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INTRODUCTION AND PURPOSE

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Roshena M. Ham and my business address is 550 South
Tryon Street, Charlotte, North Carolina.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am employed as Manager, Measurement and Verification for Duke
Energy Carolinas, LLC (“Duke Energy Carolinas” or the “Company”).
PLEASE SUMMARIZE YOUR EDUCATION AND
PROFESSIONAL QUALIFICATIONS.

I have a Bachelor’s degree in engineering from Vanderbilt University and
a Masters of Business Administration from Georgetown University.

From 1999-2001, | was in the management associate rotation
program at Enron. From 2001-2004, | was co-founder and partner of
Liberty Power Corporation, a retail electric provider in deregulated
markets. From 2004-2008, | was a consultant on various energy projects
including energy efficiency, renewable energy and energy procurement,
and also during that time | taught business courses at Central Piedmont
Community College. From 2006-2009, | worked for Duke University
Nicholas School of the Environment as the Energy and Environment
program manager. In 2009, | began working for Duke Energy Business
Services LLC, a wholly-owned service company subsidiary of Duke
Energy Corporation (“Duke Energy”), as an energy efficiency program

manager, managing the implementation of Non-Residential Smart $aver
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Custom Incentives. In 2013, | assumed my current role as Manager,
Measurement and Verification.

PLEASE DESCRIBE YOUR DUTIES AS MANAGER,
MEASUREMENT AND VERIFICATION.

As Manager, Measurement and Verification, | have responsibilities for a
variety of analytical functions in support of product development and
operations, including managing impact and process evaluation studies,
market research data collection and analysis, marketing design testing,
energy load analysis, cost-effectiveness analysis, and product design
research. In this role, I provide Evaluation, Measurement and Verification
(“EM&V?”) services for Duke Energy affiliates, including Duke Energy
Carolinas.

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS
COMMISSION?

No, | have not testified before this Commission.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS
PROCEEDING?

My testimony supports Duke Energy Carolinas’ Application for approval
of its demand-side management (“DSM”) and energy efficiency (“EE”)
cost recovery rider, Rider EE, for 2015 (“Rider 6”). In particular, my
testimony: (1) provides an overview of the EM&V process and activities;

and (2) details the current findings from the Company’s EM&V work.
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Company’s independent third party evaluator.

RESULTS FROM EM&V

Q. PLEASE DESCRIBE THE EXHIBITS ATTACHED TO YOUR
TESTIMONY.
A Ham Exhibit 1 provides a summary of the estimated activities and
timeframe for completion of EM&V by program. Ham Exhibit 2 provides
the actual and expected dates when the EM&V for each program or
measure will become effective. Ham Exhibits A through K provide the
detailed completed EM&YV reports or updates for the following programs:
Ham Report Finalization Evaluation Tvpe
Exhibit EM&YV Reports Date yp
A Smart $aver Residential Energy
Efficiency: Property Manager CFLs February 18, 2013 Process and Impact
B Residential Energy Assessments
(HEHC) February 19, 2013 Process and Impact
C Residential Smart $aver: HVAC February 28, 2013 Impact
D Power Manager 2012 March 21, 2013 Process
E Residential Energy Assessments (PER) March 29, 2013 Process and Impact
F Non-Res Smart $aver Prescriptive:
Linear Fluorescents and Occupancy
Sensors April 5, 2013 Process and Impact
G Power Manager 2012 June 11, 2013 Impact
H PowerShare 2012 June 11, 2013 Impact
| Smart Energy Now July 31, 2013 Process
J EE for Schools: NTC August 21, 2013 Impact
K Non-Res Smart $aver, Custom November 20, 2013 Process and Impact
Q. WERE HAM EXHIBITS 1 AND 2 AND A THROUGH K
PREPARED BY YOU OR AT YOUR DIRECTION AND
SUPERVISION?
A. Yes, they were. However, the EM&V reports were prepared by the
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HOW WERE EM&V RESULTS UTILIZED IN DEVELOPING THE
PROPOSED RIDER 67?

The EM&V process produces two important data sets used in the
development of the rider: actual customer participation and evaluated load
impacts.  As described in Company Witness Kimberly McGee’s
testimony, the Experience Modification Factor (“EMF”), or true-up,
component of Rider 6 incorporates actual customer participation and
evaluated load impacts from the EM&V process as agreed upon by the
Company, Southern Alliance for Clean Energy (“SACE”) and the Public
Staff and approved by the Commission in its Order Approving DSM/EE
Rider and Requiring Filing of Proposed Customer Notice issued
November 8, 2011 in Docket No. E-7, Sub 979 (“EM&V Agreement”). In
addition, actual participation and evaluated load impacts are used
prospectively to update net lost revenues estimated for 2015.

The EM&V Agreement provides that initial EM&V results shall be
applied retrospectively to program impacts that were based upon estimated
impact assumptions derived from industry standards (rather than EM&V
results for the program in the Carolinas), specifically the DSM and EE
programs initially approved by the Commission in Docket No. E-7, Sub
831 (“Sub 831 Programs”), with the exception of the Non-Residential
Smart $aver Custom Rebate Program and the Low Income Energy

Efficiency and Weatherization Assistance Program.
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For purposes of the vintage true-ups, initial EM&V results are
considered actual results for a program and continue to apply until
superseded by new EM&V results, if any. For all new programs and
pilots approved after the Sub 831 Programs, the initial estimates of
impacts will be used until Duke Energy Carolinas has EM&V results,
which will then be applied back retrospectively to the beginning of the
offering and will be considered actual results until a second EM&V is
performed.

All program impacts from EM&V apply only to the programs for
which the analysis was directly performed, though Duke Energy
Carolinas’ new product development may utilize actual impacts and
research about EE and behavior conservation directly attributed to existing
Duke Energy Carolinas program offerings not already accounted for.

Since program impacts from EM&V in this Application apply only
to the programs for which the analysis was directly performed, there are
no costs associated with performing additional EM&YV for other measures,
other than the original cost for EM&YV for these programs. As indicated in
previous proceedings, Duke Energy Carolinas estimates that 5% of total
portfolio program costs will be required to adequately and efficiently
perform EM&YV on the portfolio. The level of EM&V required varies by
program and depends on that program’s contribution to total portfolio, the
duration the program has been in the portfolio without material change,

and whether the program and administration is new and different in the
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energy industry.  However, Duke Energy Carolinas estimates no
additional costs above 5% of total program costs will be associated with
performing EM&V for all measures in the portfolio.
HOW WILL EM&V BE APPLIED UNDER THE NEW
MECHANISM?
Pursuant to the Agreement and Stipulation of Settlement the Company
reached with the Public Staff, the North Carolina Sustainable Energy
Association, Environmental Defense Fund, SACE, the South Carolina
Coastal Conservation League, the National Resource Defense Council and
the Sierra Club filed with the Commission in Docket No. E-7, Sub 1032
on August 19, 2013 (the “Stipulation”) and approved in the Commission’s
Order Approving DSM/EE Programs and Stipulation of Settlement issued
in the same docket on October 29, 2013 (“Sub 1032 Order’), the Company
will continue to apply EM&YV in accordance with the EM&V Agreement.
For purposes of the annual true-ups, initial results based upon
Carolinas EM&V would be considered actual results for a program and
would continue to apply until superseded by new EM&V results, if any.
For all new programs and pilots that do not have existing Carolinas-based
EM&YV approved in this portfolio, the initial estimates of impacts will be
used until Duke Energy Carolinas has EM&YV results, which will then be
applied retrospectively to the beginning of the offering and will be
considered actual results until a second EM&V is performed, which will

then be applied prospectively beginning from the EM&V sample analysis
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end date. All program impacts from EM&YV apply only to the programs

for which the analysis was directly performed. As no vintages of the new

portfolio of EE/DSM programs approved in the Sub 1032 Order have been

completed, there are no true-ups associated with the new mechanism

included in Rider 6.

WHICH PROGRAMS CONTAIN IMPACT ESTIMATES BASED

ON CAROLINAS-BASED EM&V?

The following programs have Carolinas-based EM&V applied and have

been provided as Ham Exhibits A through K.

e Smart $aver Residential Energy Efficiency: Property Manager CFLs
(Ham Exhibit A)

e Residential Energy Assessments (Home Energy House Call
(“HEHC”)) (Ham Exhibit B)

e Residential Smart $aver: HVAC (Ham Exhibit C)

e Residential Energy Assessments (Personal Energy Report (“PER”))
(Ham Exhibit E)

e Non-Residential Smart $aver Prescriptive: Linear Fluorescents and
Occupancy Sensors (Ham Exhibit F)

e Power Manager 2012 (Ham Exhibit G)

e PowerShare 2012 (Ham Exhibit H)

e Smart Energy Now (Ham Exhibit I)

e EE for Schools: National Theater for Children (Ham Exhibit J)

e Non-Residential Smart $aver, Custom (Ham Exhibit K)

-8-
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WHICH PROGRAMS WILL HAVE INITIAL ESTIMATES

REPLACED WITH EM&V IN THE FUTURE?

The following programs will have Carolinas-based EM&V applied in

future annual filings:

e Appliance Recycling Program

e Energy Efficient Appliances and Devices: Specialty Bulbs, Pool
Pumps, Water EE and Heater Products

e HVAC Energy Efficiency Program: Tune up, Duct and Attic
Insulation and Sealing

e Income-Qualified Energy Efficiency Program:  Weatherization,
Refrigerator Replacement and Neighborhood Initiative

e Multi-Family Energy Efficiency Program: Water EE Products

e Energy Management and Information Services Program Pilot

e Smart Energy Now Pilot

WHICH PROGRAMS OR MEASURES HAVE COMPLETED

THEIR EM&V?

The completed process evaluation studies for Carolinas-based Smart $aver

Residential Energy Efficiency: Property Manager CFLs, Residential

Energy Assessments (HEHC), Power Manager 2012, Residential Energy

Assessments (PER), Non-Residential Smart $aver Prescriptive: Linear

Fluorescents and Occupancy Sensors, Smart Energy Now, and Non-

Residential Smart $aver, Custom are included as Ham Exhibits A, B, D, E,
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F, I and K, respectively. Several of these are combined with an Impact
Evaluation.

The completed impact evaluation studies for Smart $aver
Residential Energy Efficiency: Property Manager CFLs, Residential
Energy Assessments (HEHC), Residential Smart $aver: HVAC,
Residential Energy Assessments (PER), Non-Residential Smart $aver
Prescriptive:  Linear Fluorescents and Occupancy Sensors, Power
Manager 2012, PowerShare 2012, EE for Schools: NTC , and Non-
Residential Smart $aver, Custom are included as Ham Exhibits A, B, C, E,
F, G, H, J and K, respectively.

WHAT WERE THE LOAD IMPACTS FROM THE EM&V AND
HOW DO THEY COMPARE TO THE COMPANY’S IMPACT
ESTIMATES PRIOR TO EM&V?

Gross energy savings' from the Smart $aver Residential Energy
Efficiency:  Property Manager CFLs Program were originally
estimated to be 39.59 kWh. Based on the most recent EM&V, the gross
savings are 40.73 kWh (net energy savings® were modified from 36.34
kWh to 37.83 kWh). The coincident kW had an adjustment from 0.0038
kW to 0.0036 kW. These results became effective October 1, 2012 and

apply to participants in the Smart $aver Residential Energy Efficiency:
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Property Manager CFLs Program. This report has been provided as Ham
Exhibit A.

Gross energy savings from the Residential Energy Assessments
(HEHC) Program were originally estimated to be 901 kWh based on the
prior EM&YV report. Based on the most recent EM&V, the gross savings
are 928 kWh (net energy savings were modified from 690.66 kWh
to 1002.24 kwh). The coincident KW had an adjustment from 0.13 kW to
0.19 kW. These results became effective December 1, 2012 and apply to
participants in the Residential Energy Assessments (HEHC) Program.
This report has been provided as Ham Exhibit B.

Gross energy savings from the Residential Smart $aver: HVAC
Program were originally estimated to be 830 kwh for air conditioners
(“AC”) and 997 kwh for heat pumps (“HP”), based on the prior EM&V
report. Based on the most recent EM&V, the gross savings are 271 kWh
for AC and 637 kWh for HP (net energy savings were modified from
649.9 kWh to 198.4 kWh for AC and from 780.7 kWh to 466.8 kWh for
HP). The coincident kW had an adjustment from 0.138 kW to 0.046 kW
for AC and from 0.165 kW to 0.099 kW for HP. These results became
effective October 1, 2012 and apply to participants in the Residential
Smart $aver: HVAC Program. This report has been provided as Ham
Exhibit C.

Gross energy savings from the Residential Energy Assessments

(PER) Program were originally estimated to be 254.57 kwWh based on the

-11 -
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prior EM&V report®. Based on the most recent EM&V, the gross savings
are 521 kWh (net energy savings were modified from 237.54 kWh
to 562.68 kWh). The coincident kW had an adjustment from 0.026 kW to
0.104 kW. These results became effective September 1, 2012 and apply to
participants in the Residential Energy Assessments (PER) Program. This
report has been provided as Ham Exhibit E.

Gross energy savings from the Non-Residential Smart $aver
Prescriptive: Linear Fluorescents and Occupancy Sensors Program
were updated. The updates are reported as a single realization rate which
is applied to all measures that are in the measure category. Lighting
impacts were revised upward as compared to original estimates. Based on
the most recent EM&YV, the kWh savings increased by a realization rate of
1.73. Occupancy sensor impacts were revised upward; based on the most
recent EM&V, the kWh savings increased by a realization rate of 1.19.
These results became effective October 1, 2012 and apply to participants
in the Non-Residential Smart $aver Prescriptive: Linear Fluorescent and
Occupancy Sensor Measures. This report has been provided as Ham
Exhibit F.

Gross energy savings from the EE for Schools: National Theater
for Children (NTC) Program were originally estimated to be 249 kWh

based on the prior EM&YV report. Based on the most recent EM&V, the

OFFICIAL COPY
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® Ex post impacts described in Direct Testimony of Ashlie J. Ossege, Docket No. E-7, Sub 1001
were revised as described in Direct Testimony of Ashlie J. Ossege, Docket No. E-7, Sub 1031.

-12-



10

11

12

13

14

15

16

17

18

19

20

21

22

23

SACE 1st Response to Staff

009068

gross savings are 236 kWh (net energy savings were modified from 221.4
kWh to 254.88 kwh). The coincident kW had an adjustment from 0.0411
kW to 0.0473 kW. These results became effective September 1, 2012 and
apply to participants in the EE for Schools: NTC Program. This report
has been provided as Ham Exhibit J.

Gross energy savings from the Non-Residential Smart $aver,
Custom Program were also updated. The updates are reported as a single
realization rate which is applied to all measures in the program. Based on
the most recent EM&V, the kWh savings decreased by a realization rate of
0.94. These results became effective January 1, 2013 and apply to
participants in the Non-Residential Smart $aver, Custom Program. This
report has been provided as Ham Exhibit K.

WHAT IS THE PROJECTED ACTIVITIES SCHEDULE FOR
EM&V AND ESTIMATED EFFECTIVE DATES OF IMPACTS?
The projected activities schedules for EM&V can be found in Ham
Exhibit 1. The effective dates can be found in Ham Exhibit 2.

PLEASE EXPLAIN ANY ADDITIONS OR CHANGES TO THESE
SCHEDULES FROM THE PRIOR PROCEEDING?

There were a few additions and changes made from the previous EM&V
Schedule filed as Ossege Exhibit 2 in the Rider 5 Filing, which are
reflected in Ham Exhibit 2. In addition, the format of Ham Exhibit 1 has
been changed to reflect a color-coded chart format along with a narrative

on EM&YV activities.

-13-
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Ham Exhibit 2 shows that the MyHER evaluation report will be
delivered in the first quarter of 2014 (instead of the fourth quarter of 2013,
as shown in Rider 5 Filing Ossege Exhibit 2). This change was to ensure
that a full year of billing data for North Carolina customers was available
for the analysis. The effective date of the impacts will be November 2013.

Ham Exhibit 2 also shows the current projected schedule for
impact evaluation reports in 2014-2017. Actual report dates may vary
depending on program participation to provide a significant sample and
the time needed to collect adequate data.

DO THE COMPANY’'S CURRENT AND FUTURE EM&V
REPORTS EVALUATE SNAPBACK AND PERSISTENCE?

Yes. Snapback can be thought of as the additional energy and capacity
used by customers who feel they can consume more because they have
implemented an energy-efficient product. For example, snapback occurs
when a customer decides not to turn off a newly-installed CFL when he
leaves the room, because he figures that his energy consumption does not
matter as the CFL is more efficient than his previously-installed
incandescent light bulb.

Persistence is the measurement of how long an energy-efficient
product remains installed and utilized after its initial acquisition. For
example, persistence measures if a customer decides to remove a CFL
after it has been installed because they do not like the quality of light

produced. Both snapback and short-term persistence are measured and

-14 -
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included (though not explicitly) in the EM&YV reports, as they apply to EE
programs.

Billing analysis and on-site metering capture the short-term effects
of snapback and persistence, because they capture the impacts that occur
soon after an EE action is taken. Because metering and utility bill
analyses often examine electric consumption records before and after an
action is taken, the effects of snapback and persistence are embedded in
the analysis results.

The long-term effects of persistence, however, cannot be directly
measured during the current 12- to 18-month cycle for each EM&V report.
Long-term analysis of persistence requires regular, cyclical studies with
the same respondents over the life of each measure. Such long-term
evaluations would increase the cost of EM&YV reporting significantly but
would provide little, if any, increased accuracy in the analysis.

The EM&V reports for the Company’s programs include an
explicit paragraph explaining the evaluation of snapback and persistence,
as described above.

1. LOST REVENUES

PLEASE EXPLAIN HOW THE ENERGY AND CAPACITY

REDUCTIONS FOR THE NET LOST REVENUE

CALCULATIONS FOR THE PROSPECTIVE COMPONENTS OF

RIDER 6 WERE CALCULATED.

-15-
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Based on the available EM&V analysis, the Company ran the DSMore
model in order to calculate the kWh and kW reductions associated with
net lost revenues. These results were then provided to Witness McGee in
order for her to determine the Company’s net lost revenues. Energy and
capacity associated with net lost revenues for year three of Vintage 4, year
two of Vintage 2014 and year one of Vintage 2015 were calculated
beginning January 1, 2015 and ending December 31, 2015 using rates in
effect as of September 25, 2013.

V. CONCLUSION

DOES THIS CONCLUDE YOUR PRE-FILED DIRECT

TESTIMONY?

Yes.

-16 -
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Ham Exhibit 1 EMV Activities

March 2014

Planned Evaluation, Measurement and Verification (EMV) Activities through the rate period (Dec. 31,
2015)

Evaluation is a term adopted by Duke Energy Carolinas, DEC, and refers generally to the systematic
process of gathering information on program activities, quantifying energy and demand impacts, and
reporting overall effectiveness of program work. Within evaluation, the activity of measurement and
verification (M&V) refers to the collection and analysis of data at a participating facility/project.
Together this is referred “EM&V.”

Refer to the accompanying Exhibit 1 chart for a schedule of process and impact evaluation analysis and
reports that are scheduled.

Energy Efficiency Portfolio Evaluation

DEC has contracted with an independent, third-party evaluation consultant to provide the appropriate
EM&YV support, including the development and implementation of an evaluation plan designed to
measure the energy and demand impacts of the residential and non-residential energy efficiency
programs.

Typical EM&YV activities:

e Develop evaluation action plan

e Process evaluation interviews

e Collect program data

e Verify measure installation and performance through surveys and/or on-site visits
e Program database review

e Impact data analysis

e Reporting

The process evaluation provides unbiased information on past program performance, current
implementation strategies and opportunities for future improvements. Typically, the data collection for
process evaluation consists of surveys with program management, implementation vendor(s), program
partner(s), and participants; and, in some cases, non-participants. A statistically representative sample
of participants will be selected for the analysis.

The impact evaluation provides energy and demand savings resulting from the program. Impact analysis
may involve engineering analysis (formulas/algorithms), billing analysis, statistically adjusted
engineering method, and/or building simulation models, depending on the program and the nature of
the impacts. Data collection may involve surveys and/or site visits. A statistically representative sample
of participants is selected for the analysis. The Company intends to follow industry-accepted
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Ham Exhibit 1 EMV Activities

methodologies for all measurement and verification activities, consistent with International
Performance Measurement Verification Protocol (IPMVP) Options A, C or D depending on the measure.

The field of evaluation is constantly learning from ongoing data collection and analysis, and the best
practices for evaluation, measurement and verification continually evolve. As updated best practices are
identified in the industry, DEC will consider these and revise evaluation plans as appropriate to provide
accurate and cost-effective evaluation.

Demand Response Program Evaluation

DEC has contracted with an independent, third-party evaluation consultant to provide an independent
review of the evaluation plan designed to measure the demand impacts of the residential and non-
residential demand response programs and the final results of that evaluation.

Typical EM&YV activities:

o Collect program data

e Process evaluation interviews

e Verify operability and performance through on-site visits
e Collect interval data

e Program database review

e Benchmarking research

e Dispatch optimization modeling

e Impact data analysis

e Reporting

The process evaluation provides unbiased information on past program performance, current
implementation strategies and opportunities for future improvements. Typically, the data collection for
process evaluation consists of surveys with program management, implementation vendor(s), program
partner(s), and participants; and, in some cases, non-participants. A statistically representative sample
of participants will be selected for the analysis.

The impact evaluation provides demand savings resulting from the program. Impact analysis for Power
Manager involves a simulation model to calculate the duty cycle reduction, and then an overall load
reduction. Impact analysis for PowerShare involves statistical modeling of an M&V baseline load shape
for a customer, then modeling the event period baseline load shape and comparing to the actual load
curve of the customer during the event period.

The field of evaluation is constantly learning from ongoing data collection and analysis, and the best
practices for evaluation, measurement and verification continually evolve. As updated best practices are
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Ham Exhibit 1 EMV Activities

identified in the industry, DEC will consider these and revise evaluation plans as appropriate to provide
accurate and cost-effective evaluation.
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Evaluation Activities 2014-2015 1

Program

Program/Measure Q12014

Appliance Recycling Program

Refrigerator, Freezer

Energy Education Program for Schools

K12 Curriculum

Q2 2014

Q3 2014

Q4 2014

Q1 2015 Q2 2015

[a3 2015

[Qa 2015

Impact Analysis Impact Analysis

Process Analysis Process Analysis

Impact Analysis Impact Analysis

Energy Efficient Appliances & Devices

Process Analysis Process Analysis

CFL

Energy Efficient Appliances & Devices

Process Analysis

Process Analysis

Specialty Bulb:
pecialty Bulbs Impact Analysis

Impact Analysis

Energy Efficient Appliances & Devices

Water Heater; Water EE

Impact Analysis Impact Analysis

Process Analysis

Process Analysis

Products

Impact Analysis

Impact Analysis

Energy Efficient Appliances & Devices

Process Analysis

Process Analysis

Pool Pumps

Impact Analysis

Impact Analysis

HVAC EE Products & Services »

Duct Insulation, Sealing, Tune

Process Analysis

Process Analysis

Up; Attic Sealing, Insulation

Impact Analysis

Impact Analysis

Income-Qualified EE Products & Services

Weatheriziation; Refrigerator

|Process Analysis Process Analysis

Replacement

| Impact Analysis

Impact Analysis

Income-Qualified EE Products & Services

Neighborhood Initiative  |EA0EeSSANAIYSIS

Impact Analysis

Impact Analysis

Multi-Family Energy Efficiency

[

Process Analysis Process Analysis

Water EE Products

My Home Energy Report

My Home Energy Report

Power Manager

P M:
ower Manager Impact Analysis

Impact Analysis

Impact Analysis

Process Analysis

Impact Analysis

The following Residential programs do not have evaluation reports scheduled for delivery in 2014-2015: HVAC Residential Smart $aver AC and HP; Multi-Family Energy Effici

iency Lighting (CFL Property Manager); Residential Energy Assessments

N Program

De: Q12014

Q3 2014

Q4 2014

Evaluation Activities 2014-2015 1

Q1 2015 Q2 2015

Q3 2015

Q4 2015

[a2 2014

Custom Assessment

Schedule TBD based on participation

Custom Assessment

Non-Residential Smart $aver Custom Incentive s

Schedule TBD based on participation

Process Analysis

Process Analysis Process Analysis

Custom Rebate

Impact Analysis

Impact Analysis

Impact Analysis

Impact Analysis

Energy Management and Information Services

Energy Management and

Schedule TBD based on participation

Information Services Schedule TBD based on parti

Non-Residential Smart Saver Energy Star Food

Energy Star Food Service

ipation

Process Analysis

Process Analysis

Process Analysis

Process Analysis

Impact Analysis

Impact Analysis

|Process Analysis |

Impact Analysis

Impact Analysis

Service Products s Products Impact Analysis Impact Analysis Impact Analysis
Non-Residential Smart Saver HVAC s HVAC Process Analysis Process Analysis Process Analysis Process Analysis
Impact Analysis Impact Analysis Impact Analysis

Non-Residential Smart Saver Lighting s Lighting Process Analysis Process Analysis Process Analysis

Impact Analysis

Non-Residential Smart $aver Motors, Pumps &
VFDs 5

Process Analysis

Process Analysis

Process Analysis

Process Analysis

Motors, Pumps & VFDs

Impact Analysis

Impact Analysis

Impact Analysis

Impact Analysis

Non Res Information Technology

Non Res Information

Schedule TBD based on participation

Technology

Process Equipment s

Schedule TBD based on participation

Process Analysis

Process Analysis

Process Analysis

Process Analysis

Process

Impact Analysis

Impact Analysis

Impact Analysis

Impact Analysis

PowerShare Call Option

Process Analysis

PowerShare Call Option

PowerShare

PowerShare

Smart Energy Now

Smart Energy Now

Process Analysis

Impact Analysis

Impact Analysis

1 Future Process and Impact Evaluation Report dates are projections only. Actual report dates will vary depending on program participation to provide a significant sample and the time needed to collect adequate data.
2 Evaluation work for HVAC (Duct Insulation, Sealing, Tune Up; Attic Sealing, Insulation) will be delayed if participation remains low.
3 Evaluation work for the following programs will be done in batches, with some data collected each year to contribute to the final analysis: Custom Incentive, Energy Star Food Service Products, HVAC, Lighting, Motors, Pumps & VFDs, and Process Equipment.

Process Analysis
Impact Analysis

LEGEND
Process surveys/interviews (customers or other) for purposes

of report that follows

Impact data collection (onsites, billing data) and analysis for purposes of report that follows
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This chart contains the expected timeline with end of customer data sample period for impact evaluation and when the impact evaluation report is expected to be completed.
Unless otherwise noted, original impact estimates are replaced with the first impact evaluation results, after which time subsequent impact evaluation results are applied prospectively.

Program Program/Measure | 2014 | 2015 | 2016 | 2017 |
I Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Quarter 4
Appliance Recycling Refrigerator, Freezer [ I I I A
Energy Efficiency Education (K12 Curriculum) Energy Efficiency Education (K12 Curriculum)

Lighting - Smart Saver RCFL

|_athevav | Report _|_______|

Lighting - Specialty Bulbs

Energy Efficient Appliance and Devices HP Water Heater

|_istemav | Report |_______|
1st EM&V.

Pool Pumps

|_1stemav | Report

SF Water EE Products

1st EM&V

Residential Smart Saver AC and HP

HVAC Energy Efficiency Duct Insulation and Sealing

1st EM&V Report

Tune Up

15t EM&V Report |

Attic Sealing and Insulation

1st EM&V Report

1st EM&V

Income-Qualified Energy Efficiency Refrigerator

1st EM&V

Low Income Neighborhood

MF Water EE Products

15t EMBV. I
1st EM&V

Multi-Family Energy Efficiency Ctiog (CrL bronersy Mamager

My Home Energy Report MyHER
Residential Energy Home Energy House Call
Non-Residential Smart Saver Energy Efficiency Custom Non-Res SmartSaver Custom Rebate
Non-Residential Smart $aver Energy Effiency Food Service Non-Res Smart Saver Energy Effiency Food Service
Non-Residential Smart Saver Energy Effiency HVAC Products Non-Res Smart Saver Energy Effiency HVAC Products

Non-Residential Smart Saver Energy Effiency Lighting Non Re Smart Saver Prescriptive Lighting

Non Res Smart Saver Prescriptive Other

Non-Residential Smart $aver Energy Effiency Motors Pumps Drives Non-Res Smart$aver Prescriptive (VFDs or other)
Non-Residential Smart Saver Energy Effiency Process Equipment Non-Res Smart Saver Energy Effiency Process Equip |
Smart Energy Now Smart Energy Now | Report | | | [ | |

@ EM&V schedule for MyHER has been adjusted to evaluate the impact of the planned addition of electronic delivery channel.

I oricinal Estimate
1st EM&V
2nd EM&V

3rd EM&V
4th EM&V

OFFICIAL COPY

Mar 05 2014



Heoy Exdribtigper

009077

Final Report

Process and Impact Evaluation of Duke Energy’s

Residential Smart $aver:

Property Manager CFLs in the Carolinas

Subcontractor:

Pete Jacobs

BuildingMetrics, Inc.

Matthew Joyce

Prepared for
Duke Energy

139 East Fourth Street
Cincinnati, OH 45201

February 18, 2013

Submitted by

Nick Hall and Brian Evans
TecMarket Works

165 West Netherwood Road
Oregon WI 53575

(608) 835-8855

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009078

TecMarket Works Table of Contents

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...cuuiiiiininnnisniesssissssessssssssossssssssssssssssssssssssssssssssssssssssssssssssssssssssasssss 3
KEY FINDINGS .ttt ettt ettt et et e ne e e e ee 3
SIGNIFICANT IMPACT EVALUATION FINDINGS ......eiiitiiiiiieiniieeieeniteete ettt 3
SIGNIFICANT PROCESS EVALUATION FINDINGS .....ccviiiiiiiiiiieeiienee et 3

From the Management INTEIVIEWS .........ccuieriiiiiiirieeiiecie ettt ettt sere e 3
From the Property Manager INTETVIEWS ........cecvieeeiieeeiie et eree ettt sreeesvee e s 4
From the Tenant SUIVEYS ......c.coouiiiiiiiiiieiieie ettt e te ettt eeteesaaeennee e 5

INTRODUCTION AND PURPOSE OF STUDY ...ucoiesuisrensinsunssensessanssessanssssssassasssssssessssssssss 6

SUMMARY OVERVIEW .....utiiiiiiitiniitenitenteeniteeteesite et esttesateesseessseesseesaseesuseenseesseesseesmseenseesseesnsees 6
Summary of the Evaluation ...........cccccuiiiiiiiiiiiieicccece et 6
Evaluation ODBJECTIVES ....cccuvieiieiieeiieiiie et ete ettt et et e et e st e et e e taeesbaesaaeesbeessseenseesnseenseennns 6

PROGRAM DESCRIPTION.....uucoviiinnuinsunssensaissenssesssnssasssessssssssssssssssssssssssasssssssssssssssssssssassssssns 8
PROGRAM GOALS AND PARTICIPATION......cecutiriiieieeniieetteniteeieesieeeteessteeteesiteesbeeseeesneesineenneenene 8

METHODOLOGY ..cuiiniiuiiinsuinsnnssensaisssnssesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 10

Overview of the Evaluation APProach ...........ccoecieeiieiiiiniieiieieceeee e 10
Study MethOdOIOZY ......ccoviiiiiiieeiie ettt e et e e e e e aaeeesaeeenaeesnseeenns 10
Data collection methods, sample sizes, and sampling methodology ..........c.ccoevveriiiniiennnn. 11
Number of completes and sample disposition for each data collection effort...................... 11
Expected and achieved PreCiSION .........covvieiiiiiieiieeie ettt et ebee e ens 13

NET TO GROSS ANALYSIS.uucuioiinineinrinsnissansesssnssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssass 14
FREERIDERSHIP LEVELS ...c...tiiiiiiitiiiiiieeniteeit ettt ettt ettt ettt et site et sate e bt e saeeeneenaneens 14
SPILLOVER LEVELS ......oiiiiiiiiiiiiiiit ettt ettt sttt 15
NET ENERGY SAVINGS ADJUSTMENT FACTOR.......coiiiiiiiiiiiiieiieeitesie et 16
IN=SERVICE RATE ...ttt ettt st et ee 16

IMPACT ANALYSIS ctiiiiinninniinsnisnsnsssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 17

1\ (51 1 Ta T (0] L0 ey SRR 17
SURVEY DATA ..ttt ettt sttt ettt sat e et sae e et e sane e b e naee 17
Self-RepOrtiNg Bias.......cccviiiiiiiiiiieieiie ettt steeesve e e s aeeesaaeeesseessaeesnsaeesnseeenns 19
Lighting Logger CFL Data .........ccccuiiiiiiiieiiecieeiieee ettt et et e e eseesaneens 20
Daylength AdJUStMENt ..........cooiiiiiiiiiecii et e e eae e e eaee e enreeeenns 22
IMPACT ESTIMATES. ...cetteitteiiteeitt ettt ettt ettt ettt et ettt et s ittt e sate et esate e bt e saeeebeenaneens 23
MANAGEMENT INTERVIEW RESULTS ....coiiiiiiiiiiiiiiieeetteiee ettt 25
Program Operations and OVersight...........ccoooiiiiiiiiiiienieiieeeee e 25
Program History and TImEIINE..........ccoouiiiiiiieiiiecciie ettt 25
Marketing to and Recruiting of Property Managers ..........cccecveeveeriienieenienieeieeeie e 25
EI@IDTIILY oottt ettt et sttt e et ettt e e et e e ne e 26
ENTOIIMENE PIOCESS ...eiivieiieeiiieiieeie ettt ettt ettt ettt et e st e et esabeebeeesbeensaesnnaens 27
OFAETING PTOCESS .. uviiiiiieiiiieeiee ettt ettt e st e e st e e abeeesaeeessaeeessseeessseesssseesnsaeesnseens 28
Fulfillment, Shipping, and DEliVETY ..........cccueiiiiiiiiiieiecieeeeee et 28
Bulb Installation and Documentation ..............cueeeuieeriieeniie e e 30
Tracking, Reporting, and Quality ASSUIANCE.........cceeevuieriieeiiieiieeiieiee e 30
Management Communication and Coordination............cccceeeeveeeiieeeiieessiiee e e eeeeevee e 31
Customer COMMUNICALION .....ccviereieeirieriieeieestieeteesiteeteesteeebeesaeeenseesseessseeseessseenseessseenseennns 31

February 18, 2013 i Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009079

TecMarket Works Table of Contents
Reasons for Lower than Anticipated Participation in the Program ............cccceeeevvieniennne 31
Program Changes Interviewees Would Like t0 S€€ ........ccceveviiiiiiieiiiieeieecieece e 32

PROPERTY MANAGER INTERVIEW RESULTS...ccuuttittiiiiniienieenieeiee ettt site ettt e 33
INEEOAUCTION ...ttt sttt ettt e st e be e st eenbeesaeeens 33
Program INVOIVEMENL..........cccuiiiiiiiiiiiiicit ettt ettt e sanaens 33
How to Increase Program Enrollment............cccoiveiiiiiiiieiie e 35
Bulb Ordering, Shipping, Lead Time, and Communications .............ceceveerereereenreeruenneenne 36
Tenant Notification and Program Materials ............cccoueeviiiieniiiieniiieeieeeeece e 38
BUulb RePIaCemMENL ......c.oieiiiiiieiieeii ettt ettt ettt ettt e aeebeeeaaaens 39
Bulb Installation and DocUmMentation ............cocueereerieaiiienieeiienieeee et 41
Number and Type of Bulbs Ordered............ccoeriiiiiieiiieiieieeeeee e 45
Additional Bulb Types and Other Efficiency Products Desired............cccccvveveriiercieenneeenee. 47
Benefits of PartiCIPAtion ........c..couiiiiieiiieiiieiieeie ettt ettt ete et e saeeteesebeebeessaeensaesanaens 49
Customer Satisfaction with the Program ...........cccccoevviiiiiiiiniii e 50
Customer Satisfaction with Duke ENergy..........cccoviieiiiiiiiiiiieiiieiieiecieee e 53
Property Manager Suggestions for Improvement.............cceeeeveeeeiieeiiieeiieecee e 54

TENANT SURVEY RESULTS ...cuiiiiiiiiiiiiiiiiiiieciice ettt s 56
CFL INSTALLS ...ttt ettt et e st et e et e e b e e 56
Estimated Hours of Bulb USE ......ccc.ooiiiiiiiiiiiiieiiece ettt 57
Disposition of Replaced Bulbs..........ccccuiiiiiiiiiiiieieceececee e 59
Number of BUlbs i USE ......oeiuiiiiiiiiieiieciie et ettt 61
C FL USQEZE ..vveeeeiiiieeeeeiieee ettt ettt e e ettt e e e sttt e e ettt eeeeaaeeeeesastaeesennsaeeeeanssaeaesnnssaeesannsaeeeannns 62
Factors Influencing the Purchase of CFLS.........ccccoiiiiiiiiiiiiececceee e 64
Preferred Channels for CFL DiStribution ..........c..ccoooiiiiiiiiiiiiiiieeeeeeeee e 65
Behavior Change..........c.ooiuiiiiieiieeie ettt ettt te et e seae et esabeebeessaeenseesnsaens 67
AttITUAESs AN AWATEIIESS. ...ceueieutieiiieiieeite ettt ettt et ettt et e st e et esateebeesabeebeessbeenbeesaeeans 68
CUStOMET SAtISTACLION ....uviiiieiiieiie ettt ettt et eeete b e eabeeseeenseenseeenes 70

CONCLUSIONS AND RECOMMENDATIONS FOR PROGRAM CHANGES................ 75
ManagemeEnt INTEIVIEWS ......eciiiiieiieeiieeieeite ettt te ettt et eeteesateebeesabeeseesabeenbeessseensaesnsaens 75
Property Manager SUIVEYS........iiiiiiiiiieiiiiee ettt e e e e e st e e e s ee e snsaeeeesnseeeens 75
TENANE SUTVEYS..eeiutitiiiie ettt ettt ettt et s e et e et e e e ateeessbeeensbeesabbeesasaeesaseeesnseeas 76

APPENDIX A: MANAGEMENT INTERVIEW INSTRUMENT......ccccceeenensurssensacssancaessacs 78

APPENDIX B: PROPERTY MANAGER SURVEY INSTRUMENT ......ccccceererurcsnrcsneesense 81

APPENDIX C: TENANT SURVEY INSTRUMENT ....cccccevvirrnssensarssersessanssessasssssssessasssnses 100

APPENDIX D: IMPACT ALGORITHMS ...cociinviinnninsinssnicssssssssssssssssssssssssasssssssssssssssssssssss 124
O] 2 ST RRUSRUSRRPRII 124
Prototypical Building Model DesCription...........cceeeueeiienieiiieniieeieeiie et 125
RETEIENICES ...ttt ettt ettt e st eeeas 127

APPENDIX E: DSMORE TABLE ......ucuiiiiiiininnnsnennisnissecssissssssesssessssssessssssssssssssssssssses 128

February 18, 2013 ii Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009080

TecMarket Works Executive Summary

Executive Summary

At the time of the Residential Smart $aver Energy Efficiency: CFL evaluation, the data
collection and analysis was still underway for the Property Manager CFL outreach (program).
This is an addendum as part of the overall Residential Lighting program evaluation.

Key Findings

This section presents the key findings and recommendations identified through the evaluation of
the North and South Carolina Residential Smart$aver CFL Program: Property Managers CFLs.
Table 1 presents the estimated overall impacts from the engineering analysis.

Table 1. Estimated Overall Impacts
Gross Savings Net Savings

Annual Savings Per Bulb Distributed

kWh 40.7 35.0
kw 0.0038 0.0033

The impacts in this table were calculated using engineering algorithms from Appendix D: Impact
Algorithms. These estimates use the actual average daily hours of use as measured through a
lighting logger study. The net-to-gross ratio used to calculate net savings is 86%. Freeridership
and spillover, the two components of the net-to-gross ratio, are calculated in their respective
sections: Freeridership Levels and Spillover Levels.

Significant Impact Evaluation Findings
e Mean wattage of a replaced bulb is 55 watts.
o See Impact Analysis on page 17.
e An ISR of 94.7% was reported.
o See In-Service Rate on page 16.
e Daylength-adjusted average daily hours of use from the lighting logger study is 2.89
o See Table 12 on page 23.

e Living or family room, bathroom, kitchen, and master bedroom, in that order, are the four
most popular room types for bulb replacements; together they make up 78% of all bulb
installations.

o See Figure 1 on page 19.

Significant Process Evaluation Findings

From the Management Interviews

e The program did not meet its goal for CFL installs in the first year. In North Carolina it
installed 171,673 CFLs against an initial goal of 779,812, which was 22% of goal. In
South Carolina it installed 57,968 CFLs against an initial goal of 288,424, which was
20% of goal.
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As of September 4, 2012, performance in North Carolina is 296,054 CFLs against an
annual goal of 324,850, which is currently 91% of goal. In South Carolina, year to date
performance is 39,816 CFLs against a goal of 120,150, which is 33% of goal.

Low performance against goals in 2011 is attributed to the following reasons: The
program was rolled out with insufficient Honeywell staffing, and management and
marketing processes to support the roll-out were slow to start.

While bulb installs in South Carolina continue to lag in 2012, overall program
administration and daily operations are running smoothly.

Program managers and property managers concur that participation rates would likely
increase if Duke Energy offered CFLs for common areas and administrative spaces. If
these areas are not covered under residential rates and are thus ineligible for this program,
then interested property managers might be referred to an alternative program offering
CFLs to business customers.

From the Property Manager Interviews

Customer satisfaction with the program is high, with a mean satisfaction score of 8.7 in
North Carolina and 8.8 in South Carolina. The biggest complaint hindering satisfaction is
too much labor involved.

Customer satisfaction with Duke Energy is fairly high, with a mean satisfaction score of
8.0 in North Carolina and 7.7 in South Carolina. High electric rates were the most
frequent reason given for lower satisfaction scores.

A strong majority (89%) of property managers surveyed felt that programs such as this
were necessary to get properties to begin using CFLs, reinforcing the program theory and
approach for achieving net new savings.

More than half of property managers interviewed said they participated in the program at
the direction of their corporate offices. This is a direct reflection of the success of the top
down approach to recruiting property manager participation for this program.

Three quarters of property managers cite indirect benefits to their businesses such as
happier tenants or temporary savings on bills for vacant units as program benefits.
However, many property managers consider the program to be one of high effort with
little direct reward to the property owners or managers since the energy savings accrue to
the tenants.

The largest barrier to participation and the most frequent complaint has to do with the
extensive labor involved in replacing large quantities of bulbs.

82% of property managers surveyed indicated that if not for the program they would not
have replaced their existing incandescent bulbs with CFL bulbs, compared to 4% of
respondents who said they would have done so regardless of program participation. The
program is changing how bulbs are replaced and the use of incandescents as the primary
type of bulb used prior to the program.

65% of property managers plan to continue providing CFLs in the future, while 20% will
go back to incandescents indicating strong long-term market effect savings above the
savings achieved directly via the program-provided bulbs.

In terms of the wattage of the old bulbs that were removed, 60 watt incandescents were
the overwhelming majority with 94% of respondents reporting that bulb type.
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Eighty nine percent of property managers interviewed reported that their tenants
responded favorably overall to the installation process.

The single most requested type of specialty bulb was the Hollywood (globe) bulb for use
in bathroom vanities featuring rows of exposed bulbs, with 45% of all respondents
making this request.

Property managers praised their communications with Honeywell, the program
implementer.

From the Tenant Surveys

Tenant satisfaction is very high. Their ratings (using a 10-point scale) were: light quality
(8.9) and bulb quality (9.2), overall program satisfaction (9.2), and overall satisfaction
with Duke Energy (9.0).

Incandescent bulbs were far and away the most frequently mentioned type of bulb to be
replaced with 76% of respondents mentioning this bulb type. The most popular wattage
replaced was 60 watt bulbs.

Fifty seven percent of respondents said that prior to participation in this program they had
no CFLs previously installed; 38% indicted that they had already installed CFLs.
Likewise, more than half (53%) of survey respondents indicated that they had never
purchased CFLs before.

When asked to estimate the number of remaining bulbs in their homes that were not
CFLs, 28% reported zero, indicating that all the bulbs in their homes were CFLs. Forty
one percent reported one to five bulbs as non-CFLs, while another 16% indicated that six
to ten bulbs were non-CFLs.

When asked to rate the likelihood of buying and using CFLs in the future on a 10 point
scale, 57% rated their likelihood as a 10. The average likelihood was 8.5.

The most important factor influencing future CFL buying decisions is their cost savings
on utility bills, followed closely by energy savings. Factors such as mercury, appearance,
and ability to dim the light scored as the least important.

Direct mail is the preferred distribution method for receiving discounted bulbs.

23% of respondents reported changing their energy behaviors after participating in the
program, and 18% reported making energy efficiency improvements to their homes. To
boost these numbers, program managers will need to step up the educational aspects of
the program.
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Introduction and Purpose of Study

Summary Overview

This document presents the impact evaluation report for Duke Energy’s Residential Smart $aver
Energy Efficiency: Property Manager CFLs as it was administered in the Carolina System. The
evaluation was conducted by TecMarket Works, BuildingMetrics, and Matthew Joyce,
subcontractors to TecMarket Works.

Summary of the Evaluation

TecMarket Works performed a process evaluation comprised of management interviews,
property manager interviews, and a survey of tenants to identify program implementation issues
and satisfaction levels.

Table 2. Evaluation Date Ranges
Evaluation Component Dates of Analysis

Surveys conducted from
4/17/12 through 5/23/12

Tenant Surveys

Property Manager Interviews conducted from
Interviews 5/1/12 through 6/11/12
Loggers installed from
Logger Study 7/16/12 through 9/17/12
. , . 10/16/2012 through
Engineering Estimates 11/6/2012

TecMarket Works conducted tenant phone surveys between April 17 and May 23, 2012 with 85
randomly selected tenants who received CFLs in the Carolina System.

Surveyed tenants were asked how many CFLs that were currently installed in light fixtures and
specific information was collected for a maximum of three bulbs. This information included the
location of the installed CFL, the type and wattage of the bulb that it replaced, and the average
hours per day that it is in use. The information gathered about the three CFLs is sufficient and
provides statistically significant data. The actual hours of use were measured through the use of
a lighting logger study and used in the place of the self-reported values for the engineering
savings estimates.

An impact analysis was performed for all CFLs by room type and can be seen in Table 12.
However, it should be noted that individual room type samples are of insignificant size to
achieve statistical relevance and are presented as anecdotal evidence. The impacts are based on
an engineering analysis of the impacts associated with the self-reported installs identified
through the tenant surveys.

Evaluation Objectives

The objective of the process evaluation is to determine the effectiveness of and customer
satisfaction with Duke Energy’s Smart $aver Residential Energy Efficiency CFLs: Property

February 18, 2013 6 Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009084

TecMarket Works Introduction

Manager channel as it was administered in the Carolina System. The objective of this impact
evaluation is to determine the energy impacts.
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Program Description

As part of the Residential CFL program Duke Energy targeted and worked with property
managers of multi-family communities within Duke Energy service territory to provide and
install 13-watt energy efficient CFLs in permanent fixtures of the residential units on their
respective properties.

The first objective of the program is to replace as many incandescent bulbs as possible with
energy-efficient 13-watt bulbs. The second objective is to stimulate long-term behavior change
by educating tenants and property managers about similarities and differences between
incandescent bulbs and energy-efficient bulbs, and helping them understand how to properly
shop for and recycle energy-efficient bulbs. The intention is to saturate as many multi-family
communities as possible with energy-efficient bulbs so that tenants become familiar with using
CFLs and start noticing impacts on their electric bills.

To achieve these objectives Duke Energy’s third-party agent Honeywell identifies and
approaches property management companies and individual property managers to inform them
about the program and to encourage enrollment. Upon signing up, property managers calculate
the number of eligible sockets (up to 12 per apartment) on their properties and place their orders.
The bulbs are then shipped to the properties, which also receive digital copies of tenant
notification letters, packets of information for residents about the bulbs and recycling, and
installation worksheets for maintenance crews to track bulbs installations. Properties are given
up to 90 days to install the bulbs and complete the documentation paperwork. The cost of the
bulbs is covered by Duke Energy, while shipping costs are paid by the properties.

Program Goals and Participation

The program began with an initial goal of 779,812 CFLs to be installed in North Carolina and
288,424 CFLs South Carolina by the end of 2011. Those goals were not reached by year end.
Actual installs totaled 171,673 bulbs (22% of goal) in North Carolina, and 57,968 CFLs (20% of
goal) in South Carolina.

The 2012 program goals are 324,850 CFLs in North Carolina and 120,150 in South Carolina. As
of September 4, 2012 the program had installed 296,054 CFLs in North Carolina (91% of goal),
and 39,816 CFLs in South Carolina (33% of goal).

Since its inception, the program has enrolled a combined total of 369 properties in North
Carolina with 56,968 units and installed a combined total of 467,028 CFLs. Since inception,
numbers for South Carolina are 111 properties with 13,526 units and a total of 98,484 installed
CFLs. The combined totals for the Carolina System are 480 properties, 70,494 residential units,
and 565,512 CFLs installed.

According to the Duke Energy program manager, the program’s inability to reach its initial goals
was primarily due to insufficient Honeywell resources devoted to the effort. As seen in the
numbers cited above, goals for 2012 were lower than 2011 and performance improved during the
second year. Progress is strong in North Carolina, but still lags in South Carolina.
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Table 3 summarizes the program’s performance to date. Note that when an overage in bulbs
occurs, rather than return the extra bulbs to Niagara/AM Conservation, the extra bulbs are held in
Honeywell's inventory and distributed to other properties that need them. As a result, the bulb
order quantities and bulb install quantities do not necessarily align as shown in the table below.

Table 3. Program Performance through September 4, 2012

Sum of
Bulbs
Time Goal # of Property | Sum Bulb Unit Installed/ | % of Avg.
State . Installed Bulbs
Period Count Order Qty | Count | Uploaded | Goal .
Bulbs Per Unit
to EE
Database
NC 2011 779,812 135 178,296 21,423 171,673 22% 8
NC 2012 324,850 234 307,346 35,545 296,054 91% 8
NC 2011-2012 | 1,104,662 369 485,642 56,968 467,028 42% 8
SC 2011 288,424 64 60,103 8,948 57,968 20% 7
SC 2012 120,150 47 37,839 4,578 39,816 33% 9
SC 2011-2012 408,574 111 97,942 13,526 98,483 24% 7
Total 2011 1,068,236 199 238,399 30,371 229,641 21% 8
Total 2012 445,000 281 345,185 40,123 335,870 75% 8
Total | 2011-2012 | 1,513,236 480 583,584 70,494 565,511 37% 8
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Methodology

Overview of the Evaluation Approach

The impact evaluation studies the responses of a series of questions posed to tenants residing in
participating properties. These questions include the location of the CFL, the type and wattage of
the bulb that it replaced, and the average hours per day that it is in use. TecMarket Works
conducted the phone surveys with a random sample of 85 tenants' from the Carolinas between
April 17,2012 and May 23, 2012. The compilation of this data is presented in Table 8 in its
unadjusted form; that is before the self-reporting bias is applied to the hours of use. The adjusted
values appear in Table 9. The actual hours of use were measured through the use of a lighting
logger study and used in the place of the self-reported values for the engineering savings
estimates. The unadjusted results from the lighting logger study are shown in Table 10. The
values that have been adjusted for day length appear in Table 12.

The process evaluation consisted of three primary components: management interviews, property
manager interview surveys, and tenant surveys.

Study Methodology

Management Interviews

TecMarket Works held interviews with three members of Duke Energy’s program management,
two managers from Honeywell, which is the partnering vendor, and one manager at Niagara, the
program’s original fulfillment contractor. The interviews considered program design, execution,
operations, interactions, data transfer methods, and personal experiences in order to identify any
implementation issues and discuss opportunities for improvement.

Property Manager Interview Surveys

TecMarket Works conducted phone interviews with randomly selected property managers,
maintenance supervisors, and regional managers to assess program design and implementation
and to determine satisfaction levels.

Tenant Surveys

TecMarket Works fielded a phone survey with randomly selected tenants who received CFLs in
their residential units as part of this program in order to measure satisfaction and to identify areas
for program improvement.

Engineering Estimates

Engineering algorithms can be seen in Appendix D: Impact Algorithms. These algorithms were
enhanced beyond those in the Draft Ohio Technical Resource Manual (TRM)? to take advantage
of additional primary data collected relevant to the Carolina System. These unit energy savings
algorithms were applied to customers in the engineering analysis sample.

! For the process evaluation, responses from 82 of the surveys were used, since 3 responders did not complete the
full survey. The impact evaluation was able to utilize the responses from all 85 tenants surveyed.
? PUCO Case No. 09-512-GE-UNC
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Data collection methods, sample sizes, and sampling methodology

Management Interviews

Management interviews and follow-up phone calls for questions and answers were conducted
with staff members from Duke Energy, Honeywell, and Niagara. The interview instrument can
be found in Appendix A: Management Interview Instrument.

Property Manager Interview Surveys

Phone interviews were conducted with 69 randomly selected property managers, maintenance
supervisors, and regional managers. The interview instrument can be found in Appendix B:
Property Manager Survey Instrument.

Tenant Surveys

A tenant phone survey was conducted between April 17 and May 23, 2012 with 85° randomly
selected tenants who received CFLs in the Carolina System. The phone survey instrument can be
found in Appendix C: Tenant Survey Instrument.

Engineering Estimates

A tenant phone survey was conducted between April 17 and May 23, 2012 with 85 randomly
selected tenants who received CFLs in in the Carolina System. Additionally, 149 loggers were
installed in a total of 40 tenants’ homes.

Number of completes and sample disposition for each data collection effort

Management Evaluation
Between December 2011 and July 2012, TecMarket Works interviewed six program managers
and vendors for this evaluation. This represents a completion rate of 100%.

Property Manager Evaluation

Between May 1 and June 11, 2012, TecMarket Works completed 64 Carolina System property
manager phone interviews out of a population of 480 participating properties for a sample rate of
13%. Property managers were contacted a maximum of four times or until the contact resulted in
a completed interview or a refusal to participate.

Note that between May 1 and June 11, 2012 TecMarket Works conducted a parallel survey of
property managers in the Ohio service territory. That effort completed interviews with five
property managers out of a total of seven qualifying properties in Ohio. However, in two cases
one property manager ran two properties, which reduced the pool of potential interviews to five.
Thus with the five interviews we achieved a 100% sample rate for the interview process. [Since
the time the interview call list was generated new properties have been added to the roster.]
Because the Ohio sample size is small, we combined the information collected from the Ohio
interviews with that from North Carolina and South Carolina to increase the size of data pool
for our recommendations. We believe this methodology is warranted since Duke Energy,
Honeywell, and the fulfillment contractors operate similarly in all three service territories, and

? For the process evaluation, responses from 82 of the surveys were used, since 3 responders did not complete the
full survey. The impact evaluation was able to utilize the responses from all 85 tenants surveyed.
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recommendations that benefit the program overall will also benefit the efforts in an individual
State.

Tenant Evaluation
Surveys of tenants who received the CFLs achieved sufficient completion rates to be statistically
sound and thus do not reflect data collected from Ohio.

More specifically, between April 17 and May 23, 2012, TecMarket Works called 1,232 tenants
from a pool of 38,412 program participants in the Carolina system and completed 85 phone
surveys. The effort had a 6.9% completion rate and an overall sample rate of .02%. Tenants were
contacted a maximum of four times or until the contact resulted in a completed survey or refusal
to complete the survey.

Table 4. Summary of Data Collection Efforts

Smart $aver Residential Energy Efficiency: Property Manager CFLs
Data Collection Effort State Size o.f # of Successful Sample Rate
Population Contacts

Management Interviews NC, SC 6 6 100%
Property Manager Interviews NC 369 42 1%
perty Manag sC 111 22 20%

NC 30191 40 0.13%

Tenant Phone Survey SC 8221 25 0.55%

4 NC 30191 58 0.19%

Logger Study sC 8221 42 0.51%

Engineering Estimates

Engineering estimates rely on participant survey responses conducted between April 17 and May
23,2012. TecMarket Works called 1,232 tenants from a pool of 38,412 program participants in
the Carolina system and completed 85 phone surveys. Additionally, 149 loggers were installed in
a total of 40 tenants’ homes. After removal of faulty or corrupted logger data, 115 remained for
analysis.

Description of baseline assumptions, methods and data sources

Baseline assumptions were determined through phone surveys with customers providing self-
reported values of baseline lamp watts and room-type distribution. Hours of use are the result of
the lighting logger study. Robust data concerning HVAC system fuel and type was available
from Duke Energy’s Home Profile Database (appliance saturation survey type data) in the
Carolinas. Interaction factors derived from this data were used in favor of deemed values from
secondary sources as they recognize only Duke Energy customers and, therefore, more
accurately represent the participant population. A breakdown of these factors by system and fuel
type can be seen in Appendix D: Impact Algorithms.

* While 100 customers agreed to take part in the logger study, further communication with these customers resulted
in 40 homes agreeing to and being available for the study.
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Description of measures and selection of methods by measure(s) or market(s)

The program distributed CFLs exclusively. The Draft Ohio TRM’s impact algorithms were
enhanced with primary data, specifically appropriate waste heat factors were used that are
indicative of climate characteristics similar to those observed in North Carolina and its various
climates and used to calculate energy savings. All customers are in the residential market.

Expected and achieved precision

Sampling procedures for the tenant survey had an expected precision of 90% + 10% and an
achieved precision of 90% + 7.2%.

Threats to validity, sources of bias and how those were addressed

CFL installations were tracked through the use of the Property Manager CFL. Campaign Tracker.
Hours of use were collected with lighting loggers installed in participants’ homes. There is a
potential for bias in the engineering algorithms’ parameters, such as replaced wattages, which are
self-reported by the surveyed participants.

The baseline wattage data that feeds the engineering analysis was obtained from the tenants
through the tenant phone surveys. Since the property managers, not the tenants, were the ones
that physically removed the old incandescent bulbs from their fixtures in order to install the
CFLs, the tenants’ recollection of replaced wattage is potentially distorted. TecMarket Works
nonetheless believes that this is a valid estimate of baseline wattage. As seen in Table 8, the
average baseline wattage reported by the tenants is 55.33 watts. This compares very favorably
with the Draft Ohio TRM, where, by means of the deemed calculation for delta watts (CFL watts
*3.25), we can determine that the average wattage of an incandescent bulb that is replaced by a
13-watt CFL is 55.25 watts (13 * 3.25 + 13).
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Net to Gross Analysis

Freeridership Levels

The property managers receiving the Duke Energy bulbs were instructed to install the CFLs in
tenant’s units so that each installation removed an incandescent bulb from a fixture that was
being used by the occupants of that unit. This approach was taken because Duke Energy wanted
to design a program with a low freerider rate reducing the risk that the bulbs would be used by
people who were already using CFLs in those fixtures. Duke Energy theorized that if the fixture
contained an incandescent bulb and was in use, then the conversion of that fixture to a CFL
would acquire higher net savings than a typical CFL rebate program in which the customer
installed the bulb where they wanted or placed part of the bulbs into storage.

The evaluation results support Duke Energy’s theory. According to surveyed occupants, 86
percent of the property-manager-installed CFLs went into fixtures in which the tenant reported
having an incandescent light bulb prior to the conversion. Only 14 percent of the property-
manager-installed CFLs were reported to have had a CFL in that fixture prior to the installation
of the new bulb. From this perspective, 86 percent of the CFLs installed by the property
managers provided net new energy savings.

Table 5. Net to Gross Analysis

CFL replaced: Bulb1 Bulb2 Bulb3 Total
An Incandescent 63 64 60 187 86%
A CFL 11 9 11 31 14%
Don’t know 10 9 9 28 -
Missing 1 2 5 8 -

However, even though the property manager-installed CFLs went into incandescent fixtures, this
does not mean that all fixtures in the apartments, including the program-targeted fixtures, had
incandescent light bulbs.

When we asked if the tenants had already used CFLs in their units prior to the program-installed
CFLs, 43 percent of the tenants reported having at least one CFL in their units prior to the
program installed units. Five percent of the tenants indicated that the CFLs in their units were
installed prior to their taking possession of their units and an additional 37 percent of tenants
indicated that they had installed one or more CFLs in their units. Fifty-seven (57%) of the
tenants indicated that there were no CFLs installed in their units prior to the program-installed
CFLs.

Of the 31 tenants who reported having already used CFLs in their units and could also estimate
the number of CFLs that were already in use, the typical unit had 3.9 CFLs prior to the program-
installed CFLs. Without the program, there is a possibility that some of the tenants who had
incandescent bulbs in the fixtures that were replaced by CFLs via the program may have
replaced that incandescent with a CFL when the incandescent burnt-out.

With the majority of tenants (57%) having not already used CFLs in the past, and the average
tenant having only 3.9 CFLs in their units there is not a strong indication that these tenants are

February 18, 2013 14 Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009092

TecMarket Works Net to Gross Analysis

committed CFL users. In addition, because 86% of the program installed CFLs went into
incandescent fixtures, these tenants had not yet made the switch to energy efficient lighting in all
of their primary fixtures. The program is reaching its intended market and getting CFLs placed in
fixtures that used standard bulbs prior to the replacement.

Because the program is a direct install program in which the program installs CFLs in fixtures
that are lit with incandescents, the level of freeridership is set at the level at which the tenants
report having the property owners change their fixture from an incandescent to a CFL. As a
result, the level of freeridership for this program is assessed to be 14 percent. We are not
crediting Duke Energy with a net CFL installation if the tenant indicated that they had already
been using a CFL in the fixture before the Duke Energy CFLs were installed. These tenants
report that they had already converted their fixtures to CFLs. However, this reporting is suspect
and may not be accurate. It is unlikely that a property manager would take out a CFL only to
install another CFL. However, we take the tenant’s response seriously and discount net savings
by the level at which the tenant reports already using a CFL in the fixture targeted by the
property owner.

There will also be times when the participant will remove a CFL installed by the property
manager and replace them with an incandescent. In this study we incorporate this adjustment into
the ISR (in service rate). The ISR is the rate at which the program-installed CFLs are still
installed at the time of the survey, and are still providing savings. The ISR adjustment subtracts
out savings that no longer are being achieved because the program-installed CFLs have been
removed and replaced with incandescent bulbs.

As aresult of these conditions, we expect that the savings reported in this study are lower than
what is actually being achieved.

Spillover Levels

The experience tenants gained with the Duke Energy program-installed CFLs did not produce a
large amount of spillover of additional CFL bulb purchases, but it did induce some tenants to buy
and use more CFLs. This is because most of the tenants had, to a limited degree, already
experimented with CFLs on their own. However, for a few of the tenants, the Duke Energy CFLs
did increase their likelihood to try CFLs on their own. A few tenants did buy and install more
CFLs and attribute the cause of their purchase to the experience they obtained via the program-
installed CFLs. In all cases, the surveyed tenants reported that their program experience made it
more likely that they would have purchased additional CFLs (N=3). They purchased more CFLs
(purchased 13 bulbs), and they installed those bulbs in fixtures they are using (installed 8 of the
13 bulbs). Again, this is a small amount of spillover, but worth noting and documenting.

When tenants were asked to score the level at which the program installed bulbs caused them to
buy and use more CFLs, a 1 to 10 scale was used to score that effect. To allocate program-
induced spillover causal effect, a score of 1 was counted as zero spillover allocation. The rest of
the scores were directly converted to a percent allocation score (5=.5, 7=.7, 9=.9, 10=1.0). These
allocation scores were then multiplied by the number of additional bulbs that the participants
indicated that they had both purchased and installed. Thus, for this set of respondents, we are
adding one bulb to the 691 distributed by the program to survey respondents. This provides a
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level of spillover of 0.001 percent (1/691=.001). We did not count any spillover for any
respondent who said that the program did not change their demand for CFLs or if they said that
the program’s bulbs made it less likely that they would acquire CFLs in the future. The 0.001
percent spillover is conservative, as it only counts the Duke Energy motivated purchases that
were installed and which occurred between the period of time of the installation and the survey.

We also note that this is short-term spillover. Additional bulbs may have been purchased after
the evaluation effort was completed, however these are excluded from this assessment.

Table 6. Spillover Numbers

Experience with the
program CFLs on How manv did vou bu How many are being Attribution score
future purchase and y y y used (1-10 scale)
use
More likely (N=3) 6-6-1 5-2-1 1-DK-10

Net Energy Savings Adjustment Factor®

The combination of the reduction in energy savings attributed to freeriders plus the adjustment
attributed to spillover provides a net adjustment factor of 86% [(1 - 14% freerider) * (1 + 0.001%
spillover) = .86]. Accounting for freeriders, those that already indicated that they had installed a
CFL, and for spillover, those indicated that the Duke Energy program caused them to buy and
install more CFLs provides a net energy savings of 86% of the gross savings.

In-Service Rate

The in-service rate (ISR) for the CFLs shipped to North and South Carolina property owners is
calculated using Honeywell’s program records for the quantity of bulbs shipped to property
owners and the property manager-reported installation counts for bulbs they received. Of the 280
total property owners that received CFLs in the Carolinas, 241 reported the number of bulbs they
had installed, totaling 256,161 bulbs. Honeywell’s delivery records indicate that those 241
owners received a total of 270,356 bulbs from the Duke Energy via the Property Owners CFL
program. These records indicate that the ISR for the Carolina’s component of this program is
94.7 percent (256,161/270,356=0.947).

> Subsequent to the drafting of the survey instruments an agreement was reached by the Commission’s evaluation
oversight contractor to increase the number and type of questions used to estimate freeridership and spillover. These
changes will be incorporated into future studies.

February 18, 2013 16 Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009094

TecMarket Works Impact Analysis

Impact Analysis

Table 7 shows the estimated energy savings per bulb distributed adjusted downward for the ISR
of 94.7% and incorporating the hours of use from the lighting logger study as well as the
freeridership and spillover percentages computed from participants’ survey responses. The
program distributed 13-watt CFLs exclusively. The average wattage of a replaced bulb was 55
watts.

Table 7. Adjusted Impact: KkWh and Coincident KW per Bulb Distributed

Metric Result
In Service Rate 94.7%
Gross kW per bulb 0.0038
Gross kWh per bulb 40.7
Freeridership rate 14.00%
Spillover rate 0.001%
Total Discounting to be applied to Gross values 14%
Net kW per bulb 0.0033
Net kWh per bulb 35.0
Measure Life® 5 years
Effective useful life net kWh per bulb 175

Methodology

Primary data collected from survey participants was used to determine room-type distribution of
CFL installations and mean wattage of bulb removed seen in Table 8. Average daily hours of use
from the lighting logger study, seen in Table 10, were used in place of the self-reported values
for impact calculation purposes.

From the CFL installation data, the in service rate (ISR) was calculated using the algorithm in
the In-Service Rate section on page 16. Next, the unadjusted daily hours of use from the lighting
loggers were adjusted for daylength in the Daylength Adjustment section on page 22. Finally,
this data was combined as per Appendix D: Impact Algorithms on page 124 to calculate gross
savings per bulb.

Survey Data

Property managers were asked how many CFLs distributed through Duke Energy’s Property
Manager CFL program they had installed in light fixtures. Additional, more specific information
was collected through a phone survey of their tenants for a maximum of three bulbs, including
the location of the CFL, the type and wattage of the bulb that it replaced, and the average hours
per day that it is in use. TecMarket Works conducted the phone survey with a random sample of
85 tenants from the Carolinas between April 17,2012 and May 23, 2012. The compilation of this
data is presented in Table 8 in its unadjusted form; that is before the self-reporting bias is applied
to the hours of use. The adjusted values appear in Table 9. The self-reported hours of use before
and after the adjustment are used for comparison purposes only. Impact is driven by the actual
hours of use determined by the lighting logger study.

% Consistent with prior evaluations of CFL programs for Duke Energy, a measure life of five years was used for
installed CFLs. No derate was performed for post-EISA years.
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Table 8. Unadjusted CFL Survey Data

Number of Average Average Daily | Average Daily
Room Type Installations Wattage of Hours of Use Hours of Use
Bulb Removed (Old) (New)

Basement 1 60.00 3.50 3.50
Other bedroom 4 36.50 11.63 10.25
Dining room 18 59.15 3.36 3.42
Garage 1 13.00 11.50 11.50
Hall 19 55.32 3.74 3.79
Kitchen 46 51.02 4.66 4.72
Living/family room 57 54.61 4.96 4.90
Master bedroom 38 61.03 2.88 2.72
Bathroom 52 52.63 2.90 3.04
Closet 1 55.25 1.00 1.00
Other 9 78.39 4.83 4.83
AVERAGE/TOTAL 246 55.33' 4.04 4.03

Figure 1 graphically shows the prevalence of CFL installations in each room type in ascending
order. Living or family room, bathroom, kitchen, and master bedroom, in that order, are the four
most popular room types for bulb replacements; together they make up 78% of all bulb

installations.

7 The overall average wattage of the bulb removed is a weighted average that uses CFL installation distribution data
from the entire survey population to assign weights. As this data was collected from the tenants, and not the property
managers that did the installations, there is the potential for distorted results. However, TecMarket Works believes
this to be a valid estimate of baseline wattage. This compares very favorably with the Draft Ohio TRM, where, by
means of the deemed calculation for delta watts (CFL watts * 3.25), we can determine that the average wattage of an
incandescent bulb that is replaced by a 13-watt CFL is 55.25 watts (13 * 3.25 + 13).
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Figure 1. Percent of CFL Installations by Room Type

Self-Reporting Bias

Previous studies that have included both customer surveys and lighting loggers have shown that,
comparing customers’ self-reported hours of operation to the actual hours of operation,
customers responding to the survey overestimated their lighting usage by about 27%".
Consequently, the self-reported hours of use obtained from the survey were reduced by the 27%
established through the collection of data from previous programs.

Customers were asked if they had increased or decreased their lighting usage since installing the
CFLs they received through the program. The weighted average of self reported hours of use
going from an incandescent bulb to a CFL were nearly identical. Table 9 shows the weighted
average of the unadjusted hours of use values along with the updated weighted average values
after the self-reporting bias is applied. The final value for average daily hours of use is 2.95 and
2.94 for incandescent bulbs and CFLs respectively. Again, this information is presented for
comparison purposes only. Impact is driven by the actual hours of use determined by the lighting
logger study. However, these data do document that the hours of use adjustments that were
developed by TecMarket Works in previous Duke Energy program evaluation studies are
exceptionally accurate and in this case the difference between the estimation approach and the
logger study approach in the per-bulb energy impacts is 1 kWh per bulb. That is, the use of
actual logged hours of use only adjusted the estimated hours developed by TecMarket Works by
0.05 hours for the sampled customers. This level of accuracy is well within the margin of error

¥ TecMarket Works and Building Metrics. “Duke Energy Residential Smart $aver” CFL Program in North Carolina
and South Carolina”. February 15, 2011. Pg. 35.
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estimated by the logger study. That is, both approaches (TecMarket Works’ estimated hours and
logged hours) provide the same level of accuracy and reliability in the impact savings estimates.
We find that there is little to no added reliability achieved via the use of logger studies when best
practice estimation approaches are employed within the analysis effort.

Table 9. Ad

usted Average Daily Hours of Use

Adjustment

Magnitude of

Average Daily
Hours of Use

Average Daily
Hours of Use

Adjustment (Incandescent) (CFL)
Unadjusted N/A 4.04 4.03
Self-Reporting Bias 27% 2.95 2.94

Lighting Logger CFL Data

In conjunction with the phone surveys, a lighting logger study was performed with a subset of
phone survey participants. The purpose of this logger study was to determine how tenants
residing in participating buildings are using CFLs and how the building managers have
distributed them (i.e., what room or fixture the bulbs are installed in), as well as to determine the
actual hours of use of these CFLs. Unadjusted hours of use by room type are shown in Table 10.
The average daily hours of use after day length has been accounted for are shown in Table 12.

Table 10. Unadjusted Lighting Logger Hours of Use by Room Type of Logged Bulbs

R Ngmber of Percent of Average Daily
oom Type Valid Lo:qger Installations Hours of Use
Installations
Bathroom 18 21.14% 1.56
Closet 2 0.41% 0.09
Dining room 6 7.32% 1.95
Hall 13 7.72% 0.85
Kitchen 13 18.70% 5.40
Living/Family Room 15 23.17% 2.62
Bedroom 32 17.07% 2.46
Other 16 4.47% 1.63
TOTAL/AVERAGE 115 2.65°

Note: The overall average daily hours of use is a weighted average that uses CFL installation
distribution data from the entire survey population, rather than the subset of lighting logger
participants, to assign weights. The “Master Bedroom” and “Other Bedroom” categories
present in the phone survey data were collapsed into a single “Bedroom” category as the logger
data was not always clear as to which was which. Similarly, the “Garage” and “Basement”
categories, which were unrepresented in the logger study, had their weights added to the
“Other” category.

Not all fixture types were described. Those that were appear in Table 11. Approximately 65% of
all CFL installations were ceiling or table lamp fixtures. The remaining 12 categories each make
up a far smaller fraction of the total installations, ranging from one to seven percent.

? Weighted by number of installations from Table 8.
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Table 11. Lighting Logger Fixture Types of Logged Bulbs

Fixture Type

Number of
Logger
Installations

Ceiling

45

Table lamp

21

Floor Lamp

Wall light

Vanity light

Ceiling fan

Pendant

Bar

Bedside

Dome light

Torchiere

Chandelier

Lamp

Hood light

2= aAINNININWW O NN

TOTAL

102

The participants’ loadshape is shown in Figure 2. As the shape demonstrates, lighting usage is at
its peak around 9PM. The coincident load from 3-4PM, Duke Energy’s peak time, is 8.1%.
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Figure 2. Weekend and Weekday Loadshapes

Daylength Adjustment

The frequency and length of time customers use their CFLs is affected by daylength. As days
become longer and shorter throughout the year, the length of time a bulb needs to be used
increases and decreases in rooms where natural lighting is used to offset CFL use. Depending on
which time of the year lighting usage is measured, the amount of use recorded by the lighting
loggers may over- or under-predict a customer’s overall usage for the year. The amount of
daylight during any given season is a factor of the position of the sun which determines the
sunrise and sunset time and the number of hours of daylight. The increase and decrease in hours
of daylight experienced throughout the year can be expressed as a sine function, and the average
over- or under-prediction in hours of use as a result of increased or decreased daylight can be
calculated using the following equation':

Equation 1: Hours/day = hours/day average * [1 + Max deviation * sin(6d)]

This approach was used by the Cadmus Group to analyze seasonal light logger data in a large
residential CFL study in California. To calculate the impact of daylight on daily use, a regression
analysis was used to estimate the average hours per day and maximum deviation variables in
Equation 1 from observed light logger data. The right side of the function represents a
progression through the year where the right hand term goes to zero on the spring and fall
equinox, and is a maximum value at the winter solstice and a minimum value at the summer
solstice.

' The Cadmus Group. “Upstream Lighting Program Evaluation Report. Prepared for CPUC”. November 16", 2009.
Pg. 16.
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Equation 2: 6d = 2n * (284 + n) / 365
Where n = Julian date (I = Jan 1; 365 = Dec 31)

The Cadmus regression model predicted the annual average hours of use and the maximum
deviation. The ratio of the maximum deviation to the annual average represents the maximum
percent difference in the daily hours of use relative to the annual average. Equation 2 above can
be used to predict the percent over- or under-estimation of lighting hours on any particular day of
the year. This is the daylength adjustment factor. The predicted maximum deviation from the
annual average hours of use from the Cadmus study is on the order of £16%.

To calculate the daylength adjustment factor for this study, Equation 2 was evaluated at the
median date of the survey period (August 15™):

0d=2n * (284 + n) /365 =2m * (284 + 228) / 365 = 8.81

Equation 1 is evaluated using the average hours per day determined through the lighting loggers
to determine the daylength-adjusted actual average hours of use per day:

Hours/day = hours/day average * [1 + Max deviation * sin(6d)]

=2.65 * [1 + 16% * sin(8.81)] = 2.89

Daylength-adjusted hours of use by room type can be seen in Table 12.

Impact Estimates

Applying the daylength adjustment to each individual room type allows a look at hours of use
and bulb savings by room type. However, savings estimates at the room type level are unreliable
and should not be used in any calculations. The room-level impacts do not contain an adjustment
for the ISR, as an ISR was not calculated for each room type. The “Total/Average” row
represents the weighted average savings per bulb before the ISR is applied. The values in the

bottom “In Service Rate” row are the ones that should be used. These are the only values that
have had the ISR factored in.

Table 12. Adjusted Hours of Use With Gross Impacts by Room Type.

Average Adjusted

Number of Wattage Average
Room Type Valid Logger I Petrtlz:-,\r:.t of of Bu?b Dail)? kV;h I;t))er k‘g’ |I3be r

Installations nstaflations Removed Hours of u u
Use

Bathroom 18 21.14% 52.63 1.71 23.8 0.0038
Closet 2 0.41% 55.25 0.10 1.4 0.0040
Dining room 6 7.32% 59.15 2.12 34.5 0.0044
Hall 13 7.72% 55.32 0.93 13.8 0.0040
Kitchen 13 18.70% 51.02 5.89 78.7 0.0036
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Living/Family

Room 15 23.17% 54.61 2.86 41.8 | 0.0039
Bedroom 32 17.07% 58.71 2.68 43.1 0.0043
Other 16 4.47% 70.77 1.78 36.1 0.0055
Total/Average 115 55.33 2.89" 43.0 | 0.0040
In Service Rate =

94.7% 40.7 | 0.0038

' Weighted by number of installations from Table 7. Unadjusted CFL Survey Data.
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Management Interview Results

Program Operations and Oversight

Duke Energy oversees the overall administration of the Property Manager CFL Program,
including contractor oversight, eligibility confirmation, and creation of marketing materials
online and overview of marketing material created by Honeywell, website administration,
inventory reconciliation, and overall quality assurance.

Day-to-day implementation is contracted to Honeywell, which handles marketing, enrollment,
contract management, client relations, installation oversight, follow up inspections, data
collection and database management, reporting, forecasting, inventory control, and quality
assurance.

Duke Energy switched fulfillment vendors in April of 2012. From program inception until April
2012, Niagara of Cedar Knolls, NJ was the third-party fulfillment center for Duke Energy’s non-
residential and residential Smart $aver programs, of which this program is a component. Niagara
received CFL orders and packaged and shipped bulb kits to participating properties. It also
tracked data regarding participants, deliveries, and errors. Those functions were assumed by AM
Conservation in April 2012. Operations under the new fulfillment contractor were deemed too
recent for review within this report, but program managers at Duke Energy and Honeywell report
that functionality of packaging, shipping and tracking has been maintained without interruption.

Program History and Timeline

Duke Energy’s Smart $aver Residential Energy Efficiency: Property Manager CFLs Program
began in early 2010 when Duke Energy recognized the potential for energy savings programs
targeted to non-homeowners in the residential rental markets of its service territories. A pilot
effort was launched to initially assess market size, audience interest, and viability, and later to
determine timing, bulb types and maximum number of bulbs per unit, necessary marketing
materials, and other attributes of program design. An RFP process was initiated May of 2010 and
Honeywell was signed as the implementation contractor on November 24, 2010. Niagara had a
pre-existing agreement with Duke Energy and was assigned as the fulfillment vendor to supply
and ship the CFLs. Coordinated start up efforts between Duke Energy and Honeywell began in
December 2010. Marketing of the full program began in January of 2011 using outbound calling
to contact targets and solicit the initial orders of bulbs. The first CFLs were shipped on February
15,2011. AM Conservation replaced Niagara as the fulfillment vendor in April of 2012.

Marketing to and Recruiting of Property Managers

While Duke Energy is responsible for the development of online marketing materials, Honeywell
is responsible for the execution of marketing efforts. Other marketing efforts created by
Honeywell are approved by Duke Energy before execution. Honeywell deploys a range of
marketing strategies in order to attract properties into the program. Early efforts focused on
onsite visits to properties, but marketing efforts now use a variety of channels including email,
fax, direct mail, and a number of types of in-person marketing methods.
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During onsite visits the Honeywell representative gives a 15 to 20-minute presentation about the
program, explaining how to utilize the web site and program, answering questions, and helping
customers to fill out enrollment paperwork. One of the most frequently used marketing methods
is outbound calling to property management firms found through free local rental property
magazines, property management organizations, and research into corporate management firms.
This approach has proven to be particularly effective when targeting senior executives and
regional managers of large property management companies, since a “yes” from someone in
such a position generally results in multiple properties enrolling at one time. These one-to-one
marketing methods are supplemented by several types of one-to-many marketing efforts,
including email and fax message blasts and industry advertising.

In particular, Honeywell targets franchises, trade associations, chambers of commerce, and other
groups that provide access to large memberships through association meetings, newsletters, and
other forms of marketing. Other effective marketing vehicles have been trade shows, association
meetings, and other types of industry gatherings, at which a Honeywell representative staffs a
booth using a bowl to collect business cards and Duke Energy’s marketing materials to describe
the program. These high traffic events provide an opportunity for face-to-face communications
with a high volume of prospects.

Word of mouth efforts also appear to be an important part of this program’s marketing efforts, so
to encourage future conversations Honeywell provides stacks of business cards and flyers in both
English and Spanish to anyone who will accept them: be that apartment association directors,
individual property managers willing to speak with colleagues, or organizations such as the
Housing Authority in South Carolina, which eventually ordered more than 9,000 bulbs. Along
these same lines, Honeywell is also collecting photographs and testimonials from property
managers who have completed the program to help overcome barriers and market resistance
among those who are unfamiliar the program.

Aside from normal barriers arising from awareness, one market barrier to this program appears
to be confusion and competition with other Duke Energy efficiency programs. When property
managers initially learn of the program they sometimes think they are already participating
because their tenants have ordered CFLs through the residential Smart $aver program. Duke
Energy and Honeywell have addressed this issue by revising the marketing flier to provide
clarification. While this has reportedly helped, a number of enrolled property managers
interviewed indicated that they still had some initial confusion prior to a complete explanation by
Honeywell. Thus further clarification of printed marketing materials and persistent explanation
during follow up contacts throughout the marketing process may be warranted.

Eligibility

Any property with multiple housing units ranging from fewer than 5 to more than 500
apartments is potentially eligible. To qualify, the properties must be comprised of multi-family
units with single meters and individual residential accounts. Those units must have permanent
traditional screw-in light fixtures (i.e. when the tenant moves out the bulbs remain in the ceiling,
rather than departing along with the tenant’s floor lamp). Only fixtures inside residences are
considered eligible for this program. Lighting for common rooms, property management offices,
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work and storage areas, hallways, breezeways and other outdoor situations is covered by separate
Duke Energy programs.

Although these eligibility requirements are clearly defined, they often represent a somewhat
illogical set of boundaries in the minds of the property managers, who do not appreciate why the
light fixtures in business offices, common areas, and outside situations are not included within
this program as well. Once property managers become aware of the energy savings potential and
are interested in the possibility of receiving free CFLs, they feel disappointed that bulbs will not
also be provided for areas in which savings are realized to the owners of the facilities. They
question why only the occupants are eligible for savings when they are also Duke Energy
customers capable of providing additional savings.

Although this situation arises in part because property managers do not understand the
distinction between residential and business rate programs, it represents a lost opportunity for
Duke Energy to garner additional energy savings, particularly considering the fact that lighting in
business offices, common areas, and outdoor situations is often used between 8-24 hours per day.
Customer satisfaction may be improved and energy savings may be increased if Duke Energy
establishes a companion effort that enables the Honeywell representatives to offer property
managers free CFLs for their non-residential areas during the same conversation. Such an offer
would also provide the added benefit of enabling property managers to justify the shipping costs
of the bulbs, by explaining to their senior managers that the shipping costs of all bulbs delivered
to the property will be paid back through energy savings on bills accruing to the corporate office
rather than to the tenants. Enabling such an arrangement could help overcome one of the
property managers’ largest objections: the energy/cost savings only accrues to the tenant and not
the business itself.

Enrollment Process

The application process uses an Excel spreadsheet to collect customer information, which speeds
verification. Upon sign up, all account information is verified prior to enrollment. This
verification process takes time because unlike some of Duke Energy’s direct-to-customer
programs that are focused directly on the account holder, this program’s marketing efforts are
targeted at property managers who represent large numbers of accounts in multiple names, and
those properties are often scattered across multiple addresses.

Once an account has been verified, the Honeywell representative ensures that a contract is
signed. At that point, the property can request the appropriate number of CFLs.

The management and property manager interviews indicate that a small number of participants
have found the enrollment process onerous. To respond to this concern and to make the process
easier, Honeywell now offers prospective properties the opportunity to enroll by phone (or even
onsite if a Honeywell representative is in the area), whereby a trained representative collects the
customers’ information, qualifies them, and emails out the contract. This option was well-
received by the few property managers that we interviewed who had availed themselves of it.
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Ordering Process

Property managers calculate the number of bulbs they’ll need by multiplying the number of
bulbs (up to 12) needed for each unit model by the number of units of that type. They then place
their orders through Honeywell, which collects payment for the shipping costs in advance.
Orders are sent to Niagara/AM Conservation for fulfillment.

According to Honeywell, bulb installation tracking has revealed that properties in all states
reviewed install an average of 85% of the bulbs that they order. This results in the need for
Honeywell to pick up the extra bulbs and deploy them elsewhere. Unused bulbs arise from a
number of factors including ordering errors on the part of the property manager, tenant refusal to
install the bulbs, or prior installation of CFL bulbs by the tenant. The most common reason for
prior CFL installation is because individual tenants have taken advantage of Duke Energy’s other
CFL programs and unbeknownst to the property manager they have already ordered and installed
Duke Energy’s free bulbs for their apartments. To diminish the likelihood of unused bulbs,
Honeywell reduces the final order by 15%. If extra bulbs are needed, they are ordered and
shipped to the property at a later time or inventoried bulbs from Honeywell are utilized. This
scenario has occurred only a handful of times. Honeywell continues to revise this percentage as
more installation data is obtained.

The only ordering difficulty uncovered arose early in the program when Honeywell first began
holding back a percentage of bulbs ordered. This change took place before the practice for
informing customers about the “hold back™ had been clarified. The result was temporary
confusion among property managers about the amounts of bulbs shipped. The error was
identified in weekly meetings between Duke Energy and Honeywell and was rectified by
Honeywell. No further problems have been reported by participants who joined the program after
that point.

In the time period between when the bulb order is placed and shipped, Honeywell emails the
property manager a spreadsheet checklist with general instructions for what to do once the order
arrives. The email message also directs property managers to Duke Energy’s website where they
can download a generic tenant notification letter that can be customized and sent to the tenants.
Fifty eight percent of property managers we interviewed indicated that they used the letter. Of
those who used it, everyone indicated that it worked well and no one suggested any
improvements.

Fulfillment, Shipping, and Delivery

Fulfillment Process

Niagara/AM Conservation received and processed the bulb orders, bundling and shipping the
bulbs to the designated property. A unique program ID number is used to track and report data
regarding customer information, shipment sizes and delivery dates. This information is sent to
Duke Energy for billing and bulb reconciliation purposes.

Fulfillment Numbers
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During 2011, Carolina system customers ordered 238,399 CFLs. At the time of this process
evaluation at the end July of 2012, the shipment numbers for 2012 were 345,185 in North
Carolina and South Carolina.

Change of Fulfillment Vendor

The volume of CFLs shipped to property managers under this program represents a fraction of
the total number of CFLs shipped for all of Duke Energy’s Residential Smart $aver CFL
programs. However, because the overall shipping volume of all programs is high, Duke Energy
cited concerns with Niagara involving reporting, inadequate inventory levels, and Niagara’s
increasing of prices to a noncompetitive level. This ultimately led Duke Energy to cancel its
contract with Niagara in April of 2012.

Fulfillment operations continued under AM Conservation, which offered Duke Energy better
pricing, increased delivery volumes, and the same service standards. Duke Energy program
managers report that the transition went well and fulfillment efforts are going smoothly. Because
the transition occurred only a short time before this report, no process evaluation interview with
AM Conservation was conducted.

Shipping Charges

Although CFLs are given away free to property managers under this program, Duke Energy
decided to charge for the costs of shipping the bulbs so that “the properties have some skin in the
game” to better ensure that the bulbs will actually be installed. While this incentive structure may
indeed be effective for encouraging compliance with deadlines, it has nonetheless met with some
resistance from the property managers. Based upon those property managers surveyed, an
estimated 20% of property managers we interviewed mentioned shipping costs as a potential
barrier to entry, even though the average shipping cost for 4,000 bulbs is $150-$250. Property
managers see this aspect of the program essentially amounting to the property owners needing to
pay part of the program’s operational costs in order for their tenants to save energy. That is,
participation in the program is not saving them money, but instead is costing money for them to
provide a bill savings to their tenants, thereby lowering the return on their property management
investment by increasing costs. Honeywell managers also noted a reticence among property
managers to pay for shipping.

Although TecMarket Works is unaware of any organized effort to document the opportunities
lost due to concerns over shipping costs, Honeywell was sufficiently concerned about the
property manager reluctance that it began formulating proposals for alternative means of
incenting the properties to finish their install processes in a timely manner. One such proposal is
to return the full monies paid for shipping to the property if the bulbs are installed within 30
days, and to provide 50% of the monies if the install process is finished between 31— 60 days
after receipt. Properties requiring 61-90 days would be ineligible for the incentive. As of the time
of this writing, no formal decision had been made about this or other proposals, but we deem the
ideas worthy of consideration pending a cost-benefit analysis.

Extra Bulbs
Another area for potential improvement involves the number of bulbs permitted to be placed in
storage at the property. Current program rules require all extra bulbs to be returned and
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accounted for. While this makes sense from the perspective of estimating energy impacts and
bulb cost recovery, it makes less sense from a customer service point of view. Because the bulbs
are warrantied, property managers can request replacements should the bulbs burn out during the
warranty period. But bulb replacement takes time and in the meanwhile the tenants must have
bulbs. As a result, property managers either draw from their existing stock of bulbs or purchase
new bulbs, many of which may be incandescent bulbs. A small amount of bulbs held in reserve
at the property to account for breakage and burn out issues would be one way to ensure
replacements with CFLs. While other factors must be considered prior to implementing such a
change, the advantages of such a practice should be weighed against relative merits of current
practices for collecting extra bulbs.

Bulb Installation and Documentation

As mentioned earlier in this evaluation, under the terms of the contract, properties have up to 90
days to install all bulbs and return the extras along with the tracking worksheet to Honeywell.

While the bulb installation process is the responsibility of the property management company
and not the responsibility of Duke Energy or Honeywell, the installation process has proven to be
one of the more challenging areas of the program due to differing imperatives among the various
parties involved. On one hand, Duke Energy needs to see documented results within a reasonably
short time period. On the other hand, the manpower and labor time required on the part of the
property to install large quantities of bulbs is sometimes considered burdensome and conflicting
maintenance requests take priority, which can result in missed deadlines.

Tracking, Reporting, and Quality Assurance

Bulb Tracking and Quality Assurance

During the 90 days that properties have to complete installation, Honeywell conducts follow up
calls to ensure bulb delivery and again at 30, 45, and 60 days to ensure progress is being made.
The dates of the calls and status of the install process are noted in the program database. When a
property completes the bulb installation process it sends the completed worksheets to Honeywell,
which imports the worksheet data into the database to track the quantity of installed bulbs.
Honeywell also reconciles the number of bulbs ordered and shipped with those actually installed,
including accounting for damaged and defective bulbs. If a property doesn't use all of the bulbs,
Honeywell picks them up for redistribution to other properties.

For quality assurance, post-install inspections are conducted on completed properties. Honeywell
gives the properties a list of randomly selected units that it plans to inspect. In compliance with
state law, Honeywell provides two-week notice prior to the inspections. The quality assurance
target is 5% of units, but the list contains more units than will actually be inspected. This overage
helps to ensure that a sufficient number of units can actually be inspected, since access may
occasionally be denied by the tenant due to sickness, etc. Inspections compare the claimed
number of installed bulbs with the actual number in each unit. Inspections also note any
defective, missing, or moved bulbs. All information is recorded and uploaded to the program
database. Once all information is uploaded into the database, Honeywell generates monthly
reports that Duke Energy can review as needed.
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By all accounts from the management interviews, the tracking, reporting, and quality assurance
processes are working effectively and Duke Energy will continue to review and improve
processes for the program. However, no changes are suggested.

Bulb Tracking and Quality Assurance

As staffing for the administering and running the program has increased, so has the importance
of establishing protocols and systems to 1) reduce the likelihood of duplicate outbound calls or
emails; 2) to ensure that performance metrics (e.g. number of outbound calls per week and
apartment association events per year) are reached, and that 3) each step in the process is
followed every time. To this end, Duke Energy and Honeywell have established regularly
scheduled meetings, agreed on a call and email tracking system, and standardized metrics. This
appears to have helped considerably, but continued diligence is warranted since the property
management industry has a high degree of employee turnover. Thus we recommend that steps
continue to be taken in order to ensure that contact information remains current and that new
property managers and maintenance supervisors are kept apprised of the program and the terms
of existing contracts.

Management Communication and Coordination

Communication and coordination between Duke Energy, Honeywell, and the new fulfillment
contractors occurs on a monthly, weekly, and as needed basis. All communications appear to be
clear, timely, appropriate, and smooth.

Customer Communication

Because property managers are very busy, they tend to favor email as their primary means of
communication. The program has adapted to this both in terms of marketing and for ongoing
interactions. According to Honeywell, at least 50% of the properties enrolled in the program to
date initially responded to an email message. As such, outbound email is frequently the first step
in marketing the program, and this mode of communication persists as the sales process turns
into the client support process. Honeywell supplements its email communication with inbound
and outbound phone calls as it works with properties to discuss more detailed aspects of the
program. Niagara and AM Conservation primarily use email to properties for delivery
confirmation.

Property managers almost unanimously praised the quality of communication that they
experienced with Honeywell. Communication was clear, timely, and thorough throughout the
entire process.

Reasons for Lower than Anticipated Participation in the Program

We asked interviewees why they thought they had not reached the originally anticipated
enrollment numbers for the Property Manager CFL Program. We received a number of responses
including:

e Honeywell points out that part of the challenge for meeting goals comes from the
requirement that properties handle the installation of the bulbs. As a result, property
managers and maintenance supervisors are reluctant to sign up for activities that will
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make further demands on their time, such as doing mass installs of bulbs in all of their
units.

e Another challenge has been finding the right levels of staffing for promoting the program.
With too few staff the territory has proven to be difficult to service effectively. To this
end, Honeywell has hired region specific coordinators for North Carolina and South
Carolina, which is anticipated to help increase enrollment numbers.

Program Changes Interviewees Would Like to See

We asked managers to suggest the changes that they would like to see made to the program.
While managers are generally satisfied with the program, they are continually looking for
opportunities for improvement. Their suggestions are noted below.

e “The objective of program is focused on residents, but the program would be more
popular if the property could actually benefit since they're paying shipping costs and
allocating manpower. Including bulbs for office and common areas would make it seem
more advantageous.”

e “Iwould originally offer fewer bulbs. Even two bulbs per unit could probably get more
customer satisfaction from tenants. They'd be happy with the program and get the same
exposure without such high shipping costs and labor expense for the properties, although
the energy savings would be less.”

e “I'd like to have a method for mailing or shipping expired bulbs to a recycling center.
People need an easy way for people to deal with the mercury disposal.”

e “Iwould like to find a way to help maintenance people with installations. That seems to
be one of the biggest challenges we face.”

e “We only offer a 13-watt bulb equivalent to 60-watt incandescent. I would expand that to
also include higher wattage bulbs, such as 100 watt equivalents. This would help with
energy impacts and brightness considerations, particularly for elderly people.”
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Property Manager Interview Results

This section presents the results from interviews with property managers in Ohio, South Carolina
and North Carolina. The instrument can be found in Appendix B: Property Manager Survey
Instrument.

Introduction

TecMarket Works conducted telephone interview surveys with 69 randomly selected property
managers from May 1, 2012 through June 11, 2012. At the time of this evaluation there were
only seven participating properties in the state of Ohio, of which two property management
companies ran two properties apiece, thus resulting in a total pool of five potential interviews.
We contacted all five property managers (a 100% completion rate) in Ohio and combined those
results with those from North Carolina and South Carolina to provide greater statistical and
analytical confidence. We believe this methodology is warranted since Duke Energy, Honeywell,
and the fulfillment contractors operate similarly in all three service territories, and
recommendations that benefit the program overall will also benefit the efforts in an individual
state.

When a property management firm was successfully contacted, the interviewer asked if the
property manager was familiar with the program. In instances when the property manager was
unfamiliar, such as being hired after the install process had been completed, the interviewer
attempted to speak with someone else who was on staff at the time, such as the regional
manager, maintenance supervisor, or assistant manager. Due to varying levels of participation in
the ordering, install, and tracking processes, and because of the long lag time between some
installs and the follow up interviews, not every interviewee could speak to every question. Thus
respective sample sizes are noted for each question.

Program Involvement

Of the property managers we spoke with, the majority (51%) indicated that they had been
participating in the program for between 6 and 12 months. One quarter (25%) had been in the
program for between 12 and 18 months, while 6% had been involved for more than 18 months
and 10% had joined less than six months ago. Eight percent did not know or could not recall
when they joined the program.

When we asked about the primary reasons for participating in the program, more than half of the
69 property managers (52%) answered “Because my company told me to”. This notable response
rate reflects the top-down sales approach taken by Honeywell as it focused on corporate offices
and regional property managers, which in turn directed individual properties to participate in the
program. Other frequently cited reasons for becoming involved in the program include: “It saves
money” (46%), “It provides a service to the tenants” (43%), and “It’s a wise business move”
(33%). Figure 3 below displays the percent of respondents for the most common reasons cited.
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Figure 3. Reasons for Program Involvement

We followed up this line of questioning by asking if the program had made any noticable
difference in their businesses. The most frequently given response was “I can’t say or I don’t
know” (25%). This kind of response was typically followed by comments such as: “We don’t see
the savings directly, the tenants see the savings on their bills, ” and “Tenants rarely tell us
anything positive,” and “Since they didn’t complain I guess they’re OK with it.”

Positive comments regarding the impacts from the program include: “The tenants are happy”
(17%), “Our vacant unit bills are lower” (16%), and “It saved us money on buying bulbs” (9%).
However, not every property felt the changes had been for the better. A small number of
managers indicated that tenants did not like the bulbs, that the bulbs burned out quickly. Figure 4
documents the property manager impressions about the impact the program made upon their
businesses.
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Figure 4. Program Impacts on Their Businesses

How to Increase Program Enrollment

To find ways for Duke Energy to increase program enrollments we asked current program
participants for suggestions. Twenty six percent of respondents indicated “better marketing” as a
general response, but their specific replies were more illuminating. Their verbatim suggestions'?

include:

e “Asarule, properties are always short staffed by nature so giving them a longer time to

do the installs could make it more attractive.”

e “Hire someone to do the bulb installations for the properties. Then they won’t worry

about the staff time involved.”

e “Allow bulb replacements as units become vacant instead of [requiring that they be done]

all at once.”

e “For many properties free bulbs are not enough of an incentive since the energy savings
go to the residents. But you can entice properties to join by saying “If you do it for your
residents, then you get X number of free bulbs for your common areas.” Otherwise
property managers will be less likely to join since they’ll be thinking about the labor

costs to install the bulbs and the lost opportunities for making other repairs.”

o “Work with new construction teams. If Duke would give us bulbs for new properties we

could install them at the beginning instead of as a retrofit.”

12 All customer comments are included verbatim for completeness of reporting. However, in some cases customer

statements may be less than accurate.
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e “Mercury in the bulbs is a concern. You give instructions for cleaning up broken bulbs,
but who is legally liable? The resident, the property, Duke, or the bulb manufacturer?
You’ll get more people to participate if you address the legal liabilities of broken bulbs
and their mercury content.”

e “Create a referral program.”

e “Find a champion and get them to work within their organization.”

e “Use more case studies and testimonials from both properties and tenants to help
overcome property manager concerns.”

e “Focus on lighting for outside and common areas that property managers pay for. If you
give them free bulbs and the benefit goes to them, as well as to the tenants then they’ll
want to get involved.”

e “Use the try-before-you-buy method. Give away free bulbs for offices and club houses to
let property managers try out the bulbs first to see the lighting quality and savings. Plus
this lets them be a role model for their residents.”

e “Free shipping would help reduce cost concerns, especially for Section 8 properties since
either they have small profit margins or they are actually losing money. If not free
shipping, at least let them pay for it over time.”

e “The easiest properties to sell the program to are those that include utilities as part of the
rent. They’d be an easy sale.”

e “Property managers are too busy to think about the benefits of a program like this. Start
with corporate offices and work your way down. Then they’ll have to participate and
maintenance can’t complain.”

e “Join property management and apartment associations as an affiliate organization and
then ask them to endorse the program and reach out to all their members.”

e “Have you tried going to all the high rise residential units? They are easy to spot and
have a lot of units all in one place.”

e “Don’t limit the number of bulbs to 12. We could have used more per unit. So we either
had to buy more bulbs on our own or end up with a mix of CFLs and regular bulbs.”

Bulb Ordering, Shipping, Lead Time, and Communications

Sixty one percent of the 57 property managers who answered this question felt that the ordering
and shipping processes worked well. Another 23% indicated that they were not involved in that
aspect of the program. Only 16% indicated that there was room for improvement in this area.
Other than the confusion during the early implementation of the automatic reductions on bulb
orders described in the management interview section above (7% of respondents), their
suggestions for improvement included: reducing or eliminating the costs for shipping the bulbs.
(4%), less paperwork (2%), and unclear directions (2%).

Shipping Costs

While only 7% of property managers actually suggested that Duke Energy reduce or eliminate
charges for shipping, a sizeable number of additional property managers grumbled about
shipping costs, anecdotally indicating that they were unhappy with the fees, even if they
grudgingly accepted the program rule about paying shipping costs as a necessary requirement in
order to receive the free bulbs.
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In an effort to reduce shipping costs, numerous property managers told us that their firms placed
one large bulb order for all the properties that they manage and then shipped the bulbs to a
central location. This saved money on shipping costs, but in turn caused difficulties for
individual property managers, who told us that they then needed to borrow pickup trucks and
vans or make countless trips in private cars to transfer the cartons of bulbs to their specific
properties. While the property managers placed the “blame” for the extra time commitment on
their own companies’ decisions to reduce shipping costs, the extra hassle seemed to predispose
them to later complaints about the time required to complete the installs. While this was not a
major concern among those we spoke with, the general consensus was that the issue could have
been eliminated with offers for free shipping.

If free shipping is not offered, one property manager provided a potentially useful insight: “Why
don’t you just change the name of the fee from a shipping cost to an administrative fee? If you’re
giving away the bulbs for free, they’ll have a harder time arguing about paying to offset the cost
of administering the program.”

Another potentially useful idea was: “Everyone wants to get the shipping for free, but if you give
away free bulbs for common areas and administrative offices, then you can argue that the
shipping costs will be offset by the energy savings generated by the bulbs used in areas where
property managers pay the bill. That way they’ll be paying themselves back for the shipping
costs out of their own bill reductions.”

Packing Slips

One other recommendation for fulfillment improvement arises from confusion about the amount
of bulbs shipped versus the amount ordered. In a corollary to the issue with the automatic 15%
bulb order reductions described in the management section above, one property manager
explained how he was confused about the actual amount of bulbs shipped versus the amount
initially ordered. The issue was made more difficult to rectify because the bulbs were shipped
from Niagara without a packing slip to document the actual delivery amounts. Thus, in addition
to better upfront communication regarding the automatic bulb count reduction (as now corrected
by Honeywell), this property manager suggests that the fulfillment company include a packing
slip with each order shipped.

Lead Time

Sixty one percent of the 46 property managers who answered this question felt that the lead time
and training process worked well. Another 22% indicated that they were not involved in that
aspect of the program. Just 17% indicated that there was room for improvement in this area.
When describing problem areas, they mentioned unclear directions/insufficient training (4%),
poor communication within their own companies (4%), need more information on mercury for
residents and office staff (4%), need containers for broken bulb disposal (4%), shipping time
took too long (4%).

Communications

Seventy eight percent of those surveyed reported that communications with Honeywell and Duke
Energy were fine as is. Only three people (5%) were unhappy with the level of communication,
two of which indicated that they wanted more direct contact with Honeywell, rather than
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receiving communications second-hand from their corporate offices. The third person declined to
provide a reason.

Tenant Notification and Program Materials

As shown in Figure 5 below, 59% of property managers interviewed indicated that they used the
tenant notification form letter provided by Duke Energy, while another 29% used their own
letters, often with information cut and pasted from the form letter. Other methods of
communication saw only single digit participation rates.

How do you make tenants aware
of the CFL Program?
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Figure 5. Tenant Notification Methods

Eighty two percent of respondents indicated that the support materials that they received were
sufficient for understanding the benefits of the bulbs. Eleven percent found them less than
helpful, and 7% said that they did not use them. From the six people who found the materials
wanting we garnered the following feedback:

e “We would have liked more info on mercury for residents and for the office in case
people call in.”

e “The pamphlet was not very informative so I was not well versed enough to explain it to

my tenants.”

“The pamphlets didn’t explain very much.”

“Provide electronic copies.”

“They are just light bulbs.”

“People didn't read them.”
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Bulb Replacement

Replacement Policies

To determine if the program had any impact on property managers’ bulb replacement practices
we first ascertained what their bulb replacment policies were prior to participation in the CFL
program. Of the 63 property managers who respondend to this question, 89% indicated that it
was their policy to replace bulbs after tenants move out, 56% reported doing so upon tenant
request, while 24% indicated that standard light bulb replacment was a tenant responsibility.

Table 13. Bulb Replacement Policies

Policy for Bulb Replacement Number Of* Percen.t
Responses Responding |

After tenants moved out 56 89%
As needed/upon request 35 56%
Standard bulbs are tenant responsibility. Only

replace specialty bulbs like kitchen lights and 10 16%
appliance bulbs

Didn't replace bulbs / Tenant responsibility 5 8%
According to maintenance schedule 2 3%
No standard practice 1 2%
DK/NS 0 0%

* Some respondents gave more than one answer

We next asked if property managers had changed their bulb replacement policies after
participating in the program. One third (33%) indicated that they had changed their policies,
while two thirds (66%) said they had not. However, the findings for this question must be taken
with a grain of salt since the survey question was worded in such a way that we believe some
property managers were responding to changes in the above noted policies, while other were
refering to changing from standard to CFL bulbs.

However, when we asked the question in a different way we learned that 65% of property
managers plan to continue providing CFLs in the future, while 20% will go back to

incandescents, and another 15% indicated “Other.” The table below lists property manager
reasons for not continuing to provide CFLs, as well as explanations for “Other” responses.

Reasons for not continuing to provide CFLs F:g:::ﬁ::f
We have gone back to incandescents 8
Incandescents are cheaper 4
People don't like the CFLs 2
CFLs don't last long 1
Reasons for "Other" response
We will use up existing incandescent bulbs first 5
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Depends on bulb cost and our budget 5

Will use CFLs, except for bathroom vanities since
people don't like swirly bulbs

We hope to go to LEDs instead 1

Furthermore, 82% of property managers surveyed indicated that if not for the program they
would not have replaced their existing incandescent bulbs with CFL bulbs, compared to 4% of
respondents who said they would have done so regardless of program participation. Thus the
program is getting CFLs installed in sockets that would have been filled with energy inefficient
incandescent bulbs. An addttional 12% of respondents selected the “Other” response. Their
verbatim answers are noted below.

e “Maybe someday, but not now.”

e “We were looking into it but the price quote was too high.”

e “Program helped, but we would have done it eventually, although not at this scale.”

e “Eventually but this did it sooner.”

e “Wanted to but budget didn't allow it.”

e “No policy yet, but had started to try CFLs [on a limited basis].”

e “Eventually but this did it sooner.”

e “No, but did some replacements as one offs. We try to replace bulbs with similar types.”

A strong majority (89%) of property managers surveyed also felt that programs such as this were
necessary to get properties to begin using CFLs. When asked why, the high cost of mass bulb
replacement was the most common answer, while the next most common answer was people’s
tendency to continue doing what they have always done. Table 14 shows the range and
frequency of responses.

Table 14. Reasons Why CFL Program Is Necessary

Reason Response.
Otherwise it is cost prohibitive 22
It overcomes inertia. Otherwise people do what they normally would do. 11
It exposes people to the benefits of the bulbs 9
It depends on the age of the property 2
Some people already had bulbs from other Duke programs 2
it depends on their business decisions 1
It depends on people's tastes 1

Type of Bulbs Replaced

In terms of the wattage of the old bulbs that were removed, 60 watt incandescents were the
overwhelming majority with 94% of respondents reporting that bulb type. A mere 5% reported
replacing 40 watt bulbs, and one property manager (1%) indicated that 100 watt bulbs were
replaced. No other bulb types were mentioned by those we surveyed.
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Wattage of Bulbs Replaced

100% 94%

N=63

90% -

80% -

70% -

60% -
50% -

40% -
30% -

20% -

10% -
0% -

60 watt incandescent 40 watt incandescent

100 watt incandescent

Figure 6. Wattage of Bulbs Replaced

Bulb Installation and Documentation

Number of Bulbs Installed

As shown in Figure 7, nearly three quarters (74%) of respondents indicated that they installed the
full amount of bulbs ordered in each unit. Eight percent indicated that in accordance with
program rules, they did not replace existing CFLs, while 18% reported that they did not install
the full amount of bulbs for other reasons. Reasons given for not installing the full complement

of bulbs are shown in Table 15.
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Did you install the full amount (#) of
bulbs in each unit? If not, why?
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Figure 7. Amount of Bulbs Installed

Table 15. Reasons for Not Installing All Bulbs Ordered

Reason

Frequency of Response

Estimate was off

5

Insufficient manpower to finish installs

Tenants didn't want them

Some people already had CFLs

Some bulbs arrived broken

Skipped the vanities

Some didn't fit

R S N (L U [N U IS ) (RIS

Of the bulbs that were left over, 48% of interviewees indicated that they returned the extra bulbs,
while 15% kept the bulbs in storage, 8% installed them in common areas, and 1% said their extra

bulbs were never picked up.

February 18, 2013 42

Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009120

TecMarket Works Findings
If you did not install the full amount of bulbs, what
happened to the bulbs that didn't make it into sockets?
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Figure 8. What Happened to Left Over Bulbs?

Tenant Response

Eighty nine percent of property managers interviewed reported that their tenants responded
favorably overall to the installation process, with 3% indicating an overall negative response, and
8% unsure. When asked more specifically about the feedback that they heard from tenants, 25%
of respondents reported that the tenants liked the bulbs, compared to 10% who said that overall
their tenants did not like the bulbs. In a similar comparison, 16% of property managers indicated
that their tenants liked the light quality, compared to 22% who said their tenants did not like it.
Table 16 shows a full comparison of the tenant feedback received by tenants.

Table 16. Tenant Feedback as Reported by Property Managers

Tenant Feedback Rg:pr)r;:%reﬁfts ReP::;?lr:ite%fts

Like the bulbs 17 25%
Don't like the bulbs 7 10%
Like the lighting quality 11 16%
Don't like the lighting quality 15 22%
Like the program 10 14%
Don't like the program 1 1%
Positive impression of Duke

Energy 3 4%
Negative Impression of Duke 0 0%
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Energy

Liked the installation process 5 7%
Didn't like the install process 0 0%
Lower monthly bills 11 16%
Appreciate free bulbs 7 10%
Nobody said anything 3 4%
Other 12 17%
DK/NS 13 19%

Install Process Improvements

Since the program is designed in such a way that the install process is the responsibility of the
property managers, we have no specific recommendations for program improvements in this
regard. However, future program participants may benefit if Duke Energy managers pass on the
advice that we collected from current program participants.

e “For bigger properties tell them to order the bulbs in waves. That way they get multiple
deadlines with less to do before each deadline.”

e “If you calculate how long it will actually take to install the bulbs, then getting free bulbs
doesn’t seem such a great deal. You need to really think about the return on investment
compared to the effort. It may be fine during slow periods, but not when tenants need
repair, units need to be flipped, etc.”

e “Don't plan your installs for first of the month, on Mondays, or during summer. There are
too many other things that can come up during those times to mess up your schedule.”

e “Have people tell tenants that the installs will be done during a given week, but don’t be
more specific or set appointments. You just can’t tell when you’ll be there.”

e “In your notification letters try to ensure that people clear a way to access the bulbs. We
told them that if we can't get to the bulbs we will charge them $20 (we wouldn't but the
threat helps) so their doors were unlocked and we didn’t need to move things to change
bulbs.”

e “Visiting units just to replace bulbs wastes an opportunity. Tell people to combine the
installs with regular maintenance tasks or inspections so overall the crew is more efficient
and the residents have fewer interruptions.”

e “Do other efficiency upgrades at the same time, like faucet aerators, shower heads, etc.”

e “The install timeline was tight so we brought in more staff to get the job done. We hired
some college kids, but people can team up and work with other properties too.”

e “It will be easier to get maintenance to buy in if you emphasize the benefit to them.
They’ll have fewer bulb replacement orders in the future.”

e “The 60-90 day install window seems rigid. Why not automatically give people an extra
15 days during known busy periods like the summer.”

e “The install process will go faster if you team up and give each person a specific task. For
instance, one guy replaces bulbs, while another does the paperwork.”

e “It took longer to unwrap the bulbs than it did to screw them in. One of the biggest
wastes of time was opening all of the individual boxes. If you know you are going to be
shipping them in batches, can’t you pack them egg-crate style instead?”’
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e “Why don’t you get residents to do it on their own? That way no one has to do more than
12 bulbs. You can go in and verify the installs, or better yet just up set things up so that
Duke ships to each unit directly with a letter.”

e “When we found a socket with a tenant-owned CFL already in it, we put the new CFLs
where we needed it to go, and put the tenant bulbs in other fixtures.”

e “Some residents took out bulbs after we put them in.”

e “We have a policy that says residents must leave their units in their original condition
when they move out, but tenants are balking at paying for replacement CFLs since they
cost more than regular light bulbs.”

e “We didn't have a logo for the notification form letter so we scanned the property
manager business card onto the flier and then copies of that so that our info on the copy.”

Editing and passing advice such as this to new program participants may help to improve
customer satisfaction in the future.

Number and Type of Bulbs Ordered

Among those interviewed, 65% felt that the number of bulbs they ordered was appropriate,
compared to 35% who felt they had ordered an inappropriate amount. Among those who ordered
an inappropriate number of bulbs, 70% felt they had ordered too many, while 30 percent felt they
had ordered too few. (Hence Honeywell’s automatic 15% bulb reduction efforts.)

When asked how many bulbs they ordered per unit, nearly half (48%) reported ordering 12 bulbs
per unit (the maximum allowed) for both one- and two-bedroom units. Only 37% of respondents
indicated that they ordered the maximum number of bulbs for a three-bedroom unit, but this
percentage is offset by the 15% who indicated that they did not have three-bedroom units on
their properties. Table 17 shows a full breakdown of the number of bulbs ordered by size of unit.
Figure 9 presents this information visually.
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Table 17. Number of Bulbs Ordered by Type of Unit

Number of One Bedroom Unit Two Bedroom Unit Three Bedroom Unit
Bulbs Installed N Percent N Percent N Percent
Respondents Respondents Respondents
12 16 32% 24 48% 18 37%
11 0 0% 2 4% 1 2%
10 3 6% 1 2% 2 4%
9 3 6% 4 8% 1 2%
8 5 10% 4 8% 3 6%
7 1 2% 5 10% 2 4%
6 5 10% 4 8% 3 6%
5 6 12% 4 8% 4 8%
4 1 2% 1 2% 0 0%
3 2 4% 0 0% 0 0%
2 1 2% 0 0% 0 0%
1 0 0% 0 0% 0 0%
Number of Bulbs Ordered by Type of Unit
50% ~48% B One Bedroom
m Two Bedroom
45% 1 W Three Bedroom
40%
35% -
30%
25%
20%
15%
10%  10% 10%
10% 3
5%
0%
12 11 10 9 8 7 6 5 4 2 1 Don't
Have
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Figure 9. Number of Bulbs Ordered by Type of Unit

When we asked how many of the bulbs ordered were actually installed per unit, 81% reported
installing all that were ordered, while 6% averaged one bulb left over, and 8% were not sure.

Table 18. Number of Bulbs Actually Installed (N=62)

Number of Bulbs Eventually Installed Rr::;;r;?rzre(r)rfts ReZ:?:Sitng
All that were ordered for that unit 50 81% ]
One less than ordered for that unit 4 6%
Two less than ordered for that unit 2 3%
More than three less than ordered for that unit 1 2%
Don't know / Not sure 5 8%

In terms of the type of bulbs (wattage, size, etc.) provided by the program, three quarters (74%)
of property managers felt the bulbs were appropriate, compared to one quarter (25%) that did
not. Among those who didn’t find the bulbs appropriate, bulb fit was the primary complaint.
Comments regarding inappropriate bulbs are noted in the table below.

Table 19. Reasons Bulbs Were Considered Inappropriate
Reason Number of Comments
Bulbs did not fit
Burned out quickly
Not bright enough
Too bright
Wanted more variety
Afriad they will break (mercury)

BN ENENTITNS

Additional Bulb Types and Other Efficiency Products Desired

We asked about other bulb types that should be provided by the program and a majority of
property managers interviewed indicated that they desired Hollywood (globe) bulbs for
bathroom vanities where bulbs are left exposed for constant viewing. Of those who wanted the
Hollywood bulbs, all but one property manager told us that they did not install CFLs in their
vanities because tenants did not like the look of the bulbs. As a result, it appears that bathroom
vanities with multiple bulbs in each went unchanged in apartments across Duke Energy service
territory.

Table 20 shows the types of bulbs requested by property managers during that specific interview
question. However, additional requests for Hollywood bulbs also came up at other times during
the interview processes. Those unofficial responses are not reflected in the official tally below,
but they were frequent and add weight to the importance of providing this particular bulb type.

Table 20. Additional Types of Bulbs Desired

Other Type of Bulb Number of Requests | Percent of Respondents
Hollywood (globe) for bathroom vanties 31 45%
Outdoor floods 12 17%
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Candelabra 10 15%
Higher watt equivalent 4 6%
Track light bulbs 2 3%
Recessed bulbs 1 1%
Bulbs that brighten quicker 1 1%
Shorter bulbs 1 1%
Long thin kitchen lights 1 1%
LEDs to replace HIDs 1 1%

Other Energy Efficiency Products Desired
In addition to asking about other types of bulbs that the program might provide, we also inquired
about other energy efficient products that property managers would like to have for the units that
they manage. Among the products suggested, 29% requested weather stripping (20 requests),
19% wanted programmable thermostats (13), and 16% asked for water heater blankets (11). A

full listing is included in theTable 21.

Table 21. Additional Energy Efficient Products to Consider Providing

Desired Product

Number of Requests

Percent of Respondents

Weather stripping 20 29%
Programmable thermostats 13 19%
Water heater blankets 11 16%
DK/NS 10 14%
No 10 14%
Door sweeps 9 13%
Powerstrips 4 6%
Low flow toilets 3 4%
Low flow shower heads 2 3%
Faucet aerators 2 3%
Motion detection lights 2 3%
Energy Star appliances 2 3%
Window replacement incentives 2 3%
HVAC 2 3%
Digital, not programmable thermostats 2 3%
Lighting timers 1 1%
Tinted window films 1 1%
Rebates for wall mounted heat pumps 1 1%
Additional attic insulation 1 1%
Common area bulbs 1 1%
Window strips 1 1%
Water heater timers 1 1%
Furnace filters 1 1%
Foam insultators for wall sockets 1 1%
Pilot for peak monitoring units 1 1%
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Benefits of Participation

This program is specifically designed to benefit residential tenants by providing them with
energy efficient light bulbs and resulting savings on their energy bills. The benefits to property
managers are less immediate, so we asked them to help us identify those benefits that they found
to be most direct.

Among those we spoke with, 42% felt that the program helped to improve their tenant relations,
39% felt that it improved their image by helping tenants to save money, and 33% felt it helped
the company image by doing something positive for the environment. Only 14% felt that
installing the CFLs actually helped them to attract new tenants, but those that did used the
program to their advantage by advertising their energy efficiency efforts. One property used the
bulb installs to help with LEED certification, and another used its participation to garner extra
credibility with HUD and investors. Some used the installs as an opportunity to increase resident
engagement with contests and parties, while others were simply pleased with reduced costs on
bulb purchases and decreased requests for bulb replacement.

Perceived Company Benefits of Program Participation
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Figure 10. Perceived Benefits to Properties from Program Participation

When asked about their perceptions of tenant benefits (see Figure 11), 64% of respondents cited
lower monthly bills, while 28% indicated that tenants saved money by not needing to purchase
bulbs, this later percentage likely being reported by properties with policies requiring tenants to
supply their own light bulbs. An additional three people (4%) gave other responses to this
question. While not necessarily in context to the question, they are noted here for completeness.

e Good for the environment
e Less maintenance for light bulb replacement
e Some people say the lights too bright

February 18, 2013 49 Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009127

TecMarket Works Findings

Perceived Benefits of Program to Tenants
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Figure 11. Perceived Benefits to Tenants from Program Participation

Customer Satisfaction with the Program

Property managers indicated a high level of satisfaction with the program. Among all program
participants the mean satisfaction score was 8.7 on a scale of 1 to 10 with 1 meaning they were
very unsatisfied and 10 meaning they were very satisfied. Seventy two percent of property
managers rated the program as a 9 or 10.

When analyzed by state, Ohio participants reported a mean satisfaction score of 8.6 on the same
scale with 62% rating the program a 9 or 10. North Carolina property managers reported a mean
satisfaction score of 8.7 with 74% rating the program a 9 or 10. South Carolina participants
reported a mean satisfaction score of 8.8 with 72% rating it a 9 or 10. Overall and state-by-state
satisfaction scores are shown in the figures below.
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Mean Customer Satisfaction with the Program

Overall
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o

Figure 12. Overall Property Manager Satisfaction with Program

The following are the reasons given by participants for program satisfaction scores of 8 or less.

Table 22. Reasons for Satisfaction Ratings of 8 or Less

Reason for Score of 8 or Less Frequency of Response

Too much labor involved 7

Need better communication

Tenants don't like bulbs

Bulbs burn out too quickly

Have not seen cost savings
Wanted more flexibility for the
install time

Where do you put the 2400 light
bulbs you take out?

NN W W

Verbatim responses are shown below:

“It was a pain due to communication, but it did positively introduce CFLs to people.
Have not seen savings in bills.”

“Need better communication.”

“Bulbs are not energy efficient if off and on. Not everyone likes that kind of bulb.”
“Because of the high labor involvement.”

“Took too long, tenants didn't like the bulbs. Bulbs burn out very fast.”

“It took too much time to do the installs.”

“Wanted more flexibility for the install time.”

“Took too long to do bulbs installs, shape and light quality is a question.”
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e “It was too inconvenient. Why don't you put in the bulbs yourself? Where do you put the
2400 light bulbs you take out?”
e “Bulbs don't last. Took too much time and effort for too little return.”

For the state of Ohio we also used a second approach for ascertaining customer satisfaction by
asking the following question: If you were rating your overall satisfaction with the CFL
Program, would you say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor
Dissatisfied? Of the five survey respondents, three people (60%) were very satisfied, one person
was somewhat satisfied (20%), and one respondent declined to state (20%). The distribution of
scores is shown in the figure below.

If you were rating your overall satisfaction with the CFL
program, would you say you were...
100%

90%

30% 75%

70%

60%

50%

40%

30% 25%

20%

10%

0% T T T T 1
Very Satisfied Somewhat Neither Somewhat Very
Satisfied Satisfied nor  Dissatisfied Dissatisfied
N=4 Dissatisfied

Figure 13. Ohio-Specific Satisfaction with the Property Manager CFL Program Using

Verbal Scale

The following are the verbatim responses from the four Ohio participants who answered this

survey question.

Rating Verbatim Response

Very Satisfied Free bulbs!

It's easy to do and a no brainer. 1500 bulbs for

Very Satisfied $130 is a great deal. Plus it lets us show people

we are going green.

Going through the program was a bit of a pain.
We tried to be accurate on paperwork. The return

Very Satisfied f ) . .
or us was minor. The residents gave us five
minutes good will and then asked for other things.
| had a few questions that never got answered. A
Somewhat Satisfied few extra bulbs would be nice. | wanted more time

to do the installs.
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Customer Satisfaction with Duke Energy

To assess participants’ satisfaction with Duke Energy, respondents were asked to rate their
satisfaction with Duke Energy on a 1-to-10 scale with 1 being very dissatisfied and 10 being very
satisfied. Their combined scores generated an average satisfaction of 7.8, with half (50%) of
respondents rating Duke Energy with a 9 or 10.

When considered state by state, Ohio participants reported a mean satisfaction score of 8.6 on the
same scale with 60% rating their satisfaction with Duke Energy a 9 or 10. North Carolina
property managers reported a mean satisfaction score of 8.0 with 49% rating Duke Energy a 9 or
10. South Carolina participants reported a mean satisfaction score of 7.7 with 58% rating Duke
Energy overall a 9 or 10. Overall satisfaction and state-by-state satisfaction scores are presented
in the figures below.

Mean Customer Satisfaction with Duke Energy

sc |,

1

T T T T T
0 2 4 6 8

0

Figure 14. Overall Property Manager Satisfaction with Duke Energy

The following are the reasons for participants reporting lower (score of 8 or less) satisfaction
scores with the program.

Table 23. Reasons for Satisfaction Ratings of 8 or Less

Reason for Score of 8 or Less Frequency of Response
High rates 7
Overall customer service (not this CFL 6
program)
Poor support for property managers such
as power off/on, account changes, timely 6

meter reading, tax id changes, etc. (not
specifically this CFL program)

Credit requirements for tenants 2
Poor property manager web interface 1
Power reliability 1
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Property Manager Suggestions for Improvement

Throughout the interview process the property managers that we spoke with offered suggestions
for changes to program. In addition to the recommendations noted earlier in this report, we have
cataloged the following additional suggestions.

ChecKklists and Documentation

Bulbs

Other

“I didn’t know about the checklist spreadsheet until later. So we had to go back and fill it
out. That was a pain. Make sure everyone knows about in advance.”

“The check sheets did not include a spot for closets.”

“I don’t quite know how to say this, but maintenance guys are not very good at counting
bulbs and filling out paperwork. At least not accurately. So it took a lot of my time to
repeatedly count the bulbs during ordering, shipping, installing, inspecting, and returning
them. Anything to cut down on that would be a big help.”

“The spreadsheets are painful. The less we need to fill out the better, but if you want us to
fill something out, then explain why you need to know the number of bulbs in each area.
Better explanations will make people more apt to take the forms seriously.”

“Skip all the spreadsheet forms and create an app for the iPad. Then we can enter the data
and send it directly to you.”

“Give us bulbs for common areas, our offices, etc. The lights stay on longer in those
areas so they’ll accrue more energy savings.”

“Provide a greater variety of bulbs types and wattages, such as candelabra bulbs for
ceiling fans, outdoor bulbs, shorter bulbs, Hollywood bulbs, etc.”

“People don't want bulbs made in China because they are worried about risk of mercury
from faulty bulbs. Stay away from Chinese bulbs.”

“Make it standard practice to provide a small percentage of extra bulbs in case some blow
out.”

“You need to provide bags or kits for broken bulbs. Getting rid of them may be no
problem in Charlotte, but for those of us in remote areas the nearest recycling point is 40
miles away. So all broken bulbs go into the trash and landfill.”

“Send a Duke representative to do the installs. We can send one too and they can work
together.”

“Bigger boxes with more bulbs per box, so there is less individual light bulb packaging
overall.”

“Faster shipping.”

“Free shipping.”

“Better communication from Duke and Honeywell.”

“Look at turnover ratio and if it’s high enough allow them to do the installs when units
change.”
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e “You might have better luck targeting newer properties since the maintenance teams will
be less busy than at older properties.”

e “We would like to have a display from Duke that explains the benefits of the bulbs in our
office.”

e “Keep providing participation certificates. Our owner uses the one we received in
presentations. It’s helped us during presentations at HUD and with investors for new
properties.”
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Tenant Survey Results

Between April 17 and May 23, 2012, TecMarket Works called 1,232 tenants from a pool of
38,412 program participants in the Carolina system and completed 82 phone surveys'>. The
effort had a 6.9% completion rate and an overall sample rate of .02%. Tenants were contacted a
maximum of four times or until the contact resulted in a completed survey or refusal to complete
the survey. The survey instrument can be found in Appendix C: Tenant Survey Instrument.

Eighty five participants started the survey but full completions were obtained from 82 of the
participants. The others had to drop off the phone call and could not complete the survey. For
purposes of consistency, this analysis only uses the data collected from completed surveys.

CFL Installs

Number of CFLs Now Installed

As seen in Figure 15 below, tenants reported that they now have between two and 14 CFLs
installed in the permanent fixtures of their homes for an average of 4.5 bulbs per household.
However, the biggest category of responses was “Don’t Know” with 24 respondents (29%)
indicating they were unsure of how many bulbs they had installed.

How many of the CFLs are now installed in the
permanent light fixtures in your home?

Number of Respondents

Number of CFLs

Figure 15. Number of CFLs Installed in Permanent Fixtures

Location of New CFLs

When asked in what rooms the first three bulbs were replaced, respondents indicated that
living/family rooms were the most common with 52 responses, and bathrooms the second most
popular with 50. [Note that this finding about bathroom lighting appears to be incongruent with

" The process evaluation utilizes 82 out of 85 completed surveys, as not all questions were answered by all 85
respondents.
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property manager interviews in which a sizeable number of respondents reported NOT installing
CFLs in bathroom vanities.] Kitchens were the next most frequently mentioned room with 43
responses, while master bedrooms rounded out the top 4 most common rooms mentioned.
Figure 16 shows the full range of responses.

In what room was the bulb installed?

60 57 0
50 - 45

40 - 36

Number of Respondents

Figure 16. Location of Bulb Replaced

Estimated Hours of Bulb Use

CFL Estimates

In order to determine the average hours of use per bulb per day, tenants were asked to estimate
the typical hours of use for the first three CFLs that were directly installed in their homes. Their
estimates generated an average of 4.1 hours per day (See Figure 17). Moreover, 76% percent of
respondents said that the hours of bulb usage remained the same after the installs were complete.
Four percent of respondents felt that they were leaving the new CFLs were on longer than the old
bulbs at an average of 2.3 hours more usage each day. A similar 4% felt that their bulb usage had
gone down to an average of 3.6 hours of use per day.
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On average, approximately how many hours
per day is this light used?
30% 27%
5% 24%
21% 20%
20% -
15% -
10% -
5% - 3% 4% 1%
(1]
0% T T T T T - T . T __|
lessthan 1to2 3to4 S5to10 11to12 13to24  DK/NS
1

Figure 17. Estimated Hours of Bulb Use per Day

Non-CFL Estimates
When asked how many non-CFL bulbs in their households were used more than two hours per
day, 57% of tenants surveyed said that zero bulbs were used for more than two hours per day. An
additional 11% said their non-CFL bulbs were used for just one hour per day. Figure 18 shows
the full range of responses respective to estimated hours of use.

60%

50%

40%

30%

20%

10%

0%

How many of these non-CFL bulbs are in sockets that
typically used for more than 2 hours a day?

57%
i 15%
11%
- 6%
4% 3% 2% 2%
_ : : . : [ | I == =
0 1 2 3 4 5 6 DK/NS

Figure 18. Estimated Hours of Non-CFL Bulb Use
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Disposition of Replaced Bulbs

When asked what happened to the bulbs that were removed, 51% of respondents indicated that
the installer removed them, 20% placed the old bulbs in storage, and 23% threw away their old

bulbs.

100
90
80
70
60
50
40
30
20
10

Number of Respondents

What happened to the bulb that was removed?

91
36 40

Installer removed Stored it Threw it away
it

DK/NS

Figure 19. Disposition of Old Bulb after Removal

Types of Non-CFLs Remaining in Tenant Homes
Incandescent bulbs were far and away the most frequently mentioned type of bulb to be replaced
with 76% of respondents mentioning this bulb type. More specifically, 28% of respondents
reported that 45-70 watt bulbs had been replaced. Thirteen percent indicated that 71-99 watt
bulbs had been replaced, and 5 percent reported replacing bulbs of 100 watts or more. Figure 20
shows the full distribution of responses.
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What type of bulb was replaced?
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Figure 20. Type of Bulb Replaced

Specialty Bulbs

In terms of the most popular specialty bulbs in tentant homes, candelabra bulbs ranked first on

the non-CFL list with 15 people reporting a total of 139 bulbs. The most popular specialty CFL
was outdoor flood lights with 3 people reporting a total of 20 bulbs. Table 24 shows the number
of people reporting specialty bulbs and the number of bulbs of that type.

Table 24. Specialty Bulb Types

Specialty Bulb Type Respo’:ldents # Bulbs
Dimmable CFLs 1 1
Dimmable Incandescents 5 6
Outdoor flood CFLs 3 20
Outdoor flood Incandescent 5 13
Three way CFLs 2 4
Three way Incandescents 7 14
Spotlight CFLs 0 0
Spotlight Incandescents 2 5
Recessed CFLs 0 0
Recessed Incandescents 0 0
Candelabra CFLs 1 6
Candelabra Incandescents 15 139
Other CFLs 1 8
Other Incandescents 11 41
Other: Vanity Globe 10 NA

February 18, 2013 60

Duke Energy

OFFICIAL COPY

Mar 05 2014



SACE 1st Response to Staff
009138

TecMarket Works Findings

Other: Tube Florescent 9 NA
Other Night light 2 NA
Other: Mercury Vapor 1 NA

Number of Bulbs in Use

Because this program involved direct installs, it was important to determine how many tenants
were already using CFLs in their homes. Fifty seven percent of respondents said that they had no
CFLs previously installed, while 38% indicted that they had already installed CFLs, and an
additional 5% reported that CFLs were installed before they moved in. When asked how many
CFLs were already in the use 68% of respondents reported having between one and four bulbs
installed. As seen in Table 25 the most popular number of previously installed CFLs was two,
with 23% of respondents.

Table 25. Number of Previously Installed CFLs

Number of CFLs Number of Percept of Those With
Previously Installed Respondents PrewougII:)LISnstalled
1 3 10%
2 7 23%
3 6 19%
4 5 16%
5 1 3%
6 2 6%
9 2 6%
10 1 3%
12 2 6%
All 1 3%
Some 1 3%

Number of Non-CFLs Remaining in Tenant Homes

When asked to estimate the number of remaining bulbs in their homes that were not CFLs, 28%
reported zero, indicating that all the bulbs in their homes were CFLs. Forty one percent reported
one to five bulbs as non-CFLs, while another 16% indicated that six to ten bulbs were non-CFLs.
Seven percent were unsure.
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What is your best estimate of the number of bulbs installed
in your home that are not CFLs?

30% 28%

[ B

794
170

Percent of Respondents
[y
i
=

i 207 207
5% 7 ;o 1% 1% 1% 1% °

Number of Non-CFLs

Figure 21. Number of Non-CFL Bulbs Remaining in Tenant Homes

CFL Usage

In addition to the energy savings generated via the direct installs, one of Duke Energy’s primary
goals was to encourage the use of CFLs in the future. To evaluate the effectiveness of the
program in this regard, tenants were asked a series of questions to explore their propensity to
purchase and install CFLs after participating in the program.

Previous CFL Usage

As shown in Figure 22, 16% of those surveyed reported that they had made their first CFL
purchase within the past year, while 29% had been using CFLs for two or more years. But more
importantly, more than half (53%) of survey respondents indicated that they had never purchased
CFLs before. This indicates that the direct install program has been successful in reaching a
majority of tenants who would otherwise not have been likely to begin using CFLs
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How many years have you been using CFLs?
0,

60% 539
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purchased less years

before N=82

Figure 22. Years of CFL Usage Prior to the Program

Propensity for Future CFL Usage
When asked about the likelihood of buying and using CFLs in the future using a scale of 1 to 10
where 1 means not at all likely and 10 means very likely, respondents returned an average
likelihood of 8.5. Fifty seven percent rated their likelihood as a 10, as shown in Figure 23.

60%

50%

40%

30%

20%
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0%

Likelihood of buying and using CFLs in the future
57%

N=73
8% 7% 7% 8%
4%
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Figure 23. Likelihood of Buy and Using CFLs in the Future on 1-10 Scale

The positive response rate for future usage was even higher when tenants were asked to rate their
likelihood of purchasing and installing CFLs using a verbal rather than numeric scale. Seventy
three percent of respondents felt that they were more likely to do so, compared to 6% who were
less likely and 21% who were neither more nor less likely. When asked why they were more
likely to do so, 37% answered because CFLs save money. 17% said because they save energy,
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and 15% felt they would buy CFLs because they like the brightness. Table 26 presents all of their
reasons.

Table 26. Reasons for Being More Likely to Purchase CFLS in Future

Reason for being more likely to buy N % of
CFLs Responses | Respondents

Save money/lower bills 26 37%
Save energy 12 17%
Brightness 11 15%
Light quality 7 10%
Last longer 7 10%
Not as hot 4 6%

Better for environment 4 6%

Total Respondents 71 100%

Just five people felt they would be less likely to purchase CFLs in the future. Their responses are
show below.

Table 27. Reasons for Being Less Likely to Purchase CFLS in Future

Reason for being more likely to buy Frequency of
CFLs Response
| do not like the light quality 1

| don't like the light, they glare if they
are not under a shade.

| hate the light from CFLs 1

| will buy the incandescent in the future
because that's what I'm used to.
They've always worked, | always like
the light quality, and they look nice.
They are too dark. | can't read with that
light.

1

Because intended future behavior is not the same as present behavior we also asked about any
CFL purchases already completed since participating in the program. Only 4% of respondents
reported purchasing additional CFLs, compared to the 96% who said that they had not purchased
CFLs. While this 4% positive response rate is low, the result is not surprising given that the
currently installed bulbs have a projected life span that is longer than the interval between their
installation and the date of the survey.

Factors Influencing the Purchase of CFLs

When making a light bulb purchase a number of different factors can influence a buyer’s
decision. To help determine which factors have a greater influence we asked customers to rate
importance on a scale of 1 to 10 with 1 being not at all important and 10 being very important.
When the responses are ranked according to mean importance scores “cost savings on utility
bill” tops the list as the most important factor at 9.7, followed immediately by “energy savings”
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with a score of 9.6. Availability of bulbs in stores where you shop rounded out the top three with
a score of 9.2. The full distribution of scores is presented in Table 28 below.

Table 28. Importance of Bulb Characteristics in Purchasing Bulbs

Bulb Characteristic Imx‘:’taannce
Cost savings on utility bill 9.7
Energy savings 9.6
Availability in stores you normally shop 9.2
Purchase price 8.9
Availability of utility programs 8.6
Selection of wattage and light output 8.4
Recommendations from utility company 7.8
Recommendations from family and friends 7.7
Ease of bulb disposal 6.7
Speed to full lighting level 6.6
Mercury Content 6.3
Ability to dim the lighting level 5.8
Appearance of bulb 3.7

As seen in the table above, factors often perceived as barriers to CFL adoption, such as
appearance (3.7), ability to dim bulbs (5.8) and ease of disposal (6.3) were rated as the least
important characteristics. Overall, this suggests that an effective way to increase CFL adoption
and installation by tenants of multi-family properties is to focus messaging on cost and energy
savings and to make the bulbs available in stores where tenants normally shop.

Preferred Channels for CFL Distribution

TecMarket Works asked approximately half'* (n=44, 54%) of the surveyed tenants to rate their
likelihood of participation, on a 1-to-10 scale, in six hypothetical CFL distribution programs that
offered discount CFLs, and then asked the other half (n=38, 46%) of surveyed tenants to rate
their likelihood of participation, on a 1-to-10 scale, in six hypothetical CFL distribution
programs that offered free CFLs. The mean ratings and program types are shown in Figure 24.

Likely participation is rated highest for programs that use direct mail (4.4 for discount, 3.7 for
free), while manufacturer coupons, retailer store coupons, and stands in parking lots follow close
behind. All scores within groups (free and discount) were clustered closely, and all scores for the
distribution methods (direct mail, coupon, etc.) were clustered within one half point of the others,
indicating that upon comparison there were relatively small differences between findings.

When ranked in order of preference, both groups scored the distribution methods in the same
order. This suggests that tenant preferences for various distribution methods remain constant
despite the differing financial incentives offered.

" The survey data collection tool used has a function which assigns “free” or “discount” at random.
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For all hypothetical distribution methods, tenants rated their likelihood of participating higher for
programs that offer discount bulbs rather than programs that offer free bulbs. This seemingly
incongruous finding may be an artifact of the small sample sizes involved, but it does suggest
that price may not be the dominant factor driving bulb purchasing decisions.

Likelihood of participating in a CFL program that
utilizes...

Online Vendor

Stand in Parking Lot

Community Event B Free

Manufacturer B Discount

Coupon

Retailer or Store
Coupon

Direct Mail

0 1 2 3 4 5

Figure 24. Mean Ratings of Likelihood of Participation in CFL Programs Among Tenants

We also delved a bit deeper into the direct mail distribution method to ask respondents to rate
their interest in participating in a CFL program that uses direct mail to ship specialty bulbs. Their
ratings averaged 8.8 on the 10 point scale (See Figure 25). In fact, more than two thirds (68%) of
respondents rated their level of interest in participating a 10. This suggests a strong interest in
this type of program among tenants of multi-family properties.
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Tenant interest in direct mail specialty CFL program that
ships discounted specialty bulbs directly to your home
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Figure 25. Tenant Interest in Direct Mail Specialty CFL Program

Behavior Change

To determine if participation in the program had impacts on tenant behavior, we asked tenants if
they had changed any habits related to energy use. Among those surveyed, 77% (65 tenants)
indicated no change, but 23% (19 people) did report changing their behavior. In a follow up
question to the 19 tenants who did change their behavior, we found that among this group 47%
reported turning off lights, 16% unplugged items when not in use,11% added timers or sensors,
26% used less HVAC, 16% reduced water usage, and 5% ran full loads when washing dishes or
laundry. Responses are shown below.

Table 29. Tenant Changes in Energy Habits

Behavior Change Response | Responding _
Turn off lights 9 47%
Unplug or turn off when not in use 3 16%
Added timers or sensors 2 11%
Use less HVAC 5 26%
Use less water 3 16%
Full loads in dishwasher, washer, drier 1 5%

We also surveyed tenants to learn if they had made any energy efficiency improvements to their
homes after participating in the direct install CFL program. As may be expected among those
who rent rather than own their homes, the number of people who reported making energy
efficiency improvements was low. Eighty four percent reported taking no action, compared to
16% who did. Of those who took action, the most common improvement was adding weather
stripping with six people doing so. Installing low flow showerheads was next, with five
respondents indicating that they had done so. All improvements are shown in the below. Note
that some respondents reported taking more than one action.
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Table 30. Tenant Energy Efficiency Improvements

Frequency Percentage
Improvement of :
Responding
Response
Weather stripping 6 7%
Low flow showerhead 5 6%
Programmable thermostat 2 2%
Wall or ceiling insulation 1 1%
Caulking 1 1%
Faucet aerators 0 0%
Outlet or switch gaskets 0 0%
None of these 69 84%

From these relatively low numbers of energy efficiency improvements and personal behavior
changes we conclude that while the program was effective at placing energy efficient bulbs in
tenant residences, as currently administered, the educational aspects of the program are
insufficient for driving widespread behavior change or efficiency improvements within this
audience. If energy savings deriving from these sources should become an increasingly
important goal of the program in the future, then additional steps toward energy efficiency
awareness and education may need to be added.

Attitudes and Awareness

Because tenants were informed about the program by their property managers and not by Duke
Energy directly, we sought to ascertain why customers thought that Duke Energy was providing
free CFLs through the direct install program. The highest scoring reason on the multiple choice
response was “Duke Energy wants to save energy for economic reasons;” followed closely by
“Duke Energy wants to save energy for environmental reasons”. The distribution of scores is
presented in Figure 26 below. Reasons for respondents selecting the Other category follow Table
31 immediately after the figure.

February 18, 2013 68 Duke Energy

OFFICIAL COPY

Mar 05 2014



TecMarket Works

SACE 1st Response to Staff

009146

Findings

Why do you believe that Duke Energy is providing free CFLs to
their customers?
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Figure 26. Customer Perceptions of Duke Energy’s Reasons for Giving Free CFLs

Table 31. Reasons for Other Response

Reason for Other Response Frequency of Response
Don't Know/Not Sure 8
Saves Duke Energy money 4
So people to start using CFLs 4
Save customers money/ lower rates 3

Duke wants to promote energy efficient
living.
Duke wants to save energy. 1

Duke wants to address increased demand 1
for power.

Duke wants to make customers happy.
Because Duke is a good company.
Maybe because Duke loves us.

This benefits Duke Energy somehow.

Duke receives incentives from the maker of
1
the bulbs.

—_

[N RS G (IS O N

Verbatim responses are listed below.

“Duke Energy gets a tax break.”
“Duke Energy wants to introduce more people to CFLs. A lot of people probably
wouldn't have tried them.”
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“Duke Energy wants to save money.”

“Duke is doing this so that we can start using CFLs.”

“Duke receives Incentives from the maker of the bulbs.”
“Duke wants maximum use at lowest price for its customers.”
“Duke wants people to buy CFLs in the future.”

“Duke wants to address increased demand for power.”

“Duke wants to introduce customers to the better bulbs.”
“Duke wants to keep rates lower.”

“Duke wants to make customers happy and provide better lighting.”
“Duke wants to promote energy efficient living.”

“Duke wants to save energy.”

“It reduces costs on Duke Energy's end.”

“It somehow saves Duke money.”

“Maybe because Duke loves us.”

“This benefits Duke Energy somehow.”

Customer Satisfaction

Customer satisfaction is very high among surveyed tenants in the Carolina System. No attribute
scored less than 8.9 on a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied.
More specifically tenant ratings were: light quality (8.9) and bulb quality (9.2), ovreall program
satisfaction (9.2), and satisfaction with Duke Energy (9.0).

Satisfaction with Light Quality
The overall satisfaction scores for light quality using the 10 point scale are high with a mean
satisfaction rating of 8.9 and 71% of respondents rating the light quality with a 9 or 10. The
distribution of scores is presented in Figure 27, while Table 32 shows their reasons for being less
than fully satisfied.
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Customer Satisfaction with Light Quality
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Figure 27. Customer Satisfaction with Quality of Light

The following are the reasons for tenants reporting lower (score of 8 or less) satisfaction scores

with the program.

Table 32. Light Quality: Reasons for Satisfaction Ratings of 8 or Less

Reason for Score of 8 or Less Frequency of Response
Not bright enough 3
Don't like light quality 2
Too long to warm up 1
Appearance 1
Not sure 1
Nothing 1

Satisfaction with Bulb Quality

When asked to use the same 10 point scale to rate their satisfaction with the overall bulb quality,
respondents gave an average satisfaction rating of 9.2. Three quarters of them rated their
satisfaction as a 9 or 10. The remainder of the ratings is shown in Figure 28. Table 33 shows

reasons for lower satisfaction ratings.
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Customer Satisfaction with Overall Bulb Quality
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Figure 28. Customer Satisfaction with Overall Bulb Quality

Table 33. Bulb Quality: Reasons for Satisfaction Ratings of 8 or Less
Reason for Score of 8 or Less Frequency of Response

The light is OK when there is a shade over
the bulb.

| hate the light quality.

The bulbs are too dark.

It takes too long for the lights to warm up.
| don't like the inconsistent light quality.

The light is not as bright as incandescent
bulbs.

Nothing 1
Not sure 1

1

[ N RS ) (RNIE U NI N

Program Satisfaction

The overall satisfaction scores for the direct install CFL program are very high with a mean
rating of 9.2. What is more, 76% of respondents rated the program with a 9 or 10. The
distribution of scores is presented in Figure 29. For tenants reporting lower (score of 8 or less)
satisfaction scores with the program, we asked them how it might be improved. Their responses
are shown in Table 34.
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Customer Satisfactin with Direct Install CFL Program
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Figure 29. Customer Satisfaction with Direct Install CFL Program

Table 34. Program Satisfaction: How to Improve for Those with Score of 8 or Less
How to Improve Satisfaction Frequency of Response

No Response 3

Better quality light bulbs
Brighter light bulbs
Reduce/explain CFL program overlap

More energy savings
CFLs to fit different fixtures

=S ala NN

Satisfaction with Duke Energy

Tenants were also highly satisfied with Duke Energy, rendering a mean satisfaction score of 9.0
on the same 10 point scale. However, a slightly more modest 65% of customers deigned to rate
Duke Energy with a 9 or 10. The distribution of scores is presented in Figure 30 below. For
tenants reporting lower (score of 8 or less) satisfaction scores with Duke Energy, we asked them
how those scores might be improved. Their responses are shown in Table 35.
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Customer Satisfactin with Duke Energy
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Figure 30. Customer Satisfaction with Duke Energy

Table 35. Duke Energy Satisfaction: How to Improve for Those with Score of 8 or Less

How to Improve Satisfaction

Frequency of Response

Lower rates 7
Better explain rate increases 1
More efficiency programs 1
Fewer/shorter outages 1
Improved customer service 1

In person meter reading for high bill
complaints

Better explain merger

| don't want to get into it.
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