOLIO FINANCES AND COST-EFFECTIVENESS
A breakdown of the portfolio finances is presented in Table 1-17.

Table 1-17: Summary of Portfolio Finances

Cost Category
Costs

($1,000)

Incremental Measure Costs

Actual PYTD

Actual
Phase Il
Costs [
($1,000)

Increases in costs of natural gas (or other fuels) for fuel-

- $333
switching programs

1 $139,877 $224,586
2 EDC Incentives to Participants $32,219 $61,140
3 EDC Incentives to Trade Allies - -

4 Participant Costs (net of incentives/rebates paid by utilities) $108,028 $164,452

) IR B

5 Program Overhead Costs (Sum of rows 6, 7, 8, 9, 10) $32,497 $86,370
6 Design & Development $46 $1,484
7 Administration, Management, and Technical Assistancel!l $27,872 $67,064
8 Marketing(?! $1,076 $7,865
9 EDC Evaluation Costs $3,279 $8,160
10 SWE Audit Costs $225 $1,798

$2,222

12 Total TRC Costs BI (Sum of rows 1, 5 and 11) $173,078 $314,182
13 Total NPV Lifetime Energy Benefits $207,715 $432,829
14 Total NPV Lifetime Capacity Benefits $17,625 $34,834
15 Total NPV O&M Saving Benefits $12,945 $31,576
16 Total NPV TRC Benefits!4] $238,285 $499,240
17 TRC Benefit-Cost Ratiol®! 1.38 1.59

Resource Cost Test Order. Please see the “Report Definitions” section of this report for more details.

management and legal, and technical assistance.
12l Includes the marketing CSP and marketing costs by program CSPs.

Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total

W Includes rebate processing, tracking system, general administration, EDC and CSP program management, general

131 Total TRC Costs includes Total EDC Costs and Participant Costs. Row 1 does not include Appliance Recycling Program
incentives ($370), which are included in TRC costs.

14 Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon
verified gross kWh/yr and kW savings. Benefits include avoided supply costs, including the reduction in costs of electric
energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for periods when there
is a load reduction. Savings carried over from Phase | are not to be included as a part of Total TRC Benefits for Phase II.

[5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

16 Phase Il Costs in this table are discounted back to PY5, thus will not match cumulative costs reported in the PY6 Q4
quarterly report.
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1.7 SUMMARY OF COST-EFFECTIVENESS BY PROGRAM IN PY7

TRC benefit-cost ratios are calculated by comparing the total net present value (NPV) TRC benefits and
the total NPV TRC costs. Table 1-18 shows the TRC ratios by program and other key factors used in the
TRC ratio calculation for Phase Il programs.

Table 1-18: PYTD TRC Ratios by Program

Program Name PY7 PY7 PY7 Discount Energy Demand
TRC NPV TRC NPV TRC Rate Line Loss | Line Loss

Benefits Costs Benefit- Factor Factor

($1,000) ($1,000) Cost Ratio
Multiple Multiple

Appliance Recycling S5,782 $1,240 4.66 8.14% [1).21,(31.14] (112131141
. Multiple Multiple
Continuous Energy Improvement $1,035 $361 2.87 8.14% (112131141 (112,131,141
. Multiple Multiple
Custom Incentive $20,302 $16,178 1.25 8.14% (112131141 [112,3),14]
E-Power Wise $1,729 $601 2.88 51 8.14% 8.33% 8.33%
Low-Income Energy-Efficiency o o o
Behavior & Education $1,062 $385 2.76 8.14% 8.33% 8.33%
Low-Income WRAP $4,883 $6,671 0.73 16l 8.14% 8.33% 8.33%
Master Metered Multifamily Housing $1,581 $951 1.66 8.14% 6.23% 6.23%
o . Multiple Multiple
Prescriptive Equipment $120,755 $101,548 1.19 8.14% (1102131 {4] [11.12L(3L04]
Residential Energy-Efficiency Behavior Multiple Multiple
2 Education $3,894 $504 7.73 8.14% 123004 2130
. . Multiple Multiple
Residential Home Comfort $12,473 $18,977 0.66 8.14% [11.(21,(304] (11(2L,(3L14)
. . . Multiple Multiple
Residential Retail $61,325 $16,347 3.75 8.14% wmee | o
School Benchmarking S0 $92 0.00 8.14% 6.23% 6.23%
Student & Parent Education $3,465 $2,216 1.56 8.14% 6.23% 6.23%
Common Costs $7,006 N/A 8.14% N/A N/A
Multiple Multiple
Total 7 $238,285 $173,078 1.38 814% | wmeua | oLz

[ Residential line loss factor of 8.33%

121 Small C&I line loss factor of 8.33%

Bl Large C&l line loss factor of 4.12%

141 GNE line loss factor of 6.23%. The GNE line loss factor is the average of Small/Large C&I and is consistent with the line loss used
in PPL Electric Utilities” EE&C plan. Going forward, the actual participant rate class will be used to determine the blended GNE line
loss factor.

B3] This represents the TRC including the Wise Home Pilot. The TRC for the Wise Home Pilot separately is 1.17, and the TRC for
E-Power Wise separately is 3.21.

161 This represents the TRC including the De Facto Heating Pilot. The TRC for the De Facto Heating Pilot separately is 0.21, and the
TRC for LI WRAP separately is 0.75.

71 Total will not equal sum of column due to rounding.
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1.8 COMPARISON OF PY7 PERFORMANCE TO APPROVED EE&C PLAN
Table 1-19 shows PY7 expenditures compared to the estimates set forth in the EE&C plan.

Table 1-19: Comparison of PY7 Program Expenditures to PY7 EE&C Plan

Program PY7 Estimate from PY7 Actual % Difference from PY7
EE&C Plan Expenditures EE&C Plan [(Actual-
($1,000) ($1,000) Planned)/Planned]
Appliance Recycling $1,897 $1,240 -35%
Continuous Energy Improvement $302 $361 20%
Custom Incentive $3,700 $3,626 2%
E-Power Wise $688 $601 -13%
Low-Income Energy-Efficiency Behavior
701 459
& Education L e >%
Low-Income WRAP $6,400 $6,667 4%
Master Metered Multifamily Housing $1,361 $771 -43%
Prescriptive Equipment $25,491 $21,713 -15%
Re5|dent|.aI Energy-Efficiency Behavior $1161 $504 57%
& Education
Residential Home Comfort $4,865 $6,881 41%
Residential Retail $14,870 $12,652 -15%
School Benchmarking $125 $92 -26%
Student & Parent Education $2,244 $2,216 -1%
Total Direct Costs [2] $63,804 $57,710 -10%
Common Costs [ $12,021 $7,006 -42%
Total 2 $75,824 $64,716 -15%
I Planned common costs were estimated for Phase Il, not by program year. For this table, program-year common costs are
assumed to be one-third in each program year.
12 Total will not equal sum of column due to rounding.

Table 1-20 shows PY7 program savings compared to the energy and demand savings estimates in the EE&C

plan.
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Table 1-20: Comparison of PY7 Reported Program Savings to EE&C Plan Estimates

Program PY7 Savings PYTD Energy % PY7 MW PYTD Reported Demand %
Estimates in Reported Difference Savings Gross Demand Difference
EE&C Plan Gross Energy | [(PY7 Actual- Estimates in Savings [(PY7 Actual-
(MWh/yr) Savings Planned)/ EE&C Planlt! (Mw)itl Planned)/
(MWh/yr) PY7 Planned] PY7 Planned]
Appliance Recycling 7,729 9,100 18% 1.04 1.19 14%
i E
Continuous Energy 2,567 4,808 87% 0.42 0.55 30%
Improvement
Custom Incentive 23,682 29,531 25% 3.89 3.86 -1%
E-Power Wise 2,261 5,009 122% 0.29 0.66 126%
Low-Income Energy-
Efficiency Behavior & 8,280 10,833 31% 1.07 14.82 1282%
Education
Low-Income WRAP 3,598 4,509 25% 0.45 0.51 12%
M M
aster Metered 2,429 2,652 9% 0.40 0.39 4%
Multifamily Housing
Prescriptive Equipment 85,053 135,843 60% 16.10 19.31 20%
Residential Energy-
Efficiency Behavior & 30,749 39,786 29% 3.98 39.18 884%
Education
Residential Home 9,302 12,099 30% 1.49 2.59 73%
Comfort
Residential Retail 50,044 62,011 24% 9.25 8.80 -5%
School Benchmarking - - 0% - 0.00 0%
Student & Parent 4,746 5,054 6% 0.61 0.66 8%
Education
Program Total (21 230,441 321,234 39% 39.01 92.51 137%
[WIPlanned MW reductions include T&D losses; Reported gross MW reductions do not include T&D losses.
121 Total will not equal sum of column due to rounding.

Table 1-21 shows PY7 actual verified program savings compared to the energy and demand savings
estimates filed in PPL Electric Utilities’ EE&C Plan. The percentage difference column shows the
percentage by which the verified gross savings differed from planned savings.

In PY7, all but one programs’ verified energy savings exceeded projected savings described in PPL Electric
Utilities” EE&C Plan, as shown in Table 1-21. The process evaluation sections in the program-specific
chapters provide additional information about PY7 achievements against planned savings. The impact and
process evaluations also discuss program updates and changes that may have affected energy savings.

The single program that did not achieve the PY7 energy savings projections was the Student & Parent
Energy-Efficiency Education Program. Several products included in the energy efficiency kit distributed to
students (at no cost) had low-installation rates, which reduced projected energy savings. Additionally, two
products that had fixed-installation rates in the PY5 and PY6 TRM required the collection of survey data
to determine the installation rates in PY7, resulting from a change in the PY7 TRM algorithms.

The EE&C Plan estimates the TRC ratio for each program for the entire Phase Il and, therefore, does not
provide an annual estimated TRC ratio for each program that could be used to compare to the actual PY7
TRC. The TRC comparisons for Phase Il are discussed in Section 1.10 of this chapter.

The Phase Il PY8 Final Annual Report will discuss any changes to Phase Il programs that were
implemented based on the PY7 results.
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Table 1-21: Comparison of PY7 Verified Program Savings to EE&C Plan Estimates

Progra PY7 Savings PYTD Energy % PY7 MW PYTD De d
Estimated in Verified Difference Savings Verified D
EE&C Plan Gross [( PYZ Estimated in Gross p
(MWh/yr) Energy Actual- EE&C Planll Demand i
Savings Planned)/ Savings P d
(MWh/yr) PY Planned] (Mw) [l PY P ed

Appliance Recycling 7,729 9,320 21% 1.04 1.30 25%
Continuous Energy Improvement 2,567 4,697 83% 0.42 0.77 81%
Custom Incentive 23,682 29,564 25% 3.89 4.34 12%
E-Power Wise 2,261 3,117 38% 0.29 0.27 -8%
Low-Income Energy-Efficiency 8,280 10,622 28% 1.07 2.07 93%
Behavior & Education
Low-Income WRAP 3,598 4,497 25% 0.45 0.55 22%
Master Metered Multifamily 2,429 2,892 19% 0.40 0.45 13%
Housing
Prescriptive Equipment 85,053 133,124 57% 16.10 19.75 23%
Residential Energy-Efficiency 30,749 39,078 27% 3.98 7.30 83%
Behavior & Education
Residential Home Comfort 9,302 12,157 31% 1.49 3.41 128%
Residential Retail 50,044 64,240 28% 9.25 9.87 7%
School Benchmarking - - 0% - 0.00 0%
Student & Parent Education 4,746 4,053 -15% 0.61 0.43 -30%
Adjustment for Residential Energy-Efficiency (2,127)
Behavior & Education Double-Counted Savings ’
Adjustment for Low-Income Energy-Efficiency (1,258)
Behavior & Education Double-Counted Savings !
Program Total 230,441 313,976 36% 39.01 50.51 29%

Planned and actual MW reductions include T&D losses.
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1.9 SUMMARY OF COST-EFFECTIVENESS BY PROGRAM FOR PHASE Il

TRC benefit-cost ratios are calculated by comparing the total NPV TRC benefits and the total NPV TRC
costs. Table 1-22 shows the TRC ratios by program and other key factors used in the TRC ratio calculation
for Phase Il programs.

Table 1-22: Phase Il TRC Ratios by Program

Program Name Phase Il Phase Il Phase Il Discount Energy Line Demand
TRC NPV TRC NPV TRC EL Loss Factor Line Loss
Benefits Costs Benefit- Factor
($1,000) ($1,000) Cost Ratio
. . Multiple Multiple
Appliance Recycling $13,857 $3,763 3.68 8.14% (1)21,i3L14) (1)21,(3114)
. Multiple Multiple
Continuous Energy Improvement $1,176 $939 1.25 8.14% (112,131,141 (112,031,141
. Multiple Multiple
Custom Incentive $35,390 $26,827 1.32 8.14% (11(21,(31.{4] (12,3141
E-Power Wise $3,538 $1,121 3.16 8.14% 8.33% 8.33%
Low-Income Energy-Efficiency $908 $1,402 0.65 8.14% 8.33% 8.33%
Behavior & Education
Low-Income WRAP $11,388 $15,087 0.75 8.14% 8.33% 8.33%
HM:‘jzfr:gMetered Multifamily $3,664 $2,410 1.52 8.14% 6.23% 6.23%
i . Multiple Multiple
Prescriptive Equipment $242,098 $161,119 1.50 8.14% [11.12L(3L04] [11.21(3114]
Residential Energy-Efficiency Multiple Multiple
Behavior & Education $5'745 $2'296 2.50 8.14% [1],(21,[31,[4] [1],[2],[31,[4]
. . Multiple Multiple
Residential Home Comfort $17,162 $25,890 0.66 8.14% (1)2L,(3L14) (1)(21,(3L14)
. . . Multiple Multiple
Residential Retail $154,325 $41,183 3.75 8.14% [10.12L(3104] [10.1203114]
School Benchmarking S0 $347 0.00 8.14% 6.23% 6.23%
Student & Parent Education $9,988 $4,875 2.05 8.14% 6.23% 6.23%
Common Costs $26,923 N/A 8.14 N/A N/A
Multiple Multiple
5
Total [5] $499,240 $287,260 1.59 8.14% [11,12L(31.14] [1112L,031.(4]
(I Residential line loss factor of 8.33%
[21 Small C&I line loss factor of 8.33%
i3] Large C&! line loss factor of 4.12%
141 GNE line loss factor of 6.23%. The GNE line loss factor is the average of Small/Large C&I and is consistent with the line loss
used in PPL Electric Utilities’ EE&C Plan. Going forward, the actual participant rate class will be used to determine the
blended GNE line loss factor.
Il Total will not equal sum of column due to rounding.
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1.10 COMPARISON OF PHASE Il PERFORMANCE TO APPROVED EE&C PLAN

Table 1-23 shows Phase Il expenditures compared to the estimates set forth in the EE&C Plan.

Table 1-23: Comparison of Phase Il Program Expenditures to Phase Il EE&C Plan Estimates

Program Phase Il Estimate Phase Il Actual % Difference from
from EE&C Plan Expenditures Phase Il EE&C Plan
($1,000) ($1,000) [(Actual-
Planned)/Planned]
Appliance Recycling $5,212 $4,026 -23%
Continuous Energy Improvement $1,073 $993 -7%
Custom Incentive $8,268 $7,373 -11%
E-Power Wise $1,539 $1,237 -20%
Low-Income Energy-Efficiency Behavior & Education $1,637 $1,523 -7%
Low-Income WRAP $16,782 $16,538 -1%
Master Metered Multifamily Housing $3,110 $2,172 -30%
Prescriptive Equipment $58,447 $54,268 7%
Residential Energy-Efficiency Behavior & Education $2,948 $2,463 -16%
Residential Home Comfort $10,031 $10,330 3%
Residential Retail $32,848 $25,960 -21%
School Benchmarking $389 $370 -5%
Student & Parent Education $5,930 S5,345 -10%
Total Direct Costs $148,214 $132,598 -11%
Common Costs $36,062 $28,709 -20%
Total $184,276 $161,307 -12%
[WIPlanned common costs were estimated for Phase Il, not by program year.

Table 1-24 shows Phase Il program savings compared to the energy and demand savings estimates filed
in the EE&C Plan.
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Table 1-24: Comparison of Phase Il Reported Program Savings to Phase Il EE&C Plan Estimates

Program Phase Il Phase Il Energy % Phase Il Phase Il Demand %
Savings Reported Difference MW Reporte Difference
Estimated Gross [(Phase Il Savings d Gross [(Phase Il
in EE&C Energy Actual- Estimated | Demand Actual-
Plan Savings Planned)/ in EE&C Savings Planned)/
(MWh/yr) (MWh/yr) Phase Il Plan [l (Mw) [ Phase Il
Planned] Planned]
Appliance Recycling 25,224 25,668 2% 3.50 4.19 20%
Continuous Energy 3,150 4,808 53% 0.52 0.55 6%
Improvement
Custom Incentive 62,793 57,610 -8% 10.30 6.96 -32%
E-Power Wise 5,611 7,920 41% 0.73 0.96 32%
Low-Income Energy-Efficiency | ¢ ), 10,833 31% 1.42 14.82 943%
Behavior & Education
Low-Income WRAP 10,411 12,135 17% 1.33 1.28 -4%
Master Metered Multifamily 6,885 6,012 -13% 1.14 0.69 -39%
Housing
Prescriptive Equipment 253,466 317,057 25% 47.69 43.65 -8%
Residential Energy-Efficiency 30,749 39,786 29% 5.40 39.18 626%
Behavior & Education
Residential Home Comfort 15,268 18,354 20% 2.34 5.03 115%
Residential Retail 191,863 203,802 6% 35.45 25.49 -28%
School Benchmarking - - 0% - 0.00 0%
Student & Parent Education 15,628 16,108 3% 2.02 1.65 -19%
Program Total [2] 629,328 720,094 14% 111.84 144.45 29%
WPlanned MW reductions include T&D losses; reported gross MW reductions do not include T&D losses.
12 Total will not equal sum of column due to rounding.

Table 1-25 shows actual verified program savings compared to the energy and demand savings
estimates filed in PPL Electric Utilities’” EE&C plan. The percentage difference column shows the
percentage by which the verified gross savings differed from planned savings.
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Table 1-25: Comparison of Phase Il Verified Program Savings to Phase Il EE&C Plan Estimates

Program Phase Il Phase Il Energy % Phase Il MW Phase Il Demand %
Savings Verified Difference Savings Verified Difference
Estimated in Gross [( Phase I Estimated in Gross [(Phase Il
EE&C Plan Energy Actual- EE&C Plan [1 Demand Actual-
(MWh/yr) Savings Planned)/ Savings Planned)/
(MWh/yr) Phase Il (Mw) (11 L E
Planned] Planned]
Appliance Recycling 25,224 25,012 -1% 3.50 4.45 27%
Continuous Energy 3,150 4,697 49% 0.52 0.77 48%
Improvement
Custom Incentive 62,793 56,852 -9% 10.30 7.39 -28%
E-Power Wise 5,611 5,933 6% 0.73 0.74 2%
Low-Income Energy-
Efficiency Behavior & 8,280 10,622 28% 1.07 2.07 45%
Education
Low-Income WRAP 10,411 11,832 14% 1.33 1.44 8%
Mastfer Metered Multifamily 6,885 6,488 6% 114 0.77 32%
Housing
Prescriptive Equipment 253,466 303,542 20% 47.69 47.33 -1%
Residential Energy-
Efficiency Behavior & 30,749 39,078 27% 3.98 7.30 35%
Education
Residential Home Comfort 15,268 18,649 22% 2.34 6.15 163%
Residential Retail 191,863 206,018 7% 35.45 26.55 -25%
School Benchmarking - - 0% - 0.00 0%
Student & Parent Education 15,628 13,397 -14% 2.02 1.30 -36%
Adjustment for Residential Energy-Efficiency
Behavior & Education Double-Counted (2,127)
Savings
Adjustment for Low-Income Energy-
Efficiency Behavior & Education Double- (1,258)
Counted Savings
Program Total [2] 629,328 698,736 11% 110.07 106.27 -3%
WPlanned and actual MW reductions include T&D losses.
12 Total will not equal sum of column due to rounding.

Table 1-25 compares Phase |l verified program savings to the energy and demand savings estimates filed
in the EE&C plan. About half of the programs (six programs) offered achieved the projected energy savings
for Phase Il, with all six exceeding projected savings by 6% or more. Four of the six programs achieved
99% to 94% of projected savings. The Custom Incentive Program achieved 91% of Phase Il project savings.
The Student & Parent Energy Education Program achieved 86% of project savings.

= The Custom Incentive Program was designed primarily for larger commercial and industrial (C&l)
customers. Typical projects involve complex decision-making and have a long lead time from
conception to implementation. The program achieved 125% of PY7 planned energy savings and 91%
of Phase Il savings. Several projects that commenced in Phase Il were not fully installed or
commissioned until the start of Phase Ill. Those project’s savings could not count toward PY7 and
Phase Il planned savings.

= The Student & Parent Energy Efficiency Program achieved 86% of Phase Il energy savings projections.
PPL Electric Utilities increased the projected participation rate during Phase I, reflected in the final
EE&C plan, but the program served fewer participants in Phase Il than planned, reducing the potential
to achieve energy savings. Several products distributed in the energy efficiency kit had low-installation
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rates, which reduced projected energy savings. Additionally, a change in the TRM from fixed-
installation rates for two products led to a reduction in energy savings, given the survey-verified
installation rates.

®= The Master Metered Multifamily Program achieved 119% of PY7 planned savings and 94% of the
Phase Il planned savings. In Phase Il, the program retrofits focused primarily on lighting installations
because they were easy to install and had relatively low incremental cost to participants upgrading
common areas. A primary barrier to installing HVAC equipment or comprehensive retrofits that could
result in larger energy savings is the large upfront cost required to bridge the financial gap between
program incentives and actual retrofit costs, including labor and equipment.

The actual Phase Il TRC ratio of 1.59 for the portfolio was 7% higher than the 1.49 estimated in the EE&C
plan. The actual Phase Il TRC ratios for each program were close to the estimates in the EE&C plan. Beyond
the variation in estimated savings and EDC costs listed in the previous tables, TRC components including
incremental measure costs, measure life (effective useful life [EUL]), operations and maintenance (O&M)
savings, and secondary fuel impacts will vary from planning estimates.

Table 1-26 shows Phase Il TRC ratio compared to the TRC estimates filed in the EE&C plan.

Table 1-26: Phase Il TRC Ratio Compared to TRC Estimates Filed in EE&C Plan

Program TRC Ratio Phase Il
Estimated in TRC Ratio
EE&C Plan
Appliance Recycling 2.96 3.68
Continuous Energy Improvement 0.60 1.25
Custom Incentive 1.65 1.32
E-Power Wise 2.01 3.16
Low-Income Energy-Efficiency Behavior & Education 0.65 0.65
Low-Income WRAP 0.66 0.75
Master Metered Multifamily Housing 1.83 1.52
Prescriptive Equipment 1.51 1.50
Residential Energy-Efficiency Behavior & Education 1.33 2.50
Residential Home Comfort 0.63 0.66
Residential Retail 2.74 3.75
School Benchmarking 0.00 0.00
Student & Parent Education 2.19 2.05
Total 1.49 1.59

Results show six programs had higher Phase Il TRC results and six programs had lower TRC ratios than
estimated in the Phase Il EE&C plan. No program with Phase Il TRC results lower that the EE&C plan shifted
from being cost-effective to not cost-effective. Only five programs have TRC ratios that varied by more
than 20% from the Phase Il EE&C plan, all of which increased TRC ratios.

=  Appliance Recycling increased 24% (EDC costs decreased 23%, and the verified demand savings were
27% higher than the EE&C plan).

®= Continuous Energy Improvement increased 107% (EDC costs were 7% lower, and verified energy
savings were 49% higher than the EE&C plan).

= E-Power Wise increased 58% (EDC costs were 20% lower, and verified energy savings were 6% higher
than the EE&C plan).
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= Residential Home Comfort increased 87% (EDC costs were 3% higher, while verified energy savings
were 22% higher than the EE&C plan).

® Residential Retail increasing 37% (EDC costs were 21% lower, while verified energy savings were 7%
higher than the EE&C plan).

The Phase Il PY8 Final Annual Report will discuss any changes to Phase Ill programs that were
implemented based on the Program Year 7 TRC ratios.

1.11 PORTFOLIO LEVEL/CROSS-CUTTING PROCESS AND IMPACT EVALUATION SUMMARY FOR PY7

Cadmus evaluated PPL Electric Utilities’ portfolio of energy efficiency programs, as described in the
Phase Il EE&C Plan for the PY7 under Pennsylvania Act 129.° Phase Il of Act 129 covers June 2013 through
May 2016. PY7 covers June 2015 through May 2016.

1.11.1 Impact Evaluation Activities

Impact evaluation activities varied by program in PY7. More detailed explanations of each programs’
impact evaluation methodology and analyses are contained in the program chapters and their respective
addendums. The main activities that Cadmus, the EM&V CSP, conducted were these:

= Database and records review for quality assurance and quality control (QA/QC)

= Records review

= Engineering analyses

= Billing analyses

=  Site visits

Table 1-27 lists the impact evaluation activities conducted for each program in PY7. The individual
program chapters discuss the impact evaluation activities, methodology, and findings.

> PPL Electric Utilities. PPL Electric Utilites Corporation Energy Efficiency and Conservation Plan Act 129 Phase II. Prepared
for Pennsylvania Public Utility Commission. Docket Number M-2012-2334388. April 7, 2014. Revised and approved by the
Pennsylvania Public Utility Commission on June 5, 2015.
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Table 1-27: Impact Evaluation Activities by Program

Program Impact Evaluation Activity

QA/QC Records Site Metering Engineering Billing
Review Review Visits [1 Analysis Analysis
v v

Appliance Recycling

Continuous Energy v v v
Improvement

Custom Incentive v v v v v v
E-Power Wise v v v

E-Power Wise — v v v
Wise Home Pilot

Low-IrTcome Energy Efficiency v v v
Behavior & Education

Low-Income WRAP 4 4 4 v
Low-Income V\.IRAP.- v v v v v
De Facto Heating Pilot

Mast'er N!etered I'_ow-Income v v v v

Multifamily Housing

Prescriptive Equipment v v 4

Reside'ntial Energy'Efficiency v v v
Behavior & Education

Residential Home Comfort v v v v

Resi.dential Retai! (Efficient v v v

Equipment and Lighting)

School Benchmarking [21

Student & Parent Education v 4 v

[ Site visits completed by Cadmus, PPL Electric Utilities or the ICSP.

12l Cadmus did not complete an evaluation for this program in PY7.

1.11.2 Process Evaluation Activities

This section summarizes the process evaluation of PPL Electric Utilities’ PY7 portfolio.

The individual program process evaluations identify opportunities and offer recommendations to improve
the overall effectiveness of the design, implementation, enrollment process, quality assurance, and other
elements for all of PPL Electric Utilities” energy efficiency programs. These evaluations examine the
portfolio’s overall achievement and planned savings for each program. They also explore participant
feedback, energy efficiency attitudes and behaviors, and challenges to energy efficiency improvements.

Process evaluation activities varied by program in PY7. The main activities that Cadmus, the EM&V CSP,
conducted were these:

=  Program staff and ICSP interviews

= Participant surveys

" Treatment and control group surveys

= General residential population survey

=  Surveys and interviews of vendors, contractors, manufacturers, and others
= Key performance indicators (KPIs) reviews

Each program assessment is discussed in more detail in individual chapters of this report. The chapters
summarize the program’s achievements against planned savings and discuss the findings from the
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program-specific evaluation activities. Any modifications to individual program evaluation activities from
Cadmus’ approved evaluation plans are noted in each program chapter.

Table 1-28 lists the process evaluation activities conducted for each program in PY7 along with the total
number of survey and interview respondents reached for each program. A more detailed explanation of
each programs’ survey methodology is contained in the program chapters and their respective
addendums. For three programs—Appliance Recycling, Residential Retail, and Residential Home
Comfort—Cadmus conducted a cross-program survey.

Table 1-28: PY7 Process Evaluation Activities by Program

Program Process Evaluation Activity
Participant Nonparticipant or Satisfaction | Stakeholder | Trade Ally
Survey Partial Participant Interview Interview
Survey
Appliance Recycling [ 6212 - - v - -
Continuous Energy 236 : v v ) .
Improvement
Custom Incentive 24 - v v 2 -
E-Power Wise 776 4 - v v 2 5
E-Power Wise —
[5] - v v
Wise Home Pilot 327 3 !
Low-Income Energy 151 150
Efficiency Behavior & (treatment (control group) v v 2 -
Education group) group
Low-Income WRAP 141 - - v 1 -
Low-Income V\'/RAP.— 3 . v 1 1
De Facto Heating Pilot
Master Mete.red I._ow— . 20061 . v v ) )
Income Multifamily Housing
Prescriptive Equipment 80 - v 2 -
Residential Energy Efficiency ) ) v ) ) i
Behavior & Education
Residential Home Comfort 286 [2 - v v 2 -
337
Resi'dential Retai! (Efficient 132 @ (gfenerafl v v 5 &) )
Equipment and Lighting) residential
population survey)

School Benchmarking [ - - - - - -
Student & Parent Education 24,411 19 - v v 2 -
Total 26,616 487 25 7
W The results were reported in the portfolio level findings but not in the process evaluation of the Appliance Recycling
Program chapter.
@ ncludes surveys completed as part of the cross-program survey, which included participants of the Residential Retail,
Residential Home Comfort, and Appliance Recycling programs.
Bl Includes eight surveys with school district representatives and 15 with school-level energy champions.
Ml Includes customer surveys returned from the energy-savings kits.
BlIncludes Cadmus-administered surveys (n=44), leave-behind postcard surveys (n=40), and 243 enrollment surveys.
el Includes tenant leave-behind surveys (n=44) and ICSP-administered tenant education workshop surveys (n=156).
[/l Cadmus did not complete a process evaluation for the School Benchmarking Program in PY7.
[8] The same program managers were interviewed about both equipment and lighting.
1 Includes ICSP-administered home energy worksheets (HEWs) (n=19,249); parent workshop HEWs (n=1,015); ICSP-
administered parent surveys (n=2,229); and ICSP-administered classroom teacher, teacher workshop, and parent workshop
evaluation surveys (n=1,918).
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1.11.2.1 Survey Scales

In its PY6 review, the SWE suggested that a midpoint be added to many of the survey questions with
response scales. Where possible, Cadmus adjusted response choices as suggested. In surveys with new
guestions, a midpoint was added where reasonable. But in some cases the scale was not changed. For
example, PPL Electric Utilities uses some satisfaction questions for its internal metrics so response scales
for these questions were not adjusted. In another example, some questions asked in PY6 (and prior years)
are used to track changes over time; therefore, Cadmus kept the scales (typically a four-word scale)
consistent through PY7.

1.11.3 Participant Experience
1.11.3.1 Program Satisfaction

Cadmus asked respondents how satisfied they were with the program and found that overall customer
satisfaction (numerical average of all programs) was > 89% (very or somewhat satisfied on a 4-point word
scale; 8-10 rating on a 10-point scale; or 4 or 5 rating on a 5-point scale). The high customer satisfaction
is especially notable because the nonresidential programs were closed to new applicants for the entire
program year, and closed programs usually lower customer satisfaction. Respondents in the Appliance
Recycling, Continuous Energy Improvement, Residential Home Comfort, and Residential Retail programs
rated their satisfaction higher than respondents in the Low-Income Energy-Efficiency Behavior &
Education Program.

Cadmus used three different scales when researching overall program satisfaction. For the Custom
Incentive Program, Prescriptive Equipment Program, and WRAP surveys, Cadmus used different response
scales to match the response scales used by PPL Electric Utilities in previous surveys.

Figure 1-8 shows program satisfaction for the respondents who rated their satisfaction using a word scale.
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Figure 1-8: PY7 Program Satisfaction
H CEl (n=23) Appliance Recycling (n=62)
Residential Home Comfort (n=286) Residential Retail Equipment (n=132)
LI Behavior & Education (n=151) *
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20%

Very Satisfied Somewhat satisfied Not too satisfied Not at all satisfied Don’t know,
Refused, or N/A

Source: Survey questions, “Thinking about your overall experience with the program, how would you rate your satisfaction?”
and “How satisfied were you overall with [program name]?”** Some percentages do not total 100% due to rounding.

Figure 1-9 shows the 10-point scale used for the Custom Incentive and Prescriptive Equipment programs
in PY7. Cadmus used this scale because it matched the response scale PPL Electric Utilities used in online
surveys conducted in prior years.

Figure 1-9: PY7 Custom Incentive Program and Prescriptive Equipment Program Satisfaction

M Prescriptive Equipment (n=77) Custom Incentive (n=23)
o 100% 87%
=
< 80% 7%
=1
]
&
o
S ao%
& 18%
t 20% ° 13%
] 5%
& 0% —
High (8 to 10) Medium (5 to 7) Low (1to 4)

Source: Question, “Thinking about your overall experience with the program, how would you rate
your satisfaction using a 1 to 10 scale where 10 means “outstanding” and 1 means “unacceptable”?

In PY7, as in previous program years, PPL Electric Utilities conducted the WRAP survey using the 5-point
scale, as shown in Figure 1-10.
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Figure 1-10: PY7 WRAP Participant Satisfaction
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Source: Question, “How satisfied are you with the WRAP program?” (n=141)
Over half the respondents (53%; n=635) in the Appliance Recycling, WRAP, Residential Home Comfort,
and Residential Retail programs said they had recommended the program to a friend, relative, or
colleague. This is consistent with PY5 findings, where 57% (n=615) said they recommended the program,

and PY6 findings, where 56% (n=540) said they recommended the program. The difference between
program years is not statistically significant.

In PY7, 65% of WRAP participants said they recommended the program to someone else. This is
significantly higher than the percentage of participants in the Residential Home Comfort and Residential
Retail programs who said they recommended the program in PY7 (Figure 1-11).°

Figure 1-11: PY7 Participants Who Have Recommended the Program to Someone Else

100%

80%
65%

60% 56% a8% 7%

40%

- l l
0%

Low-Income Appliance Residential Residential

Percentage of Respondents

WRAP Recycling Home Retail
(n=141}+ (n=62) Comfort (n=132+
(n=286)+

Source: Survey question, “Since receiving your rebate, have you recommended
the program to any friends, relatives, or colleagues?” Difference between WRAP
and Residential Home Comfort and LI WRAP and Residential Home Comfort is
significant at the 95% confidence interval (p<0.05).

& The difference between LI WRAP and Residential Home Comfort and LI WRAP and Residential Home Comfort is significant at the 95%
confidence interval (p<0.05).
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1.11.3.2 Reasons for Dissatisfaction with a Program

Cadmus asked survey respondents about their experiences with specific aspects of the programs.
Although the vast majority reported high satisfaction with their overall program experience, a small
number of respondents said they were dissatisfied with some aspect of the program. Their reasons are
discussed in greater detail in the program-specific chapters of this annual report.

1.11.3.3 Satisfaction with PPL Electric Utilities as a Ufility

Most program participants were very satisfied with PPL Electric Utilities as an electric service provider
(Figure 1-12). In PY7 the majority of all survey respondents (82%; n=941) who answered this question
rated their satisfaction with PPL Electric Utilities as an 8, 9, or 10 on a scale of 1 to 10, with 10 meaning
outstanding. This is slightly higher than in the previous two program years—79% of respondents (n=1,370)
in PY6 and 72% of respondents (n=1,133) in PY5 rated their satisfaction with PPL Electric Utilities as an 8
or higher.

Figure 1-12: PY7 Satisfaction with PPL Electric Utilities as a Provider of Electricity

Overall (n=941) [ 82%
Continuous Energy Improvement (n=23) i 00%
Appliance Recycling (n=62) [ 85%
Residential Home Comfort (n=286) [ 83%
Low-Income EE Behavior & Education... [N 1%
Low-Income WRAP (n=141) [l 80%
Residential Retail (n=132) [ 77%
Fuel Switch Pilot (n=14) [ 71%

0% 20% 40% 60% 80% 100%

Percentage of Respondents who Rated Satisfaction as 8, 9, or 10

Source: Survey Question, “Using a 10-point scale where 1 means unacceptable and 10 means outstanding, using any
number from 1 to 10, how do you rate PPL Electric Utilities overall as a provider of Electric Utilities service to your
home?”

Cadmus also asked survey respondents if their experiences with the programs had changed their opinion
of PPL Electric Utilities. Over half of PY7 respondents (54%; n=908) said their opinion of PPL Electric
Utilities had not changed as a result of their participation in one of its incentive programs; 39% said their
opinion had improved significantly or somewhat.

1.11.4 Phase Il Summary

1.11.4.1 Program Awareness

Cadmus reviewed the answers participants selected on their rebate forms for how they learned about the
program. One-quarter of participants (unique CSP Job numbers) selected “Other” on the rebate form (and
did not provide detail), 19% learned about the program from a retail store, and 16% learned about the
program from a bill insert or mailer. Figure 1-13 shows all of the responses.
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Figure 1-13: How Participants Learned About the Program in PY7
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Source: PPL Electric Utilities database (EEMIS) (n=16,175)

1.11.4.2 Program Participation

Cadmus reviewed the participant data in the energy efficiency management information system (EEMIS),
PPL Electric Utilities’ database, and completed an analysis of the percentage of customers who
participated in at least one other program. Customers in the Continuous Energy Improvement, WRAP, and
School Benchmarking programs are the most likely to participate in at least one other program. Customers
in the Prescriptive Equipment and the Low-Income and Residential Energy-Efficiency Behavior &
Education programs are the least likely to participate in at least one other program. Table 1-29 shows the

results for all programs.

Table 1-29: PY7 Program Participation

Program Name Percentage of Customers Who Participated in Other Programs
Two Other Three Other Four or More
Program Programs Programs Other Programs

Appliance Recycling (n=25,866) 41% 36% 5% 0%
Continuous Energy Improvement (n=46) 80% 39% 39% 2%
Custom Incentive (n=179) 43% 39% 3% 1%
E-Power Wise (n=11,421) 52% 42% 10% 0%
I(_::\:L-er;(’:g%t)e EE Behavior & Education 10% 9% 1% 0%
Low-Income WRAP (n=10,358) 66% 54% 11% 0%
Master Metered Multifamily Housing (n=123) 15% 15% 1% 0%
Prescriptive Equipment (n=5,953) 4% 3% 0% 0%
Res. EE Behavior & Education (n=245,709) 6% 6% 1% 0%
Residential Home Comfort (n=13,320) 46% 41% 4% 0%
Residential Retail (n=15,294) 47% 38% 8% 1%
School Benchmarking (n=85) 66% 40% 25% 1%
Source: PPL Electric Utilities database (Energy Efficiency Management Information System)
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1.11.5 Process and Impact Evaluation Recommendations for Program Year 7

Table 1-30 includes all process and impact recommendations for each PPL Electric Utilities program and
the portfolio. These recommendations are also discussed in the individual program chapters. The status
of each recommendation is also included in the individual program chapters.

Table 1-30: Phase Il Process and Impact Evaluation Recommendations from PY7 Evaluations

Applicability Recommendations

Continuous Energy

Consider maintaining the same baseline period for all schools.

Improvement

Continuous Energy Consider using at least 12 months for school baselines.

Improvement

Continuous Energy Ensure baseline periods for schools do not overlap with implementation periods for other schools
Improvement within the same district.

Continuous Energy Encourage CEl participants to enroll in other PPL Electric Utilities programs.

Improvement

Continuous Energy Provide schools with a timeline of CEl activities, and communicate how incentive money is being
Improvement distributed throughout the district.

Continuous Energy Ask that participants conduct at least yearly updates to all program documents.

Improvement

Custom Incentive

Consider providing customers with a tool to track the real time progress of their application
through each application milestone.

Custom Incentive

Consider providing additional detail regarding the waitlist and what customers should expect
during this period.

Custom Incentive

Consider allowing the evaluator to review standard calculators to determine if the correct
baseline is being used.

Custom Incentive

Continue to request evaluator support to determine if certain projects that fall below the 500,000
kWh/yr threshold should be elevated to the large stratum when there is high uncertainty in the
measure, baseline, or calculation approach for new or overly complicated measures.

Custom Incentive

Consider allowing for the ICSP and evaluator to review data collection protocols collaboratively.

E-Power Wise

Consider removing the furnace whistle from the energy-savings kit and explore offering a rebate
for furnace filters instead.

E-Power Wise

Monitor progress and identify any early issues with the two-kit delivery system. Include questions
in the agency interviews as a part of the PY8 evaluation to gather feedback.

E-Power Wise

Ensure that the program provides sufficient training and materials geared toward one-on-one
interactions between clients and agencies.

E-Power Wise —
Wise Home Pilot

Include an additional low-cost screening step, such as a phone call, to verify self-reported
customer information, e.g, heating and cooling system and fuel type.

E-Power Wise —
Wise Home Pilot

Include information about low-income programs in customers’ monthly energy bills.

E-Power Wise —
Wise Home Pilot

Provide more clear information regarding the conditional nature of program or pilot offerings.

E-Power Wise —
Wise Home Pilot

Train technicians about other program offerings so they can inform participants.

Low-Income Energy-
Efficiency Behavior &
Education

Consider sending additional paper home energy reports and/or developing print versions of some
of the digital content to send to low-income customers.

Low-Income Energy-
Efficiency Behavior &
Education

Consider using other channels (e-mail, billing statements, and programs) to encourage all
treatment customers (low-income and non-low-income) to visit the new Phase Il program’s web
portal.

Low-Income Energy-
Efficiency Behavior &
Education

Investigate whether the home energy reports convince treatment customers (low-income and
non-low-income) to visit the Phase Il Customer Engagement Hub and the program’s web portal
and to complete the online home energy assessment.

Low-Income WRAP

Consider emphasizing to contractors the importance of clearly explaining to customers which
products and services will be installed or conducted after the audit takes place and when
installations will occur.

Low-Income WRAP

Consider emphasizing the energy education portion of the audit, and take time to explain ways to
save energy.
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Applicability Recommendations

Low-Income WRAP -
De Facto Heating Pilot

Consider conducting an assessment of the market and technology in future pilot programs and
adjust the evaluation plan accordingly.

Low-Income WRAP —
De Facto Heating Pilot

Consider establishing the contractor scheduling process earlier to reduce (or eliminate) effects of
non-performing contractors.

Low-Income WRAP —
De Facto Heating Pilot

Encourage future implementers to provide leave-behind materials describing the programs and
how to contact the utility.

Master Metered
Multifamily Housing

In Phase Ill, consider recruiting low-income nursing home buildings to reach the low-income
WRAP planned savings for master metered multifamily buildings. Likewise, consider recruiting
nursing homes that are not income-eligible into the Phase Il Prescriptive Equipment program.

Master Metered
Multifamily Housing

In Phase Ill, explore options to increase incentives for HVAC equipment and comprehensive
building retrofits in the master metered multifamily market segment, to reduce the gap between
the incentives and the actual cost of these retrofits to program participants.

Master Metered
Multifamily Housing

In Phase lll, continue to offer tenant education under the low-income WRAP to recommend
energy-efficiency actions tenants and householders can take to improve the energy performance
of their buildings.

Prescriptive Equipment

Consider providing more support in filling out the applications with examples of completed
applications on the website and a point of contact available to answer questions about the
application forms.

Prescriptive Equipment

Consider incorporating a way for applicants to track the status of their application online.

Prescriptive Equipment

Consider reaching out to trade allies who are active in the program and explain, at the beginning
of the year, that a wait list could occur in the future.

Prescriptive Equipment

Consider posting an update on the website explaining why a wait list was implemented and when
the wait list is expected to be removed.

Prescriptive Equipment

Consider requiring the ICSP to add a QA/QC protocol for lighting projects to ensure Appendix C
inputs and results match EEMIS.

Prescriptive Equipment

Consider enhancing QC processes to identify record duplicates, out-of-range values, and flag
entries when data fields are populated that are not applicable to the rebated equipment (e.g.,
heating capacities for air conditioners).

Residential Energy-
Efficiency Behavior &
Education

Closely monitor the monthly savings and customer support calls and e-mails of the new behavior
program in Phase Il by setting up some key performance indicators derived from observations of
Phase II.

Residential Energy-
Efficiency Behavior &
Education

Compare the energy-savings performance between Phase Il and Phase Ill to note program design
impacts and any transition challenges, especially through comparisons of PY7 and PY8 results.

Residential Home
Comfort

Require the AHRI certificate and the two heating capacity values of the existing equipment and
the new equipment for fuel-switching rebate forms.

Residential Home
Comfort

Strengthen cross-program awareness initiatives in Phase Ill, such as adding banners to rebate
forms, clear infographics to program materials, and PPL Electric Utilities’ contact information to
program materials.

Residential Home
Comfort

Add instructions and helpful information on rebate forms to assist participants in filling them out.

Residential Home
Comfort

Explore opportunities to involve manufactured homes dealers in the program, such as offering
incentives for each qualifying manufactured home sold.

Residential Home
Comfort

Consider further study of other manufactured homes programs to determine if other program
delivery and incentive structures are successful in realizing participation.

Residential Home
Comfort

Consider further study to assess the potential market for electrically heated manufactured
homes.

Residential Retail
Equipment

Consider implementing an online model-number lookup mechanism for customers, including
incentive levels, to minimize confusion when tiered rebates are offered for the same type of
appliance.

Residential Retail
Equipment

Consider replacing refrigerators with another common household appliance that will have a
larger impact in terms of both savings and customer satisfaction with the program and with PPL
Electric Utilities.
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Applicability

Residential Retail
Upstream Lighting

Recommendations ‘

Work with retailers to use product placement as a lower-cost mechanism for generating sales lift
rather than more aggressive incentives throughout the year. Additionally, PPL Electric Utilities
could consider working with the ICSP to track product placement across all retailers, to the
greatest degree practical, so that the program is credited for all activities that increase sales.

Residential Retail
Upstream Lighting

Consider ways to organize the program to decrease freeridership by focusing on the products or
retailers with less competition from non-program-eligible LEDs and products where demand is
more elastic in response to price changes.

Residential Retail
Upstream Lighting

Work with the ICSP to identify opportunities to increase variation in program activity specifically
within hard-to-reach retailers, by introducing new products with lower price points, special
promotions, or pricing experiments, if possible.

Residential Retail
Upstream Lighting

Watch market trends and purchasing patterns during Phase Ill. This includes monitoring the
pricing of program and non-program bulbs, as well as consumer attitudes about quality versus
price, to maintain the impact of program incentives.

Residential Retail
Upstream Lighting

Consider bundling advertising of CFL recycling bin locations with other promotional materials as a
cost-effective method to increase awareness.

Student & Parent

Monitor LED bulb installation rates in PY8 and consider reducing the number of LEDs included in

Education the kits in PY9 if ISRs continue to decrease.
Student & Parent Review student guides and education and installation materials to assess opportunities to further
Education highlight LED benefits (compared to both incandescent and CFLs) and encourage installation.

Student & Parent
Education

Consider increasing the grade-appropriate classroom instructions and discussion about the
furnace whistle, showerhead, and faucet aerator items to encourage installation. Consider other
ideas to increase installation rates, other than, or in addition to, changing the products in the kit.

Student & Parent
Education

Consider a streamlined HEW data collection process where all student cohorts can input the data
online instead of filling out a Scantron form.

1.12 SITE INSPECTIONS SUMMARY

Table 1-31 summarizes programs receiving verification site visits by Cadmus, PPL Electric Utilities, or the
ICSP (listed in the column “Inspection Firm”). The table includes the number of inspections, and resolution

of discrepancies.
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Program

Measure

Table 1-31:

Inspection Firm

Inspections
Planned

Summary of PY7 Site Visits

Inspections
Conducted

Sites with
Discrepancies

Resolution of Discrepancies

HAVC Equipment upgrades,
process controls, process

Warren Energy

from Reports

Discrepancies only found on small sample

Custom Incentive . . . . 31 31 10 sites (10 visits). Corrections made to verified
upgrades, CHP installations, Engineering -
HVAC controls upgrades >
E-Power Wise — Treated manufactured . o . )
Wise Home Pilot homes Franklin Energy 10% (50 total) 8 1 1 (minor repair to socket)
Baseload Job N/A N/A N/A
Low-Cost Job N/A 0 0 N/A N/A
CO detector installed
Billing (credit) adjustment
Replaced dryer vent
Billing (credit) adjustment
PPL Electri i
LI WRAP Full-Cost Job Utili:ifesrlc o 288 29 Drain pipe installed
Windows repaired
Freezer or refrigerator replaced
Weather-stripping installed
Bathroom fan vented
) Contractor contacted
Heat Pump Water Heater PPL Electric 0 93 3 GE for repairs
Job Utilities
Contractor cleaned condensate port
Customer did not receive the number of
LI WRAP — measures billed. PPL notified the contractor
) : LED bulbs Green Kite, Inc. 11 11 1 that some of the measures were missing. The
De Facto Heating Pilot
contractor went back to complete the
measures.
Master Metered Warren Energy ) Inputs adjusted for verified savings
. . All . . 190 20 20 . . -
Multifamily Engineering calculation based on site-specific data
Lighting retrofits, lighting
Prescriptive Equipment - | controls upgrades, new Warren Energy 35 35 2 Corrected and are reported as verified
Lighting construction, direct Engineering savings
incentive
e . HVAC, refrigeration, and Meet 85/15 . . L
Prescriptive Equipment - agriculture measures Cadmus confidence 0 N/A No equipment installed requiring site

Equipment

and precision

verification(3!
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Program Measure Inspection Firm Inspections Inspections Sites with Resolution of Discrepancies
Planned Conducted Discrepancies
from Reports
Pool Pumps 12 0 N/A
Air Source Heat Pump 387 0 N/A
ECM Fan 0 0 N/A
Ductless Heat Pump 69 0 N/A
Central Air Conditioner 140 0 N/A
5% of all
A A Weatherization i 89 0 N/A
Residential Home CLEAResult projects -
Comfort Survey completed in 52 1 Surveyor sent energy report

Audit AT 37 5 = Customer contacted contractor
= Determined blower door test variance
New Home 13 0 N/A
Manufactured Home 8 0 N/A
Fo§5|l AN 7 1 Contractor could not be identified
Boiler
Total 1,292 89

1l There were no on-site inspection goals in the evaluation plan; however, PPL had an internal inspection goal of 390 full-cost jobs and 109 HPWH jobs for PY7.
(21 Cadmus estimated verification sample size to reach the stipulated levels of 85% confidence with 15% precision at the program level.

131 Cadmus did not complete any site visits because the majority of savings came from efficient evaporator fans where the only variable that can be verified on site is whether the
refrigeration case is a freezer or refrigerator. Instead, Cadmus verified equipment by telephone.
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2 PRESCRIPTIVE EQUIPMENT PROGRAM

The Prescriptive Equipment Program promotes the purchase and installation of high-efficiency equipment
and lighting by offering customers financial incentives to offset the higher purchase costs of such
equipment and providing information on their features and benefits. This program targets small C&l, large
C&I, GNE, and agricultural customers.

The program offers incentives for lighting, non-lighting, and agriculture equipment through two channels.
In the standard incentive channel, the customer obtains preapproval from PPL Electric Utilities before
ordering the energy-efficient equipment, installs the equipment, submits the rebate application, and
receives the rebate.

The direct discount delivery channel was designed to make it easier and more economical for small
businesses and institutions to install energy-efficient lighting and commercial refrigeration upgrades.
Through this channel, a contractor evaluates possible upgrades and makes recommendations. The
customer chooses which projects to install, and the contractor completes and submits the required
paperwork on the customer’s behalf to PPL Electric Utilities. As with the standard incentive channel, the
customer must obtain preapproval from PPL Electric Utilities before ordering energy-efficient
equipment. The customer pays the discounted amount to the contractor up front, thereby lowering
the overall cost burden; PPL Electric Utilities awards the incentive to the contractor who has already
passed the savings to the customer.

The objectives of the Prescriptive Equipment Program are these:’
=  Provide energy-saving opportunities to qualified customers

" Increase the market penetration of high-efficiency technologies and building systems for customers
by offering incentives for high-efficiency and ENERGY STAR®-rated appliances, lighting equipment,
and HVAC systems

= Approve and train contractors to pass along PPL Electric Utilities’ financial incentives for energy-
efficient refrigeration and upgrades for lighting and lighting controls to the customer through a direct
discount delivery channel

= Engage contractors to provide high-efficiency technology options to customers
= Promote other PPL Electric Utilities energy efficiency programs

=  QObtain participation of approximately 4,000 small C&I customers through 2016, with a total reduction
of approximately 190,446 MWh/yr

= QObtain participation of approximately 300 large commercial and industrial customers through 2016,
with a total reduction of approximately 102,126 MWh/yr

= QObtain participation of approximately 4,500 GNE customers through 2016, with a total reduction of
approximately 81,132 MWh/yr

A summary of program metrics can be found in Table 2-1.

7 Program objectives are stipulated on PPL Electric’s revised EE&C Plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 5, 2015, p.107, 128, and 145.
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Table 2-1: Phase Il Prescriptive Equipment Program Summary

Program Phase Il Phase Il Phase Il Phase Il | Phase Il EDC Program Cost of Phase Il
Reported Adjusted Verified TRC Ratio | Expenditures | Acquisition | Conserved |[Participants

Energy Ex Ante Gross ($1,000) Costl1] Energyl?
Savings Energy Energy (S/Annual |(TRC $/kWh)
(MWh/yr) Savings Savings kWh)
(MWh/yr) | (MWh/yr)

316,883 ’ 303,542

Prescriptive

17,057
Equipment 317,05

0.82

W Total EDC costs divided by first year kWh savings.
12l Total TRC costs divided by levelized lifetime kWh savings.

2.1 PROGRAM UPDATES
Two changes were made to the Prescriptive Equipment Program from PY6 to PY7.

At the end of PY6, PPL Electric Utilities discontinued the direct discount channel because funding was no
longer available and a wait list had begun for the program.

To encourage participation, PPL Electric Utilities initiated a limited time offer near the end of PY6 that
increased the incentive amounts for HVAC and heat pump water heaters. The offer was discontinued after
three months because the program appeared fully subscribed and initiated a wait list.

2.1.1 Definition of Participant

Participants are PPL Electric Utilities customers in the small C&I, large C&I, and GNE sectors. These
customers are required to sign a participation agreement or rebate application and may submit one or
more applications, depending on the project. Participants are identified in EEMIS, the PPL Electric Utilities’
program tracking database, by a CSP Job ID that is unique to each project.

2.2 IMPACT EVALUATION GROSS SAVINGS

2.2.1 Reported Gross Savings

Table 2-2 shows the cumulative reported results for Phase Il for the entire program. Table 2-3 shows the
cumulative reported results for Phase Il by sector for lighting. Table 2-4 shows the cumulative reported
results for Phase Il by sector for equipment.
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Table 2-2: Phase |l Prescriptive Equipment Reported Results by Customer Sector

Sector Phase Il Phase Il Phase Il Incentives Paid
Participants Reported Reported Gross ($1,000)
Gross Energy Demand
Savings Reduction
(MWh/yr) (MW)

Government/Nonprofit/Education — Equipment 88 654 0.10 $12,383
Government/Nonprofit/Education — Lighting 3,004 76,317 10.43 -
Large C&I — Equipment 4 420 0.05 $7,249
Large C&I — Lighting 345 79,169 8.96 -
Low-Income — Equipment - - - -
Residential — Equipment 71 340 0.11 $111
Residential — Lighting 20 456 0.07 -
Small C&I — Equipment 142 3,853 0.52 $19,083
Small C&I — Lighting 4,189 155,849 23.42 -
Phase Il Total (1 7,863 317,057 43.65 $38,825

[1 Total may not equal sum of column due to rounding.

Table 2-3: Phase Il Prescriptive Equipment (Lighting Products) Reported Results by Customer Sector

Phase Il Participants | Phase Il Reported Phase Il Reported

Gross Impact Gross Demand
(MWh/yr) Reduction
(MW)
Residential 20 456 0.07
Small C&I 4,189 155,849 23.42
Government/Nonprofit/Education 3,004 76,317 10.43
Large C&lI 345 79,169 8.96
Phase Il Total 7,558 311,791 42.88

Table 2-4: Phase Il Prescriptive Equipment (Equipment Products) Reported Results by Customer Sector

Sector Phase Il Participants | Phase Il Reported Phase Il Reported
Gross Impact Gross Demand
(MWh/yr) Reduction

(Mw)

Residential 71 340 0.11

Small C&I 142 3,853 0.52

Government/Nonprofit/Education 88 654 0.10

Large C&lI 4 420 0.05

Phase Il Total [1] 305 5,266 0.77

W Totals may not add up due to rounding.
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2.2.2 EM&V Sampling Approach

For verification sampling, projects were stratified as lighting and non-lighting equipment (referenced as
equipment for the remainder of this report).

Cadmus assigned equipment projects to one of five substrata—HVAC, ground source heat pumps,
refrigeration, food service, and agricultural projects (Table 2-5). The HVAC substratum included
commercial air conditioners and ductless heat pumps, refrigeration included evaporator fan motors, and
food service included ice makers.

Lighting projects were assigned to one of four substrata—large, medium-small, small-medium, and
small—based on ex ante reported savings (Table 2-5). Lighting and equipment strata are discussed
separately below.

Table 2-5: Prescriptive Equipment Program Strata Definitions

Stratum Substrata Groups Included
HVAC Ductless heat pumps, commercial air conditioners
GSHPs Ground source heat pumps
Equipment Refrigeration Evaporator fan motors
Food Service Ice makers
Agriculture All projects designed for and offered to the agricultural sector
Small Lighting, see Table 2-8 for kWh thresholds
o Small — Medium | Lighting, see Table 2-8 for kWh thresholds
Lighting Medium - Small | Lighting, see Table 2-8 for kWh thresholds
Large Lighting, see Table 2-8 for kWh thresholds

2.2.2.1 EM&V Sampling Approach: Equipment Projects

PPL Electric Utilities issued rebates for 11 types of equipment during PY7 (although others were eligible
for rebates). The non-agriculture equipment were ductless heat pumps, commercial air conditioners,
ground source heat pumps, refrigeration evaporator fan motors, and ice makers. The agriculture
equipment were livestock waterers, high volume low speed fans, dairy scroll compressors, heat
reclaimers, variable speed drive (VSD) controllers for dairy vacuum pumps, and automatic milker takeoffs.
The EEMIS database also recorded non-rebated farm audits, which were provided to encourage
customers to pursue agriculture equipment rebates.

The PY7 EM&V sampling plan was designed to meet levels of 85% confidence and 15% precision (85/15)
for the equipment stratum. Cadmus drew a simple random sample within each substratum, and ensured
the energy savings from sampled projects accounted for 80% of the population’s savings.

No site visits were conducted for equipment projects in PY7. After establishing the final number and types
of projects that were issued rebates in PY7, Cadmus revised the proposed sample plan to exclude site
visits because specifications for the types of rebated projects could not easily be verified on site. For
example, evaporator fan motors are enclosed inside grocery refrigeration cases and their specifications
cannot be accessed unless the case is emptied.

In PY7, 119 unique customers completed 125 projects (515 records).® Unique customers refers to unique
billing accounts. Projects refers to the number of different products for which the customer submitted

8  This total does not include the 82 unique customers who participated in the farm audit program.
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rebate applications. Of these, Cadmus reviewed 49 project records (desk audit), which involved verifying
information from EEMIS using rebate applications, customer-submitted supporting documentation, and
information recorded by DNV GL, the ICSP. Cadmus did not review farm audit records because zero savings
were claimed for those audits.

Cadmus also conducted a telephone survey for one heat reclaimer project and three evaporator fan motor
projects to verify installation or other information provided in EEMIS and project documentation. Cadmus
attempted to conduct telephone surveys for one dairy scroll compressor project and four additional
evaporator fan motor projects, but these customers did not respond.

Table 2-6 shows the target and achieved sample sizes for the equipment stratum verification activities.

Table 2-6: PY7 Prescriptive Equipment Impact Evaluation Sampling Strategy

Substratum Population Target Levels of Target Achieved Evaluation Activity
Sizell Confidence & Sample Size | Sample Size
Precision
18 18 Records review
HVAC 57
0 0 Telephone verification
Ground Source 3 3 3 Records review
Heat Pumps 0 0 Telephone verification
85/15 at the 17 17 Records review
Refrigeration 51 substratum
level 7 3 Telephone verification
2 2 Records review
Food Service 2
0 0 Telephone verification
9 9 Records review
Agriculture 1202
2 1 Telephone verification
49 49 Records review
Equipment Total 11902 85/15
9 4 Telephone verification
W Population size refers to the number of unique billing account numbers per measure and does not include 82 customers
who participated in farm audits.
[2ITwo customers submitted projects under multiple equipment categories within substratum.

2.2.2.2 EM&V Sampling Approach: Lighting Projects

Cadmus calculated an annual sample size for lighting projects to meet the reporting requirements of the
SWE. The sample plan was based on the number and characteristics of the nonresidential lighting projects
anticipated in PY7.

The sample size calculation used the same error ratio of 0.30 for MWh as in PY6. In PY6, the error ratio
was increased to 0.30, from 0.17 in PY5, to improve the probability of achieving reporting results at the
90% confidence and 10% precision level. The SWE set program reporting precision levels at 85/15.
However, Cadmus set a higher precision level for the lighting projects in the Prescriptive Equipment
Program because these projects provided the majority of savings for the Phase Il nonresidential portfolio
and this conforms to the SWE’s requirement that portfolio savings be verified at the 90/10 level.

Cadmus used a stratified ratio estimation approach because this results in smaller sample sizes and
promotes evaluation efficiency compared to using a simple random sampling approach. Cadmus further
divided lighting into four substrata:

= Small = Medium-small
= Small-medium = large
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Table 2-7 shows the PY7 sampling plan by quarter for a final sample size of 35 projects. Cadmus drew
samples, conducted site visits, and reviewed records in Q1, Q2, and Q3. It assumed the population of PY7
projects was homogeneous and that realization rates in the first three quarters would apply to Q4.
Cadmus checked this assumption by comparing Q4 project type, size, sector, and delivery channel to the
previous three quarters; no significant difference was noted.

Table 2-7: PY7 Quarterly Prescriptive Equipment Program Lighting Projects Site Visit Sampling Plan

Sample Count Allocation Plan Ql | Q2 | Q3 Q4 | Total
Total, Planned 12 12 11 0 35
Total, Adjusted 12 12 11 0 35

Substrata boundaries were established by the substratum’s contribution to total gross reported kWh
savings, following the methods in Chapter 13: Sampling in The California Evaluation Framework.® Cadmus
determined the number of sample points for each stratum using a Neyman allocation routine that
accounts for the variance in each stratum. Table 2-8 shows the substrata lighting boundaries for high and
low kWh by quarter.

Table 2-8: PY7 Quarterly Prescriptive Equipment Lighting Program by Substratum

Substratum Q1 Q2 Q3
kWh High kWh Low kWh High kWh Low kWh High kWh Low
Small 94,842 307 62,091 (13,870) 59,590 -
Small-Medium 761,459 97,190 161,325 62,345 236,308 60,112
Medium-Small 1,092,919 789,485 850,629 197,149 978,048 247,278
Large 4,665,079 1,095,801 1,745,397 903,181 4,809,211 1,122,884

A breakdown of reported savings by substratum is shown in Table 2-9.

Table 2-9: PY7 Prescriptive Equipment Lighting Program, Summary by Subsiratum

Substratum Reported Reported Percent

Projects!! Savings Reported

(MWh/yr) Savings
Small 1,080 17,063 14%
Small-Medium 199 24,510 20%
Medium-Small 61 32,395 27%
Large 25 46,667 39%
Total 1,365 120,635 100%

W Defined by CSP Job ID.

9 TecMarket Works. The California Evaluation Framework. 2004. Pages 368-371.
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Table 2-10 presents annual population and sample sizes by substrata.

Table 2-10: PY7 Prescriptive Equipment Lighting Impact Evaluation Sampling Strategy

Substratum Population Target Levels Target Achieved Evaluation Activity
Size of Confidence Sample Size Sample Size
& Precision

Small 1,080 N/AL N/AL 10 File review and site visit
Small-Medium 199 N/A N/AL 7 File review and site visit
Medium-Small 61 N/AL N/AL 6 File review and site visit
Large 25 N/AM N/AM 12 File review and site visit
Program Total 1,365 90/10 35 File review and site visit
[ Sample size was set at the program level then allocated to strata according to Neyman routine. Each stratum does not
have a target sample size.

2.2.3 Ex Ante Savings Methodology and Findings

Cadmus adjusted EEMIS’ reported savings for efficient equipment to align with the assumptions specified
in the Pennsylvania TRM in effect in the year the project was installed. The resulting adjusted ex ante
savings were for these five types of equipment—ductless heat pumps, ground source heat pumps,
commercial air conditioners, high-volume low-speed fans, and ice makers.

TRM ex ante adjustments modify savings reported in EEMIS (when reported ex ante savings are
placeholders) to reflect the specifications of products. Adjustments are made to the population and
account for differences among planning assumptions, the TRM assumptions, and specifications of the
equipment rebated to participants. The results of these adjustments to the population are the adjusted
ex ante savings used to determine the program’s realization rate.

2.2.3.1 Ex Ante Savings Methodology and Findings: Equipment

Cadmus calculated the TRM-adjusted ex ante savings for equipment, using the features recorded in EEMIS
and listed in Table 2-11. All inputs are the same in all versions of the Pennsylvania TRM, but the baseline
and efficient default values may vary. All 515 records were assigned an ex ante adjusted savings.

Table 2-11: PY7 Prescriptive Equipment Program EEMIS Features Used for TRM-Adjusted Ex Ante Savings
Product | Features ‘

Ductless Heat Pumps Capacity, HSPF, SEER, EER, facility type, and location (EFLH)

HE Evaporator Fan Motors Baseline motor type, new motor type, cooler or freezer, motor wattage, operating hours

Cooling and heating capacity, facility type and location (EFLH), cooling and heating
performance (EER, SEER, COP)
Cooling and heating capacity, facility type and location (EFLH), cooling and heating

Commercial Air Conditioners

Ground Source Heat Pumps

performance (EER, SEER, HSPF), circulation pump motor horsepower, pump motor type,
number of poles, speed (RPM)

High Volume Low Speed Fans

Make, model, fan size (baseline and efficient fan wattages), location (operating hours)

Livestock Waterers

Make, model, location (operating hours)

Heat Reclaimers

Make, model, number of cows milked per day, type of water heater, presence of pre-
cooler

Dairy Scroll Compressors

Make, model, scroll compressor performance (EER), operating hours per day, presence of
pre-cooler, number of cows milked per day

Automatic Milker Takeoffs

Make, model, number of cows milked per day, average number of milkings per day

VSD Controller for Dairy
Vacuum Pumps

Make, model, rated pump motor horsepower, pump efficiency, operating hours

Ice Makers

Ice maker type, make, model, ice harvest rate
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The following describes the equipment for which the TRM-adjusted ex ante savings varied from the
reported savings. Because these are ex ante adjustments, no ex post project documentation was used to
inform adjustments. Cadmus calculated ex ante savings for all 119 equipment projects (see Table 2-6 for
projects by equipment type).

Ductless Heat Pumps. The savings reported in EEMIS did not match the savings calculated using the TRM
algorithm and features reported in EEMIS. The adjustments were 96% for energy savings and 94% for
demand reduction. It is unclear why reported and adjusted savings differed because Cadmus used the
same features reported in EEMIS, but a possibility was that different default values, such as building type
and full load cooling and heating hours, were chosen from the TRM.

Commercial Air Conditioners. The savings reported in EEMIS did not match the calculated ex ante
adjusted savings. The adjustments were 347% for energy savings and 120% for demand reduction. It
appears the reported savings used the TRM calculations for air conditioners for all records. The adjusted
savings used the TRM calculations for air source and packaged terminal heat pumps because EEMIS
reported both a heating capacity and coefficient of performance (COP) for each record, which was an
indication that these were heat pumps not air conditioners.

Ground Source Heat Pumps. The savings reported in EEMIS did not match the savings calculated using
the TRM algorithm and features reported in EEMIS. The adjustments were 50% for energy savings and
158% for demand reduction. The reported savings used default energy savings of 1,396 kWh/yr and
demand reduction of 0.17 kW for all ground source heat pump applications, regardless of capacity and
performance. The adjusted ex ante savings used the TRM algorithm for water and ground source heat
pumps, rather than the default, because cooling and heating capacities and performance values (EER and
COP) for each application were submitted in the EEMIS data.

The EEMIS data did not include baseline or existing equipment information, so the adjusted savings
assumed that all of the installed ground source heat pumps replaced baseline efficiency ground source
heat pumps and therefore did not calculate a circulation pump penalty. Cadmus also determined that the
guantity reported in EEMIS for the applications submitted in Q4 was actually the rounded value of the
heat pump cooling capacity and that each record in EEMIS represented one heat pump.

High-Volume Low-Speed Fans. The savings reported in EEMIS did not match the savings calculated using
the TRM algorithm and the features reported in EEMIS. The adjustments were 96% for energy savings and
96% for demand reduction. It is unclear why these were different because Cadmus used the same TRM
algorithm and features reported in EEMIS to calculate ex ante savings, but a possibility was that different
default values, such as annual operating hours and baseline and efficient fan wattage, were chosen from
the TRM.

Ice Makers. The savings reported in EEMIS did not match the savings calculated using the TRM algorithm
and the features reported in EEMIS. The adjustments were 163% for energy savings and 163% for demand
reduction. The reported energy savings and peak demand reductions in the EEMIS data were based on
deemed savings of 514 kWh/yr and 0.113 kW, which were average values from previous evaluation years.
These deemed savings were reported for all ice makers, regardless of type and ice harvest rate. Cadmus
calculated the ex ante savings using the TRM algorithm, which varied by ice maker type and ice harvest
rate.
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2.2.3.2 Ex Ante Savings Methodology and Findings: Lighting Measures

No ex ante adjustments were made for lighting measures because all reported savings were calculated by
following the TRM methodology and the TRM Appendix C.

2.2.4 Ex Post Savings Methodology and Findings

The ex post savings adjustments incorporated installation rates, adjustments for nonqualifying
equipment, and adjustments for equipment details determined through the sample of projects selected
for records review (desk audits) and site visits. Cadmus verified installation and qualification rates for all
sampled records. The sample was chosen by selecting random projects within each equipment
substratum.

2.2.4.1 Ex Post Savings Methodology and Findings: EQuipment

Records Review for Rebated Equipment

Cadmus chose the records review sample for equipment by selecting random projects within each
equipment substratum. Table 2-6 and Table 2-12 show the equipment sample sizes. Cadmus verified
information recorded in EEMIS for the records review sample by comparing it to corresponding rebate
applications, customer-submitted supporting documentation, and information recorded by the ICSP.
Cadmus conducted a desk audit of 49 records for the 125 equipment projects; projects were reviewed
quarterly as they became available in EEMIS.

Table 2-12 summarizes the sampling for the records review.

Table 2-12: Prescriptive Equipment Records Review

Evaluation Activities

Substratum Population Assumed Target Achieved
Size Levels of Sample size | Sample Size

Confidence
& Precision

Equipment 11901 85/15 49 Records review, process, impact
HVAC 57 85/15 17 18
GSHPs 3 85/15 3 3
Refrigeration 51 85/15 17 17
Food Service 2 85/15 2 2
Agriculture 1212 85/15 9 9
Total 119 85/15 48 49

Wl Equipment population size refers to the number of unique billing account numbers that received rebates.
21 Two customers submitted projects under multiple equipment categories.

In PY7, the program required completion of eligible equipment before the end of the program year (May
31, 2016). Cadmus found that 62% of PY7 equipment records in EEMIS (318 of the 515) had installation
dates before the start of the program year. Twenty-one percent (107 records) were for equipment
installed in PY5, 41% (211 records) were for equipment installed in PY6, and 38% (197 records) were for
products installed in PY7. All agriculture, food service, and HVAC products were installed in PY5 or PY6.

Cadmus also reviewed the CSP Job invoice date for each of the records in EEMIS and found that 92% of
the projects were rebated during PY7. The remaining 8% of projects were rebated during PY6.

Figure 2-1 shows the number of PY7 records for products installed and rebated in each project year (PY5
through PY7) for each of the equipment substrata according to the dates in the EEMIS data.
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Figure 2-1: Installation and Rebate Invoice Dates for Equipment Records

by Program Year and Equipment Substrata
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Source: EEMIS project installation date and CSP invoice date data.

Table 2-13 shows that the majority of projects installed in PY5 (81 of 107) and projects installed in PY6
(198 of 211) received rebates in PY7.

Table 2-13: Installation and Rebate Invoice Dates for PY7 EEMIS Equipment Records

Installed Rebated
PY5 PY6 PY7
PY5 (n=107) - 26 81
PY6 (n=211) = 13 198
PY7 (n=197) - - 197
Source: EEMIS project installation date and CSP invoice date data.

Cadmus also verified that the rebated equipment qualified for the program and checked installed
guantities. Table 2-14 shows the elements verified through records review for HVAC, ground source heat
pump, refrigeration, food service, and agriculture equipment rebated in PY7.

PPL ELECTRIC UTILITIES

Page | 54




EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

Table 2-14: Prescriptive Equipment Program Record-Verified Features

Equipment Record-Verified Features

Ductless Heat Pumps Make, model, capacity, HSPF, SEER, facility type and location (EFLH)

Commercial Air Conditioners Capacity, facility type and location (EFLH), EER, SEER, COP

Capacity, facility type and location (EFLH), EER, SEER, HSPF, circulation pump
motor HP pump motor type, number of poles, speed (RPM)

Baseline motor type, new motor type, cooler or freezer, motor wattage,
operating hours

Ground Source Heat Pumps

High-Efficiency Evaporator Fan Motors

High-Volume Low-Speed Fans Fan size (baseline and efficient fan wattages), location (operating hours)
Livestock Waterers Location (operating hours)
Heat Reclaimers Number of cows milked per day, type of water heater, presence of pre-cooler

Scroll compressor EER, operating hours per day, presence of pre-cooler, number

Dairy Scroll Compressors of cows milked per day

Automatic Milker Takeoffs Number of cows milked per day, average number of milkings per day

VSD Controller for Dairy Vacuum Pumps Rated pump motor horsepower, pump efficiency, operating hours

Ice Makers Ice maker type, make, model, ice harvest rate

Cadmus identified differences between the ex ante adjusted savings and the ex post savings for ductless
heat pumps, commercial air conditioners, ground source heat pumps, high volume low speed fans, heat
reclaimers, dairy scroll compressors, and automatic milker takeoffs.

Cadmus determined the realization rates for the sampled projects (see Table 2-6 for the sample sizes by
equipment type). The realization rates were 100% for evaporator fan motors, livestock waterers, VSD
controllers for dairy vacuum pumps, and ice makers.

The following explains why ex post and ex ante adjusted savings calculations varied for equipment where
the realization rates were not 100%.

HVAC. For ductless heat pumps, the realization rates were 101% for energy savings and 15% for demand
reduction. Cadmus used the actual performance values provided in the Air Conditioning, Heating, and
Refrigeration Institute (AHRI) database in the ex post calculations, whereas the adjusted and reported
savings calculations used a formula from the 2014 Pennsylvania TRM. The performance values listed in
the AHRI database tended to be lower than the result using the TRM formula.

For commercial air conditioners, the realization rates were 13% for energy savings and 21% for demand
reduction. Cadmus collected the application records for two of the commercial air conditioner projects;
for both, the specification sheets confirmed that the units were actually heat pumps and the application
guantity was one unit. However, EEMIS data showed two records for each CSP Job number, that is, two
units. Cadmus concluded that the second record was a duplicate, which resulted in energy savings and
demand reduction realization rates of 50%.

Ground Source Heat Pumps. Cadmus reviewed all three ground source heat pump applications. The
realization rates were -51% for energy savings and -45% for demand reduction. The negative realization
rates occurred for a number of reasons, such as inconsistencies between the EEMIS data and final
applications and issues with the TRM calculations. The realization rates were affected for these reasons:

= EEMIS appeared to have duplicated the application records for heat pumps submitted late in the
program year. For example, the quantity of heat pumps on the project applications provided in the
records was significantly fewer than the quantity recorded in EEMIS.

®= The TRM did not offer an appropriate baseline for products involving fuel-switching (e.g., where the
existing equipment was a gas boiler). All retrofits that did not replace similar ground source heat
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pumps were assumed to replace air source heat pumps. This impacted the realization rates because
Cadmus included the TRM’s energy penalty for ground source loop circulation pumps in the ex post
savings calculations. Air source heat pumps do not require circulation pumps.

®= The TRM savings calculations included an energy penalty for the ground source loop circulation
pumps, which meant the overall savings were negative for many of the applications (because the
baseline was an air source heat pump). For example, for one project, three 60-horsepower (hp)
circulation pumps were submitted with 48 ground source heat pumps, resulting in overall negative
energy savings and demand reduction. Although not noted on the application or supporting
documentation, this site could have been planning to install additional ground source heat pumps for
the system, which would have reduced the circulation pump penalty per project. Cadmus recorded
this issue and during future reviews of ground source heat pump records will avoid penalizing this site
twice.

Agriculture. Ex post savings calculations varied from the ex ante adjusted savings for high-speed low-
volume fans, heat reclaimers, dairy scroll compressors, and automatic milker takeoffs. For high-speed low-
volume fans, the realization rates were 103% for energy savings and 78% for demand reduction. Cadmus
calculated the verified savings using the wattage from the fan’s specification sheet rather than the default
wattage in the TRM.

For heat reclaimers, the realization rates were 35% for energy savings and 35% for demand reduction.
The water heater information on the final application for one project was conflicting, so Cadmus called
the customer who verified that the facility used a propane-fired water heater. Therefore, there were no
electric savings from the equipment.

For dairy scroll compressors, the realization rates were 46% for energy savings and 46% for demand
reduction. Cadmus collected the application records for both dairy scroll compressor projects and found
that the reported parameters and savings matched the verified savings for one of the projects. The other
project had submitted a 5-hp scroll air compressor as a dairy scroll compressor. Cadmus attempted but
was unable to contact the customer to confirm the type of equipment installed. Because the
documentation indicated the equipment was an air compressor, Cadmus verified 0 kWh/yr energy savings
and 0 kW demand reduction, which resulted in overall energy and demand realization rates of 46%.

For automatic milker takeoffs, the realization rate was 159% for both energy savings and demand
reduction. Cadmus collected the application records for one of the two automatic milker takeoffs projects.
The verified savings used the average number of milkings submitted in the application (three per day),
while the reported and adjusted savings used the TRM default of two per day.

Surveys for Rebated Equipment
Three customers who received rebates for equipment completed online satisfaction surveys, but their
responses were not used in the impact evaluation.

Cadmus conducted telephone verifications for four projects. Cadmus verified that three evaporator fan
projects were installed and verified project details for one heat reclaimer project.

Site Visits for Rebated Equipment

No site visits were completed for customers who received rebates for equipment projects because
specifications for evaporator fan projects, which make up 66% of the reported savings for all equipment
projects, cannot easily be verified on site. Evaporator fan motors are enclosed inside grocery refrigeration
cases, and their specifications cannot be accessed unless the case is emptied.
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2.2.4.2 Ex Post Savings Methodology and Findings: Lighting Projects

Cadmus verified savings for a sample of 35 lighting projects. The sample size was based on the PY6
realization rate error ratio of 0.30. One-third of the sample was drawn at the close of each of the first
three quarters in PY7. Cadmus reviewed all applications, ICSP documentation, EEMIS records, and
payment records for each sampled project for eligibility and compliance with the 2015 Pennsylvania TRM.
Site visits were conducted for all the sampled projects to verify a sample of lamps (90/20
confidence/precision within a project) for installation, fixture counts, fixture types, hours of use and
coincidence factors, interactive factors, and building type. Building square footage was also verified on
site for new construction projects.

Records Review for Lighting

The records review consisted of a desk review of the file record for each of the 35 projects in the sample.
The purpose of the review was to check for data accuracy and compliance with the 2015 Pennsylvania
TRM requirements. Logger files and analysis were also reviewed if the ICSP based hours of use on a light
metering study. Ex post adjustments were made when discrepancies were found. The results of the
records review were combined with the site visits findings to determine the verified savings for each of
the sampled projects.

Cadmus developed a site visit verification version of the TRM Appendix C for each project.

Cadmus conducted desk reviews and site visits for 35 lighting projects. Table 2-15 summarizes the
sampling for the database review.

Table 2-15: Prescriptive Equipment Database Review

Stratum Population Assumed Target Achieved Evaluation Activities
Size Levels of Sample size | Sample Size
Confidence
& Precision
Lighting 1,365 90/10 35 Database review, process, impact
Small 1,080 N/AL N/AL 10
Small-Medium 199 N/AL N/AL 7
Medium-Small 61 N/AL N/AL 6
Large 25 N/AMR N/AM 12
Program Total 1,365 35
[11 Sample size was set at the program level then allocated to strata according to Neyman routine. Each stratum does not
have a target sample size.
121 Equipment population size refers to the number of unique billing account numbers that received rebates.
1B1Two customers submitted projects under multiple equipment categories.

Surveys for Lighting
No surveys were conducted for the impact evaluation data collection or analysis.

Site Visits for Lighting

Site visits were conducted for each of the 35 projects in the impact evaluation sample. The sample size
was based on the PY6 realization rate error ratio of 0.30. The purpose of the site visit was to verify the as-
built conditions for each project and correct any discrepancies reported by the ICSP in the project file. If
a project had a large number of records (approximately 20 or more) in the Appendix C then Cadmus
selected a sample and inspected the sample. The sample size for the Appendix C sample used 90/20
criteria to determine the sample size. Cadmus also interviewed facility representatives to determine
operating schedules and to estimate lighting hours of use. Findings from the site visits were captured in
the verification versions of Appendix C and verified savings were calculated.
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Ex post adjustments were based on site-specific data. Reasons for adjustments included corrections to:

= Fixture type, fixture count

= Annual lighting hours of use

=  Building type and associated stipulated lighting hours of use and/or coincidence factor
=  Space cooling type

Table 2-16 lists high-level information about the review and results of the site visits.

Table 2-16: PY7 Prescriptive Equipment Lighting Projects - Summary of Site Visits

Substratum Measure Inspection Inspections Inspections Sites with Resolution of Discrepancies

Firm Planned Conducted | Discrepancies
from Reports

Updated savings based on as-built
Small Lighting Cadmus 10 10 3 hours of use, fixture type and counts,
space cooling, and building type

Updated savings based on as-built

SmaI.I— Lighting Cadmus 7 7 6 hours of use, fixture type and counts,
Medium . e

space cooling, and building type
Medium- Updated savings based on as-built
Small Lighting Cadmus 6 6 4 hours of use, fixture type and counts,

space cooling, and building type
Updated savings based on as-built
Large Lighting Cadmus 12 12 9 hours of use, fixture type and counts,
space cooling, and building type

Total 35 35 22

Billing Analysis for Lighting Projects

In July 2014, the SWE granted a partial waiver of the lighting hours of use metering requirement for
lighting retrofits in 18 grocery stores within the same chain. Savings in each store were estimated at
800 MWh/yr to 1300 MWh/yr and would normally require metering at each facility. Because the stores
were similar in size, equipment, and operating schedules, the SWE permitted PPL Electric Utilities to meter
a sample of six stores and apply the results to the population. The SWE further required an IPMVP
Option C billing analysis for all stores, with the results used to calibrate the metered hours of use savings.

As requested by the SWE, Cadmus conducted hourly and daily average billing analysis on all 18 grocery
stores. The analysis was conducted by creating baseline four-parameter change point models using local
outdoor temperatures. Modeled savings were calculated by subtracting the post-retrofit annual billed
kWh for each store from the baseline consumption from the models run with post-retrofit temperatures.
Modeled savings were 77% to 78% of Appendix C reported savings.

Cadmus also created pre- and post-retrofit hourly load profiles of the stores. The profiles showed
significant schedule changes between the pre- and post-retrofit periods for fifteen of the stores. The pre-
retrofit billing data exhibited a high use period from 7 a.m. to 11 p.m. and a low use period from 11 p.m.
to 7 a.m., 7 days a week. The post-retrofit profiles exhibited a continuous schedule with no late night set
back. The effect of the schedule change was that the baseline facility loads were less than they would
have been under the continuous post-retrofit condition.

Cadmus determined that without a baseline adjustment the modeled savings were not representative of
the post-retrofit condition. No information was available in the project files reviewed for this analysis that
could support a baseline adjustment. Additionally, Cadmus conducted site visits at four of the six metered
sites and found no discrepancies in the ex ante Appendix C, including fixture counts and types. Cadmus
therefore used the metered hours of use savings reported in Appendix C.
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2.2.5 Summary of Evaluation Results

Table 2-17 shows the reported and verified energy savings for the PY7 Prescriptive Equipment Program.
Equipment achieved 2,066 MWh/yr of verified savings and had an 86% realization rate. Lighting products
achieved 131,058 MWh/yr savings at a 98% realization rate.

Table 2-17: PY7 Prescriptive Equipment Summary of Evaluation Results for Energy

Stratum PYTD PYTD PYTD Energy PYTD Sample Relative Relative
Reported Adjusted Realization Verified Coefficient of | Precision at | Precision at
Gross Impact Ex Ante LEN Gross Energy | Variation 90% C.L. 85% C.L.
(MWh/yr) Energy (%) Savings (Cv), Error
Savings (MWh/yr) 1 | Ratio (ER), or
(MWh/yr) Proportion
Lighting 133,253 133,253 98% 131,058 0.01 2.05% 1.80%
Equipment 2,591 2,415 86% 2,066 0.07 3.36% 2.94%
Program Total 135,843 135,667 98% 133,124 N/A 2.02% 1.77%
11 Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding.

Table 2-18 shows the reported and verified demand savings for the PY7 Prescriptive Equipment Program.
Equipment projects achieved 0.315 MW of verified demand reduction and had a realization rate of 61%.
Lighting projects achieved 19.437 MW of verified savings at a realization rate of 97%.

Table 2-18: PY7 Prescriptive Equipment Summary of Evaluation Results for Demand

Program Reported Adjusted Demand Verified Sample Relative Relative
Gross Ex Ante Realization Gross Coefficient of | Precision at | Precision at
Demand Demand Rate Demand Variation 90% C.L. 85% C.L.
Savings [1 Savings [21 (%) Savings [ (Cv), Error
(A)) (MW) (MW) Ratio (ER), or
Proportion
Lighting 18.844 20.103 97% 19.437 0.09 3.25% 3%
Equipment 0.461 0.519 61% 0.315 0.003 4.82% 4%
Program Total 19.306 20.621 96% 19.752 N/A 3.20% 2.80%

[1] Reported gross demand reductions do not include the gross-up to reflect T&D losses.
121 Adjusted Ex Ante and Verified gross demand reductions include T&D losses.

Table 2-19 shows the reported and verified energy savings for the lighting stratum. Table 2-20 shows the
results for demand savings for the lighting stratum.
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Table 2-19: PY7 Prescriptive Equipment Summary of Evaluation Results
for Energy Savings of Lighting Stratum

Quarter PYTD PYTD Energy PYTD Sample Relative Relative
Reported Adjusted Realization Verified |Coefficient of| Precision at | Precision at
Gross Impact Ex Ante Rate Gross Energy | Variation 90% C.L. 85% C.L.
(MWh/yr) Energy (%) Savings (Cv), Error
Savings (MWh/yr) 11 | Ratio (ER), or
(MWh/yr) Proportion
Lighting - Q1 38,266 38,266 94% 36,010 0.09 2.90% 2.53%
Lighting - Q2 18,115 18,115 97% 17,488 0.08 3.86% 3.38%
Lighting - Q3 37,315 37,315 104% 38,685 0.15 5.56% 4.87%
Lighting - Q4 39,556 39,556 98% 38,875 0.12 2.31% 2.31%
Program Total 133,25302 133,2530 98% 131,058 0.01 2.05% 1.77%
[ Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding.
121 program total does not match total of Q1, Q2, Q3, and Q4 due to rounding.

Table 2-20: PY7 Prescriptive Equipment Summary of Evaluation Results
for Demand Savings for Lighting Stratum

Quarter PYTD PYTD Demand PYTD Sample Relative Relative
Reported Adjusted Realization Verified Coefficient of | Precision at | Precision at
Gross Ex Ante Rate Gross Variation 90% C.L. 85% C.L.
Demand Demand (%) Demand (Cv), Error
Savings [1 Savings (2 Savings [21 | Ratio (ER), or
(MW) (MW) (MW) Proportion
Lighting - Q1 5.014 5.352 91% 4.886 0.2944 10.26% 8.98%
Lighting - Q2 2.911 3.114 88% 2.740 0.1748 7.30% 6.39%
Lighting - Q3 5.044 5.387 108% 5.792 0.0619 3.23% 2.83%
Lighting - Q4 5.874 6.249 96% 6.019 0.2058 3.95% 3.95%
Program Total 18.844 20.103 97% 19.437 0.09 3.25% 3.0%
11 Reported gross demand reductions do not include the gross-up to reflect T&D losses.
12l Adjusted Ex Ante and Verified gross demand reductions include T&D losses.

Lighting project savings from GNE customers accounted for 24% of overall reported lighting savings. The
2014 Evaluation Framework required that these savings be reported separately at the 85/15
confidence/precision level,’° as though they were from an independent program, as stated here:

“The government, non-profit and institutional populations, and the low-income population should
be evaluated as independent programs if their contribution to their respective sectors [the
residential sector for the low-income population, and nonresidential sector for the government,
non-profit, and institutional (GNI) population] is greater than 20%.”

In accordance with the framework, GNE sector lighting savings were reported as in Table 2-21 for energy
and Table 2-22 for demand.

10" Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and
Conservation Programs. Page 56. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.
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Table 2-21: PY7 Prescriptive Equipment Program Summary of Evaluation Results
for Energy (GNE Lighting Sector) [

Sector Reported GNE Energy Verified Observed Relative Relative
Gross MWh/Total Realization Gross Coefficient Precision Precision
Energy Lighting Rate Energy of Variation at 90% at 85%
Savings (%) (%) Savings (Cv) or Error C.L. C.L.
(MWh/yr) (MWh/yr)21 Ratio in
Sample
Government/Nonprofit/ 33,187 33,187 99% 32,826 0.09 1.13% 0.99%
Education

[11 Realization rate based on sample size (n) of 7.
21 Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding.

Table 2-22: PY7 Prescriptive Equipment Program Summary of Evaluation Results
for Demand (GNE Lighting Sector) []

Sector Reported GNE Demand Verified Observed Relative Relative
Gross MW/Total Realization Gross Coefficient | Precision at | Precision at
Demand Lighting Ratel? Demand of Variation 90% C.L. 85% C.L.
Savings!? (%) (%) Savings!3! (Cv) or
(MW) (Mw) Error Ratio
in Sample
Government/Nonprofit/ 4.687 4.979 97% 4.843 0.22 6.02% 5.27%
Education

[l Realization rate based on sample size (n) of 7.
121 Adjusted ex ante multiplied by the realization rate will not equal verified gross demand savings due to rounding.
Bl Verified gross demand savings for the GNE Lighting Sector do not include T&D losses.

2.3 IMPACT EVALUATION NET SAVINGS

The methods used to determine net savings for downstream programs are provided in the Evaluation
Framework, which discusses the common methods to determine freeridership and spillover in
downstream programs. Freeridership is a measure of the savings that participants would have achieved
on their own in the absence of the program; these savings are subtracted from verified gross savings when
calculating net savings. Participant spillover, on the other hand, credits the additional savings participants
achieved on their own, where their experience with the program was highly influential in their decision
to install energy-efficient equipment without the incentive of rebates. Participant spillover adds to the
net savings calculations.

Net savings are determined only for future program planning purposes. Energy savings and demand
reduction compliance targets are met using verified gross savings.

2.3.1 Net-to-Gross Ratio Methodology

Cadmus used information collected from self-report surveys with participating customers in the
Prescriptive Equipment Program to determine freeridership. Addendum B. Net Savings Common Approach
provides additional detail about the net savings methodology and survey questions used for this analysis.

Cadmus attempted to reach all unique customers who participated in the Prescriptive Equipment
Program. All participants with e-mail addresses were sent an initial survey invitation and two reminder
e-mail invitations. Cadmus called lighting and equipment participants who did not respond to the survey
four to five times over several days at different times of the day and scheduled callbacks when possible.
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2.3.2 Net-to-Gross Ratio Sampling

Cadmus completed online and phone surveys with 65 of 1,309 participants in the prescriptive lighting
component of the program. Cadmus also completed online or phone surveys with 12 of the 114 unique
participants who received rebates for installing equipment projects. Cadmus used both online and phone
survey responses to assess net savings because it found no significant difference between responses.

Table 2-23: PY7 Prescriptive Equipment Sampling Strategy for NTG Research

Stratum Stratum Population | Assumed Cv Assumed Target Achieved Percent of
Boundaries Size or Levels of Sample size Sample Sample Frame
Proportion | Confidence Size Contacted [
in Sample & Precision
Design
S - As many as
Ligh P 1 N/A N/A [ 9

ighting articipants ,309 / / possible 65 86%

. - As many as o
Equipment Participants 119 N/A N/A possible 12 100%
Program Total Participants 1,428 N/A N/A As ma_n vas 77

possible

[11 sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means the percentage of
the sample frame called to complete surveys.
[21 Three of the 68 lighting survey respondents did not answer the NTG questions.

2.3.3 Net-to-Gross Ratio Findings

The freeridership and spillover estimates for the Prescriptive Equipment Program, estimated in
accordance with the SWE’s NTG guidelines, are shown in Table 2-24.

In PY7, lighting stratum freeridership was 23%, spillover was 0%, and the NTG ratio was 77%. This is an
improvement over PY6, where the NTG ratio was 74% for lighting participants.

In PY7, equipment stratum freeridership was 9%. The low freeridership estimate in PY7 was largely driven
by two respondents who represented 97% of the verified energy savings in the analysis sample. One of
these was estimated as a 12.5% free rider and the other high-energy saver as a 0% free rider. If these two
high-energy savers were removed from the equipment strata analysis, the freeridership estimate
(weighted by verified program energy savings) would increase to 36% for the equipment stratum.

Cadmus last evaluated net savings for the equipment stratum in PY4 (participation was low in PY5 and
PY6). In PY4, the equipment stratum freeridership was 77%. The decline in freeridership in PY7 is most
likely due to the pre-application process, which required participants to obtain program approval for a
rebate before installing their equipment.

The lighting stratum accounted for 98% of the Prescriptive Equipment Program’s verified gross energy
savings. Therefore, the overall program freeridership, spillover, and NTG estimates are heavily influenced
by the lighting stratum estimates.
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Table 2-24: PY7 Prescriptive Equipment Summary of Evaluation Results for NTG Research

Estimated Estimated NTG Ratio Observed
Freeridership[ll Participant Coefficient of Precisio
Spillover Variation or 90%
Proportion
Lighting 23% 0% 0.77 0.114 19%
Equipment 9% 0% 0.91 0.039 7%
Program Total 23% 0% 0.77 0.122 20%

1] Estimate is weighted by the survey sample-verified program kWh savings. This method ensures that respondents who
achieved higher energy savings through the program are given a greater influence on the final freeridership estimate than
those respondents who achieved lower energy savings.

2.4 PROCESS EVALUATION

24.1 Research Objectives

The purpose of the process evaluation was to assess the Prescriptive Equipment Program’s processes and
make recommendations for improved program operation. The main topics were process efficiency,
delivery infrastructure, and customer response. The Phase |l process evaluations (last conducted in PY6)
focused on these areas:

Effectiveness of the program (including the direct discount delivery channel) in generating awareness
and disseminating information

Effectiveness of the program (including the direct discount delivery channel) in encouraging
customers to install the program products

Customer satisfaction
Opportunities and barriers

Possible program enhancements

2.4.2 Evaluation Activities

For the Prescriptive Equipment Program, the PY7 process evaluation activities were these:

Program staff and implementer interviews (n=2)
Participant surveys (n=80)

= Lighting participants (n=68)

=  Equipment participants (n=12)

Database and QA/QC review of records

The research activities were consistent with the evaluation plan except for this:

Cadmus planned to complete as many as possible online surveys with participants who received
incentives for equipment and lighting in PY7. Due to a low response rate of 4% for online surveys (35
completes for 760 records attempted), Cadmus conducted a phone survey with participants to boost
survey completes. Because some customers completed multiple projects, Cadmus generated a final
survey sample of unique decision-makers to ensure that no customer was contacted more than once
for the same survey. The final online survey sample contained 39 unique decision-makers for
equipment and 721 unique decision-makers for lighting from the participant group. Cadmus
attempted to reach all 39 equipment participants and 721 lighting participants by e-mail. Of these
760, 35 completed the online survey, 71 opted out of the survey, and 654 did not respond. Cadmus
then attempted to reach these remaining participants through telephone calls and 45 more
completed the survey.
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® Cadmus and PPL Electric Utilities decided not to conduct agriculture trade ally interviews or surveys
because participation was low, information about this equipment was not available early enough to
include in the evaluation, and PPL Electric Utilities was uncertain whether it would continue offering
rebates for agriculture equipment in Phase lll.

243 Methodology

Table 2-25 summarizes the process evaluation’s sampling plan for the Prescriptive Equipment Program
for PY7. See Addendum A. Participant Survey Methodology for more details about the participant survey.

2.4.3.1 Program Staff and ICSP Interviews

In March of 2016, Cadmus conducted interviews with the program managers from PPL Electric Utilities
and the ICSP. The interviews focused on key performance indicators, program design changes, and
implementation successes and challenges.

2.4.3.2 Participant Surveys

Cadmus conducted online and telephone surveys to increase the involvement and sample size of
participants. These surveys asked identical questions to assess program satisfaction and net savings with
responses separated by equipment type.

Cadmus administered the online survey between February and June 2016 and the telephone survey in
July and August 2016. Participants who completed the online survey were excluded from the telephone
survey. When PY7 began, customers could not be contacted for a survey within a year of completing their
last survey with PPL Electric Utilities or Cadmus. This policy for conducting surveys changed in April 2016.
To prepare the contact list, Cadmus removed records of anyone who had completed a PPL Electric Utilities
or Cadmus survey in the past three months or one year depending on the time of survey data collection.
It also removed records of any participants who had also participated in the Continuous Energy
Improvement and Custom Incentive programs because these programs had limited participation and their
participants were in the program-specific sample. The available sample included all participants from
guarters one through four but did not include Q5 because the surveys were completed before these
records were available for data collection.

Some customers completed multiple projects through the Prescriptive Equipment Program. This required
that Cadmus generate a final survey sample of unique decision-makers to ensure that no customer was
contacted more than once for the same survey. The final survey sample contained all unique decision-
makers from the participant group. Table 2-25 lists the process evaluation survey sampling strategy for
the Prescriptive Equipment Program for PY7. More details about sample attrition and the outcome of each
record are presented in Addendum A. Participant Survey Attrition and Final Disposition.
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Table 2-25: PY7 Prescriptive Equipment Process Evaluation Sampling Strategy

Stratum Stratum Population Assumed Assumed Number of Achieved Percent of Used for
Boundaries Size Proportion or Levels of Records Sample Size Sample Evaluation
Cv in Sample Confidence & Selected for Frame Activities (Impact,

Design Precision Sample Contacted to Process, NTG)
Framell] Achieve

Sample (1]
PPL Electric Process, impact,
Utilities Program Staff 2 N/A N/A 2 N/A 2 100% program staff
and ICSP Staff interview
Process, impact,
N - As many -
Lighting Participants 1,309 N/A N/A . 721 @ 68 86% NTGparticipant
as possible
survey
. . As many Process, online
Equipment Participants 119 @ N/A N/A . 39 [2 12 100% .
as possible participant survey
Program Total 1,430 760 82

[ sample frame is a list of participants with contact information who have a chance to complete the survey. Percent contacted means the percentage of the sample frame
called to complete surveys.

21 Although the full population is 265, this count includes records that were available in EEMIS at the time of the final survey.

B3 The final sample frame includes unique records in the PPL database. After selecting all unique records, Cadmus removed any records from the population if the customres
had participated in a survey in the last three months, were selected for Continuous Energy Improvement or Custom Incentive program surveys, did not have valid contact
information (e-mail or telephone number), were on the do not call list, or opted out of the online survey.
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Cadmus attempted to reach all unique customers who participated in the Prescriptive Equipment
Program. All participants with e-mail addresses were sent an initial survey invitation and two reminder
e-mail invitations. Cadmus called participants who did not respond to the survey four to five times over
several days at different times of the day and scheduled callbacks when possible.

Potential sources of bias in the surveys include nonresponse, recall, and social desirability biases. Cadmus
addressed these potential sources of bias by applying survey design and survey data collection best
practices. Surveys were designed to include questions that were not leading or ambiguous, were not
double-barreled, and provided clear interviewing and programming instructions so that they were
implemented consistently.

Although 201 unique equipment participants installed 265 measures, some completed multiple
Prescriptive Equipment projects. Cadmus generated a final survey sample of unique decision-makers with
unique contact information to ensure that no customer was contacted more than once for the same
survey. Additionally, 82 of these participants received farm audits that were not associated with a rebate.
This resulted in a sample frame size of 39 unique participants. The response rate for equipment
participants (31%, 12 of 39 participants in the sample frame) was reasonable; however, bias may have
occurred in cases where participants installed equipment in earlier program years.

The participants in the lighting component of the program had a response rate to online surveys of 4.4%
(32 of 721 surveys delivered). The phone surveys did slightly better with a response rate of 10.9% (36 out
of 330 contacted). Altogether, the response rate for lighting participants (6.4%; 68 of 1051) was low. Even
so, Cadmus achieved slightly more completed surveys in PY7 than the 60 completed surveys in PY6.

244 Achievements Against Plan

Table 2-26 contains the program’s energy savings and the progress toward planned savings. The program
exceeded its planned MWh/yr savings and MW reductions for PY7.

Table 2-26: Prescriptive Equipment Program Savings [

PY5 PY6 PY7 Only Phase Il: PY5-PY7
Verified Verified

Planned Verified Percentage Planned Verified Percentage

of Planned m of Planned
MWh/yr 81,170 89,248 84,469 133,124 158% 252,326 303,542 120%
MW 12.58 15 16 19.44 121% 47.5 48.02 101%
Participation
(Number of 2,348 2,694 N/A 1,484 N/A 15,460 6,526 42%
Projects) [2]

W Planned savings are based on PPL Electric Utilities’ revised EE&C plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 5, 2015, Table M6, p.119, Table 06, p. 135, and Table Q6, p. 154.
12 Number of projects not number of participants.

2.4.5 Program Delivery

The Prescriptive Equipment Program has been operating for seven years and has had a robust network of
contractors supporting it and driving customer participation. The program has been exceeding its planned
energy savings with little marketing. Overall, in PY7, for the combined lighting and equipment survey
respondents, 59 (77%; n=77) were somewhat satisfied or very satisfied with their program experience.

In PY7, there were a few minor program challenges:

= Participation rates were low throughout Phase Il for equipment and agricultural products, so in late
PY6 PPL Electric Utilities increased rebate levels for HVAC equipment and heat pump water heaters.
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The increases appeared to have minor effects on participation. This minimal effect on participation is
believed to be partially a result of the wait-list implemented early in PY7.

®= In PY6, the ICSP conducted audits with 28 agricultural customers, and 17 of these occurred in the last
half of PY6. Four customers received audits and then implemented projects that were rebated during
PY6. All were lighting projects rather than agricultural equipment. None of the PY6 farm audits or 54
PY7 farm audits resulted in rebates for agricultural equipment during PY7.

® In PY6, the program implemented a preapproval requirement. In PY7, the ICSP reported that more
effort was required to review and approve the applications than had been initially anticipated.

2.4.5.1 Key Performance Indicators

PPL Electric Utilities and the ICSP defined plans for energy savings for the Prescriptive Equipment Program
and set levels for two other metrics they monitor—incentive processing time and customer satisfaction.

Program managers noted during interviews that the key performance indicator for incentive processing
was not applicable for PY7 because the program had implemented a wait list. During PY7, the ICSP sent a
regular report to PPL Electric Utilities on application processing times and stated that projects were
meeting this key performance indicator.

In PY7, customer satisfaction was 77%, slightly below the program’s planned 80%, a likely result of
implementing the wait list.

The Prescriptive Equipment Program performance plans for these metrics in PY7 is shown in Table 2-27.

Table 2-27: Prescriptive Equipment Program Key Performance Indicators

Key Performance Metric Goal PY7 Result
Indicator

Wait list implemented for PY7.

Percentage of incentives Process all rebates within 6 .
& ICSP tracks rebate processing and

Incentive Processin L L .
J processed within 6 weeks of weeks of receiving the final

Time L . L . provides weekly updates on
receiving the final application | application. L
application status to PPL.
80% or more of surveyed
customers participating in L .
o P . p” . & 77% of participants gave high
Customer Percentage of satisfied any PPL Electric Utilities . . . .
R . ratings of satisfaction with the
Satisfaction customers program report they are .’
e . . programf(1]
satisfied with their
experience.

W High satisfaction ratings were ratings between 8 and 10; see Figure 2-3.

2.4.5.2 Program Update Outcomes

Some changes were made to the Prescriptive Equipment Program in PY7. The most notable was to
implement a wait list shortly after the program year began to help control oversubscription.

Near the end of PY6, PPL Electric Utilities initiated a limited time offer to increase participation in the
equipment stratum by providing higher incentives for HVAC and heat pump water heaters. PPL Electric
Utilities and the ICSP discontinued the offer after three months because the program was fully subscribed
and PPL Electric Utilities initiated a wait list.

PPL Electric Utilities received applications for six different agricultural measures (14 records) in PY7 for
the first time.
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2.4.6 Participant Profile

Cadmus reviewed the EEMIS database and developed a profile of the 1,821 unique Prescriptive Equipment
Program participants. In PY7, 265 participants (201 unique billing account numbers) received rebates for
equipment and 82 participated in non-rebated farm audits. Of the 1,556 participants who received
rebates for lighting equipment, 91% of projects included controls and sensors.

The majority of program participants were from the small commercial and industrial sector and the GNE
sector, with only 8% large C&I customers. Table 2-28 depicts the sectors that participated in the
Prescriptive Equipment Program by product group.

Table 2-28: Prescriptive Equipment Participation by Sector (Percentage of Accounts)

Prescriptive Equipment(t] [2] 265 71 74 1 119
Prescriptive Equipment Lighting 1,556 17 442 137 960
Total Program 1,821 88 516 138 1079
Participation Percentage by Sector 100% 5% 28% 8% 59%
[11 population size includes non-rebated Farm Audit participants and reflects unique CSP Job IDs.

121 Some agriculture customers have a residential rate class; all sectors are eligible for the Prescriptive Equipment program.

2.4.7 Satisfaction

The online and telephone surveys asked participants about their satisfaction with a number of program
elements. Cadmus pooled online and phone survey responses; results are reported in aggregate.
Satisfaction questions and responses fell primarily into four topic areas—the contractor, application
process, rebate processing and timing, and overall program experience. Cadmus removed responses for
“don’t know,” “refused,” and “not applicable” from the analysis

2.4.7.1 Satisfaction with the Contractor

Forty-seven respondents who received lighting and equipment rebates (82%; n=57) said they were very
satisfied with their overall experience with their contractor. Four percent said they were not too or not at
all satisfied but did not provide additional details. Participant satisfaction with contractors are detailed
below in Table 2-29.

Table 2-29: Satisfaction with Contractor

The contractor’s
assistance with rebate

The contractor’s
knowledge of PPL Electric

Overall experience with
the contractor

Satisfaction Level

Utilities rebate program application paperwork (n=57)
(n=54) (n=53)
Very satisfied 76% 81% 82%
Somewhat satisfied 20% 13% 14%

Not too satisfied

0%

4%

2%

Not at all satisfied

3%

2%

2%

Source: Survey questions E6a,E6b, E6c “How satisfied are you with...” Asked to equipment (n=12) and lighting (n=68). Not
applicable, don’t know and refused responses removed.

Figure 2-2 illustrates respondents’ overall satisfaction with the contractors who implemented their
efficiency projects. The number of responses (n=57 out of 80 respondents completed surveys—68 lighting
and 12 equipment) to questions about contractor satisfaction were slightly lower than other categories.
Nine participants who did not work directly with a contractor, 10 responded “don’t know,” and four
refused to answer.
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Figure 2-2: Contractor Satisfaction by Stratum
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Source: Survey questions E6¢/F3c “How satisfied are you with your overall experience with the
contractor” Not applicable, don’t know and refused responses removed.

2.4.7.2 Satisfaction with the Application Process and Requirements

The majority of survey respondents were either very satisfied or somewhat satisfied with the program
eligibility requirements, terms and conditions, eligible equipment, and rebate forms, as shown in Table
2-30.

Lighting and equipment respondents who were dissatisfied with the application and process requirements
(n=3) believed the overall process was too complex. Respondents who were dissatisfied with the
application form and documentation required for submittal said that the process for determining
equipment eligibility information was too complex and it took too long to complete all of the required
information on the application. One respondent said the process for fixing errors and resubmitting the
application also contributed to the application process being too time-consuming.

Table 2-30: Satisfaction with Application Process and Requirements

Satisfaction Level | The eligibility | The terms and | The availability | Time it took to | Convenience | The simplicity

requirements conditions of of eligible complete the of of the overall
(n=75) the program equipment paperwork scheduling process
(n=75) that qualifies (n=74) inspections (n=76)
for the rebate (n=66)
(n=73)

Very satisfied 60% 60% 67% 38% 64% 46%
Somewhat 39% 35% 30% 42% 30% 37%
satisfied
Not too satisfied 1% 4% 3% 18% 3% 13%
Not at all 0% 0% 0% 3% 0% 4%
satisfied
Source: Survey questions E1g/E1h/E1i/E1j/E1lk and Ele/E1f/E1g/E1h/Eli “How satisfied are you with...”. Not applicable,
don’t know and refused responses removed. Due to rounding, responses may not add to 100%.

2.4.7.3 Overall Satisfaction

Overall, most respondents are satisfied with the Prescriptive Equipment Program (Figure 2-3). Seventy-
five percent of lighting participants (n=65) and 84% of equipment participants (n=12) rated their
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satisfaction as high (rated 8, 9, or 10 on a 10-point scale where 10 means outstanding and 1 means
unacceptable).

Figure 2-3: Satisfaction with Overall Program Experience
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Source: Survey questions E7 and G1 “Thinking about your overall experience with the program, how
would you rate your experience?”

Cadmus asked participants what PPL Electric Utilities and the ICSP could do to improve their program
experience. Participant responses generally fell into three categories—communication about the
application, wait list, and rebate and application processing times:

Application Communications. Respondents who received equipment rebates wanted timely updates
about the application and expected rebate of projects under consideration (four respondents; n=12
equipment respondents). One respondent wanted to “Have project updates on the paperwork and
feedback so | know that things are progressing properly, and that the rebates are going to be
forthcoming.” Additionally, if a project rebate amount was changed or rejected, participants wanted
more information about any inaccuracies in their calculations or paperwork as soon as possible so
they could correct the issue and move the project forward. One lighting and one equipment
participant said it was difficult to reach someone knowledgeable to ask about their projects, which
led to longer application processing times. Four participants receiving lighting rebates (n=25 lighting
respondents) said it was difficult to find a satisfactory answer about the status of their application;!
this may have been a result of the wait list because one respondent said the application had been
submitted but was uncertain about where it currently stood in the list of processed projects.

Wait list. Two equipment respondents expressed confusion and displeasure with the program’s wait
list (n=12). Two lighting participants (n=25) said the wait list began abruptly, and they did not
understand why the program initiated a wait list when their project was ready to be implemented.?

11

12

Only 25 of 68 lighting respondents answered question E3. “What could PPL Electric and E-Power Solutions do to improve
your experience?” The remaining respondents either did not know, refused, or did not have any suggestions for the
program.

Only 25 of 68 lighting respondents answered question E3. “What could PPL Electric and E-Power Solutions do to improve
your experience?” The remaining respondents either did not know, refused, or did not have any suggestions for the
program.
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= Rebate and Application Processing Times. Six lighting respondents (n=25) and one equipment
respondent (n=12) expressed frustration at the overall time for them to complete their participation
in the program. One said the business had initiated the project with the rebate included in the
business’ financials, expecting the rebate by a certain date; however, delays caused worry and the
business had to shift funds to cover the interim until the rebate was received.

2.4.7.4 Opinion of PPL Electric Utilities

Survey respondents rated their opinion of PPL Electric Utilities following their participation in the program
(Figure 2-4). More than half of lighting participants (55%; n=65) said their opinion of PPL Electric Utilities
had improved significantly or somewhat as a result of participating in the program; 5% said their opinion
had decreased somewhat.

Forty-one percent of equipment participants (n=12) said their opinion of PPL Electric Utilities had
improved significantly or somewhat; 16% said their opinion had decreased somewhat or significantly.
Equipment participants were more likely than lighting participants to have their experience in the program
negatively affect their opinion of PPL Electric Utilities (albeit the equipment sample was small n=12).

Figure 2-4: Opinion of PPL Electric Utilities Following Program Participation
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Source: Survey questions K2 and G3 “After participating in the PPL Electric Utilities Rebate Program,
has your opinion of PPL Electric Utilities ...”

248 Marketing and Outreach
2.4.8.1 PPL Electric Utilities and CSP Marketing

PPL Electric Utilities planned a slow and steady pace for applications during Phase Il to closely track
program participation and monitor progress toward the planned energy savings for the program.
According to program managers, with improved tracking, in PY7 PPL Electric Utilities has managed
program participation rates and avoided program oversubscription. One of the ways it managed progress
was to institute a project wait list in May 2015. (All existing reserved projects and completed applications
received before midnight May 19, 2015, were honored and remained eligible for rebates as long as the
project was completed by their reservation deadline.)

During Phase II, PPL Electric Utilities conducted limited marketing. This strategy may have led to low
participation rates for equipment; however, the program met its planned energy savings in PY7. The
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program achieved 158% of its planned energy savings in PY7, so the limited marketing and preapproval
process was successful in helping PPL Electric Utilities reach its planned savings while avoiding
oversubscription.

During PY7, the ICSP conducted outreach events that targeted customers and contractors. Marketing and
outreach focused heavily on the agriculture portion of the program to try to generate more participation.
These outreach activities included attendance at farming events and free audits to potential participants.
Additionally, the ICSP sent a newsletter to contractors about PPL Electric Utilities’ programs and
conducted webinars for participating contractors who were new to the program.

2.4.8.2 Program Awareness

PPL Electric Utilities collected data on the rebate application form to find out how participants learned
about the program and recorded the data in EEMIS. In PY7, 80% (n=1,160; respondents who answered
application question) of program participants heard about the program from their contractor (Figure 2-5).
This indicated that contractors were actively involved in promoting the program and that the contractor
network was functioning well and generating participant awareness effectively with little to no cost to the
program (PPL Electric Utilities does not offer contractor sales performance incentive funds [SPIFs]).
Customers also heard about the program through word-of-mouth and Internet searches.

Figure 2-5: PY7 Program Awareness
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Source: From application “How did you learn about the PPLs rebates?” (n=1,160; don’t knows and
refused removed).

2.5 CONCLUSIONS AND RECOMMENDATIONS

Overall, the program is operating well. A strong network of lighting contractors has kept participation
steady, and the program is on track to meet its planned energy savings for Phase Il. Cadmus offers the
following conclusions and recommendations for PPL Electric Utilities to consider in planning and offering
the program in Phase lll.

Conclusion

Satisfaction with some aspects of the rebate application process is lower than in previous program years.
The percentage of respondents who were very satisfied with the amount of time it took to receive the
rebate after submitting the application fell to 38% in PY7 from 44% in PY6 and from 72% in PY5.
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Additionally, respondents reported frustration at the time it took to receive the rebate. This change in
satisfaction was likely due to the introduction of the wait list process in PY7 (see Section 2.4.7).

Recommendation

PPL Electric Utilities and the ICSP could improve participant satisfaction by providing more support in
filling out the applications with examples of completed applications on the website and a point of contact
available to answer questions about the application forms. Additionally, PPL Electric Utilities and the ICSP
could consider incorporating a way for applicants to track the status of their application online. The ICSP
could also set a timeframe to process rebates. This was a key performance indicator in PY6 but was not
applicable in PY7 due to the waitlist. Cadmus recommends that this key performance indicator be
continued in Phase lll.

Recommendation

The ICSP could also reach out to trade allies who are active in the program and explain at the beginning
of the year that a wait list could occur in the future. Additionally, once a wait list has occurred PPL Electric
Utilities and the ICSP could post an update on their website explaining why a wait list was implemented
and when the wait list is expected to be removed.

Conclusion

Realization rates for energy savings and demand reduction for lighting projects were both high. The
MWh/yr gross impact realization rate was close to 100% and has been consistently greater than 90% since
PY3. These high rates indicated good adherence to TRM requirements as outlined by Cadmus in annual
TRM lighting guidance memos prepared for the ICSP (see Section 2.2.4.1).

Recommendation
In Phase lll, the ICSP should continue to adhere to the TRM. Additionally, Cadmus suggests that the ICSP
add a QA/QC protocol to ensure Appendix C inputs and results match EEMIS.

Conclusion

Cadmus found many data entry errors for equipment measures in EEMIS during its database review and
when reviewing project documentation that could have been addressed by the ICSP during a QA/QC
process. It appears that the QA/QC process could be improved in the data provided by the ICSP before
loading into EEMIS (see Section 2.2.4.1).

Recommendation

In Phase Ill, the ICSP has a QA/QC plan in place to catch any data entry errors. Cadmus suggests enhancing
QC processes to identify record duplicates, out-of-range values, and flag entries when data fields are
populated that are not applicable to the rebated equipment (e.g., heating capacities for air conditioners).

Conclusion

Many of the equipment projects that received incentives during PY7 were installed during the PY5 or PY6
timeframes. The long span between the installation date and the survey may impact the customer’s recall
about decision-making, thereby biasing NTG scores or satisfaction responses (see Sections 2.2.4.1 and
2.3.3).

Recommendation

In Phase lll, there are several changes that should minimize the time between project installation and the
survey. First, customers are required to submit their rebate application within 180 days of project
installation. Second, the ICSP will share participant contact data with Cadmus monthly so that online
surveys can be conducted throughout the program year.
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2.5.1 Status of Recommendations for Program
Table 2-31 contains the status of each PY7 process recommendation made to PPL Electric Utilities.

Table 2-31: Prescriptive Equipment Program Status Report on Process and Impact Recommendations

Recommendations EDC Status of Recommendation (Implemented,
Being Considered, Rejected AND

Explanation of Action Taken by EDC)
Prescriptive Equipment Program

Consider providing more support in filling out the Implemented.
applications with examples of completed applications on the
website and a point of contact available to answer questions
about the application forms

Consider incorporating a way for applicants to track the Implemented.
status of their application online.
Consider reaching out to trade allies who are active in the Implemented.

program and explain at the beginning of the year that a wait
list could occur in the future.

Consider posting an update on the website explaining why a | Will be implemented if there is a waitlist in Phase Ill.
wait list was implemented and when the wait list is expected
to be removed.

Consider requiring the ICSP to add a QA/QC protocol for | Implemented.
lighting projects to ensure Appendix C inputs and results

match EEMIS.
Consider enhancing QC processes to identify record Implemented. Additional QA/QC was implemented for Phase
duplicates, out-of-range values, and flag entries when data Il and will be continually improved.

fields are populated that are not applicable to the rebated
equipment (e.g., heating capacities for air conditioners).
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2.6 FINANCIAL REPORTING

A breakdown of the Prescriptive Equipment Program finances is presented in Table 2-32.

Table 2-32: Summary of Prescriptive Equipment Program Finances

Cost Category

Actual
PYTD
Costs

($1,000)

Actual
Phase Il
Costs
($1,000)

1 Incremental Measure Costs (Sum of rows 2 through 4) $95,123 $146,969
2 EDC Incentives to Participants $15,341 $35,351
3 EDC Incentives to Trade Allies 0

4 Participant Costs (net of incentives/rebates paid by utilities) $79,782 $111,618

Increases in costs of natural gas (or other fuels) for fuel-switching programs

5 Program Overhead Costs (Sum of rows 6 through 10 ) $6,373 $14,105
6 Design & Development S0 S0
7 Administration, Management, and Technical Assistancell] $6,373 $14,105
8 Marketingf?! S0 S0
9 EDC Evaluation Costs S0 S0
10 SWE Audit Costs S0 S0

12 Total TRC CostsB! (Sum of rows 1, 5 and 11) $101,548 $161,119
13 Total NPV Lifetime Energy Benefits $111,324 $222,649
14 Total NPV Lifetime Capacity Benefits $9,431 $19,449
15 Total NPV O&M Saving Benefits (50) (50)
16 Total NPV TRC Benefits4 $120,755 $242,098
17 TRC Benefit-Cost Ratiol®! 1.19 1.50

management and legal, and technical assistance.
2 Includes the marketing CSP and marketing costs by program CSPs.
18 Total TRC Costs includes Total EDC Costs and Participant Costs.

Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total
Resource Cost Test Order. Please see the “Report Definitions” section of this report for more details.

W Includes rebate processing, tracking system, general administration, EDC and CSP program management, general

14 Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon
verified gross kWh/yr and kW savings. Benefits include avoided supply costs, including the reduction in costs of electric

energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for periods when there is
a load reduction. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits for Phase II.
51 TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
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ADDENDUM A. PARTICIPANT SURVEY ATTRITION AND FINAL
DISPOSITION

Contact Instructions

PPL Electric Utilities provided survey contact instructions for conducting surveys. Customers cannot be
contacted for a survey if they completed a PPL Electric Utilities or Cadmus survey in the past year They
cannot be contacted for a survey if they have opted out of a survey or have asked not to be contacted
again. Telephone survey calls cannot take place on Sundays or national holidays.

Sample Cleaning and Aftrition for Standard Lighting Participants

Cadmus coordinated with PPL Electric Utilities’ contractor to screen the sample and remove customer
records called in the past three months (whether for a Cadmus survey or a PPL Electric Utilities survey)
and those who requested not to be contacted again. Cadmus removed records with incomplete
information. Cadmus excluded from this population any participants of the Custom Incentive and the
Continuous Energy Improvement programs to reserve them for inclusion in the limited sample pools for
these program-specific surveys.

In some instances, the same customer completed multiple projects. This required that Cadmus generate
a final survey sample of unique decision-makers to ensure that no customer was contacted more than
once for the same survey. The final survey sample contained all unique decision-makers from the
participant group.

This cleaning and survey sample preparation process reduced the available sample. Cadmus sent e-mail
invitations to the remaining contacts with e-mail addresses. All respondents with e-mail addresses
received an initial survey invitation and two reminder e-mail invitations. If the contact did not complete
an online survey, participants were contacted by telephone. Cadmus attempted to reach respondents up
to five times over several days, at different times of the day, and scheduled callbacks whenever possible.
Table 2-33 lists total numbers of records submitted to the survey subcontractor and the outcome (final
disposition) of each record.

Table 2-33: Prescriptive Equipment Online Sample Attrition Table

E-Mail

Population (number of rebates) [1] 1,309 119
Removed incomplete or e-mail address, inactive customer, completed
survey in past 3 months, on "opt out" list, selected for a different 588 80
survey, duplicate contact
Survey Sample Frame

(sent e-mail invitations) 721 39
Records Attempted 721 39
Did not respond 626 28
Opt out or refused to finish survey 63 8
Completed Surveys 32 3

1 Number of rebates available in EEMIS at the time of the final survey effort.
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Description of Call Outcomes Number of Records
Equipment

Telephone
Population (number of rebates) [1] 1,309 119
Removed incomplete or bad phone number, inactive customer,
completed survey in past 3 months, on "do not call" list, opted out of 683 91
survey, selected for a different survey, duplicate contact
Survey Sample Frame 626 28
(sent to subcontractor for telephone survey calls)
Not attempted 296 0
Records Attempted 330 28
Non-working number 14 0
Wrong number, business 13 0
Language barrier 0 0
PPL Electric Utilities or market research employee 0
Cannot confirm equipment/not aware of participation 2 1
Refusal 74 0
No answer/answering machine/phone busy 96 19
Non-specific or specific callback scheduled 88 0
Partial complete 7
Completed survey 36 8
[11 Number of rebates available in EEMIS at the time of the final survey effort.
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ADDENDUM B. NET SAVINGS COMMON APPROACH

Cadmus used self-report surveys to assess net savings for the Prescriptive Equipment Program, following
the Evaluation Frameworks recommended common method for assessing freeridership. The SWE team
reviewed and approved the survey prior to fielding.'®

The assessment includes two components of freeridership - intention to implement an energy-efficient
project without a rebate and influence of the program in the decision to implement the energy-efficient
project. When scored, each component has a value ranging from zero to 50 and a combined total
freeridership score ranging from zero to 100.

Intention

Intention was assessed through several brief questions to determine how the project likely would have
differed if the respondent had not received the program assistance. If the customer received more than
one rebate, these questions focused on the project with the largest energy savings.

Intention Survey Questions
Al. Please describe why your company completed this project. Was it ... [RECORD ALL THAT APPLY]

To expand the facility; Replace old or nonworking equipment; Improve energy efficiency; Increase
the comfort level of the building; To facilitate a change in production levels; Other reason [SPECIFY];
Don’t know; Prefer not to answer

A2. When you first learned about the Prescriptive Equipment rebate program, was the entire cost of
the purchase and installation of the project included in your company’s capital budget for this
project?

Yes; No; Not applicable; Don’t know; Prefer not to answer

A3. Had your organization ALREADY planned and designed your project BEFORE your organization
heard about the PPL Electric Utilities rebates?
Yes; No; Not applicable; Don’t know; Prefer not to answer

A4. What would have likely happened if you had not received the rebate from PPL Electric Utilities?
Canceled or postponed the project at least one year; Reduced the size, scope, or efficiency; Done the
exact same project (no change) on the same schedule; Not applicable; Don’t know; Prefer not to
answer

[ASK IF Ad= 2]
A5. By how much would you have reduced the size, scope, or efficiency? Would you say a...[READ LIST]

Small amount or reduced by less than 20%, Moderate amount or reduced by 20% to 50%; Large
amount or reduced by over 50%; Don’t know; Prefer not to answer

[ASK IF Ad= 2]

13 Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and
Conservation Programs. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.
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A6. Please describe what your company would have reduced about the size, scope, or efficiency of the
project.
[RECORD ANSWER]; (Don’t know); (Refused)

[ASK IF LEDFLAG=LED]
A7. If you had not received the rebate from PPL Electric Utilities for the LED lights, which of the

following do you believe would have most likely happened? [SELECT ONE RESPONSE]

Put off replacing the lights with LEDs for at least one year or cancelled it altogether; Replaced fewer
lights with LEDs; Installed different lights [ASK O] (What kind? [SPECIFY]); Installed the same number
and type of LED lights anyway; Done something else [ASK 0] (What would you have done?
[SPECIFY]); Did not receive LED lights; Don’t know; Prefer not to answer

Influence

Influence is assessed by asking about how much influence—from 1 (no influence) to 5 (extreme
influence)—various program elements had on the decision to do the project the way it was done. The
items selected for rating were specific components of the Prescriptive Equipment Program.

Influence Survey Questions
A8. Please rate each item on how much influence it had on the decision to complete the project the

way it was completed. Please use a scale from 1, meaning no influence, to 5, meaning the item was
extremely influential in your decisions. If a statement is not applicable, indicate that as well.
[RANDOMIZE LIST]

No Extremely Not Prefer not
influence influential applicable | to answer

INFLUENCE SCORE = Value in parentheses, underneath each rating is the influence score. Respondents’ score comes from
max Rating of responses highlighted in green below.

a. PPL Electric Utilities staff
such as your Key Account
Manager or E-power
Solutions

b. PPL Electric Utilities
rebates for this project

c. PPL Electric Utilities
marketing

d. PPL Electric Utilities
information about energy
efficiency

e. Your company’s financial
policy for energy efficiency
projects (IRR, ROI, etc.)

f. [ASK IF PARTICIPATED IN
THE PAST] Past participation
in a PPL Electric Utilities
program

g. The contractor, vendor, or
consultant who helped design
your project

h. Your company’s energy
efficiency policies
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A9. Was there anything else that was highly influential in your decision to complete the project in the
way that you did?
Yes [SPECIFY]; No; Prefer not to answer

[ASK IF A8G=4 OR 5]
A10. How did the contractor, vendor, or consultant influence your decision to conduct the project as it

was completed?
[RECORD ANSWER]; Prefer not to answer

Thinking about the [PROJECT DESCRIPTION or V_PROJECTDESCRIPTION] project that was completed...

Al11l. How likely is it that your business would have paid the full cost to install the same quantity and
efficiency of that equipment at the same time you conducted this project? Would you say... [READ
LIST]
Very likely; Somewhat likely; Not too likely; Not at all likely; Don’t know; Prefer not to answer
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3 RESIDENTIAL RETAIL PROGRAM

The Residential Retail Program consists of two components, an upstream lighting component and a
downstream rebated-equipment component. Both components are managed by one ICSP, Ecova.

The upstream lighting component offers incentives to manufacturers to discount the price of energy-
efficient screw-in LEDs sold in retail stores. The program also distributes information about energy-
efficient lighting in brochures, online, and at participating retailers. The ICSP works directly with
manufacturers and retail store channels to coordinate and track the sale of discounted bulbs.

The ICSP also makes CFL recycling bins and recycling education materials available at participating retailers
throughout the PPL Electric Utilities territory as well as in various municipal and community locations. PPL
Electric Utilities posts these CFL-recycling locations on its website.

In PY7, the rebated equipment component provides rebates directly to customers for energy-efficient
refrigerators and heat pump water heaters. This component also includes efficient fossil-fuel water
heaters eligible for rebates under the fuel-switching pilot (see Appendix K: Fuel-Switching Pilot Analysis:
Electricity to Fossil Fuels). The ICSP provides education and promotional materials to participating retailers
and maintains a call and rebate-processing center.

The objectives of the Residential Retail Program are these:!*

=  Provide a mechanism for customers to easily obtain discounted ENERGY STAR-qualified energy-
efficient light bulbs (primarily CFLs in PY5 and only LEDs in PY6 and PY7) and efficient equipment sold
in retail stores

= Achieve widespread visibility through independent and regional retailers that carry the eligible
ENERGY STAR products

= Develop and execute strategies aimed at transforming the market for ENERGY STAR-qualified LED
bulbs and equipment

=  Provide customers with the opportunity to recycle CFLs through retailers and municipalities and
educate customers about proper recycling

® Educate customers on new technologies for light bulbs, such as LEDs, and the impact the Energy
Independence and Security Act (EISA) will have on sales of energy-efficient light bulbs

= Engage retailers by educating and training retail sales associates about the energy-efficient equipment
=  Provide a one-stop call and rebate processing center
®=  Promote other PPL Electric Utilities energy efficiency programs

=  Obtain annual savings of approximately 186,000 MWh/yr from the lighting component of the program
and 5,800 MWh/yr from the rebated equipment component

A summary of program metrics can be found in Table 3-1.

14 Program objectives are stipulated in PPL Electric Utilities’ revised EE&C Plan (Docket No. M-2012-2334388) approved by
the Pennsylvania PUC on June 5, 2015, p. 47.
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Table 3-1: Residential Retail Program Summary

Pro Phase Phase Phase Phase Phase Phase D Og osto P
A 0 0 0 000 0
Residential Retail- Equipment 7,508 7,784 7,754 0.62 16,102
i i il- 3.75 $25,960 $3.35 $0.033
Residential Retail- Upstream 196,294 199,782 198,264 0.69 608,175
Lighting
Total 203,802 207,565 206,018 0.69 3.75 $25,960 $0.13 $0.033 624,277
[11 Expenditures are tracked at the program level, not by component.
[21Total EDC costs divided by first year kWh savings.
131 Total TRC costs divided by levelized lifetime kWh savings.
14l participant estimates are detailed in Section 3.1.1.
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3.1 PROGRAM UPDATES

At the start of PY7, PPL Electric Utilities introduced a tiered rebate for heat pump water heaters. In
addition to the $300 rebate for ENERGY STAR-certified models with an energy factor greater than 2.3,
customers could receive an additional $100, totaling $400, for models with an energy factor of 2.75 or
higher.

3.1.1 Definition of Participant

Residential Retail Program participants for the rebated equipment component are defined by a unique
job, or rebate application. In PY7, the program reported 4,417 equipment-rebate participants.

The upstream lighting component had an estimated 221,366 participants. Of these, an estimated 173,366
purchased 1,317,223 discounted bulbs. Additionally, 48,000 participants were known to have received
free bulbs. Of these, 45,000 bulbs were given away, one per customer, to participants in the Low-Income
Energy-Efficiency Behavior & Education Program and an additional 3,000 were given away to low-income
customers during a holiday dinner event.

The ICSP reported jobs as weekly bulb sales, by product. Cadmus estimated the number of participants by
dividing the total number of bulbs sold or distributed in each year by a bulbs-per-participant estimate
derived from the general population surveys conducted in that program year.

Table 3-2 shows these estimates, by year and sector.

Table 3-2: Phase Il Upsiream Lighting Participant Estimates, by Year and Sector

Program Year Sector Participants Bulbs per Participant

Residential 1,679,161 208,591 8.05

PY Small C&l 212,701 10,582 20.10
Residential 969,730 157,169 6.17
PYe Small C&l 127,695 10,467 12.20
Low-Income 48,000 48,000 1.00

PY7 Residential 1,211,953 160,311 7.56
Small C&I 159,270 13,055 12.20

3.2 IMPACT EVALUATION GROSS SAVINGS

3.2.1 Reported Gross Savings

In Phase Il, the Residential Retail Program reported energy savings of 203,802 MWh/yr and demand
reduction of 25.49 MW, as shown in Table 3-3. The savings for the small commercial and industrial (C&I)
sector included adjustments to account for cross-sector sales in the upstream lighting portion of the

program, as described in Appendix D: Residential Lighting Upstream Program Cross-Sector Sales.
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Table 3-3: Phase Il Residential Retail Reported Results by Customer Sector

Sector Phase Il Phase Il Reported Phase Il Reported Incentives Paid
Participants Gross Energy Gross Demand ($1,000)
Savings Reduction
(MWh/yr) (Mw)

Residential 541,899 146,828 11.67 $14,411
Low-Income 48,000 1,467 0.16 -
Small C&l 34,197 55,487 13.67 $1,750
Large C&I 1 0 0.00 SO
Government/Nonprofit/Education 180 20 0.00 S8
Phase Il Total [1] 624,277 203,802 25.49 $16,169
11 Total may not equal sum of column due to rounding.

Table 3-4 shows the Phase Il Residential Retail Program results by customer sector and component.

Table 3-4: Phase Il Residential Retail Reported Results by Customer Sector & Component

Residential — Equipment 15,828 7,448 0.69 $14,411
Residential — Upstream Lighting 526,071 139,380 10.98 SO
Government/Nonprofit/Education — Equipment 180 20 0.00 S8
Large C&I — Equipment 1 0 0.00 SO
Low-Income — Upstream Lighting 48,000 1,467 0.16 SO
Low-Income — Equipment 0 - - S0
Small C&I — Equipment 93 40 0.00 $1,750
Small C&| — Upstream Lighting 34,104 55,447 13.66 S0
Phase Il Total 624,277 203,802 25.49 $16,169

3.2.2 EM&V Sampling Approach

Cadmus used methods specific to each program component to review and adjust savings estimates. For
the upstream lighting component, it conducted an audit of lighting manufacturer invoices and reviewed
all database records. It used the distribution of discounted bulbs, by manufacturer and retailer, to develop
a strategic sample of manufacturer lighting invoices, including a diversity of manufacturer and store

invoices in the sample.

Cadmus verified the rebated equipment via desk audits of a simple random sample of rebate forms. It also
used the ENERGY STAR-qualified and Consortium for Energy Efficiency (CEE)-qualified product lists to look
up model-specific inputs and make adjustments to savings estimates based on either the 2014 or the 2015
Pennsylvania TRM,*® depending on the year in which the equipment was installed. Cadmus prorated the

15 Pennsylvania Public Utility. 2014 Technical Reference Manual. June 2014. Available online:
http://www.puc.pa.gov/pcdocs/1300345.docx

Pennsylvania Public Utility. Technical Reference Manual. June 2015. Available online:

http://lwww.puc.state.pa.us/filing_resources/issues_laws_regulations/act_129_information/technical_reference_manual.aspx
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sample of 72 rebated units between refrigerators and heat pump water heaters, based on reported
energy savings, and reviewed a census of the 67 fuel-switching pilot equipment.

The PY7 sampling plan for refrigerators and heat pump water heaters was designed to meet the target of
70 records, selected from Q1 to Q3 data. Cadmus reviewed all fuel-switching pilot products.

The EM&YV sampling strategy is summarized in Table 3-5.

Table 3-5: PY7 Residential Retail Sampling Strategy

Stratum Population Target Achieved Evaluation Activity
Size Levels of Sample

Confidence Size
& Precision

Upstream Lighting

Manufacturer Invoice Audit 466 90/10 70 81 Impact; strategic sample
| ; |
Rebated Equipment 4,417 90/10 70 139 mpact; random sample,
records review
Database Review 112,371 N/A N/A N/A Impact; census, QAQC and ex

(Lighting and Equipment) ante adjustments
Program Total N/A 90/10 140 220 Multiple

3.2.3 Ex Ante Savings Methodology and Findings

Cadmus adjusted the ex ante reported savings from EEMIS to align with assumptions specified in the 2014
or 2015 Pennsylvania TRM. These TRM ex ante adjustments are made to the population, prior to any ex
post evaluation activity. Adjustments modified all records and savings reported in EEMIS if the reported
ex ante savings included placeholder inputs. These could include, for example, planning assumptions, the
TRM assumptions, and specifications of the actual equipment rebated to participants. This resulted in the
adjusted ex ante savings used in the equation to determine the program’s realization rate.

3.2.3.1 Ex Ante Savings Findings: Rebated Equipment

Refrigerators

For refrigerators, Cadmus looked up model number, volume, and estimated annual energy consumption
on lists retrieved from the ENERGY STAR and CEE websites. For models installed during PY7, Cadmus used
only the current ENERGY STAR- or CEE-qualified product lists to determine eligibility for savings. For the
very small number (less than 0.5% of records) of models for which these data were not available, it
checked an older list if the record was installed in PY6 and used the most conservative 2014 TRM default
savings assumption. Cadmus could not confirm eligibility for two records and therefore accorded them ex
ante adjusted savings of zero.

Cadmus used the TRM algorithms,'® by configuration and model-specific volumes, to compute the
baseline usage according to federal standard maximums. The federal efficiency standards for refrigerators
changed on September 15, 2014. Because ENERGY STAR and CEE specifications are based upon the
percentage of efficiency over the federal standard, this change affected models that qualified for all
designation tiers. The energy-savings assumptions based on these new standards took effect under the
2015 Pennsylvania TRM. Therefore, using the year-specific TRM algorithms to estimate baseline

6 Table 2-53, column 2, in the 2014 Pennsylvania Technical Reference Manual (TRM) and Table 2-69 in the 2015 TRM.
Pennsylvania Public Utility Commission. 2014 Pennsylvania Technical Reference Manual. June 2014. And Pennsylvania
Public Utility Commission. Technical Reference Manual. June 2015.
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consumption was appropriate. Cadmus subtracted each unit’s annual energy consumption from the
calculated baseline to compute ex ante adjusted energy savings, with two exceptions.

In the first exception, the 2014 TRM baseline algorithm for bottom-mounted freezers without door ice
often produced an annual consumption estimate that was less than the annual consumption shown on
the ENERGY STAR list. For the 174 records where this occurred, Cadmus used the default savings from the
2014 TRM. In the second exception, the 2014 TRM did not provide a baseline algorithm for refrigerators
with bottom-mounted freezers; for the 273 records with this configuration, Cadmus used the default
savings from the 2014 TRM.

Heat Pump Water Heaters

For heat pump water heaters, Cadmus verified the energy factor and tank size associated with the model
number (according to the ENERGY STAR-qualified product list) and confirmed that all records reported in
PY7 were for heat pump water heaters with an energy factor greater than 2.3.

Savings for heat pump water heaters with installation dates in PY7 were based on the 2015 TRM algorithm,
shown below, and dependent on energy factor, tank size, and installation location (Fgeate).>’ Because
Cadmus did not have data regarding heating fuel type and the existence of electric cooling, it excluded
the interactive effects from the savings calculations, according to the TRM.

1 1 da lbs Btu
- X HW X 365925 x 8,325 x 122 X (Thor — Tro1d)
EF, (EF,, X F, )) yr gal ” “IbsF hot = “cold
AkWh= ase ee erate 34120 + AkWh/ YT e cool
kWh
+ AkWh/ YT o neat
AKW peak =AkWh X 0.00008047

Approximately 27% of the records reported in PY7 were installed in PY6. Savings for units with PY6
installation dates were based on a similar algorithm from the 2014 TRM; however, the Fgerate factor was
fixed and therefore was not based on installation location.

Fuel-Switching Water Heaters

For fuel-switching water heaters, Cadmus used the default savings in the 2014 or 2015 TRM, based on the
program year in which the unit was installed, but verified the eligibility by confirming the models were
ENERGY STAR-qualified at the time of installation.!® Cadmus made on ex ante adjustment for one unit that
was not ENERGY STAR-qualified.

3.2.3.2 Ex Ante Savings Findings: Upstream Lighting

The EEMIS records for the upstream lighting component of the Residential Retail Program contained input
parameters from the ICSP, which PPL Electric Utilities used to compute energy and demand savings.
Cadmus reviewed the EEMIS extract to ensure consistency and reasonability of data inputs by, for
example, checking wattage and lumens across multiple records for the same product for the census of
records and comparing reported wattages to text descriptions of each bulb type. It also looked up

17" Pennsylvania Public Utility Commission. Technical Reference Manual. June 2015. Page 45, Table 2-47.

18

The ENERGY STAR specification for water heaters changed in April 2015, based on changes in the federal appliance
standard for water heaters.
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baselines in the current TRM tables (e.g., baseline wattages by lumen range and bulb type) and calculated
savings based on delta watts (baseline minus LED watts), the in-service rate, hours of use, and coincidence
factor assumptions specified in the TRM.

A small number of CFLs, sold in PY5, were reported in PY7 Q1 when PPL Electric Utilities discovered a
previously unprocessed invoice. Cadmus assigned baseline wattages to these CFLs using the 2013
Pennsylvania TRM assumptions for CFLs for hours of use, in-service rate, and coincidence factor.?®

For all other bulbs reported in PY7, Cadmus used baselines from the 2015 Pennsylvania TRM.% To
categorize bulbs, it used the bulb type reported in EEMIS (with the exception of a very few adjustments
based on its records review). For reflector lamps, Cadmus used the baseline wattage reported in EEMIS
(the manufacturer-rated equivalent wattage), rather than the default table, according to the instructions
in the 2015 Pennsylvania TRM.

After applying baseline wattages, Cadmus used the wattage field in the EEMIS extract to compute each
record’s evaluated wattage delta for use in the TRM savings algorithm specific to the program year for
that record.

Cadmus computed adjusted savings by applying to each record the appropriate year and sector hours of
use, coincidence factor, in-service rate, and any interactive effect assumptions, as shown in Table 3-6.

Table 3-6. PY7 Savings Algorithm Assumptions, by TRM Year

TRM Year Sector (olTET11414% Hours of In-Service Coincidence Interactive
Use Rate Factor Effect
(KWh/KW)
Residential 6,024 2.80 84% .05
2013 N/A
Small C&lI 822 7.81 79% .61
Residential 1,200,652 2.80 97% .09 -6%
2014/2015 Small C&lI 163,725 8.79 89% .62 12%
Low-Income 48,000 2.80 94% .09 -6%
Total 1,419,223

The small C&I sector’s hours of use and coincidence factor assumptions were weighted values, based on
mapping PPL Electric Utilities” small commercial customer records to the building types provided in the
TRM protocol. The small C&I sector’s in-service rate was based on the PY6 small commercial customer
survey.

19 Pennsylvania Public Utility Commission. Technical Reference Manual. June 2013. Table 2-69: “Baseline Wattage by Lumen
Output” (for general-service bulbs) and Table 2-81: “Reflector Lamps.” Available online:
http://www.puc.pa.gov/pcdocs/1208574.docx

20 The baseline assumptions in Table 2-2: “Baseline Wattage by Lumen Output for General Service Lamps (GSL)” for A-Line
bulbs and Table 2-3: “Baseline Wattage by Lumen Output for Specialty Lamps” for candelabra and globe bulbs are the
same as in the equivalent tables in the 2014 TRM.
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The low-income in-service rate of 94% for the 48,000 giveaway bulbs was based on data collected in the
Low-Income Behavior & Education Program participant survey and the same future years’ trajectory
described in the Uniform Methods Project’s Residential Lighting Evaluation Protocol.?

3.2.4 Ex Post Savings Methodology and Findings
3.2.4.1 Ex Post Savings Findings: Rebated Equipment

Cadmus verified rebated equipment by randomly sampling records and reviewing the associated rebate
forms and invoice documentation obtained from the ICSP. It did not find any errors in the sample of rebate
forms for refrigerators that would change the ex ante adjusted savings or any incorrect quantities in
EEMIS. Cadmus made one ex post adjustment to a heat pump water heater record found in the sample
because its location was incorrectly assigned, but this adjustment was not a large enough to affect the
PY7 realization rate.

For fuel-switching pilot equipment, eligibility for electricity savings was based on conversion from a
standard electric water heater. Cadmus reviewed the rebate forms to ensure that the customer indicated
replacing an electric water heater. Of the 67 rebate forms reviewed, it found two where customers
indicated they had not replaced electric equipment and one where the brand/model information was
inconsistent with the information in EEMIS (the actual information was for a model that was not ENERGY
STAR-compliant). Cadmus made ex post adjustments to these records, according them zero savings.

3.2.4.2 Ex Post Savings Findings: Upstream Lighting

Cadmus reviewed quarterly reports and monthly invoice summaries prepared by the ICSP and compared
the quantities, by bulb type, to those reported in EEMIS. Cadmus also reviewed the per-bulb retail prices
and incentive levels for reasonability in preparation for its econometric study.

The ICSP’s monthly invoice summaries were Excel spreadsheets showing the manufacturer invoice dates,
guantities, and buy-down amounts of bulbs for which the program provided incentives. According to the
ICSP, the manufacturers provided most of these data electronically. However, the bulbs-per-pack was an
input field that the ICSP used to translate the number of units shipped into the total number of bulbs sold.

Because pack size discrepancies that resulted in incorrect quantities could have a significant impact,
despite being present in only a small number of records, Cadmus audited a strategic sample of upstream
lighting manufacturer invoices rather than a random sample to ensure that total bulb quantities were
correctly captured and reported in EEMIS. This audit consisted of checking bulb models (by model number
or bulb type, depending on the level of detail provided in the invoice), packs, units, quantities, and total
incentive amounts between the manufacturer invoices and the ICSP’s invoice summaries. Cadmus also
checked bulb wattages, where available, and followed up on any discrepancies larger than 1 watt
(rounding of exact wattages in bulb descriptions; for example, it is common for a 9.6-watt bulb to be
shown as 9- or 10-watt bulb).

Cadmus verified, through Internet research, the pack sizes for 98% of bulbs for stock keeping units (SKUs)
treated as multi-packs. It could confirm the pack size for the overwhelming majority of bulbs shown as
multi-packs and the strategic sample uncovered no data discrepancies of a different nature that would
affect total quantities or savings assumptions.

2L Dimetrosky, Scott, K. Parkinson, and N. Lieb. The Uniform Methods Project: Methods for Determining Energy Efficiency

Savings for Specific Measures. “Chapter 21: Residential Lighting Evaluation Protocol.” November 2014. Available online:
http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter21-residential-lighting-evaluation-protocol.pdf
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The review and adjustments were considered comprehensive, and the total ex post verified savings for
PY7 was equal to the total ex ante adjusted savings.

3.2.5 Summary of Evaluation Results

The evaluation results for both program components, by measure, are shown in Table 3-7 and Table 3-8.

Table 3-7: PY7 Residential Retail Summary of Evaluation Results for Energy!!l

P D P D P D D
Fuel-Switching Water Heaters 212 209 95% 200 0.2196 0.00%
Heat Pump Water Heaters 2,497 2,608 100% 2,615 0.0203 0.38%
Refrigerators 215 238 100% 238 N/A 0.00%
Upstream Lighting 59,086 61,187 100% 61,187 0.7367 12.00%
Program Total (3] 62,011 64,243 100% 64,240 N/A 11.47%

W values in this table refer to savings at the point of consumption. (Savings targets for MWh refer to values at the point of
consumption.) Due to line losses, savings at the point of generation are systematically larger.

12l Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding

B8 Total may not equal sum of column due to rounding.

Table 3-8: PY7 Residential Retail Summary of Evaluation Results for Demand

P D P D De O P D D
D O De O ) O O
Fuel-Switching Water Heaters 0.017 0.018 96% 0.018 0.2182 0.00%
Heat Pump Water Heaters 0.202 0.229 100% 0.230 0.0201 0.38%
Refrigerators 0.024 0.029 100% 0.029 N/A 0.00%
Upstream Lighting 8.559 9.597 100% 9.597 0.7367 12.00%
Program Total 3! 8.803 9.874 100% 9.874 N/A 11.70%

[l Reported gross demand reductions do not include the gross-up to reflect T&D losses.
121 Ex ante and verified gross demand reductions include T&D losses.
Bl Total may not equal sum of column due to rounding.

3.3 IMPACT EVALUATION NET SAVINGS

The methods used to determine net savings for downstream programs are provided in the Evaluation
Framework,”? which discuss the common methods to determine freeridership and spillover in
downstream programs. Freeridership is a measure of the savings that participants would have achieved
on their own in the absence of the program; these savings are subtracted from verified gross savings.
Participant spillover, on the other hand, credits additional savings that participants achieved on their own,

22 Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and

Conservation Programs. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.
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where their experience with the program was highly influential in their decision to install energy-efficient
equipment without the incentive of rebates. Participant spillover adds to gross savings.

Net savings are determined only for future program planning purposes. Energy savings and demand
reduction compliance targets are met using verified gross savings. Table 3-9 shows the freeridership,
spillover and NTG ratios by program component.

Table 3-9: PY7 Residential Retail Program Summary of Evaluation Results for Net-to-Gross Research

EEY
Precision

Observed Coefficient
of Variation or
Proportion

Estimated NTG Ratio
Participant

Spillover

Target Group or Stratum | Freeridership

(if appropriate)

Upstream Lighting 39% N/A 0.61 0.04 11%
Rebated Equipment 41% 6% 0.64 0.14 24%
Program Total N/A

3.3.1 Net-to-Gross Ratio Methodology: Rebated Equipment

Cadmus had not planned to conduct an analysis to determine net savings for the equipment component
of the Residential Retail Program in PY7; however, because the rebate structure for heat pump water
heaters changed in PY7, Cadmus included questions in a participant survey to reassess freeridership and
spillover for heat pump water heaters. In addition, because there was an increase in the number of fuel-
switching water heaters reported in PY7, Cadmus incorporated answers to freeridership and spillover
questions in the fuel-switching pilot survey into the NTG ratio for PY7.

The overall NTG ratio was determined using a savings-weighted average of the NTG ratios for heat pump
water heaters and fuel-switching water heaters in PY7 and using the NTG ratio for refrigerators from PY6.

For the rebated equipment component of the Residential Retail Program, Cadmus used data collected
from self-report surveys with participating customers (as described above) to determine freeridership.
Addendum C. Net Savings Downstream Rebate Common Approach provides additional detail about the
net savings methodology and survey questions used for this analysis.

3.3.2 Net-to-Gross Ratio Sampling: Rebated Equipment
Table 3-10 lists the sampling strategy for the rebated equipment participant survey conducted in PY7.

Table 3-10: PY7 Residential Retail Sampling Strategy NTG Research—Rebated Equipment

Stratum Stratum Population Assumed Assumed Target Achieved Percent of
Boundaries Size Cv or Levels of Sample size | Sample Size Sample
Proportion | Confidence Frame
in Sample & Precision Contacted
Design to Achieve
Samplel!
Residential Retail HPWH rebates 0
HPWH Participants | reported in PY7 1,235 > 90/10 70 70 36%
Residential Retail Fossil fuel water
Fuel-Switching heater rebates 67 N/A N/A 4902 14 100%
Participants reported in PY7

Wsample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means of all the sample
frame how many were called to get the completes.

12l cadmus attempted to contact as many fuel-switching participants as possible, using the data available as of June 2016, when the
survey commenced, The sample frame excluded customers who were selected for other program surveys and those who
requested not to be contacted.
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3.3.3 Net-to-Gross Ratio Findings: Rebated Equipment
3.3.3.1 Freeridership Findings

The freeridership and spillover ratio estimates for the rebated equipment component of the Residential
Retail Program, estimated in accordance with the Evaluation Framework’s NTG guidelines,?® are shown in
Table 3-11. In PY7, primary research was conducted only for the efficient equipment heat pump water
heater and fuel-switching participants. Cadmus applied NTG ratio developed in PY6 for the rebated
refrigerator stratum to arrive at a NTG ratio at the program-level of 64%, weighted by verified energy
savings, for PY7.

Table 3-11: PY7 Residential Retail Program Evaluation Results for NTG Research—Rebated Equipment

Target Group or Stratum (if Estimated Estimated NTG Ratio Observed Relative
appropriate) Freeridership Participant Coefficient of Precision at

Spillover Variation or 90% C.L.
Proportion

Residential Retail Heat Pump o 0 o
Water Heater Participants 37% 6% 0.69 0.40 %
Residential Retail Fuel- 66% 3% 0.37 0.21 39%
Switching Participants

E::tlidct?;::tlsRetall Refrigerator 65% 3% 038 0.10 17%
:‘t’;'[f]m gebate eceent 41% 6% 0.64 0.14 24%

1 These estimates were weighted by the survey sample-verified program kWh/yr savings. This method ensures that
respondents who achieved higher energy savings through the program measures are given a greater influence on the
measure-level freeridership estimate than those respondents who achieved lower energy savings.

2 The measure level estimates were weighted by the measure’s ex post kWh/yr program population savings to arrive at the
final rebated equipment freeridership estimate of 64%.

Although the survey sample sizes to compute freeridership estimates were not designed to produce
statistically valid results at the measure level, Cadmus noted that the updated PY7 NTG ratio for heat
pump water heaters did not change significantly from PY6, as shown in Table 3-12. For respondents who
purchased heat pump water heaters, the estimated freeridership was 39% in PY6 (n=75) and 37% in PY7
(n=70).% Likewise, when examining the freeridership for heat pump water heaters by rebate level in PY7,
the estimated freeridership of 38% for participants who received a $400 rebate (n=39) was not statistically
significantly different than the 36% freeridership for those who received a $300 rebate (n=31; a = .05).%

Table 3-12: PY7 Residential Retail Program Heat Pump Water Heater NTG
by Rebate Amount for PY7 and PYé!l

Program Year $300 Rebate $400 Rebate Overall
n FR n R Freeridership
PY7 31 36% 39 38% 37%
PY6 75 39% - - 39%

WThese freeridership estimates are weighted by the survey sample-verified program kWh/yr
savings. PPL Electric introduced rebates for $400 in PY7.

23 Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and

Conservation Programs. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.

24 This difference is not statistically significant at 90% confidence.

25 This difference is not statistically significant at 90% confidence.
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3.3.3.2 Spillover Findings

Fourteen PY7 heat pump water heater respondents and three PY7 fuel-switching respondents reported
installing other energy-efficient measures since participating in the program where their participation
was influential on their decision to purchase the items and where they did not receive a program rebate.
Measures mentioned by respondents that qualified for attribution to program spillover are listed in
Table 3-13. The estimated savings for these measures in conjunction with the SWE common method for
participant spillover estimation resulted in the 6% spillover estimate for the heat pump water heater
program stratum and 3% for the fuel-switching program stratum. Addendum C. Net Savings Downstream
Rebate Common Approach provides additional detail about the spillover calculations.

Table 3-13: PY7 Residential Retail Program Heat Pump Water Heater
and Fuel-Switching Participant Spillover Measures

Program Stratum Spillover Measure

Mentions by
Respondents

Clothes Washer 2

Clothes Dryer

Residential Retail Heat Pump Insulation
Water Heater Participants Heat Pump

Refrigerator

Windows

Clothes Washer

Clothes Dryer

Residential Retail Fuel-Switching

. Insulation
Participants

Heat Pump

RlRr|lRr|Rr[RrIN|[O|R, | ok

Water Heater

3.3.4 Net-to-Gross Ratio Methodology: Upstream Lighting

The NTG Working Group, in ongoing meetings led by the SWE and attended by the EDCs and their EM&V
CSPs, discussed a number of approaches to determine net savings and the market effects of upstream
lighting programs. However, developing a method and NTG protocols that could be used consistently
across the EDCs is complicated for several reasons, such as:

= The difficulty in identifying purchasers of bulbs discounted in the upstream program—whether by
store intercept studies or general population surveys

= The lack of sales data in the market as a whole (particularly nonparticipating retail stores and non-
program lamps) and the proprietary nature of these data

= The difficulty of collecting all program data to confidently estimate price response and sales lift
attributable to the program

During the March 2015 meeting, the SWE and EDCs agreed that no single analysis method could fully
demonstrate the net effects of an upstream lighting program and that multiple methods and perspectives
were needed to tell a more robust story about its effect on the market. For PPL Electric Utilities, this would
include its contribution to the market’s transition from CFLs to LEDs. The NTG Working Group discussions
ultimately led the SWE to develop a list of market progress indicators (MPls) the EDCs could (voluntarily)
track, in addition to other planned evaluation activities and analyses for assessing upstream lighting
programs.

During Phase I, Cadmus conducted several analyses that were designed to assess the market effects of
the Residential Retail Program’s upstream lighting component by collecting several of the market progress
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indicators suggested by the SWE. These market progress indicators are indicators of market
transformation assessing changes in retailer practices, consumer awareness and acceptance of LEDs, and
any existing barriers to adoption.

The PY7 analyses and results are discussed in detail in this chapter (Section 3.5 Process Evaluation for
Upstream Lighting). Where data are available, Cadmus makes comparisons to prior program years.
Evaluation activities in PY7 included these:

= Demand elasticity modelling to estimate freeridership (all years, discussed below and in Appendix F:
Demand Elasticity Study)

= General residential population surveys (all years)
" Low-Income Energy-Efficiency Behavior & Education Program survey (lighting questions in PY7)

3.3.4.1 Demand Elasticity Model Estimates of Freeridership

To estimate freeridership for the Residential Retail Program’s upstream lighting component, Cadmus
conducted demand elasticity modeling using bulb sales information (provided by the ICSP) in each year of
Phase Il. Lighting products that incur price changes and promotion over the program period provide
valuable information regarding the correlation between sales volume and prices. Using price elasticity to
estimate freeridership is the same principle applied in the willingness-to-pay analyses using self-report
survey responses as in Phase |. However, rather than relying on self-report data, elasticities are based on
actual observed changes in purchasing behavior in response to program activity.

All available data were used for this analysis in PY7. Overall, the model relied on products with price
variation that accounted for 78% of total lamp sales in PY7.2° The sampling strategy is shown in Table 3-14
and the results of the NTG research is shown in Table 3-15.

Table 3-14: PY7 Residential Retail Sampling Strategy NTG Research—Upstream Lighting

Stratum Stratum Population | Assumed Cv Assumed Target Achieved Percent of
Boundaries Size or Levels of Sample Sample Size | Sample Frame

Proportion Confidence Size Contacted to
in Sample & Precision Achieve
Design Samplel?!

Residential Retail All available
Upstream Lighting . All records N/A N/A N/A N/A N/A
Program Component

WISample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means of all the sample
frame how many were called to get the completes.

Table 3-15: PY7 Residential Retail Summary of Evaluation Results for NTG Research—Upstream Lighting

Target Group or Stratum Freeridership Estimated NTG Ratio Observed Cv or Relative
(if appropriate) Estimated from Participant and Estimated from Proportion Precision at

Demand Elasticity Nonparticipant Demand Elasticity 90% C.L.
Model Spillover Model

s e 39% Not determined 61% 0.04 11%
Component
Program Total 39% - 61% 0.04 11%

26 Products with no price variation provide no information to quantify the relationship between sales and price and are
therefore not included. The representativeness of sales with price variation improved from PY6 where the sales with
variation represented 61% of total program sales.
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The estimated freeridership from the demand elasticity model was 39% for the upstream lighting
component as a whole, down from 48% in PY6.

The results of the elasticity model suggest that freeridership varies by retail channel, with do-it-yourself
(DIY) store (e.g., Home Depot) shoppers being most price sensitive and mass market (e.g., Target) and
club stores (e.g., Costco) are less price sensitive, at least for A-line bulbs. The model estimated
freeridership is roughly 54% for mass market stores, 44% for club stores, and roughly 28% for DIY stores.
The differences may be due to differences in customer demographics, customer expectations as prices of
LEDs continue to decline, or retailer activities unrelated to the program. Club stores in particular had large
increases in sales of reflector bulbs in the fall of 2015 that did not correspond with any program activity.
(See Appendix F: Demand Elasticity Study for a discussion of methodology and findings.)

Additionally, DIY stores had special product promotions in the fall of 2015 that led to a substantial lift in
sales. In October of 2015 one DIY retailer featured an A-line product in a special promotion and A-line
bulb sales increased by 94% after controlling for price. The same retailer featured reflector bulbs the
following month and reflector bulb sales increased by 25%.

The NTG estimate in Table 3-15 reflects only one analysis, the demand elasticity model. This estimate
determined from the elasticity model is more accurately a net-of-freeridership estimate as the model
does not account for spillover or market effects. Therefore, the estimate is likely the floor, or lower limit,
of the NTG ratio for the program as there are additional effects of the program that are influencing the
efficient lighting market more broadly.

3.3.4.2 Upstream Lighting Market Effects

The demand elasticity model is one measure of the market impact of the upstream lighting component of
the program. Cadmus collected data through its general residential population surveys to characterize
consumers’ purchasing patterns, attitudes, demographic differences and price sensitivity to inform a
broader understanding of how the program fits into, and affects, the market for LEDs. For a discussion
about willingness to pay, see Section 3.5.7.6, Willingness to Pay. For a discussion about market progress
indicators, see Section 3.5.7, Market Progress Indicators and LED Purchasing Patterns. Data collected
about various market progress indicators point to the influence on the market of PPL Electric Utilities’
upstream lighting program. However, Cadmus did not quantify the market effects. Therefore, the NTG
ratio includes only freeridership. Should market effects be quantified and included in the NTG equation,
Cadmus is confident the NTG ratio would be higher than 59%.

3.4 PROCESS EVALUATION FOR REBATED EQUIPMENT
3.4.1 Research Objectives

The purpose of the process evaluation for rebated equipment was to assess and provide
recommendations for improving the program'’s effectiveness in achieving its objectives:

= Achieve widespread visibility through independent and regional retailers that carry the eligible
ENERGY STAR products

® Engage retailers by educating and training sales associates about the program-rebated energy-
efficient equipment

® Provide a one-stop call and rebate processing center that would also promote other PPL Electric
Utilities energy efficiency programs

Cadmus designed the process evaluation activities to assess these:
= Effectiveness encouraging customers to install energy-efficient products

=  Customer satisfaction

PPL ELECTRIC UTILITIES Page | 94



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

=  QOpportunities and barriers to promoting participation

= Possible program enhancements

3.4.2 Evaluation Activities

For the equipment component of the Residential Retail Program, the PY7 process evaluation activities are
listed here and discussed in the next section. These activities were consistent with those outlined in
Cadmus’ evaluation plan except additional surveys were completed with heat pump water heater
participants to update net savings analysis. This increased the number of completed surveys from 124 in
the plan to 132 for PY7.

=  Program staff and implementer interviews (n=2)%

=  Participant surveys (n=132)

The participant survey was part of a portfolio-level analysis, collecting data about program satisfaction,
satisfaction with PPL Electric Utilities, freeridership, fuel-switching, and demographics across a number of
Act 129 programs. In addition, Cadmus used this survey to update the net savings analysis for heat pump
water heaters because its incentive structure was modified in PY7.

The sampling strategy for the Residential Retail Program process evaluation is presented in Table 3-16.

3.4.3 Methodology
3.4.3.1 Program Staff and Implementer Interviews

Cadmus interviewed Residential Retail Program managers from PPL Electric Utilities and the ICSP to gain
an understanding of the program process for the current year and to discuss their perspectives about
processes that are working well and areas experiencing challenges.

3.4.3.2 Participant Survey

In PY7, Cadmus conducted a survey that targeted customers who had participated in one of these general
residential rebate programs—Appliance Recycling, Residential Home Comfort (equipment,
weatherization, and audit), and Residential Retail (refrigerator and heat pump water heaters only). A total
of 480 surveys were conducted for all three programs, with 132 surveys completed for participants of the
Residential Retail Program (receiving refrigerator and heat pump water heater rebates). Table 3-16 shows
the PY7 sampling strategy.

The survey collected data for several purposes. The primary purpose of this cross-program survey was to
obtain a preliminary estimate of low-income participation in programs that were not specifically targeting
this sector (i.e., programs that did not require income verification). In addition, Cadmus used this survey
to update the net savings analysis for heat pump water heaters because its incentive structure was
modified in PY7. The surveys also included questions to assess possible fuel-switching behavior, program
satisfaction, satisfaction with PPL Electric Utilities, and basic demographic data.

The sample frame excluded any customers who had participated in surveys within the last three months
or requested not to be contacted. From this sample frame, Cadmus selected a random sample (probability
sampling) and stratified by program.

27 Interviews for equipment and lighting were completed with the same PPL Electric Utilities program manager and ICSP.
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Table 3-16: PY7 Residential Retail EQuipment Process Evaluation Sampling Strategy

Stratum Stratum Population Assumed Assumed Target Number of Achieved Percentage of Used for Evaluation
Boundaries Size Proportion Levels of Sample Size Records Sample Size Sample Activities (Impact,
orCvin Confidence Selected for Frame Process, NTG)
Sample & Precision Sample Contacted to
Design Frame Achieve
Samplell!
PPL Electric Utilities Process. Program Staff
Program and CSP Staff 2 N/A N/A 2 2 2 100% S FI08
Interview
Staff
Refrigerator Residential Process, estimate low-
.g. Retail 3115 0.5 90/10 62 1240 62 34% income participation,
Participants .. .
Participants [ stratified random sample
. . Process, estimate low-
Heat Pump Water Residential income participation
po Retail 1235 05 90/10 70 1041 70 36% participation,
Heater Participants . update NTG, stratified
Participants [
random sample

11 Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means the percentage of the sample frame called to complete interviews.
[2] Cross-program survey included participants of the Residential Retail, Residential Home Comfort, and Appliance Recycling programs. Cadmus completed 480 cross-program
surveys but the results in this table and report reflect only those records and surveys completed for the Residential Retail Program (132 surveys).
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Potential sources of bias in the surveys include nonresponse, recall, and social desirability biases. These
sources of bias were mitigated by applying random sampling whenever possible and using survey design
and survey data collection best practices. Surveys were designed to include questions that were not
leading or ambiguous, were not double-barreled, and provided clear interviewing and programming
instructions so that they could be implemented consistently across interviewers and surveys. Cadmus also
attempted to reach respondents four times over several days at different times of the day and scheduled
callbacks whenever possible. Cadmus fielded the phone surveys during July of 2016.

3.4.4 Achievements Against Plan

Table 3-17 contains the Residential Retail Program’s planned energy savings and incentives and the
progress on these. PPL Electric Utilities” EE&C plan did not separate the annual plan for the upstream
lighting component from the equipment component; therefore, the table provides planned and achieved
savings for the program as a whole.

The Residential Retail Program achieved 107% of its planned Phase Il MWh/yr savings, based on verified
gross savings. It achieved 75% of the planned MW, based on verified gross savings. Although there is no
Phase Il compliance target for MW, Cadmus notes that the discrepancy between the achieved percentage
of planned MWh/yr and achieved percentage of planned MW is because planned MW savings were based
on end-use load profiles, not on the coincidence factors deemed in the Pennsylvania TRM (2013-2015).

Table 3-17: Residential Retail Program Savings!!

MWh/yr 90,314 51,463 50,044 64,240 128% 191,861 206,018 107%

Mwel 8.92 7.76 9.25 9.87 107% 35.45 26.55 75%
- 227,378 171,116

Participants Estimated Estimated N/A 225,783 N/A N/A 624,277 N/A

[ Planned savings are based on PPL Electric’s revised EE&C plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 5, 2015, Table E6, p.56.
[21Planned and verified MW savings include line losses.

3.4.5 Program Delivery

The ICSP managed rebate application processing and provided promotional materials to participating
retailers. However, participants could purchase eligible equipment from any retailer, not just participating
retailers. Based on interviews with program staff, interviews with participants and reviews of database
records, Cadmus determined during PY7 the Residential Retail Program was delivered effectively and
efficiently, and the ICSP met its program goals and forecast sales. Previously identified issues with rebate
processing were addressed when the ICSP took the processing back under its management in late 2015.

For example, Cadmus reviewed the EEMIS tracking dates (rebate received versus invoice date, which
registers the date a rebate check is produced) and confirmed that the average number of weeks to process
a rebate was less than three weeks for applications received during PY7, well under the six-week
maximum established between PPL Electric Utilities and the ICSP.

However, some participants continued to express disappointment with lower refrigerator rebates than
they had expected (525 instead of the higher-tier rebate of $100). Program staff said customers and
retailers were confused because of changes in ENERGY STAR qualification criteria resulting from changes
in the federal standard for refrigerators, interpretations made by ENERGY STAR regarding the efficiency
of various models, and the inventory of older models. The ICSP said it had engaged in discussions with
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ENERGY STAR about the equipment model qualification process and options for managing dynamic lists
in the future and will be working to implement a more user-friendly qualified model list in Phase L.

3.4.5.1 Key Performance Indicators

Aside from planned savings, PPL Electric Utilities and the ICSP did not track or have specific non-energy
savings goals or metrics. Program staff reported that one of the internal metrics it monitored involved
engaging an ample distribution of upstream lighting retailers, by geography and retail channels. In PY7, as
the program came close to meeting its planned savings, PPL Electric Utilities and the ICSP intentionally
tapered off promotional activities for upstream lighting at big box stores, while maintaining a presence at
smaller, independently owned retailers. (The ICSP visits participating retailer locations and provides
training and promotional materials, but actual incentive levels varied only for the lighting component of
the program.)

3.4.6 Participant Profile

Of the equipment rebates reported in PY7, 2710 were for ENERGY STAR refrigerators, 405 were for
ENERGY STAR Most Efficient or CEE Tier 3 refrigerators, 1235 were for heat pump water heaters, and 67
were for fuel-switching (fossil fuel) water heaters.

Ninety-four percent of heat pump water heater survey respondents (n=70) and 84% of refrigerator
respondents (n=62) lived in a detached, single-family home. Only 4% of heat pump water heater
respondents said they lived in an attached or row house, compared to 10% of refrigerator respondents.
These percentages are not statistically different from those observed in PY6.

3.4.7 Sadtisfaction
3.4.7.1 Program Satisfaction

Overall satisfaction with the rebated equipment component was higher in PY7 (n=132), with 79% of all
survey respondents (n=132) saying they were very satisfied, compared to 69% in PY6 (n=216; a= .05,
accounting for finite population correction). Only 15% said they were somewhat satisfied with their overall
experience, compared to 25% in PY6. Respondents who received a rebate for a heat pump water heater
were more likely to say they were very satisfied with the program overall (86%; n=70) than those who
received a rebate for a refrigerator (71%; n=62; a= .05, accounting for finite population correction).

When asked what PPL Electric Utilities could do to improve their experience, 45% of survey respondents
who said they were less than very satisfied (n=22) suggested a simpler rebate structure or process, often
citing differences in the amount received compared to the amount they expected (of these 10
respondents, eight received refrigerator rebates). Three respondents (n=22) suggested faster rebates, and
two expressed dissatisfaction with the absence of rebates for recycling old equipment.

3.4.7.2 Satisfaction with PPL Electric Utilities

Overall satisfaction with PPL Electric Utilities as a provider of electric service was high. Seventy-six percent
of respondents (n=132) rated their satisfaction as 8 or higher (on a scale of 1 through 10), which is
statistically higher than in PY6 (85%; n=216) but not statistically different from the 81% (n=150) in PY5.
Five percent rated PPL Electric Utilities as 7, and 10% gave a rating of 6 or lower.

Thirty-two percent of respondents (n=132) said their opinion of PPL Electric Utilities had improved at least
somewhat after participating in the program (21% said improved somewhat and 11% said improved
significantly). Respondents who received a rebate for a heat pump water heater (n=70) were more likely
to report an improved opinion of PPL Electric Utilities (40% said their opinion had improved at least
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somewhat) than those who received a rebate for a refrigerator, of whom only 22% (n=62) said their
opinion had improved (a=.05, accounting for finite population correction).

3.4.8 Marketing and Outreach
3.4.8.1 PPL Electric Utilities and ICSP Marketing

With approval from PPL Electric Utilities, the ICSP plans, creates, and implements marketing activities and
materials that are specific for the equipment component of the Residential Retail Program. Marketing
materials include posters to display at participating retailers and “ribbons” on refrigerators to indicate
which models are eligible for incentives and to describe the incentive levels.

3.4.8.2 Program Awareness

According to data collected on rebate forms and reported in EEMIS, 42% of participants (n=4,094) learned
about the Residential Retail Program through a retailer. The fuel-switching participants most commonly
learned about the program from PPL Electric Utilities” website or a contractor.?® Only 11% of heat pump
water heater participants (n=1,175) said they heard about the rebate from a contractor, which suggests
there may be room for additional outreach to these market actors. These findings are shown in Figure 3-1
and are similar to the findings in PY6.

Figure 3-1: How Participants Learned About the Residential Retail EQuipment Program
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Source: EEMIS/Rebate forms

28 The sample sizes for the fuel-switching measures are small so variation is to be expected.
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3.5 PROCESS EVALUATION FOR UPSTREAM LIGHTING
3.5.1 Research Objectives

The purpose of the process evaluation for upstream lighting is to assess and provide recommendations
for improving, the program’s effectiveness in achieving its objectives, which are these:

® Provide a mechanism for customers to easily obtain discounted ENERGY STAR-qualified energy-
efficient LEDs and efficient equipment sold in retail stores

=  Achieve widespread visibility through independent and regional retailers that carry eligible ENERGY
STAR products

= Develop and execute strategies aimed at transforming the market for ENERGY STAR-qualified LED
bulbs and equipment

®  Educate customer on proper disposal of CFLs and give them opportunities to do so

® Educate customers on new lighting technologies, such as LEDs

Cadmus designed the process evaluation activities to effectively assess these:

= Awareness of energy-efficient light bulbs = Customer satisfaction and decision-making
= Level of environmentally sound CFL disposal = QOpportunities and barriers
behavior = Possible program enhancements

=  Purchases of energy-efficient lighting

3.5.2 Evaluation Activities

The PY7 process evaluation activities for the upstream lighting component of the Residential Retail
Program are listed here, summarized in Table 3-18, and discussed in Section 3.5.3 Methodology.

=  General residential population surveys (n=337/70 LED purchasers from participating retailers)
=  Program staff and implementer interviews (n=2)%

= Low-Income Energy-Efficiency Behavior & Education Program surveys (included questions about LEDs)
(n=301)

These activities were consistent with those outlined in Cadmus’ evaluation plan with two exceptions: the
sample size for the general residential population survey required 337 completes to achieve the sub-
target of 70 LED purchasers from participating retailers, and the Low-Income Energy-Efficiency Behavior
& Education Program surveys were used to compute an in-service rate for the giveaway bulbs and to
enhance the analysis of market progress indicators.

3.5.3 Methodology

Cadmus’ methodology for the PY7 process evaluation included interviews to gather high-level
perspectives from program staff about the Residential Retail Program and general population surveys with
the residential population. The general population surveys included questions designed to identify likely
participants (bulb purchasers) and nonparticipants (customers who had not recently purchased an LED
from a participating retailer). The Low-Income Energy-Efficiency Behavior & Education Program surveys
included questions about LED awareness, bulb purchases, and installation of the LED bulbs mailed to a
select group of participants.

29 Interviews for equipment and lighting were completed with the same PPL Electric Utilities program manager and ICSP.
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Table 3-18: PY7 Residential Retail Lighting Process Evaluation Sampling Strategy

Stratum Stratum Population Assumed Assumed Target Number of Achieved Percentage of Evaluation
Boundaries Size Proportion or Levels of Sample Size Records Sample Size | Sample Frame Activities

Cv in Sample Confidence Selected for Contacted(!]
Design & Precision Sample
Frame

PPL Electric Program Process, Program
o )
and CSP Staff Staff 2 N/A N/A 2 2 2 100% Staff Interview,
Census
Process, impact,
General 300 total / 70 general population
Residential . 1,200,000 0.5 90/10 LED 16,831 337/70 42% survey, probability
Population .
purchasers sample, simple
random sample
Low-Income Impact, market
Behavior & Both treatment progress indicators
. and control 123,232 0.5 90/10 300 9,984 301 5,350 . ’
Education Program stratified random
- groups
Participants sample
1l Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means the percentage of the sample frame called to complete interviews.
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Cadmus thoroughly reviewed data sources and supporting documentation through a database review and
an audit of lighting manufacturer invoices to ensure data were accurate and to identify possible
improvements in the data handling or quality assurance process.

3.5.3.1 Program Staff and Implementer Interviews

Cadmus interviewed PPL Electric staff and the ICSP to gain an understanding of the program processes for
the current year and to discuss their perspectives on processes that worked well or any areas where they
had experienced challenges.

3.5.3.2 General Residential Population Survey

The purpose of the general residential population survey was to obtain information about recent bulb
purchases. A general population survey allowed Cadmus not only to identify likely program participants
and the rate of participation but also to track market progress indicators and willingness to pay and to
compare the perspectives and demographics of people who have purchased or used LEDs and people who
have not.

The program’s primary target audience was residential customers. However, because incentives were
paid directly to manufacturers, the actual participants were not known. In addition, because signage
indicating PPL’s discounts varies by retailer, customers were not always aware they were purchasing a
program-discounted bulb.

Therefore, Cadmus conducted a general population survey of all PPL Electric Utilities’ residential
customers. It excluded any participants who had received a rebate for a pool pump or an electronically
commutated motor (ECM) fan from the Residential Home Comfort Program, a rebate for a heat pump
water heater from the Residential Retail Program, or a rebate for a fuel-switching pilot program measure.
These participants were reserved for inclusion in the limited sample pools for the program-specific
surveys. It also excluded any customers who had completed a survey in the past year (as required by PPL
Electric Utilities),*° had been selected as part of another sample for a pending or in-process survey, or had
requested not to be contacted.

From this sample frame, Cadmus selected a simple random sample (probability sampling). Potential
sources of bias in the surveys include nonresponse, recall, and social desirability biases. Cadmus
attempted to mitigate these sources of bias by applying random sampling whenever possible and using
survey design and survey data collection best practices. Surveys were designed to include questions that
were not leading or ambiguous, were not double-barreled, and provided clear interviewing and
programming instructions so that they could be implemented consistently across interviewers and
surveys. Cadmus also attempted to reach respondents five times over several days at different times of
the day and scheduled callbacks whenever possible.

3.5.4 Achievements Against Plan

Table 3-19 contains the Residential Retail Program’s planned energy savings and the progress on these.
PPL Electric Utilities’ EE&C plan did not separate the annual plan for the upstream lighting component
from the equipment component; therefore, the table provides planned and achieved savings for the
program as a whole.

30 This policy changed following the conclusion of this survey. As of April 2016, customers could not be contacted for a survey

until three months had passed since they completed their last survey (with PPL Electric Utilities or Cadmus).
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Table 3-19: Residential Retail Program Savings!'l

PY7 Only Phase Il: PY5-PY7
PY5

Verified Ve"f'ed Planned Verified Percentage Planned A L2
of Planned of Planned

MWh/yr 90,314 51,463 50,044 64,240 128% 191,861 206,018 107%

Mw(2l 8.92 7.76 9.25 9.87 107% 35.45 26.55 75%

.. 227,378 171,116
Participants Estimated | Estimated N/A 225,783 N/A N/A 624,277 N/A

[ Planned savings are based on PPL Electric’s revised EE&C plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 5, 2015, Table E6, p.56.
[2IPlanned and verified MW savings include line losses.

The Residential Retail Program achieved 107% of its planned Phase Il MWh/yr savings, based on verified
gross savings. It achieved 75% of the planned MW, based on verified gross savings. Although there was
no Phase Il compliance target for MW, Cadmus notes that the discrepancy between the achieved
percentage of planned MWh/yr and achieved percentage of planned MW was because the planned MW
savings were based on end-use load profiles, not on the coincidence factors deemed in the Pennsylvania
TRM (2013-2015).

3.5.5 Program Delivery

Based on interviews with program staff, interviews with participants and reviews of database records,
Cadmus determined, the upstream lighting component was delivered effectively and efficiently during
PY7, and the ICSP was able to meet its program goals and forecast sales accurately. The quality of data
received from the ICSP was very good in PY7; data across multiple sources were sufficiently detailed and
consistent, and Cadmus did not uncover any material errors during the audit of lighting manufacturer
invoices.

3.5.5.1

Aside from planned savings, PPL Electric Utilities and the ICSP did not track or have specific goals or metrics
unrelated to savings. Program staff reported that the objectives of the program included engaging an
ample distribution of retailers, by both geography and retail channels; increasing awareness and adoption
of LEDs by customers; reducing retail prices of LEDs; increasing awareness of PPL Electric’s bulb subsidies;
and encouraging the responsible disposal of CFLs. The PY7 distribution of bulb sales, by retail channel, is
shown in Figure 3-2.

Key Performance Indicators

PPL ELECTRIC UTILITIES Page | 103



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

Figure 3-2: Distribution of Bulbs Sold, by Retail Channel
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Source: PY7 EEMIS data. (n=1,371,223 bulbs; The “Home Improvement” channel includes do-it-yourself
retailers such as Home Depot, “Club” includes membership chains such as Costco, and “Mass Market”
includes discount retailers such as Walmart.)

3.5.5.2 Program Updates

Program changes in PY7 were these:

= Mailed 45,000 LEDs to participants in the Low-Income Energy Efficiency Behavior & Education
Program

= Distributed 3,000 LEDs at a low-income customer holiday dinner event

= Ramped down incentives at big box stores while maintaining promotions and independent hardware
and grocery channels

3.5.6 Participant Profile

Using data collected in the general population residential survey (n=337), Cadmus established a profile of
customers purchasing LEDs in the upstream lighting component of the Residential Retail Program. Table
3-20 shows the breakdown of respondents into recent purchasers and non-purchasers. Most of the recent
purchases were from retailers participating in the Residential Retail program; 84% of the bulbs
respondents reported having purchased were from participating retailers.
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Table 3-20. General Residential Population Recent LED Purchasers and Non-Purchasers

Customer Subset of Respondents Percentage of Respondents Percentage of LEDs
Base Purchased

Residential Recer_1t. Pur_chasers _from 21% 84%
General Recent LED Purchasers Participating Retailers 28%

Population From Other Retailers 6% 16%
(n=337) Non-Recent Purchasers 72% -

Of the residential respondents who had purchased or used LEDs (n=162), the majority (70%) lived in single-
family detached residences, 10% lived in multifamily apartments, 16% lived in attached houses, and 2%
live in manufactured or mobile homes. Twenty-three percent of respondents who have purchased or used
LEDs (n=162) had a bachelor’s degree, 28% had a two-year or technical degree, 15% had an advanced
degree, and about a quarter had a high school diploma.

In terms of housing type, education level, and age, LED users were not significantly different from non-
users.3! However, in contrast to Cadmus’ findings in PY6, there was a statistically significant difference in
income level among general population residential respondents who had used LEDs and those who had
not: 57% of LED users (n=144) earned more than $50,000 per year compared to 39% of non-users
(n=155).3 (In PY6, these proportions were 55% and 51%, respectively, which was not statistically
different.)

In addition to looking at income, Cadmus determined which respondents were within 150% of the federal
poverty level. In contrast to its findings based on income alone (above or below $50,000), Cadmus did not
find a significant difference between LED users and non-users: 15% of LED users (n=162) were below 150%
of the federal poverty level compared to 14% of non-users (n=175).

3.5.7 Market Progress Indicators and LED Purchasing Patterns
3.5.7.1 Market Progress Indicators

During the residential general population survey, Cadmus gathered data to measure these market
progress indicators—awareness of LEDs, LED purchases, likelihood to purchase LEDs in the future,
experience using LEDS, and willingness to pay for LEDs. This section discusses changes over time, where
possible. Cadmus conducted t-tests on differences in proportion between years, with critical values
(represented as the symbol a) shown in parenthesis to indicate statistically significant differences.

Awareness of LEDs. Seventy-nine percent of general population residents (n=337) were aware of LEDs.
This proportion is unchanged from PY6. About the same number of respondents had seen LEDs for sale at
retail stores (78% in PY7; n=267, compared to 71% in PY6; n=236; this is not a statistically significant
difference). Most respondents (85%; n=337) were not aware that PPL Electric Utilities discounted the
bulbs.

Of the Low-Income Energy-Efficiency Behavior & Education Program survey respondents who had not
received a free LED from PPL Electric Utilities’, 82% (n=225, out of 301 total respondents) were aware of
LEDs, which is not statistically different from the awareness of the general residential population (a=.05).

Purchasing Likelihood and Decision-Making Factors. Cadmus asked respondents how likely they were to
install LEDs in the next 12 months and why. Similar to PY6, 76% of respondents said they were either very

31 Differences are not significant at a=0.10

32 Differences are significant at a=0.025
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or somewhat likely to install LEDs. For the responses not too or not at all likely to purchase LEDs, 27% of
respondents (n=149) said they cost too much. However, the same proportion said either they already had
bulbs in storage (10%) or they did not expect to have to replace any bulbs (17%).

When making a purchasing decision, bulb longevity, brightness, and energy use (in this order) were more
important to respondents than cost (Figure 3-3). In PY6, the importance of most traits was similar to the
importance of these traits; however, in PY7, somewhat fewer respondents (54%; n=337; a=.05) said that
cost was very important compared to 62% in PY6 (n=301).

Figure 3-3: Importance of Various Bulb Traits
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Energy Use
Wattage
Cost
Color Quality
Variety of Bulbs
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Percentage of Respondents Answering "Very Important"

HPY7 [ PY6

Source: Questions P1a-g, “Next, I'll read some factors that people consider when deciding which light bulbs
to buy. For each factor, please indicate whether it is very important, somewhat important, not very
important, or not at all important in your light bulb purchasing decisions.” (PY6 n=301 and PY7 n=337). The
difference in the percentage of respondents who said cost was very important is statistically significant.

3.5.7.2 LED Purchasers, by Sector

In PY7, approximately 70% of residential respondents (n=337) reported purchasing screw-in bulbs, and
28% had purchased LEDs within the last six months, a significant increase (a=.025) from the previous year.
A similar proportion (not statistically different at a=.05) of the subset of low-income respondents
(determined based on demographic questions to have an income less than 150% of the federal poverty
level) had purchased LEDs; this was also true of participants in the Low-Income Energy-Efficiency Behavior
& Education Program. Table 3-21 shows the percentages of respondents who purchased lamps, by
customer base and technology type, from any source (i.e., not just from participating retailers).
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Table 3-21: Percentage of Respondents Purchasing Bulbs in Past Six Months

Customer Base Year LEDs CFLs Incandescent | Any Screw-In
or Halogens Bulb
337 PY7

28% 30% 24% 70%
Residential 301 PY6 16% 29% 26% 65%
General Population

301 PY5 17% 45% Unknown

Low-Income Respondents in 49 PY7 20% 24% 22% 57%
Residential General Population
Low-Income Energy-Efficiency
Behavior & Education Program Survey 301 PY7 24% 12% 12% 46%
Respondents

3.5.7.3 LED Pricing

Cadmus asked general residential survey respondents who had recently purchased LEDs about the price
they paid for the most recently purchased bulb.3® Customers in PY7 (n=73) recalled paying lower prices
than in PY6 (n=23), as shown in Figure 3-4. However, due to the small number of respondents in PY6 who
purchased an LED recently and recalled the price they paid, these differences are not statistically
significant.

Figure 3-4. PY7 Average Prices Paid by Recent LED Purchasers

§7.51
Participating Retailers
$10.35
$8.10
Overall
$10.96
5- $2.00 $4.00 $6.00 $8.00 $10.00 $12.00

EPY7 (n=73) © PY6 (n=23)

Source: Question F8, “F8. Approximately, what was the price of the screw-based LED light bulb
that you purchased most recently?”

PPL Electric Utilities’ program bulbs, especially the most common general-service bulbs, sold for well
within the range most respondents indicated they would be willing to pay for an LED (Section 3.5.7.6).
The average price and incentive levels of program bulbs sold during PY7, weighted by the number of bulbs
sold, are shown in Table 3-22.

33 Cadmus did not ask customers to specify what type of LED they purchased, A-line or reflector/flood, which are significantly
more expensive.
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Table 3-22: PY7 Program Bulb Pricing

Bulb Type Percentage of Average Retail Average Average
Program Bulbs Price Incentive Promotional
Sold Price
Candelabra/Decorative 8% 61 $9.58 $3.59 $4.54
Exempt (3-Way) 0% 5 $21.90 $4.49 $17.42
Globe 1% 23 $12.07 $5.14 $4.66
GSL 71% 185 $9.89 $4.81 $3.67
Pin-Based 1% 4 $16.00 $5.00 $2.51
Reflector 20% 168 $12.74 $5.04 $6.62
Source: EEMIS data; bulbs sold during PY7 (excludes bulbs reported in but sold prior to PY7)

3.5.7.4 General Residential LED Saturation and Use

More general residential survey respondents said they were currently using LEDs, compared to PY6 and
PY5 (a=.025), as shown in Figure 3-5. This is consistent with the trend Cadmus observed in residential
respondents’ reported purchasing behavior.

Figure 3-5: PY7 Percentage of Respondents Using LEDs

PY7 {(n=337)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%  50%

Source: Question E9. Are you currently using any screw-based LEDs inside or outside your home? +
Question E12 “Earlier you said that you acquired screw-based LEDs in the past six months. Of these,
how many are currently installed inside or outside your home?”

The majority of respondents who currently had LEDs installed (and remembered how many; n=145) said
that the LEDs replaced standard incandescent bulbs (Figure 3-6), similar to in PY6. In PY7, somewhat more
respondents said that the LEDs replaced CFLs (32% compared to 22% in PY6); however, this difference is
not statistically significant at 90% confidence.
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Figure 3-6: Type of Bulbs the LEDs Replaced in PY7 and PYé6

PY7 (n=145) 61% 32% %65% |y
B Standard incandescent
. CFL

m Don't know
m Halogen

1 Other: specify

PY6 (n=77) 22% 6% 6% ¥ HLED

0% 20% 40% 60% 80% 100% 120%
Source: E13 (multiple response; responses may add up to over 100%). What kind of light bulbs did the LED bulbs replace?
Of the general residential respondents who had at least one LED installed (n=147), most had fewer

than six installed. Figure 3-7 shows the distribution of responses regarding the number of LEDs
currently installed.

Figure 3-7: PY7 Number of LEDs Currently Installed
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Don't know

Source: General Population Residential Survey, E11. Approximately, how many screw-based LEDs are installed inside
and outside your home right now? (n=147)
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User Experience with LEDs. Figure 3-8 presents general residential respondent’s satisfaction with various
LED bulb traits. The majority of respondents (94%; n=158) were happy with the LED they installed (73%
were very satisfied and 21% somewhat satisfied). Respondents were most satisfied with the brightness of
the bulbs, followed by color quality, ease of finding LEDs to purchase, and longevity. Respondents were
least satisfied with the cost of the LED. Twenty percent of respondents expressed uncertainty about
longevity, presumably due to not having experienced one burning out. (In response to a separate
guestion, 17% (n=158) said that an LED they had installed burned out before it should have.)

Figure 3-8: General Residential Survey Respondents’ Satisfaction with Various LED Traits

H Very Satisfied Somewhat Satisfied [ Not too Satisfied Not Satisfied at All Don't Know
Ease of Finding LEDs 60% @%
Longevity 64% [3%
Variety of Bulbs 41% T 1%

Costof Bulb 32% 11% 5%

Overall Satisfaction 73% 397

|

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents

Source: Questions G2,J3a-f, “How satisfied were you with the screw-based LEDs you installed in terms of...” Note that segments in
the bar graph with no data label represent 3% or fewer of the responses.

3.5.7.5 Awareness of ENERGY STAR

In PY7, the general residential population survey included questions to ascertain whether respondents
were aware that some LEDs meet ENERGY STAR certification standards for longevity, quality, and
efficiency and some do not. Cadmus decided to add these questions in PY7 in response to concerns in the
energy efficiency industry that the emergence of inexpensive, low-quality bulbs (commonly referred to as
“value line” LEDs) could cause disruption of the market for ENERGY STAR certified bulbs.3* ENERGY STAR
revised its lamp specification, relaxing criteria for rated lifetime and omni-directionality. The ENERGY STAR
2.0 specification,® fully in effect in January 2017, will effectively allow less expensive bulbs to carry the
ENERGY STAR label and increase the diversity of bulbs included in utility incentive programs. However, it
is expected that not all “value line” LEDs will meet the requirements and that non-ENERGY STAR-certified
bulbs will continue to compete with program bulbs.

Only 17% of respondents who had recently purchased LEDs (n=93) said they were very aware of this; 24%
said they were somewhat aware. The majority of respondents said they were either not too aware (26%)
or not at all aware (32%) that not all LEDs qualify for ENERGY STAR certification. Cadmus then asked

34 CLEAResult. ENERGY STAR Lamps v.2.0 DRAFT 3 (+ Interim Proposal) Specification Comments. November 23, 2015.
Available online: https://www.energystar.gov/sites/default/files/CLEAResult%20Comments_0.pdf

35 ENERGY STAR. “Certified Products: Lamps Specification Version 2.0.” Accessed October 2016:
https://www.energystar.gov/products/spec/lamps_specification_version_2_0_pd

PPL ELECTRIC UTILITIES Page | 110



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

respondents (who were aware of LEDs) how important ENERGY STAR certification was in their decision to
purchase a particular bulb. Most respondents (n=62) said it was either very important (26%) or somewhat
important (47%) in their decision.

3.5.7.6 Willingness to Pay

As in PY6 and PY5, residential survey respondents indicated their price sensitivity to hypothetical price
points of $5, $10, $7, and $15. In PY7, Cadmus added another price point and asked customers about
willingness to pay $3. In PY7, residential customers were very willing to pay $3 for an LED; however, they
appeared to be less likely to pay S5 or more than were respondents in prior years.

Figure 3-9 compares the percentages of PY7 through PY5 residential customers who reported they were
somewhat or very likely to pay for an LED at different prices points. Willingness to pay $5 or more dropped
in PY7, across all price points, but most noticeably at the $7 price point. However, the majority of
customers (61%) said they would be very willing to pay $3 for an LED and 90% said they would be at least
somewhat willing to pay $3 (somewhat willing + very willing).

Figure 3-9: General Residential Survey Respondents’ Willingness to Pay for LEDs:
PY5 through PY7 Comparison

m PY7 Somewhat likely  mPY7 Very likely
B PY6 Somewhat likely ™ PY6 Very likely
PYS Somewhat likely B PY5 Very likely

PY7

PY6
$3 PYS

PY7
PY6
$5 PYS

PY7

PY6
$7 PYS

Price Point

PY?
$10 pve
PYS -

PY7 EEANEH ’
$15 PY6 I 5%
PYS T 3% T |

0% 10% 20% 30% 40% 50% 60% 70%
Percentage of Respondents

Source: PY7: Questions F11, F15, F16, F17, F18, “Suppose one of your light bulbs burns out or stops working and you need to
buy a new bulb. If a typical screw-based LED cost $3, how likely would you be to purchase the LED instead of a CFL or a halogen
incandescent bulb?” (n=266);

PY6: Questions F11, F15, F16, and F17, “Suppose one of your light bulbs burns out or stops working and you need to buy a new
bulb. If a typical screw-based LED cost $5, how likely would you be to purchase the LED instead of a CFL?” (n=236);

PYS5: Questions F15, F16 & F17, “If the LED cost $5/$8/510 less [than $15], or $10/$7/S5,

how likely would you be to purchase the LED?” (n=215)

Differences between LED Users and Non-Users. Figure 3-10, similar to the previous figures, shows the
percentages of PY7 respondents who were somewhat or very likely to purchase an LED at various price
points but breaks the respondents into groups. “Users” were respondents who either recently purchased
or had used an LED. “Non-users” were the remaining respondents who were aware of LEDs. The
percentage increases indicated in Figure 3-10 represent the increase in total likelihood (sum of somewhat
and very likely) as the hypothetical prices decreased.

Similar to prior years, there is a marked difference in willingness to pay between general residential
respondents who had used LEDs and those who had not. In PY6, the largest jump in willingness to pay
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occurred in general residential non-users, between price points of $10 and S7. However, in PY7, the largest
jump occurred in non-users between price points of $5 and $3, where almost 40% more customers said
they would be at least somewhat willing to buy an LED than at the S5 price point.

Figure 3-10: General Residential LED Users’ versus Non-Users’ Willingness to Pay
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Source: Questions F11, F15, F16, F17, F18, “Suppose one of your light bulbs burns out or stops working and you need to buy a new
bulb. If a typical screw-based LED cost $3, how likely would you be to purchase the LED instead of a CFL or a halogen incandescent

bulb?” (n=162 users and 104 non-users)

3.5.7.7 CFL Disposal

Of the 120 residential respondents who said they had disposed of CFLs in the past 12 months, 60% said
they threw the CFLs in the trash. Cadmus asked those who had not, or were not sure, if, hypothetically,
they were to dispose of a CFL, how they would do so. Less than half said they would throw a CFL in the
trash, and more said they would dispose of CFLs by taking them to a recycling center or a retail store.
Twenty-four percent said they were unsure how they would dispose of a CFL. These patterns are similar
to patterns in previous years, as shown in Figure 3-11 (reported disposal behavior) and Figure 3-12
(hypothetical disposal behavior).

Figure 3-11: Reported Disposal Behavior

B Threw in Trash Recycled/Hazardous Waste Center M Brought to Retail Store [ Stored at Home
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Source: (PY7) Question H2 “How did you dispose of the CFL?” (n=120; multiple response question)

Figure 3-12: Hypothetical Disposal Behavior
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Source: (PY7) Question H3 “If you were to dispose of a CFL, how would you do so?” (n=217; multiple response question)

Only 7% of residential respondents (24; n=337) said they knew that PPL Electric Utilities provided recycle
bins, and only one-third of these 24 respondents had actually seen bins in the last six months.

Similar to past years, 57% of respondents (n=337) said they had no concerns regarding CFL disposal, 19%
had concerns about mercury or other environmental factors, and 11% were unsure about proper disposal.

In PY7, Cadmus included additional questions in the general residential population survey to investigate
whether additional recycle bins might improve disposal behavior. Most respondents who had not or said
they would not recycle CFLs (72%; n=246) said that they would be more likely to recycle CFLs if bins were
available in more locations, such as grocery stores; 16% said they would be somewhat more likely. Of the
remaining 28 respondents who would not be encouraged by more bins, eleven (39%) said there was
nothing that would encourage them, four (14%) said curbside recycling, three (11%) suggested a cash
incentive or electric bill credit, and another three (11%) said they did not know.

3.5.8 Sdtisfaction

Overall satisfaction with PPL Electric Utilities as a provider of electric service was high. Seventy-four
percent of general residential customers (n=337) rated their satisfaction as 8 or higher (on a scale of 1
through 10),% which is similar to findings in previous years. Twelve percent rated PPL Electric as 7, and
13% gave a rating of 6 or lower.

3 Using a 1-to-10 scale where 10 means outstanding and 1 means unacceptable.
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3.5.9 Energy Efficiency Knowledge
3.5.9.1 Knowledge About Ways to Save Energy

Cadmus asked general residential respondents (n=337) to rate their current knowledge about ways to
save energy in their home.?” The majority (55%) rated themselves somewhat knowledgeable. Twenty-four
percent of respondents said they were very knowledgeable, and 15% said not too knowledgeable. Only
4% said they were not at all knowledgeable.

3.6 CONCLUSIONS AND RECOMMENDATIONS

Based on the findings, Cadmus presents its conclusions for PY7 and suggests that PPL Electric consider
these recommendations in PY8.

Conclusion

PY7 rebate-processing times improved since the ICSP began processing rebates in house, and program
satisfaction improved over PY6. The increase in satisfaction is mainly attributable to heat pump water
heater respondents; those who received rebates for refrigerators were not more satisfied. Some
customers were still confused by eligibility criteria for refrigerator rebate tiers (see Section 3.4.7.1).

Recommendation

Continue working with the ICSP to maintain rebate-processing times. Making eligibility criteria, especially
for tiered rebates, as transparent as possible will minimize confusion or frustration among participants.
Implementing an online model-number lookup mechanism for customers, including incentive levels, could
effectively eliminate complaints about rebate amounts that did not meet participants’ expectations.

Recommendation

Freeridership for refrigerators (evaluated in PY6) was high, and per-unit savings are low, especially
following the change in the federal standard for refrigerators, which came into effect in September 2014.
Program satisfaction and the NTG ratio are adversely impacted by refrigerators. PPL Electric could
consider replacing this measure with another common household appliance that will have a larger impact
in terms of both savings and customer satisfaction with the program and with PPL Electric.

Conclusion

General population surveys indicated an increase in the number of residential customers purchasing and
using LEDs. Awareness of, and reported likelihood to purchase LEDs, had not changed since PY6.
Customers still cared very much about bulb longevity, quality, and energy use. Although fewer residential
customers said that cost was a very important factor in their decision regarding which light bulbs to
purchase, their hypothetical willingness to pay at price points of $5 or above dropped significantly since
PY6. Price sensitivity was highest among customers who had not yet used LEDs, and the largest jump in
hypothetical likelihood to purchase was between price points of $5 and $S3 (see Section 3.5.7.6).

Conclusion

The price response (demand modelling) analysis of the program’s LED data indicated retailer’s product
merchandising, such as displays or off-shelf placement increases sales (as discussed in Section 3.3.4.1);
however, there was only one retail channel for which promotional data were provided by the ICSP. The
retailer for which off-shelf placements were tracked saw an average increase in sales of 30% of products
featured in the merchandising displays.

37 Cadmus did not ask Act 129 participants or small commercial customers the same questions about energy efficiency

education or behavior.
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Recommendation

This conclusion suggests another opportunity for the program. PPL Electric Utilities and the ICSP could
work with retailers to use product placement as a lower-cost mechanism for generating sales lift rather
than more aggressive incentives throughout the year. Additionally, PPL Electric Utilities could consider
working with the ICSP to track product placement across all retailers, to the greatest degree that is
practical, so that the program is credited for all activities that increase sales.

Conclusion

The demand elasticity modeling analysis found greater levels of freeridership in big box stores and lower
levels in do-it-yourself stores. While not yet researched, this may possibly be because prices absent
incentives are higher, on average, at do-it-yourself stores compared to club and mass market stores.
Another potential factor could be the emergence of “value line” LEDs in various retailers. If program LEDs
are competing against non-ENERGY STAR-certified bulbs that are cheaper or comparable in price to
discounted program LEDs, one would expect demand to be less elastic. That is, sales would respond less
to changes in prices of program bulbs as customers expect lower prices for LEDs or until incentives are
sufficient so that the program bulbs are cheaper than the “value line” bulbs (see section 3.3.3.1 and
Appendix F: Demand Elasticity Study).

Recommendation

PPL Electric Utilities could consider ways to organize its program to decrease freeridership by focusing on
products or retailers with less competition from non-program eligible LEDs and products where demand
is more elastic in response to price changes. For example, reflector bulbs had elasticities between -1.5 and
-2 in all but the hard-to-reach retailers. This suggests that when prices decrease by 1% for reflector bulbs,
salesincrease by 1.5% to 2%. A-lamps had elasticities that were considerably lower (except at DIY retailers)
that suggest for a price decrease of 1%, sales increase by 0.5% to 1%.

Conclusion

The demand elasticity model demonstrates that freeridership varies by retail channel, and that
promotional merchandizing can have a substantial impact on sales. In addition, general population survey
data indicates that customers, especially those who have not yet used LEDs, are very price sensitive (see
Section 3.5.7.6). Survey data across program years suggests that customers are less willing to pay at price
points above $5 than in prior years. These indicators suggest that the market for LEDs is not homogenous,
thus can still benefit from intervention.

The average price of the general-service LEDs included in the program (Table 3-22) during PY7 was over
S9, which is more than most customers are currently willing to pay. The average price of these bulbs net
of incentives is closer to $4. The fact that 61% of general-population survey respondents (both LED users
and non-users) said they would be very likely to purchase an LED for $3, 32% said they would be very likely
to pay $5, and only 7% said they would be as likely to pay $10, further supports the importance of
incentives in maintaining diffusion of LEDs into the general lighting market.

Conclusion

Hard-to-reach retailers had the least amount of sales with varying prices in PY7 with 36% of HTR sales
represented in the model (see Appendix F: Demand Elasticity Study, Table F-2). Therefore, there is greater
statistical uncertainty in the elasticity estimates for HTR retailers. Additional data with greater levels of
price variation is needed before concluding that demand is less elastic at HTR retailers.

Recommendation

Cadmus recommends that PPL Electric Utilities work with the ICSP to identify opportunities to increase
variation in program activity specifically within hard-to-reach retailers, by introducing new products with
lower price points, special promotions, or pricing experiments, if possible.
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Conclusion

Awareness of ENERGY STAR certification was relatively low (see Section 3.5.7.5). Fewer than half of
customers were even somewhat aware that some bulbs meet the standard and some do not, yet
customers who are at least somewhat aware of the certification said it was important to them. This
suggests customers are not aware some LEDs may not have the high quality they have come to expect,
which could open the door to competition from lower quality, competitively priced bulbs. This may erode
sales of ENERGY STAR-certified program bulbs.

Recommendation

Although bulb quality was important, consumers were still responsive to changes in price. Given the low
awareness that ENERGY STAR certification denotes quality and of the recent emergence of inexpensive
value-line LEDs (not ENERGY STAR-certified), it will be important to watch market trends and purchasing
patterns during Phase lll. This includes monitoring the pricing of program and non-program bulbs, and
consumer attitudes about quality versus price, in order to maintain satisfaction and the impact of program
incentives.

Conclusion

CFL disposal behavior remains relatively unchanged from prior years (see Section 3.5.7.7), with over half
of customers disposing of CFLs in the trash, in spite of more recycling bins in diverse locations. Most
customers (72%; n=246) said they would be more likely to recycle CFLs if bins were available in more
locations. Although PPL Electric Utilities has increased the quantity of bins and the diversity of locations
in which they are available (adding community and municipal locations), very few customers reported
having seen bins.

Recommendation

PPL Electric Utilities has not promoted CFLs for two years and is not planning to resume promoting them.
In Phase lll, PPL Electric Utilities will continue to support the existing bin program but is not planning to
expand the effort to encourage consumers to recycle CFLs. Because few consumers know of the CFL
recycling bins, PPL Electric Utilities could consider bundling advertising of bin locations with other
promotional materials as a cost-effective method to increase awareness. Cadmus is not currently planning
to continue evaluating CFL disposal behavior in Phase lIl.
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3.6.1

Status of Recommendations for Program

Table 3-23 contains the status of each PY7 process recommendation made to PPL Electric Utilities.

Table 3-23: Residential Retail Program Status Report on Process and Impact Recommendations

Recommendations

EDC Status of Recommendation (Implemented,
Being Considered, Rejected AND

Explanation of Action Taken by EDC)

Residential Retail Program

Equipment--Consider implementing an online model-
number lookup mechanism for customers, including
incentive levels, to minimize confusion when tiered rebates
are offered for the same type of appliance.

Being considered.

Equipment--Consider replacing refrigerators with another
common household appliance that will have a larger impact
in terms of both savings and customer satisfaction with the
program and with PPL Electric Utilities.

Rejected but may be reconsidered over time. During the
Phase Ill EE&C Plan, PPL rejected replacing refrigerators with
another household appliance. No other appliances (washing
machines, dishwashers, etc.) have materially higher savings
or a lower program acquisition cost. Also, the purchase of a
new refrigerator often leads to the recycling of an old one.

Upstream Lighting--Work with retailers to use product
placement as a lower-cost mechanism for generating sales
lift rather than more aggressive incentives throughout the
year. Additionally, PPL Electric Utilities could consider
working with the ICSP to track product placement across all
retailers, to the greatest degree practical, so that the
program is credited for all activities that increase sales.

Implemented where possible. Some retailers will not allow
PPL much control over merchandising or provide PPL with
product placement information/documentation. Through in-
store inspections, the ICSP will try to influence and
document product placement.

Upstream Lighting--Consider ways to organize the program
to decrease freeridership by focusing on the products or
retailers with less competition from non-program-eligible
LEDs and products where demand is more elastic in
response to price changes.

Will be considered if the NTGR is too low. Based on the PY7
evaluation, the NTGR is currently acceptable but PPL will
continually look to improve the NTGR where possible within
program budget constraints (i.e. ensure PPL hits its savings
targets within the program’s cost budget).

Upstream Lighting--Work with the ICSP to identify
opportunities to increase variation in program activity
specifically within hard-to-reach retailers, by introducing
new products with lower price points, special promotions, or
pricing experiments, if possible.

Implemented.

Upstream Lighting--Watch market trends and purchasing
patterns during Phase IlIl. This includes monitoring the
pricing of program and non-program bulbs, as well as
consumer attitudes about quality versus price, to maintain
the impact of program incentives.

Implemented. Market effects and saturation studies are in
progress as of October 2016.

Upstream Lighting--Consider bundling advertising of CFL
recycling bin locations with other promotional materials as a
cost-effective method to increase awareness.

Being considered.
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3.7 FINANCIAL REPORTING

A breakdown of the Residential Retail Program finances is presented in Table 3-24.

Table 3-24: Summary of Residential Retail Program Finances

Cost Category Actual PYTD Actual Phase
Costs Il Costs (6]
($1,000) ($1,000)
1 Incremental Measure Costs $12,142 $32,109
2 EDC Incentives to Participants $8,559 $14,552
3 EDC Incentives to Trade Allies - -
4 Participant Costs (net of incentives/rebates paid by utilities) $3,582 $17,557

5 Program Overhead Costs (Sum of rows 6, 7, 8,9, 10 ) $4,092 $8,966
6 Design & Development S0 S0
7 Administration, Management, and Technical Assistance!] $4,092 $8,966
8 Marketing(2! S0 S0
9 EDC Evaluation Costs S0 S0
10 SWE Audit Costs S0 S0

Increases in costs of natural gas (or other fuels) for fuel-switching
programs

$113

$107

12 Total TRC Costsl®! (Sum of rows 1, 5 and 11) $16,347 $41,183
13 Total NPV Lifetime Energy Benefits $45,778 $117,287
14 Total NPV Lifetime Capacity Benefits $3,275 $7,005
15 Total NPV O&M Saving Benefits $12,272 $30,033
16 Total NPV TRC Benefits!4! $61,325 $154,325
17 TRC Benefit-Cost Ratiol®! 3.75 3.75

Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total
Resource Cost Test Order. Please see the “Report Definitions” section of this report for more details.

W Includes rebate processing, tracking system, general administration, EDC and CSP program management, general
management and legal, and technical assistance.

12l Includes the marketing CSP and marketing costs by program CSPs.

131 Total TRC Costs includes Total EDC Costs and Participant Costs.

14l Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon
verified gross kWh/yr and kW savings. Benefits include avoided supply costs, including the reduction in costs of electric
energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for periods when there
is a load reduction. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits for Phase
Il.

[5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

16 Phase Il Costs in this table are discounted back to PY5, thus will not match cumulative costs reported in the PY7 Q4
quarterly report.
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ADDENDUM A. PARTICIPANT SURVEY METHODOLOGY

Dialing Instructions

PPL Electric Utilities provided dialing instructions for conducting surveys. Customers cannot be contacted
within a three months of the last time they completed a survey (with PPL Electric Utilities or Cadmus).3®
Any customer who has requested to be removed from the sample frame for any survey cannot be
contacted again. Telephone survey calls cannot take place on Sundays or national holidays.

Sample Cleaning and Attrition

Prior to the start of survey data collection, Cadmus coordinated with PPL Electric Utilities’ survey
subcontractor to screen the sample and remove records of any customers who completed a survey in the
past three months (whether for a Cadmus survey or a PPL Electric Utilities survey) or who requested not
to be contacted again. Cadmus removed records with incomplete information.

For the cross-program survey, Cadmus selected a simple random sample, stratified by program and
measure category, from the remaining records and sent them to the survey subcontractor. Table 3-25 lists
total number of records submitted to the survey subcontractor and the outcome (final disposition) of each
record for the cross-program survey.

For the program-specific survey, Cadmus selected and sent all remaining records to the survey
subcontractor. Table 3-25 lists total number of records submitted to the survey subcontractor and the
outcome (final disposition) of each record for the program-specific survey. The survey subcontractor
attempted to reach respondents up to four times over several days, at different times of the day, and
scheduled callbacks whenever possible. The survey subcontractor called 795 records and made up to four
attempts per record.

38 This policy changed in April of 2016 before this survey was completed. Prior to this, customers could not be contacted for a

survey until one year passed since they completed their last survey (with PPL Electric Utilities or Cadmus).
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Table 3-25: Cross-Program Sample Attrition

Cross-Program: Residential Retail Participants

Description Heat Pump Refrigerator
Water Heater Count
Count
Total Population (Number of Participants Q1-Q4) (1] 1,151 2,814
Removed incomplete or bad phone number, inactive customer,
completed survey in past year, on "do not call" list, selected for a 110 272
different survey, duplicate contact
Random Sample Selection 1,041 1,240
Sent to Survey Subcontractor 1,041 1,240
Records Not Attempted [2 669 817
Records Attempted 372 423
Nonworking number 33 42
Business/wrong number 5 5
Refusal 60 101
Language barrier 0 3
Ineligible; PPL Electric Utilities or market research employment 3 5
Ineligible; did not participate in program 0 0
No answer/answering machine/phone busy 68 50
Nonspecific or specific callback scheduled 131 151
Partially completed survey 2 4
Completed Survey 70 62
[11 The population from which the survey samples were drawn is slightly lower than the total PY7 population shown in Table
3-16 because incremental tracking records were received after the survey was conducted.
[21 These records were not needed because the overall survey target for the cross-program survey was reached before they
were attempted.
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ADDENDUM B. GENERAL POPULATION SURVEY ATTRITION AND FINAL
DISPOSITION

SURVEY METHODOLOGY
Dialing Instructions

PPL Electric provided dialing instructions for conducting surveys. Customers cannot be contacted for a
telephone survey until one year has passed since they completed their last survey (with PPL Electric or
Cadmus).* Customers who have requested not to be contacted again are also removed from the sample
frame. Telephone survey calls cannot take place on Sundays or national holidays.

Researchers called participants at different times of day and different days of the week to increase the
probability of contact. Researchers attempted surveys with potential respondents up to five times each.

Sample Cleaning and Attrition

Cadmus coordinated with PPL Electric’s survey subcontractor to screen the sample and remove any
records of customers who had been called in the past year (whether for a Cadmus survey or a PPL Electric
survey) or requested not to be contacted again.Cadmus also removed records with incomplete
information and participants reserved for another survey.

Cadmus selected a simple random sample of all remaining records and sent them to the survey
subcontractor. Table 3-26 lists total number of records submitted to the survey subcontractor and the
outcome (final disposition) of each record.

39 This policy changed following the conclusion of this survey. As of April 2016, customers could not be contacted for a survey

until three months passed since they completed their last survey (with PPL Electric Utilities or Cadmus).
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Table 3-26: Survey Sample Attrition Table for General Population Residential Customers

‘ Description | Count ‘

Total Population (Number of Residential Customers) 2,269,287
Random Sample Selection 52,500
Removed because RHC Equipment Participant 7
Removed because Res Retail HPWH participant 49
Removed because incomplete or missing phone number 2,717
Removed because duplicate record 1,204
Removed because inactive 21,952
Removed because on do not call or opt-out list 309
Removed because completed survey in past year 670
Removed because selected for a different survey fielding at the same time 8,761
Sent to Survey Subcontractor 16,831
Records Not Attempted [1! 11,830
Nonworking 384
Business/wrong number 151
Refusal 668
Language barrier 33
Ineligible; PPL Electric Utilities or market research employment 46
No answer/answering machine/phone busy/call privacy 2,014
Nonspecific or specific callback scheduled 1,287
Partially completed survey 81
Completed Surveys 337
W These records were not needed because the overall survey target was reached before they were attempted.
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ADDENDUM C. NET SAVINGS DOWNSTREAM REBATE COMMON
APPROACH

Cadmus used self-report surveys to assess net savings for the Residential Retail Program equipment
rebate program component, following the Evaluation Framework’s recommended common method for
assessing freeridership.*® The SWE team reviewed and approved the survey prior to fielding.

The assessment includes two components of freeridership—intention to implement an energy-efficient
project without a rebate and influence of the program in the decision to implement the energy-efficient
project. When scored, each component has a value ranging from zero to 50 and a combined total
freeridership score ranging from zero to 100.

3.7.1 Intention

Intention was assessed through several brief questions to determine how the project likely would have
differed if the respondent had not received the program assistance. If the customer received more than
one rebate, these questions focused on the project with the largest energy savings.

3.7.1.1 Intention Survey Questions

A12. Which of the following would have happened if you had not received the [V_MEASURE] rebate
from PPL Electric Utilities? [READ LIST AND SELECT ONE RESPONSE]
Canceled or postponed purchase at least one year; Repaired the old [V_MEASURE]; Purchased a less
expensive [V_MEASURE]; Purchased a less efficient [V_MEASURE]; Purchased the same
[V_MEASURE1] without the [V_REBATE] rebate?; (Don’t know); (Refused)

3.7.2 Influence

Influence is assessed by asking about how much influence—from 1 (no influence) to 5 (extreme
influence)—various program elements had on the decision to do the project the way it was done. The
items selected for rating were specific components of the Residential Retail Program.

3.7.2.1 Influence Survey Questions

Al13. I'm going to read a list of items about the [PROGRAM] program. Please rate each item on how
much influence it had on your decision to purchase the [V_MEASURE]. Please use a scale from 1 to
5, 1 meaning no influence, and 5 meaning the item was extremely influential in your decision.
[RANDOMIZE STATEMENTS]

40 Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and
Conservation Programs. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.
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No Extremely Don’t \'[o]

influence influential know applicable

A. The [V_REBATE] rebate

B. PPL Electric Utilities’ marketing

C. PPL Electric Utilities’ information about
energy efficiency

[ASK IF PROGRAM=RHC(]

D. Information about the program from your
installer or contractor

[ASK IF RES RETAIL HPWH]

E. Information about saving energy from the
salesperson

[ASK IF RES RETAIL HPWH]

F. Information about heat pump water
heaters from a plumber or contractor

Al4. What else, if anything, was highly influential in your decision to purchase the [V_MEASURE]?
[RECORD RESPONSE]
Nothing; Don’t know; Refused
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4 CUSTOM INCENTIVE PROGRAM

The Commercial and Industrial (C&I) Custom Incentive Program offers financial incentives to customers
for installing extensive energy efficiency projects, retrocommissioning existing equipment, making
repairs, optimizing equipment, installing equipment measures or systems not covered by the Prescriptive
Equipment Program, and making operational and process improvements that result in cost-effective
energy savings.

The program offers performance-based incentives for the avoided or reduced energy consumption—in
kilowatt hours per year (kWh/yr)—that result from the project. Incentives are subject to an annual cap
for each project ($250,000 in PY5 and $500,000 in PY6 and PY7) and for each participating customer
(5500,000 per customer site per year or $1,000,000 per parent company per year). Incentives cannot
exceed 50% of the total project cost, excluding internal labor costs.

To qualify, C& | customers are required to submit documentation that their proposed efficiency upgrades
pass the program’s cost-effectiveness threshold, and the project must be approved before equipment is
purchased. PPL Electric Utilities reimburses the customer following successful implementation of a cost-
effective project, and the reimbursement may vary by the type or size of the equipment, system, or
improvement.

An ICSP, DNV GL Energy Services USA, Inc., manages the program and handles application intake, assesses
eligibility, and calculates project energy savings and incentives.

The objectives of the Custom Incentive Program are these:*

® Encourage PPL Electric Utilities customers to install high-efficiency custom projects. In PY5, custom
could include any projects not included in PPL Electric Utilities’ Prescriptive Equipment Program.
Starting in PY6, only projects that are not included in the Pennsylvania TRM are eligible.

= Encourage qualifying equipment repairs and optimization and operational or process changes that
reduce electricity consumption.

= Encourage a whole-facility approach to energy efficiency.

® Increase customer awareness of the features and benefits of electric energy-efficient equipment.
® Increase the market penetration of high-efficiency equipment.

= Support emerging technologies and non-typical efficiency solutions in cost-effective applications.

= Encourage advanced energy efficiency strategies required for certification by national market
transformation programs such as Leadership in Energy and Environmental Design (LEED), Architecture
2030, ENERGY STAR Buildings, or Energy Policy Act of 2005 (EPAct) tax credits.

= Promote other PPL Electric Utilities energy efficiency programs.

=  Achieve approximately 96 completed projects through PY7, with a total reduction of approximately
8,500 MWh/yr (small C&I customers).

= Achieve approximately 111 completed projects through PY7, with a total reduction of approximately
34,000 MWh/yr (large C&I customers).

= Achieve approximately 26 completed projects through PY7, with a total reduction of approximately
20,000 MWh/yr (GNE customers).

41 Program objectives are stipulated on PPL Electric Utilities’ revised EE&C Plan (Docket No. M-2012-2334388) approved by
the Pennsylvania PUC on June 5, 2015, pp.120, 137, and 155.
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A summary of Phase Il program metrics by sector is presented in Table 4-1.

Table 4-1: Phase Il Custom Incentive Summary by Customer Sector

Sector Phasell | Phasell | Phasell |Phase| Phasell | Phase Il EDC | Program Cost of Phase I
Reported | Adjusted | Verified Expenditures | Acquisition |Conserved| Participants
Energy Ex Ante Gross ($1,000) Cost Energylll
Savings Energy Energy (S/Annual (TRC
(MWh/yr)| Savings | Savings kWh) $/kWh)
(MWh/yr) [ (MWh/yr)
EOEMMALIREEIT | oy 8,268 8,076 | 058 | N/A $1,534 $0.19 | $0.096 27
Education
Large C&lI 41,356 41,356 40,994 0.54 N/A $4,018 $0.10 $0.051 71
Small C&lI 7,986 7,986 7,782 0.53 N/A $1,822 $0.23 $0.053 109
Total 57,610 57,610 56,852 0.54 1.32 $7,373 $0.13 $0.057 207
[11 Total TRC Costs divided by levelized lifetime kWh savings.

4.1 PROGRAM UPDATES

In PY5, the Custom Incentive Program could include any projects not included in PPL Electric Utilities’
Prescriptive Equipment Program. Starting in PY6, only projects that are not included in the Pennsylvania
TRM are eligible.

In PY6 and PY7, preapproval was required prior to equipment purchase.

PY7 was the final year of Phase Il. The ICSP reserved any incoming projects until the total reservation funds
by sector met Phase Il projections. At that point, it placed additional incoming projects on a wait list. These
wait-listed projects underwent the same implementation and verification process as the previous
projects; however, they were not paid an incentive unless and until additional funding became available.
Funds became available when reserved projects were cancelled, when the verified savings of previously
reserved projects were less than the originally reserved savings or project installation timelines extended
past the end of Phase Il (May 31, 2016).

4.1.1 Definition of Participant

A PY7 participant is defined as a project that received an incentive payment between June 1, 2015, and
May 31, 2016. Projects for which customers submitted an application during this period but did not
receive an incentive are not counted as participants in PY7. It is possible for an individual customer to
have multiple participating projects. Typical custom projects may take more than one quarter to
complete.

4.2 |IMPACT EVALUATION GROSS SAVINGS

4.2.1 Reported Gross Savings

Table 4-2 shows the cumulative reported results for Phase Il for the entire program.

4.2.2 Database Review

As part of the evaluation, Cadmus reviewed the project files for all large stratum projects and the sample
of the small stratum projects and found project files were consistent with entries in EEMIS and included
sufficient information to facilitate project evaluation. PPL Electric was alerted to any errors found in the
EEMIS database if found to be inconsistent with project documentation. Cadmus conducted no separate
database review.
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Table 4-2: Phase Il Custom Incentive Reported Results by Customer Sector

Sector Phase Il Phase Il Reported | Phase Il Reported Incentives Paid
Participants Gross Energy Gross Demand ($1,000)
Savings Reduction
(MWh/yr) (MW)

Government/Nonprofit/Education 27 8,268 1.25 $798
Large C&I 71 41,356 493 $2,918
Low-Income = = = =
Residential - - - -
Small C&I 109 7,986 0.78 $593
Phase Il Total 207 57,610 6.96 $4,309

4.2.3 EM&V Sampling Approach

To evaluate savings for the Custom Incentive Program, Cadmus defined projects as large stratum and
small stratum projects.

= Duringthe application process, projects with an expected energy savings greater than 500,000 kWh/yr
were assigned to the large stratum. Projects that were unusually complicated or had a high level of
uncertainty in the expected energy savings could be added to the large stratum at the behest of the
ICSP. All projects in the large stratum were verified.

= Projects with expected savings below 500,000 kWh/yr were assigned to the small stratum.

Table 4-3 shows the sampling parameters for PY7. The achieved precision for the program-level results
are in compliance with the Evaluation Framework requirements to meet 85% confidence and 15%
precision (85/15). The large stratum savings make up 84% of the reported savings for PY7, and all projects
were verified with a 100% realization rate (precision is not applicable). The small stratum savings are
known with less precision (29%), but in PY7 they represent only 16% of the reported savings. Therefore,
the sample exceeded the requirements of 85/15 at the program level, with 4% precision at the 85%
confidence level.

Table 4-3: PY7 Custom Incentive Program Impact Evaluation Sampling Strategy

Stratum Population Target Levels Target Achieved Evaluation Activity
Sizelll of Confidence Sample Size Sample Size
& Precision

Small 64 85/15 10 10 Impact, process, records
review, site visits

Large 18 N/AL) 18 18 Impact, process, records
review, site visits

Program Total 82 85/15 28 28 Impact, process, records
review, site visits

W The population size is based on the number of jobs that contributed to reported savings in PY7. The total number of
projects in PY7 is 82.

121 This evaluation included the census of program participants in the large stratum. As a result, the savings estimate in this
stratum is not subject to sampling error. The coefficient of variation (Cv) and confidence and precision do not apply to the
large stratum.

Small stratum: At the close of Q3 in PY7, Cadmus selected a sample of 10 small stratum projects
participating from Q1 through Q3, verified their savings, and determined a realization rate.

Cadmus prepared the site-specific measurement and verification plan (SSMVP) for these 10 sample
projects then conducted post-installation inspections and verified their savings. (Pre-installation
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inspections are not possible for small stratum projects because they cannot be selected into the sample
until after the equipment is installed and an incentive is paid.)

Cadmus calculated the realization rate as the ratio of ex post verified gross savings to ex ante savings then
applied this realization rate for the selected sample to the entire small stratum population.

Large stratum: The ICSP informed Cadmus about projects likely to fall into the large stratum. Cadmus
prepared the SSMVP, typically in coordination with the ICSP, and then evaluated these large stratum
projects at a high level of rigor. In most cases, an inspector conducted pre-installation inspections for all
large stratum projects. There are exceptions where baseline visits did not take place. These include new
construction projects, for which there was no existing condition, and projects that did not enter the large
stratum until after the measure was installed. Post-installation site visits also take place to gather
additional data and verify measure installation.

Cadmus collected data to verify energy savings during these site visits and through other customer
outreach. Unlike the small stratum, PPL Electric Utilities based the incentive payment upon the verified
savings, rather than the reported savings. As such, the realization rate is 100% for these large stratum
projects.

4.2.4 Custom Incentive Program Project Details

PPL Electric Utilities paid incentives for 82 projects—18 large stratum and 64 small stratum—in the
Custom Incentive Program in PY7. All were finalized (paid) during the program year (two projects were
paid within two weeks of the end of Phase Il but were included in the PY7 totals).

The number of projects initiated (submitted applications from June 1, 2015, through May 31, 2016) and
completed in PY7 are shown by sector in Table 4-4. Note that the number of projects initiated was likely
affected by the presence of a waitlist. Also note that the projects initiated in PY7 were not necessarily
completed in PY7 and the projects completed in PY7 were not necessarily initiated in PY7.

Table 4-4: PY7 Projects by Sector

Projects Initiated

Projects Completed

in PY7 in PY7
Government/Nonprofit/Education 8 14
Large C&lI 8 21
Small C&I 15 47
Program Total 31 82

The size of projects for which incentives were paid has varied from program year to program year. Table
4-5 lists the average project size for all program years in Phase | and Phase Il.

Table 4-5: Average Project Size by Program Year

Phase | Phase Il Average
PY1 PY2 PY3 PY4 PY5 PY6 PY7
,;-\;/\(/egzge AT 55,731 309,722 | 931,091 | 647,902 96,321 317,311 | 360,664 | 511,092
Average kW Saved 4.16 35.81 106.48 70.33 8.19 35.58 47.09 58.18
Projects 1 54 107 112 56 69 82 69

Note that the average project size can depend highly on relatively few projects. For example, in PY3 the
average project size was 50% larger than it otherwise would have been because one large project had
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more than 33,000,000 kWh/yr in verified savings. For PY7, the average project size increased from PY6
but was still less than the average project size throughout Phase | and Phase Il. PY7 could be considered a
typical program year because its average project size moved closer to the overall program average with a
balance of individual project savings to number of projects.

Incentives for Custom Incentive Program are limited to either 50% of the total project cost or $500,000,
whichever is less. The Phase Il incentives as a percentage of verified measure costs were consistent in PY5
and PY6 but dropped in PY7, as shown in Table 4-6. This drop was for two reasons—several large strata
projects had less than expected verified savings, resulting in lower incentives, and another large project’s
incentive was limited by program rules rather than project cost.

Table 4-6: Project Costs Compared to Incentives

PY5 13 $1,525,727 $336,397 22%
PY6 11 0 $8,372,297 $1,654,125 20%
PY7 15 1 $25,822,264 $2,318,156 9%

4.2.5 Summary of Evaluation Results

As shown in Table 4-7 and Table 4-8, the realization rates for energy and demand savings were slightly
lower for large strata projects (100%) than for small strata projects (101% energy, 142% demand). In PY7,
the total program realization rate was 100% for energy and 107% for demand.

Table 4-7: PY7 Custom Incentive Summary of Evaluation Results for Energy [l

Stratum PYTD Reported | PYTD Adjusted Energy PYTD Verified Sample Relative
Gross Impact |Ex Ante Energy| Realization Gross Energy | Coefficient of | Precision at
(MWh/yr) Savings Rate Savings Variation (Cv), 85% C.L.
(MWh/yr) (%) (MWh/yr) [21 Error Ratio
(ER), or
Proportion
Large 24,904 24,904 100% 24,904 0.0000 0.00%
Small 4,627 4,627 101% 4,660 0.6271 28.67%
Program Total 29,531 29,531 100% 29,564 N/A 4.26%

1 Values in this table refer to savings at the point of consumption. (Savings targets for MWh refer to values at the point of
consumption.) Due to line losses, savings at the point of generation are systematically larger.

21 No ex ante adjustments were made. Reported ex ante multiplied by the realization rate will not equal verified gross energy
savings due to rounding
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Table 4-8: PY7 Custom Incentive Summary of Evaluation Results for Demand

Program PYTD Reported | PYTD Adjusted Demand PYTD Verified Sample Relative
Gross Demand Ex Ante Realization | Gross Demand | Coefficient of | Precision at
Savings [1 Demand Rate Savings (2 Variation (Cv), 85% C.L.
(Mw) Savings [ (%) (MwW) Error Ratio
(MW) (ER), or
Proportion
Large 3.219 3.371 100% 3.371 0.0000 0.00%
Small 0.642 0.686 142% 0.970 0.9018 41.23%
Program Total 3.861 4.056 107% 4.341 N/A 8.56%

11 Reported Gross Demand reductions do not include T&D losses.
121 Adjusted Ex Ante and Verified Gross Demand reductions include T&D losses.

4.2.6 Summary of Site Visits

The ICSP conducted quality assurance site visits during project scoping and calculated ex ante savings.
Cadmus conducted site visits and inspections to verify that program-related measures were installed and
operating as reported and that correct data were used to calculate ex ante savings.

Large stratum projects had no discrepancies between the ex ante reported and the ex post verified
savings—that is, the ex ante reported and ex post verified savings were equal—because Cadmus was
involved as soon as the project was identified for the large stratum.

Cadmus found a variety of discrepancies during the on-site inspections of the sample of small stratum
projects; however, no sites were classified as having failed. For these, the inspections found nothing
unexpected (e.g., measures were installed and were operating as reported), though the operating
parameters were typically somewhat different than assumed by the ICSP.

Table 4-9 summarizes the number of site visits planned, conducted, and the type and resolution of
discrepancies. Cadmus documented discrepancies for small stratum projects in project verification reports
and used site-specific data to calculate the ex post verified gross savings.

Table 4-9: PY7 Custom Incentive Program Summary of Site Visits

Program | Measure Inspection | Number of Number of Number of Sites with Discrepancies Resolution of

Firm Inspections Inspections from Reports Discrepancies
Planned Conducted

Large custom sites not reported until . .
g P Varies; typically

All Verified verified. Small custom site all had .
. . . updated with
Custom Custom Cadmus ~46 ~46 discrepancies (e.g., operating . e
. . site-specific data
Projects parameters, equipment

specifications, baseline adjustments. or through M&V.

4.3 IMPACT EVALUATION NET SAVINGS

The methods used to determine net savings for downstream programs are provided in the Evaluation
Framework,*? which discusses the common methods to determine freeridership and spillover in
downstream programs. Freeridership is a measure of the savings that participants would have achieved
on their own in the absence of the program; these savings are subtracted from verified gross savings.

42 Pennsylvania Public Utility Commission. Evaluation Framework for Pennsylvania Act 129 Phase Il Energy Efficiency and
Conservation Programs. Page 56. Prepared by GDS Associates, Inc., and Nexant. June 1, 2014.

PPL ELECTRIC UTILITIES Page | 130



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

Participant spillover, on the other hand, credits additional savings that participants achieved on their own,
where their experience with the program was highly influential in their decision to install energy-efficient
equipment without the incentive of rebates. Participant spillover adds to gross savings.

Net savings are determined only for future program planning purposes. Energy savings and demand
reduction compliance targets are met using verified gross savings.

4.3.1 Net-to-Gross Ratio Methodology

Cadmus used information collected from self-report surveys with participating customers in the Custom
Incentive Program to determine freeridership. Addendum B. Net Savings Common Approach provides
additional detail about the net savings methodology and survey questions used for this analysis.

4.3.2 Net-to-Gross Ratio Sampling

Cadmus conducted a telephone survey with Custom Incentive Program participants in PY7. In many
instances, multiple custom projects were initiated or completed by the same customer. This required
Cadmus to generate a sample of unique decision-makers to ensure no customer contact was called more
than once. Cadmus generated the final sample following these steps:

= |dentify unique decision-maker phone numbers and contact information.

= Remove accounts contacted in the past three months for a PPL Electric Utilities or Cadmus survey
effort.

= Remove accounts with in-progress, reserved, or cancelled Custom Program projects.

After completing these steps, the final sample frame contained 49 unique decision-makers representing
78 projects (Table 4-10). Cadmus attempted to contact all 49 and completed surveys with 24 unique
participants representing 26 projects. However, three surveyed participants did not answer the NTG
guestions; therefore, the NTG analysis was based on completed surveys with 21 unique decision-makers
representing 23 projects.

Table 4-10: PY7 Custom Incentive Program Sampling Strategy for NTG Research

Stratum Stratum Population Assumed Assumed Target Number of | Achieved Percent of
Boundaries Sizelll Cv or Levels of Sample Records Sample Sample
Proportion | Confidence size Selected Sizel3! Frame

in Sample | & Precision for Sample Contacted
Design Framel? to Achieve
Samplel?
Participants | Telephone 82 0.5 85/15 15 78 21 100%

[l Represents number of paid projects in PY7.

12 Removed four record from the population because they participated in another survey in the last three months..

B Twenty-four unique respondents completed surveys about 26 facilities. Three of the respondents did not answer the net
analysis questions and are not included in this table.

4 Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means the percentage of
the sample frame called to complete surveys.

4.3.3 Net-to-Gross Ratio Findings
4.3.3.1 Freeridership

In PY7, surveys with 21 companies representing 23 projects indicated 39% freeridership, as shown in Table
4-11. The overall PY7 freeridership is weighted by each surveyed participant’s verified energy savings at
the property discussed in the survey. This ensures that respondents whose properties achieved higher
energy savings have greater influence on the freeridership estimate than do properties that achieved
lower energy savings.
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Table 4-11: Custom Incentive Program Summary of Evaluation Resulis for NTG Research

Stratum Number of Verified Percentage Estimated Estimated Observed Relative Relative
Survey kWh/yr of Total Freeridership | Participant Cv or Precision | Precision
Respondents Savings Verified 0] Spillover Proportion | 90% C.L. | 85% C.L.
Represented Program
Savings
PY> 1lrespondents | ) )74 o8 27% 45% 0% 0.55 0.12 22% 19%
Sample (14 projects)
PY6 13 respondents |, g3 016 13% 61% 0% 0.39 0.12 21% 18%
Sample (15 projects)
PY7 21respondents | o, g4g 31% 39% 0% 0.61 0.10 18% 15%
Sample (23 projects)
111 Estimate is weighted by the survey sample-verified program kWh/yr savings.

The PY7 NTG analysis sample is the largest of the three program years presented in Table 4-11 above. PY7
net impacts are derived solely from PY7 respondents. For the PY6 net impact results report, Cadmus
combined the individual PY6 and PY5 survey analyses presented in Table 4-11 above to increase the
sample size and to account for project variability. It used a savings weighted freeridership estimate of 55%
that encompassed both PY6 and PY5 survey respondents for PY6 net impact reporting because it was a
more applicable estimate of freeridership for the program.

In PY6, freeridership was 61% and the NTG ratio was 39%. Freeridership improved in PY7 to 39% and the
NTG ratio was 61%.

In PY7, 15 of 21 respondents (71%) reported a contractor or consultant provided the most assistance in
the design of the project and their savings weighted freeridership estimate was 35%. Five out of 21 (24%)
respondents reported someone within their company provided the most assistance in the design of the
project and their savings weighted freeridership estimate was 50%. Previous knowledge about the
program may have influenced the way the contractor or consultant designed or sold the project. Cadmus
did not assess program influence among contractors and consultants in the PY7 evaluation but plans to
do this in the Phase Il evaluation.

Cadmus compared the freeridership and distribution of savings across PY6 and PY7 respondents who
stated they would have been very likely to complete the project without the incentive from PPL Electric
Utilities. As shown in Table 4-12, eight of 15 PY6 respondents and nine of 21 PY7 respondents indicated
they would have been very likely to complete the project without the incentive from PPL Electric Utilities.

Table 4-12 also shows three key metrics—average weighted freeridership, percentage of total surveyed
projects, and percentage of analysis sample verified savings—all of which decreased by 10% from PY6 to
PY7. This drop in freeridership indicates the program population, measures installed, and factors
influencing their decisions to participate may have changed from PY6 to PY7.

Survey respondents who completed compressed air projects in PY7 had a lower freeridership compared
to surveyed PY6 compressed air participants; these projects were a main driver in the decrease in
freeridership from the PY6 sample to the PY7 sample. Notably, in the PY6 sample, the percentage of
compressed air projects among survey respondents was 54% (7 out of 13) with a weighted freeridership
estimate (by verified energy savings) of 60%. In PY7, the percentage of compressed air projects among
survey respondents was 45% (9 out of 21) with a freeridership estimate (weighted by energy savings) of
11%, a 47% drop from the PY6 sample estimate.
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Table 4-12: Custom Incentive Program Freeridership Comparison of PY7 and PYé Key Respondent Group

Stratum Likelihood to Complete Number of Weighted Percentage of Percentage of
Project without PPL Respondents Freeridership(1l Total Surveyed | Analysis Sample
Electric Incentive Projects Verified Savings
PY6 Sample Very likely 8 of 13 70% 54% 76%
PY7 Sample Very likely 9 of 21 54% 43% 39%

Source: Survey question G8, “How likely is it that your business would have paid the full cost to complete the exact same
project at the same time without the rebate from PPL Electric Utilities? Would you say... [READ LIST]?”
[ Estimate is weighted by the survey sample’s verified kWh/yr savings.

The freeridership scores of the four survey respondents with the largest savings was another factor driving
the program-level freeridership decrease from PY6 to PY7:

" In PY7, the savings-weighted freeridership score was 44% for the four largest projects represented in
the survey. These projects represented 65% of the analysis sample’s savings. The four projects
accounted for 28 percentage points of the program-level freeridership estimate of 39%.

® In PY6, the savings-weighted freeridership score was 65% for the four largest projects in the survey.
These projects represented 67% of the analysis sample’s savings. The four projects accounted for 44
percentage points of the program-level freeridership estimate of 61%.

4.3.3.2 Spillover

One PY7 respondent reported installing other energy-efficient equipment since participating in the
program and reported participation in the Custom Incentive Program was very influential in the
purchasing decision. The respondent converted existing lights to LEDs but did not know how many.
Although there were potential energy savings associated with this action, Cadmus could not quantify
these savings attributable to spillover.

4.4 PROCESS EVALUATION

44.1 Research Objectives

The process evaluation compared Custom Incentive Program operations to its intended design and
identified gaps between expected outcomes and actual results. The main issues concerned the program’s
delivery infrastructure, technical support, and customer response.

4.4.2 Evaluation Activities

For the Custom Incentive Program, the PY7 process evaluation activities were these:

= Interviews with program and ICSP staff (n=2)

= Participant surveys (n=24 unique participants representing 26 properties)

The research activities were consistent with the PY7 evaluation plan. Plans from the last annual report to

interview contractors and other project designers and to conduct additional benchmarking research to
investigate eligibility requirements of other custom programs will be conducted in Phase Il

Table 4-13 summarizes the survey sampling strategy for the Custom Incentive Program for PY7.
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Stratum

Stratum

Boundaries

Table 4-13: PY7 Custom Incentive Program Process Evaluation Sampling Strategy

Population

Size

Assumed

Proportion or

CV in Sample
Design

Assumed
Levels of
Confidence
& Precision

Target
Sample Size

Number of
Records
Selected for
Sample Frame

Achieved
Sample

Size

Percent of
Population Frame
Contacted!!

Evaluation Activities

PPL Electric

Process, Impact, Program Staff

Utilities Program Staff 2 N/A N/A 2 2 2 100% .

and ICSP Staff Interview, Census
Online 82 N/A N/A Al eligible 49121 100% Process, Participant Survey,

- Census

Participants 24 3] —

Telephone 824 0.50 85/15 15 49 100% Process, Impact, Participant
Survey, Census
Program Total 26 (2]

I Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means the percentage of the sample frame called to complete interviews
12 The final sample frame includes unique records. After selecting all unique records, Cadmus removed any records from the population if they participated in survey in the last three

months.

BBl Between both online and telephone methodologies, 24 unique respondents represented 26 facilities. Three completed the telephone and online questions, three completed the online
questions only, and 18 completed the telephone surveys only. The questions addressing net savings were administered to the 21 unique respondents (21 properties) who completed the

telephone survey.
14l This represents projects, not unique contacts.
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4.4.3 Methodology
4.4.3.1 Interviews with Program and ICSP Staff

Cadmus conducted interviews with the program managers at PPL Electric Utilities and the ICSP in February
2016. The interviews focused on key performance indicators and implementation successes and
challenges.

4.4.3.2 Participant Surveys

Cadmus offered both online and telephone surveys to broaden participation and sample size (three
respondents representing five projects took both surveys). Both survey instruments asked identical
questions about satisfaction. The telephone survey also asked questions to assess net savings.*®

Cadmus fielded the online customer satisfaction surveys from February until June 2016 and the telephone
net savings surveys in July 2016. For both surveys, Cadmus removed records of any customers who had
completed another PPL Electric Utilities or Cadmus survey in the past three months.

Because some customers completed multiple custom projects, Cadmus generated a final survey sample
of unique decision-makers to ensure that no customer was contacted more than once for the same survey.
The final survey sample contained all unique decision-makers from the participant group. Details about
sample attrition and the outcome of each record are contained in Addendum A. Participant Survey
MethodologyAddendum A. Participant Survey Methodology.

Potential sources of survey bias include nonresponse, recall, and social desirability biases. Cadmus
addressed these by applying survey design and survey data collection best practices. Survey questions
were not leading or ambiguous, were not double-barreled, and provided clear interviewing and
programming instructions so that they were implemented consistently.

Cadmus attempted to reach all unique customers who participated in the Custom Incentive Program. All
respondents with e-mail addresses received an initial survey invitation and two reminder e-mail
invitations. It called respondents five times over several days at different times of the day and scheduled
callbacks when possible.

The response rate between both online and telephone (49%; 24 of 49) was reasonable representing 35%
of verified savings; therefore, Cadmus assumed that possible nonresponse bias was minimal.

43 Three respondents (five properties) completed both the online and telephone survey questions, 18 respondents (18
properties) completed only the telephone survey, and three respondents (14 properties) completed only the online survey.
The questions addressing net savings were administered to the 21 unique respondents (21 properties) who completed the
telephone survey.
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444 Achievements Against Plan

Table 4-14 contains the program’s plans for energy savings and incentives and the program’s progress.

Table 4-14: Custom Incentive Program Savings

PY5 PY6 PY7 Only Phase Il: PY5-PY7
Verified | Verified

Planned Verified Percentage Planned!!! Verified Percentage

of Planned of Planned
MWh/yr 5,394 21,894 23,682 29,564 125% 62,793 56,852 91%
MW 0.48 2.57 3.9 4.341 111% 10.30 7.39 72%
Participants [2 56 69 N/A 82 N/A 233 207 89%

W PPL Electric Utilities’ revised EE&C plan (Docket No. M-2012-2334388) approved by the Pennsylvania PUC on June 5, 2015,
Table N6, p. 126, Table P6, p. 144, and Table Q6, p. 154.

[21 Beginning in PY6 Q1, the methodology for counting participants for the Custom Incentive Program changed. The
participant count is the number of jobs contributing to reported savings for the specified period and not the number of
projects created in that period.

The program reached its planned MWh/yr and MW savings for PY7 but did not reach planned savings for
Phase Il. These are the reasons the program did not reach planned savings for Phase Il:

®  Products were verified with lower than expected savings from initial application (for large stratum
projects) and lower than reported (for small stratum projects).

= Several projects that commenced in Phase Il were not fully installed or commissioned until the start
of Phase Ill. Those project’s savings could not count toward PY7 and Phase Il planned savings.

445 Program Delivery

Overall, the Custom Incentive Program ran smoothly in PY7. Customers were satisfied with the program
(satisfaction improved over PY6). The program exceeded the PY7 planned MWh/yr and MW savings.

Survey respondents suggested that the program could be improved with more communication regarding
the timing of each step and the availability of funding. Respondents thought the ICSP was helpful in
answering questions. Both the ICSP and the PPL Electric Utilities program manager believed
communication worked well and had a positive impact on the overall success of the program.

4.4.5.1 Key Performance Indicators

In addition to planned energy savings, PPL Electric Utilities” only other key performance indicator was to
have at least 80% of participants report that they are very satisfied with the program (rating satisfaction
as a 8,9, or 10 on a 10-point scale). This is measured through the survey question, “Thinking about your
overall experience with the program, how would you rate your satisfaction using a 1 to 10 scale where 10
means outstanding and 1 means unacceptable?”

Overall, 87% of survey respondents (n=23) rated their satisfaction as an 8, 9, or 10, exceeding the goal for
satisfaction.

Additionally, PPL Electric Utilities and the ICSP monitor other metrics—the number of applications
received, the number of preapproved projects, the number of projects paid, and the number of projects
expected to be paid in the following months. There are no goals for these metrics but they are reviewed
at least monthly.
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4.4.6 Participant Profile
Over half of the survey participants (66%; n=24) had participated in the Custom Incentive Program before
and five of 24 worked with an energy services company (ESCO) in a performance contract for their project.

Fifteen (79%) of the 19 who answered said they owned the facility where the project was implemented.
Seven (64%) of the 11 who answered said the heated and cooled space of their facilities was over 100,000
square feet. Nine (60%) of the 15 who answered said the facility had more than 50 employees.

Table 4-15 lists the types of projects customers completed in PY7.

Table 4-15: Distribution of Types of Projects

Measure Description Number of Projects Percentage of
Population (n=82)
Air Compressors 17 21%
Process 16 20%
Refrigeration 14 17%
Controls 10 12%
Cooling and Heating 9 11%
VFDs and Motors 5 6%
Equipment Upgrades 4 5%
Other 1l 3 4%
System Upgrades 3 4%
Pumping 2 2%

11 other includes air handling, economizer, and other.
Source: EEMIS

4.4.7 Satisfaction

Cadmus asked questions about satisfaction with the application process, program requirements and
process, the ICSP, PPL Electric Utilities, and the program overall in both the online and telephone surveys.
Results are reported in this section. Because respondents could skip questions if they did not want to
answer them, not all respondents provided an answer to every question. Some additional questions were
only in the telephone survey; the number of participants responding varies by question.

4.4.7.1 Application Process

Participants
Most respondents were very or somewhat satisfied with each aspect of the application process (Figure

4-1).
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Figure 4-1: Satisfaction with Application Process

Process for completing the application _ 25% 13%
Clarity of the pre-qualification application _ 21% 17%
Time to receive approval _ 29% 4% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents

M Very satisfied | Somewhat satisfied = Not too satisfied " Not at all satisfied " Don't know/Not applicable/No answer

Source: Survey question D1, "Please rate your satisfaction with the following:" (n=24)

4.4.7.2 Program Requirements and Process

Respondents answered questions about their satisfaction with the program requirements and process.
They were most satisfied with the terms and conditions of the program and least satisfied with the
availability of eligible equipment that qualified for a rebate (Figure 4-2).

Figure 4-2: Program Requirement Satisfaction

Terms and conditions of the program 21% 4%
Eligibility reqUirements _ 25% 13%
Availability of equipment that qualifies _ 38% 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents

H Very satisfied ' Somewhat satisfied = Not too satisfied " Not at all satisfied " Don't know/Not applicable/No answer

Source: Survey question D1, "Please rate your satisfaction with the following:" (n=24)
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Figure 4-3: Program Requirement Satisfaction in PYé and PY7
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Source: Survey question D1, "Please rate your satisfaction with the following:" Represents respondents who said very
satisfied. (PY6 n=14 and PY7 n=24)

Overall, respondents were most satisfied with the equipment they installed. Seventy-one percent (n=24)
said they were very satisfied (Figure 4-4). This percentage of respondents was the same in PY7 as in PY6
(Figure 4-5).

In PY7, respondents were least satisfied with the simplicity of the overall process (38% said very satisfied,
n=24), a drop from the 43% in PY6 (n=14) shown in Figure 4-5, though this difference was not statistically
significant. The percentage of respondents who were very satisfied with the convenience of scheduling
inspections (50%) and the time it took to complete the paperwork (54%) improved in PY7 from PY6,
though this difference was not statistically significant.

Figure 4-4: Process Satisfaction

Performance of the equipment rebated _ 21% 8%
Time it took to complete the paperwork _ 33% 13%
Convenience of scheduling inspections _ 33% 17%
Simplicity of the overall process _ 50% 4%4%4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage of Respondents

m Very satisfied ' Somewhat satisfied = Not too satisfied = Not at all satisfied " Don't know/Not applicable/No answer

Source: Survey question D1, "Please rate your satisfaction with the following:" (n=24)
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Figure 4-5: Process Satisfaction in PYé and PY7
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60% 54%
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process scheduling inspections the paperwork equipment rebated
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Source: Survey question D1, "Please rate your satisfaction with the following:" (PY6 n=14 and PY7 n=24) Includes
respondents who said they were very satisfied.

4.4.7.3 Overall Satisfaction

Overall, most participants were satisfied with the Custom Incentive Program (Figure 4-6). Eighty-seven
percent (n=23) rated their satisfaction as high (8, 9, or 10 on a 10-point scale),** an increase from the 75%
(n=11) in PY6. This difference is not statistically significant.

Figure 4-6: Overall Program Satisfaction

Medium (4 - 7)

13%

Source: Survey question, “Thinking about your overall experience with the program, how would you rate your
satisfaction using the same 1 to 10 scale where 10 means “outstanding” and 1 means “unacceptable”? (n=23)

4 Using a 1to 10 scaled where 10 means outstanding and 1 means unacceptable.
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Satisfaction with PPL Electric Utilities

Overall satisfaction with PPL Electric Utilities as a provider of electric service was good. Twelve survey
respondents who answered this question (75%; n=16) rated their satisfaction as 8 or higher on a 10-point
scale.® Satisfaction has increased since PY5 (54%; n=13) and PY6 (69%; n=13).

When asked if their opinion of PPL Electric Utilities had changed since participating in the Custom
Incentive Program, 14 respondents out of 24 (58%) said their opinion had not changed. One said their
opinion had improved significantly, and six said it had improved somewhat. One respondent said it had
decreased somewhat because the requirement for light metering is time-consuming and complicated.
Two respondents did not answer or did not have an opinion.

4.4.8 Areas Working Well

Throughout the survey, respondents provided comments about what was working well with the program.
One respondent said that once the project started there were no delays. Another said PPL Electric Utilities
was very easy to work with, and another said the experience was seamless because of the efforts of the
contractor hired to help with the projects. One respondent said that although their company was slow at
moving through the application steps, the ICSP contacted them and helped them move through the
application process.

449 Suggestions for Improvement

Respondents provided comments about how PPL Electric Utilities and the ICSP could improve the
program. The top suggestion was to provide better communication about timing and to complete the
review of materials and application steps more quickly (7 responses from 13 respondents). Four
comments related to providing more options for rebated equipment. Three comments related to the wait
list; two people wanted more information about the availability of funding and one person wanted PPL
Electric Utilities to adjust the way the customers were approved through the waitlist.

Thirteen respondents suggested these improvements:*®

®  Provide better communication about timing and improve the timing of inspections, application steps,
and approval processing (7 responses)

= Include more options for rebated equipment, such as LED projects, and for process changes to make
facilities more efficient (4 responses)

= Provide more information and clarity about the waitlist, timing and availability of funds (2 responses),
and adjust the waitlist so that projects are automatically rolled to next funding cycle according to the
wait list (1 response)

" Remove metering requirements for lighting projects (2 responses)

® Increase the types of projects receiving flat rebates, such as premium efficiency motors or VFDs
(1 response)

= Offer higher rebate amounts (1 response)

4 Using a 1-to-10 scale where 10 means outstanding and 1 means unacceptable.

46 Respondents could provide multiple responses to this question so the total number of responses exceeds the number of
respondents.
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4.4.10 Equipment Purchase

During the telephone surveys (n=21), Cadmus asked participants about the equipment they purchased
and installed. The most common reasons participants purchased the equipment was to replace old or
outdated equipment (9 responses), to reduce energy costs and save money (7 responses), and to make
improvements to existing systems (4 responses).

The most common reasons for choosing the exact model of equipment was the size or fit (6 responses),
the brand of equipment (5 responses), and a recommendation from the contractor (5 responses). Other
reasons were energy efficiency, equipment reliability, to meet the demand of the facility, service contract,
and price.

Fifteen facilities (n=21) replaced existing equipment. Of these, one respondent said the equipment had
failed and was not working, five said the equipment was in working condition with no problems, and eight
said the equipment had problems but was still working. Five of the respondents (n=24) said the equipment
was scheduled for replacement before their company decided to participate, and 15 said it was not. One
did not know, and three did not answer the question.

4.4.11 Influence on Design

Respondents answered questions about what prompted them to starting thinking about their projects,
when they started designing their projects, and who was involved in the design process. Most respondents
said they began thinking about their projects because of staff recommendations or other internal
observations (7 of 21). Four respondents said it was because a contractor or energy consultant
recommended it, three said it was because they wanted to increase efficiency, two began thinking about
the project following an audit, two said it was part of a company initiative, one started thinking about it
after hearing about the rebate, and one wanted to reduce demand.

Nine of the 21 respondents (43%) began thinking about their projects in 2013 or earlier; 11 started
thinking about their projects in 2014 through 2016. One respondent did not know when the company
began thinking about the project.

Fifteen of 21 respondents said their contractor, vendor, or distributor provided the most assistance in
designing their energy efficiency project. Sixteen of the 21 respondents said their contractor, vendor, or
consultant provided information about the payback or possible savings potential from the project.

When deciding to complete the project, the most important criteria about whether the project would go
forward was the return on investment (7 of 21), energy costs and operating costs (4 responses), and initial
costs (2 responses).

PPL ELECTRIC UTILITIES Page | 142



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR 7 November 15, 2016

4.5 CONCLUSIONS AND RECOMMENDATIONS

Overall, the program has been operating well. Customers have been satisfied, the program exceeded the
PY7 planned MWh/yr and MW savings, and freeridership was reduced in PY7.

Based on the findings, Cadmus suggests that PPL Electric Utilities consider these recommendations in
Phase lll.

Conclusion

Participant satisfaction has improved. In PY7, 87% of survey respondents (n=23) were very satisfied with
the program.*’ This exceeded PPL Electric Utilities’ key performance goal of 80% overall customer
satisfaction. Respondents generally believed that PPL Electric Utilities and the ICSP were helpful in
answering questions, but they expressed some concern about communication. Customers suggested that
PPL Electric Utilities and the ICSP provide more information about the progress of their application and
about the availability of funding (see Sections 4.4.7, 4.4.8 and 4.4.9).

Recommendation
These are two ways customer satisfaction may be improved:

= Although PPL Electric Utilities has clarified the online information outlining the steps of the application
process on its website, Cadmus recommends that it add a system for customers to track the progress
of their application in real time. Customers could check progress and could follow up with PPL Electric
if they had any specific concerns about an upcoming requirement or milestone.

®  PPL Electric Utilities specified when the program initiated a waitlist on its website, but more detail
about the process could improve overall customer satisfaction. PPL Electric Utilities could consider
adding more information about the waitlist so customers would know what to expect during this
period. This information could include a summary of how PPL Electric Utilities would use the waitlist,
what customers should do while the waitlist was in effect, when and how customers would hear from
PPL Electric Utilities when the waitlist ended, and when funding was expected to be available.

Conclusion

The small sample custom project realization rate, while acceptable overall, varied widely for individual
projects. There is a variety of reasons for the discrepancy between reported and verified savings because
of the wide range of measures that are eligible for an incentive under the Custom Incentive Program (see
Sections 4.2.3 and 4.2.5).

Recommendation

Based on the evaluation findings for small sample projects, the following actions may help reduce or
continue to reduce the discrepancy between reported and verified savings (realization rate) and should
be implemented or continued for future phases of the program:

= Consider allowing the evaluator to review standard calculators used to determine ex ante savings in
the Custom Incentive Program for projects in the small stratum. The evaluator could then determine
if the correct conceptual (e.g., code or in situ) baseline is being used and that there is no inherent bias
in the ex ante approach. Although the evaluator would not typically use the same calculators, the
review should help align ex ante and ex post savings.

= Continue to have the ICSP request evaluator support to determine if certain projects that fall below
the 500,000 kWh/yr threshold should be elevated to the large stratum if there is a high amount of

47 Rated their satisfaction as 8, 9, or 10 on a 1 to 10-point scale, where 10 means outstanding and 1 means unacceptable.
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uncertainty in the measure, baseline, or calculation approach. This is a recommendation for new
technologies or overly complicated measures.

= Consider allowing for the review of data collection protocols between the ICSP and the evaluator,
particularly with compressed air and HVAC system measures. Both parties would then understand the
data typically required to determine savings for installed measures by all other stakeholders. This is
most important for the duration of collected data, which needs to represent the typical measure
operation (e.g., metering a weather-dependent chilled water plant operation in a non-cooling
season).

4.5.1 Status of Recommendations for Program
Table 4-16 contains the status of each PY7 process recommendation made to PPL Electric Utilities.

Table 4-16: Custom Incentive Program Status Report on Process and Impact Recommendations

Recommendations EDC Status of Recommendation (Implemented,
Being Considered, Rejected AND

Explanation of Action Taken by EDC)
Custom Incentive Program

Consider providing customers with a tool to track the real Implemented.

time progress of their application through each application

milestone

Consider providing additional detail regarding the waitlist Being considered — Currently no waitlist for Phase Ill, but will
and what customers should expect during this period consider this if a waitlist is implemented.

Consider allowing the evaluator to review standard Implemented.

calculators to determine if correct baseline is being used

Continue to request evaluator support to determine if Implemented.

certain projects that fall below the 500,000 kWh/hr
threshold should be elevated to the large stratum when
there is high uncertainty in the measure, baseline, or
calculation approach for new or overly complicated
measures.

Consider allowing for the ICSP and evaluator to review data Implemented.
collection protocols collaboratively
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4.6 FINANCIAL REPORTING

A breakdown of the Custom Incentive Program finances is presented in Table 4-17.

Table 4-17: S ummary of Custom Incentive Program Finances

Cost Category

Actual
PYTD
Costs

(51,000)

Actual
Phase Il
Costsl¢l
($1,000)

1 Incremental Measure Costs (Sum of rows 2 to 4) $15,248 $22,306
2 EDC Incentives to Participants $2,695 $3,817
3 EDC Incentives to Trade Allies - -

4 Participant Costs (net of incentives/rebates paid by utilities) $12,552 $18,489

5 Program Overhead Costs (Sum of rows 6, 7, 8, 9, 10 ) $931 $2,822
6 Design & Development S0 S0
7 Administration, Management, and Technical Assistancell] $931 $2,822
8 Marketing(?! S0 S0
9 EDC Evaluation Costs S0 S0
10 SWE Audit Costs $0 S0

“ Increases in costs of natural gas (or other fuels) for fuel-switching programs $1,699

17 TRC Benefit-Cost Ratiol®!

12 Total TRC CostsB! (Sum of rows 1, 5 and 11) $16,178 $26,827
13 Total NPV Lifetime Energy Benefits $18,358 $32,385
14 Total NPV Lifetime Capacity Benefits $1,944 $3,004
15 Total NPV O&M Saving Benefits SO (s0)

16 Total NPV TRC Benefits!4! $20,302 $35,390

1.25

1.32

management and legal, and technical assistance.
2 Includes the marketing CSP and marketing costs by program CSPs.
BB] Total TRC Costs includes Total EDC Costs and Participant Costs.

Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total
Resource Cost Test Order. Please see the “Report Definitions” section of this report for more details.

W ncludes rebate processing, tracking system, general administration, EDC and CSP program management, general

] Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon
verified gross kWh/yr and kW savings. Benefits include avoided supply costs, including the reduction in costs of electric

energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for periods when there is
a load reduction. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits for Phase Il.
51 TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

quarterly report

1] Phase Il Costs in this table are discounted back to PY5, thus will not match cumulative costs reported in the PY6 Q4
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ADDENDUM A. PARTICIPANT SURVEY METHODOLOGY

Contact Instructions

PPL Electric Utilities provided contact instructions for conducting surveys for the Custom Incentive
Program. Customers cannot be contacted for a survey until three months have passed since they
completed their last survey (with PPL Electric Utilities or Cadmus).* They cannot be contacted for a survey
if they have opted out of a survey or have asked not to be contacted again. Telephone survey calls cannot
take place on Sundays or national holidays.

Researchers called participants at different times of day and different days of the week to increase the
probability of contact. Researchers attempted surveys with potential respondents up to five times each.

Sample Cleaning and Attrition

Cadmus coordinated with PPL Electric Utilities’ survey subcontractor to screen the sample provided by
the ICSP and remove the records of customers contacted in the past three months (whether for a Cadmus
survey or a PPL Electric Utilities survey) and who requested not to be contacted again.

In the Custom Incentive Program, multiple custom projects were completed by the same customer so
Cadmus generated a final survey sample of unique decision-makers to ensure that no customer was
contacted more than once for the online survey. This cleaning and survey sample preparation process
reduced the available sample. Cadmus contacted all remaining records. Table 4-18 lists the total number
of unique records included in the contact list and the outcome (final disposition) of each record.

Table 4-18: Sample Attrition Table

Description of Call Outcomes Number of Records

Population 82
Removed duplicate contacts 33

Unique contacts 49
Removed because completed in past 1
three months

Survey Sample Frame (sent to survey 48

subcontractor)

Records Attempted 48
Refused to complete survey 5
Remaining non-final records 19

Completed survey 24

8 This policy changed in April of 2016. Prior to this, Customers could not be contacted for a survey until one year passed

since they completed their last survey (with PPL Electric Utilities or Cadmus).
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ADDENDUM B. NET SAVINGS COMMON APPROACH

Cadmus used self-report surveys to assess net savings for the Custom Incentive Program, following the
Evaluation Framework’s recommended common method for assessing freeridership. The SWE team
reviewed and approved the survey prior to fielding.*

The assessment includes two components of freeridership—intention to implement an energy-efficient
project without a rebate and influence of the program in the decision to implement the energy-efficient
project. When scored, each component has a value ranging from zero to 50 and a combined total
freeridership score ranging from zero to 100.

Intention

Intention is assessed through several brief questions used to determine how the project likely would have
differed if the respondent had not received the program assistance. These questions focused on the
project with the largest energy savings.

Intention Survey Questions

Al. Priorto participating in PPL Electric Utilities’ Custom Incentive rebate program, was the entire cost
of the purchase and installation of the [PROJECT DESCRIPTION] included in your company’s capital
budget?
Yes, no, don’t know, refused

A2. Had your organization ALREADY planned and designed your project BEFORE your organization
heard about the PPL Electric Utilities rebates?
Yes, no, don’t know, refused

A3. Which of the following is most likely what would have happened if you had not received the
rebate from PPL Electric Utilities for [REBATE1]?
Canceled or postponed the project at least one year; Reduced the size, scope, or efficiency; Done
the exact same project [no change] on the same schedule; Don’t know; Refused

[ASK IF A3= 2]

A4. By how much would you have reduced the size, scope, or efficiency? Would you say a...[READ
LIST]
Small amount or reduced by less than 20%; Moderate amount or reduced by 20% to 50%, Large
amount or reduced by over 50%; Don’t know; Refuse