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ACRONYMS

Phase Il Verified /
(Phase 11-VG)

Verified/ Ex Post Cumulative Program/Portfolio Phase Il Inception to Date

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

Phase [I+CO Cumulative Program/Portfolio Phase Il Inception to Date including Carry Over
Savings from Phase | (this is cumulative Phase Il verified savings)
ARP Appliance Recycling Program
C&l Commercial and Industrial
CBO Community-Based Organization
CEE Consortium for Energy Efficiency
CEl Continuous Energy Improvement
CF Coincidence Factor
CFL Compact Fluorescent Lamp
Csp Conservation Service Provider or Curtailment Service Provider
Cv Coefficient of Variation
DR Demand Response
ECM Electronically Commutated Motor
EDC Electric Distribution Company
EE&C Energy Efficiency and Conservation
EM&V Evaluation, Measurement, and Verification
EEMIS Energy Efficiency Management Information System
EISA Energy Independence and Security Act
EUL Expected Useful Life
GNI Government, Nonprofit, and Institutional
GNE Government, Nonprofit, and Educational
GSL General Service Lamp
HERS Home Energy Reports
HEW Home Energy Worksheet
HOU Hours of Use
HPWH Heat Pump Water Heater
HVAC Heating, Ventilating, and Air Conditioning
ICSP Implementation Conservation Service Provider
ISR In-Service Rate
KPI Key Performance Indicator
kW Kilowatt
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kWh
LED
LEEP
LIHEAT
LIURP
LEAP
M&V
MW
MWh
NPV
NTG
O&M
PUC
PY5
PY6
PY7
PY8
PYX QX
PYTD
QA/QC
SEER
SEMP
SKU
SPIF
SSMVP
SWE
T&D
TRC
TRM
UEC
UsP
VSD
WRAP

Kilowatt-hour

Light Emitting Diode

Low-Income Energy Efficiency Program

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

Low-Energy Assistance Program

Measurement and Verification

Megawatt

Megawatt-hour

Net Present Value

Net-to-Gross

Operations and Maintenance

Pennsylvania Public Utility Commission

Program Year 2013, from June 1, 2013 to May 31, 2014
Program Year 2014, from June 1, 2014 to May 31, 2015
Program Year 2015, from June 1, 2015 to May 31, 2016
Program Year 2016, from June 1, 2016 to May 31, 2017
Program Year X, Quarter X

Program Year to Date

Quality Assurance/Quality Control

Seasonal Energy Efficiency Rating

Strategic Energy Management Plan

Shelf Stocking Unit

Sales Performance Incentive Fund

Site-Specific Measurement and Verification Plan
Statewide Evaluator

Transmission and Distribution

Total Resource Cost

Technical Reference Manual

Unit Energy Cost

Universal Services Program

Variable Speed Drive

Act 129 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.

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), or to correct data capture errors. These corrections are made to the population, prior to
EMR&YV activities. The adjusted ex ante gross savings are then verified through EM&V 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
All Total Resource Cost definitions are subject to the Pennsylvania PUC 2013 Total Resource Cost Test
Order.

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.
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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 6 (PY6),
defined as June 1, 2014, through May 31, 2015, 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 I. The Phase | carryover savings count toward EDC savings compliance targets for Phase Il.

PPL Electric Utilities’ evaluation, measurement, and verification conservation service provider (EM&V
CSP), The Cadmus Group, Inc. (Cadmus), evaluated the programs, which included measurement and
verification of the savings. The final verified savings for PY6 are included in this annual report.

In PY6, PPL Electric’s portfolio included twelve active programs:*

1. The Prescriptive Equipment Program offers nonresidential customers rebates and incentives from
a list of specific energy efficiency measures and services. The program also offers a direct discount
component for lighting.

2. The Residential Retail Program offers upstream incentives for energy-efficient lighting and
rebates for other energy-efficient products found in retail stores.

3. The Custom Incentive Program offers incentives for custom measures to nonresidential
customers.

4. The Appliance Recycling Program (ARP) offers customers incentives to have their outdated
refrigerators, freezers, and air conditioners recycled.

5. The Act 129 Winter Relief Assistance Program (WRAP) provides weatherization to low-income
customers using Act 129 funding to expand the existing Low-Income Usage Reduction Program.

6. The Student and 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.

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

8. The E-Power Wise Program provides low-income customers with information about energy use,
along with home energy kits.

9. The Master Metered Low-Income Multifamily Housing Program offers energy efficiency
improvements in master metered multifamily low-income housing buildings.

10. The Continuous Energy Improvement (CEI) Program provides technical support for schools to
develop and implement a Strategic Energy Management Plan (SEMP).

Program list organized by the largest contributor to 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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11. The Residential Energy Efficiency Behavior & Education Program encourages customers to take
energy-saving actions, providing periodic reports with energy-saving tips and usage comparisons
to other peer customers.

12. The Low-Income Energy Efficiency Behavior & Education Program encourages low-income
customers to take energy-savings actions, providing periodic reports with energy-saving tips and
usage comparisons to other peer customers. No savings are reported for the Low-Income Energy-
Efficiency Behavior and Education Program as it was launched late in PY6. The program evaluation
will occur in PY7 when data are available and more complete.

13. 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 are planned or claimed for this program.

An executive summary of program metrics can be found in Table 1-1.
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Table 1-1: PY6 Porifolio Executive Summary - Programs

Appliance Recycling 16,568 16,489 15,692 0.79 3.30 $2,786 $0.18 $0.029 19,584
continuous Energy - 1,390 1,159 1.00 0.46 $632 $0.55 $0.199 0
Improvement!4

Custom Incentive 28,079 28,079 27,288 0.47 1.39 $3,747 $S0.14 $0.053 125
E-Power Wise 3,488 4,236 3,241 1.00 3.39 $636 $0.20 $0.031 6,317
Low-Income Energy-Efficiency

Behavior and Educationl®! A AED 72,988
Low-Income WRAP 7,626 7,626 7,335 1.00 0.77 $9,871 $1.35 $0.135 6,839
HijZfl:gMetered T 3,364 3,300 3,586 0.81 1.44 $1,402 $0.39 $0.058 86
Prescriptive Equipment 181,214 181,215 170,418 0.75 1.87 $32,555 $0.19 $0.048 6,042
Residential Energy-Efficiency

Behavior and Education!®! - 30,424 29,568 1.00 1.29 $1,959 $0.07 $0.063 130,626
Residential Home Comfort 6,255 6,207 6,493 0.60 0.66 $3,449 $0.53 $0.180 6,823
Residential Retail 141,791 143,323 141,777 0.72 3.75 $13,308 $0.09 $0.032 398,494
School Benchmarking!”! - - - - - $278 - - 37
Student & Parent Education 11,055 14,339 10,523 1.00 2.68 $3,128 $0.30 $0.039 42,647
Indirect Costs - - - - - $21,704 - - -
Total 399,440 436,628 417,081(8 0.75 1.78 $96,592 (8 $0.23 $0.055 690,608
Adjustment for Residential Energy-Efficiency Behavior and Education 13

Double-Counted Savings [l

Adjusted Portfolio Savings - - 417,068!8! - - - - - -

W Excludes expiring one-year measure life savings. This includes 356 MWh for E-Power Wise and 2 MWh for Master Metered Multifamily Program; totaling 357 MWh (rounded).

21 Total EDC Costs divided by first year kWh savings.

B Total TRC Costs divided by levelized lifetime kWh savings.

141 CEl participants and their PY6 energy and energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database, until the first quarter (Q1) of PY7. Cadmus considered the PY6
savings reported in PY7 as the adjusted ex ante savings for PY6. See the program chapter for discussion of the approach to the impact evaluation to determine verified savings.

151 No savings are reported for the Low-Income Energy-Efficiency Behavior and Education Program as it launched late in PY6. The program evaluation will occur in PY7 when data are available.
16] Residential Energy-Efficiency Behavior and Education energy savings for PY6 were not reported in EEMIS until PY7 Q1. Cadmus considered the PY6 savings reported in PY7 as the adjusted ex
ante savings for PY6. See the program chapter for discussion of the approach to the impact evaluation to determine verified savings.

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

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

191See Appendix F discussing methods to determine double-counted savings. Total 12.94 MWh/yr rounded to 13 MWh/yr.
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An executive summary of sector metrics can be found in Table 1-2.

Table 1-2: PYé Porifolio Executive Summary - Sectors

Sector Phase Il Phase Il Phase Il Verified | Phase Il NTG | Phase Il TRC Phase Il Program Cost of Phase Il
Reported Adjusted Ex Gross Energy Ratio Ratio EDC Acquisition Conserved Participants
Gross Energy Ante Gross Savings Expenditures Costlt Energyl?
Savings Energy (MWh/yr) ($1,000) ($/Annual kWh) (TRC Costs/
(MWh/Year) Savings Lifetime kWh)
(MWh/yr)

Government/Nonprofit/ 48,721 50,046 47,352 0.75 1.13 $13,614 $0.29 $0.076 2,949
Education
Large C&lI 64,680 64,681 61,937 0.65 2.07 $7,713 $0.12 $0.034 265
Low Income 11,114 11,862 10,5768 1.00 0.84 $11,645 $1.10 $0.124 106,816
Residential 137,327 171,938 165,681 0.79 2.58 $23,410 $0.14 $0.045 555,704
Small C&I 137,598 138,100 131,535 0.73 2.48 $18,507 $0.14 $0.041 24,874
Indirect Costs - - - - - $21,704 - - -
Total 399,440 436,628!41 417,0814 0.75 1.78 $96,592 141 $0.23 $0.055 690,608
Adjustment for Residential Energy-Efficiency Behavior and 13 ) ) ) ) ) )

Education Double-Counted Savings [5]

Adjusted Residential Savings

Adjusted Portfolio Savings

11 Total EDC Costs divided by first year kWh savings.
121 Total TRC Costs divided by levelized lifetime kWh savings.

Bl Excludes 19,903 MWh/yr of savings attributable to low income participants in other residential programs. These savings count toward the Low-Income compliance target.

1l Total will not equal sum of column due to rounding.
I51See Appendix F discussing methods to determine double-counted savings. Total 12.94 MWh/yr rounded to 13 MWh/yr.
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1.1 SUMMARY OF PROGRESS TOWARD COMPLIANCE TARGETS

PPL Electric Utilities has achieved 111% 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

111.16%
140%——" | 912,704 100%
MWh/yr 821,072
120% — MWwWh /yr
100% —
é 80% —
= — Carry Over Savings from
E 60% — Phase |
100.00% P Phase |l Verified Savings
40% —
50.80%
20% —
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 | PPL Electric Utilities that are carrying over into
Phase Il.
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Table 1-3: Phase Il Verified Gross Savings and Verified Gross Savings from PY4 Carried Into Phase I11']

O P D ed P o O Phase O
O O d O O O

Government/Nonprofit/Education 26,497 47,352 92,143 139,4960!
Large C&l 46,818 61,937 - 61,937
Low Income 6,596 10,576 - 10,576
Residential 81,084 165,681 - 165,681
Small C&l 56,378 131,535 - 131,535
Total 217,373 417,081 495,636 912,717
Adjustment for Residential Energy-
Efficiency Behavior and Education -13 -13 -13
Double-Counted Savings 4]
Adjusted Residential Savings 81,071 165,668 165,668
Adjusted Portfolio Savings 217,360 417,068 912,704

W values in this table refer to savings at the point of consumption. Due to line losses, savings at the point of generation are

systematically larger.

121 Excludes expiring one-year measure life savings.
18I Sum of savings for government/nonprofit/education sector will not equal cumulative total due to rounding.
1l See Appendix F discussing methods to determine double-counted savings. Total 12.94 MWh/yr rounded to 13 MWh/yr.

Table 1-4 shows the lifetime MWh savings from Phase | PPL Electric Utilities that are carried over into

Phase II.

Table 1-4: Phase Il Verified Gross Lifetime Savings and
Verified Gross Lifetime Savings from PY4 Carried Into Phase IIl!

Sector PYTD Verified Gross Phase Il Verified Gross | Verified Gross Savings Phase I1+CO Verified
Savings Savings Carried Over from Gross Savings (Lifetime
(Lifetime MWh) (Lifetime MWh) Phase | MWh)
(Lifetime MWh) [2]

Government/Nonprofit/ 356,721 646,811 1,349,379 1,996,190

Education

Large C&l 691,244 910,384 - 910,384

Low Income 83,906 135,484 - 135,484

Residential 607,051 1,204,727 - 1,204,727

Small C& 757,572 1,576,729 - 1,576,729

Total 2,496,49503] 4,474,134 5,235,829 9,709,964

(1 vValues in this table refer to savings at the point of consumption. Due to line losses, savings at the point of generation are

systematically larger.

[2IThe 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.
1381 Total will not equal sum of columns due to rounding.
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Table 1-5 shows the verified first year net MWh and lifetime net MWh for PY6 and for Phase II.

Table 1-5: Phase Il Verified Net First-Year and Lifetime Savingsl'!

Sector PYTD Verified Net Phase Il Verified Net PYTD Verified Gross Phase Il Verified Net
Savings Savings Savings Savings

(MWh/yr) (Cumulative Phase Il (Lifetime MWh) (Lifetime MWh) (3]

MWh/yr) 21
Government/Nonprofit/
Education 19,720 35,377 356,721 483,227
Large C&l 29,538 40,363 691,244 593,274
Low Income 6,596 10,576 83,906 135,484
Residential 61,601 131,362 607,051 955,184
Small C&I 37,529 95,899 757,572 1,149,562
Total 154,984 313,577 2,496,495 141 3,363,821
Adjustment for Residential
Energy-Efficiency Behavior and
Education Double-Counted 13 i ) i
Savings 5]
Adjusted Residential Savings 61,588 - - -
Adjusted Portfolio Savings 154,972 61 313,564 - -

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

121 Excludes expiring one-year measure life savings.

Blverified net lifetime savings are not computed at the record level. The sector-level estimates are computed by multiplying the
proportion of net to gross annual savings for each sector by the total lifetime savings for that sector. This same computation is
made at the portfolio level. Because lifetime savings are a function of measure life, these estimates are to be considered
approximate, and estimates by sector will not equal the portfolio-level estimate.

4l Total will not equal sum of columns due to rounding.

151 Appendix F discusses methods to determine double-counted savings. Total 12.94 MWh/yr rounded to 13 MWh/yr.

[6]Applying the estimate of 75% NTGR for Residential Retail Upstream Lighting, referred to in Section 3.4.2 and Table 1-15, rather
than the 52% currently used to compute PY6 verified net savings, would increase the portfolio verified net savings by
approximately 11,000 MWh.

In addition, PPL Electric Utilities has achieved 56.50 MW of gross verified demand reduction during Phase
1.2 See Figure 1-2 below. Additional detail on achieved demand reduction by program can be found in
Table 1-12 and Table 1-13 of this section.

2 Unlike Phase I, there is no compliance target for demand reduction in Phase II. The Commission, however, requires that demand
reduction savings in Phase Il be reported including line losses, as in Phase . Verified demand reduction savings include line losses but
reported savings do not.
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Figure 1-2: Phase Il Porifolio Reported and Verified Demand Reduction
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Sixty measures are available at no cost to low-income customers. These measures offered to the low-
income sector comprise 54% of the total measures offered. As required under Act 129, 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 (8.64%).3 These values are shown in Table 1-6 and Table
1-7.

Table 1-6: Low-Income Sector Compliance (Number of Measures)

Low-Income Sector All Sectors % Low-Income

Number of Measures Offered 60 111 54.05% 8.64%

Table 1-7: Low-Income Sector Compliance (Percentage of Savings)

Phase Il Verified Gross

Energy Savings
(MWh/yr)

Low Income Verified Gross Savings from Other Residential Programs (Incremental Annual

19,903
MWh/yr)
Low Income Verified Gross Savings from Low Income Programs (Incremental Annual MWh/yr) 10,576
All Low Income Verified Gross Savings (Sum of First Two Rows) 30,479
Progress Toward Low Income Compliance Target (Previous Row divided by Phase Il MWh/yr 82.49%
Target) R
Compliance Target (MWh/yr) 36,948

8 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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The Phase Il verified gross energy savings achieved through programs specifically designed for income-
eligible customers is 10,576 MWh/yr and is 19,903 MWh/yr through other programs; this is 82% of the
4.5% Phase Il total portfolio verified gross energy savings target for the low-income sector.

PPL Electric Utilities achieved 170% of its May 31, 2016, energy reduction compliance target for the
government, nonprofit, institutional, and educational (GNE) sector based on cumulative
program/portfolio savings from Phase 11+CO verified gross energy savings achieved from the inception of
Phase Il through PY6 and including carryover savings from Phase | as shown in Figure 1-3.

Figure 1-3: Government, Nonprofit, and Educational 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) is shown in Table 1-8.

Table 1-8: Summary of Phase Il Perfformance by Sector

Government/Nonprofit/Education 2,949 47,352 7.87 $8,784
Large C&l 265 61,937 7.01 $5,034
Residential 555,704 165,681 14.27 $9,107
Small C&I 24,874 131,535 25.92 $12,517
Low Income 106,816 10,576 1.44 $0

Phase Il Total 690,608 417,081 56.50 $35,442

Adjustment for Residential Energy-Efficiency

Behavior and Education Double-Counted Savings 13
Adjusted Residential Savings 165,668
Adjusted Portfolio Savings 417,068

W verified gross demand reductions include T&D losses.
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1.2 SUMMARY OF ENERGY IMPACTS

A summary of the reported and verified energy savings by program for PY6 is presented in Figure 1-4. The
School Benchmarking Program is not designed to deliver energy savings. No savings are reported for the
Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6. The
program evaluation will occur in PY7 when data are available.

Figure 1-4: PYTD Reported and Verified Gross Energy Savings by Program (MWh/yr)

I Verified Gross Savings

Student & Parent Education —
School Benchmarking —

Residential Retail —|

Reported Gross Savings

5,376
3,145

51,463
48,987

Residential Home Comfort —
Residential Energy-Efficiency Behavior and Education —

Prescriptive Equipment —

Master Metered Multifamily Housing —

Low-Income WRAP —

Low-Income Energy-Efficiency Behavior and Education —
E-Power Wise —

Custom Incentive —|

Continuous Energy Improvement —

Appliance Recycling —|

89,248
94,666
6,437
6,792
[ I [ I [ I
20,000 40,000 60,000 80,000 100,000 120,000

MWh/Yr

A summary of the Phase Il reported and verified energy savings by program is presented in Figure 1-5. The
School Benchmarking Program is not designed to deliver energy savings. No savings are reported for the
Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6. The

program evaluation will occur in PY7.
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Figure 1-5: Phase Il Reported and Verified Gross Energy Savings by Program (MWh/yr)

Il Verified Gross Savings WM Reported Gross Savings

Student & Parent Education
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Summaries of energy impacts by program through PY6 are presented in Table 1-9 and Table 1-10.

Table 1-9: Reported Participation and Gross Energy Savings by Program

Program Participants Reported Gross Impact
(MWh/Year)
Phase Il Phase I111
Appliance Recycling 8,074 19,584 6,792 16,568
Continuous Energy Improvement [21 - - - -
Custom Incentive!3! 69 125 23,170 28,079
E-Power Wise 3,602 6,317 2,060 3,488
Low-Income Energy-Efficiency Behavior and Education 72,988 72,988 - -
Low-Income WRAP 4,048 6,839 4,561 7,626
Master Metered Multifamily Housing 49 86 1,574 3,364
Prescriptive Equipment 3,694 6,042 94,666 181,214
Residential Energy-Efficiency Behavior and Education 130,626 130,626 - -
Residential Home Comfort 4,269 6,823 3,888 6,255
Residential Retaill! 171,116 398,494 48,987 141,791
School Benchmarking(®! 15 37 - -
Student & Parent Education!®! 21,611 42,647 4,145 11,055
Total Portfolio 420,161 690,608 189,843 399,440

1 Excludes expiring one-year measure life savings.

[21 PY6 participants and savings were reported in PY7 Q1.

131 Beginning in PY6 Q1, the methodology for counting participants for the C&I Custom Incentive Program changed. The
participant count is now based on the number of jobs contributing to reported savings for the specified period, as opposed
to the number of projects created in that period.

14l The Residential Retail Program contains an upstream lighting component, in which exact participation is not known.
Cadmus estimated 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 the most recent residential and commercial customer
telephone survey data. The total participant count for this program comprises equipment-rebate participants, midstream
equipment-incentive participants (midstream incentives were discontinued during PY5), and an estimated number of
lighting participants.

151 The School Benchmarking Program does not claim energy or demand savings.

[l Beginning in PY6 Q3, the methodology for counting participants for the Student & Parent Education Program changed.
The participant count is now based on the number of kits distributed, instead of the previously reported number of
classrooms. This change was applied to data for all of Phase Il.
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Table 1-10: Verified Gross Energy Savings by Program

Program

PYTD
Reported
Gross

Energy
Savings
(MWh/yr)

PYTD
Adjusted Ex-
Ante Gross
Energy
Savings
(MWh/yr)

PYTD Energy
Realization

Rate

PYTD

Verified

Gross
Savings

(MWh/yr)

PYTD

Achieved
Precision

PYTD
Confidence

Phase Il
Verified
Gross
Savings

(MWh/yr) 1

Phase Il
Achieved
Precision

Phase Il

Confidence

Appliance Recycling 6,792 6,775 95.01% 6,437 2.2% 85% 15,692 2.2% 90%
Continuous Energy Improvement!?] - 1,390 83.38% 1,159 26.4% 85% 1,159 30.2% 90%
Custom Incentive 23,170 23,170 94.50% 21,894 4.9% 85% 27,288 6.2% 90%
E-Power Wise 2,060 2,807 73.78% 2,071 3.6% 85% 3,241 3.5% 90%
Low-Income Energy-Efficiency Behavior ) ) ) ) ) ) ) ) 90%
and Education[3] ?
Low-Income WRAP 4,561 4,561 99.21% 4,525 6.4% 85% 7,335 4.5% 90%
Master Metered Multifamily Housing 1,574 1,526 101.48% 1,549 5.8% 85% 3,586 4.9% 90%
Prescriptive Equipment 94,666 94,666 94.28% 89,248 2.4% 90% 170,418 2.1% 90%
Residential Energy-Efficiency Behavior and - 30,424 97.19% 29,568 7.5% 85% 29,568 8.6% 90%
Education!]

Residential Home Comfort 3,888 3,835 106.46% 4,083 1.3% 85% 6,493 1.0% 90%
Residential Retail 48,987 52,990 97.12% 51,463 11.6% 90% 141,777 4.2% 90%
School Benchmarking!®! - - - - - - - - -
Student & Parent Education 4,145 6,696 80.29% 5,376 0.2% 85% 10,523 0.6% 90%
Total Portfolio 189,843 228,841(€ 94.99% 217,373 3.2% 90% 417,081 1.8% 90%
Adjustment for Residential Energy-Efficiency Behavior and Education Double-Counted 13 ) ) ) ) )
Savings [7]

Adjusted Portfolio Savings - - - 217,360 - - - - -
Phase | Carryover - - - - - - 495,636 - -
Total Ph II+CO - - - - - - 912,71716] - -
11 Excludes expiring one-year measure life savings.

121 CEI participants and their PY6 energy and energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database, until the first quarter (Q1) of PY7.

B No savings are reported for the Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6. The program evaluation will occur in PY7 when data are
available.

1] Residential Energy-Efficiency Behavior and Education energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database, until the first quarter (Q1) of PY7.

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

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

71 Appendix F discusses methods to determine double-counted savings. Total 12.94 MWh/yr rounded to 13 MWh/yr.
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The Continuous Energy Improvement Program precision is above the 15% relative precision target, at the
program level, specified in the Evaluation Framework. However, the savings contribution from this
program is a negligible proportion of total portfolio savings. Cadmus calculated the precision of savings
estimates for energy and demand using the standard error of the regression coefficient(s) that determine
savings. The resulting precision of a regression model is difficult to predict or control. Additional sample
points cannot be added, and the evaluator has little control over the variability of the results. The precision
on the CEl Program modeling is primarily influenced by two factors—model specification and sample
size—and the model specification is largely determined by information provided by the participants.
Changes that occur on site that affect energy usage or potential variable omission can lead to model
misspecification, where a portion of the error in the model is left unaccounted for. This CEl Program
analysis is also constrained by sample size, with only eight schools participating. Cadmus anticipates that
as more schools participate in the CEl Program and additional, site-specific information is provided, the
program precision will improve.

Table 1-11 provides the achieved precision through PY6 and Phase Il for each sector, with confidence
levels for the sectors and portfolio specified in the Evaluation Framework.

Table 1-11: Achieved Precision for Energy Savings by Sector

Sector PYTD Phase Il Confidence

Achieved Achieved

Precision Precision
Government/Nonprofit/Education 13.5% 8.2% 90%
Low Income 5.2% 3.2% 90%
Nonresidential 2.2% 2.0% 90%
Residential 6.7% 3.2% 90%
Total Portfolio 3.2% 1.8% 90%

1.3 SUMMARY OF FUEL SWITCHING IMPACTS-FROM ELECTRICITY TO FOSSIL FUELS

In PY6, 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. Rebates were limited to the first
100 applicants (residential and nonresidential) in three programs—Residential Home Comfort, Residential
Retail, and Prescriptive Equipment, but only customers in the Residential Retail and Residential Home
Comfort Programs participated in PY6. A total of 32 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 TRM. Cadmus
applied the deemed values from either the 2013 or the 2014 Pennsylvania TRM, depending on the year
within which the measure was installed. Fuel-switching measures account for 19 MWh/yr and 0.00175
MW of PPL Electric Utilities’ total PY6 verified gross savings and $6,000 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. The results and findings are
outlined in Appendix K: Fuel-Switching Pilot Analysis: Electricity to Fossil Fuels.

PPL ELECTRIC UTILITIES Page | 10



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR &

November 16, 2015

1.4 SUMMARY OF DEMAND IMPACTS

A summary of the reported and verified demand reduction by program for PY6 is presented in Figure 1-6.
The impacts below reflect the line loss factors shown in Table 1-18.

Figure 1-6: PYTD Reported and Verified Gross Demand Reduction by Program

I Verified Gross Savings |

Student & Parent Education —

School Benchmarking —

Residential Retail —

Residential Home Comfort —

Residential Energy-Efficiency Behaviorand Education —
Prescriptive Equipment —|

Master Metered Multifamily Housing —

Low-Income WRAP —

Low-Income Energy-Efficiency Behavior and Education —|
E-Power Wise —

Custom Incentive —

Continuous Energy Improvement —|

Appliance Recycling —

Reported Gross Savings
0.47
0.60
0
0
7.76
.95
1.75
1.53
0
0
15.00
I [ [
10 15 20
MW
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A summary of the cumulative reported and verified demand reduction by program is presented in Figure
1-7.

Figure 1-7: Phase Il Reported and Verified Gross Demand Reduction by Program

B verified Gross Savings | Reported Gross Savings
student & Parent Education 0.81

School Benchmarking 0

Residential Retail 16.68

Residential Home Comfort
Residential Energy-Efficiency Behaviorand Education

Prescriptive Equipment

Master Metered Multifamily Housing

Low-Income WRAP

Low-Income Energy-Efficiency Behavior and Education
E-Power Wise

Custom Incentive

Continuous Energy Improvement

Appliance Recycling

MW
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A summary of demand reduction impacts by program through PY6 is presented in Table 1-12 and Table

1-13.
Table 1-12: Reported Participation and Gross Demand Reduction by Program
D D
Appliance Recycling 8,074 19,584 1.22 3.00
Continuous Energy Improvement(2 - - - -
Custom Incentivel! 69 125 2.60 3.10
E-Power Wise 3,602 6,317 0.29 0.37
IEZ\:JVC_L:]C::;? Energy-Efficiency Behavior and 72,988 72,988 ) :
Low-Income WRAP 4,048 6,839 0.47 0.77
Master Metered Multifamily Housing 49 86 0.17 0.31
Prescriptive Equipment 3,694 6,042 11.83 24.35
Eslsjicdaetri\:ri!‘]Energy—Eﬁiciency Behavior and 130,626 130,626 ) .
Residential Home Comfort 4,269 6,823 1.53 2.44
Residential Retaill! 171,116 398,494 6.95 16.69
School Benchmarkingle! 15 37 - -
Student & Parent Education!”! 21,611 42,647 0.60 0.98
Total Portfolio 420,161 690,608 25.66 52.01

W Excludes expiring one-year measure life savings.

12 CEl participants and their PY6 energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database, until the first quarter
(Q1) of PY7.

B Beginning in PY6 Q1, the methodology for counting participants for the C&l Custom Incentive Program changed. The participant count is
now based on the number of jobs contributing to reported savings for the specified period, as opposed to the number of projects created in
that period.

14 Both the Residential and Low-Income Energy-Efficiency Behavior and Education Program demand impacts were not reported in PY6.

51 The Residential Retail Program contains an upstream lighting component, in which exact participation is not known. Cadmus estimated
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 the most recent residential and commercial customer telephone survey data. The total participant count for
this program is comprised of equipment-rebate participants, midstream equipment-incentive participants (midstream incentives were
discontinued during PY5), and the estimated number of lighting participants.

[l The School Benchmarking Program is not designed to deliver energy savings. The program does not claim energy or demand savings.

[71 Beginning in PY6 Q3, the methodology for counting participants for the Student & Parent Education Program changed. The participant
count is now based on the number of kits distributed, instead of the previously reported number of classrooms. This change was applied to
data for all of Phase II.]
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Table 1-13: Verified Gross Demand Reduction by Program

Program PYTD PYTD PYTD PYTD PYTD PYTD Phase Il Phase Il Phase Il
Reported | Adjusted Ex Demand Verified Achieved Confidence | Verified Gross Achieved Confidence
Gross Ante Gross Realization Gross Precision Demand Precision
Demand Demand Rate Demand Savings
Savings Savings (Mw) [ (Mw)
(MW) (Mw) [l
Appliance Recycling 1.22 1.33 96.97% 1.29 1.5% 85% 3.15 2.3% 90%
Continuous Energy - 0.17 425.44% 0.72 28.3% 85% 0.72 32.4% 90%
Improvement
Custom Incentive!2! 2.60 2.72 94.55% 2.57 6.5% 85% 3.05 6.8% 90%
E-Power Wise 0.29 0.39 98.03% 0.38 4.3% 85% 0.55 4.3% 90%
Low-Income Energy-Efficiency ) ) ) ) ) . ) ) 90%
Behavior and Educationf3! ?
Low-Income WRAP 0.47 0.57 99.12% 0.56 6.6% 85% 0.89 4.8% 90%
Master Metered Multifamily 0.17 0.17 91.06% 0.15 6.1% 85% 0.32 10.0% 90%
Housing
Prescriptive Equipment 11.83 12.64 118.67% 15.00 6.1% 90% 27.58 3.7% 90%
Residential Energy-Efficiency o o
Behavior and Educationt! i i i i i 85% i i 90%
Residential Home Comfort 1.53 1.71 102.25% 1.75 1.2% 85% 2.74 0.9% 90%
Residential Retail 6.95 7.91 98.07% 7.76 11.7% 90% 16.68 5.5% 90%
School Benchmarking[®! - - - - - - - - -
Student & Parent Education 0.60 0.98 47.78% 0.47 0.3% 85% 0.81 0.7% 90%
Total Portfolio 25.66 28.58l¢] 107.23% 30.65 4.3% 90% 56.50 2.5% 90%

Phase | Carryover

Total Ph 11+CO

111 Ex Ante and Verified gross demand reductions include T&D losses.
12 CE| participants and their PY6 energy and energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database, until the first quarter (Q1) of PY7.

131 No savings are reported for the Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6. The program evaluation will occur in PY7.
14 Residential Energy-Efficiency Behavior and Education demand savings were not reported in PY6.

[>l The School Benchmarking Program is not designed to deliver energy savings.

6] Total will not equal sum of columns due to rounding.
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Although there are no compliance targets for demand reduction, Table 1-14 provides the achieved
precision for verified demand impacts through PY6 and Phase Il for each sector.

Table 1-14: Achieved Precision for Demand Reduction by Sector

Government/Nonprofit/Education 26.7% 22.6% 90%
Low Income 4.9% 3.3% 90%
Nonresidential 5.3% 3.4% 90%
Residential 8.1% 3.9% 90%
Total Portfolio 4.3% 2.5% 90%

1.5 SUMMARY OF PROGRAM YEAR 6 NET-TO-GROSS RATIOS

Per the 2013 TRC Order, EDCs are required to conduct net-to-gross (NTG) research. Net-to-gross ratios
are not used for compliance purposes, but are used for cost-effectiveness reporting and future program
planning purposes and should be applied to gross savings in order to calculate net verified energy and
demand savings for Table 1-15. Table 1-15 presents a summary of net-to-gross ratios by program.

Table 1-15: PYé Net-to-Gross Ratios by Program

Program Name Freeriders | Spillover PY6 PY6 NTG Categories Included
hip (%) (%) Verified Verified
Net Energy Net

Savings Demand
(MWh/Yr) Savings
(MW/Yr)

Self-report participant
freeridership, secondary market
impact, induced replacement,
participant spillover.

Self-report participant

Appliance RecyclingB! 13% 0% 87% 5,600 1.03

Continuous Energy 0% 0% 100% 1,159 0.68

Improvement freeridership
Self-report participant
Custom Incentive 55% 0% 45% 9,853 1.10 EREESRIEBERIAEE
Freeridership determined using
PY5 and PY6 combined.
Low-income program offers
E-Power Wise 0% 0% 100% 2,071 0.35 energy conservation kit at no cost
to customers. No freeridership.
Low-Income Energy- Low-income program offers home
Efficiency Behavior and 0% 0% 100% 0 0.00 energy report at no cost to
Education customers. No freeridership.
Low-income program offered at no
Low-Income WRAP 0% 0% 100% 4,525 0.52 cost to customers. No

freeridership.
Self-report participant
14% 0% 86% 1,328 0.12 freeridership for rebated
equipment, spillover.
Self-report participant
freeridership, spillover.

Master Metered Multifamily
Housing

Prescriptive Equipment 28% 2% 74% 66,148 10.41
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Program Name Freeriders | Spillover PY6 PY6 NTG Categories Included
hip (%) (%) Verified Verified
Net Energy Net

Savings Demand
(MWh/Yr) Savings
(MW/Yr)

Billing analysis uses treatment and
0% 0% 100% 29,568 0.00 control group; results are net
savings

Residential Energy-Efficiency
Behavior and Education

Self-report participant

Residential Home Comfort 46% 6% 60% 2,450 0.97 . B -
freeridership, spillover.

Self-report participant
freeridership, spillover for rebated
equipment.

Demand elasticity modeling for
lighting freeridership; not adjusted
for nonparticipant spillover and
other market effects or market
progress indicators

Residential Retail 48%(2l 0% 52%!2] 26,907121 3.742

School Benchmarking 0% 0% 100% 0 0.00 Not applicable

Classroom education and energy
conservation kits offered in school
curricula at no cost to the student
participants. No freeridership.

Student & Parent Education 0% 0% 100% 5,376 0.43

Portfolioll] 30% 1% 71% 154,984 19.36 Not applicable

1l Weighting determined by the sum of PY6 program verified net energy savings divided by PY6 program verified gross energy savings
[21Results are somewhat inconclusive and do not include adjustments (upward) for market effects and market progress indicators{ The
net-to-gross ratio estimate is more likely to be 75%. Applying a 75% NTGR, discussed in Section 3.4.2, rather than the 52% currently
used to compute PY6 verified net savings, increases the PY6 verified net savings to 38,324 MWh/yr and PY6 net verified demand
savings to 5.35 MW/yr.

BlCadmus did not estimate a net-to-gross 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.

“lValue is 7 MWHh less that the value reported in Table 5-12 because NTG estimates in this table were rounded to a whole percent.

Table 1-16 presents the net-to-gross ratios from PY5 compared to PY6.
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Table 1-16: PY5 and PY6 NTG Ratios by Program

Appliance Recycling 74% 87%
Continuous Energy Improvement 100% 100%
Custom Incentive 55% 45%
E-Power Wise 100% 100%
Low-Income Energy-Efficiency Behavior and Education!] - -
Low-Income WRAP 100% 100%
Master Metered Multifamily Housing 77% 86%
Prescriptive Equipment 75% 74%
Residential Energy-Efficiency Behavior and Education!] - 100%
Residential Home Comfort 58% 60%
Residential Retail 83% (adju:ti’f 75%)
School Benchmarking(?! - -
Student & Parent Education 100% 100%
(Weighted by program savings for programs reporting NTG Ratios)3] 79% 71%

121 No savings are claimed for School Benchmarking.

energy savings.

11 Program launched late in PY6 therefore no NTG ratio was calculated in PY5 or PY6; no freeridership expected.

B] Weighting determined by the sum of PY6 program verified net energy savings divided by PY6 program verified gross

Of note is the change in NTGR from PY5 to PY6 for the Residential Retail program. The majority of the
estimate is attributable to upstream lighting. A demand elasticity model estimated 16% freeridership for
CFLs in PY5 and 48% freeridership for LEDs in PY5. Given the difference in PY5 and PY6 estimates, data
anomalies and lack of sufficient data documenting marketing and promotional activities in PY6, that this
is the first year LEDs are discounted, no estimate of nonparticipant spillover, and the evidence collected
in the various market effects studies of upstream lighting, Cadmus concludes that a net-to-gross ratio
estimate of 75% is likely to be more realistic for this program. Data issues likely had some impact on the
freeridership estimates, but the larger impacts are market effects. In the light of these observations, these
estimates will be updated in PY7 and in the first year of Phase Il as more data on the LED market becomes

available.

1.6 SUMMARY OF PORTFOLIO FINANCES AND COST-EFFECTIVENESS

A breakdown of the portfolio finances is presented in Table 1-17.
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Table 1-17: Summary of Portfolio Finances

Cost Category Actual PYTD Actual Phase
Costs Il Costs [€]
($1,000) ($1,000)
1 Incremental Measure Costs $74,133 $104,648
2 EDC Incentives to Participants $24,632 433,588
3 EDC Incentives to Trade Allies - -
4 Participant Costs (net of incentives/rebates paid by utilities) $49,782 $71,749
5 Program Overhead Costs (Sum of rows 6, 7, 8, 9, 10 ) $34,122 $58,581
6 Design & Development $82 $1,444
7 Administration, Management, and Technical Assistance!!] $26,233 $43,230
8 Marketing(2! $2,969 $6,945
9 EDC Evaluation Costs $3,913 $5,356
10 SWE Audit Costs $925 $1,605
i f
1 Inc.rea§es in costs of natural gas (or other fuels) for fuel $2,005 $2.166
switching programs
12 Total TRC Costs 13! (Sum of rows 1, 5 and 11) $110,631 $166,084
13 Total NPV Lifetime Energy Benefits $144,717 $256,000
14 Total NPV Lifetime Capacity Benefits $12,961 $19,737
15 Total NPV O&M Saving Benefits $10,918 $20,507
16 Total NPV TRC Benefits!! $168,596 $296,243
17 TRC Benefit-Cost Ratiol®! 1.52 1.78
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
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 (Program Overhead plus Incentives) 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 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.
I5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
1] Phase Il Costs in this table are discounted back to PY5, thus will not match cumulative costs reported in the PY6 Q4
quarterly report or the total expenditures reported in Tables 1-1 and 1-2. The total value of PY6 indirect costs included in
rows 6-10 was $10,248 ($1,000).
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1.7 SUMMARY OF COST-EFFECTIVENESS BY PROGRAM

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.

Program Name

Table 1-18: PYTD TRC Ratios by Program

TRC NPV
Benefits

($1000)

TRC NPV
Costs
($1000)

TRC
Benefit-
Cost

Discount
Rate

Energy Line
Loss Factor

Demand Line Loss
Factor

Ratio

Appliance Recycling $3,909 $1,109 3.52 8.14% Multiple12131,[4] Multiplelt}[21.31,14]
Continuous Energy Improvement $315 $445 0.71 8.14% Multiplel2l.2L(31.14] Multiplelt1.121[31.14]
Custom Incentive $15,308 | $11,640 1.32 8.14% Multiple212131,[4] Multiplelt}[21.31,14]
E-Power Wise $1,387 $376 3.69 8.14% 8.33% 8.33%
'I;:‘l"]’a":z‘:':: :::Li:;f:ﬁde"cy $0 $870 | N/ASI | 8.14% 8.33% 8.33%
Low-Income WRAP $4,743 $6,481 0.73 8.14% 8.33% 8.33%
Master Metered Multifamily Housing $1,087 $727 1.50 8.14% 6.23% 6.23%
Prescriptive Equipment $75,523 | $47,059 1.60 8.14% Multiplelt112LB114] Multiplelt12L3114]
Residential Enerey-Efficiency $2,612 | $1251 | 209 | 814% | Multiple2B4 | MultipletaEe
Residential Home Comfort $4,245 $6,342 0.67 8.14% Multiplel2l.2L(31.14] Multiplel2l.121[31.14]
Residential Retail $54,596 | $21,991 2.48 8.14% Multiplel2l.21,31.[4] Multiplelt1.121,[31.14]
School Benchmarking S0 $126 0.00 8.14% 6.23% 6.23%
Student & Parent Education $4,872 $1,967 2.48 8.14% 6.23% 6.23%

[ Residential line loss factor of 8.33%
21 Small C&l line loss factor of 8.33%
13l Large C&I 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’s EE&C plan. Going forward, the actual participant rate class will be used to determine the blended GNI line loss

factor.

151 No savings are reported for the Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6.
The program evaluation will occur in PY7. TRC will be calculated in PY7.
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1.8 COMPARISON OF PROGRAM YEAR 6 PERFORMANCE TO APPROVED EE&C PLAN

Table 1-19 below shows PY6 expenditures compared to the budget estimates set forth in the EE&C plan.
The percentage difference column shows the percentage by which the actual expenditures differ from
budgeted expenditures.

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

Program PY6 Budget from PY6 Actual % Difference from
EE&C Plan Expenditures PY6 EE&C Plan
(S1000) ($1000) [(Actual-
Planned)/Planned]
Appliance Recycling $1,472 $1,109 -25%
Continuous Energy Improvement $510 $413 -19%
Custom Incentive $3,826 $2,776 -27%
E-Power Wise $620 $376 -39%
Low-In'come Energy-Efficiency Behavior and $631 $870 38%
Education
Low-Income WRAP $6,831 $6,481 -5%
Master Metered Multifamily Housing $946 $655 -31%
Prescriptive Equipment $17,774 $22,140 25%
Re5|der1t|al Energy-Efficiency Behavior and $1,017 $1,251 23%
Education
Residential Home Comfort $3,692 $2,261 -39%
Residential Retail $12,016 $8,081 -33%
School Benchmarking $125 $126 1%
Student & Parent Education $2,360 $1,967 -17%
Total Direct Costs $51,821 $48,506 -6%
Indirect $12,020 $10,248
Total $63,841 $58,754 -8%
(11 Total will not equal sum of column due to rounding.
[21planned indirect costs were estimated for Phase Il, not by program year. For this table, program year costs are assumed to
be one-third in each program year.

Table 1-20 shows PY6 actual reported gross program savings compared to the PY6 energy and demand
savings estimates filed in the EE&C plan (these are estimated verified savings). The percentage difference
column shows the percentage by which the reported gross savings differ from planned savings.
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Table 1-20: Comparison of PY$é Actual Program Savings to EE&C Plan for PYé[']

Pro PY6 P D PYG6 P D D a
PO o D = PO o D
Pro O Pla a P S De » Pla a P

Appliance Recycling 8,243 6,792 -18% 1.12 1.22 9%
Continuous Energy Improvement(3! 583 - -100% 0.10 0.00 -100%
Custom Incentive 34,301 23,170 -32% 5.62 2.60 -54%
E-Power Wise 1,797 2,060 15% 0.23 0.29 26%
Low-Incomfe Energy-Efficiency Behavior 2,695 ) -100% 035 ) -100%
and Education!!

Low-Income WRAP 3,901 4,561 17% 0.50 0.47 -6%
Master Metered Multifamily Housing 2,736 1,574 -42% 0.45 0.17 -63%
Prescriptive Equipment 88,874 94,666 7% 16.85 11.83 -30%
Resndentlal'Energy-Eff|C|ency Behavior 10,025 i -100% 1.41 i -100%
and Education!?!

Residential Home Comfort 3,748 3,888 4% 0.62 1.53 147%
Residential Retail 50,180 48,987 2% 9.26 6.95 -25%
School Benchmarking!! - - 0% - - 0%
Student & Parent Education 4,318 4,145 -4% 0.56 0.60 7%
Program Total 212,302(5! 189,843 -11% 37.08 25.66 -31%

[IPPL Electric Utilities does not believe this table is relevant because it compares EE&C Plan savings on a verified basis to actual
savings on a reported basis and believes Table 1-21 is more meaningful.

21 Planned MW reductions include T&D losses; Reported Gross MW reductions do not include T&D losses.

18] CEIl participants and their PY6 energy and energy savings were not reported in EEMIS, PPL Electric Utilities’ tracking database,
until PY7 Q1.

14 Both the Residential and Low-Income Energy-Efficiency Behavior and Education Program energy savings were not reported in
PY6. They were reported in early PY7.

51 The School Benchmarking Program is not designed to deliver energy savings. The program does not claim energy or demand
savings.

16] Total will not equal sum of column due to rounding.
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Table 1-21 shows PY6 actual verified program savings compared to the energy and demand savings
estimates filed in the EE&C plan (these are estimated verified savings). The percentage difference column
shows the percentage by which the verified gross savings differ from planned savings.

Table 1-21: Comparison of PYé Actual Program Savings to EE&C Plan for PYé Verified Savings

Program PY6 PYTD Energy % PY6 MW PYTD Demand %
MWh/yr Verified Difference Savings Verified Difference
Savings Gross [( PY6 Projected Gross [(PY6
Projected Energy Actual- in EE&C Demand Actual-
in EE&C Savings Planned)/PY Plan(l Savings Planned)/PY
Plan (MWh/Year) Planned] (Mw) [2] Planned]
Appliance Recycling 8,243 6,437 -22% 1.12 1.29 15%
Continuous Energy Improvement 583 1,159 99% 0.10 0.72 620%
Custom Incentive 34,301 21,894 -36% 5.62 2.57 -54%
E-Power Wise 1,797 2,071 15% 0.23 0.38 65%
Low—Incomf: Energy-Efficiency Behavior 2,695 ) -100% 035 0.00 -100%
and Education!?
Low-Income WRAP 3,901 4,525 16% 0.50 0.56 12%
Master Metered Multifamily Housing 2,736 1,549 -43% 0.45 0.15 -66%
Prescriptive Equipment 88,874 89,248 0% 16.85 15.00 -11%
Re5|dent|al_Energy-Effluency Behavior 10,925 29,568 171% 141 0.00 -100%
and Education
Residential Home Comfort 3,748 4,083 9% 0.62 1.75 182%
Residential Retail 50,180 51,463 3% 9.26 7.76 -16%
School Benchmarking®3! - - 0% - 0.00 0%
Student & Parent Education 4,318 5,376 25% 0.56 0.47 -16%
Program Total 212,30214 217,373 2% 37.08 30.65 -17%

1 Planned and actual MW reductions include T&D losses.

121 No savings are reported for the Low-Income Energy-Efficiency Behavior and Education Program as it was launched late in PY6.
The program evaluation will occur in PY7.

B8] The School Benchmarking Program is not designed to deliver energy savings. The program does not claim energy or demand
savings.

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

The process evaluation sections in the program-specific chapters provide additional information about
PY6 achievements against planned savings. The impact and process evaluations also discuss program
updates and changes. PPL Electric Utilities may adjust programs in PY7 to manage participation and
savings.

Most programs exceeded savings compared to plans described in the EE&C Plan approved June 5, 2015,*
as shown in Table 1-20 and Table 1-21. Residential Retail achieved savings within 5% of the planned
savings. Residential Home Comfort achieved savings within 10% of the planned savings. E-Power Wise,
Low-Income WRAP, Appliance Recycling and the Student and Parent Energy-Efficiency Education
programs all achieved savings within 25% of the planned savings. The Continuous Energy Improvement

*  Planned savings are based on PPL Electric Utilities’ revised EE&C Plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 05, 2015.
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and Residential Energy-Efficiency Behavior and Education programs greatly exceeded the planned savings,
with Continuous Energy Improvement exceeding by almost 100% of the planned savings and Residential
Energy-Efficiency Behavior and Education exceeding by over 100% of the planned savings.

The Custom Incentive Program is designed primarily for larger commercial and industrial (C&I) customers.
Typical projects involve complex decision making and have a long lead time from conception to
implementation. This program had a few large projects that submitted applications in PY5 and PY6 but
were not completed within either program year. However, there are many projects in progress which are
expected to complete implementation in PY7, bringing the achievement closer to planned savings. In
addition, the large stratum projects experienced lower than expected savings on installed products
compared to initial rebate reservations. Several small stratum projects experienced lower than expected
savings on installed products compared to reported kWh savings.

The Master Metered Multifamily Program achieved fewer savings than planned through PY6. However, a
number of projects are in progress and the program is expected to meet planned savings by the close of
PY7.

TRC ratios in the EE&C Plan assume that in any program year all costs associated with savings are reported
and included in the TRC. In actuality, there is often a time lag for reporting costs. Cost reported in one
year may actually be associated with energy savings reported in a prior year. Therefore, the TRC estimated
in the EE&C Plan is not directly comparable to the TRC reported in a program year.

1.9 PORTFOLIO LEVEL/CROSS-CUTTING PROCESS EVALUATION SUMMARY FOR PROGRAM YEAR 6

Cadmus evaluated PPL Electric Utilities’ portfolio of energy efficiency programs, as described in the Phase
Il Energy Efficiency and Conservation (EE&C) Plan for the sixth program year (PY6) under Pennsylvania Act
129. Phase Il of Act 129 covers June 2013 through May 2016. PY6 covers June 2014 through May 2015.

This section focuses on the process evaluation of PPL Electric Utilities’ PY6 portfolio. It identifies
opportunities and offers recommendations to improve the overall effectiveness of the design and
implementation, enrollment processes, quality assurance, and other elements for all of PPL Electric
Utilities’ energy efficiency programs. It examines the portfolio’s overall achievement and planned savings
for each program. It also explores participant feedback, energy-efficiency attitudes and behaviors, and
challenges to energy efficiency improvements.

Each program is assessed in more detail in individual chapters of this report. These program chapters
contain a summary of the program’s achievements against planned savings and a summary of findings
from the program-specific evaluation activities.

1.9.1 Evaluation Activities

Process evaluation activities varied by program in PY6. The main activities that Cadmus, the EM&V CSP,
conducted were:

=  Participant and nonparticipant telephone surveys

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

= Shelf-stocking study for residential lighting

®  Program staff and implementation conservation service providers (ICSPs) interviews

= Surveys and interviews of vendors, contractors, manufacturers, and others
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= Key performance indicators (KPls)
®  Logic model review

=  Focus groups

Any modifications to individual program evaluation activities from the EM&YV plans are included in each
program chapter.

Table 1-22 lists the evaluation activities conducted for each program in PY6 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 addendums. For three
programs—Appliance Recycling, Residential Retail, and Residential Home Comfort—Cadmus conducted a
cross-program survey in addition to a program-specific survey.

1.9.1.1 Survey Scales

The statewide evaluator (SWE) suggested that a mid-point 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. For some questions asked in PY5 that are used to track changes
over time, Cadmus kept the scales (typically a four-word scale) consistent through PY6 and will retain the
scale for the same questions in PY7.

1.9.2 Participant Experience
1.9.2.1 Program Satisfaction

Cadmus asked respondents how satisfied they were with the program and found that most were satisfied
with the program in which they participated. Respondents in the Appliance Recycling, Student and Parent
Energy-Efficiency Education, Continuous Energy Improvement, and Prescriptive Equipment programs
rated their satisfaction higher than respondents in other programs. Respondents in the Residential
Energy-Efficiency Behavior & Education program were asked to rate their satisfaction with the home
energy reports; they gave lower satisfaction ratings than respondents in other programs.

PPL ELECTRIC UTILITIES Page | 24



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

Table 1-22: PY6 Process Evaluation Activities by Program

Program Process Evaluation Activity
Participant | Nonparticipant Stakeholder | Trade Ally Logic
Survey or Partial Interview Interview Model
Participant Review
Survey
Appliance Recycling 2261 147 12 X X 2 0B X
Continuous Energy
8 = X X 2 - X

Improvement
Custom Incentive 15 5M X X 2 3
E-Power Wise = = X X 2 5
Master Metered Low-
Income Multifamily 144 1] - X X 2 - X
Housing
Prescriptive Equipment 75 - X X 2 40 X
Residential Energy
Efficiency Behavior & 541 - X X X - X
Education
Residential Home

1771 - X X 2 12 X

Comfort

Residential Retail
(Efficient Equipment 216l 686!6! X X 2 17 X
and Lighting)

School Benchmarking 7] - = = - - ; _

Student and Parent
) 259 - X X 4 - X
Education

WRAP 71 = X X 1 = X

Number of completed surveys includes program surveys and surveys completed as part of the cross-program survey, which included
participants of the Residential Retail, Residential Home Comfort, and Appliance Recycling programs.

2 Overall, 146 customers (48 from general population survey, 50 from program surveys, and 48 from the cross-program survey) were
identified as having disposed of an appliance. However, only 49 had disposed of a working appliance and had not received an
incentive.

BlCadmus attempted to reach the one participating retailer but was unable to complete an interview after multiple attempts.

4 Cadmus completed surveys with participants who began the application process but did not complete it to receive an incentive (these
are considered partial participants).

Bl Includes tenant leave-behind surveys and owner/operator telephone surveys.

¥l Surveys include Residential General Population Upstream Lighting survey (n=301) and Small Business Cross-Sector Sales survey
(n=385).

[l Evaluation activities were completed early in PY6 for PY5 but not included in the PY5 report. Findings included in the PY6 report.

The next section discusses the general reasons for dissatisfaction. Individual program chapters provide
more specific reasons.

Cadmus used three different scales when researching overall program satisfaction. Figure 1-8 shows
program satisfaction for the respondents who rated their satisfaction using a word scale.

Figure 1-9 shows the 10-point scale used for the Custom Incentive and Prescriptive EqQuipment programs.
Cadmus used these scales because they matched the response scales PPL Electric Utilities used in online
surveys it has previously conducted. The WRAP survey is a new activity for Cadmus in PY6; in previous
program years, PPL Electric Utilities conducted the survey using the 5-point scale, as shown in Figure 1-10.
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Figure 1-8: PY6 Program Satisfaction
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Source: Survey questions, “Thinking about your overall experience with the program, how would you rate your satisfaction?”,
“How satisfied were you overall with [program name]”** Some percentages do not total 100% due to rounding.

Figure 1-9: PY6 Custom Incentive Program and Prescriptive Equipment Program Satisfaction

B Custom Incentive (n=15) = Prescriptive Equipment (n=75)
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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”?
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Figure 1-10: PY6 WRAP Baseload Participant Satisfaction
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Source: Question, “How satisfied are you with the WRAP program?” (n=71)

Over half the respondents (56%, n=540) 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.

1.9.2.2 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.

In general, participants’ reasons for dissatisfaction were:

Rebates. Rebates took too long to receive, were too low, or were not what was expected.

Program partners and contractors. Participants had poor experiences with implementers or
contractors.

Home Energy Reports. Participants said neighbor comparisons were either inaccurate or unfair
(neighbor comparisons are delivered through the Residential Energy-Efficiency Behavior & Education
Program and the Low-Income Energy-Efficiency Behavior & Education Program).

Application. Paperwork took too long to complete, there was too much of it, it was too complex, or it
took too long to receive approval to proceed.®

Respondents who did not answer this question were removed from the base.

Comments from participants in Prescriptive Equipment and Custom Incentive programs.
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1.9.2.3 Satisfaction with PPL Electric Utilities as a Utility

Most program participants were very satisfied with PPL Electric Utilities as an electric service provider. As
illustrated in Figure 1-11, in PY6 the majority of respondents across all programs rated their satisfaction
with PPL Electric Utilities as an 8, 9, or 10 on a scale of 1 to 10, with 10 meaning outstanding. Seventy-
nine percent of respondents (n=1,370) rated PPL Electric Utilities as an 8 or higher. This is slightly higher
thanin PY5 when 72% of all survey respondents (n=1,133) rated their satisfaction with PPL Electric Utilities
as 8 or higher.

Cadmus also asked survey respondents if their experiences with the programs had changed their opinion
of PPL Electric Utilities. Over half of PY6 respondents (58%, n=1,206) 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.
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Figure 1-11: PYé Satisfaction with PPL Electric Utilities as a Provider of Electricity
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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?”
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1.9.3 Comparisons Across Programs: Energy Efficiency Knowledge, Actions, and
Purchasing Patterns

1.9.3.1 Knowledge of Ways to Save Energy

Cadmus asked respondents of the residential participant surveys and the residential general population
survey to rate their own level of knowledge about ways to save energy at home. Most program
participants reported they were either somewhat knowledgeable (62%, n= 570) or very knowledgeable
(30%, n=570) (Figure 1-12). Compared to the general population, participants were much more likely to
categorize themselves as very knowledgeable, a statistically significant difference (30%, n=570
participants vs. 18%, n=301 general population, p < .05).” Although causation cannot be determined,
participants were asked to rate their knowledge prior to participating in the program, which may indicate
that participants are simply more energy-savvy and that the difference is not due to program experience.

Figure 1-12: Self-Ranked Knowledge about Ways to Save Energy (Residential Customers)

General Population  ® Participants

Very knowledgeable

Not too knowledgeable

Not at all knowledgeable

0% 10% 20% 30% 40% 50% 60% 70%

Participant Source: QE1, “Before you received a rebate from PPL Electric Utilities, how
would you rate your knowledge on ways to save energy in your home?” n=570, answers
compiled from participant surveys with Residential Retail, Appliance Recycling,
Residential Home Comfort, and Student-Parent participants.

General Population Source: QB1, “How would you rate your knowledge on ways to save
energy in your home?” n=301.

Cadmus also found a difference between programs in participants’ prior knowledge about energy
efficiency. Thirty-four percent of both Appliance Recycling and Residential Home Comfort respondents
said they were very knowledgeable compared to just 21% of Residential Retail and 19% of Student and
Parent Energy-Efficiency Education respondents. This difference is statistically significant (p < .05).

When Cadmus asked respondents if they had become more knowledgeable since participating in the
Appliance Recycling, Residential Retail, or Residential Home Comfort programs, the majority (62%, or 278
of 446) said they had, which indicates PPL Electric Utilities’ programs are successfully educating customers
about energy efficiency, one of the utility’s long-term objectives.® However, knowledge differed by
program. Respondents in the Residential Home Comfort Program were significantly more likely to say

7 Cadmus conducted a t-test to determine statistical significance.

8 Question not asked of student-parent participants.
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their level of knowledge had increased (68%, or 101 of 148) than respondents in the Appliance Recycling
Program (58%, or 130 of 226), a statistically significant difference (p < .05). This finding is logical because
the Home Comfort Program is designed to deliver home energy audits and offer incentives for equipment
upgrades.

1.9.3.2 Steps Taken to Save Energy at Home

Nearly all respondents reported they regularly take steps to save energy at home. There were no major
differences between participants (96%) and the general population (93%). The most common behaviors
cited by respondents (n=508) were turning off lights when leaving the room (78%), adjusting the
thermostat (41%), and unplugging devices when not in use (29%) (Figure 1-13). Participant respondents
were those that had participated in the Appliance Recycling, Residential Retail, Residential Home Comfort,
or WRAP programs.®

Figure 1-13: Steps Taken to Save Energy at Home in PY6

Turn off lights [ 78%
Adjust thermostats [ 21%
Unplug devices when not in use [ 29%
Wash clothes in cold water [ 24%

Turn down water heater temperature [ 18%
Take shorter or fewer showers [ 16%
Energy Efficient Appliances or Bulbs [ 13%
other [ 10%
Hang clothes on clothesline [l 9%
Weatherization [l 5%
Energy Efficient Windows/Doors . 3%
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Source: QE4, “What steps do you take?” (n=508). Responses combined from the general population survey and
the participant surveys for Appliance Recycling, Residential Retail, Residential Home Comfort, and WRAP
programs. Multiple responses allowed; percentages add to over 100%.

PY6 respondents reported engaging in the same top three energy-saving actions as respondents in PY5
but at a higher percentage. Further, PY6 respondents also reported taking other steps more often, such
as turning down the water heater temperature, washing clothes in cold water, or air-drying clothes. Table
1-23 compares the percentage of respondents who reported these behaviors in PY5 and PY6.

9 Participants in the Energy-Efficiency Behavior & Education program were also asked about their energy saving behaviors
after receiving home energy reports, and those results are discussed specifically in this program’s chapter.
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Table 1-23: Growth of Energy-Saving Actions Between PY5 and PYé

Activity Percentage of Respondents
PY5 PY6
Turn off lights 71% 78%
Adjust thermostats 33% 41%
Unplug Devices 20% 29%
Wash clothes in cold water 5% 24%
Turn down water heater temperature 9% 18%
Hang clothes on clothesline 1% 9%
PY5 percentages (n=533) derived from the aggregated responses in the Appliance Recycling, Residential
Retail, and residential general population surveys. PY6 percentages (n=508) derived from the
aggregated responses in the Appliance Recycling, Residential Retail, Residential Home Comfort, WRAP
surveys, and residential general population surveys.

1.9.3.3 Important Factors when Making Product Purchases

Cadmus asked residential participant respondents and general residential population respondents about
three factors they might consider when buying new home appliances or products. These factors were the
amount of energy the product uses, the purchase price of the product, and product features or attributes.
Respondents gave rankings on a four-point word scale of very, somewhat, not too, and not at all
important. A very similar proportion of respondents (n=818) rated product price (68%) and amount of
energy the product uses (71%) as very important, indicating these factors are difficult to prioritize for the
consumer.

However, participants and the general population differed—participants were significantly more likely to
rank energy use as a very important consideration than was the general population (p < .05). The general
population respondents were more likely to rank price as a very important consideration than were
participants, although this difference was not as stark (p < .10). Figure 1-14 illustrates the importance of
each factor to the participants and general population respondents.
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Figure 1-14: Decision-Making Factors for Purchasers
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Source: E5a-E5c, "When shopping for products or appliances that use energy in your home, how would you
rate the importance of each of the following:" *Results are significant for the very important, somewhat
important, and not too important responses for this statement (p<0.05) (Nonparticipants n=301 and
Participants n=517).

In PY5, survey findings showed that older participants were more likely to consider energy efficiency as
very important when making a product or appliance purchase than were younger participants. Although
the wording of the question was changed slightly in PY6, the results were the same as in PY5.1°
Respondents 45 years old and older were more apt to view the energy efficiency of a product as very
important (Table 1-24 shows PY6 results).

Table 1-24: Percentage of PYé Respondents Reporting Energy Use as Very Important, by Age

Age (Years) | Percentage of Respondents
65 and olderl 78%

55 to 6421 78%

45 to 541 76%

35to 44 64%

25to 34 68%

11 Results are significantly different than those in the 35-44 age group (p < .10).

12 Results are significantly different than those in the 35-44 age group (p < .05)

10 The PY6 question asked respondents to rank the importance of the amount of energy the product uses, among other

factors.
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Also, similar to the findings in PY5, age was a predictor in how people categorized their own knowledge
of energy efficiency. Respondents who were 45 years old or older were significantly more likely to say
they were very knowledgeable about ways to save energy at home than were younger age groups (ages
35 years old and younger) (p < .05).

Cadmus asked a comparable question of nonresidential customers. Small business general population
respondents and the participants in the Prescriptive Equipment Program were asked how much energy
efficiency typically factors into their decisions about making capital upgrades. Answers were on a four-
word scale by very important, somewhat important, not too important, or not important at all. There was
no statistically significant difference in the percentage of those who reported very important between
participants (50%, n=60) and the general population (45%, n=385).

Similar to PY5, the PY6 results indicated that residential customers are placing more emphasis on energy
use when making decisions about purchases and investments than are nonresidential customers.

1.9.3.4 Challenges to Making Energy Efficiency Improvements

When asked about challenges faced in making energy-efficient upgrades to their homes, many residential
customers can only give one answer—cost. However, this subject is complex and cost may be just one of
several market barriers faced by PPL Electric Utilities customers. Others may be societal norms, cultural
habits or bias, lack of knowledge and/or reliable information about energy efficiency, and other factors.

In PY6, Cadmus sought to identify specific barriers by presenting a series of scenarios and asking
respondents to relate to them. We asked both participants and the general population survey
respondents to rate their agreement with five challenge scenarios, or statements, using a five-point word-
scale. Results are shown in Figure 1-15.
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Figure 1-15: Participant and General Population Agreement with Challenge Scenarios
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Source: QE8. “Please rate your agreement with the following statements. Please tell me if you strongly agree,
somewhat agree, neither agree nor disagree, somewhat disagree, or strongly disagree.” (Nonparticipants n=301
and participants n=1,050 — 1,121 depending on the statement). Participant data aggregated from Residential
Retail, Appliance Recycling, Residential Energy-Efficiency Behavior & Education, Residential Home Comfort, and
WRAP program surveys.

Most respondents agreed with the statement, “My appliances and heating and air conditioning systems
work fine, so why replace them?” (33% of participants, n=1,068 and 38% of the general population, n=301,
strongly agreed). If added to those who said they somewhat agreed, this obstacle appears to be relevant
for about two-thirds of the residential population.

Although most respondents seemed to know what they could do to save energy at home and did not
perceive information about energy efficiency as confusing, a significant portion agreed there was risk in
investing in energy efficiency because of the unknown return on investment (42% of participants, n=1,114,
and 52% of the general population, n=301, either strongly or somewhat agreed with this scenario).
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Cadmus found a significant difference between participants and the general population respondents on
the three statements about knowledge of energy efficiency. The general population was significantly more
likely (p < .05) to strongly agree with:

= “Making an investment in energy efficiency is risky, because I'm not sure how much money or energy
I will save.”

= “lam not sure what | can do to save energy at home.”

= “Information about energy efficiency is confusing or overwhelming.”

This difference further supports the fact that participants in PPL Electric Utilities’ programs are more
energy-savvy than their general population counterparts, although causation cannot be determined.

1.9.4 Program Awareness

Cadmus reviewed the answers participants selected on their rebate forms for how they learned about the
program and completed the analysis on unique CSP job numbers. One-quarter of participants learned
about the program from a retail store and another 21% learned about the program from a bill insert or
mailer. Figure 1-16 shows all of the responses.

Figure 1-16: How Participants Learned About the Program

Retail store/salesperson _ 25%
Bill insert/mailer _ 21%
Contractor _ 14%
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Source: PPL Electric database (n=14,497)

PPL ELECTRIC UTILITIES Page | 36



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR &

1.10 PROCESS AND IMPACT EVALUATION RECOMMENDATIONS FOR PROGRAM YEAR 6

Table 1-25 includes all process and impact recommendations for each PPL Electric Utilities program and

the portfolio. These are also discussed in the individual program chapters.

Table 1-25: Phase Il Process and Impact Evaluation Recommendations from PYé Evaluations

Applicability Recommendations

Portfolio Level

Cadmus recommends PPL Electric Utilities request PaPUC approval to discontinue the fuel
switching survey (fossil fuel to electricity) in Phase lll. This survey was conducted in Phase | and
Phase Il to demonstrate the degree to which customers switch from fossil fuels to electricity to
receive a rebate. Survey findings consistently show the rebates have had a marginal to no
impact on the customer’s decision to switch from fossil fuels to electric equipment.

Appliance Recycling

Increase program marketing and focus on the low season months such as summer and fall, if PPL
Electric would like to levelize monthly participation to reduce the seasonal swing in
participation.

Appliance Recycling

Consider a leave-behind flyer or post card that includes information on all PPL Electric program
offerings, including Act 129 programs, to ensure participants are aware of all program resources
available.

Appliance Recycling

Consider investigating customer segments to identify which segments have yet to participate;
identifying segments and characterizing them can yield marketing and outreach ideas.

Continuous Energy

The ICSP should continue using its current regression methods and could consider a few

Improvement improvements.
Continuous Energy The ICSP should revisit the coincidence factor and consider increasing it to be more in line with a
Improvement coincidence factor calculated by dividing the verified demand reduction by the verified energy

savings.

Continuous Energy
Improvement

The energy managers of the participating school districts praised the dynamic, motivating, and
competitive environment that the ICSP created in PY6. PPL Electric Utilities could consider ways
to create the same engaging and competitive environment within each school district to better
motivate teachers, school staff, and students of individual schools.

Continuous Energy
Improvement

Consider investigating opportunities for creating self-sustaining organizations such as student
clubs with a focus on energy efficiency to minimize the required amount of teacher engagement
and maintain the continuity of the behavioral energy efficiency efforts.

Continuous Energy
Improvement

Consider reducing the incentive amount, eliminating the incentive in the second year, or
eliminating the incentive altogether.

Custom Incentive

Continue to work to reduce the program freeridership; Cadmus and PPL Electric could explore
options for the Custom program to offer dedicated, ongoing support to large business
customers.

Custom Incentive

Consider ways to improve responsiveness to customers questions such as tracking such
questions and answers to determine if the response is timely.

Custom Incentive

Add more detail to online tools regarding the amount of time each step in the participation
process may take.

Custom Incentive

Revise program materials to mention that a third-party may be needed to assist or supply pre
and post verification data.

E-Power Wise

To encourage installation of the water-saving devices, consider adding additional details to the
agency training slides to highlight the various benefits to installing the water products. Consider
installation demonstrations using sink and showerhead props and real-life examples that are
applicable to low-income families so they will feel empowered to install the water-saving
devices. Also emphasize the interactive effects of reducing the hot water temperature and the
money a family can save when it installs the products and turns down the temperature.

E-Power Wise

Continue to explore the feasibility of offering different energy-savings kits with varied products
in Phase Ill as a way to increase installation rates of the water-saving devices. PPL Electric
Utilities could provide a general kit that includes LED bulbs and a power strip for all participants
as well as the option to offer the water-saving devices, depending on the recipient’s hot water
fuel source.

E-Power Wise

Consider communicating information regarding the Master Metered Low-Income Multifamily
Housing (MMMF) program to the E-Power Wise agencies.
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Applicability Recommendations

E-Power Wise

Explore the potential for distributing LED bulbs to Phase | participants. Agencies or RAP could
distribute LEDs with an installation survey similar to the current survey in the energy-savings kit
and, once returned, these customers could be included in the monthly gift card raffle.

E-Power Wise

Consider alternatives for the furnace whistle: increase energy education around the furnace
whistle; or remove the furnace whistle from the energy-savings kit; and/or consider a rebate for
a new furnace filter.

Low-Income WRAP

Identify additional KPIs, such as participant satisfaction, and upgrade LEAP to collect and report
them. To assess program satisfaction on an on-going basis, consider administering an online
survey or leave-behind postcard survey to all participants.

Low-Income WRAP

Consider steps to control or reduce program delivery costs, such as setting a standard labor cost
across the program and reviewing the measures and measure costs to prioritize measures
offered in Act 129 and those offered in USP LIURP.

Master Metered
Multifamily Housing

Review the program saving potential in common areas of individually metered multifamily
buildings and if necessary, in other building types that may be eligible for program participation.

Master Metered
Multifamily Housing

For Phase lll, establish program saving targets based on an updated estimate of the remaining
saving potentials in the eligible master metered multifamily sector.

Master Metered
Multifamily Housing

For Phase lll, extend program eligibility requirements beyond GNE and low-income.

Master Metered
Multifamily Housing

Consider providing additional educational materials about faucet aerators, low-flow
showerheads, and thermostatic shower restriction valves.

Master Metered
Multifamily Housing

Consider a review of measure persistence for low-flow aerators and thermostatic shower
restriction valves.

Prescriptive
Equipment

Continue with the preapproval process, however contractors and customers may need more
support in completing applications as the process evaluation found that customer satisfaction
with the rebate process declined in PY6 as compared to PY5.

Prescriptive

Provide more support in filling out the applications by giving examples of completed applications

Equipment on the website and naming a point of contact for questions about the applications.
Prescriptive Continue to provide guidance to the ICSP and quality assurance checks on completed projects
Equipment regarding TRM requirements; likewise, Cadmus will provide quality assurance spot checks of

ICSP Appendix C and E spread sheets to see if site-specific coincidence factors are used where
required, and inform the ICSP of any discrepancies that are uncovered.

Prescriptive

Consider requiring the ICSP to use the 2016 TRM LED fixture code generator for all LED fixtures

Equipment in PY7.
Prescriptive Continue to stay in touch with contractors about specific lighting technologies (T5s, T8 high bay
Equipment lighting, LED screw-ins, LED exit signs, and occupancy sensors) as the market matures and prices

continue to drop.

Prescriptive

Explore new incentives for LEDs as replacements for linear fluorescent lamps.

Equipment
Prescriptive Consider strategies for providing more contractor support to improve awareness of the program
Equipment and available rebates by creating a contractor-specific communications plan, providing

equipment-specific technical training to contractors, providing educational materials for
customers, and exploring a bonus or SPIF for contractors.

Prescriptive
Equipment

Conduct further research to determine manufacturers’ interest in and the feasibility of offering a
midstream or upstream incentive program in PPL Electric Utilities” service territory.

Residential Energy-
Efficiency Behavior
and Education

Continue delivering the paper and e-mail home energy reports as planned.

Residential Energy-
Efficiency Behavior
and Education

Continue to promote PPL Electric Utilities energy efficiency programs through the home energy
reports to inform customers about energy-saving opportunities.

Residential Energy-
Efficiency Behavior
and Education

Bocus on ways to deliver a better customer experience with the home energy reports by having
early discussions with the Phase Il ICSP on personalization, gamification, and online services.

Residential Home
Comfort

Continue to offer and market bonus rebates to reduce financial participation barriers to
participating in audits.
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Applicability Recommendations

Residential Home
Comfort

Consider dropping the rebate for SEER 15 ductless heat pump systems and raising the minimum
efficiencies for each rebate tier by at least one SEER; consider starting the minimum efficiency
eligibility at SEER 18 and reserve the highest rebate for customers installing systems with a
minimum efficiency rating of SEER 22.

Residential Home
Comfort

Consider eliminating the SEER 15 rebate raising the minimum SEER requirement for the air
source heat pump rebate to SEER 16 or above to push installation of equipment that is
significantly above the baseline of SEER 14., and increase savings.

Residential Home
Comfort

The $1200 limited time offer for SEER 16 ASHP rebates was very successful in moving the
market. Consider re-offering the $1200 ASHP rebates for SEER 16 and above in Phase Il if
savings are needed and the budget can accommodate this (over $1/annual kWh saved
acquisition cost).

Residential Home
Comfort

Consider extending marketing to manufactured homes retailers through personal contact
and/or personal e-mail messages ; messaging could describe the benefits of the program and
rebate.

Residential Home
Comfort

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

Residential Home
Comfort

Continue to market to new home builders by emphasizing their selling power.

Residential Home
Comfort

Consider expanding the list of products rebated through the prescriptive path or offer the same
prescriptive product rebate, but with a reduced rebate if appliances are not installed.

Residential Home
Comfort

When marketing the HERS approach option, refer to the MLS entries.

Residential Retail

Consider replacing refrigerators with another product that is more likely to have impact on
savings, can benefit from rebates, and increase customer satisfaction.

Residential Retail

Work with the ICSP and Cadmus to explore ideas for marketing campaigns to reach and educate
water heater installers, to encourage them to stock and promote heat pump water heaters.

Residential Retail

Continue to research changes in residential customer purchasing behavior with regard to LEDs,
in preparation for optimal program impact in Phase IIl.

Residential Retail

For Phase Ill, consider developing marketing for the general residential population (bill inserts,
etc.) that highlights the promotional price of discounted LEDs.

Residential Retail

Work with retailers to utilize LED product placement as a lower cost mechanism for generating
sales lift (rather than more aggressive incentives) and to reduce freeridership.

Residential Retail

Consider ways to organize the program to decrease LED freeridership by focusing on products or
channels with lower freeridership.

Residential Retail

Use customer surveys to explore ways to encourage CFL recycling.

Student & Parent

Continue to recruit new schools and educators.

Education

Student & Parent Consider increasing the grade-appropriate classroom instructions and discussion about the
Education furnace whistle, showerhead, and faucet aerator items.

Student & Parent Explore new program implementation ideas such as rotating kits, product trade-ins, and
Education donating unused products.

Student & Parent Consider revising the workshop curriculum by including more topics that align with STEM or
Education modify existing curriculum topics to align with STEM.

Student & Parent Offer grade-appropriate breakout sessions or grade-specific workshop dates.

Education

Student & Parent Test the idea of using an online HEW completion process proposed by the ICSP with the
Education Innovation student cohort.

Student & Parent Consider a streamlined online HEW data collection process where after students enter the data
Education online, teachers can review and submit data online, thus reducing the paperwork.

Student & Parent Consider cross-program marketing through the kits.

Education
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1.11 SITE INSPECTIONS SUMMARY

Table 1-26 summarizes programs receiving verification site visits by Cadmus, the number of inspections,
and resolution of discrepancies.

Program

Measure

Table 1-26: Summary of PYé Site Visits

Inspection Firm

Number of
Inspections
Planned

Number of
Inspections
Conducted

Number of
Sites with
Discrepancies
from Reports

Resolution of
Discrepancies

T All Verified Varies; typically updated
Incentive Custom EM&V CSP 34 34 10 with site-specific data or
Projects through M&V
Updated savings based
Prescriotive on as-built hours of use,
. P Lighting EM&V CSP 33 33 24 fixture type and counts,
Equipment .
space cooling, and
building type
Prescriptive N Data not used for
Equipment LERE= ICSP MR 3,678 S verification
Master . .
Metered All EM&V CSP 23 projects 23 23 Savu-ﬁgs adju.sFed based
e on site-specific data
Multifamily
PPL’s contractor resolved
Low Income PPL’s third-party discrepancies
WRAP & inspector >19 321 18 Data not used for
verification
Residential 5% of all L(?j:r;esac:::/ieeci
Home All ICSP ° 934 6 P
jobs Data not used for
Comfort I
verification
Totallll 609+ 5,023+ 81

11 Where the inspection count was provided, the totals include inspections conducted by the ICSP, which were not used in
verification activities. Totals do not include the count of tenant units inspected in the sampled Multifamily Program’s projects.
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2 PRESCRIPTIVE EQUIPMENT PROGRAM

The Prescriptive EqQuipment 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
commercial and industrial (C&l), large commercial and industrial, government, nonprofit, and institutional
and educational (GNE), and agricultural customers. The Prescriptive Equipment Program offers incentives
for lighting, non-lighting, and agriculture equipment.

Customers can receive incentives through the standard incentive route, where the customer obtains
preapproval from PPL Electric Utilities before ordering the energy-efficient equipment, installs the
equipment, submits the incentive form, and receives the rebate.

The program also offers a direct discount delivery channel. 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. In this offering, 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 behalf of the customer to PPL Electric
Utilities. 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 to: 1

®  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 conduct on-site facility assessments and 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 133,000 MWh/yr.

=  QObtain participation of approximately 300 large C&I customers through 2016, with a total reduction
of approximately 68,000 MWh/yr.

= QObtain participation of approximately 4,500 GNI customers through 2016, with a total reduction of
approximately 51,000 MWh/yr.

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

11 Program objectives are stipulated on PPL Electric’s revised EE&C Plan (Docket No. M-2012-2334388) approved by the
Pennsylvania PUC on June 05, 2015, p.107, 128, and 145.
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Table 2-1: Phase Il Prescriptive Equipment Executive Summary

Program Phase Il Phase Il Phase Il Phase | Phase ll Phase Il EDC Program Cost of Phase Il
Reported |Adjusted Ex| Verified Il Net- | TRC Ratio | Expenditures | Acquisition |Conserved| Participants
Energy |Ante Energy Gross to- ($1,000) Cost [1] Energyl?

Savings Savings Energy Gross ($/Annual (TRC
(MWh/yr) | (MWh/yr) Savings Ratio kWh) $/kWh)
(MWh/yr)

Prescriptive
Equipment

W Total EDC Costs divided by first year kWh savings.
21 Total TRC Costs divided by levelized lifetime kWh savings.

181,214 181,215 170,418 0.75 1.87 $32,555 $0.19 $0.05 6,042

2.1 PROGRAM UPDATES

Some changes were made to the Prescriptive Equipment Program from PY5 to PY6.

Starting in PY6, for all projects, customers were required to obtain preapproval from PPL Electric Utilities
before ordering energy-efficient equipment. The preapproval requirement was implemented to improve
tracking of participation, spending, and savings and to reduce freeridership.

PPL Electric made an another change to eligibility requirements for the direct discount channel, from an
annual usage of 100,000 kWh/yr to 50,000 kWh/yr, to limit this channel to small commercial and industrial
customers.

Lastly, at the end of PY6, incentive amounts for HVAC equipment and LEDs were increased to encourage
participation.

2.1.1 Definition of Participant

Participants are PPL Electric Utilities customers in the small commercial and industrial, large commercial
and industrial, and government, nonprofit, and institutional and education (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 Energy Efficiency Management
Information System (EEMIS), the PPL Electric program tracking database, by a CSP job ID that is unique to
each project.

2.2 IMPACT EVALUATION 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 |l by sector for equipment.

Table 2-2: Phase Il Prescriptive Equipment Reported Results by Customer Sector

D De O
Residential 3 53 0.01 S1
Small C&lI 3,252 94,259 14.62 $11,472
Government, Nonprofit, and Education 2,576 43,302 5.77 $8,278
Large C&l 211 43,600 3.96 $3,733
Phase Il Total 6,042 181,214 24.35 $23,484
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Table 2-3: Phase Il Prescriptive Equipment (Lighting Measures) Reported Results by Customer Sector

Phase Il Participants

Phase Il Reported
Gross Impact

Phase Il Reported
Gross Demand

(MWh/yr) Reduction
(Mw)
Residential 3 53 0.01
Small C&I 3,229 92,174 14.38
Government, Nonprofit, and Education 2,562 43,131 5.74
Large C&lI 208 43,180 3.91
Phase Il Total 6,002 178,538 24.04

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

Phase Il Reported
Gross Demand

Phase Il Reported
Gross Impact

Phase Il Participants

(MWh/yr) Reduction
(Mw)
Small C&I 23 2,085 0.24
Government, Nonprofit, and Education 14 171 0.02
Large C&l 3 420 0.05
Phase Il Total 40 2,676 0.31

2.2.1 EM&V Sampling Approach

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

Cadmus planned two substrata for equipment projects, agricultural projects and all other projects.
However, the program did not rebate any agricultural projects. The equipment projects included only two
types of equipment—commercial refrigeration efficient evaporator fans and high-efficiency refrigeration
cases (there were no agricultural customers in PY6).

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

below.

Table 2-5: Prescriptive Equipment Program Strata Definitions

Strata Substrata Groups Included
Non-Agriculture | Refrigeration, HVAC, appliances, office equipment
Equipment
Agriculture All projects designed for and offered to the agricultural sector
Small Lighting, see Table 2-8 for kWh thresholds
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
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2.2.1.1 EM&V Sampling Approach: Equipment Projects

PPL Electric Utilities rebated only two types of equipment during PY6 (although many others were eligible
for rebates). These were refrigeration evaporator fans and a refrigeration case.

The PY6 EM&V sample plan was designed to meet levels of 90% confidence and 10% precision for the
equipment stratum. Cadmus revised the proposed sample plan (to exclude site visits) after establishing
the final number of projects rebated in PY6. No site visits were conducted for PY6 equipment projects
since specifications for the types of projects rebated cannot 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.

Nine unique customers completed 16 projects. Cadmus reviewed a census of project records (desk audit)
for the 16 projects. The records review involved verifying information from EEMIS using rebate application
forms, customer-submitted supporting documentation, and information recorded by the ICSP.

Due to the small sample frame, all customers were asked to complete an online survey to assess
satisfaction and the target sample was to complete as many as possible. Three of the nine unique
customers completed the survey. The online survey data were not used for the impact evaluation as the
sample size was too small to draw any conclusions. Table 2-6 shows the target and achieved sample sizes
for the equipment stratum verification activities.

Table 2-6: PY6 Prescriptive Equipment Impact Evaluation Sampling Strategy

Stratum Population Size Target Levels of Target Achieved Evaluation Activity
Confidence & Sample Size Sample Size
Precision
16 unique 16 16 Records review
. account 90/10 at the 0 0 Site visits
Equipment numk.)ers; stratum level
3 unique As many as 3 Online surveys
customers possible
16 projects; more than one
Program Total 16 16 16 activity can be conducted per
project.

2.2.1.2 EM&V Sampling Approach: Lighting Projects

In PY6, Cadmus calculated an annual sample size to meet the reporting requirements of the SWE. The PY6
sample plan was based on the number and characteristics of nonresidential lighting projects anticipated
in PY6.

Cadmus calculated the PY6 sample size by increasing the PY5 MWh error ratio of 0.17 to 0.30 to improve
the probability of achieving reporting results at the 90% confidence and 10% precision level. The SWE
reporting requirement for a program is 85/15. Cadmus set a higher bar for Prescriptive Equipment
Program lighting projects because they provide the majority of savings for the Phase Il nonresidential
portfolio. The SWE requires portfolio savings to be verified at the 90/10 level.

Cadmus used a stratified ratio estimation approach to further divide lighting into four substrata:
= Small = Medium-small
®=  Small-medium = lLarge

Stratified sampling results in smaller sample sizes and promotes evaluation efficiency compared to simple
random sampling. This resulted in a sample size of 28 projects, which was rounded up to 33 to provide
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additional assurance of achieving the target precision. Table 2-7 shows the PY6 sampling plan by quarter.
Cadmus drew samples, conducted site visits, and reviewed records in Q1, Q2, and Q3. The population of
PY6 projects was assumed to be homogeneous and that realization rates based on the first three quarters
would apply to Q4. This assumption was checked by comparing Q4 project type, size, sector and delivery
channel to earlier PY6 quarters; no significant difference was noted.

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

Sample Count Allocation Plan Ql Q2 | Q3 | (o7 Total ‘
Total, Planned 11 11 11 0 33
Total, Adjusted 11 11 11 0 33

Substrata boundaries are 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. Substrata lighting boundaries by quarter are shown in Table
2-8.

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

Substratum Q1 Q2 Q3

IR S T N M
Small 19,039 33 9,671 -1,363 21,382 8
Small-Medium 65,057 19,142 27,039 9,673 52,999 21,435
Medium-Small 235,126 65,288 70,644 27,633 171,040 53,390
Large 11,147,730 314,423 3,333,366 72,258 3,090,152 172,383

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

Table 2-9: PYé Prescriptive Equipment Lighting Program, Summary by Substratum

Substratum Reported Reported Percent

Project Savings Reported

Countlt (MWh/yr) Savings
Small 2,539 14,193 15%
Small-Medium 733 18,467 20%
Medium-Small 322 22,357 24%
Large 84 39,270 42%
Total 3,678 94,287 100%
I Defined by CSP job ID.

12 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: PY6 Prescriptive Equipment Lighting Impact Evaluation Sampling Strategy

Substratum Population Target Levels Target Achieved Evaluation Activity

Size of Confidence | Sample Size Sample Size

& Precision

Small 2,539 N/AL N/AL 5 File Review and Site Visit
Small-Medium 733 N/AL N/AL 4 File Review and Site Visit
Medium-Small 322 N/AL N/AL 4 File Review and Site Visit
Large 84 N/AM N/AM 20 File Review and Site Visit
Program Total 3,678 90/10 28 33 File Review and Site Visit
1 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.

2.2.2 Ex Ante Adjustment Methodology and Findings

In previous program years, Cadmus adjusted the reported savings for equipment from EEMIS to align with
assumptions specified in the Pennsylvania TRM resulting in adjusted ex ante savings. This adjustment was
not necessary for the lighting and equipment projects in PY6.

2.2.3 Ex Post Adjustment Methodology and Findings

The ex post savings adjustments incorporate 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.

2.2.3.1 Ex Post Adjustment Methodology and Findings: Equipment

Records Review. The records review involved verifying information from EEMIS using rebate application
forms, customer-submitted supporting documentation, and information recorded by the ICSP. Cadmus
verified that the rebated equipment qualified for the program and reviewed the installed quantities. Table
2-11 shows the elements verified through records review for evaporator fan motors and refrigeration
cases rebated in PY6.

Table 2-11: Prescriptive Equipment Program Record Verified Elements

Equipment | Record Verified Elements

Baseline motor type, new motor type, cooler or freezer, motor

High-Efficiency Evaporator Fan Motors .
wattage, operating hours

High-Efficiency Refrigeration Case Volume, door type, refrigerator or freezer

During the records review, Cadmus identified a rebated high-efficiency refrigeration case entered into
EEMIS as an ice machine. EEMIS did not provide any of the equipment specifications needed to calculate
savings. Cadmus looked up the equipment specifications for volume and door type and calculated savings.

Another project reported six evaporator fans installed in coolers; however, the rebate form indicated
three fans in coolers and three fans in freezers. Cadmus calculated savings based on the information on
the rebate form.
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Surveys. Three customers completed online surveys, but the responses were not used in the impact
evaluation since the sample size was not adequate to draw any conclusions.

Site Visits. No site visits were completed for customers who received rebates for equipment projects since
specifications for these types of projects cannot 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.

2.2.3.2 Ex Post Adjustment Methodology and Findings: Lighting Projects

Cadmus drew lighting samples on a rolling basis as records became available at the close of each quarter.
Cadmus requested all application, ICSP reviews, and payment records for each sampled project and
conducted the following M&V activities:

= Reviewed application files for data accuracy and compliance with 2014 Pennsylvania TRM
requirements.

® Conducted on-site verification at customer facilities for the sample of projects to determine each
project’s as-built conditions.

= Conducted metering studies or interval data analysis at selected facilities to determine actual lighting
operating hours or to review and accept the ICSP metering studies.

" Interviewed customers to determine baseline and retrofit fixtures and estimate operating hours.
= Revised the project Appendix C inventory based on the findings from the previous steps.'*
® Recalculated the project savings to determine the ex post savings for the sampled projects.

®  Calculated the sample realization rate, the ratio of evaluated to reported savings, after completing
the Q3 review.

The ICSP conducted site visits and inspections to develop the Appendix C lighting form for commercial
lighting projects. In addition, the ICSP metered lighting hours of use for all projects with estimated savings
of 500,000 kWh/yr or more as required by the 2014 Pennsylvania TRM. Cadmus checked and confirmed
that the six PY6 projects with estimated savings of 500,000 kWh/yr or more were metered by the ICSP.

Cadmus’ record reviews and inspections aimed to verify the installation and operation of rebated
equipment and that correct values were used to calculate ex ante savings. Discrepancies were adjusted
based on site-specific data and Cadmus calculated ex post savings 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 2-12 lists high level information about the review and site visits results.

13 Pennsylvania Public Utility Commission. 2014 Pennsylvania Technical Reference Manual. June 2014.

4 Ibid.
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Table 2-12: PYé Prescriptive Equipment Lighting Projects - Summary of Site Visits

Substratum Measure Inspection Number of Number of Number of Resolution of Discrepancies
Firm Inspections | Inspections Sites with
Planned Conducted | Discrepancies
from Reports
Updated savings based on as-built
Small Lighting EM&YV CSP 5 5 3 hours of use, fixture type and counts,
space cooling, and building type
Small- Updated savings based on as-built
. Lighting EM&V CSP 4 4 4 hours of use, fixture type and counts,
Medium . o
space cooling, and building type
Medium- Updated savings based on as-built
Small Lighting EM&V CSP 4 4 1 hours of use, fixture type and counts,
space cooling, and building type
Updated savings based on as-built
Large Lighting EM&V CSP 20 20 16 hours of use, fixture type and counts,
space cooling, and building type
Total 33 33 24

2.2.4 Summary of Evaluation Results

Table 2-13 shows the reported and verified energy savings for the PY6 Prescriptive Equipment Program.
Equipment achieved 400 MWh/yr of verified savings and had a 106% realization rate. Lighting measures
achieved 94,287 MWh/yr savings at a 94% realization rate.

Table 2-13: PY6 Prescriptive Equipment Summary of Evaluation Results for Energy!

Stratum PYTD PYTD PYTD Energy | PYTD Verified Sample Relative
Reported Adjusted Realization | Gross Energy | Coefficient of | Precision at
Gross Ex Ante Rate Savings Variation (Cv),| 85% C.L.
Impact Energy (V) (MWh/yr) [ [ Error Ratio
(MWh/yr) Savings (ER), or
(MWh/yr) Proportion
LE e 94,287 94,287 94% 88,848 0.12 2.4%
Equipment 379 379 106% 400 N/AL] N/AB!
Program Total 94,666 94,666 94% 89,248 0.12 2.4%
11 Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding.
121 A census of projects were reviewed for the equipment stratum.

Table 2-14 shows the reported and verified demand savings for the PY6 Prescriptive Equipment Program.
Equipment projects achieved 0.05 MW of demand reduction and had a realization rate of 105%. Lighting
projects achieved 14.95 MW of verified savings at a realization rate of 119%. Table 2-15 shows the
reported and verified energy savings for the lighting stratum. Table 2-16 shows the results for demand
savings for the lighting stratum.
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Table 2-14: PYé Prescriptive EQquipment Summary of Evaluation Results for Demand

Program Reported Adjusted Demand Verified Gross Sample Relative
Gross Ex Ante Realization Demand Coefficient of | Precision at
Demand Demand Rate Savings (2 Variation 85% C.L.
Savings [ Savings [21 (%) (MW) (Cv), Error
(MW) (MW) Ratio (ER), or
Proportion
Lighting 11.790 12.59284 119% 14.94974 0.28 6.1%
Equipment 0.044 0.04755 105% 0.05011 N/ABI N/ABI
Program Total 11.834 12.640 119% 15.000 0.28 6.1%

1l 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.
BI A census of projects were reviewed for the equipment stratum.

Table 2-15: PY6 Prescriptive Equipment Summary of Evaluation Results
for Energy Savings (Lighting Stratum)

Quarter PYTD PYTD Adjusted Energy PYTD Verified Sample Relative
Reported |Ex Ante Energy| Realization | Gross Energy | Coefficient of | Precision at
Gross Impact Savings Rate Savings Variation (Cv), 85% C.L.
(MWh/yr) (MWh/yr) (%) (MWh/yr) (1 Error Ratio
(ER), or
Proportion
Q1 28,483 28,483 98% 27,903 N/A N/A
Q2 23,072 23,072 94% 21,750 N/A N/A
Q3 20,820 20,820 89% 18,560 N/A N/A
Q4 21,911 21,911 94% 20,636 N/A N/A
Program Total 94,287 (21 94,2872 94% 88,8482 0.12 2.4%
11 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 2-16: PY6 Prescriptive Equipment Summary of Evaluation Results
for Demand Savings (Lighting Stratum)

Quarter 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 21 | Variation (Cv), 85% C.L.
(MW) Savings [21 (%) (Mw) Error Ratio
(MW) (ER), or
Proportion
Q1 2.844 3.02641 131% 3.95997 N/A N/A
Q2 2.736 2.92465 117% 3.43557 N/A N/A
Q3 3.043 3.24898 109% 3.53407 N/A N/A
Q4 3.167 3.39279 118% 4.02013 N/A N/A
Program Total 11.790 12.593 119% 14.950 0.28 6.1%
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.
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The PY6 MW reduction realization rate increased to 119% from its PY3-PY5 average of 93%. The increase
was due to the SWE requirement for site-specific coincidence factors whenever site-specific hours of use
are used. The ICSP was not aware of this change until Q3, but it developed procedures to comply with the
site-specific requirement in PY7.

The GNI sector reported gross savings were 25% of the total lighting savings. The 2014 Evaluation
Framework requires 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 are reported as in Table 2-17 for energy
and Table 2-18 for demand.

Table 2-17: PYé Prescriptive Equipment Program Summary of Evaluation Results
For Energy (GNI Lighting Sector) [l

Sector Reported (c])']] Energy Verified Observed Relative
Gross MWh/Total Realization Gross Coefficient Precision
Energy Lighting Rate Energy of Variation at 85%

Savings (%) (%) Savings (Cv) or Error C.L.
(MWh/yr) (MWh/yr)i2l Ratio in
Sample

Government, Nonprofit, and

. 23,514 25% 84% 19,798 0.28 8.2%
Educational

[11 Realization rate based on sample size (n) of 9.
12l Adjusted ex ante multiplied by the realization rate will not equal verified gross energy savings due to rounding.

Table 2-18: PY6 Prescriptive Equipment Program Summary of Evaluation Results
For Demand (GNI Lighting Sector) [

Reported GNI Demand Verified Observed Relative
Gross MW/Total Realization Gross Coefficient Precision
Demand Lighting Ratel2 Demand of Variation at 85%

Savings(2l (%) (%) Savings!3! (Cv) or Error (o
(MW) (MW) Ratio in
Sample

Government, Nonprofit, and

. 3.1 26% 100% 3.1 0.24 16.6%
Education

[l Realization rate based on sample size (n) of 9.
[21 Adjusted ex ante multiplied by the realization rate will not equal verified gross demand savings due to rounding.
131 verified gross demand savings for the GNI Lighting Sector do not include T&D losses.

15 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 | 50



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

2.3 IMPACT EVALUATION NET SAVINGS

Cadmus conducted an analysis to determine net savings for the Prescriptive Equipment Program lighting
projects. Net savings are determined only for future program planning purposes. Energy savings and
demand reduction compliance plans are met using verified gross savings.

2.3.1 Net-to-Gross Ratio Methodology

Freeridership is a measure of the savings that participants would have achieved on their own without the
program’s treatment; these savings are subtracted from verified gross savings. Participant spillover, on
the other hand, credits additional savings that participants achieved on their own, where their experience
with the program was highly influential. Participant spillover adds to gross savings.

The SWE defined the methods used to determine net savings, including instructions provided in the
Evaluation Framework and Guidance Memos. For this program, Cadmus included freeridership and
spillover that were estimated in accordance to the SWE net-to-gross guidelines, which uses information
from self-report surveys from participating customers. Participant telephone surveys collected data to
assess these metrics.

2.3.2 Net-to-Gross Ratio Sampling

The target sample size for assessing net savings was 75 completed surveys (of the sample population of
2,161 unique contacts), as shown in Table 2-19.1®* Cadmus completed surveys with 60 participants in the
prescriptive lighting component of the Prescriptive Equipment Program. Cadmus completed online
surveys with three of the nine unique participants who received rebates for installing equipment projects;
however the surveys were not used to assess net savings because the sample size was not large enough
to draw meaningful conclusions about freeridership.” No agricultural projects were rebated in PY6.

Cadmus completed online surveys with 12 of the 139 unique participants of the direct discount delivery
channel; however, these surveys did not ask questions to assess the net-to-gross ratio. There were no
significant changes to that portion of the program in PY6, and PY5 freeridership for direct discount
participants was low at 8%. Therefore, net-to-gross was not expected to change in PY6.

16 The sample population consisted of 2,309 unique contacts after adding contacts for the Direct Discount Lighting and Non-
lighting strata, removing duplicate contacts, and contacts who already completed a survey in the past year.

17" Of the 16 unique customers, there were 10 unique e-mail addresses. Of the ten, one contact was removed because they
were already contacted within the past year for a survey.
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Table 2-19: PYé Prescriptive Equipment Sampling Strategy for NTG Research

Stratum Stratum Population Assumed Assumed Target Achieved Percent of
Boundaries Size CV or Levels of Sample size Sample Sample Frame

Proportion | Confidence Size Contacted [1
in Sample & Precision
Design

Standard Path Participants 2,161 N/A N/A 75 60 1053
Lighting
Direct Discount

- [2] 9
Lighting Participants 139 N/A N/A 0 0] 100%

. . As many as
[2] 9

Equipment Participants 9 N/A N/A S 0] 100%
Program Total Participants 2,309 N/A N/A 75 60 100%

Wsample 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 Though some direct discount and equipment participants completed online surveys, these results were not used to determine
net-to-gross ratios.

The freeridership and spillover estimates for the Prescriptive Equipment Program, estimated in
accordance with the SWE net-to-gross guidelines, are shown in Table 2-20. In PY6, freeridership was 28%,
spillover was 2%, and the net-to-gross ratio was 74%. This is an improvement over PY5, where the net-to-
gross ratio was 63% for standard lighting participants.

Freeridership may have decreased due to the preapplication requirement in PY6, as this eliminates
participation by customers who find out about the rebate after installing their project. Cadmus reviewed
prescriptive lighting programs in fall of 2013 and found that typical net-to-gross ratios for these programs
ranged from 71% to 96%.'®

Table 2-20: PY$6 Prescriptive Equipment Summary of Evaluation Results for NTG Research

Estimated Estimated NTG Ratio Observed Relative
Freeridership Participant Coefficient of Precision
Spillover Variation or
Proportion
Standard Lighting 28%!11 2% 74% 0.0839 14%
Program Total 28% 2% 74% 0.0839 14%

1l 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
2.4.1 Research Objectives

The purpose of the process evaluation was to assess program processes and make recommendations for
improved program operation. The main process issues in the Prescriptive EqQuipment Program are process
efficiency, delivery infrastructure, and customer response.

18 Cadmus. Net-to-Gross Benchmarking Findings: Prescriptive Equipment (Nonresidential) Program. Completed for PPL

Electric Utilities. September 2013.
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In particular, the process evaluation focused on these areas:

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

=  The effectiveness of the program (including the direct discount delivery channel) to encourage
customers to install the program products

= Customer satisfaction
= QOpportunities and barriers

®  Possible program enhancements

In addition, Cadmus conducted a limited study on the effects the program is having on the market. The
study consisted of three activities—documenting the baseline to the extent possible, developing a simple
market change theory including indicators to assess change, and assessing progress toward meeting these
metrics or indicators. Data were collected through primary research (interviews with contractors).*®

2.4.2 Evaluation Activities

For the Prescriptive Equipment Program, the PY6 process evaluation activities were these:

®  Program staff and implementer interviews (n=2)
= Participant surveys (n=75)
= Lighting participants (n=60)
= Direct discount delivery channel participants (n=12)
= Equipment participants (n=3)
®  Contractor interviews (n=41)
= Lighting contractors (n=15)
=  HVAC contractors (n=15)
=  HVAC distributors (n=4)
= Refrigeration contractors (n=7)
= HVAC contractor focus groups (2 groups, n=18)

= Database and quality assurance/quality control (QA/QC) review of records
The research activities were consistent with the evaluation plan except for these:

= Cadmus planned to survey agricultural customers, except no agricultural equipment was rebated in
PY6; therefore, there were no participants who received rebates for agricultural equipment to
interview.

= Cadmus planned to survey a larger sample of participants who received incentives for equipment,
however the participation rate was lower than expected. We attempted to complete surveys with as
many equipment participants as possible.

The PY6 sampling strategy for the Prescriptive Equipment Program is shown in Table 2-21.

1% The SWE’s Phase 2 Evaluation Framework discusses Market Effects Studies in Section 3.6.2.3 and 4.5.1.4.
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2.4.3 Methodology

Cadmus’ methodology for the PY6 process evaluation included interviews to gather high-level
perspectives from program staff about the Prescriptive Equipment Program, from lighting contractors
about the lighting market, and from refrigeration contractors about the refrigeration market. We also
interviewed HVAC contractors and distributors and conducted focus groups with HVAC contractors. We
conducted a telephone survey with participants receiving prescriptive rebates for commercial lighting and
online surveys with participants of the direct discount delivery channel.

2.4.3.1 Program Staff and Implementer Interviews

In April and May 2015, Cadmus conducted interviews with the program managers from PPL Electric
Utilities and DNV GL, the ICSP. The interviews focused on key performance indicators, program design
changes, and implementation successes and challenges.

2.4.3.2 Participant Surveys

Cadmus administered the online customer satisfaction surveys during June, July, and August 2015. This
participant survey assessed satisfaction with the program and with the ICSP.

Cadmus conducted surveys with participants using two different methods. An online survey assessed
satisfaction of participants who installed equipment and those who participated in the direct discount
delivery channel. A telephone survey with a random sample of participants who received a prescriptive
rebate for lighting and lighting controls informed the net savings analysis.

Cadmus administered the telephone survey with lighting participants between April and July 2015. The
sample excluded participants of the Continuous Energy Improvement and Custom Incentive programs
because of limited participation in those programs. Those participants were included in the program-
specific sample.

To obtain the sample for the direct discount delivery channel, Cadmus obtained a list of completed
projects from the ICSP. Because the ICSP keeps a list of customers who are in various stages of the
application process, Cadmus cross-referenced this list with the Efficiency Management Information
System (EEMIS) data and removed records that were not included in the EEMIS database to isolate only
those records that had received incentive payment.
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Stratum

Stratum
Boundaries

Table 2-21: PY6 Prescriptive Equipment Process Evaluation Sampling Strategy

Achieved
Sample Size

Number of
Records
Selected for
Sample

Assumed
Levels of
Confidence
& Precision

Assumed
Proportion
or CVin
Sample

Target
Sample Size

Population
Size

Percent of
Sample
Frame
Contacted [1

Evaluation Activities

Design Frame
PPL Electric Process, impact,
Program and ICSP | Staff 2 N/A N/A 2 2 2 100% program staff
Staff interview
Process, impact, net-
Lighting Participants 2,161 N/A N/A 75 682 60 100% to-gross participant
survey
. . As many as Process, online
Equipment Participants 9 N/A N/A . 6 12 3 100% .
possible participant survey
Direct Discount . As many as Process, online
. Participants 139 N/A N/A . 76 121 12 100% -
Delivery Channel possible participant survey
. - As many as
Agriculture Participants 0 N/A N/A . 0 0 N/A N/A
possible
Process, trade all
Lighting Participants 280 N/A N/A 1s 280 1s 30% intervi K Z
interview, marke
Contractors (PY4-PY5) °
effects
S Process, Trade Ally
i
ontractors 353 15 353 15 21% interview, Market
HVAC C (PY4 PF\;S) N/A N/A i i Mark
effects
Process, Trade Ally
HVAC Distributors | In Pennsylvania Unknown N/A N/A 4 14 4 Unknown interview, Market
effects
Process, Trade All
Refrigeration . As many as . . v
Participants 11 N/A N/A X 11 7 100% interview, Market
Contractors possible
effects
Program Total 2,955 111+ 1,424 118

surveys.

[2 Number of e-mail invitations Cadmus sent.

1 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
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The equipment participants were identified through the EEMIS database. As with the telephone survey,
Cadmus excluded from the population any participants of the Continuous Energy Improvement and
Custom Incentive programs because of limited participation in those programs. Cadmus also excluded any
participants already included in the call list for the telephone survey.

Potential sources of bias in the surveys include nonresponse, recall, and social desirability biases. We
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.

Cadmus attempted to contact, by telephone, all participants receiving prescriptive rebates for lighting.
Calling multiple times over several days at different times of the day and scheduling callbacks, when
possible, reduces possible nonresponse bias so that it will have minimal impact.

Cadmus sent all participants receiving equipment rebates who were included in the sample frame an
initial e-mail invitation and two reminder e-mail invitations to encourage response. The response rate
(50%; 3 of 6) is reasonable; therefore, we assumed that any possible bias will have minimal impact.

Cadmus sent all participants in the direct discount delivery channel with valid e-mail addresses an initial
e-mail invitation and two reminder e-mail invitations to encourage response. Although the response rate
(16%; 12 of 76) is reasonable, the number of available e-mail addresses was low (76 unique e-mail
addresses out of 1,081 unique participants); therefore, it is difficult to determine the impact this had on
the final analysis.

In some instances, the same customer completed multiple projects. This required generating a final survey
sample of unique decision-makers to ensure that no customer was contacted more than once. For all
three survey efforts, Cadmus contacted all unique decision-makers from the Q1 through Q4 who had not
participated in other commercial programs and had not been contacted in the past year by PPL Electric
Utilities.

Table 2-21 above summarizes the process evaluation survey sampling strategy for the Prescriptive
Equipment Program for PY6. More details about sample attrition and the outcome of each record are
presented in Addendum A. Participant Survey Attrition and Final Disposition.

2.4.3.3 Contractor and Distributor Interviews

Lighting, HVAC, and Refrigeration Contractors. In September 2014, Cadmus completed 30 phone
interviews with lighting and HVAC contractors participating in PPL Electric Utilities’ energy efficiency
programs. In September 2015, we completed seven interviews with refrigeration contractors who had
participated in the Prescriptive Equipment Program. The population of participating contractors was
derived from those listed in EEMIS, and we contacted all contractors. This list originated from information
the participant provided on their rebate application form.

The primary purpose of the lighting and HVAC contractor interviews was to assess possible market effects
of PPL Electric Utilities’ energy efficiency programs. We asked contractors questions about market
conditions before and after the PPL Electric Utilities rebate programs became available in 2009. Because
we lacked baseline information from the pre-2009 market, we asked contractors to think back to years
before rebates were available. If there was a change, we asked contractors to consider whether PPL
Electric Utilities influenced this change in any way.
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The purpose of the refrigeration contractor interviews was slightly different. Although we asked some
guestions pertaining to standard practice, the main objective was to gain a better understanding of
contractors’ awareness about and opinions regarding PPL Electric Utilities’ refrigeration equipment
incentive program, which would help PPL Electric Utilities and its ICSP plan for PY7 and Phase .

Lighting contractors. We classified lighting contractors into large (representing between 1% and 8% of
total program savings) or small strata (representing between 0% and 1% of total program savings) based
on program activity. We planned to reach an equal number in the two stratum. Cadmus generated a
random sample and reached 15 lighting contractors, eight in the large stratum and seven in the small
stratum.

HVAC contractors. Cadmus selected a simple random sample of HVAC contractors and interviewed 15
HVAC contractors who sold ductless mini-split heat pumps or air source heat pumps and participated in
the Residential Home Comfort Program. Although many of these contractors also reported serving
nonresidential customers, only one contractor had sold rebated equipment to PPL Electric Utilities’
business customers in the past. However, the data gathered in the interviews were still relevant for the
commercial market and for the Prescriptive Equipment Program.

Refrigeration contractors. There were eleven unique contractor companies who participated in the
Prescriptive Equipment program. Cadmus contacted all eleven and completed seven interviews.

2.4.3.4 Focus Groups with HVAC Contractors and Interviews with HVAC Distributors

As a follow-up to the 2014 interviews, Cadmus also conducted two focus groups with HVAC contractors
serving PPL Electric Utilities’ territory. We interviewed HVAC distributors serving the region in the fall of
2015.

For the focus groups, Cadmus recruited contractors who sell and/or install HVAC equipment for
nonresidential customers in PPL Electric Utilities’ service territory. Contractors did not need to be familiar
with the Prescriptive Equipment Program to take part in the focus group. The ICSP provided the names of
the contractors, which were derived from historical rebate application records dating back to 2011. The
total population was 443 contractors.

Using GIS software, Cadmus mapped contractor addresses to determine the densest concentrations and
the ideal locations for hosting the focus groups. We chose professional research facilities in Allentown
and Harrisburg, cities with the shortest drive time (a maximum of 45 minutes) for the largest number of
contractors. The total sample size in these two regions was 172 to 84 contractors in the Allentown area
and 88 contractors in the Harrisburg area. From this narrowed sample frame, we contacted a simple
random sample of contractors and recruited 10 participants for Allentown and eight participants for the
Harrisburg group (for a total of 18).

For HVAC distributor interviews, Cadmus contacted one company recommended by PPL Electric Utilities
and, through an Internet search for other possible companies that distributed heating and cooling
equipment in Pennsylvania, we identified 13 more companies and reached a total convenience sample of
four companies.

The focus groups and the distributor interviews were intended to examine attitudes and awareness of
high-efficiency HVAC equipment and PPL Electric Utilities’ program offerings and to identify any barriers
and opportunities for high-efficiency equipment in the market. Cadmus also asked questions about
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incentive levels, the design of the Prescriptive Equipment Program, and new technologies to help PPL
Electric Utilities and its ICSP plan for PY7 and Phase lll.

2.4.3.5 Database and Records Quality Control Review

The EEMIS database and records quality control review verified information recorded in EEMIS by
comparing it to corresponding rebate application forms, customer-submitted supporting documentation,
and information recorded by the ICSP. Cadmus conducted a desk audit of a census of project records for
the 16 equipment projects; projects were reviewed quarterly as they became available in EEMIS.

Cadmus calculated the PY6 sample size to conduct the quality control review for lighting projects by
increasing the PY5 error ratio of 0.17 MWh to 0.30 MWh to improve the probability of achieving reporting
results at the 90% confidence and 10% precision level. Cadmus used a stratified ratio estimation approach
to further divide lighting into four substrata—small, medium-small, small-medium, and large.

This resulted in a sample size of 28 lighting projects, which was rounded up to 33 to provide additional
assurance of achieving the target precision. We drew samples and reviewed records in Q1, Q2, and Q3.
The same projects were included in the verification sample.

Table 2-22 summarizes the sampling for the database review.

Table 2-22: Prescriptive Equipment Process Evaluation Database Review

Stratum Population Assumed Target Achieved Evaluation Activities
Size Levels of Sample size | Sample Size
Confidence
& Precision
Lighting 3,678 90/10 23 33 Database review, Process, Impact
Small 2,539 N/AL N/AL
Small-Medium 733 N/AM N/AL 4
Medium-Small 322 N/AM N/AL
Large 84 N/AL N/AL 20
Equipment 16 N/A Census 16 Database review, Process, Impact
Program Total 3,694 90/10 49
[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.

2.4.4 Achievements Against Plan
Table 2-23 contains the program’s energy savings and the progress toward the planned savings.

Table 2-23: Prescriptive Equipment Program Savings [

PY6 Only Phase Il: PY5-PY7

MWh/yr 81,170 88,318 89,248 101% 252,326 170,418 67.5%

MW 12.58 16.74 15.00 89.6% 47.48 27.58 58.1%

Participation

. 2,348 N/A 3,694 N/A 15,460 6,042 39.1%
(number of projects)

W Planned savings are based on PPL Electric’s revised EE&C Plan (Docket No. M-2012-2334388) approved by the Pennsylvania
PUC on June 05, 2015, Table M6, p.119, Table O6, p. 135, and Table Q6, p. 154.

PPL ELECTRIC UTILITIES Page | 58



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

The program exceeded its planned MWh per year savings for PY6 but did not reach planned MW
reductions or participation levels Two possible reasons the program achieved fewer of its planned PY6
MW savings are:

® Low uptake of appliances, HVAC, and refrigeration equipment rebates
= No uptake of agricultural equipment rebates

2.4.5 Program Delivery

The Prescriptive Equipment Program has been operating for six years and has a robust network of
contractors supporting it and driving customer participation. The program is exceeding its planned energy
savings with little marketing and, overall, 97% of participants are somewhat satisfied or very satisfied with
their program experience in PY6.

In PY6, there were a few minor program challenges. Participation rates were low for the equipment and
agricultural products, so in late PY6 PPL Electric Utilities increased rebate levels for HVAC equipment. The
ICSP conducted audits with 28 agricultural customers and 17 of these occurred in the last half of PY6. Four
customers that received audits implemented projects that were rebated during PY6, and all of these were
lighting projects rather than agricultural equipment. The audits may result in updates of agricultural
equipment during PY7. Lastly, in PY6, a preapproval requirement was implemented and the ICSP reported
that more effort was required to review and approve the applications than initially anticipated.

2.4.5.1 Logic Model

The logic model for the Prescriptive Equipment Program is presented in Addendum B. Logic Model. The
interviews and other process evaluation activities did not identify any changes to the logic model.

2.4.5.2 Key Performance Indicators

The logic model and PPL Electric Utilities” EE&C Plan identified these performance indicators of successful
program outcomes:

® Increased customer and contractor program awareness

® Increased customer and contractor awareness of energy-efficient equipment
® Increase in the installations of energy-efficient equipment

= Energy savings

®= Demand reduction

= Lower electric bills for program participants

PPL Electric Utilities and the ICSP defined plans for energy savings and set levels for other metrics they
monitor. These include customer satisfaction and incentive processing time. The Prescriptive Equipment
Program performance plans for these metrics in PY6 is shown in Table 2-24.
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Table 2-24: Prescriptive Equipment Program KPIs

Key Performance Metric Goal PY6 Result
Indicator
Percentage of incentives L 47% of survey respondents
. ) L Process all rebates within 6 . .
Incentive Processing | processed within 6 weeks . . reported they received their
. o . weeks of receiving the final . .
Time of receiving the final L incentives 8 or more weeks after
o application. - 5 _—
application submitting their application.
Meet PY6 planned energy .
. . Evaluated energy savings were
Energy Savings 88,318 MWh/yr for PY6 savings (88,318 MWh/yr .
L 101% of the PY6 planned savings.
within +5%).
80% or more of surveyed 97% of surveyed program
. customers participating in any participants were very satisfied or
Customer Percentage of satisfied ] . L . .
Rk i PPL Electric Utilities program somewhat satisfied with their
Satisfaction customers L . . .
report they are satisfied with overall experience with the
their experience. Prescriptive Equipment Program.

2.4.5.3 Program Update Outcomes

Some changes were made to the Prescriptive Equipment Program from PY5 to PY6.

Starting in PY6, for all projects, customers were required to obtain preapproval from PPL Electric Utilities
before ordering energy-efficient equipment. The preapproval requirement was implemented to improve
tracking of participation, spending, and savings and to reduce freeridership. This change had two main
outcomes:

®  Freeridership fell from 38% in PY5 to 28% in PY6. PPL Electric and the ICSP reported that the
preapproval requirement did not impact customer or contractor participation levels. The program
exceeded the savings for PY6 with little marketing (participation was driven by contractors),
demonstrating that the preapproval requirement was not a barrier to achieving the planned savings.

= Program staff expected the preapproval requirement would improve customer satisfaction because
customers would know the amount of the rebate before installing the equipment. However,
satisfaction decreased in PY6. Respondents said the complexity of the rebate form and length of
processing time were major reasons that they were not very satisfied with their experience.

Another change was made to the eligibility requirements for the direct discount delivery channel to limit
this channel to small commercial and industrial customers. The annual consumption limit of 100,000
kWh/yr decreased to 50,000 kWh/yr. The ICSP noted that the backlog of potential savings from direct
discount delivery channel projects was lower while the number of projects remained consistent, indicating
that project savings size had decreased, as would be expected from smaller customers.

At the end of PY6, incentive amounts for all high efficiency HVAC equipment (air source heat pumps, air
conditioners, and ductless heat pumps) and LEDs were increased to encourage higher participation rates.
However, this increase occurred during Q4 of PY6, so no real change in participation was observed in PY6
and may occur in PY7.

In PY5, Cadmus made recommendations as shown in Table 2-25. An update on the status is provided in
the right-most column.
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Table 2-25: Prescriptive Equipment Program Status Report on Recommendations

EDC Status of Recommendation (Implemented,

Recommendations Being Considered, Rejected AND Explanation of
Action Taken by EDC)

Review corrections to application and project submittals and Being considered. The ICSP continues to offer
consider conducting additional training for trade allies. webinars to new contractors to review eligibility
requirements and the rebate application process.

Consider adding a requirement to the incentive program for the Being considered. Was not implemented during PY6;
standard path (prescriptive rebate delivery mechanism) stating however, there was only one lighting project that
that a lighting retrofit must result in a total annual energy resulted in an increase in energy consumption.

consumption reduction to qualify for incentives.

Consider reviewing the number of commercial appliance and Implemented. Increased incentive amount for LEDs
equipment incentives in PY4 and program progress compared to and HVAC equipment in Q4 of PY6.
the portfolio plans to decide if a change in the amount of the
incentive or marketing strategy is necessary.

Review program information resources such as information posted | Being considered. PPL Electric Utilities generally
to the PPL Electric Utilities program website and availability of agrees.

support staff to ensure customers pursuing rebates through the
standard path have the resources, such as support from program
staff (ICSP), to complete their application packages.

Ensure that equipment trade allies are knowledgeable and well- Being considered. PPL Electric Utilities generally
informed about all of PPL Electric’s offerings. agrees.

2.4.6 Participant Profile

Cadmus reviewed the EEMIS database and developed a profile of the unique Prescriptive Equipment
Program participants (n=3,136). In PY6, 16 participants received rebates for equipment, mostly high-
efficiency fan motors for commercial refrigeration. Of the 3,120 participants who received rebates for
lighting equipment, 31% were for controls and sensors.

The majority of program participants were from the small commercial and industrial sector and the GNE
sector, with few large customers. Table 2-26 depicts the sectors that participated in the Prescriptive
Equipment Program by product grouping.

Table 2-26: Prescriptive Equipment Participation by Sector (Percentage of Accounts)

Target Group Population Large C&l Small C&I
Size

Prescriptive Equipment 16 65% 0% 35%

Prescriptive Equipment Lighting 3,120 47% 7% 46%

2.4.7 Participant Satisfaction

Cadmus conducted on-line and telephone surveys and asked participants about their satisfaction with a
number of program elements. These fell primarily into four topic areas—the contractor, application
process, rebate processing and timing, and overall program experience. Cadmus removed “don’t know,”
“refused,” and “not applicable” responses from the total.
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2.4.7.1 Contractor Satisfaction

Figure 2-1 depicts various levels of satisfaction with contractors who installed rebated equipment. Two
equipment respondents, 45 lighting respondents, and 12 direct delivery channel respondents said the
project was installed or implemented by a contractor. Overall, 89% (51 out of 57) of respondents were
very satisfied with their experience with the contractor. Ninety-two percent (49 out of 53) of respondents
were very satisfied with the assistance that their contractor provided them in completing the ICSPs rebate
application, and 81% (44 out of 54) were very satisfied with the contractors knowledge of the ICSP. One
respondent was not too satisfied with the contractor’s knowledge of the ICSP as the contractor was unable
to help the respondent fill out the paperwork, which took longer than expected.

Figure 2-1: Contractor Satisfaction

Very satisfied Somewhat satisfied Not too satisfied  ® Not at all satisfied

89%

. . 11%
Overall experience with the contractor (n=57)

92%
Contractor's assistance with the ICSPs rebate 8%
application paperwork (n=53)

81%
0,
Contractor's knowledge of the ICSP (n=54) 29, 7%
(]

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
Percentage of Respondents

Source: Survey questions E6a/F2a —E6¢/F2¢ “How satisfied are you with...” Asked to equipment (n=3), lighting (n=60), and
direct discount delivery channel respondents (n=12). 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. Overall, most
participants were either very satisfied (61%, n=74) or somewhat satisfied (35%) with the simplicity of the
application process. Table 2-27 shows customer satisfaction with the application process and program
requirements.

Respondents who were dissatisfied with eligibility and qualifying equipment said that it was unclear to
them which products were eligible. There was miscommunication between the contractor’s explanation
of the eligibility requirements and eligible equipment consistent with the program’s guidelines. Other
respondents said that the program was “restrictive” or “limited” in the types of lighting equipment eligible
for incentives.
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Respondents who were dissatisfied with the forms and process said that the equipment eligibility
information was “too complex” and the application was “too long” to complete all of the required
information. One respondent partially blamed the contractor for not providing adequate information as
required in the application.

Table 2-27: Satisfaction with Application Process and Requirements

Satisfaction Level The eligibility The terms and The availability of The forms you The simplicity of
requirements conditions of the eligible had to complete the overall
(n=71) program (n=74) equipment that and submit to process (n=74)
qualifies for the obtain the
rebate (n=67) rebates (n=52)[1]
Very satisfied 68% 66% 60% 52% 61%
Somewhat satisfied 31% 31% 34% 40% 35%
Not too satisfied 1% 39 6% 8% 4%
Not at all satisfied 0% 0% 0% 0% 0%

Source: Survey questions E1f/E1g/E1h/E1b/E1lk and E1d/Ele/E1f/E1j “How satisfied are you with...” Asked to equipment
(n=3), lighting (n=60), and direct discount delivery channel respondents (n=12). Not applicable, don’t know and refused
responses removed.

ULighting participant only.

2.4.7.3 Satisfaction with the Rebate Processing and Timing

Overall participants were very or somewhat satisfied with the rebate processing and timing. Sixty-five
percent (n=57) were very satisfied with the amount of the rebate they received. Respondents who were
dissatisfied with the rebate amount believed it was too low or different than what they had initially
expected. Table 2-28 shows rebate process and timing.

Table 2-28: Rebate Processing and Timing

Satisfaction Level The amount The time it The time it The time it The The

of the took to took to took to convenience of | convenience

rebate you receive your complete complete scheduling of
received rebate after the the inspections scheduling
(n=57)l submitting the | paperwork paperwork (n=50) inspections
application (n=57) (n=11)3! (n=11)3!
(n=52)

Very satisfied 65% 44% 54% 82% 70% 82%
Somewhat satisfied 32% 35% 32% 18% 28% 9%
Not too satisfied 4% 15% 11% 0% 2% 0%
Not at all satisfied 0% 0% 4% 0% 0% 9%

W Survey questions E1d/Ele/E1j/Eli and E1g/E1h“How satisfied are you with...” Asked to equipment (n=3), lighting
(n=60), and direct discount delivery channel respondents (n=12) Not applicable, don’t know and refused responses
removed.

2l Lighting participants only

BI Direct discount delivery channel participants only.

Satisfaction with the length of time to complete program paperwork was also relatively low, with 59% of
participants (40, n=68) reporting that they were very satisfied. Dissatisfaction stemmed from equipment
eligibility requirements and having to ask contractors to provide equipment specifications (not always
readily available to customers), which lengthened the process. However, examining the two program
paths separately, 82% of the direct discount channel participants surveyed were very satisfied with the
length of time to complete program paperwork, while 54% of the prescriptive rebate survey respondents
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were very satisfied. Additionally, 82% of direct discount channel participants were very satisfied with the
convenience of scheduling inspections. These responses suggest customers are much more satisfied with
the direct discount channel of the Prescriptive Equipment Program than the prescriptive rebate channel.

However, 15% (n=52) were not too satisfied or not at all satisfied with the time it took to receive their
rebate upon submission of the application. Figure 2-2 depicts survey respondents’ self-reported time it
took for rebates to be delivered after completing their application and a majority of customers 47% (17
out of 34) said that it took more than eight weeks.

Figure 2-2: Time for Customer to Receive Rebate After Application Submission

50% 47%

45%

25%

11%

11%

Percentage of Respondents
N
u1
X

6%

Less than 4 weeks Between4and 6 Between7and8 Morethan8  Have not received
weeks weeks, or weeks the rebate yet

Source: Survey question H5 “After your company submitted your rebate application for the lighting products,
how long did it take to receive the rebate check from PPL Electric?” Asked to lighting (n=36), Not applicable,
don’t know and refused responses removed.

2.4.7.4 Overall Program Satisfaction

Survey respondents rated their satisfaction with their overall program experience (as shown in Figure 2-3).
Lighting participants, 51% (n=50) were very satisfied with the program. This was a decrease from 77% in
PY5 (n=75). Additionally, 67% of direct discount delivery channel lighting participants (n=12) and 100% of
equipment participants reported (n=3) they were very satisfied. Lighting participants were less satisfied
than equipment participants (albeit the equipment sample was very small).
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Figure 2-3: Overall Satisfaction with the Prescriptive Equipment Program
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Source: Survey questions E7 and G1 “Thinking about your overall experience with the program, how would you rate your
experience with the program?” Asked to equipment (n=3), lighting (n=60), and direct discount delivery channel respondents
(n=12).

Cadmus asked participants what PPL Electric Utilities could do to improve their program experience.
Participant responses generally fell into three categories:

Applications. Speed up the processing time for applications and the delivery of incentives
(6 participants, n=33). One respondent would like to “have an update on the status of the paperwork.”
Allow editing of electronic application; one respondent said there was no way to edit the electronic
application if any information was incorrect, which made the process longer.

Information. Provide better information about equipment eligibility (3 respondents, n=33). Some
participants thought more types of equipment should be eligible for the program and wanted more
information about the availability of rebates.

Paperwork. Clarify the paperwork (7 respondents, n=33). Several respondents said the paperwork
was complex and they had to resubmit applications because they were initially unclear about the
information that was required.

Cadmus asked participants if they would recommend the program to other businesses or colleagues
following their participation. Respondents were divided—54% (30, n=56) said they would not recommend
the program and 46% (26, n=56) said they would.

2.4.7.5 Satisfaction with PPL Electric Utilities

Cadmus asked participants if their participation in the program had changed how they felt about PPL
Electric Utilities. Fifty-three percent of participants said that the program had not changed their opinion
of the utility while 46% said their view had improved. Only one participant lowered his or her opinion.
Figure 2-4 shows the effects of program participation on participants’ opinion of PPL Electric Utilities.
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Figure 2-4: Opinion of PPL Following Participation
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Source: Survey questions K2 and G3 “Since participating in the program, has your opinion of PPL Electric...
Asked to equipment (n=3), lighting (n=58), and direct discount delivery channel respondents (n=12). Not
applicable, don’t know and refused responses removed.

2.4.8 Marketing and Outreach
2.4.8.1 PPL and CSP Marketing

One of the main objectives for Phase Il is to improve tracking of participation, spending, and savings. With
improved tracking, PPL Electric Utilities can manage program participation rates and avoid program
oversubscription. PPL Electric Utilities has 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. One of the ways the utility managed progress was to institute a project wait list in May 2015.
(Note that all existing reserved projects and complete pre-applications received before midnight May 19,
2015, will be honored and remain eligible for rebates as long as they are completed by their reservation
deadline.)

To support this pace, PPL Electric conducted limited marketing in PY5 and PY6. This strategy may have led
to low participation rates for equipment; however, the program is meeting its planned energy savings
through lighting projects. The program achieved 101% of its planned energy savings in PY6, so the limited
marketing and pre-application process have been successful in helping PPL Electric reach its planned
savings while avoiding oversubscription.

During PY6, the ICSP conducted outreach events that targeted customers and contractors. Additionally,
the ICSP sent a newsletter to contractors about PPL Electric Utilities” programs, conducted webinars for
new contractors participating in the program, and sponsored and hosted some events for contractors. In
addition, the ICSP updated the program’s website during PY6 and used Twitter to market to agricultural
customers.
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ICSP staff said marketing efforts would likely increase in PY7 to promote equipment. As discussed later in
this report, equipment contractors reported the need for additional program information about available
rebates.

2.4.8.2 Program Awareness

PPL Electric collects data on the rebate application form that indicates how participants learned about the
program. These data are recorded in EEMIS. According to these data, 79% of program participants heard
about the program from their contractor (Figure 2-5). This an encouraging sign because it demonstrates
a high level of contractor involvement in the program and shows that the contractor network is
functioning well and generating participant awareness effectively with little to no cost to the program.
(The vast majority of participants received lighting incentives, so the results cannot be generalized beyond
lighting). Other marketing channels that customers used included the program website and Internet
searches.

Figure 2-5: How did you learn about the program?
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Source: From Application “How did you learn about the ICSPs rebates?” (n=1884; lighting
participants only).

To gauge awareness of PPL Electric Utilities’ incentives and rebates, Cadmus asked participants if they
were aware of any other rebates aside from the Prescriptive Equipment Program. Thirteen participants
(22%, or 13 out of 60) were aware of other PPL Electric Utilities incentives.

2.4.8.3 Knowledge About Ways to Save Energy

When asked about their attitudes and perceptions toward making energy-efficient purchases through the
Prescriptive Equipment Program, most respondents reported they pursued lighting upgrades to reduce
energy costs (63%; n=60). Figure 2-6 identifies respondents’ motivation for participating in the program.
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Figure 2-6: Motivations for Program Participation
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Source: Question F1 “What were the major reasons your organization purchased the lighting equipment? “ Lighting
respondent (n=60) Not applicable, don’t know and refused responses removed. Multiple responses allowed. May
not add to 100% because of rounding.

Cadmus also asked lighting participants if they agreed or disagreed with statements about energy
efficiency. Their responses are provided in Table 2-29.

Seventy-six percent disagreed with the statement that making efficiency improvements is an
inconvenience (45 respondents, n=59). There is almost no difference in the percentage of participants
who lease their facility (78%; 7 of 9) and those who own their facility (76%; 38 out of 50). However,
19% agreed it was too much of an inconvenience at their facility. This is generally a concern for
businesses that need the lighting kept on for longer periods for normal business operations (e.g., retail
spaces where products need to be displayed for customers). The percentage of participants who
agreed with this statement is almost the same for those who lease their facility (22%,; 2 of 9) compared
to the percentage of participants who own their facility (18%; 9 of 50).

Although reducing costs is a strong motivator for making efficiency improvements, 45% of participants
(26, n=58) agreed that upgrades at their facility is cost-prohibitive; slightly more participants disagreed
(50%, or 29 participants, n=58). Forty-four percent of participants (4 of 9) who leased their facilities
agreed with this statement while 45% of participants (22 of 49) who own their facilities agreed with
this statement.

Half the participants (50% or 28 participants, n=57) said they often did not replace equipment with
more efficient options if the existing equipment was still working. This was true for 75% of participants
who lease their facility (6 of 8) while only 46% of participants who own their facility agreed with this
statement (22 of 48).

Additionally, 62% of the participants (33, n=53) believed they had significant input about the
equipment at their facility (disagreeing with the statement that they did not have much input about
equipment installed at their facility). Sixty-nine percent of participants who own their facility (31 of
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45) disagreed with this statement while only 25% of participants who lease their facility disagreed (2
of 8). This indicates that the program has been successful in reaching the decision-maker when asking
about equipment purchases.

= Asked if they had made all the efficiency improvements that were possible without substantial
investment, 63% (36 respondents, n=57) agreed they had made all the investments they could without
substantial investment. Eighty-nine percent of participants who lease their facility (8 of 9) agreed with
this statement while 58% of participants who own their facility (28 of 48) agreed.

Table 2-29: Attitudes toward Energy Efficiency

Satisfaction Level W ELT Making energy | We don't replace Decisions about My company has
upgrades at efficiency working equipment made all the
our facility is upgrades to this | equipment, even upgrades are energy efficiency
too much of an facility is cost- if it is not energy made at the improvements we
inconvenience prohibitive. efficient. corporate level can without a
(n=59) (n=58) (n=57) and we don't substantial
have much input investment.
at this facility. (n=57)
(n=53)
Strongly agree 5% 16% 18% 9% 21%
Somewhat agree 14% 29% 32% 21% 42%
Neither agree nor
. 5% 5% 9% 8% 4%
disagree
Somewhat disagree 29% 36% 26% 32% 23%
Strongly disagree 47% 14% 16% 30% 11%
Source: Question F15b- F15h “When purchasing new appliances or considering energy-efficient improvements, do you agree
with...” lighting respondents (n=60). Not applicable, don’t know and refused responses removed.

2.4.9 Trade Ally Interviews and Focus Groups

2.4.9.1 Lighting Contractors

Satisfaction. Cadmus asked contractors about their satisfaction with PPL Electric Utilities. Fourteen of 15
contractors interviewed reported they have interacted with a PPL Electric Utilities representative, and all
14 said they were satisfied with their experience. Eight contractors said they were very satisfied, and six
were somewhat satisfied. Contractors were asked if their opinion of PPL Electric Utilities had changed
since they began working with the utility, and two contractors said their opinion had improved
significantly, seven said their opinion had improved somewhat, five reported no change, and one reported
decreased slightly. This contractor said, “The rebate program was simple and easy to use, but it is difficult
to get a hold of people at PPL who are knowledgeable.”

Market Barriers. Cadmus asked contractors about challenges related to selling and procuring energy-
efficient lighting.

Selling. Contractors said cost was the main market barrier to selling energy-efficient equipment to
customers, followed by customer awareness of the benefits of energy efficiency. These and other barriers
are listed in Table 2-30.
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Table 2-30: Barriers to Selling Energy-Efficient Lighting Equipment

Market Barrier Number of
Responses
Cost or return on investment 9

Awareness; education; understanding the benefits of EE

4
Finding time for the program (the audit and report) 1
1

Program pre-approval timelines

Lack of geothermal rebate for residential customers -

When asked why customers chose not to purchase or install energy-efficient options, 14 contractors
(n=15) said cost was the primary reason customers will not move forward with an energy-efficient lighting
project. One lighting contractor said most of his customers “try to hit a 2 to 3 year payback and they might
not have the capital presently to invest in a lighting project.”

Buying. Fewer contractors noted challenges procuring energy-efficient equipment from manufacturers.
Three said that LED product availability could be an issue, resulting in long lead times and delays. One said
this used to be a larger issue but was improving:

“With the LED market, 5 years ago, it was difficult getting things in a timely manner. A lot of things
were coming from China and took a while to get. But now, most things are manufactured in the U.S.
and are easy to get.”

Another contractor said a quarter of the firm’s equipment is still imported. “U.S. Customs [was an
issue]. They can always be a challenge. About 25% of our equipment comes directly overseas to our
warehouses; 75% from California.”

Suggestions for Overcoming Marketing Barriers and Improving the Program. Lighting contractors had
these suggestions for PPL Electric Utilities:

Increase rebate level (4 responses).

=  “[Increase the rebates] specifically for LED fixtures, because the price point is still a sticking point
for customers.”

= Assist with advertising/promotion (3 responses).
Improve approval turn-around times (3 responses).

= “Effective 6/1 this year, their turnaround time has been subpar (they’ve always been very good in
the past)... since 6/1, the LED mapping really slows down how quickly we can get back to our
customers. Anything we can do to speed things up as quick as possible is always in the best interest
of the customer. When we have to tell a customer to wait a week or two weeks and delay the
process, that’s not always the best thing.”

Expand program offerings, focus on next “tier” (2 responses).

= “Offer rebates for some of the newer LED fixtures that are available (high bays, office lighting,
stairwell lighting), some of the other utilities offer these.”

PPL ELECTRIC UTILITIES Page | 70



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

® Increase communication with contractors about incentives (2 responses).

= “Let me know what’s on the market so | can inform my customers about it. If | give my customers
an informed response to their questions, if PPL gives me the knowledge, and if PPL were more
involved with their contractors, | would be able to sell more. | can’t remember the last time | got
anything from PPL.”

®  Change direct discount limits (1 response).

=  “They need to increase the kW [limit] for Direct Discount, which would increase the number of
customers that qualify.”

®  Add on-bill financing options (1 response).

2.4.9.2 HVAC Contractor and Distributors

Experience with High-Efficiency Equipment. To explore contractor experience with high-efficiency
equipment, Cadmus asked focus group respondents and distributor interviewees what proportion of their
commercial HVAC sales and installations were for high-efficiency equipment. Most said their commercial
HVAC sales were not in high-efficiency equipment. The majority estimated that between 10% and 30% of
their commercial HVAC sales and installations were high-efficiency. Similar to the HVAC contractors, most
of the distributors’ HVAC sales were not in high-efficiency equipment. Two of the four distributors said
only 10% to 15% of their sales were in high-efficiency equipment.

Customer Familiarity with High-Efficiency Equipment. Cadmus asked all focus group respondents to rate
their perceptions of their customers’ familiarity with high-efficiency HVAC equipment. As Figure 2-7
shows, the majority said their customers were somewhat familiar with high-efficiency HVAC equipment.
When asked to elaborate, respondents said a small proportion of their customers—one Allentown
respondent estimated about 30%—were motivated to install energy-efficient options and were
knowledgeable about high-efficiency equipment. However, their remaining customer base was primarily
concerned about upfront costs and did not have the time or motivation to investigate high-efficiency
options. They said their average customer was not familiar with high-efficiency equipment.

Similarly, most contractors said their customers rarely asked them about financial incentives and were
more focused on the availability of and immediate need for equipment. These respondents believed most
customers only thought about their HVAC equipment when it failed and needed replacement, and they
were not searching for rebate opportunities.

Barriers to Selling High-Efficiency HVAC Equipment. Focus group respondents identified four major
challenges in encouraging their customers to choose high-efficiency HVAC equipment options—upfront
costs, bidding and competition, split incentives, and product availability.

Upfront Costs. Respondents in both focus groups agreed that upfront cost was one of the greatest barriers
they faced in encouraging their commercial customers to upgrade to high-efficiency equipment. They
explained that their commercial customers are constrained by the organizations’ capital budgets and
often attracted to the lower price of standard efficiency equipment; these customers are not as motivated
by the potential energy savings associated with higher-efficiency options.
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Figure 2-7: Contractor Perceptions of Customer Familiarity of High-Efficiency Equipment

Number of Respondents
ey

1 1

. []

0

Very familiar Somewhat familiar Not too familiar Not at all familiar

m Allentown (n=10) Harrisburg (n=8)

Source: Focus Group Pre-Group Activity Q4. “In your opinion, how familiar are your commercial customers
with high-efficiency HVAC equipment options?”

Even when customers were aware of and interested in higher efficiency, respondents believed these
incremental costs were prohibitive to most of their customers. As one Harrisburg respondent said:

“Everyone wants the Cadillac but then when they sign on the dotted line they drive off in a Chevy.
They want to see the cost of the high-efficiency unit, but then they end up buying the bottom line or
mid-range unit.”

Similar to the focus group respondents, when asked what their commercial customers are most interested
in when making a purchase, all four distributors interviewed cited price as a primary interest for
customers.

Bidding and Competition. Respondents also explained that competition with other contractors created a
challenge for promoting high-efficiency equipment to their customers. Their customers often solicit bids
from multiple contractors and typically choose the lowest. Respondents felt pressured to offer their
customers the lowest-cost options to try to win the job. As a result, some respondents said they
completely refrained from bidding high-efficiency equipment. As one Allentown respondent said: “When
we try to go high efficiency, we get out-bid every time. So, we don’t even bother anymore.”

Split Incentives. Most respondents also found split incentives were a significant barrier—commercial
building owners and building tenants are different entities with different interests. Usually building
owners have the authority and responsibility to make capital improvements but lack any motivation to
invest in upgrades that would more directly benefit the tenant (such as utility cost savings, facility comfort
level). Respondents had difficulty motivating these building owners to invest in high-efficiency upgrades.
Some said that instead of recommending their typical “good, better, best” equipment, they refrained
completely from recommending high-efficiency HVAC equipment because past experience showed that
building owners commonly opt for the lowest-cost options.
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Product Availability. Allentown and Harrisburg focus group respondents (contractors) differed on their
views regarding access to, and availability of, high-efficiency equipment options. Allentown respondents
found it difficult to find high-efficiency HVAC equipment in stock at their distributors. They said some
smaller units (three tons or less) were usually readily available, but they needed to place a special order
with the manufacturer for larger units or units with custom features. They estimated it could take four to
eight weeks for this equipment to arrive. However, their customers were often replacing equipment out
of necessity and needed their equipment installed immediately. These respondents said customers were
not willing to, and often could not afford, to wait months for equipment installation.

In contrast, Harrisburg respondents said that high-efficiency HVAC equipment was readily available
through their distributors. They said a few of their local distributors even offered meetings and classes to
discuss high-efficiency equipment such as electronically commutated motors (ECMs) and ductless mini-
split heat pumps and they had taken advantage of these training opportunities.

In interviews with distributors to further explore availability high-efficiency equipment options from
distributors and manufacturers, Cadmus asked about access to and availability of high-efficiency
equipment. Similar to the contractors in the focus groups, distributors offered no consensus regarding
access to and availability of high-efficiency equipment.

= Three out of the four distributors estimated that after placing orders with manufacturers, they might
receive their equipment within five days to several weeks, and they said this did not differ between
standard and high-efficiency equipment.

= The fourth distributor, however, believed the timeline did differ for standard and high-efficiency
equipment, estimating that standard equipment would be delivered within three to four weeks but
high-efficiency equipment would take six to eight weeks for delivery. When asked whether they
experienced any challenges in obtaining high-efficiency equipment from manufacturers, the same
distributor explained that the longer lead times for high-efficiency equipment was a challenge, since
the manufacturers he worked with typically did not have high-efficiency equipment in stock and high-
efficiency equipment was put into production at the time of order.

Barriers for Customers Purchasing High-Efficiency Heat Pumps. During in-depth interviews with HVAC
contractors in September 2014, contractors most commonly said cost was a barrier to purchasing heat
pumps, but they cited other challenges much more frequently than lighting contractors did.

® One contractor said that for his customers “if natural gas is available, heat pumps are not cost-
effective.”

= Another said, “Customers are sometimes still misinformed on the performance and comfort level of
modern heat pumps.”

Figure 2-8 shows the reasons that contractors said customers did not purchase a high-efficiency heat
pump.
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Figure 2-8: Reasons Customers Do Not Purchase a High-Efficiency Heat Pump

Cost
Availability of natural gas for heating

Concerns about performance/quality

Don’t understand the benefits of efficient
equipment

Low return on investment

Don't like electric heat

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Percentage of Respondents

Source: Question C7. “If a customer chooses not to purchase a heat pump, what are the typical
reasons?” Percentages may add up to more than 100% due to multiple mentions.

Awareness of PPL Electric Utilities Programs. Cadmus asked focus group respondents if they were aware
of PPL Electric Utilities’ commercial HVAC rebates and, of those who were aware, what experience they
had had. Respondents expressed limited awareness of PPL Electric Utilities’ commercial HVAC rebate
offerings, and most had no prior experience working with customers through the program. Although
several respondents in both focus groups were familiar with PPL Electric Utilities’ HVAC offerings for
residential customers, most were unfamiliar or lacked experience with the commercial HVAC offerings.
Similarly, a few respondents said they had completed PPL Electric Utilities’ residential rebate paperwork
for their customers but had no experience with paperwork for commercial rebates.

Perceived Effectiveness of PPL Electric Utilities Rebates. Cadmus gave the groups a list of PPL Electric
Utilities’ current commercial HVAC rebates and asked if they thought these rebate amounts would be
effective in encouraging commercial customers to purchase and install high-efficiency equipment.

Respondents in the Allentown group differed from the Harrisburg group on their perceptions of the
effectiveness of current rebate levels. Allentown respondents believed that the incentives for smaller
heat pump systems (less than 5.4 tons) could be effective for encouraging customers to upgrade to
higher-efficiency equipment. One respondent commented about ductless mini-split heat pumps:

“When you’re talking about commercial application and small ton and using residential grade
equipment, that’s where you’re going to find most of your [interest in] higher efficiency.”

For the larger systems, however, the Allentown respondents believed the incentives were not sufficient
and needed to be higher to encourage customers to upgrade to high-efficiency equipment. Several
respondents agreed that the rebates needed to cover at least half the incremental cost for upgrading from
standard to high-efficiency equipment.

In contrast to Allentown respondents, Harrisburg focus group respondents thought the rebates,
regardless of equipment size, were insufficient to encourage customers to choose equipment of a higher
efficiency.
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Respondents in both groups liked that PPL Electric Utilities offered incentives for larger equipment on a
per-ton (as opposed to per-unit) basis, and they wanted PPL Electric Utilities to continue doing so.

Perceived Effectiveness of Limited-Time Offers. After focus group respondents discussed PPL Electric
Utilities’ standard 2015 rebate offerings, we informed them that the utility was offering a limited-time
rebate increase on heat pumps from April 1, 2015, through July 1, 2015. Specifically, we emphasized the
rebate for air-source heat pumps less than 5.4 tons, which was increased from $200 to $1,200 per unit for
systems with a cooling efficiency of 16 SEER or higher.

Earlier in the discussion, one respondent in each group mentioned this rebate increase unprompted.
However, both respondents were more familiar with the equivalent offering for residential customers.
Although the Allentown respondent received proactive communication from program staff about the
residential offering, he was surprised to later discover the same rebate existed for commercial customers.
The Harrisburg respondent discovered that this opportunity was available for commercial customers
during the focus group discussion.

In both groups, respondents agreed that $1,200 was an appropriate increase and believed it was likely
to boost demand for this equipment type. However, several respondents doubted that limited-time
promotions in general were effective in increasing customer demand. Instead, they believed that
equipment failure was the primary driver and, therefore, customers were unlikely to upgrade solely on
the availability of rebates. Although the higher rebate might convince a customer already in need of
replacement to purchase a more efficient unit, it would not raise demand from customers not in
immediate need. As one Harrisburg respondent noted:

“It’s only lucky that their equipment failed during that limited time.”

Respondents also expressed concerns about the shortened timelines necessitated by the limited-time
offerings. They believed these promotions did not provide sufficient time to inform contractors and
allow them to promote the program and complete installation and paperwork for their customers. They
were apprehensive that, after learning about the enhanced rebate, customers might still miss the
opportunity and then be dissatisfied with the contractor. One Allentown respondent commented:

“The only thing worse than no rebate is [making a decision based] on a rebate that then can’t be
collected.”

Potential Program Improvements. To explore potential program improvements, Cadmus asked
respondents about their interest in two hypothetical program offerings: a direct discount program (a
model that involves paying the rebate to the contractor, enabling the customer to receive an immediate
discount), and, for Harrisburg respondents, a midstream or upstream incentive offering. We also asked
respondents to identify additional support they would like from PPL Electric Utilities.

Direct Discount Program. Respondents offered no consensus about their interest in participating in a
direct discount program. Some respondents in both focus groups were open to this type of design, but
others were skeptical about burdening contractors with additional risk. Respondents in both groups
were concerned that if their rebate paperwork was flawed or ineligible, they would lose money, having
already provided the discount to customers. One Harrisburg respondent stated:

“Now you are asking the contractor to be the bank. What if you don’t end up getting the rebate
money? The profit margins on these jobs is not high enough to cover that type of loss.”
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Respondents also wanted to know how long it would take for PPL Electric Utilities to process their rebate
check. A Harrisburg respondent stated that after submitting the rebate application, his company could
not afford to wait more than four weeks to receive payment.

Respondents also found rebate applications, in general, cumbersome and time-consuming. Several
respondents did not want to be responsible for completing this paperwork for their customers. Others
believed it was the responsibility of the contractors to complete paperwork for customers, though they
still found rebate applications burdensome.

Midstream and Upstream Incentive Offering. Because the Allentown focus group expressed concerns
about direct discounts, Cadmus tested the Harrisburg respondents’ reactions to a midstream or upstream
incentive, where distributors (midstream) or manufacturers (upstream) receive the rebate and pass the
savings directly to the contractor. These Harrisburg respondents were skeptical of midstream and
upstream incentives. Some doubted they would receive the discount, believing there was a risk that the
distributor or manufacturer could keep the incentive instead of passing it on to the contractors. They were
also concerned that even if they received the discount, the distributor or manufacturer might wait to
reimburse the contractor until after receiving payment from PPL Electric Utilities instead of offering the
direct discount to the contractor at the time of purchase.

To further explore the potential for PPL Electric Utilities to offer midstream incentives, Cadmus asked
distributors if they were aware of similar midstream incentive programs and if they would be interested
in participating. None of the four distributors had heard of or were familiar with this type of incentive
program, but all expressed some interest in participating.

Two distributors explained that offering this type of incentive could make it easier for their businesses to
sell and stock energy-efficient equipment. One said that having the distributor offer the rebate would
allow them to integrate PPL Electric Utilities’ offering with other rebates and discounts, such as
manufacturers’ rebates, they already provide to their customers. Another distributor said his company
would probably be interested, but only if the rebate was high enough. For example, he estimated that a
rebate of between $300 and $1,000 for high-efficiency rooftop units could help sales and be worthwhile
for his company to participate in a midstream program.

Although all four distributors indicated some level of interest, two said participating in the program would
ultimately be the decision of their company’s upper management, which would need to weigh the benefit
of the rebates versus the cost of hiring or assigning an employee to process and complete the rebate
paperwork in house.

Additional PPL Electric Utilities Support. In addition to offering higher rebates, contractors requested
additional support and communication from PPL Electric Utilities. As one respondent explained:

“PPL Electric’s best advocate, without a doubt, is the sales person. The sales person can make it or
break it. If you’re taking care of the sales person, believe me, they’ll take care of you.”

He wanted PPL Electric Utilities’ to support contractors by offering rebates, advertising directly to
customers, and providing contractor bonuses. Respondents in both focus groups suggested similar
support.

= Communication. Focus group respondents requested additional communication for both contractors
and customers. Contractor respondents wanted clear, concise, and up-to-date information about
rebate offerings. A few appreciated the table that listed rebate levels (provided during the discussion).
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However, they offered no consensus on the most appropriate ways to disseminate this information;
rather, they requested a range of options to accommodate diverse contractor preferences, such as:

=  Contractor-specific website or e-mail communications
=  Program updates through e-mail, a phone app, or a call center
= Information directly from PPL Electric Utilities (meetings at their place of business)

® |n both groups, some respondents wanted PPL Electric Utilities to market and advertise programs
more directly to customers. Although some believed contractors are the drivers of sales, they also
thought selling higher-efficiency equipment would be easier if customers were already aware of
and could request rebate and equipment options. A few said their residential customers are
frequently aware of and request high-efficiency equipment, but their commercial customers
rarely do so.

Contractor Bonus. Another suggestion from the Harrisburg focus group was to provide a sales bonus
or SPIF (sales performance incentive fund) directly to contractors when their customers upgrade to
higher-efficiency equipment. Most agreed that $50 to $100 would be an appropriate incentive to help
offset the time to research rebate opportunities and complete paperwork for customers.

Simplified Paperwork. Although most respondents were not familiar with PPL Electric Utilities’
commercial HVAC paperwork, they stressed the general importance of simplified application forms
and paperwork. Several believed it was the responsibility of the contractors to complete paperwork
for customers, whether for equipment warranties or rebates. As one Harrisburg respondent noted:

“If the customer had to fill out the paperwork they would never buy high efficiency.”

However, respondents found that completing paperwork (for which they were not generally
compensated) could be burdensome for them and their staff, and they wanted rebate paperwork to
be as simple as possible. One Harrisburg respondent noted that PPL Electric Utilities’ residential rebate
application forms were a good example of the simple applications that were easy for contractors to
complete.

Multiple Options for Accessing and Submitting Paperwork. Respondents also wanted options for
accessing and submitting paperwork, such as electronic submission or allowing contractors to
download and print forms from the website. Some respondents noted that an electronic submittal
portal would be useful but would need to be designed to allow contractors to save work and come
back later to finish (they often need to look up information to complete the rebate form).

2.4.9.3 Refrigeration Contractors

Contractor Awareness of PPL Electric’s Rebates and Programs. At the time of the interview calls (in
September 2015), PPL Electric had already implemented a waitlist for prescriptive equipment rebates and
therefore was not currently offering refrigeration rebates. Interview questions were worded accordingly.
(The waitlist was implemented in May 2015.)

Two of the seven respondents said they were aware refrigeration rebates were not currently offered
because of the waitlist.

Six respondents were aware that PPL Electric Utilities offered rebates for certain types of energy-
efficient equipment. These respondents were then asked how they learned about the rebates, and
also, if they knew about the direct discount delivery channel for small businesses available for
refrigeration contractors.
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= Half of the six respondents found out about PPL Electric Utilities’ rebate program from someone
in their company, and the other half knew about the program from industry experience.

=  Five of the six were also aware of the direct discount delivery channel.

Stocking Practices. To evaluate stocking and shipment patterns for energy-efficient refrigeration
equipment, Cadmus asked contractors how they procure the equipment they sell or install. Overall, there
were seven different types of energy-efficient refrigeration equipment sold or installed by the contractors.
(This question was not asked of one respondent who only conducted audits because it was not relevant.)
The responses varied and there was no clear pattern as shown in Figure 2-9.

®  One respondent manufactured the majority of the equipment and ordered the rest.
® Three respondents had to order all types of equipment that they sold or installed.
®  One carried everything in stock.

" One replied all equipment types were in stock but placed orders if necessary for individual projects.

Figure 2-9: Stocking and Ordering Practices by Equipment Type
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Source: Question B11. “Do you carry energy efficiency equipment in stock, or is this something you order from the
manufacturer when the customer orders it? I'll ask you for each type of equipment I’'m interested in.”

2.4.9.4 Marketing Materials and Customer Promotion

Cadmus asked the seven respondents how they market their services. The two most common marketing
techniques were word of mouth (5 of 7) and company advertising (5 of 7), such as company websites,
direct mail, or cold calling. Trade shows (3 of 7) were also mentioned. Figure 2-10 shows the number of
respondents who mentioned various forms of marketing and outreach.
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Figure 2-10: Contractor Marketing
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Source: Question B1. How do customers usually learn about your company? (n=7) NOTE: Multiple responses were
possible.

The refrigeration contractors were also asked if they used any of PPL Electric Utilities” marketing materials
when the rebates for refrigeration equipment were still offered. Six of seven said they did not use the
materials. When asked why they did not, they said the materials were unnecessary—the refrigeration
projects are too custom for overview materials, program requirements change, and they hesitate to
endorse rebates because the program has run out of money in the past.

Customer Motivation and Awareness. Cadmus asked contractors what motivated their customers to
purchase energy-efficient refrigeration equipment. Four respondents said the most important factor from
the customer’s perspective was price or return on investment. Two others cited energy efficiency as the
primary factor, and one said a combination of performance and energy efficiency.

Cadmus also asked how familiar contractors’ customers are with energy-efficient refrigeration
technologies. Three said their customers were generally not familiar, and four said they were.

Market Barriers. We asked the contractors about market barriers to selling and installing energy-efficient
refrigeration technologies and what could be done to help mitigate barriers. Three respondents said the
incremental cost to consumers was a barrier, and five said either increasing the rebates or bringing the
rebates back could help.

Incentive Level and Importance. Cadmus asked about specific incentive amounts that had been offered
through the Prescriptive Equipment Program in the past and whether contractors and distributors thought
the incentives needed to be increased, were sufficient, or were needed at all. A slight majority of
respondents believed all incentive amounts needed to be increased. None thought any of the rebates
were not needed because the customer would make upgrades anyway. However, a fair number of
respondents also thought that some incentive levels were sufficient, depending on the technology type.
The results for each technology are shown in Figure 2-11.
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Figure 2-11: Incentive Amounts
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Source: Question D2. “I'd like to understand if you think the rebate levels were appropriate. Please tell me if you think
PPL should either: Keep the rebates the same, raise them, or stop offering them because customers don’t need them.”
(n=7)

Cadmus asked how influential the Prescriptive Equipment Program was in respondents’ decision to sell
and or stock energy-efficient equipment. (This question was not relevant for the contractor who
performed audits.) Five of the six respondents said it was very important, and one said it was not
important at all.

One respondent who answered very important said,

“[There is a big challenge] when there isn’t a rebate to offset the cost to the customer... Most of our
contractors are shifting their customers to other utilities this year.”

Other respondents who work nationally agreed—they said Pennsylvania sales were lagging behind
compared to other regions that were still offering rebates.

2.4.10 Market Effects

To assess market effects for the Prescriptive Equipment Program, Cadmus used the definition given by
Eto, Prahl, and Schlegel: Market effects are changes in the structure of a market or behavior of participants
attributable to an energy efficiency incentive program.? Market effects can also provide evidence that a
market barrier has been partially or fully mitigated. To investigate market effects, we asked lighting and
HVAC contractors a series of questions about market conditions before and after the Prescriptive
Equipment Program became available in 2009. Because we lacked baseline information from the pre-2009
market, we asked contractors to think back to prior years before rebates were available. If there was a
change during this time, we asked contractors to consider if PPL Electric Utilities had had any influence on
this change.

20

Eto, Joseph, Prahl, Ralph, and Schlegel, Jeff. 1996. A Scoping Study on Energy Efficiency Market Transformation by
California Utility DSM Programs. Prepared for the California Demand-Side Management Committee.
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We also asked if current conditions (i.e., sales, promotional practices, quantities of equipment stocked)
would remain the same if the rebates were no longer available next year. This question provided another
perspective on the influence of the program rebates, helping to determine if a particular barrier has been
mitigated or was an indication of less need for future program intervention. We asked about these market
indicators:

= Consumer attitudes toward energy efficiency

=  Promotional practices surrounding energy-efficient equipment options
®  Prices of equipment

= Sales of equipment

=  Stocking practices

= Business services and offerings

Cadmus gathered a significant amount of data about nine types of energy-efficient lighting equipment
and three heat pump technologies (air source heat pumps, ductless mini-split heat pumps, and ground
source heat pumps). Table 2-31 presents a snapshot of the changes in the market reported by contractors,
including if contractors identified the PPL Electric Utilities program as influencing that change and if the
market conditions would remain the same in the absence of the program. These findings represent a
simple majority. (More detail on the actual frequencies, metrics, and differences between technologies is
contained in a memo that Cadmus submitted to PPL Electric in November of 2014, in Addendum C.
Lighting and HVAC Contractor Interview Findings.)

Table 2-31: Summary of Market Effects Determined by a Majority of Contractors

Lighting
Consumer Attitudes Yes Yes N/Al2]
Promotional Practices

Surrounding EE ves ves ves

Prices Yes - N/Al2]

Sales Yes Yes No, sales would decrease
Stocking Yes . Split: 3 of 7 contactors reported

stocking would stay the same
Split: 3 of 6 contractors reported
services would stay the same

Business services - -

Heat Pumps

Consumer Attitudes Yes - N/AL]
Promotional Practices ) . Yes
Surrounding Energy Efficiency

Prices Yes - N/Al21
Sales Yes - Yes
Stocking - - Yes
Business services - - Yes

[11As measured by an influence rating of 4 or higher on a scale of 1 through 5
[21 Contractors were not asked if prices and customer awareness would stay the same in the absence of the program because
these market factors are outside of their control
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Cadmus found that for lighting products, the commercial lighting market has changed significantly over
the past five years since PPL Electric began offering rebates for high-efficiency lighting. Contractors
reported that customers are more aware of energy efficiency, and they promote energy-efficient lighting
options now more than they did before PPL Electric began offering rebates. Prices of most technologies
have decreased over the past five years and sales have increased, along with quantities stocked.

Cadmus also found that the program is still influencing the market:

= By aslight majority (eight of 15), contractors reported that they would still promote energy efficiency
to the same extent if PPL Electric stopped offering rebates next year. This was the only market
indicator that about half the respondents agreed would stay the same in absence of the program. And
although half would continue to promote energy efficiency, the other (slightly less than) half would
not continue to promote energy efficiency to the same extent as they do now.

= Respondents reported sales of all efficient lighting technologies would likely decrease without the
program, indicating that they perceive PPL Electric’s financial incentive strongly influences the
customer’s decision. This perception is further supported by responses of the majority of contractors
who estimated the rebate affects customer’s decisions to move forward at least 80% of the time, and
that cost remains a barrier for end users.

Responses from HVAC contractors indicate that PPL Electric’s incentives for heat pumps have not
influenced the market to the same extent the rebates for lighting have. In fact, in PY5, there were no
rebates issued for commercial heat pumps, which contractors attributed to the low incentive level. Focus
group findings confirmed a lack of awareness among contractors about the rebates. Although contractors
reported an increase in sales since the availability of the rebate, they failed to attribute this increase to
the PPL Electric programs (the average influence rating was 2.7 or lower on a scale of 1 through 5 with 5
meaning extremely influential).

To measure market change, Cadmus recommends continuing to investigate and track the following
indicators: consumer attitudes, market actor promotional practices, prices, sales, and stocking practices
to see how these factors change over time. When contractors and other market actors perceive energy-
efficient equipment sales and their promotion of these products to be “standard practice,” this will be a
strong indication that the program has influenced the market permanently and rebates may not be
necessary.

2.4.11 Database Review

The EEMIS program tracking records contained all of the data needed to conduct the impact evaluation.
Cadmus did not uncover any significant errors or omissions. There were no ex ante adjustments.
2.4.11.1 Lighting Database Review Findings

Factors affecting lighting realization rates fall into one of two categories:

=  Misapplication of TRM requirements

= Differences between product and project specifications and actual conditions

TRM requirements for data sources vary because of project change in connected load and anticipated
energy savings. For example, projects with a change in connected load less than 20 kW use whole-building
lighting hours, while all others use site-specific hours by usage group. Some projects mixed both whole-
building and site-specific hours in a single application, an error that Cadmus corrected.
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Most corrections were made to individual products within projects, e.g., fixture counts, fixture types,
presence or absence of space cooling, building type, and associated lighting hours of use.

2.4.11.2 Equipment Database Review Findings

During the records review for equipment, Cadmus found that one high-efficiency refrigeration case was
rebated but was entered into EEMIS as an ice machine. EEMIS did not provide any of the equipment
specifications needed to calculate savings, such as door type and volume of refrigeration case. Upon
reviewing the records, Cadmus looked up the equipment specifications for volume and door type and
calculated savings using this information.

Another project was reported in EEMIS as six evaporator fans installed in coolers; however, the rebate
form showed the project had installed three fans in coolers and three fans in freezers. Cadmus calculated
savings based on this information.

2.5 CONCLUSIONS AND RECOMMENDATIONS

Based on the findings, Cadmus suggests PPL Electric consider the following recommendations in PY7 and
in planning for Phase Il

Conclusion
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 within 5%.

Conclusion

The preapproval process has had some positive and negative impacts on the program. The preapproval
process reduced freeridership in PY6, where freeridership was 28% and in PY5 the freeridership was 38%.
This is because the process requires participants to obtain approval from PPL Electric Utilities before
purchasing and installing the efficient equipment and thereby eliminates participants who find out about
the rebate after installing the equipment.

However, 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 44% from 72% in PY5. Additionally, 48% of
respondents reported receiving the rebate more than eight weeks after submitting the application. This
change in satisfaction is likely due to the introduction of the preapplication process in PY6.

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. The ICSP could look for ways to streamline the
application review and process applications more quickly. Additionally, PPL Electric and the ICSP could
consider incorporating a way for applicants to track the status of their application online.

Conclusion

Realization rates for energy savings and demand reduction for lighting projects are both high. The MWh/yr
gross impact realization rate is close to 100% and has been consistently greater than 90% since PY3. These
high rates indicate good adherence to TRM requirements as outlined by Cadmus in annual TRM lighting
guidance memos prepared for the ICSP. Additionally, the MW reduction realization rate increased to 119%
from its PY3-PY5 average of 93%. Although there is no demand reduction compliance plan, the ICSP may
be able to make corrections to improve reporting accuracy.
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Recommendation

The most common reasons for adjustments to reported energy savings are corrections to hours of use
and space cooling status. Cadmus and PPL Electric’s EM&YV team will continue to provide guidance to the
Prescriptive Equipment ICSP and quality assurance checks on completed projects regarding TRM
requirements, particularly for hours of use and space cooling status. Likewise, the EM&V teams will
provide quality assurance spot checks of ICSP Appendix C and E spread sheets to see if site-specific
coincidence factors are used where required and inform the ICSP of any discrepancies that are uncovered.

Conclusion

A large number of Appendix C and E fixture codes are some form of “Custom cut sheet” and therefore
indeterminate. As part of the review for the PY6 gross impact evaluation, and from a more comprehensive
file review conducted in PY5, the majority of “Custom” fixtures were LEDs. The generic “Custom cut sheet”
entry in Appendix C and E presents difficulties when measuring and comparing the impact of groups of
fixture types such as linear fluorescent vs. LED and in assigning the fixture costs needed for the cost-
effectiveness analysis.

Recommendation

Consider requiring the ICSP to use the 2016 TRM LED fixture code generator for all LED fixtures in PY7.
Although this will be required in Phase IlI, it will be very helpful to start using this in PY7 and improve the
reporting and evaluation activities.

Conclusion

The commercial lighting market has changed significantly over the past five years since PPL Electric
Utilities began offering rebates for high-efficiency lighting. Contractors reported that customers are more
aware of energy efficiency, and they promote energy-efficient lighting options now more than they did
before PPL Electric Utilities began offering rebates. Prices of most technologies have decreased over the
past five years, and sales have increased along with quantities stocked.

According to contractor feedback, there is evidence that changes in consumer attitudes, increased focus
on energy efficiency as part of contractor promotional strategies, and the boost in sales of energy-efficient
technologies can be attributed to the Prescriptive Equipment Program. These conclusions are not
surprising. The important question from a program design standpoint is whether market barriers have
been mitigated to the point where program intervention is no longer necessary. This research found little
indication that this is the case.

Recommendation

Findings do not suggest that the market is transformed nor that there is support for phasing out incentives
for any technology in PPL Electric Utilities’ portfolio of lighting offerings; however, findings do provide a
good starting point to monitor the market. For example, a third of contractors suggested that sales of T5s,
T8 high bay lighting, LED screw-ins, LED exit signs, and occupancy sensors would remain the same in the
absence of the program. We suggest continuing to stay in touch with contractors about these technologies
as the market matures and prices continue to drop. Events such as focus groups, contractor and
distributor breakfasts, and lighting forums are a good opportunity to collect anecdotal information and
monitor the trends in the market.

To maintain strong contractor and customer satisfaction, and to continue to push the energy-efficient
lighting market, we suggest exploring new incentives for LEDs as linear fluorescent replacements. This was
suggested by one contractor who noted that his business was moving heavily in this direction. Recent
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studies conducted by Cadmus in other jurisdictions also suggest that this technology, although expensive,
has improved significantly in recent years and is becoming a more viable linear fluorescent retrofit option.

Conclusion

Participation rates for equipment, including HVAC equipment, has been lower than expected. Contractors
are aware of, and knowledgeable about, high-efficiency HVAC equipment. However, they said installing
such equipment is not standard practice for their commercial customers. Both contractors and
distributors estimated that one-third or fewer of their commercial HVAC equipment sales and installations
were high-efficiency. Moreover, contractors believed the majority of their customers were not familiar
with high-efficiency equipment and not motivated to investigate (or invest in) these options; therefore,
there was opportunity for PPL Electric Utilities and the ICSP to influence change.

Responses from HVAC contractors indicated that PPL Electric Utilities’ commercial HVAC rebate program
is not sufficiently engaging contractors. Although some respondents were familiar with the residential
HVAC offerings, most were unaware of the commercial incentives and had not worked with customers
through the Prescriptive Equipment Program. Increased support from PPL Electric Utilities and the ICSP is
probably necessary to increase contractor engagement with PPL Electric Utilities’ commercial HVAC
rebates. Although contractors discussed several core barriers to installing high-efficiency equipment in
the commercial sector, low awareness and lack of familiarity with the available incentives simply means
that contractors are not recommending the program to customers. This is one hurdle that can be
overcome to help improve participation.

Recommendation

As the Prescriptive Equipment program relies heavily on contractors to drive participation, consider
strategies for providing more contractor support to improve awareness of the program and available
rebates. Because the program is already on track to meet savings in Phase Il and is concerned about
oversubscription, PPL Electric and their ICSP may want to consider these strategies for launching the
program in Phase Ill.

Create a contractor-specific communications plan. The ICSP already collects contractor e-mail addresses,
and many HVAC specialists who are active in the Residential Home Comfort Program also work with the
commercial sector.

= Create a database of HVAC contractor e-mail addresses and periodically send them specific
commercial program information, such as announcements of product offerings and incentive levels
in PY7. We do not recommend including this solely in a contractor newsletter as general information
for all trades; instead, consider making this a more trades-targeted communication.

= Consider making periodic phone calls to check in with contractors and offer technical details or advice
about the program; a reasonable frequency of communications is one to two times per quarter.

= Also explore ways that the network could accommodate the variety of contractors’ communication
preferences, such as offering program information through e-mail, a mobile app, and/or phone calls
from program representative.

= Provide contractors with contact information for PPL Electric Utilities commercial program manager
and/or the ICSP HVAC point persons (e.g., e-mail address, call center number) so they can raise
guestions or concerns about the program directly with a knowledgeable program representative.
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Consider webinars, training, and/or information offers through existing channels. In the PY5 process
evaluation, Cadmus recommended hosting more training for equipment contractors. During the
Harrisburg focus group, contractors said they engaged in and appreciated the equipment-specific
technical training presented by distributors. Respondents from both focus groups did not believe PPL
Electric Utilities could offer relevant sales strategies because commercial applications are unique to each
customer. Therefore, we suggest that PPL Electric Utilities offer training or coordinate with the training
and trade shows that contractors currently attend, such as the training and buying shows that distributors
already promote to their buyers. Example topics are information about PPL Electric Utilities’ equipment
rebates, updates about new features or offerings, case studies, and program eligibility guidelines and
requirements (including paperwork).

Explore a bonus or SPIF for contractors to reward them for promoting PPL Electric Utilities’ programs and
selling high-efficiency equipment and to help offset the time they spend completing rebate paperwork for
customers. Contractors reported that a bonus in the range of $50 to $100 per rebate application would
influence them to promote rebates.

Consider preparing educational materials for customers about heat pumps. High efficiency heat pumps
are a relatively new technology with misconceptions about their performance. PPL Electric Utilities could
consider developing educational materials for customers and improve the dissemination of these
materials through HVAC contractors. Just one contractor said he used PPL Electric Utilities materials; most
contractors seemed unaware of the opportunity to work with the utility. Strengthening the PPL Electric
Utilities network of educated contractors, who are prepared with the tools and knowledge to promote
high efficiency heat pumps, will increase overall market awareness. In the focus groups, several
respondents suggested it would be easier for them to sell high-efficiency equipment if customers were
already aware of rebate offerings.

Conclusion

Widespread contractor interest in a direct discount program for equipment is not likely. Although some
respondents were open to this type of design, others were skeptical because of the burden of additional
risk. That is, there is risk that PPL Electric Utilities will not reimburse the contractors (pay the rebate) after
contractors discount the price of equipment sold to customers; not paying the expected rebates could
occur for any number of reasons, such as incomplete paperwork, untimely paperwork, or discounting
ineligible equipment.

Several respondents found rebate applications too time-consuming and did not want responsibility for
additional paperwork. Offering a direct discount program would require greater contractor engagement
and responsibility to work with the program.

Midstream (incentive paid to the distributor) and/or upstream (incentive paid to the manufacturer)
programs could address some of the barriers contractors face in selling high-efficiency equipment and
working with PPL Electric Utilities’ rebate programs. These types of programs shift the burden of
completing paperwork away from the contractor (and customer), reduce uncertainty for both parties, and
provide an immediate price reduction to the cost-conscious customer. However, respondents were
skeptical of midstream and upstream incentives because they only work if the distributor or manufacturer
passes along their price offset to the contractor and, subsequently, the contractor passes it to the
customer. Although these incentive programs are typically designed so that contractors and/or customers
receive the discount at the time of purchase, respondents expressed concerns that manufacturers and
distributors would not pass on the discount. If PPL Electric Utilities offers this type of program, additional
support, education, and assurances are likely necessary to ensure contractor buy-in.
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All four distributors Cadmus interviewed expressed some interest in participating in a midstream incentive
program. This type of program could help them sell and stock high-efficiency equipment and is an
opportunity for distributors to integrate PPL Electric Utilities incentives with other rebates and discounts,
such as manufacturers’ rebates, that these distributors already offer to their customers. None of the
distributors had previously heard of or were familiar with this type of incentive program, and two
distributors indicated that corporate managers at their company, the decision-makers about program
participation, might be receptive to the program but would need to weigh the benefit of the rebates
versus the cost of hiring or assigning employees to complete the rebate paperwork in house.

Recommendation

Conduct further research to determine manufacturers’ interest in and the feasibility of offering a
midstream or upstream incentive program for HVAC and other equipment in PPL Electric Utilities’ service
territory. If PPL Electric Utilities offers a midstream or upstream program, ensure that its expectations are
clearly defined for manufacturers, distributors, and contractors. Prior to rolling out the program, provide
outreach and education to contractors and distributors so they have the necessary knowledge and
support to participate. Larger distributors may need additional support to secure corporate buy-in for
participation. PPL Electric may want to test this delivery channel as a pilot.

2.5.1 Status of Recommendations for Program
Table 2-32 contains the status of each PY6 process recommendation made to PPL Electric Utilities.

Table 2-32: 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

Continue with the preapproval process; however,

contractors and customers may need more support in Will be implemented in Phase Ill. PPL will significantly

completing applications as the process evaluation found that improve the application, QA/QC, and rebate processes in
. . . . . Phase IIl.

customer satisfaction with the rebate process declined in

PY6 as compared to PY5.

Provide more support in filling out the applications by giving Will be implemented in Phase IIl. PPL will significantly

examples of completed applications on the website and improve the application, QA/QC, and rebate processes in
naming a point of contact for questions about the Phase III.
applications.

Continue to provide guidance to the ICSP and quality
assurance checks on completed projects regarding TRM
requirements; likewise, Cadmus will provide quality
assurance spot checks of ICSP Appendix C and E spread sheets | Implemented.
to see if site-specific coincidence factors are used where
required and inform the ICSP of any discrepancies that are
uncovered.

Consider requiring the ICSP to use the 2016 TRM LED fixture | Being considered. Will be implemented in Phase lIl.
code generator for all LED fixtures in PY7.

Continue to stay in touch with contractors about specific Implemented.
lighting technologies (T5s, T8 high bay lighting, LED screw-
ins, LED exit signs, and occupancy sensors) as the market
matures and prices continue to drop.

Explore new incentives for LEDs as replacements for linear Implemented.

fluorescent lamps.
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Recommendations

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

Explanation of Action Taken by EDC)

Prescriptive Equipment

Consider strategies for providing more contractor support to
improve awareness of the program and available rebates by
creating a contractor-specific communications plan,
providing equipment-specific technical training to
contractors, providing educational materials for customers,
and exploring a bonus or SPIF for contractors.

Will be implemented in Phase Ill. PPL will significantly
improve the trade ally network in Phase Ill.

Conduct further research to determine manufacturers’
interest in and the feasibility of offering a midstream or
upstream incentive program in PPL Electric Utilities’ service
territory.

Will be implemented in Phase Ill.
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2.6 FINANCIAL REPORTING

A breakdown of the Prescriptive Equipment Program finances is presented in Table 2-33.

Table 2-33: Summary of Prescriptive Equipment Program Finances

Cost Category

Actual
PYTD
Costs

($1,000)

Actual

Phase Il
Costsl!!
($1,000)

1 Incremental Measure Costs (Sum of rows 2 to 4) $41,542 $65,628
2 EDC Incentives to Participants $16,623 $22,233
3 EDC Incentives to Trade Allies - -

4 Participant Costs (net of incentives/rebates paid by utilities) $24,919 $43,395

|

5 Program Overhead Costs (Sum of rows 6, 7, 8,9, 10) $5,517 $8,655
6 Design & Development S0 S0

7 Administration, Management, and Technical Assistancel?] $5,517 $8,655
8 Marketing[3! 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

12 Total TRC Costs!* (Sum of rows 1, 5 and 11) $47,059 $74,283
13 Total NPV Lifetime Energy Benefits $68,728 $127,454
14 Total NPV Lifetime Capacity Benefits $6,794 $11,384
15 Total NPV O&M Saving Benefits ($0) ($0)
16 Total NPV TRC Benefitsl®] $75,523 $138,838
17 TRC Benefit-Cost Ratiol®! 1.60 1.87

quarterly report.

management and legal, and technical assistance.
Bl Includes the marketing CSP and marketing costs by program CSPs.
] 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 Phase Il Costs in this table are discounted back to PY5, thus will not match cumulative costs reported in the PY6 Q4

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

[5] Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon
verified gross kWh 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.

6] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

PPL ELECTRIC UTILITIES

Page | 89



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

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 until a year has 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.

Sample Cleaning and Attrition for Standard Lighting Participants

Cadmus coordinated with PPL Electric Utilities’ contractor to screen the sample and remove customer
records called in the past year (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. We
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.

This cleaning and survey sample preparation process reduced the available sample. Cadmus sent the
remaining records to the survey subcontractor. Table 2-34 lists total number of records submitted to the
survey subcontractor and the outcome (final disposition) of each record.

Table 2-34: Prescriptive Lighting Survey Sample Attrition Table

Description of Call Outcomes Number of Records

Population (number of rebates) 2161
Removed incomplete phone 10
Removed duplicate 1006
Removed inactive customer 48
Removed do not call 26
Removed in concurrent sample or in reserve 261
Removed completed survey in past year 128

Survey Sample Frame (sent to survey subcontractor) 682

Not attempted 0

Records Attempted 682
Non-working number 30
Wrong number, business 36
Language barrier 1
PPL Electric or market research employee 7
Cannot confirm equipment 8
Refusal 168
No answer/answering machine/phone busy 122
Non-specific or specific callback scheduled 189
Partial complete 61

Completed survey 60
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Online Sample Cleaning and Attrition

Cadmus coordinated with PPL Electric Utilities’ survey subcontractor to screen the sample provided by
the ICSP and remove customer records contacted in the past year (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 and records that could not be matched to the projects in EEMIS. We excluded
from this population any participants already selected for either standard lighting channel surveys and
participants of the Continuous Energy Improvement and Custom Incentive programs.

As mentioned previously, multiple projects were completed by the same customer so we 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 2-35 lists total number of records included in the contact
list and the outcome (final disposition) of each record.

Table 2-35: Online Sample Attrition Table - Direct Discount Delivery Channel Participants

Description of Call Outcomes | Number of Records
Population (number of customers with valid e-mail addresses) 139
Removed because not in EEMIS 23
Removed because duplicate 38
Removed because in concurrent sample 2
E-mail Invitations Sent 76
Records Attempted 76
Undeliverable e-mail 14
Opted out 1
Remaining non-final records [1] 49
Completed survey 12
WThese records were included in the sample frame but participants did not respond.

Sample Cleaning and Attrition for EQuipment Participants in Online Survey

Cadmus coordinated with PPL Electric Utilities’ contractor to screen the sample and remove records for
customer who completed a survey in the past year (whether for a Cadmus survey or a PPL Electric Utilities
survey) and those who opted out of online surveys. Cadmus removed duplicate records and records with
incomplete information. We excluded from this population any participants already selected for either
standard lighting or direct discount delivery channel surveys and participants of the Continuous Energy
Improvement and Custom Incentive programs.

This cleaning and survey sample preparation process reduced the available sample. Cadmus sent e-mail
invitations to all remaining records. Table 2-36 lists total number of records included in the contact list
and the outcome (final disposition) of each record.
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Table 2-36: Online Sample Attrition Table — Equipment Participants

Description of Call Outcomes | Number of Records
Population (number of rebates) 9
Removed because completed survey in last year 1
Removed because in concurrent sample 2
E-mail Invitations Sent 6
Records Attempted 6
Remaining non-final records [ 3
Completed survey 3

WThese records were included in the sample frame but participants did not respond.
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ADDENDUM B. LOGIC MODEL

The program theory for the Prescriptive Equipment Program can be summarized as follows:

By providing a rebate for high-efficiency or ENERGY STAR-rated equipment (such as HVAC,
lighting, and refrigeration equipment), the program will increase market saturation and
acceptance of high-efficiency equipment. Customers will learn of the energy benefits and
achieve energy and demand savings by installing qualifying equipment. Increased market
penetration of high-efficiency and ENERGY STAR-rated equipment will further increase
sales, achieving additional energy and demand savings.

The elements of the logic model are:

= Activities the program undertakes include management and strategic direction, the trade allies’
support, marketing, rebate form submission, eligibility verification, education, the purchase and
installation of equipment by the customer or by a contractor, and rebate processing and payment.

= Qutputs produced by program activities include the number of marketing materials distributed, the
number of customers submitting rebate forms, the number of customers verified as eligible, the
number of products installed, and the number and amount of rebates paid.

= Short-term outcomes include increased program awareness, increased customer and trade ally
awareness of energy-efficient equipment, and an increase in the installations of energy-efficient
equipment. Rebated equipment is installed, leading to immediate energy and demand savings.
Program effectiveness is confirmed through evaluation, measurement, and verification (EM&YV).

® |ntermediate outcomes of the program are a reduction in annual energy consumption and peak load,
and lower electric bills for program participants.

"  Long-term outcomes include PPL Electric meeting its plans for reducing energy consumption and peak
demand.
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ADDENDUM C. LIGHTING AND HVAC CONTRACTOR INTERVIEW
FINDINGS

To: PPL Electric EM&V

From: Hope Lobkowicz and Anne West, Cadmus

Subject: Lighting and HVAC Contractor Interview Findings on Market Effects
Date: November 18, 2014

In September 2014, Cadmus completed 30 phone interviews with contractors participating in PPL energy
efficiency programs. We spoke with 15 lighting contractors representing a mix of activity (eight
represented a large portion of program savings between 1% and 8%, and seven represented a small
portion between 0% and 1%.). We interviewed 15 HVAC contractors who sold ductless mini-split heat
pumps or air source heat pumps and participated in the Residential Home Comfort Program. Although
many of these contractors also reported having nonresidential customers, only one contractor we reached
had actually sold rebated equipment to PPL’s business customers in the past.?

This memo summarizes the objectives of this study and the major findings drawn from the interviews.

BACKGROUND AND METHODOLOGY

The primary purpose of the contractor interviews was to assess the market effects of PPL Electric’s energy
efficiency programs. “Market effects” are changes in the structure of a market or behavior of participants
attributable to an energy efficiency incentive program.?? Market effects also provide evidence that a
market barrier has been partially or fully mitigated. To measure market effects, we asked contractors a
series of questions about market conditions before and after the PPL Electric rebate program became
available in 2009. Because we are lacking baseline information from the pre-2009 market, we asked
contractors to think back to prior years before rebates were available. If a change occurred during this
timeframe, we asked contractors to consider PPL Electric’s influence on this change.

Finally, we asked if the current conditions (i.e., sales, promotional practices, quantities of equipment
stocked) would remain the same if the rebates were no longer available next year. This question provided
another perspective on the influence of the program rebates. This helps to determine whether a particular
barrier has been mitigated, indicating a reduced need for future program intervention. We asked about
the following market indicators:

1. Consumer attitudes toward energy efficiency

2. Promotional practices surrounding energy-efficient equipment options

3. Prices of equipment

4. Sales of equipment

21 No heat pumps were rebated for nonresidential customers in PY5.

22

Eto, Joseph, Prahl, Ralph, and Schlegel, Jeff. 1996. A Scoping Study on Energy Efficiency Market Transformation by
California Utility DSM Programs. Prepared for the California Demand-Side Management Committee.
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5. Stocking practices
6. Business services and offerings

Cadmus gathered a significant amount of data about nine types of energy-efficient lighting equipment
and three heat pump technologies (air source heat pumps, ductless mini-split heat pumps, and ground
source heat pumps). Table 1 presents a snapshot of the changes in the market reported by contractors:
whether they identified the PPL Electric program as influencing that change; and, whether the market
conditions would remain the same in the absence of the program. These findings represent a simple
majority. Later sections of this report present more detail on frequencies, metrics, and differences
between technologies.

Table 1. Summary of Market Effects Determined by a Majority of Contractors

Lighting

Consumer Attitudes Yes Yes N/A**
Promotional practices

. P ! Yes Yes Yes
surrounding EE
Prices Yes - N/A**
Sales Yes Yes No, sales would decrease

. Split: 3 of 7 contactors reported
kin Y - .
Stocking es stocking would stay the same
. . Split: 3 of 6 contractors reported
Business services - - .
services would stay the same
Heat Pumps

Consumer Attitudes Yes - N/A**
Promotional practices

: - - Yes
surrounding EE
Prices Yes - N/A**
Sales Yes - Yes
Stocking - - Yes
Business services - - Yes
*As measured by an influence rating of 4 or higher on a scale of 1 through 5
**Contractors were not asked if prices and customer awareness would stay the same in the absence of the program because
these market factors are outside of their control

In addition to assessing market effects and gathering market intelligence, the contractor interviews also
covered market barriers, suggestions for improving the program, trade ally marketing practices, and
overall satisfaction with PPL Electric.

MARKET EFFECTS
Customer Attitudes toward Energy-Efficiency and Influence of the Rebates

Cadmus asked contractors several questions to gauge customer awareness and interest in energy-efficient
lighting and heat pumps. Responses from contractors indicate that there is some demand for energy-
efficient options in absence of the rebate program, yet, the availability of rebates still plays a role in the
customer’s final decision. This is true more so of lighting than heat pumps, as discussed below. A majority
of contractors (93% of lighting contractors and 80% of HVAC contractors) reported that they thought

PPL ELECTRIC UTILITIES Page | 95



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

customer awareness of energy efficiency has increased over the past five years. Two of the HVAC
contractors who did not report increased awareness thought that customers still have a negative
perception of the performance and comfort of heat pumps, and a third contractor reported that his
service area has a very strong heat pump market with informed customers, and this had not changed
significantly over time.

Nearly all respondents reported that they have had customers already interested in energy-efficient
lighting and heat pumps before learning of the PPL Electric rebate, but HVAC contractors reported that
this happened much more frequently among their residential customers than among business customers.
A third of the lighting contractors (5 of 15) and just one HVAC contractor said this happened frequently
among business customers (Figure 1). The survey question asked: When shopping for lighting
equipment/HVAC equipment, how often would you say that customers already know they want energy-
efficient fixtures/heat pumps before they know about the PPL rebate?

Figure 1. Customer Interest in Energy-Efficient Lighting and Heat Pumps
Prior to Learning about PPL Electric Rebates
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Source: C3. When shopping for lighting equipment/HVAC equipment, how often would you say that
business/residential customers already know they want energy-efficient fixtures/heat pumps before they know
about the PPL rebate? (n=15 lighting, n=15 HVAC)

Despite some level of existing demand for energy-efficient lighting, contractors also reported that the PPL
Electric rebate often affects their customer’s decision to move forward with a lighting retrofit project. In
fact, ten out of 15 contractors estimated the rebate affects customer’s decisions to move forward at least
80% of the time. Table 2 contains each contractor’s estimate of how often the lighting rebate affects the
customer’s decision.
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Table 2. Estimate of How Often the Lighting Rebates Affect Customer Decisions

How Often the Rebate Affects Customer No. of
Decision (Percentage of Time) Responses
100% of the time 1
90% 5
85% 2
80% 2
75% 1
70% 2
50% 1
25% of the time 1
Total 15
Source: C6. About what percent of the time do you estimate that
the PPL rebate affects the customer’s decision to move forward
with the retrofit project? (n=15)

The response was quite different for HVAC contractors. On average, HVAC contractors estimated the
HVAC rebate affected residential customer’s purchase decisions just 25% of the time. They estimated the
rebate is less influential for business customers, affecting their purchase decision only 17% of the time,
on average (Table 3).

Table 3. Estimate of How Often the Heat Pump Rebates Affect Customer Decisions

How Often the Rebate Affects Customer No. of Responses No. of Responses
Decision (Percentage of Time) (Residential (Business Customers)
Customers)
75% of the time 1 0
70% 1 1
50% 1 0
40% 1 1
30% 0 1
25% 1 0
20% 3 2
10% 4 1
5% 2 2
0% of the time 1 4
Total 15 12
Source: C6. About what percent of the time do you estimate that the PPL rebate affects the
customer’s purchase decision? (Residential n=15, Business n=12)

These findings support the PY5 freeridership estimates calculated through self-report surveys. Although
measured differently, the general trends between customer data and how contractors perceive the
rebate’s effectiveness were similar. Lighting contractors suggested that the rebate had a strong influence
on the customer’s decision, and the freeridership score for the Prescriptive Equipment lighting was 27%.
HVAC contractors perceived little influence on customer decision-making, and the freeridership score for
the equipment portion of the Residential Retail Program was 55%.
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Promotional Practices

We asked contractors how often they promoted energy-efficient lighting and heat pumps to customers
prior to the rebate program and since PPL Electric began offering rebates.?® Again, we found differences
in whether promotional practices had changed over time between lighting and HVAC contractors, with
findings indicating that the availability of rebates has influenced the promotion of energy-efficient lighting
much more so than heat pumps.

Prior to the availability of rebates, over one third of lighting contractors said they never promoted energy-
efficient lighting, and less than half (6 of 14, or 43%) reported that they always or often did (Figure 2). This
baseline of “energy efficiency promotion” prior to the program was significantly higher among HVAC
contractors: 12 of 15, or 80% reported that they always or often promoted high efficiency heat pumps
before the availability of rebates (Figure 3).

A large number of lighting contractors reported an increase in their promotion of energy-efficient options
since the availability of the PPL Electric rebates: the percentage of contractors who promote energy-
efficient options often grew by 20% and the percentage of those who promote them always grew by 31%.
This shift was much less apparent for HVAC contractors; just 13% more contractors said they always
promote heat pumps since rebates became available.

Figure 2. Promotion of Energy-Efficient Lighting - Now and Prior to Rebates
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Promotion of Energy Efficient Lighting Options

23 Respondents were provided with the example of HP T8s, T5s, or LEDs to define “efficient lighting.”
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Figure 3. Promotion of Heat Pumps — Now and Prior to Rebates
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Sources: Question B11. “How often do you promote energy-efficient lighting/heat pumps to your
customers?” (n=15 lighting, n=15 HVAC) Question B12. “And before PPL Electric rebates were
available, how often would you say you promoted energy-efficient lighting/heat pumps to
customers?” (n=14 lighting, n=15 HVAC)

Cadmus asked contractors what influenced their decision to promote energy-efficient products to a
greater degree since PPL Electric began offering their rebate program. Eight lighting contractors
mentioned the rebates were the primary influence in changing how they promote energy-efficient
lighting. One lighting contractor said that PPL Electric’s program improved his education and knowledge,
reporting that he was not aware of the energy-efficient options before getting involved with PPL Electric.
Just four HVAC contractors mentioned the rebates influenced the change in how frequently they promote
heat pumps. One HVAC contractor noted that the “original rebates were much more effective at attracting
customer interest in heat pumps, but now it’s less of a help,” referring to the rebate level.

Prices

Cadmus asked contractors if prices of various lighting and heat pump technologies increased, decreased,
or stayed the same in the last year and over a period of five years. Figure 4 shows the percentage of
lighting contractors who reported prices went up, down