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RECEIVED

COMMONWEALTH OF KENTUCKY NOV 17 2008
BEFORE THE PUBLIC SERVICE COMMISSION puBLIC SERVICE
COMMISSION
In The Matter Of:
THE ANNUAL COST RECOVERY FILING CASE NO. 2008-00 ﬂ 5
FOR DEMAND SIDE MANAGEMENT BY
DUKE ENERGY KENTUCKY, INC.

R L

FILING OF THE ANNUAL STATUS REPORT AND ADJUSTMENT OF THE 2008
DSM COST RECOVERY MECHANISM WITH FILING OF THE AMENDED
TARIFF SHEETS FOR GAS RIDER DSM (FOURTH REVISED SHEET NO. 62)
AND ELECTRIC RIDER DSM (FOURTH REVISED SHEET NO.78)

Now comes Duke Energy Kentucky, Inc. (“Duke Energy Kentucky” or the
“Company”™) with the consensus of the Residential Collaborative and the Commercial &
Industrial Collaborative, and pursuant to this Commission’s November 4, 2004 Order in
Case No. 2003-00367, February 14, 2005 Order in Case No. 2004-00389, April 4, 2006
Order in Case No. 2005-00402, May 15, 2007 Order in Case No. 2006-00426, and May 14,
2008 Order in Case No. 2007-00369, files its annual status report and proposes an
adjustment to the 2008 Demand Side Management (“IDSM™) Cost Recovery Riders
(“Application™). The Applicant is Duke Energy Kentucky of 1697 Monmouth St.,
Newport, Kentucky 41071. The Residential Collaborative members are: Paul Adams
(Kentucky Attorney General’s Office), Nina Creech (People Working Cooperatively), Joy
Herald Rutan (League of Women Voters), Florence Tandy (Northern Kentucky
Community Action Commission), Beth Hodge (Brighton Center), Carl Melcher (Northern
Kentucky Legal Aid), Karen Reagor (Kentucky NEED Project), Pat Dressman (Campbell
County Fiscal Court), Monica Braunwart (Boone County Fiscal Court) and John Davies

{(Department of Energy Development and Indépendence). The Commercial & Industrial



Collaborative members are Paul Adams (Kentucky Attorney General’s Office), Jock Pitts
(People Working Cooperatively), Monica Braunwart (Boone County Fiscal Court), Karen
Reagor (Kentucky NEED Project), John Cain (Wiseway Supply), Daniele Longo (Northern
Kentucky Chamber of Commerce), Pat Dressman and Russell Guy (Campbell County
Fiscal Court), Bob Flick (Flick’s Foods), Kris Knochelmann (Knochelmann Heating &
Ain), Ed Monohan, Sr. (Monohan Development Company), Gary Sinclair (Kenton County
Fiscal Court), and John Davies (Department of Energy Development and Independence).

With the exception of the Kentucky Attorney General’s office, which will indicate
its opinion at a later date, the members of both the Residential Collaborative and the
Commercial & Industrial Collaborative agreed with this Application.

In addition to filing the annual status report, Duke Energy Kentucky and the
Residential and Commercial & Industrial Collaboratives respectfully request a modification
of Duke Energy Kentucky’s DSM Riders to reflect the reconciliation of planned and actual
expenditures, lost revenues, and shared savings. For this filing, Duke Energy Kentucky
will also be providing results of the recently completed impact evaluation studies for some
of the programs. This information is used to reconcile past estimates of lost revenues and
shared savings. In addition, Duke Energy Kentucky is informing the Commission that it
intends to file a separate application for implementation of a set of energy efficiency
programs under its save-a-watt program. The Company plans to continue the existing
programs under the current DSM model until such time as the Commission approves the
new programs under the save-a-watt model. The Company will perform a final true-up
and reconciliation of the current DSM Riders before converting to a new energy

efficiency and DSM recovery model. Any remaining balances (over or under) can be



transferred to the new save-a-watt Rider or used to close out the existing Rider.
1. INTRODUCTION

A. Background

On December 17, 2002, the Commission issued its Order in Case No. 2002-00358
approving Duke Energy Kentucky's plan to continue the following DSM programs
Residential Conservation and Energy Education, Residential Home Energy House Call, and
Residential Comprehensive Energy Education for a three-year period ending December 31,
2005; to continue to fund the expansion and improvement of existing programs and the
development of new programs; and to implement a revised low-income home energy
assistance program as a pilot through May 31, 2004. These programs were extended
through 2009 by the April 4, 2006 Order in Case No. 2005-00402. The Commission, in
its November 30, 2003 Order in Case No. 2003-00367, also approved the implementation
of PowerManager, a residential direct load control program, through the year 2007. The
Commission’s April 4, 2006 Order in Case No. 2005-00402 authorized the Personalized
Energy Report (“PER™) program as a pilot program. Finally, the Commission’s May 14
Order in Case No. 2007-00369 approved the Company’s PowerManager program through
2012 and approved the PER program for recovery of lost revenues and shared savings.

This filing specifically addresses the requirements in prior Commission Orders:
November 20, 2003 Order in Case No. 2003-00367, Febmary 14, 2005 Order in Case
2004-00389, April 4, 2006 Order in Case No. 2005-00402, May 15, 2007 Order in Case
No. 2006-00426, and May 14, 2008 Order in Case No. 2007-00369. In addition, this filing
is being made consistent with the Commission’s September 18, 2007 Order in Case 2007-

00369 granting Duke Energy Kentucky’s request to file annual [XSM applications no later



than November 15, 2007. In the status and reconciliation portion of this report, expenses
are reported for the period July 1, 2007 through June 30, 2008.

Duke Energy Kentucky requests an QOrder in this proceeding that, as long as Duke
Energy Kentucky continues to file annual DSM applications by November 15 of each year,
the rates approved in such applications shall remain in effect until the effective date of new
DSM rates approved by the Commission, or until otherwise ordered by the Commission.

B. Definitions

For the purposes of this Application, the following terms will have the meanings
established in the Principles of Agreement, Demand Side Management (Exhibit 1 to the
Application in Case No. 95-312, dated July 15, 1995):

1) “DSM Revenue Reguirements” shall mean the revenue requirements
associated with all Program Costs, Administrative Costs, Lost Revenues (less
fuel savings), and the Shareholder Incentive.

2) “Collaborative” shall mean the Duke Energy Kentucky DSM Collaborative,
which was established by the Signatories and other parties separately from this
process.

3) “Program Costs” shall mean the costs incwrred for planning, developing,
implementing, monitoring and evaluating the DSM programs described in
Section X1 of the Principles of Agreement, Demand Side Management (pp. 11-
19) and the DSM programs that have been approved by the Collaborative.

4) “Administrative Costs” shall mean the costs incurred by or on behalf of the
collaborative process and that are approved by the Collaborative, including, but

not limited to, costs for consultants, employees and administrative expenses.



5) “Lost Revenues” shall have the meaning in Section IV of the Principles of

Agreement, Demand Side Management.

6) “Shareholder Incentive” shall have the meaning in Section IV of the

Principles of Agreement, Demand Side Management.

7) “DSM Cost Recovery Mechanism” shall have the meaning in Section IV of

the Principles of Agreement, Demand Side Management.

8) “Voucher” shall mean the credit receipt the customer receives from a social

service agency. The voucher can be used by the customer as a partial payment

toward the utility bill.

IL. STATUS OF CURRENT DSM PROGRAMS

Duke Energy Kentucky currently offers the following programs, the costs of which

were recoverable through the DSM Cost Recovery Rider mechanism approved by the

Commission in Case No. 2004-00389 and in subsequent proceedings.

Program 1:
Program 2:
Program 3:
Program 4:
Program 5:
Program 6:
Program 7:
Program 8:
Program 9:

Program 10:

Residential Conservation and Energy Education

Residential Home Energy House Call

Residential Comprehensive Energy Education Program (NEED)
Program Administration, Development & Evaluation Funds
Payment Plus

PowerManager

Energy Star Products

Energy Efficiency Website

Personalized Energy Report (PER)

C&I High Efficiency Incentive (for Businesses and Schools)



Program 11: PowerShare

Under the current DSM Agreement and prior Commission Orders, all of these
programs except PowerManager and PER, will end December 2009 unless an application is
made to continue them. The PER program was implemented as a pilot program.

This section of the Application provides a brief description of each current
program, a review of the current status of each program, and information on any changes
that may have been made to the programs. The following table provides a brief summary
of the Joad impacts achieved and level of participation obtained during this filing period.

Summary of Load Impacts July 2007 Through June 2008

Incremental " Load Impacts Net of Free Riders

Residential Programs ~ Participation =~ kWh = kW
Home Energy House Call : 568 . 149,952 - 170
Energy Efficient Website . 445 100061, 2756
‘Energy Star Products ' 43123 1844079 2806 :
‘Low Income Program ... 285 165095 454
_ Refrigerator Replacement | 85 92385 23
‘Personalized Energy Repont R ; o
PowerManager 819 ... %468
NEED B25 | 72681 6.3
Total Residential 46030 2,224 363

otal Resids T R ) 13457
“Energy Star Products is number of bulbs not participants. :

~Incrementai  Load Imp_a_c_t's"Njét_ _of Free Riders -

Non-Residential Programs Participation kMyh kW
8l Lighting 24777 16712153 24082
C&I HVAC | 2g83  7,198766 - 27288
C&l Motors 4 1,851 66
Power Share ... oo B20
Total Non-Residential 27465 23812762 57666
Total 73495 26,137 125 71123

Results of the current cost-effectiveness test results for each of the programs are

provided in Appendix A.



A. Program 1: Residential Conservation and Energy Education

The Residential Conservation and Energy Education program is designed to help
the Company’s income-qualified customers reduce their energy consumption and lower
their energy cost. This program specifically focuses on LIHEAP customers that meet the
income qualification level (i e., income below 130% of the federal poverty level). This
program uses the LIHEAP intake process as well as other community outreach to
improve participation. The program provides direct installation of weatherization and
energy-efficiency measures and educates Duke LEnergy Kentucky’s income-qualified
customers about their energy usage and other opportunities to reduce energy consumption
and lower their costs.

The Company estimates that at least 6,000 customers (number of single family
owner-occupied households with income below $25,000) within Duke Energy
Kentucky’s service area may qualify for services under this program. The program has
provided weatherization services to 251 homes in 2000; 283 in 2001; 203 in 2002; 252 in
2003; 252 in 2004; 130 in 2005; 232 in 2006; and 252 in 2007. For the fiscal year 2007-
2008, 265 homes were weatherized.

The program is structured so that the homes needing the most work and having
the highest energy use per square foot receive the most funding. The program does this
by placing each home into one of two “Tiers.” This allows the implementing agencies to
spend the limited budgets where there is the most cost-effective and significant potential
for savings. For each home in Tier 2, the field auditor uses the National Fnergy Audit
Tool (“NEAT”) to determine which specific measures are cost-effective for that home.

The specific services provided within each Tier are described below.



Therm / square foot

kWh use/ square foot

Investment Allowed

Tier 1

0 <1 therm/ fi2

0<7kWh/fi2

Up to $600

Tier 2

1 + therms / fi2

7+ LkWh/ {12

AIISIR > 1.5 up to $4K

SIR = Savings - Investment Ratio

Tier 1 Services

Tier 1 services are provided to customers by Duke Energy Kentucky through its

subcontractors. Customers are considered Tier 1 if they use less than 1 therm per square

foot per year or less than 7 kWh per square foot per year based on the last year of usage

(weather adjusted) of Company-supplied fuels. Square footage of the dwelling is based

on conditioned space only, whether occupied or unoccupied.

It does not include

unconditioned or semi-conditioned space (non-heated basements). The fotal program

dollars allowed per home for Tier One services is $600.00 per home.

Tier 1 services are as follows:

Furnace tune-up & cleaning

Furnace replacement if investment in repair over $500 (through Gas WX

program)

Venting check & repair
Water heater wrap

Pipe wrap

Waterbed malttress covers

Cleaning of refrigerator coils

Cleaning of dryer vents




e Compact Fluorescent Light (“CFL”) Bulbs

o Low-flow shower heads and aerators

¢  Weather-stripping doors & windows

e Limited structural corrections that affect health, safety, and energy up to $100

* [nerpgy education

Tier 2 Services

Duke Energy Kentucky will provide Tier 2 services to a customer if they use at
least 1 therm or at least 7 kWh per square foot per year based on the last year of usage of
Duke Energy Kentucky-supplied fuels.

Tier 2 services are as follows:

o Tier I services plus:

e Additional cost-effective measures (with SIR > 1.5) based upon the results
of the NEAT audit. Through the NEAT audit, the utility can determine if
the cost of energy saving measures pay for themselves over the life of the
measure as determined by a standard heat loss/economic calculation
(NEAT audit) utilizing the cost of gas and electric as provided by Duke
Energy Kentucky. Such items can include, but are not limited to, attic
insulation, wall insulation, craw! space insulation, floor insulation and sill
box insulation. Safety measures applying to the installed technologies can
be included within the scope of work considered in the NEAT audit as
long as the SIR is greater than 1.5 including the safety changes.

Regardless of placement in a specific tier, Duke Energy Kentucky provides

energy education to all customers in the program.



To increase the cost-effectiveness of this program and to provide more savings
and bill control for the customer, the Collaborative and Duke Energy Kentucky proposed
in the September 27, 2002 filing in Case No. 2002-00358, and subsequently received
approval to expand this program, to include refrigerators as a qualified measure in owner-
occupied homes, Refiigerators consume a large amount of electricity within the home,
and the program impacts have been updated during this year to reflect current energy
savings and refrigerator replacements. To determine replacement, the program
weatherization provider performs a two-hour meter test of the existing refrigerator unit.
If it is a high-energy consumer as determined by this test, the unit is replaced. The
program replaces about half of the units tested. Replacing with a new Energy Star
qualified refrigerator, which uses approximately 400 kWh, results in an overall savings to
the average customer typically in excess of 1,000 kWh per year.

Refrigerators tested and replaced:

e 2003 =116 tested and 47 replaced
e 2004 =163 tested and 73 replaced
e 2005=115 tested and 39 replaced
e 2006 =116 tested and 52 replaced
e 2007 =136 tested and 72 replaced
e 2008 =173 tested and 85 replaced

The existing refrigerator being replaced is removed from the home and destroyed
in an environmentally appropriate manner to assure that the units are not used as a second
refrigerator in the home or do not end up in the secondary appliance market.

With respect to the weatherization and auditing portions of this program, there



were no additional impact evaluations conducted during this reporting year. However,
the refrigerator program impacts have been updated, presented in Appendix B, with an
average savings of 1087 kWh in Kentucky. This updated energy savings finding is used
in the current cost effectiveness results reported within this filing. Recommendations
from this analysis include more aggressive pursuit of the removal of “second units”, or a
second refrigerator on the premises, as well as enhanced installation review to ensure that
instaliation protocols are being followed by auditors.

B. Program 2: Residential Home Energy House Call

The Home Energy House Call (“HEHC”) program, implemented by Duke Energy
Kentucky subcontractor Enertouch Inc (d/b/a GoodCents Solutions), provides a
comprehensive walk-through, in-home analysis by a qualified home energy specialist to
identify energy savings opportunities in homes. The energy specialist analyzes the total
home energy usage, checks the home for air infiltration, examines insulation levels in
different areas of the home, and checks appliances and heating/cooling systems. A
comprehensive report specific to the customer’s home and energy usage is then
completed and mailed back to the customer within ten business days. The report focuses
on the building envelope improvements as well as low-cost and no-cost improvements to
save energy. At the time of the home audit, the customer receives a kit containing several
energy Saving measures at no cost. The measures include a low-flow showerhead, two
aerators, outlet gaskets, two compact fluorescent bulbs, and a motion sensor night-light.
The auditors install the measures so customers can begin realizing an immediate savings

on their electric bill or the customer may choose to install the measures themselves.

For the period of July 1, 2007 through June 30, 2008, a total of 568 audits were



completed in Kentucky, surpassing the annual goal of 500. During this filing period,
direct mail brochures were mailed to 19,167 customers and Duke Energy Kentucky
received 657 responses — 3.4% response rate. 21% of responses were from the business
reply card, 42% were phone responses, and 37% of the responses were through our web
enrollment process. To date, customer satisfaction ratings for the program continue to
remain high - 4.8 on a five-point scale.

Some changes to the program delivery went into effect August 18, 2008. The
auditors pow carry laplop computers on-site and can enter the data collected into the
software during the audit, eliminating error in third-party interpretation that was possible
in the previous process. This new process will allow a quicker turnaround time for
customers to receive their reporis. They will be available on-line within twenty-four
hours of audit completion. The Company has also updated its report software to provide
a much more comprehensive and user-friendly customer report.

In the Fall of 2007, Duke Energy Kentucky solicited Requests for Proposals
(“R¥Ps™) for the implementation of three of its energy efficiency programs, including this
program, and the contract was awarded to Wisconsin Energy Conservation Corporation
(“WECC”) located in Madison, Wisconsin. WECC has been administering and
implementing programs for twenty-five years. It is one of the largest program operators
in the region. WECC’s knowledge of home energy audits comes from years of
experience administering weatherization programs for income eligible customers
including the Home Performance Program offered jointly by Duke Energy Indiana Inc.
and Vectren Energy Delivery. WECC has contracted with Thermo-Scan Inspections

(“TSI") located in Carmel, Indiana to deliver this program. TSI has been in the business



of providing a wide array of inspection services for commercial and industrial businesses,
municipalities, contractors and homeowners to identify, repair and protect homes,
buildings, equipment and structures from moisture, leaks, corrosion and inefficient
energy usage since 1979 They received the Energy Star for Homes Outstanding
Achievement Award two years in a row, recognizing the important contribution they
make to energy efficient construction and environmental protection. Together, WECC
and TSI can provide the administration, marketing, staff, tracking, systems, logistics,
training, customer service, scheduling and technical support required to support Duke
Energy Kentucky’s Home Energy House Call program. The transition to WECC and TSI
will take place November 1, 2008. Duke Energy has been working with WECC, TSI and
GoodCents to ensure a seamless transition for the customers.

The Residential Home Energy House Call program evaluation was updated for
this filing period. The evaluation includes a process and impact evaluation, as well as a
statistical billing analysis comparing pre and post energy usage trends. These savings
estimates, customer response, and program recommendations are described in the report
in Appendix C. Two types of energy savings estimation methodologies were employed
and compared. Given the fact that statistical comparisons of pre- and post-energy usage
within a home is a more rigorous measure of energy savings, compared to engineering
estimation, the cost effectiveness results employ the energy savings derived from the
statistical billing analysis findings.

C. Program 3: Residential Comprehensive Energy Education

The Residential Comprehensive Energy Education program is operated under

subcontract by Kentucky National Fnergy Education Development (“NEED”). NEED



was launched in 1980 to promote student understanding of the scientific, economic, and
environmental impacts of energy. The program is currently available in 46 states, the
U.S. Virgin Islands, and Guam. The program has provided unbiased educational
information on all energy sources, with an emphasis on the efficient use of energy.
Energy education materials, emphasizing cooperative learning, are provided to teachers.
Leadership Training Workshops are structured to educate teachers and students to return
to their schools, communities, and families to conduct similar training and to implement
behavioral changes that reduce energy consumption. Educational materials and
Leadership Training workshops are designed to address students of all aptitudes and have
been provided for students and teachers in grades K through 12.

The Kentucky NEED program follows national guidelines for materials used in
teaching, but also offers additional services such as: hosting teacher/student workshops,
sponsoring teacher attendance at summer training conferences, sponsoring attendance at a
National Youth Awards Conference for award-winning teachers and students, and
providing curricula, free of charge, to teachers.

Overall, the program has reached teachers and students in seventy-five schools in
the six counties served by Duke Energy Kentucky. There are currently over 200 teachers
enrolled in the program. At a minimum, these teachers have impacted over 11,056
students. In addition, many of the teachers have multiple classes, so the number is
potentially higher. Students who attend workshops are encouraged to mentor other
students in their schools ~ further spreading the message of energy conservation. Teams
of middle school and high school students serve as facilitators at workshops. Through this

approach, all grade levels are either directly or indirectly presented the energy efficiency
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and conservation message. Several of the student teams have made presentations to
community groups, sharing their knowledge of energy, promoting energy conservation
and demonstrating that the actions of each person impact energy efficiency. It is intended
that these students will also share this information with their families and reduce
consumption in their homes.

Due to efforts of the Kentucky NEED program, energy and {acility managers with
the Kenton County School District implemented a voluntary program that garnered
national recognition around their energy management plans; it incorporated student
participation and education currictlum. This led to the construction project of an
additional efficiency (“LEED™) certified school building. These efforts have continued to
build upon the Special Projects grant awarded by the Governor’s Office of Energy Policy
from the U.S. Department of Energy (“DOE”). This Rebuild Kentucky project, which
began in January 2002, established a new partnership to implement an Energy Smart
Schools program in six Northern Kentucky counties. Kentucky NEEI) is a cost share
partnier in this project.

The program addresses: (1) building energy efficiency improvements through
retrofits financed by use of energy saving performance contracts (“ESP(C”) and improved
new construction; (2) school transportation practices; (3} educational programs; (4)
procurement practices; and (5) linkages between school facilities and activities within the
surrounding community. Successful elements of the Energy Smart Schools program will
be marketed to other schools statewide. (This program is now called Kentucky High
Performance Sustainable Schools Program since Rebuild America is no longer a DOE

program). During the 2008-2009 school year, this program will focus more on energy



saving operations and maintenance opportunities that will include establishing school
energy teams consisting of maintenance/custodial staff, teacher advisor(s) and student
energy teams. The student teams will focus their efforts on developing an energy plan for
their schools to encourage energy saving behaviors by all members of the school
community. While the program will be facilitated by Kentucky NEED, additional
program partners include the Kentucky School Plant Management Association
(“KSPMA”™) and the Kentucky Energy Efficiency Program for Schools (“KEEPS”).

To improve and better document the energy savings associated with the program,
a change was made in 2004 adding a new survey instrument for use in the classroom and
an energy savings “kit” as a teaching tool. New curriculum was developed around this
kit and survey to allow teachers to have actual in-home measures assessed and
implemented. The result of this change has demonstrated that measures are being
installed in the home. These kits include CFL bulbs, low-flow shower heads, faucet
aerators, water temperature gauge, outlet insulation pads, and a flow meter bag.

The kits were tested in the Spring of 2003 and began full application in the new
school year beginning September 2003 when the science curriculum deals with these
issues. The number of kits distributed from 2003-2005 totaled 985. During the 2006-2007
school year, 235 kits were distributed to students. During the 2007-2008 school year, 551
kits were distributed. Other activities in the 2007-2008 school year included: six teachers
from six schools in the service territory attended a five-day training conference for the
NEED summer teacher training workshop, 182 teachers received NEED materials; and
two teacher/student training workshops with twenty-two teachers and 110 students. A

workshop was held in September, hosted by NEED at the request of Northern Kentucky
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University, to provide training and materials for education majors. NEED promotes
efficiency and conservation practices using lessons from the “Building Buddies” with kits,
Monitoring & Mentoring with kit, Learning & Conserving with kit, Energy House, Today
in Energy, and the Energy Conservation Contract. Four schools also received assistance in
designing and implementing an energy efficiency program for their schools. During the
Summer of 2007, Kentucky NEED staff worked with Kenton County Schools to develop
their Energy WISE Manual. Due to the success of the Twenhofel NEED Team, Kenton
County implemented a voluntary program, encouraging all schools in the district to form
student energy teams. All eighteen schools in the district decided to form energy teams
and training sessions for these teams were held in September, with twenty-five teachers
and 200 students attending. The teams promoted energy efficiency and conservation
measures in the schools and monitored energy consumption. A year-end summary of their
efforts showed a substantial reduction in energy consumption. A workshop was also held
for teachers in the Covington Diocese to introduce and prepare them to facilitate the Duke
Energy Kentucky energy efficiency at home kits along with NEED curriculum. Using the
guide developed by Kentucky NEED, efforts are being made to enroll additional districts
in the student energy team program.

Kentucky NEED works with the Department for Energy Development and
Independence Division of Energy Efficiency and Conservation, formerly known as the
Kentucky Office of Renewable Energy and Energy Efficiency to develop and facilitate the
Kentucky Energy Smart Schools programs. NEED hosted the sixth annual High
Performance Schools Workshop on March 18-19, 2008.

Participants in the 2007-2008 NEED Youth Awards for Energy Achievement



Program included these northern Kentucky schools: Beechgrove Elementary -
Independence, KY; Caywood Elementary — Edgewood, KY; Fort Wright Elementary —
Fort Wright, KY; Piner Elementary ~ Morning View, KY; River Ridge Elementary — Villa
Hills; KY, White’s Tower Elementary - Independence, KY; Phillip A. Sharp Middle
School — Butler, KY; Twenhofel Middle School — Independence, KY; Campbell County
High School Freshman Academy — Alexandria, KY; and Kenton County Energy WISE
District-Wide Program. Students and teachers from Twenhofel Middle School, Phillip A.
Sharp Middle School and the Kenton County Energy WISE program attended the national
conference in Washington, D.C. from June 20 — 23, 2008. During the awards ceremony
on June 23, the Kenton County Energy WISE district-wide program was recognized as
NEED’s National District of the Year

In partnership with the Department for Energy Development & Independence:
Division of Energy Efficiency and Conservation-Kentucky, NEED continues to promote
student participation in the Change a Light, Change the World campaign. Using NEED’s
Change a Light (“CAL™) Teacher’s Guide, students are encouraged to facilitate CAL
activities in their schools and communities. The Department for Energy Development &
Independence and Kentucky NEED are again offering $350 mini-grants to student groups
facilitating Change a Light projects. During the 2006-2007 campaign, Kentucky students
ranked twenty-third in overall pledges, in which hundreds of organizations participated.
As the 2007-2008 campaign comes to a close, Kentucky NEED is the top pledge driver in
both the Education and Non-Profit sectors, collecting over 21,980 pledges; 1463 of those
pledges being collected by three northern Kentucky schools.

Kentucky NEED is actively promoting the energy efficiency incentive program
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for schools, coordinating a presentation at the northern Kentucky Superintendents’
monthly meeting and at meetings with additional district facility personnel.

An impact evaluation of the Residential Comprehensive Energy Education (KY
NEED) program was conducted and included with this filing as Appendix D. It is
recommended that this program strive to increase participation, as well as thoroughly
track installation of kit measures in order to fully account for all program savings.
Further, consideration should be given to the inclusion of measures likely to achieve
more significant energy savings (e g., CFLs). The average savings for this program were
found to be lower than expected, 0.0008 kW, 8.304 kWh, and 0.962 Therm. These
numbers are used for the cost effectiveness tests included within this filing.

D.  Program 4: Program Administration, Development, & Evaluation Funds

This program is responsible for designing, implementing and capturing costs
related to the administration, evaluation and support of the Collaborative and Duke
Energy Kentucky’s overall DSM effort.  Program development funds are utilized for the
redesign of programs and for the development of new programs, or program
enhancements, such as the refrigerator replacement portion of the Residential
Conservation and Energy Education program. Evaluation funds are used for cost
effectiveness analysis and evaluation, impact evaluation and process evaluation of
program activities, such as those included as appendices to this filing. Funds going
forward will be used to again monitor, evaluate and analyze these programs to improve
cost effectiveness and program design. Therefore, Duke Energy Kentucky expects, and
has planned for, the continuation of funding for this program to cover evaluation study

costs for the current year’s activities as well as future evaluations.  Duke Energy
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Kentucky strives to optimize and balance the use of these program funds, such that
program development and redesign continues, that all programs are analyzed every year
for cost effectiveness, and that programs are generally afforded the opportunity for a full
scale impact evaluation and energy savings assessment once every two years. Duke
Energy Kentucky believes that it is unnecessary to spend significant funds on impact
evaluations every year for all programs, but also understands that all programs must
undergo impact evaluation scrutiny and review at least once every two to three years.

E. Program 5: Payment Plus

From January 2002 through June 2006, the Residential Collaborative and Duke

Energy Kentucky tested an innovative home energy assistance program called Payment
Plus. The program was designed to impact participants’ behavior (e g, encourage meeling
utility bill payments as well as eliminate arrearages) and to generate energy conservation
impacts.  That program was extended with the Commission’s Order in Case No. 2004-
00389 to include both the early participants and new participants each year.

The program has three parts:

1. Energy & Budget Counseling — to help customers understand how to control
their energy usage and how to manage their household bills, a combined
education/counseling approach is used.

2. Weatherization — participants in this program ate required to have their homes
weatherized as part of the normal Residential Conservation and Energy
Education (low-income weatherization) program unless weatherized in past

program years.
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3. Bill Assistance ~ to provide an incentive for these customers to participate in
the education and weatherization, and to help them get control of their bills,
payment assistance credits are provided to each customer when they complete
the other aspects of the program. The credits are: $200 for participating in the
energy efficiency counseling, $150 for participating in the budgeting
counseling, and $150 to participate in the Residential Conservation and Energy
Education program. If all of the requirements are completed, a household could
receive up to a total of $500. This allows for approximately 125 homes to
participate per year as some customers do not complete all three steps or have
already had the weatherization completed prior to the program.

This program is offered over six winter months per year starting in October.
Customers are tracked and the program evaluated after two years to see if customer energy
consumption dropped and changes in bill paying habits occurred.

Over the last five years, participants have been monitored and compared to a
control group of customers with similar arrearages and incomes. This evaluation has
looked at not only energy savings, but arrearage and payment practices. It is the only long-
term impact and process evaluation in the country looking at both energy savings and
arrearages from a single program. As a result, there is long-term evidence that the program
is effective at both saving natural gas and having a positive impact on arrearages. The
evaluation firm recommended that the program continue. Copies of the evaluation report
were included in the 2006 filing.

Given the positive evaluation results, the Collaborative proposed and the

Commission approved in May 2007 continuation of the program at a cost of $150,000 per



year, through 2009, Follow up educational reinforcement took place for all participants
beginning Fall 2007. For the filing period beginning Fall of 2007, 168 participants
attended energy education counseling, 140 participants attended budget counseling and
111 participant homes have been weatherized.

Program cost effectiveness results are calculated using the energy savings from
the latest impact evaluation submitted in the 2007 filing, applied to current year
participants and current year program implementation costs.

F. Program 6: PowerManager

The purpose of the PowerManager program is to reduce demand by controlling
residential air conditioning usage during peak demand conditions in the summer months.
The program is offered to residential customers with central air conditioning. Duke
Energy Kentucky attaches a load control device to the customer’s compressor to enable
Duke Energy Kentucky to cycle the customer’s air conditioner off and on when the load
on Duke Energy Kentucky’s system reaches peak levels. Customers receive financial
incentives for participating in this program based upon the cycling option selected. If a
customer selects Option A, their air conditioner is cycled to achieve a T kW reduction in
load. If a customer selects Option B, the air conditioner is cycled to achieve a 1.5 kW
load reduction. Incentives are provided at the time of installation: $25 for Option A and
$35 for Option B. In addition, when a cycling event occurs, a Variable Daily Event
Incentive based upon marginal costs is also provided.

The cycling of the customer’s air-conditioning system has shown that there is
minimal impact on the operation of the air-conditioning system or on the customer’s

comfort level. The load control device has built-in safe guards to prevent the “short



cycling” of the air-conditioning system. The air-conditioning system will always run the
minimum amount of time required by the manufacturer. The cyeling simply causes the
air-conditioning system to run less, which is no different than what it does on milder
days. Research from other programs, including previous Duke Energy Ohio and Duke
Energy Kentucky programs, has shown that the indoor temperature should rise
approximately one to two degrees for control Option A and approximately two to three
degrees for control Option B. Additionally, the indoor fan will continue to run and
circulate air during the cycling event.

Duke Energy Kentucky continues to explore opportunities to cross-market the
PowerManager program with Duke Energy Kentucky’s other DSM programs thus tying
both conservation and peak load management together as one package.

In 2007, Duke Energy Kentucky mailed 125,397 PowerManager marketing pieces
and had 989 customers enrolled in the program with 791 switch installations completed
from the enrollments. In 2008, Duke Energy Kentucky mailed 89,508 marketing pieces
and had 991 customers enrolled in the program with 469 installations completed from
enrollments. The cumulative installations as of the end of 2008 total 1,260 switches. The
installation rate during 2007-2008 was intentionally less than projected originally, due to
a desire to ensure that existing switches, operations and systems were operating as
efficiently and effectively as possible.  Previous quality control assessments,
measuremenis and verifications suggested that paging, installation, operations and
signaling were not being effectively received within some areas. As such, significant
effort during 2007 resulted in the successful increase in load reductions realized per

household to an average of 1.04 kW per home. Continued efforts in 2008 are hoped to



increase the average load reduction per household. Results of the 2008 impact evaluation
should be available in late Fall 2008. This quality management effort has provided
increased assurance that the program operates as intended, and at a load reduction level
that is clearly cost effective and worthy of further pursuit and customer promotion.
Termed the “Duke A Quality Control” (“QC”) program, the effort was implemented in
January of 2007. A total of 1,334 switches were visited in the field. The program
consisted of a general inspection of the health of the air conditioner, the switch
installation, and retrieval of the event performance data stored inside the switch. QC
efforts will continue in 2008.

In 2007, Duke Energy Kentucky performed seven control events during the 2007
summer season. In 2008, Duke Energy Kentucky performed five control events during
the 2008 summer seasorn.

During the Summer of 2008, Duke Energy Kentucky continued coliecting data for
assessment of PowerManager in much the same way as is described in the 2007
PowerManager Impact Evaluation Report. Data loggers were installed on cooling units
at forty-two customer sites to measure duty cycles and standard household meters were
replaced with interval meters that measure 15-minute kWh usage. There were thirteen
holdovers from the 2007 sample and twenty-nine new recruits.

Also during the Summer of 2008, Duke Energy Kentucky conducted a new
operability study to measure the performance of PowerManager load control devices. An
entirely fresh sample was selected for this study, including 100 PowerManager sites in
Kentucky. An initial collection of register data from load control devices at these sites

has been completed and there will be a second data collection after the end of the



PowerManager control season. The change in certain key registers between these data
collections will be analyzed in much the same way as described in the 2007
PowerManager Impact Evaluation Report to provide a statistically valid assessment of
the performance of PowerManager load control devices during the Summer of 2008.

The program was recently approved through 2012 in Case No. 2007-00369. The
current year cost effectiveness resulls use current year participants, current year costs and
2007 impact evaluation findings and load reductions.

G. Program 7: Energy Star Products

As approved in Order 2004-00389, the Energy Star Products program provides
market incentives and market support through retailers to build market share and usage of
Energy Star products. Special incentives to buyers and in-store support stimulate demand
for the products and make it easier for store participation. The programs target residential
customers’ purchase of specified technologies through retail stores and special sales events.
Now in the second year of the program, the focus remains on CFL (bulbs) and torchiere
lamps. Technologies may change over the future years of program operation based on new
technologies and matket responses.

Price continues to be the primary market barrier to CFL adoption. Purchase
rewards are provided for customers to lower the cost of the item and stimulate interest. The
second barrier is retailer participation. Through retail education, in-field sales support
(signs, ads, etc), and stimulated market demand, retailers stock more product, provide
special promotions and plan sales strategies around these Energy Star products, Additional
support is provided through manufacturer relationships that often can reduce prices through

special large-scale purchases. Coordination occurs with the national Energy Star initiatives



such as the Change a Light, Change the World promotion.

To stimulate the market and get customers to buy and install the efficient lighting,
the program provides incentives or “customer rewards” through special in-store “Instant
Reward” events that occur in stores at the time of purchase or at special promotional
events in the community. Technology incentives start at $2 per bulb and $20 per
torchiere. The program also provides training to sales staff of the retailers on the sales
aids provided.

Duke Energy Kentucky has contracted with the WECC to provide this service.
Recognized as the national leader in this program and located in the region, Duke Energy
Kentucky is taking advantage of WECC’s current activity to control costs and leverage
other activity.

In 2007 and 2008, Duke Energy Kentucky used a combination of promotional
events and on-going in-store instant rebates to promote the adoption of energy efficient
CFL bulbs. Two sales events took place during the Fall of 2007. The first event was
held on October 2 in Bellevue at the Callahan Community Center and included a press
conference with the support of Bellevue’s Mayor John Meyer. On October 3, 2007, the
second event was held in Ft. Mitchell at the City Building, supported with a press
conference by Mayor Thomas L. Holocher. At each of these events, local customers
could purchase CFLs for $0.99 and torchieres for $9.99.

Thirteen retail hardware stores participated in the sales promotion that lasted from
October through March of 2008 and resulted in the sale of over 39,000 CFL bulbs and
370 torchieres. In the Spring of 2008 as part of Earth Day activities, Duke Energy

Kentucky partnered with the Home Depot in Florence and two Ace Hardware retailers in



Florence and Independence to promote CFL bulbs. At the Home Depot, a markdown
promotion sold 2,334 CFL bulbs. At the Ace locations, customers were able to purchase
a five pack of 13 watt CFL bulbs for just $5 using an instant in-store rebate. Results from
these two stores report that a total of 2,572 bulbs have been sold through June 2008.
Total bulbs sold for the 2007-2008 filing period were 42,669 CFL bulbs and 454
torchieres.

An evaluation of the Kentucky Energy Star CFL program was conducted and is
included in Appendix E. Recommendations from this filing include expanding the types
of CFLs included in the promotions, as well as enhancing the types of CFL promotions
offered to include non-price motivators.

H. Program 8: Energy Efficiency Website, On-line Energy Assessment
and Free Energy Efficiency Starter kit

As approved in Order 2004-00389, Duke Energy Kentucky’s residential website
offers opportunities for customers to assess their energy usage and obtain
recommendations for more efficient use of energy in their homes. This Kentucky
program fits suitably into our new multi-state program design now referred to as our
Residential Energy Assessment Program.

As an expansion to our previous energy efficiency website model, new website
pages, new content and new on-line tools have been added. These on-line services help
accomplish several things by providing energy efficiency information, tips, and bill
analysis. However, Duke Energy Kentucky also intends to use these tools to help
identify those customers who could benefit most by investing in new energy efficiency

measures or practices. Those customers can then be targeted for participation in other



Duke Energy Kentucky programs.

In November 2006, the Company’s Quick-e-Audit tool was upgraded to the Home
Energy Calculator provided by Apogee. In this new, easy to use energy analysis tool, a
customer provides information about their home, number of occupants, and other energy-
related home and family characteristics. This tool allows an unlimited number of
potentially energy saving scenarios to be run and charts and tables compare the scenarios
to show energy savings.

As an incentive to encourage customers to use the website, a free Energy
Efficiency Starter Kit is offered. The kit is mailed directly to the customer’s service
address and provides the customer with the following measures:

o Showerhead, 1.5 GPM

e Kitchen Swivel Aerator, 1.5 GPM

e Bathroom Aerator, 1.0 GPM

¢ 15 Watt ENERGY STAR® rated CFIL.

o 20 Watt ENERGY STAR® rated CFL

o Shrink Fit Window Kit

o Closed Cell Foam Weatherstrip, 17" Roll

e Switch and outlet draft stopper gaskets

e Duke Energy labeled DOE “Energy Savers” booklet

e Roll of Teflon tape for showerhead or faucet aerator
For the period July 2007 to June 2008, 445 kits were mailed.

In an effort to increase participation in this program, extensive changes are being

made in both the online energy efficiency tools offered to customers and the process in



which the free kit program is promoted. Duke Energy Kentucky now offers a full line of
new interactive energy efficiency tools offered by Aclara. With this change, all customers
who use Duke Energy Kentucky’s on-line services to pay bills or view their accounts will
be directed through the Aclara menu page that highlights many energy efficiency
opportunities, the most important of which is the Home Profile. The Home Profile is a
short energy audit that will be promoted heavily and will be used to give the customer an
immediate personalized energy report on their energy usage. Duke Energy Kentucky
anticipates the number of customers reached by this new process will be significantly
larger than past energy efficiency tools. After the initial rollout of the new process, the
Company will review the actual and projected participants and plan to add the energy
efficiency kit offer to the process accordingly.

No new impact evaluations were conducted for the energy efficiency website
program, since an impact evaluation was included with last year’s filing. The numbers
from the 2007 evaluation of energy savings is applied to current year participants and
prograrm costs.

L Program 9: Personalized Energy Report (PER)

The PER program provides Duke Energy Kentucky customers with a customized
energy report aimed at helping them betler manage their energy costs. With rising energy
costs in all aspects of daily life, the customer is searching for information they can use
and ideas they can implement that will impact their monthly energy bill. The PER
program also includes the Energy Efficiency Starter Kit containing nine easily installed
measures that demonstrate how easy it is to move towards improved home energy

efficiency. For purposes of this pilot program, Duke Energy Kentucky has agreed to test
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the efficacy of the kit by sending it to 25% of the survey respondents. The program
targets single family residential customers in the Duke Energy Kentucky market who
have not received measures through the Home Energy House Call energy efficiency audit
or Residential Conservation & Energy Education programs within the last three years.

The program gives information on the entire home from an energy usage
standpoint, providing energy tips and information regarding how they use energy and
what simple, low cost/no cost measures can be undertaken to lower their energy bill.
This program provides value because customers lack education on how they individually
consume energy in their home and the steps that can be taken to lower their energy bills.
This program is meant to educate the customer and put at their disposal information,
customized tips, and simple to install measures which can all lower their energy costs.

To get this information, a customer completes an energy survey that generates the
Personalized Energy Report. Both are excellent educational tools. The survey stimulates
the customer to think about how they use energy and then the PER provides them with
tools and information to lower their energy costs. Additionally, the PER provides
instructions on how to install the energy measures demonstrating how easy it is to
improve their efficiency.

To gain customer participation, the PER program commences with a letter to the
customer, offering the Personalized Energy Report if they would return a short, fourteen
question survey about their home. The survey asks very simple questions such as age of
home, number of occupants, types of fuel used to cool, heat, and cook. Once the survey
is returned, the information is used to generate a customized energy report. The report

contains the following information:
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e Month-to Month comparisons of electric and/or gas usage including the
amount of the bill;

e Predictions of customer’s usage based on 95" percentile weather conditions
(extremely hot summer/extremely cold winter) and st percentile weather
conditions {extremely mild summer/extremely mild winter); also includes bill
amounts based on 2006 tariffs;

o Trend chart showing usage of electric and/or gas by kWh/ccf by month and
amount of monthly bill;

e Bill comparison of Duke Energy Kentucky versus the average national electric
and/or gas rate;

e A disaggregation of how the customer uses electricity and/or gas;

e Description of Budget Bill; and

o Customized energy tips.

Customized tips are based upon the customer’s specific answers to questions in

the survey. As an example:

o If the age of the home is over thirty years, plastic window kits would be a
recommended measure

o If over 50% of the ducts are in the attic, adding duct insulation would also be
a measure

As part of quality control and evaluation, Duke Energy Kentucky completes a

follow-up survey with a sub-segment of the customers who received the offer and those
who also responded to determine what drove their responses. An additional sub-segment

of customers who received the Energy Efficiency Starter Kit also receive the survey and

31



include questions regarding installation of the measures found in the kit.

For the 25% of customers who received The Energy Efficiency Starter Kit, the kit
contains the following items:

o 2 each 1.5 GPM showerheads

e 1 each Kitchen Swivel Aerator 2.2 GPM

¢ | each Bathroom Aerator 1.0 GPM

o 1 each Bath Aerator 1.5GPM

¢ 1 each Small Roll Teflon Tape

o 1 each 15-Watt CFL Mini Spiral

o 1 each 20-Watt CFL Mini Spiral

o 2 each 17 Roll Door Weatherstrip

e 1 each Combination Pack Switch/Outlet Gasket Insulators

o Installation instructions for all measures

Duke Energy Kentucky is using a similar kit in the Home Energy House Call and
NEED programs with significant success.

The initial pilot campaign that was approved was conducted in 2006. No other
PER campaigns were offered in the time period July 2007 to June 2008. Below are the
results of the 2006 pilot campaign.

Mailings went out in three waves:

Wave 1 — May 22, 2006 to 6250 customers; 1417 responses = 22.7%
{with kits)

Wave 2 — July 5, 2006 to 5489 customers; 1393 responded = 25.4% (with
kits)

Wave 3 — August 18, 2006 to 35,336 customer; 6,249 responded = 17.7%
{w/o kits)



In total, 47,505 were mailed, with 9,059 responses. 2810 kits were shipped for an
overall response rate of 19.0%. Findings of the research from this pilot are described
below. For the pilot, the budget totaled was $109,246, however total expenditures were
$67,749. The primary reason for the difference of $41,497 was that the number of
customers fitting the criteria within the target was only 47,000 versus the 72,000
originally expected. The PER program has recently been approved as an ongoing
program in Kentucky in Case 2007-00369. Plans are being made o offer another
campaign in the coming year. No new PER campaigns were offered during this filing
period, so the impact evaluation from the previous filing is used for the current year’s
cost effectiveness results.

J. Program 10: C&I High Efficiency Incentive (Including Schools
Initiative)

The Commission’s Order in Case No. 2004-00389 approved a new program for
Duke Energy Kentucky to provide incentives to small commercial and industrial customers
to install high efficiency equipment in applications involving new construction, retrofit, and
replacement of failed equipment. Given that approval, the program provided expanded
technologies in Kentucky and included the following:

High-Efficiency Incentive Lighting

o T-8 with Electric Ballasts replacing T-12

o LED Exit Signs New/Electronic

o CFL Fixture

o CFL Screw in

o T-5with Elec. Ballast replacing T-12
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T-5 High Output High Bay
Tubular Skylight

Hi Bay Fluorescent

320 Metal Halide Pulse Start
LED Traffic Signals

Controls/Occupancy Sensors

High Efficiency Incentive HVAC

Packaged Terminal AC

Unitary AC & Heat Pump
Rooftop HP & AC

Ground Source HP — Closed Loop
Air Cooled Chillers

Water Cooled Chillers

Window AC

HP Water Heater

Thermostats/Controls

High Efficiency Incentive Pumps, Motors & Drives

NEMA Premium Motors 1 to 250 HP with greater than 1500 hours per year
High Efficiency Pumps 1-20 HP

Variable Frequency Drives 1-50 HP

34



Refrigeration

o Energy Star Refrigerators & Freezers

e Energy efficiency Ice Machines

e Head Pressure Controls

e Night Covers for displays

o [Lfficient Refrigeration Condensers

e Anti-sweat Heater Controls

¢ Vending Machine Controls
Other Misc. Technologies

o Injection Molder Barrel Wraps

e Engineered Air Compressor Nozzles

o Pellet Dryer Duct Insulation

o Energy Star Clothes Washers for Commercial Applications

Incentives are provided through the market providers (contractors and retail
stores) based on Duke Energy Kentucky’s cost-effectiveness modeling but with a high-
end limit of 50% of measure cost. Using the Duke Energy Kentucky cost-effectiveness
model assures cost-effectiveness over the life of the measure. Primary delivery of the
program is through the existing market channels, equipment providers and contractors.
Duke Energy Kentucky is using its current DSM team to manage and support the
program. Additional outside technical assistance is being provided by GoodCents to
analyze technical applications and provide customer/market provider assistance as
necessary. Duke Energy Kentucky also will provide education and training to its market

providers to understand the program and the appropriate applications for the
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technologies. Full program operations began in the last quarter of 2005. Results to date
were beyond expectation. In the first nine months of the program, thirty-six applications
were processed totaling $313,350 in incentives. Duke Energy Kentucky attributes this to
high installation rates of T-8, T-5 High Output, and High Bay Lighting technologies as
well as to a pent-up demand in the marketplace. To respond to the market, the following
adjustments were made to the program in order to serve more customers and remain cost
effective:

o Incentives for T-8, T-5 and High Bay fixtures are no longer eligible in a “new
construction” application, only retrofit applications. The new construction
market is utilizing these technologies as a normal practice so incentives are
now not needed.

¢ The incentive levels for T-8 High Bay and T-5 High Output High Bay fixtures
were adjusted to align with price changes in the market.

e A cap of $50,000 per facility per calendar year was implemented in an effort
to serve more customers.

® A reservation system was instituted during the proposal stage, to ensure that
customers will receive their incentives once the project is complete.

Despite these changes, the program still ran out of funds in April of 2007. There
were seven applications waiting to get paid in the amount totaling $81,248 and Duke
Energy Kentucky received four reservation applications totaling $83,279 for projects
scheduled to be completed in July — September. In the Fall of 2006, Duke Energy
Kentucky filed with the Commission a request for a 100% increase in funding along with

an additional $451,885 for a Kentucky Schools program to respond to market demand
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and customer opportunities — providing schools funding for facility assessments, custom
and prescriptive measures rebates and energy efficiency education from the NEED
organization. On May 15, 2007, the Commission approved Duke Energy Kentucky’s
application to expand the program. In the first quarter of 2008, Duke Energy Kentucky
reviewed the program’s performance. Based on the current market response and its
impact on the current revised budget, Duke Energy Kentucky made the decision to
incorporate the new measures mirroring those in the Ohio program that was approved in
July 2007. Announcements in the form of e-mails and direct mail letters regarding the
program expansion went out to vendors and all eligible customers in May 2008. New
vendor brochures were distributed in the direct mail letters. Follow-up telephone calls to
the vendors were made to ensure they received the material and offering to help them
understand the expanded program and processes. New applications are posted on Duke
Energy Kentucky’s Business and K-12 websites. Activity in the Kentucky market has
slowed somewhat in the last four months, but the addition of new measures should drive
participation up.

Due to the timing of the approval to implement the Schools program, there has
been modest activity in the schools market. Three schools in Duke Energy Kentucky’s
service territory submitted seven applications totaling $26,516 in incentives. However, in
the Summer of 2008, Kenton County schools took advantage of several prescriptive
incentive measures to help motivate efficiency upgrades at seventeen schools. Each
facility has had an assessment and will be installing many prescriptive and custom

measurcs.
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Schiool Custom Incentives

Duke Energy Kentucky currently offers Custom Incentives only to schools in
Kentucky. Custom Incentives are available for energy efficiency measures which are not
included in Duke Energy Kentucky’s portfolio of Prescriptive Incentives. This program
helped motivate additional custom energy efficiency within Kenton County schools and
some of the funding allocated for this program has been provided to the school district,
but the impacts are not included in the fiscal year tracking from July 2007 to June 2008.
These impacts will be recorded during the coming fiscal year of reporting.

Upon receiving a Custom Incentive application, Duke Energy Kentucky reviews
the application and performs a technical evaluation as necessary to validate energy
savings. Measures submitted by the customer are then modeled in DSMore to determine
an acceptable incentive that ensures cost effectiveness to the program overall, given the
energy savings, and supports a customer’s payback with the incentive of no less than two
years. Evaluation follow-up and review includes application review, site visits and/or
onsile metering and verification of baseline energy consumption, customer interviews,
and/or use of loggers/sub-meters. As use of Custom Incentives increases, Duke Energy
Kentucky will evaluate applications and determine if certain measures can be included in
the Prescriptive Incentives program. Including measures that repeatedly arise in Custom
Incentive applications in the Prescriptive Incentives makes planning and applying for
measure incentives easier for customers.

An update of the C&I program evaluation is found in Appendix F.
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K. Program 11: PowerShare®

This PowerShare® update will first describe the program and then provide details
on participation and curtailments for the Summer of 2008. The Company will then
describe significant events occurring at the Midwest ISO that will impact the program
starting in March 2009

Brief Description: PowerShare® is the brand name given to Duke Enerpy Kentucky’s

Peak Load Management Program (Rider PLM, Peak Load Management Program
IKKY.P.S.C. Electric No. 2, Sheet No. 77). The PLM Program is voluntary and offers
customers the opportunity to reduce their electric costs by managing their electric usage
during the Company’s peak load periods. Customers and the Company will enter into a
service agreement under this Rider, specifying the terms and conditions under which the
customer agrees to reduce usage. There are two product options offered for
PowerShare® called CallOption® and QuoteOption®:

o CallOption® — A customer served under a CallOption® product agrees, upon
notification by the Company, to reduce its demand or provide generation for
purchase by the Company. Each time the Company exercises its option under
the agreement, the Company will provide the customer a credit for the energy
reduced or generation provided. If available, the customer may elect to buy
through the reduction at a market-based price. In addition {o the energy
credit, customers on the CallOption® will receive an option premium credit.
Only customers able to provide a minimum of 100 kW load response qualify

for CallOption®.

e  QuoteOption® ~ Under the QuoteOption® products, the customer and the
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Company agree that when the average wholesale market price for energy
during the notification period is greater than a pre-determined strike price, the
Company may notify the customer of a QuoteOption® event and provide a
Price Quote to the customer for each event hour. The customer will decide
whether to reduce demand or provide generation during the event period. Hf
they decide to do so, the customer will notify the Company and provide the
Company an estimate of the customer’s projected load reduction or
generation. Fach time the Company exercises the option, the Company will
provide the customer an energy credit. There is no option premium for the
QuoteOption® product since customer load reductions are voluntary. Only
cusiomers able to provide a minimum of 100 kW load response qualify for
QuoteOption®.
Rider PLM was approved pursuant as part of the settlement agreement in Case
No. 2006-00172. In the Commission’s Order in Case No. 2006-00426, approval was

given to include the PowerShare® program within the DSM programs.

PowerShare® 2008: Duke Energy Kentucky’s customer participation goal for 2008 was

to retain all customers who currently participate and to promote customer migration to
the CallOption® program. This would provide additional demand response that can
reduce the need for a new plant. The table below compares account participation levels

for 2007 and 2008 as well as MW’s enrolled in the program.
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Kentucky PowerShare Participation Update

Enrolled Customers

CallOption QuoteOption
2007 2008 Change 2007 2008 Change
2 8 6 49 32 -17
Enrolled Load Curtailment Potential (MW's)*
CallOption QuoteOption
2007 2008 Change 2007 2008 Change
1.8 3.8 2.0 9.0 5.8 -3.2

“Potential for QuoteOption is B0% of enrolled load cuntailment estimate

As presented above, Duke Energy Kentucky continues to make strides to increase
participation in CallOption®. QuoteOption® participation declined in 2008 mainly due
to a database review. Customers who did not participate actively or who did not intend to
participate in the future were removed from the participant list.

During the Summer of 2008, CallOption® events occurred on July 18 and August
5. There were no QuoteOption® events during the Summer of 2008. The average hourly
estimated total curtailed load during the two CallOption® events is 4,400 kW. The 4,400
kW value is a result of adding the estimated load reduction during the evenis (3,266 kW)
and the estimated buy-through energy during the events (1,134 kW). These values have
not been weather adjusted for peak normal conditions. A special note should be made
regarding the MISO market prices for energy on August 5. On this day, the weather
projections suggested peak day type conditions. The hot weather did not materialize and
therefore the Midwest ISO market prices for energy remained relatively low. This low
market price during an event contributes to higher buy-through quantities.

Midwest ISO Developments: Over the past year, Midwest ISO has filed tariff changes
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with Federal Energy Regulatory Commission (“FERC”) regarding the Midwest ISO
Module E, Resource Adequacy Requirements, and also changes to the Midwest ISO
energy markets tariffs to incorporate a new Ancillary Services Market (ASM). These
changes, if final approval is received by FERC as submitted, may have impact on the
current PowerShare® program parameters offered to customers. At the current time,
Duke Energy Kentucky does not necessarily foresee any changes required to Rider PLM.
However, if necessary, Rider PLM will be revised and submitted for Commission
approval for the 2009 PowerShare® program. With or without revisions to Rider PLM, it
is likely that Duke Energy Kentucky will alter the current PowerShare® program
parameters for CallOption® and potentially offer new product options to customers. The
load reduction values from the previous 2007 impact evaluation are used for the cost
effectiveness tests included with this filing.

III. CALCULATION OF THE 2008 DSM COST RECOVERY MECHANISM

The reconciliation of the DSM rider involves a comparison of projected versus
actual program expenses, lost revenues, and shared savings as well as inclusion of the prior
year’s reconciliation. The actual cost of residential and non-residential program
expendilures, lost revenues, and shared savings for this reporting period was $3.9 million.
The projected level of expenditures is $6.1 million.

Lost revenues are compuied using the applicable marginal block rate, net of fuel
costs and other variable costs, times the estimated kWh savings for a three-year period
from installation of the DSM measure. The estimate of kWh savings is based upon the
results from any recently completed impact evaluation studies and actual customer

participation. Lost revenues accumulate over a three-year period from the installation of



each measure, unless a general rate case has occurred.

With respect to shared savings, Duke Energy Kentucky utilized the shared incentive
of 10% of the total savings net of the costs of measures, incentives to customers, marketing,
impact evaluation, and administration. The savings are estimated by multiplying the
number of participants for each measure times the UCT value and then subtracting the
program costs. Shared savings only are valued for new installation of new DSM measures.

A, Outline of DSM Activity

Duke Energy Kentucky is planning to offer the following DSM programs in Duke
Energy Kentucky’s service tertitory in 2000 as part of its current DSM model, until such
time as a new portfolio of programs is approved as part of the Company’s save-a-wati
filing:

Program I:  Residential Conservation and Energy Education

Program 2:  Residential Home Energy House Call

Program 3:  Residential Comprehensive Energy Education Program (NEED)

Program4:  Program Administration, Development & Evaluation Funds

Program 5:  Payment Plus

Program 6:  PowerManager

Program 7:  Energy Star Products

Program 8:  Energy Efficiency Website

Program 9:  Personalized Energy Report (PER)

Program 10: C&I High Efficiency Incentive (including School Incentives)

Program 11: PowerShare®

The Company will also be implementing the Home Energy Assistance Program as
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approved by the Commission in its September 30, 2008 Order in Case No. 2008-00100.
There will be no reconciliation of that program in this Application since the program is
starting after the reporting period for this Application. The projected costs are identified
in Appendix L.

B. 2009 DSM Riders

In accordance with the Commission’s Order in Case No. 95-312, the Joint
Applicants submit the proposed DSM Riders (Appendices GG and H). The Riders are
intended to recover projected 2009 program costs, lost revenues and shared savings to
reconcile the actual DSM revenue requirement, as previously defined, to the revenue
recovered under the DSM Riders for the period July 1, 2007 through June 30, 2008.
Appendix 1, page | of 6, tabulates the reconciliation of the DSM Revenue Requirement
associated with the prior reconciliation, Duke Energy Kentucky’s program costs, lost
revenues, and shared savings between July 1, 2007 and June 30, 2008, and the revenues
collected through the DSM Riders over the same period. The calculation of lost revenues
and shared savings only covers the period from the date of the Order in Case No. 2004-
00389 through June 30, 2008. The true-up adjustment is based upon the difference
between the actual DSM revenue requirement and the revenues collected during the period
July 1, 2007 through June 30, 2008. This page also incorporates information in Appendix
I, page 6 that reconciles past lost revenues and shared savings estimates to the values from
the impact evaluation studies for the following programs:

o PowerManager

o [Energy Star Products

o [Lnergy Efficiency Website
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e C&I High Efficiency Incentive (for Businesses and Schools)

e PowerShare®

e Personalized Energy Report

The actual DSM revenue requirement for the period July 1, 2007 through June 30,
2008 consists of: (1) program expenditures, lost revenues, and shared savings; and (2)
amounts approved for recovery in the previous reconciliation filing. The actual program
costs incurred are reflected in column (2) labeled “Projected Program Costs 7/2007 to
6/2008."

Appendix 1, page 5 contains the calculation of the 2008 Residential DSM Riders.
The calculation includes the reconciliation adjustments calculated in Appendix I, page 1
and the DSM revenue requirement for 2009. The residential DSM revenue requirement for
2009 includes the costs associated with the Residential DSM programs, the program
development funds, the Energy Education and Bill Assistance Program (Payment Plus), the
PowerManager program, the Energy Star Products program, the Energy Efficiency Website
program, the PER program, and any applicable net lost revenues and shared savings
(Appendix I, pages 2-3). Total revenue requirements are incorporated along with the
projected electric and gas volumes (Appendix I, page 4) in the calculation of the
Residential DSM Rider.

Appendix I, page 5 also contains the calculation of the 2009 Commercial &
Industrial DSM Rider. The calculation includes the reconciliation adjustments calculated
in Appendix [, page 1 and the DSM revenue requirement for 2008. The Commercial &
Industrial DSM revenue requirement for 2009 includes the costs associated with the

commercial and industrial DSM program (C&I High Efficiency Incentive), the
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PowerShare® program, the High Efficiency School Incentive program, and the associated
net lost revenues and shared savings (Appendix I, pages 2-3). The 2009 Commercial &
Industrial DSM Rider is calculated in two parts. One part (Part A) is based upon the
revenue requirements for the C&1 High Efficiency Incentive Program (Business and
Schools). This part is only recovered from all non-residential rate classes except rate TT.
The other part (Part B) is based upon the revenue requirements for the PowerShare®
program and is recovered from all non-residential rate classes including rate TT.

Total revenue requirements are incorporated along with the projected electric
volumes (Appendix 1, page 4) in the calculation of the Residential DSM Rider.

The Company’s proposed 2009 DSM Riders, shown as Appendices G and H,
replace the current DSM Riders, which were implemented in the first available billing
cycle of May 2008. The electric DSM rider, proposed to be effective with the first billing
cycle in January 2009, is applicable to service provided under Duke Energy Kentucky’s
electric service tariffs as follows:

Residential Electric Service provided under:

Rate RS, Residential Service, Sheet No. 30
Non-Residential Electric Service provided under:
Rate DS, Service at Secondary Distribution Voltage, Sheet No. 40
Rate DT, Time-of-Day Rate for Service at Distribution Voltage, Sheet No. 41
Rate EH, Optional Rate for Electric Space Heating, Sheet No. 42
Rate SP, Seasonal Sports, Sheet No. 43
Rate GS-FL., Optional Unmetered General Service Rate for Small Fixed

[.oads, Sheet No. 44
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Rate DP, Service at Primary Distribution Voltage, Sheet No. 45

Rate RTP-M, Real Time Pricing — Market-Based Pricing, Sheet No. 59

Rate RTP, Experimental Real Time Pricing Program, Sheet No. 99

Rate TT, Service at Transmission Voltage, Sheet No. 51
The gas DSM rider is applicable to service provided under the following residential gas
service tariff:

Rate RS, Residential Service, Sheet No. 30
Calculation of the Residential Charpe

The proposed residential charge per kWh for 2009 was calculated by dividing the

sum of: (1) the reconciliation amount calculated in Appendix I, page 1; and (2) the DSM
Revenue Requirement associated with the DSM programs projected for calendar year 2009,
by the projected sales for calendar year 2009. DSM Program Costs for 2009 include the
total implementation costs plus program rebates, lost revenues, and shared savings. The
calculations in support of the residential recovery mechanism are provided in Appendix [,
page 5.

Calculation of the Non-Residential Charge

The proposed non-residential charge per kWh for 2009 was calculated in two parts.
The first part (Part A), applicable to all non-residential rate classes except Rate TT, is
calculated by dividing the sum of: (1) the reconciliation amount calculated in Appendix I,
page 1; and (2) the DSM Revenue Requirement associated with the C&I High Efficiency
Incentive Program projected for calendar year 2009, by the respective projected sales for
calendar year 2009. The second part (Part B}, applicable to all non-residential rate classes

including Rate TT, is calculated by dividing the DSM Revenue Requirement associated
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with the PowerShare® program projected for calendar year 2009, by total non-residential
projected sales for calendar year 2009. DSM Program Cost for 2009 includes the total
implementation costs plus program rebates, lost revenues and shared savings.

The rider applicable to all non-residential rate classes except Rate TT is the sum of
Part A and Part B. The rider applicable to all non-residential rate classes including Rate TT
is only Part B.

Allocation of the DSM Revenue Requirement

As required by KRS 278.285(3), the DSM Cost Recovery Mechanism attributes the
costs 1o be recovered to the respective class that benefits from the programs. The amounts
associated with the reconciliation of the Rider are similarly allocated as demonstrated in
Appendix I, page 2. The costs for the PowerManager program are fully allocated to the
residential electric class, since this is the class benefiting from the implementation of the
program. As required, qualifying industrial customers are permitted to “opt-out” of
participation in, and payment for, the C&I High Efficiency Incentive Program. Al of
Duke Energy Kentucky’s Rate TT customers met the “opt-out” requirements prior to the
implementation of the DSM Riders in May 1996, and are not subject to this portion of the
DSM Cost Recovery Mechanism. However, all non-residential customers, including Rate

TT customers, will be charged for the PowerShare® program.
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WHEREFORE, the Joint Applicants respectfully request that the Commission review and
approve this Application and Duke Energy Kentucky gives notice that the new rates will

take effect thirty days from the date of this Application.

Respectfully submitted,

DUKE ENERGY KENTUCKY, INC.

O-PrAscenzo (92796)
Senior Counsel

Amy B. Spiller (85309)
Associate General Counsel
Duke Energy Business Services, Inc.
Room 25ATII

P. O. Box 960

Cincinnati, Ohio 45201-0960
Telephone: (513) 419-1852

Fax: (513)419-1846
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CERTIFICATE OF SERVICE
I hereby certify that a copy of the foregoing filing was served on the following via
ordinary United States mail, postage prepaid, this \g day of November, 2008:

Larry Cook, Assistant Attorney General

The Kentucky Office of the Attorney General
1024 Capital Center Drive

Frankfort, Kentucky 40602-2000

Richard Raff

Public Service Commission
730 Schenkel Lane
Frankfort, Kentucky 40602

Florence W. Tandy

Northern Kentucky Community Action Commission
P.O. Box 193

Covington, Kentucky 41012

Carl Melcher

Northern Kentucky Legal Aid, Inc.
302 Greenup

Covington, Kentucky 41011

™

occo 0. D' Ascenzo
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Refrigerator Analysis July 1, 2007 — June 30, 2008

Duke Energy Kentucky and its Energy Collaborative proposed and subsequently received
approval to expand the low income weatherization program to include refrigerators as a
qualified measure in owner occupied homes. This program was also approved by the
Ohio Collaborative and the Ohio Public Service Commission and is offered in the Duke
Energy Ohio territory. This memo is to report the data analysis to determine the average
savings for the Low Income Refrigerator replacement program in combined Duke Energy
Ohio & Kentucky territories during the report period July 1, 2007 to June 30, 2008.

Field Protoco!

To understand the data results, it is important to understand the field protecol te
determine the existing refrigerator’s efficiency and whether it qualifies for replacement.
The refrigerators are tested in homes that are being weatherized through either the Duke
Energy Low Income Weatherization program and its delivery contractor, or the State
Weatherization program delivery by the state weatherization agency in the area. When a
delivery contractor auditor comes to the home to determine weatherization requirements,
they install a digital power meter directly to the refrigerator. The refrigerator plugs into
the power meter, manufactured by Brand Electronics, which then plugs into the wall.
The auditor calibrates the unit and then lets it run for two hours at a minimum. Two
hours is required so that the unit can stabilize and cycle. While more time would be
optimal for increased accuracy, two hours has been shown to be able to determine poorly
operating units that need to be replaced. '

The Protocol which follows specifies the steps that are taken by the auditor in the home
and the applicable data entered.

Protocol Steps
1 Clean refrigerator coils and Check seal on door gasker.

'SELECTION OF HIGH USAGE REFRIGERATORS AND FREEZERS by Jim Mapp April 16, 1998 &
Low-Income Refrigerator Replacement - Sefection Criteria for High Usage Refrigerator Replacement by
Jim Mapp Ph D. Wisconsin Division of Energy, Kathy Schroder, Program Manager Cinergy Corp, and
Rick Morgan, President Morgan Marketing Partners, 2001 IEPEC

6205 Davenport Drive, Madison, W1 53711 2
608-277-9518
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Check to see that the refrigerator closes tightly.

Open door and take data Brand
Model Number Size
Serial Number

Close Door when compressor comes on and nole wattage. (remember fo zero the

watt mefer before you start) Running Waltage: walts

Let operale normally for hvo hours or more with door closed and take the total

minutes and the kWhY reading (kWh per year estimate)
Total Minutes: kWhY reading:

Record peak running wattage at end of the test. Peak Watts _
If Peak Wattage is less than 325 watts and the refrigerator has an estimated

annual energy usage over 1315 kWhY — Replace the unit

If Peak Wattage is more than 325 watts and the refrigerator has an estimated
annual energy usage over 1565 kWhY — Replace the unit.

Additional Information Collected

Customer Name

Address Where Unit Installed

Customer Duke Energy Electric Account Number
Number in Family

Square Feet of dwelling

Replacement Unit Size in i3

Special Conditions in the home

Date New Unit Ordered

Date New Unit Delivered

Old Unit Removed by

A second refrigerator used by the customer to be removed

Auditor Name

6205 Davenport Drive, Madison, W] 53711
608-277-9518
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The meter calculates the annual kWh consumption based on the watts used over the
period of the test. If the refrigerator is calculated by the meter to consume over 1315
kWh year (kWhY) it is replaced at no charge to the customer. However, defrost cycles
sometimes initiate over the two hour test period which would skew consumption
estimates due to the defrost coils heating the unit. When a defrost cycle occurs the meter
measures a higher peak watt consumption during the test which is seen in the data. 1f the
unit shows higher than 325 peak watts during the test, it is assumed that the unit has gone
into defrost mode. The 325 was chosen as mos! compressors use 250 watls or less to
operate and then with the lights included, would equal 300 peak watts or less. When the
unit shows this high wattage demonstrating defrost mode, the kWh per year must equal
1565 kWh or more to be replaced. Units that have bad seals as determined by the auditor
can be replaced in special cases even if the meter wattage is below the requirement which
happens approximately 5% of the time.

1{'a unit is found to need replacement, the auditor orders a unit from the specified vendor
providing the Energy Star unit. Three sizes are available, 21 cubic feet, 18 cubic feet and
15 cubic feet. The auditor determines the size for the replacement. The auditor is
allowed to go to larger sizes under special circumstances. Of the total units replaced
during this period, 34% were 21 fi3, 58% were 18 ft3 and 8% were 15 fi3.

Old units are required to be removed by the refrigerator supplier at the time of the
delivery of the new unit and the old unit is environmentally recycled. This assures that
the old refrigerator does not continue to be used by the customer or get resold in the
secondary market thus taking it permanently off the grid. If there is a second refrigerator
on the premise that is working and the customer does not want it anymore, the program
will remove and recycle the unit for free. The program has not been successful in getting
second units removed as no second units were picked up during the reporting period.
This may be an area that the program wants to pursue more aggressively in future years,

Field data is then entered into a database and was reviewed for this analysis. Savings are
determined by taking the metered consumption estimate for the year (kWhY) minus the
energy consumption rating for the specific Energy Star refrigerator replacing the original
unit. These Energy Star consumption estimates are determined by the standardized
manufacturer testing in accordance with Energy Star guidelines. Those consumption
estimates are:

o 443 kWh/yr for 21 cubic foot
o 434 kWh/yr for 18 ft3
o 372 kWh/yr for 15 f13

6205 Davenport Drive, Madison, W1 53711 4
608-277-9518
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Results

The program data show that there were 764 units tested in Ohio and Kentucky programs
and 334 replaced. That is 44% replacement rate (the same replacement rate as last year).

Based on the July 1, 2007 to June 30, 2008 data from the field protocol outlined above,
savings is on average 1154 kWh for all the units replaced. Last periods savings were
1089 showing consistency in application of the protocol and continued savings for the
program. The highest savings was over 2800 kWh per year and the lowest 14 kWh.
There were 33 units with less than the minimum savings (1315 kWhY minus 443 kWh of
the 21 fi3 unit = 872 kWh). A majority had broken seals or other problems, however,
these installations should be reviewed by Duke Energy to assure that the protocols are
being followed by all auditors.

Savings broken down by state are as follows:

State kWh Savings Participants
Ohio 1176 249
Kentucky 1087 85

Note that these savings do not include any spillover or market effects from taking the old
refrigerator off the secondary market.

The data used for analysis is within the attached spreadsheet. Due to privacy concerns,
customer names have been removed.

DSMore Analysis

To complete the DSMore analysis of cost effectiveness, savings should be applied across
all hours with an annual savings of 1154 kWh. By using the two hour meter test, natural
diversity of load is automatically included, thus using Mode 2 standard testing will work.
Life of the measure is related to how early the unit is being replaced. Effective useful life
of the new unit is 8 years based on research completed in California on a long term

6205 Davenport Drive, Madison, Wi 53711 5
608-277-9518
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recycling program. ? This reflects the time the unit would be normally replaced with a
new unit and the time that the replaced unit might be used as a secondary refrigerator
before ultimate operations failure.

The refrigerator that is recycled earns some non-energy environmental benefits by
ensuring that the collected refrigerators are processed and recycled in a manner that
meets and exceeds both federal and state environmental laws and regulations. However,
these benefits are not quantified here. Ozone-depleting chlorofluorocarbon refrigerants
and foam insulation blowing agents (CFCs/HCFCs/HFCs), mercury, used oils, plastics,
metals, and glass are recovered and recycled. Polychlorinated biphenyls (PCBs) are also
recovered for disposal.

Cost for the program is approximately $1000 per replaced refrigerator which includes the
refrigerator delivery cost, recycling, testing and administration. These costs vary slightly
by size, but for modeling the $1000 average cost is appropriate.

? Residential Refrigerator Recycling Ninth Year Retention Study Study D Nos. 5468, 563 prepared for
Southern California Edison Company by KEMA July 22, 2004

6205 Davenport Drive, Madison, W1 53711 6
608-277-9518



Appendix C

i ::E'Process and Energy Impact Evaluatlon -
| of the Home Energy House Call
Sl '_S'Prog_ram m Kentucky_ |

Fmal Report .

: .Pr'epa.r:éd for .
~Duke Energy ;

139 East Fourth Street
. C_mcm_n_atl OH 45201

-;.S_s‘épt_er_nb_er 1 5, 2_0_08 :

| | '-'Su:brﬁittéd 'by: =
Johna Roth and Nick Hall - :f." Pete Jacobs  :

TecMarket Works _BuﬂdmgMetncs
165 West Netherwood Road - 2540 Frontier Avenue, Suite 201

Oregon, Wisconsin 63575 ‘Boulder, Colorado 80301 :
(608) 835-8855 - (303)444-4149




TocMarket Works and BuildingMetrics Table of Contents

Table of Contents

SUMMARY OF FINDINGS.....occornesrrancrnoensesnsancsnosssersnes SRR certeeeessiannennes s naans -
Energy Savings o S . 4
Recommendations : T : S L B . 6

INTRODUCTION ...cccomvccmnsarenne S Hersaserenesriaetasre s LR SRS R RS RSV RS VRS RR e RO SRS BTSSR BRI RO 8

METHODOLOGY ..ovniirrriirannessonseoscnsanne retoranensrsnsssaaannanennsrassaTRsS SRS AR AR RS vorennnssssisssrnnesd
Development of the Surveys P 9
Progrant Impact Estimation R 9
Freeridership and Spitlover . ‘ R £/

SECTION 1: USE OF THE KIT corrererecmnnnsemnernensssosnsnesassisssssssmessssssassssvassosessasersssnsarsss L9
Use of the Kit's Measures and Thelr Impacts . 0 .. ... I3

CFLs ... o e [EUUPR . R 1
Weather Stripping. .. .. . . . .. .. . B : 16
Outlet Gaskers. .. D e e 17
Window Shrink Kit C o 18
Lovw-Flew Showerhead S PP e 19
Fancet derators ... . U PP PR 20
All Kit Measures o e S o e 21
Savings Distributions. .. . .. L e . Lo 23
Self-Selection Bias . ‘ . 23
PER Self-Selection Bius ‘ ‘ o .23
False Response Bias . . : e 24
Baseline Energy Use Assumptions L e 24
Level of Discounting for False Response Bias e M

SECTION 2: SAVINGS ESTIHMATES coovirieiernnincensecrsirsisssesssssssssssnessnessnessssssessisnesss 25
Effective Useful Lifetime Impact Estimates . e 27
Aundit Freetidership e 29

SECTION 3: PROGRAM OPERATIONS AND CE}STOMER SATISFACTION 35
Program Objectives . . 33
ngmmOpwal.'wn... PP L 33
Auditor Training ... . L PSP PP .. 36
Implemenmation Changes... . . . P UV e .36
Program Design . ... ... R .. 36
Possible Program Improvements. . e PR .37

PARTICIPANT SATISFACTION SURVEY oot vaicaninmansanemnt e memsaco o nnrenssnseseensnncasser 3 8
Mativating Factors _ . PP PR o : 38
Awdit Consideration . . L PP L 38
Energy Efficiency Pruchmes S"mce Lar oh’ment i HEHC ... . .. : ‘ .39
Program Satisfaction. . . P . A1
Services and Program Changes Par !:upants Wou!dL:kem PP Al

What Participants Liked Most . PSP PEEPO Lo43
What Participants Liked Least e 1

APPENDIX A: IMPACT ALGORITHMS USED.. sesseresssssrnsernasnesrnssneesnssncesnssnronsosssvensih 1
CFLs ... . 47
Weatherstripping, Or.'!!er Guaskets. (Hm' Fncp]ace C!mme C e PP 49
Window Shrink Kit . PP . ¥
Low-Flow Showerhead .. o e T
Faucet Aerators ... ... - : e P 1
Insulated Water Heater . A e .56
Attic Insulation . . : o - O 57
Sidewall Insulation o ‘ o e ... 63

September 15, 2008 2 Duke Energy



TecMarket Works and BuildingMetrics S Table of Contents

Duct tnsulation and Repai ‘ , : 67
Installed a New AC or Heat Pump L S 70
Installed a New Furnace . . . o o e . 73
Prototypical Building Model Description . . L .74
References . .73
APPENDIX B: PROGRAM MANAGER INTERVIFW INSTRUMENT ................. 76
Program (bjectives . ... 76
Operational Efficiency e P ‘ e 76
Progran Design & Imp!enwmr.rnon Do ST 0 4
APPENDIX C: PARTICIPANT SURVEY PROTO(‘OL ........................................... 79
Free-Ridership Questions . TP S 81
Spillover Questions . ... 86

September 15, 2008 3 Duke Energy



TecMarket Works and BuildingMetrics ~_ Summary of Findings

Summary of Findings
Energy Savings

The measures provided in the Energy Efficiency Starter Kits are installed and used by
program participants in a way that provides significant energy savings to the participants
and to Duke Energy. For the Kentucky participants, the installation of the measures
provided in the kit to the 1,181 participants provides an estimated net annual energy
savings of 5,016 therms, 179,962 kWh and reduced peak load by 17.379 kilowatts. These
savings can be expected over the effective usefui life of the installed measures.

j ~ Gross Savings |  Net Savings |
Annuai Savings for Kit Measure Installations
W ) 32.235 17.379
kWh 330,503.4 179,881.70
Therms 10,079.8 5,016.30
Annual Savings HEHC Recommendations Installs
kW 29.9 6.013
kWwh 81,859 16,454
Therms 4,117 828
Totat Annual Savmgs for Kit Measures and Recommendations
kW | 62.135 23.392
kWh | 412,362.4 196,415.7
Therms ‘ 14,196.8 58443 |
Life Cycle Kit Measure installs
KWh 1,334,714 |
Therms _ 80,511
Life Cycle HEHC Recommendation Installs
kWh 220,192
Therms 10,243
_Total Life Cycle Kit and HEHC Recommendations Installs
kWh’ j ‘ 1,554, 906
Therms { 60,754

On a per-participant basis, this equals first year annual gross energy savings of 280 kWhs
and .027 kW per person, with a net savings of 152 kWhs and .015 kWs for the energy
efficiency kit. The home energy audit report provides gross first-year annual savings of
69 kWhs and .025 kW per person.  The total first year net energy savings for the kit and
the audit recommendations are 23 392 kWs, 196,416 kWhs and 5,844 therms.

The total net lifetime savings for the Home Energy House Call Program is 1,316 kWhs
and 51 therms per participant.

The impact estimates are based on survey responses of what actions were taken and the
use conditions associated with these actions for the weather zone in which the
participants reside. The energy savings estimates are based on DOE-2 simulations of
measure impact in residential buildings. This type of modeling and assessment approach
is an industry standard and can be expected to provide accurate estimates of program
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impact that are consistent with the accuracy of the survey information provided by the
program participants.

Energy Savings Distributions

The tables below present a summary of the total savings from the program participants.
Table 1 presents the gross energy savings for each of the kit measures based on the
randomly sampled participant survey responses extrapolated to the program population of
1,181. Table 2 presents the expected savings after the false-response and self-selection
biases are factored into the calculations. These biases are described in Section 1, Savings
Distributions. Table 3 presents the net savings, which factors in the estimated program
freeridership.

Table 1, First Year Gross Energy Saviags of Kit Measures, All Program Participants
(n=1,181)

Kit Measures KW kWh ; Therms
15-watt CFL 6.397 77,426 -115.2
20-watt CFL 6.153 71,044 -105.7
Weather stripping 0.127 433 8.5
Outlet gaskets 0.53 1,812 356
Window shrink kit 0144 7,020 92.9
Showerhead 18.879 172,267 : 8,399.2
Bathroom aerator 0.003 229 803.8
Kitchen aerator o 0.003 274 960.6

Table 2. First Year Energy Savings of Kit Measures, Net of False-Response and Self-
Reporting Bias, All Program Participants (n=1,181)

Kit Measures kw kWh : Therms
15-watt CFL 3.845 48,533 -69.2
20-watt CFL 3.608 42 697 . -63.5
Weather stripping 0.076 260 5.1
Outiet gaskets 0.319 1,089 214
Window shrink kit 0.087 4219 ] 55.8
Showerhead 9.458 86,306 4,208.0
Bathroom aerator 0.002 115 | 4027
Kitchen aserator 0.002 137 481.3

Table 3. First Year Net Energy Savings of Kit Measures, Net of False-Response, Self-
Reporting Bias and Freeridership, All Program Participants (n~=1,181)

Kit Measures kW kWh Therms ;
15-watt CFL 3.768 45,602 | 878
20-watt CFL 3.624 41,843 623
Weather stripping 0.065 223 4.4
Outiet gaskets ' 0.328 1121 22
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Window shrink kit 0.086 4198 556
Showerhead 9.506 86,737 42290
Bathroom aerator 0.001 109, 380.6
Kitchen aerator 0.001 30 4548

Program Operations

Third-party implementer changes have taken place since this program began operation,
and the program is currently switching to a new implementation provider. With this
change, program operations should improve with the use of program auditors who are
expected to be better trained.

The program managers have obtained expert assistance to help improve the operations of
the program, particularly in the areas of improved program design, marketing and quality
control procedures. The program is currently meeting its objectives within budget.

Customer Satisfaction

Based on 100 surveys of a random sample of the 1,181 participants in Kentucky. the
customer’s satisfaction with the program is very high with an overall satisfaction score of
0.06 on a 10-point scale. They were satisfied with the audit (9.65 out of 10) and with the
energy efficiency starter kit.

Recommendations

1. The installation rate of the window shrink kit is very low (5%). This is expected
because this measure is not one that everyone wants or needs and it requires
installation expertise. Once installed, it renders the window non-functioning as a
ventilation tool. The cost-effectiveness of this measure should be examined to
determine the installation rate needed to reach the cost-effectiveness threshold. If
this installation rate cannot be met, the item should be removed from the kit. In
order to obtain the cost effectiveness threshold it may be necessary for the kit to
be modified in a way that increases the installation rates. For example Duke
should consider the following:

a. Include clear customer-focused, easily accessible information on the
effectiveness of installing the window shrink kit so that customers see the
benefit information as soon as they open the kit and look at that measure.

b. Make sure the kit includes clear, easy-to-follow instructions on how to
install the kit.

These messages need to be easy to find and easy to understand. The amount of
time a customer will be exposed to this information might be only a few seconds.
The message needs to be clear and be transmitted in a few seconds. If this does
not increase installation rates above the cost effectiveness threshold, the measure
should be discontinued as an item in the kit.
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Duke should determine if the level of detail provided by the auditor can be cost-
effectively enhanced. During the onsite visit, the auditors may be able to increase
installation rates for needed changes by interacting with the customer about the
“areas of concern” in their home. We realize that this is not always possibie
because of the need to rapidly move in and out of the home for what is essentially
a free service to the participant. However, the time interacting with the customer
may well be the most valuable part of the audit in terms of getting cusiomers (o
take needed actions. An increase in auditor training to include customer
interaction and approaches should be considered. This effort must balance the
cost of the service and the expected increase in savings.

The contract calls for the implementers to train their auditors. This requirement
needs to be enforced. The auditors receive one week of classroom training before
they accompany a fully trained and experienced auditor for 2-3 weeks. However,
in some cases auditors have gone to the field before they were fully trained. The
new contract with WECC may solve this issue by using only HERS certified
raters to conduct the audits. However, this should be confirmed shortly after
WECC assumes the role of implementer to ensure that the auditors are fully
trained.

The incorporation of more testing technologies, such as the use of a blower door
or infrared imaging would help some customers understand the energy saving
opportunities better than a simple visual examination. However, this service is
costly and could harm the participation rate and interest in the program if it’s done
by charging the customer. Within the current program, participants can request a
blower door assessment for a cost of $125. To date, only one home has requested
that test since the program started in 2003. However, as energy costs and
environmental issues gain in importance; more customers may be interested in
this service, so it is worth promoting this aspect of the program to identify the cost
and benefits associated with increase testing promotion.

Having personal computers in the field with the auditors will allow them to
upload and process the audit information in a more efficient manner, which will
allow the reports to be delivered to the participant in a timelier manner. However,
that approach should not distract from a well designed report. The report should
be such that it is designed using state-of-the art behavior change theories that
focus on presentation and education leading to an install decision. Duke should
consider having color laser printers with the auditor so that the report can be
delivered and reviewed with the customer while on site.
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Introduction

This document presents the evaluation report for Duke Energy’s Home Energy House
Call (HEHC) Program as it was administered in Kentucky. An impact analysis was
performed for each of the measures in the Energy Efficiency Starter Kit and for the
measures that were installed as a result of the HEHC audit. The impacts are based on
engineering analysis of the impacts associated with the self-reported measure installs
identified through a participant survey. Additional analysis was performed using a
billing analysis comparing the pre and post program energy consumption levels of
program participants.

This report is structured to provide program energy savings impact estimations per
measure via the engineering analysis, and program savings based on the billing analysis
results. The impact tables reporting total savings are based on the savings identified from
100 surveyed participants extrapolated to the program’s total participants. The study
includes participants from January 2006 through September of 2007 (n=1,181). After
each of the measures are discussed individually, the report presents the estimated energy
savings achieved per distributed Energy Efficiency Starter Kit through the audit.

This impact evaluation of the measures with the kits is based on surveys conducted with
customers whao participated in the HEHC program and who have received the kits mailed
by the program. The impact of the HEHC recommendations that were implemented is
based on survey responses of the actions they have taken that were at least in part caused
by the audit report. The study did not use on-site verification efforts to confirm if the
survey information provided by the customer is accurate or if the measures taken were
correctly installed or used. The impact analysis conducted for this study was
systematically adjusted downward to account for self-selection bias and potential false
response bias sometimes associated with survey research of socially acceptable behaviors
documented via telephone surveys. As a result, the evaluation consultants consider this
study a reasonable estimate of program-induced savings.

The evaluation was conducted by TecMarket Works and BuildingMetrics with assistance
from Integral Analytics. The survey instruments were developed by TecMarket Works
and BuildingMetrics. The survey was administered by TecMarket Works. Integral
Analytics performed the billing analysis. BuildingMetrics developed the engineering
algorithms to estimate energy impacts based on the survey responses.
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Methodology

This section presents the approach for conducting this assessment.

Development of the Surveys

TecMarket Works and Building Metrics developed a customer survey for the Home
Energy House Call (HEHC) Program participants to be implemented after they have had
time to install at least some if not many of the actions in the kit and the recommendations
offered during the home energy audit. The survey asked the customer for information
specific to each of the measures included in the Energy Efficiency Starter Kit. In
addition the participant was asked to report the actions that they had taken that were
caused in whole or in part by the recommendations provided in the HEHC audit report.
For each measure that was installed and for each recommendation taken, the participant
was asked questions pertaining to their intentions to take that action without the
intervention of the program. This information was used to estimate freeridership and to
calculate net energy savings.

Because of evaluation budget limitations, the survey was restricted to 100 completed
surveys with program participants, however the sample size obtained appears to be
reasonable. These participants were surveyed by TecMarket Works. During the survey
development process it was necessary to restrict questions so that the survey did not last
longer than about 10 minutes. This approach helped control the evaluation cost, but also
reduced the number of questions that could be asked in order to calculate energy savings.
However, this procedure did not result in overly restrictive questions. To help focus the
survey, the questions asked were based on key results of an earlier study employing an
identical approach for similar measures. The experience from the previous study (PER
Program) allowed this study to use those questions that were most informative to the
energy impact estimation process and eliminate those questions that were found to have
little impact on the results of the energy savings calculations. This allowed the HEHC
survey to be shorter and more focused, vet still provide the information needed to
estimate savings. The surveys can be found in Appendix C: Participant Survey Protocol.

Program Impact Estimation

Impact Estimates for Kit Measures

Using the measure-specific data collected from the customer surveys, we were able to
extrapolate energy savings to the HEHC Program as a whole, and for each of the kit’s
eight measures individually. The energy savings for each of the measures was
determined through a method in which TecMarket Works and BuildingMetrics assigned
the estimates of energy savings for each of the measures included in the HEHC Energy
Efficiency Starter Kit. The estimates were formed via engineering estimates of savings
based on survey information and on modeling results in which the calculations for the
actions taken follow DOL-1 residential software modeling algorithms for the expected
weather in which the actions are taken. Historical weather average daily conditions were
used as the predictive weather. This approach allows for reliable energy savings estimates
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consistent with accepted modeling approaches based on customer-provided installation
and use conditions.

The items distributed in the kit include the following measures.
15-watt CFL

20-watt CFL

Weather stripping

Outlet gaskets

Window shrink kit

Showerhead

Bathroom aerator

Kitchen aerator

eI AN I e

The algorithms used to calculate the impact estimates can be found in Appendix A:
Impact Algorithms Used.

Freeridership and Spillover

Freeridership and spillover were calculated for each measure in the Energy Efficiency
Starter Kit. The level of freeridership was determined by using the responses to three
questions in the survey (found in Appendix C). The three questions and the level of
freeridership and/or spillover that was applied to the energy savings are presented in the
table below, using the CFL as an example measure. All other possible combinations of
answers to the series of questions resulted in 0% freeridership and 0% spillover.

Table 4. Freeridership and Spillover Factors for Energy Efficiency Kit Measures

6a: Did you have plafrt:i.r‘ge;i %zl;ing 6c: Have you , .
_any CFlLs <additional> CFLS pun:chased any CFlLs ) Yo ) ) Yo
installed before before you got the since you got the Freeridership | Spillover
you got the kit? kit? kit?
Yes yes yes 100
Yes yes no 100
Yes no yes 75
No no yes 100
No yes no 50
No yes yes 50 50
Don't Know yes yes 75 25
Don't Know yes no 50
Don't Know no yes 100
Yes already installed in ves 100
every place
already installed in
Yes evgry place no 100
Don't Know maybe yes 25 50
Yes maybe yes 25
Yes maybe no 25
No maybe yes 50
Yes don't know yes 75
No don't know yes 100
Yes yes don't know 100
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Yes already r;”;;jﬂgd in don't know 100
don't know yes don't know 50
No Ves don't know 50

Freeridership was also calculated for the home energy audit as an independent analysis to
determine the level of participants that would have had their homes audited if the HEHC
were not made available. All other possible responses to these questions were counted as
0% freeridership.

Table 5. Questions to Estimate Freeridership Factors for the Home Energy Audit

if not available
S . through the if yes, would you
g:?;'g?;g‘g ::)n ?aurg.': program, would you have purchased it % Freeridership
prog | still have purchased within a year?
an audit?
Yes yes yes 100
Yes yes no 50
Yes Yes don't know 25

None of the participants responded in a manner that labeled them as a freerider. The
freeridership level for the HEHC audit is 0%.

Impact Estimates for HEHC Audit and Recommendations

The participants of the Home Energy House Call Program each received an audit of their
home followed up by a customized audit report with specific recommendations for
improvements to their home that would increase their home’s energy efficiency. In this
report, we present the recommendations as they were reported to us by the random
sample of 100 participants contacted during the telephone survey. We [irst asked them
what, if any, improvements they had made to their home. We then ask if this was a
recommendation that was in the audit report. If they said that yes, (it was in the audit
report) we ask how influential the recommendation in the audit report was to their
decision to install the item on a scale of 1 to 10.

Savings were calculated using engineering algorithms that can be found in Appendix A:
Impact Algorithms Used. The gross savings are adjusted for the influence factor. For
example, if they said that the influence of the audit report was a 10 on the scale, full
energy impacts are presented. If they reported that the audit report had an influence
factor of 8, then 80% of the energy impacts are counted as program-induced and
contribute to the program energy savings estimates. Self-selection bias and false
response bias are then factored in to calculate the final estimated net impact.

Billing Analysis

This analysis presents the results of the billing analysis of the Ohio Home Energy House
Call (HEHC) Program. This analysis relies upon a statistical analysis of actual customer
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billed energy (both electricity and natural gas) consumption before and after participation
in the PER program to estimate the impact of the program. Table 1 presents the results of
this billing analysis.

Table 1: Ohio HEHC Average Annual Savings: Billing Analysis versus Engineering
Analysis

~ Billing Analysis - Enginecring Analysis

For this analysis, data are available both across households (i.e., cross-sectional) and over
time (i.e., time-series). With this type of data, known as “panel” data, it becomes possibie
to control, simultancously, for differences across households as well as differences across
periods in time through the use of a “fixed-effects” panel model specification. The fixed-
effect refers to the model specification aspect that differences across homes that do not
vary over the estimation period (such as square footage, heating system, etc.) can be
explained, in large part, by customer-specific intercept terms that capture the net change
in consumption due to the program, controlling for other factors that do change with time
{e.g., the weather).

Because the consumption data in the panel model includes months before and after the
installation of measures through the program, the period of program participation (or the
participation window) may be defined specifically for each customer. This feature of the
panel model allows for the pre-installation months of consumption to effectively act as
controls for post-participation months. In addition, this model specification, unlike annual
pre/post-participation models such as annual change models, does not require a full year
of post-participation data. Effectively, the participant becomes their own control group,
thus eliminating the need for a non-participant group. We know the exact month of
participation in the program for each participant, and are able to construct customer
specific models that measure the change in usage consumption immediately before and
after the date of program participation, controlling for weather and customer
characteristics.

The fixed effects model can be viewed as a type of differencing model in which all
characteristics of the home, which (1) are independent of time and (2) determine the level
of energy consumption, are captured within the customer-specific constant terms. In
other words, differences in customer characteristics that cause variation in the level of
energy consumption, such as building size and structure, are captured by constant terms
representing each unique household.

Algebraically, the fixed-effect panel data model is described as follows:

Vie =0+ Py v &4,
where:
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vy, = energy consumption for home i during month ¢

a; = constant term for site |

pBo= vector of coefficients

x = vector of variables that represent factors causing changes in energy
consumption for home / during month ¢ (i.e., weather and participation)

& = error teim for home / during month ¢

With this specification, the only information necessary for estimation is those factors that
vary month to month for each customer, and that will affect energy use, which effectively
are weather conditions and program participation. Other non-measurable factors can be
captured through the use of monthly indicator variables (e.g., to capture the effect of
potentially seasonal energy loads).

The effect of the program, in the case the Personal Energy Report kit as well as
recommended measuies, 1 done by including a variable which is equal to one for all
months afier the customer received the kit and the report. The coeflicient on this
variable is the savings associated with the kit. In order to account for differences in
billing days, the usage was normalized by days in the billing cycle. The estimated
electric model is presented in Table 2.

' The model includes weather terms and monthly indicator terms as well as the terms presented in the
variables presented in Table 1. These terms were not included in order make interpretation clearer.
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Table 2: Estimated Electricity Model — dependent variable is daily kWh usage,

i:dlcor val mbl fos mmlsﬂ
participation in program -0.938 -3.19
Sample Size 39,834 obs (1,006 homes)
R-Squared 64%

This estimated model shows that the HEHC program (both kits and recommended
measures) results in an annual savings of 343 kWh . This estimate is fairly well
estimated, with the 90% confidence interval extending from savings of 166 kWhto 519
KWh per year.

The natural gas model is presented in Table 3 below.
Table 3: Estimated Natural Gas Model — dependent variable is daily Therm usage,

January 2005 through April 2008.
% Independent Variable "

. tvalue

Indicator variable for months after

participation in program -2.20
Sample Size 37,2810bs (975 homes)
R-Squared 32%

This estimated model shows that the HEHC program results in an annual savings of 25
Therms. This estimate has a 90% confidence interval extending fiom a savings of 6
Therms to 44 Therms.
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Section 1: Use of the Kit

This section presents the energy impact approach and calculations for installation and use
of the measures in the Energy Savings Kit that was distributed to all HEHC participants.

Findings are estimated using the 100 survey responses extrapolated to the 1,181
participants of the Home Energy House Call Program.

Use of the Kit’s Measures and Their Impacts

CFLs

The CFLs included in the HEHC kit were installed by more recipients than any other
measure in the Energy Efficiency Starter Kit. 95% of the recipients installed the 15-watt
CFL, and 91% of them installed the 20-watt CFL. Table 6 below shows a summary of
the responses to the questions about the 15-watt CFL. The same information can be
found in Table 7 for the 20-watt CFL.

Table 6. Frequency of Installation: 15-watt CFL

Surveyed
Installed 15w bulb participants
{n=100)

‘‘‘‘‘ Yes 95%
No 5%
Don’t Know 0%

Plan to Install 15w buib
Yes 1%
No 3%
Don't Know 1%

Table 7. Frequency of Installation: 20-watt CFL
HEHC
Instalied 20w bulb participants
surveyed {n=100)
Yes 91%
No 7%
Don't Know 2%

Plan to Install 20w bulb
Yes 0%
No 3%
Don’'t Know 2%

Using the information above and the algorithm for lighting impacts (which can be found in
Appendix A), the estimate of savings for these 1,181 customers totals 12.55 kw and

148,470 kilowatt hours per year.

However, the reduction in heat output from switching

the incandescent to the CFL results in an increase in therm consumption of 220.9 therms
per year total. Savings can be found in Table 8.
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The savings per customer (as extrapolated from the surveyed participants) for either of the
CFLs can also be found Table 8 below. [or instance, each customer that installed the 15-
watt CFL will save 69 kWhs per year (77,426.3 / 1,122 = 69.01). This is the average per
customer savings. The real savings will of course depend on the other factors involved (the
wattage of the bulb removed and hours of use). These hours of use data have been
measured as part of the overall CFL analysis, and are reasonable to use and apply in this
analysis.

Table 9 presents the impact estimates from the planned installations of the CFLs included

in the kit. These savings may or not be realized, depending on whether the customers

install the items.

Table 8. Impact Estimates from the Installation of the CFL Bulbs

Eﬁt:m‘:rd Total kW Total kWh  Total Therm

instalied Savings Savings Savings
15-watt CFL 1122 6.397 77,426.3 -115.2
20-watt CFL 1075 6.153 71,0438 -105.7
Mean kW Mean kWh  Mean Therm

Perinstall> | savings | Savings | Savings

15-watt CFL 0.008 69.01 -0.1
20-watt CFL 0.006 66.09 0.1

Table 9. Potential Impact Estimates from the Planned Installation of the CFL Bulbs

Estimated Total Total
Number Total Potential Potential Potential
Planning to kW Savings KWh Savinas Therm
install 9 ! Savings
15-watt CFL 12 0,101 1,222.5 -1.8
20-watt CFL 0 0.067 7722 -1.1
Mean kKW Mean kWh Mean Therm
Per Install (when dong) —» Savings Savings Savings
15-watt CFL 0.008 101.88 -0.15
20-watt CFL 1Zero Divide 1Zero Divide 1Zero Divide
Weather Stripping

Just over a third of the kit recipients (36%) installed the weather stripping. Given this level
of installations, the savings for this measure are somewhat modest, Table 11 below shows
the energy savings {rom these estimated 425 installations, with only 433 kilowatt hours and
8.5 therms saved per year.

Table 10. Frequency of Installation: Weather Stripping

HEHC ‘
Installed weather stripping participants
surveyed (n=100)
Yes 36% |
No 39% |
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Don't Know 24%
Plan to install

Yes 2%

No 35%

Don't Know 2%

Use of the Kit

Table 11. Impact Estimates from the Installation of the Weather Stripping

Estimated | o oipw | Total kWh | Total Therm
Number Savings Savings Savings
Installed
Weather 425 0127 432 8 85
stripping
Mean kW | Mean kWh | Mean Therm
Per Install > Savings Savings Savings
Weather
stripping 00 1 o

Table 12. Potential Impact Estimates from the Planned Installation of the Weather

Stripping
Estimated Total Total
Number Total Potential Potential Potential
Planning to KW Savings KWh Savings Therm
Install Savings
"S’;"r?;?fgr 24 0008 270 05
Mean kW Mean kWh Mean Therm
Per install (when done) = Savings Savings Savings
Weather 00 113 002
stripping
Qutlet Gaskets

About half of the recipients installed the outlet gaskets The kilowatt hour savings from

this measure are 1,812 kWh annually.

Table 13. Frequency of Installation: Outlet Gaskets

Installed the gaskets on outlets

HEHC
participants

surveyed (n=100)

Yes 45%

No 48%

Don't Know 9%
Pian to instali

Yes 11%

No 28%

Don't Know 7%

Table 14. Impact Estimates from the Installation of the Outlet Gaskets
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Estimated | 1ot kw | Total kWh | Total Therm

Instatled Savings Savings 5 Savings :

Outlet gaskels 531 0.530 1,811.5 356 |
Ber Install > l\neap kW Mean_ kWh Mean :rherm

Savings Savings Savings |

1 0.001 3.41 | 0.07 |

Table 15. Potential Impact Estimates from the Planned Installation of the Outlet Gaskets

Estimated Total |
Number Tota{ Totai_ Potential
\ Potential Potential
Planning kW Savings | kWh Savings Therm
to Install Savings
Qutlet gaskets 130 0.155 530.7 10.4
Per Install > Meap kW Mean_ KWh Mean :l‘herm
Savings Savings Savings
I 0.001 4.08 0.08

Window Shrink Kit

Most of the kit recipients did not install the window film shrink kit. Only 5% of the
population installed this measure.

Table 16. Frequency of Installation: Window Film Shrink Kit

HEHC
Installed window shrink kit participants
surveyed (n=100)
Yes 5%
No 66%
Don't Know 29%
Plan to install
Yes 2%
No 57%
Don't Know 7%

With the low numbers of installations combined with the fact that the PER study
{conducted on the same set of measures) found that 38% of the kits were installed on
double-pane windows, the savings for this measure are also quite low.

Table 17. Impact Estimates from the Instaliation of the Window Film Shrink Kit

Eﬁmﬁfr“ Total kW Total KWh | Total Therm
Installed Savings Savings Savings
g‘”dow shrink 59 0 144 7.0196 929
Mean kW Mean kWh Mean Therm
Per Install > Savings Savings Savings
0.002 118.98 1.57
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Table 18. Potential Impact Estimates from the Planned Installation of the Window Shrink

Kit

Estimated Total

Number Total Potential Potential Total Potential

Planning to kW Savings KWh Savings Therm Savings

Install
Z}’t'“dow shrink 24 058 19799 26 2
Per Install > Mea{\ kW Mean_ kWh Mean :rherm
Savings Savings Savings
| 0.002 82.5 | 1.09

Low-Flow Showerhead
A high percentage (41%) of the kit recipients installed the low-flow showerhead, with the
resulting gross energy savings being high as well. Total energy savings are over 172,000
kilowatt-hours and over 8,000 therms annually.

Table 19. Frequency of Installation: Low-Flow Showerhead

HEHC

Installed the showerhead participants

surveyed (n=100)
Yes 41%
No 54%
Don't Know 4%

Plan to install

Yes 6%
No 42%
Don't Know 6%

Table 20. Impact Estimates from the Installation of the Low-Flow Showerhead

Number | Total kW Total kWh fotal
Installed Savings Savings Savi
avings
Showerhead 579 18.879 172,266.5 8,399.2
Mean
Pernstall > | Mean kW Mean kWh | pp
Savings Savings :
Savings
| 0.033 297.52 14.51

Table 21. Potential Impact Estimates from the Planned Instaliation of the Low-Flow
Showerhead

Estimated Total
Number Total Potential Potential Total Potential
i Planning to kW Savings kWh Savings Therm Savings
; Install
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Showerhead i 71 3,951 36,055.8 1,758.0 |

E ,
Mean kW Mean kWh Mean Therm

. Per install > Savings Savings Savings

| 0.056 507.83 24.76

Faucet Aerators

The customers are somewhat likely to install the faucet aerators included in the Energy
Efficiency Starter Kit. Less than half of the kit recipients installed both of the aerators.

Table 22. Freguency of Installation: Bathroom Faucet Aerator

HEHC
installed the bathroom aerator participants

surveyed {(n=100)
Yes 36%
No 54%
Don't Know 10%

Plan to install

Yes 2%
No 45%
Don't Know 6%

Table 23. Frequency of Installation: Kitchen Faucet Aerator

. HEHC participants
installed the kitchen aerator surveyed (n=100)
Yes 46%
No 47%
Don't Know 8%

Plan to install
Yes 3%
No 40%
Don't Know 4%

The energy impacts for this measure are in the table below, and indicate overall savings
of over 500 kilowatt hours per year and 1,700 therms per year.

Table 24. Impact Estimates from the Installation of the Bathroom and Kitchen Faucet
Acrators

Number Total kW Total kWh Total Therm
Installed Savings Savings Savings
Bathroom aerator 425 0.003 2291 803.8
Kitchen aerator 543 0.003 2738 960.6
Mean KW Mean kWh Mean Therm
Per Install - Savings Savings Savings
Bathroom aerator 0.0 0.54 1.89
Kitchen aerator 0.0 0.5 1.77
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Table 25. Potential Impact Estimates from the Planned Instaliation of the Faucet Aerators

Estimated Total

Total Total .
Number | o .o tialkW |  Potential Potential

fﬁg:;’;ﬁ Savings kWh Savings SEL?;rgs
Bathroom aerator 24 0.000 27.9 98.0
Kitchen aerator 35 0.600 27.9 98.0
Per Install > Meap kW Mean_ kWh Mean Therm

Savings Savings Savings
Bathroom aerator 0.0 1.16 408
Kitchen aerator 0.0 0.8 2.8

All Kit Measures

The Energy Efficiency Starter Kit is a kit of 8 energy efficient measures. The tables
below show the relative “popularity” of each of the items for the recipients of the kits and
the total savings for each of the measures based on those surveyed customers that
indicated they installed the measure or plan to install the measure.

The CFLs are the most likely measure to be installed, with the kitchen aerator and outlet
gaskets coming in second. Given the past responses from the PER evaluation in 2007,
the customer-indicated behaviors and changes (such as number of showers, wattage of

bulb replaced, etc.) means that the showerhead provides a greater amount of savings than
the CFLs.

Table 26 below presents the estimated savings when the percent installation is applied to
the total program population of 1,181. The total savings from those that received the kits
and were randomly selected for the survey is estimated to be 330,503 kilowatt-hours and
10,080 therms annually. The kilowatt impact of the kits is estimated to be 32.235.

Table 26. Summary of Total Savings for All Installed Measures

) Plan to Total kW Total kWh Therm

Kentucky Kits Installed install savings savings savings
15-watt CFL 1122 12 6.397 77.426.3 -115.2
20-watt CFL 1075 ho 6.153 71,043.8 -105.7
Weather stripping 425 24 0.127 432.8 8.5
Qutiet gaskets 531 130 0.530 1,811.5 35.6
Window shrink kit 59 24 0.144 7.019.6 92.9
Showerhead 484 71 18.879 172,266.5 8,399.2
Bathroom aerator 425 24 0.003 2291 803.8
Kiichen aerator 543 35 0.003 273.8 960.6
Total Savings 32.235 330,503.4 10,079.8

Table 27 below shows the mean savings per measure installed. To obtain these values,
the total savings for each measure was divided by the total installations, resulting in a
“per install” savings value. If a customer were to install each of the measures in the kit,
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the “Mean Total” amount at the bottom of each table wouid be the average energy
savings based on the responses of that group.

Table 27. Summary of Mean Savings for All Measures

. . Mean kWh per | Mean Therms per
Kit Measures Mean kW per install install P install P

15-watt CFL 0.006 69.01 -0.1
20-watt CFL. 0.0086 66.09 -01
Weather stripping 0.0 102 0.02
Outlet gaskets 0.001 341 0.07
Window shrink kit 0.002 11898 1.57
Showerhead 0.033 297,52 14.51
Bathroom aerator 00 0.54 1.89
Kitchen aerator 0.0 0.5 1.77
Mean Total
Savings, if all 0.048 557.07 19.63
measures
installed
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Savings Distributions

There are some risks associated with relying on self-reported behavioral changes, because
the foundation of the savings estimates are based solely on the participant’s responses,
with no means to verify that the respondent has installed the kit’s measures and is using
them effectively. There are two main sources of bias with these types of surveys that
directly impact the conclusions drawn from the responses. These sources of bias are
Self-Selection Bias and False Response Bias. There is also an issue regarding the
accuracy of the baseline energy use conditions used by the evaluation contractor to
estimate savings in that many of these conditions need to be based on assumptions about
the participant population, rather than on measurements. These three conditions impact
the evaluation contractor’s ability to provide accurate estimates of energy impact. These
issues are discussed in more detail in the following paragraphs.

Self-Selection Bias

For this evaluation, we are using the self selection bias value 0f 29.9%. This value was
estimated during the previous PER evaluation and is likely applicable for the HEHC
study as well. The self-selection bias applied in this study is described below and is taken
from the text of the PER evaluation report.

PER Self-Selection Bias

The survey was sent to 5,401 PER Program participants — 3,562 customers that did not
receive the kit, and 1,839 customers that did receive the Energy Efficiency Starter Kit.
The data collection efforts resulted in 1,879 responses from PER participants who only
received the PER (response rate = 52.8%), and 741 responses (response rate = 40.3%)
from Kentucky PER participants who received the Energy Efficiency Kit. The people
that filled out and returned the survey are the participants that are more likely to install
measures from the Energy Efficiency Kit and consider taking actions based on the
recommendations from the Personalized Energy Report. That is, they self-selected
themselves to return the survey because they have a higher interest in the subject matter
than the people who did not. These individuals also will often respond to a survey in
order to let it be known that they did the right thing, and that they are taking steps to be
more energy efficient. The customers that did not return the survey are more likely to
have a lower interest in the subject matter, and are less likely to take actions. Thus, the
people who returned the survey are not the typical participant, but rather are the
participant that is more likely to take actions. With 47.2% of the PER group and 59.7%
of the Kit group not responding, we are setting the self-selection bias used to estimate the
potential range of impacts at half of the non-response rate. As a result, all estimated
energy impact estimates will be discounted 29.9%? for customers that received the
Energy Efficiency Kit and the Personalized Energy Report, and 23.6% for those that only
received the Personalized Energy Report. All impact estimates will be discounted by this
percentage in order to calculate the low end of the range of savings estimates for each
measure and recommendation to adjust for self-selection bias. The adjustment approach
is an estimate because there is no way to assign an adjustment factor for the survey
without on-site verification efforts to establish a reliable bias factor. We set the factor at

* (59.7% response rate / 2 = 29.9% self-selection rate)
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hall of the non-1esponse rate based on professional judgment {rom conducting surveys
and melering studies of energy efficiency programs for over 28 years and interacting with
the evaluation community regarding reasonable expectations and experience.

False Response Bias

False Response Bias is a problem with many self-reporting surveys. The participants
respond not with the truth, but with the socially acceptable answer. In short, they lie
about what measures they installed or what actions they have taken as a result of the
Home Energy House Call program. False response bias is typically not a high number,
but ranges from a low of two or three percent to a high of 15 percent in our experience,
depending on the topic and the population being tested. The False Response Bias is set at
10% for this survey, unless otherwise indicated. A 10% discount will be applied to all
impact-related measure estimates to calculate the low end of the range of savings
estimates for each measure and recommendation.

Baseline Energy Use Assumptions

When a mail survey is used to conduct an evaluation, the evaluation contractors are
unsure of the actual conditions in the home that have experienced a change. For
example, while a new showerhead may have been installed, it is impossible to estimate
precise savings unless the [low rates and use conditions associated with the previous
showerhead are well understood. For this study we established our baseline assumptions
based on the survey results and our past research and experience with programs and
program evaluations that have taken measurements of baseline conditions. We have also
used housing-type computer models to estimate baseline conditions and behaviors. As a
result, we are not adjusting the baseline conditions applied in this study based on on-site
pre-program ispections, but rather we are using the survey results, the literature, our past
research and field experience to set what we think are typical baseline conditions.
However, because these are not program-participant measured baseline conditions, it is
important to let the reader know that the baselines used in this study are estimated.

Level of Discounting for False Response Bias
The level of discounting used to determine the ranges for each of the measures and

reconumendations can be found in the table below. The self-selection bias discount factor
for ali measures for HEHC is 29.9%.

False
Measure Response Bias

CFLs 10%
Weatherstripping 10%
Outlet gaskets 10%
Window shrink kit 10%
Showerhead 20%
Aerators 20%
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Section 2: Savings Estimates

Fach of the Kit measures’ savings are recalculated here in order to provide probable
ranges of energy savings associated with each item. The tables below provide the gross
energy savings (as extrapolated to the whole population and reported above), the savings
after the self-selection bias and false reporting bias are factored in, and then the net
savings which factors in freeridership using the estimates adjusted for the biases.

Table 28. Kentucky Participants' Range of Kilowatt Savings — Installed Items

Total KW Savings
Self-Selection ;
Measure and False G:JO“SZ"JS‘;S\};“;S Net Savings
Response
15-watt CFL 3.845 6.397 3.768
20-watt CFL 3.698 6.153 3.624
Weatherstripping 0.076 0.127 0.085
Qutlet gaskets 0.319 0.530 0.328
Window shrink kit 0.087 0.144 0.086
Showerhead 9,458 18.879 9.506
Bathroom aerator 0.002 0.003 0.001
Kitchen aerator 0.002 0.003 0.001

Table 29. Kentucky Participants' Range of Kilowatt-Hour Savings — Installed Items

Total kWh Savings
Self-Selection .
Measure and False G::jo';asdjsf:f;{;s Net Savings
Response
15-watt CFL 46,533.2 77,426.3 45,601.8
20-watt CFL 42,697.3 71,043.8 41 8427
Weatherstripping 260.1 432.8 223.0
Qutlet gaskels 1,088.7 1,811.5 1,121.4
Window shrink kit 4,218.8 7,019.6 41977
Showerhead 86,3055 172,266.5 86,737.0
Bathroom aerator 114.8 229.1 108.5
Kitchen aerator 137.2 273.8 129.6

Table 30. Kentucky Participants' Range of Therm Savings — Installed Items

Total Therm Savings
Self-Selection .
Measure Unadjusted .
;ﬂd False Gross JSavings Net Savings
esponse
15-watt CFL -69.2 -1156.2 -67.8
20-watt CFL -§3.5 -105.7 -62.3
Weatherstripping 5.1 8.5 4.4
Quttet gaskets 21.4 35.6 22.0
Window shrink kit 55.8 92.9 55.6
Showerhead 4,208.0 8,399.20 4,229.0
Bathroom aerator 4027 803.8 380.6
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| Kitchen aerator | 481.3 | 960.6 | 454.8 |

Table 31, Table 32, and Tabie 33 below present the potential gross and net savings from

the program if those that indicated they planned to install the item do indeed install the
Hem.

Table 31. Kentucky Participants' Range of Kilowatt Savings — Planned Hems

Total KW Savings
Self-Selection .
Measure and False GU"adJUSt.Ed Net Savings
Response ross Savings
15-watt CFL 0.061 0.101 0.059
20-watf CFL 0.040 0.067 0.039
Weatherstripping §.005 §.008 0.004
Qutlet gaskets 0.093 0.155 0.096
Window shrink kif 0.703 1.170 0.699
Showerhead 1.980 3.951 1,990
Bathroom aerator 0.000 0.060 0.000
Kitchen aerator 0.000 0.000 0.000

Table 32. Kentucky Participants' Range of Kilowatt-Hour Savings — Planned Items

Total kW Savings
Self-Selection .
Measure and False Gyor;asdgit& %s Net Savings
Response
15-watt CFL 734.7 1,222.5 720.0
20-watt CFL 464.1 772.2 454.8
Weatherstripping 16.3 27.0 13.9
Outlet gaskels 318.9 530.7 328.5
Window shrink kit 1,189.9 1,975.9 1,184.0
Showerhead 18,063.9 36,055.8 18,154.3
Bathroom aerator 14.0 27.9 13.2
Kitchen aerator 14.0 27.9 13.2

Table 33. Kentucky Participants' Range of Therm Savings ~ Planned ltems

Total kW Savings
Self-Selection .
Measure Unadjusted .

and False Gross ]Savings Net Savings

Response
15-watt CF1L -1.1 -1.8 -1.1
20-watt CFL -0.7 -1.1 -0.7
Weatherstripping 0.3 0.5 0.3
QOutlet gaskets 6.3 10.4 6.9
Window shrink kit 15.7 26.2 15.7
Showerhead 880.7 1,758.0 885.2
Bathroom aerator 49 1 98.0 46.4
Kitchen aerator 49 1 898.0 46 4
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Effective Useful Lifetime Impact Estimates
In order to calculate the estimated energy impacts over the lifetime of the measures of the
kit, we used the following life-spans for each of the measures.

. Effective
Kit Measures Useful Life

16-watt CFL

20-watt CFL 5
Weather stripping [
Outlet gaskets 20
Window shrink kit 1
Showerhead 10
Bathroom aerator 10
Kitchen aerator 10

The peak program kilowatt impact of the installed measures in the kit remains high for
the first five years at 17 kW, then, in year 6 the savings drop to about 10 kW. Then in
year 11, kW savings drop to less than 0.5 kW for the remainder of the 20 year period.

0 .-
18 b 1737
O
12

10 e

kW Impact

Lifetime kW Impacts of Kit Measures

- %cW Irﬁ'pact

—a— Levelized Annual ‘
KWimpact 1. .

Year t Year I Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year Year Yenr Year Year Year Year Year Year Year Year

Figure 1. Lifetime kW Impacts of Kit Measures
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The figure below presents the kilowatt hour savings that can be expected over the next 20
years based on the effective useful life of the installed measures. For the first five years,
annual savings are close to 180,000 kilowatt hours for the 1,181 participants of the
HEHC program. By year six, the savings drop to 88,000 kWhs. and in years eleven
through twenty, annual kWh savings from the kit are just over 1,000 kWhs per year. The
total kWh savings over the next twenty years for these 1,181 participants is 1,334,714
kWhs, a mean of 1,130 kWhs per participant.
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Figure 2. Lifetime kWh Savings of Kit Measures

The figure below presents the therm savings that can be expected over the next 20 years
based on the effective useful life of the installed measures. For the first five years, annual
savings are just over 5,000 therms for the 1,181 participants of the HEHC program. By
year six, the savings increase slightly because the negative effect on natural gas usage
caused as the gas impacts from CFLs use drops out of the equation (this assumes that the
program is not the cause of continued CFL use), and in years eleven through twenty,
annual therms drop drastically down to 22 therms per year. The total therm savings over
the next twenly years for these 1,181 participants is 50,511 kWhs, a mean of 43 therms
per participant. If the program causes the participant to permanently move to CFL use,
the savings will continue. This savings would be market transformation savings and are
not counted in this evaluation. As a result, these savings are less than what can actually
be expected.

September 15, 2008 28 Duke Energy



TecMarket Works and BuildingMetrics Savings Estimates

Lifetime Therm Savings of Kit Measures
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Figure 3. Lifetime Therm Savings of Kit Measures

Audit Freeridership
The Home Energy House Call audit did not have any freeridership. To calculate
freeridership, we used the following table:

if not available
Considering an audit through the If yes, would you o . .
before the program? program, would you hav? p.urchased it % Freeridership
still have purchased within a year?
an audit?

Ves yes yes 100

yes ves no 50

yes yes don't know 25

None of the 100 participants surveyed answered the above questions with a series of
responses that resulted in a value other than zero.

Savings from Audit Recommendations

The participants of the Home Energy House Call Program each received an audit of their
home followed up by a customized audit report with specific recommendations for
improvements to their home that would increase their home’s energy efficiency. In this
section, we present the recommendations as they were reported to us by the random
sample of 100 participants contacted during the telephone survey. As noted in the
Methodology section above, we first asked them what, if any, improvements they made
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to their home. We then ask if this was a recommendation that was in the audit report. If
they said that yes, it was in the audit report, we ask how influential the recommendation
in the audit report was to their decision to install the item on a scale of 1 to 10.

Savings were calculated using engineering algorithms that can be found in Appendix A:
Impact Algorithms Used. The gross savings are adjusted for the influence factor. For
example, if they said that the influence of the audit report was a 10 on the scale, full
energy impacts are presented. If they reported that the audit report had an influence
factor of 8, then 80% of the energy impacts are presented and used to estimate energy
savings resulting from the program. .

Table 34 below describes the actions taken by each of the respondents who indicated they
took an action because of the recommendation in the audit report, the impact metrics used
in calculated estimated savings, the influence factor as reported by the participant, and
the program’s adjusted net energy impacts without survey bias and false response
adjustments.

Table 34. Actions Taken Because of the Audit Report and Net of Influence Energy Impacts

Respondent | Action Taken | Location | Algorithm Used | Influence kW kWh | Therms
. High
Triple pane ‘ .
Windows home pgrformance 8 0 165 1812 55
1 window
Weather
Insulated door | home Stripping, 245t 8 0 006 229 05
Hot water pipe .
4 insutation basement | Pipe Wrap 10 0191 868 1 1000
Wrapped water insulated water
5 heater bagsement heater 9 0142 4782 233
Weather
6 New doors home Stripping, 24§12 5 0.0 184 02
11 Washer laundry washer 7 0.080 191.7 2.7
Weather
13 New door nome Stripping, 244t 9 0 020 331 04
13 Air conditioner | outside New AC 9 0.820 | 12376 0
17 Insulation garage | Side wal > 5 0019| 481 9
9 insulation, 120ft ‘
17 Insulation attic Altic insulation 5 0.098 172.8 2.7
20 Caulking windows Window shrink kit 8 0.130 220.5 2.9
Hot water pipe .
21 insulation basement | Pipe Wrap 10 D.151 868.1 0G0
22 Refrigerator Kitchen New refrigerator 6 0.126 905.0 -1.2
Hot water Insulated water
25 heater blanket basement heater 10 0.158 5313 259
Hot water pipe .
26 insulation basement | Pipe Wrap 9 8172 7813 a0 o0
Woeather
27 Garage Seal garage Stripping, 36ft 10 0.008 275 5
29 Insulation attic Aftic insulation 10 0.196 345.5 5.3
Total for Sample of 100 Participants 2.533 | 6,931.3 348.6
Mean per Participant 0.025 69.3 3.5
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[ Total if Extrapolated to Population of 1,181 Participants | 29.9 | 81,850 |

4117 |

The audit recommendations resulted in an estimated net of influence savings (adjusted for
influence of the audit report) of 81,859 kWhs and over 4,000 therms when the results are
extrapolated to the HEHC population.

The following presents the effective useful life and false response bias that need to be
applied to these estimates.

Table 35. Effective Useful Life and False Response Bias for Audit Recommendations

Effective Useful| False Response
Life {(Years) Bias
Attic insulation 20 50%
basement wall insulation 20 50%
Dishwasher 9 50%
Dryer 11 50%
Duct insulation 20 50%
Duct repair 18 50%
Fireplace closure 5 50%
High performance window 20 50%
Insulated water heater 15 50%
New AC 15 50%
New furnace 20 50%
New heat pump 15 50%
New refrigerator 12 50%
Pipe Wrap 12 10%
setback thermosiat 11 50%
Side wali insulation 20 50%
Washer (clothes) 12 50%
Weather Stripping 5 50%
Window shrink kit 1 50%

After the self-response bias (discussed in Self-Selection Bias section on page 23) and the
above factors are applied, the total net energy impacts can be estimated.

The kilowatt impacts of the audit recommendations over their effective useful lives are
presented in Figure 4 below. The impact of the installed audit recommendations drop to
about half of the first year impact after 13 years.
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Lifetime kW Impacts of Audit Recommendations
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Figure 4. Lifetime kW Impacts of Audit Recommendations

The lifetime kilowatt-hour impacts are presented in Figure 5 below. The total and final
net savings (net of influence, self-selection, and false-response) over the next 20 years for
these installed audit recommendation is 220,192 kWhs.
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Annual therm savings take a steep drop from 817 to 125 annual therms after twelve years,
as presented below in Figure 6 below. However, the total net savings over the next
twenty years for the installed measures recommended by the HEHC audit is 10,243

therms.
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Lifetime Therm Savings of Audit Recommendations
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Figure 6. Lifetime Therm Savings of Audit Recommendations
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Section 3: Program Operations and Customer
Satisfaction

The program manager of Home Energy House Call was interviewed in July of 2008, The
100 customer surveys were performed in June-August of 2008. The interview protocol
used during these interviews can be found in Appendices B and C. The results of the
process interviews are report by the response categories presented below.

Program Objectives

One of the objectives of the HEHC Program is to raise customer awareness about how
they use energy and to help thermn understand how they can affect their own bill with low
cost or no cost actions, and that they can influence the environment with their activities.

This objective is being met, as customers are aware and they realize that taking the
actions recommended by the audit and using the items in the kit do work to lower their
energy consumption. However, according to a program manager, the level of detail
provided by the auditors could be enhanced. Some auditors are better than others in the
level of detail provided. In the interviews they are supposed to ask customers about
“areas of concern” in their home, but sometimes they do not ask about it, or follow up on
it because they forget, don’t have time, or don’t have the necessary knowledge to help
address the issue.

A third-party contractor performs the audits. In order to minimize costs they allow 1
hour per audit and schedule 6 audits in a day. This schedule allows little time to move
beyond a set of highly regimented activities, with little time for effectively
communicating a complex message to customers. However, the program provides this
service at no cost to the participant. As a result, the program does provide value to the
participants and this value is recognized by a very high level of participant satisfaction
with the program and the services provided.

From a cost effectiveness perspective, in which the program is to acquire energy savings
below the avoided cost-of-supply option, the program is limited in the amount of service
it can provide. Llectricity (non-gas) customers have a small savings potential, providing
little room for expanded services. As a result, the primary focus is on Duke’s electric
heat customers, or ones that use a significant amount of air conditioning (>12,000 kWh in
the summer).

Program Operations

A third party contractor (GoodCents) implements the program currently. This includes
operating the call center, hiring and training the auditors. The contractor has all the
necessary software to collect and process the on-site audit information and translate the
data into a custom report for the customers.

The program manager makes sure that the team is meeting expectations, conducts mock
trainings, and sets up the on-sites visits for the auditors.
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In conjunction with the contractor, the Duke program manager develops an annual
marketing strategy. The marketing approach is organized by zip code targeting
customers that have both electric and gas service from Duke or, in electric only
territories, have high AC use in the surnmer.

The program enjoys a lot of media attention, especially in the fall and spring. The
program manager assures that the information released about the program is accurate,
coordinating messages with the contactors ability to serve.

The program has introduced the energy efficiency starter kits as a give-a-way item with
the receipt of the audit. If requested, the auditor will install the items in the kit, but
focuses on installing the CFL bulbs to make sute the savings are achieved.

Once the audit is completed, the report is developed and reviewed by the contractor and
then mailed to the participant. The implementer reports program accomplishments and
counts 1o Duke on a weekly basis.

Duke Energy performs periodic follow-ups and site verifications with the auditors, with
assistance by Morgan Marketing Partners. There have been some adjustments to the
program implementation approach as the program moved from the past contractor to a
new provider (WECC).

Auditor Training

The contract calls for the implementers to train their auditors. The auditors receive one
week of classroom training before they accompany a fully trained and experienced
auditor for 2-3 weeks. The implementer wants to get their newly training auditing staff
into the field as quickly as possible. However, in some cases auditors have gone to the
field before they are fully trained. These auditors have needed additional training or
coaching to develop the skills necessary to address the issues that will come up in any
given house. The new contact with WECC may solve this issue by using only HERS
certified raters to conduct the audits.

Implementation Changes

With the new implementation contactor moving to WECC, changes to the program are
being planned. One of these changes is to make the HEHC report more user friendly and
better able to convey the energy savings opportunity message to the participants. An
additional change being planned is a shorter turn-around time between the audit and the
delivery of the report.

Program Design

The current Home Energy House Call program was designed with input from Niagara
Consulting (who helped design of the energy efficiency starter kit). Mr. Rick Morgan of
Morgan Marketing Partners assists with quality review and auditor training planning.
Internal Duke staff helps with the development of the marketing information and manage
the impact evaluation efforts.
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Possible Program Improvements

The incorporation of more technologies like blower door testing or infrared imaging
would help customers ‘see’ the energy saving opportunities; however this service is
costly and could harm the participation rate and interest in the program by making it
overly costly. Within the current program participants can request a blower door
assessment {or a cost of $125. To date, only one home has requested that test since the
program started in 2003. However, as energy, energy costs and environmental issues
gain in importance; more customers may be interested in this service.

Having PCs in the field with the auditors will allow them to upload and process the audit
information in a more efficient manner, which will allow the reports to be delivered to the
participant in a timelier manner. However, this may also be cost-prohibitive.
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Participant Satisfaction Survey

One hundred of the 1,181 participants were selected at random for a telephone survey
about the Home Energy House Call Progiam. The survey can be found in Appendix C:
Participant Survey Protocol and the results of the survey are presented below.

Motivating Factors

The primary factor for participation is the customer’s desire to reduce energy costs.

Seventy-four percent provided this response as their primary motivating factor. The
second most popular response {34% responding) was that they wanted 1o receive an
eneigy audit of their home.

Motivating Factors for Participation

Other |,

+ information provided by the i a0
: program T

Wanted to reduce energy |
costs

Recommendation of |
someone else

| 6%

The program incentives |0% . |

| |

Nole: Pefc;ﬁtages add up
The energy efficiency kit ]1% |to more than 100% because
multiple answers were |
allowed i
The audit | 1
— |
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Figure 7. Motivating Factors for HEHC Participants

Audit Consideration

Only 19% of the surveyed participants were considering an audit of their home before
enrolling in the program, but only 9% would have purchased one if they wouldn’t have
received one from through the program.

Yes |No| DK/INS
Considered before HEHC 19 77 4
Purchased without HEHC 9 |68 22
Purchased within a year without HEHC 3 |1 5
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However, as noted in Audit Freeridership on page 29. there is no freeridership associated
with the home energy audit. The reason for this is that none of the 100 participants
surveyed answered the series of questions with responses that resulted in a value other
than zero.

Energy Efficiency Purchases Since Enrollment in HEHC

Of the 100 participant surveyed, 29 indicated that they have made additional energy
efficient upgrades since their enrollment in the HEHC program. These purchases are
summarized in the table below.

The table shows that of the 44 improvements made by these 29 participants, 17 of them
were suggested in the home audit report, and 19 were not suggested by the audit report.
While the audit helps them make energy efficiency decisions, it is not the source of all of
their energy efficiency actions. In order to gauge the influence of the audit in the actions
taken by each home, we asked participants to rate the importance of the audit in their
decision Lo take an action. The influence column presents the value associated with
HEHC’s influence on the decision to mnstall the measure indicated. On a scale of 1 to 10,
with 10 indicating that the decision was made with a very strong influence by their
participation in the program, the mean response was 0.7, indicating that in many cases the
program had an influence on the participant’s decision to move forward and install

energy efficient measures.

Respo Action Taken L ocation Suggested In Audit? How do you know it's Influence
ndent Yes No DK/NS efficient?
1 [Triple pane windows home X Energy star rated 8
Iinsulated deoor home X Energy star rated 8
2 [Furnace basement X 1
Turns off equipment when not
3 Smart strips home X used B
4 Hot water pipe insulation |basement X Made for that purpose 10
5 |Wrapped water heater basement X Energy star rated 9
6 |New doors home X Energy star rated 5
insulation home X Energy star rated 5]
7 Refrigerator kitchen X Energy star rated 6
Stove kitchen X Energy star rated 6
Dishwasher kitchen X Energy star rated 8
8 iNew window home X Energy star rated 8
9 |nsulation home X 5
10 [nsulation attic X Energy star rated
11 |Washer laundry X Energy star rated 7
12 Washer laundry X Energy star rated 4
Dryer laundry X Energy star rated 4
13 New door home X Energy star rated g
Air conditioner outside X Energy star rated 9
14 Washer laundry X Energy star rated 5
Water heater basement X EFnergy star rated 5
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Refrigerator kitchen A Energy star rated 5
15  |Water heater basement X Energy star rated 1
16 Insulation attic Energy star rated 10
Pipe insulation basermnent Energy star rated 10
17 Insulation garage X Energy star rated 5
Insulation attic X Energy star rated 5
18 [Furnace basement X Energy star rated 8
19 |Caulking foundation 1
20 [Caulking windows X Recommendation of auditor 8
21 {Hotf water pipe insulation basement X Recommendation of auditor 10
Refrigerator kitchen X Energy star rated 8
22 MWasher laundry X Energy star rated 8
Dryer latindry X Energy star rated 8]
23 Air conditioner outside X 15 years newer than old one 1
24 entilation attic 7
25 [Hot water heater blanket |pasement X Energy star rated 10
26 |Hot water pipe insulation |basement X Energy star rated g
Garage Seal garage X Recommendation of auditor 10
27 Said energy saving on
Pipe flashing roof X packaging 10
28 Furnace basement X Cnergy star rated 7
Air conditioner outside X Energy star rated 7
g tnsulation attic X Energy star rated 10
Dishwasher kitchen Energy star rated 10
Totals | 17 19 Mean > 6.7
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Program Satisfaction
The surveyed participants were very satisfied with the Home Energy House Call

program. Figure 8 below shows the respondents’ mean satisfaction scores with various
aspects of the program.

Overall program satisfaction is very high at 9.06. Surveyed participants rated their
satisfaction with the auditors who came to their homes and performed the audit. Ona l to
10 scale, the auditors’ friendliness, help and knowledge were rated 2 9.65. The lowest
satisfaction (7.81) was with the audit report providing new ideas for improving
efficiency. These scores can be expected to improve with the new, more user friendly
audit report currently being planned.

Program Satisfaction

1

Qveral satlsfaction

The Hems in the kit

" interactions with Duke Energy
staff

Andit report confirmed thinking.
' Increased {ixelihcod of aciion

iAudli teport provided new [deas

Audit report case of
comprehenslon

' Encrgy auditor friendly, helpful,
: Knowtedgeakle

linteractlons with energy auditor

Ease of scheduling the audit

. Ease of enrolling to recelve kit

Figure 8. Program Satisfaction

Services and Program Changes Participants Would Like
We asked the 100 surveyed participants what other services they would see be a part of
the HEHC program. Their responses are bulleted below:

o include a cover for the hot water heater
e do more for broken down houses
e information on different sources for cheap energy solutions
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* wind energy or solar energy sources available for purchase

» rewards program for people who make the effort to conserve energy

» some kind of network where they could put you in contact with suppliers of
energy efficient stuff

+ some type of follow up to make sure the customer understands the audit report’s
recommendations within a week or so

» use a piece of equipment to go around and see where air leaks are

¢ multiple audits for people with multiple homes

» offer to do the fixing up at a reasonable price, do the recommendations for or with
the homeowner

e provide additional insulation in the ceiling

* more information on power strips/surge protectors
» move gas and electric meters outside

» consultation service about other energy options

» give more recommendations and some number to go with them about savings
o thermal imaging of the house
e answer all of the questions that you have

e give monetary incentives to make your home more energy efficient
s inlrared audit of outside of house

» thermal imaging audit {o see if everything is working correctly

e new ideas news letter for updates

We also asked them if there were any changes they would like to see made to the
program. Their responses are below:

¢ have the auditor install the items in the kit

e advertise it more

» a little more timely coming out to your house

» put smart strips in the kit and timers for sprinklers, give more tips for energy
saving (wash clothes in cold, turn of water while shaving, etc...)

s use more sophisticated equipment

o didn't get enough info about weather stripping around doors and windows, and
window shrink

¢ do the survey sooner

¢ focus more on renewable energy, give tax credits for using it

¢ tell about how beneficial ceiling fans are in conserving energy

¢ do more advertising

» wish they would have mentioned weather stripping in the garage
¢ more opportunities for making more changes

s don't give out cfl bulbs, ask people what they need before you waste money on
the whole kit

¢ emuail updates telling you what is going on
s give away more light bulbs
e give more useful items in the kit
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CFLs are an environmental hazard because of mercury; LED bulbs would be
better

We asked the surveyed participants what could be done to increase interest and
participation in the program. Their suggestions are below:

more and/or better advertising (n=29)
o newspapers, online, tv, radio
putting flyers in the bills (n=7)
emphasize that it's free (n=4)
encourage word of mouth advertising (n=4)
make people aware of the program's benefits
going into local areas and get on their mailing flyers
tell people about the energy savings
making sure people know there are no strings attached
commercials showing how much people save on monthly bills
put energy saving tips in bills in the mail
make it a more in depth audit
money or gas incentives, or credits on bills
offer free time to come make improvements with the homeowner
give people discounts or tax credits for going green
telling them they can get their cost down
stress the fact that it will reduce their payments more
offered monitors that detect carbon monoxide as incentives
show them how much money they can save by making small adjustments
make it easier to know if you are qualified for the program
cost saving incentives
tell people how much money they could save on energy
give discounts off of bills
incentives to fix up your house
offer solutions that aren't so obvious
provide numbers for how much people can save
referral program
make people realize the benefit personally
get children involved, kids get jazzed up about things they learn in school
give deals on your bills based on your house’s efficiency
homeowners that rent their homes out have no options, give them some
easy way to sign up and schedule
make sure people know 1t will save you money
annual picnic/fair/get together with free energy efficiency giveaways

What Participants Liked Most

We asked the participants what they liked most about the program. Their responses are
bulleted below.
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the free gifts (n=25)
o especially faucets aerators and light bulbs
free faucet aerators
CFLs and outlet gaskets
especially lights
the showerhead and faucet aerators
light bulbs
especially CFLs and showerhead
kitchen faucet aerators
outlet gaskets and CFLs
o the light bulbs
it was free (n=16)
information provided (n=2)
thoroughness and support with the kit to get started with energy saving
learning that house was satisfactory
overall report and the little things, auditor took a lot of time to make sure
everything was understood
it was easy and pave helpful information
save money because of the program
gave some things that they didn't know about and how to use them
details of it
brought a kit with stuff in it to try out
coming out to the house
the report
thorough audit, auditor went over findings and made sure he understood
someone came in to go over things
idea that it gave you something else to think about and good ideas about saving
money
enjoyed doing it, liked the light bulbs the most
showed how much energy running a fan saves, and if you put the thermostat down
or up accordingly. Got to appear on the oprah show through the program, all
expenses paid
easy to do
easy to schedule, auditor was nice and knowledgeable
person representing it did a very nice job, provided with free kit
one on one inspection where you can talk to the auditor and he can answer
questions
knowledge of the auditor was very helpful
made you realize what you spend and what each appliance uses and how you can
improve that
for someone who has no knowledge it would be helpful, the fact that it is even
offered is good
the guy was prompt and nice and friendly
very thorough and knowledgeable auditor

00 C 0000
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everything was excellent, no complaints at all. Learned a lot from the auditor
opportunity to learn about where you can save energy

the idea of what the program wanted to do

having the personal interactions and being able to ask questions

gave ideas that didn't know existed, showed where the energy was being lost
good ideas

encouragement of using energy efficient ways

communication and energy savings

nice that they came out with a starter kit with useful stuff

liked all of it

someone came out for a one-on-one

the way they came to the house

the purpose of it

acquiring information

geiting the evaluation of what you already have and how efficient it is. See where
you can improve and where you're doing okay

the whole program was great, the guy did a good job presenting it

the audit report saying where you could improve

had samples of what to do and what they did

came out to the house and went through everything with us

reassurance that what we were currently doing was good and suggestions for
improvement

they gave ideas that you didn't have belore

helpful because it gives you ideas you can choose to do or not
thorough

the kit was pretty awesome

learned about the light bulbs

not only did they tell you what to do, they gave some things to do right away
insulators for the wall plugs in the showerhead

got light bulbs and showerhead

available and gave some ideas and were proactive at doing it
ability to reduce energy costs

very informative

seeing some savings as a result

the fact that it exists

new knowledge

covers everything

honest auditor, did a really good job

very thorough

easy

helped save money

finding ways to save money

saving money and learning about efficiency.
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What Participants Liked Least

We also asked the surveyed participants what they liked least about the program. Their
responses are below.

o light bulbs weren't bright enough and disposing of them is hard

o didn't get the stuff from the kit, still want it

o had to install the items themselves

¢ inconvenient to have to be home

» took too long to schedule the in home visit and too much delay on the survey
» some of the things in the kit weren't useful. Light bulbs are bigger than needed
¢ only had materials from kit, didn't know what to do next if wanted to do more
» tacky window shrink kit

e left on your own to interpret the results from the report in the mail

o the audit was pretty basic, couldn't test anything and tell exactly what the

problems were

e wanted to be surprised with something unknown but it didn’t happen

» needs to be more thorough

» the quality of the auditor was poor

e can't do the things herself because of immobility

+ nobody is into geothermal or solar. No tax benefits or anything. Should
concentrate on using renewable energy sources for your home.

e don't think the recommendations seem like they would do much to improve
efficiency

» inconvenience of having to be at home for the audit

¢ the showerhead wasn't compatible with their house

e taking an hour to do the audit

s some of the ideas were dumb, like the CFLs

» auditor didn't do a very good job

¢ called back for 10 minute survey

= weather stripping

o didn't see any value added other than the free items, all common sense stuff
e didn't help as much as he had hoped

« didn't do enough, wanted thermal image

¢ hasn't resolved the energy bill problems

» the cfls

« the auditor didn't answer the question that was asked

» already knew about most of the recommendations

¢ didn't really need any of the stuff
¢ pushing CFL technology is bad
o the audit was canceled and had to be rescheduled
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Appendix A: Impact Algorithms Used

The impact algorithms contained in this appendix are from the evaluation of the
Personalized Energy Report done in 2007, This study included a mail-in survey with
over 1,000 returned surveys. This evaluation of the Home Energy House Call Program
included phone surveys of 100 participants and did not ask questions about heating and
cooling fuels and systems in the home, size of windows, etc. Therefore, the values for
these items are taken from the mean of the results of the PER results from 2007. These
values are highlighted in these appendices whenever they were used.

CFLs
General Algorithm

Gross Sumimer Coincident Demand Savings

(H/al s x D Fv )hm‘u - (I’Vaf ts x D ‘F.s' ) e
1000

AkWg = units x [ :l x CFgx (1 +HVACY ¢)

Gross Annual Energy Savings

(Watts x DF), .. - (Watts x DF),,

AkWh = units x [ ] x FLH x (1 + HVAC,)

1000
Atherm = AkWhx HVAC,
where:
AkW = gross coincident demand savings
AkWh = pross annual energy savings
Atherm = gross annual therm interaction
units = number of units installed under the program
Wattsee = connected (nameplate) load of energy-efficient unit
Wattspase = connected (nameplate) load of baseline unit(s) displaced
FLH = full-load operating hourts (based on connected load)
DI = demand diversity factor
CF = coincidence {actor
HVAC, = HVAC system interaction factor for annual electricity consumption =
0.005443585
HVACY = HVAC system interaction factor for demand =0.167018
HVACy = HVAC system interaction factor for annual gas consumption = -0.00149
15 W CFL Measure
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Waltsee = 15, which is the input power of program supplied CFL
Watlspyse - calculated from survey responses as shown below = 63.85514

Wattage of WatiSpase Notes

bulb removed

<= 44 40 Most popular size <44 W

45 - 70 60 Lumen equivalent of 15 W CFL
71-99 75 Most popular size in range

> =100 100 Most popular size in range

FLH - calculated from survey responses as shown below: = 1404.905 for 15-watt, 1340.106
For the 20-watt bulb.

Hours of use FLH Notes

per day

<] 183 Average value over range
1-2 548 Average value over range
3-4 1278 Average value over range
5-10 2738 Average value over range
11-12 4198 Average value over range
13-24 6753 Average value over range

DF=10and CF=0.10

The coincidence factor for this analysis was taken as the average of the coincidence
factors estimated by PG&E and SCE for residential CFL program peak demand savings.
The PG&E and SCE coincidence factors are combined factors that consider both
coincidence and diversity, thus the diversity factor for this analysis was set to 1.0

HVAC, - the HVAC interaction factor for annual energy consumption depends on the

HVAC system, heating fuel type, and location. The HVAC interaction factors for annual
energy consumption were taken from DOE-2 simulations of the residential prototype
building described at the end of this Appendix.

Covington, KY

Heating FFuel Heating System | Cooling System HVACc HVACg

Other Any except Any except Heat 0 0
Heat Pump Pump

Any Heat Pump Heat Pump -0.16 0

Gas Central Furmace | None 0 -0.0021

Propane Room/Window 0.079 -0.0021

Oil Central AC 0.079 -0.0021
Other None 0 -0.0021

Room/Window 0.079 -0.0021
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Central AC 0.079 -0.0021
Electricity Central furnace | None -(.45 0
Room/Window -0.36 0
Central AC -0.36 0
Electric None -0.45 0
baseboard Room/Window -0.36 0
Central AC -00.36 0
Other None -0.45 0
Room/Window -0.36 O
Central AC -0.36 0

HVACY - the HVAC interaction factor for demand depends on the cooling system type.

The HVAC interaction factors for summer peak demand were taken from DOE-2
simulations of the residential prototype building described at the end of this Appendix.

Covington, KY

Cooling System HVACd
None 0
Room/Window 17
Central AC 17
Heat Pump A7
20W CFL Measure

Walttsee = 20, which is the input power of program supplied CFL

Wattspase - calculated from survey responses as shown below: = 68.52787

Wattage of WatlSsuee Notes

bulb removed

<= 44 40 Most popular size < 44 W
45-70 60 Most popular size in range

71 -99 75 Lumen equivalent of 20 W CFL
>= 100 100 Most popular size in range

Weatherstripping, Outlet Gaskets, and Fireplace Closure

Gross Summer Coincident Demand Savings
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AW = units x ( defm/unit) x (kW / cfim ) x DFg x CFg

Gross Annual Energy Savings
AkWh = units x ( Acfm/unit) x (kWh / cfm )

Athernt = units x ( Acfm / unit ) x (therm / ¢fin )

where:

AkW = gross coincident demand savings

AkWh = gross annual energy savings

units = number of buildings sealed under the program

Acfim/unit = upit infiltration airflow rate (ft3/min) reduction for each measure
DF = demand diversity factor = 0.8

CF = coincidence factor = 1.0

kW/ctm = demand savings per unit ¢fim reduction = 0.00164264

kWh/cfm = glectricity savings per unit cfm reduction = 4.490984952
therm/cfim = gas savings per unit cfm reduction = 0.088377565

Unit cfim savings per measure

The cfm reductions for each measure were estimated from equivalent leakage area (ELA)
change data taken from the ASHRAE Handbook of Fundamentals (ASHRAE, 2001).
The equivalent leakage area changes were converted to infiltration rate changes using the
Sherman-Grimsrud equation:

Q=FELA x VA x AT +Bx v?

where:
A = stack coefficient (ft3/min-in4-°F)
= (.015 for one-story house
AT = ayerage indoor/outdoor temperature difference over the time interval of
interest (°F)
B = wind coefficient (ft3/min-in%-mph?)
= 0.0065 (moderate shielding)
v = average wind speed over the time interval of interest measured at a local

weather station at a height of 20 ft (mph)

The location specific data are shown below:

tocation Average Average Average wind Specific
outdoor temp indoor/outdoor speed (mph) infiltration rate
temp difference {cfmlin®)
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| Covington | 33 | 35 | 22 | 1.97

Measure ELA impact and cfim reductions are as follows:

Measure Unit ELA change ACfm/unit (KY)

(in*/unit)

Outlet gaskets | Fach 0.357 0.69

Weather strip Foot 0.089 0.17

Fireplace Each 1.86 3.57

Unit energy and demand savings

The energy and peak demand impacts of reducing infiltration rates were calculated from
infiltration rate parametric studies conducted using the DOE-2 residential building
prototype models, as described at the end of this Appendix. The savings per cfm
reduction by heating and cooling system type are shown below:

Heating Fuel | Heating Cooling System
System kWhicim | kW/cfim | therm/cfm
Other Any except Any except Heat
Heat Pump Pump 1.14 0.00000 0.000
Any Heat Pump Heat Pump 12.85 0.00248 0.000
Gas (Central None 0 0 0.124
Propane Furnace Room/Window [.14 0.00000 0.124
Oil Central] AC 1.14 0.00000 0.124
Other None 0 0 0.124
Room/Window 1.14 0.00000 0.124
Central AC 1.14 0.00000 0.124
Electricity Central None 23,27 0.01238 0.000
furnace Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000
Electric None 23.27 0.01238 0.000
baseboard Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000
Other None 23.27 0.01238 0.000
Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000

Window Shrink Kit

Gross Summer Coincident Demand Savings
AkW¢ = no. windows xSF/window x (AkW/SF) x DFg x Clg
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Gross Annual Energy Savings
AkWh = no. windows xSF/window x (AkWh/SI)

Atherm = no. windows xSF/window x (Atherm/SFk)

where:

AkW = gross coincident demand savings

AkWh = orogs annual energy savings

No windows = quantity of windows treated with window film {rom survey

SF/window = window square feet based on window size = 19.90221

DF = demand diversity factor

CF = coincidence factor

AkW/SF "= glectricity demand savings per square foot of window treated =0.001131
AkWHh/SF ‘= electricity consumption savings per square foot of window treated =

1.531539
Athermi/SF "= gas consumption savings per square foot of window treated=0.020262

Coincidence and Diversity Factors:

DF =0.8
CF=10

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are

typical for residential cooling loads in summer peaking utilities.

Window area assumptions (per window):

Window Type Size (SF)
Small 9
Average 18
Large 30

Unit energy and demand savings data

The unit energy savings were taken from DOE-2 simulations of the residential prototype
building described at the end of this Appendix. The basic simulation assumptions for
window U-value and solar heat gain coefficient (SHGC) were taken from the ASHRAE
Handbook of Fundamentals (ASHRAE, 2001), and are described below:

Without window film With window film
U-value SHGC U-value SHGC
Window type (Btu/hr-SF-°F) (Btu/hr-SF-°F)
Single 1.27 (.86 0.81 0.76
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Single with storm 0.81 0.76 0.67 0.68
Double 0.81 0.76 0.67 0.68

The unit energy savings depend on the heating fuel, heating system, cooling system and

window type:

Feating Fuel
Heating System

Other

Any except Heat Pump

Cooling System None
Window
type AKWh/SF | AKW/SF | Atherm/SF
All 0 0 0
Heating Fuel Other
Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC
Window type AkWh/SF AKW/SE Atherm/SIF
Single 0.795 0.000853 0
Single with storm 0.566 0.000498 0
Double 0.566 0.000498 0
Heating Fuel Any
Heating System Heat Pump
Cooling System Heat Pump
Window type AKWh/SF AkW/SF Atherm/SF
Single 4.757 0.001280 0.000
Single with storm 1.621 0.000711 0.000
Double 1.621 0.000711 0.000
Heating Fuel Gas, propane or o1l
Heating System Any except Heat Pump
Cooling System None
Window type AKWh/SF AKW/SF Atherm/SF
Single 0 0 0.039
Single with storm 0 0 0.011
Double 0 0 0.011

Heating Fuel

Gas, propane or oil
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Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC
Window type AkWh/SF AKW/SF Atherm/SF
Single 0.795 0.000853 0.039
Single with storm 0.566 0.000498 0.011
Double 0.566 0.000498 0.011
Heating Fuel Blectricity
Heating System Any except Heat Pump
Cooling System None
Window type AKWh/SF AKW/SF Atherm/SF
Single 8.748 0.004979 0.000
Single with storm 2431 0.001351 0.000
Double 2.431 0.001351 0.000
Heating Fuel Electricity
Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC
Window type AkWh/SF AKW/SF Atherm/SF
Single 9.335 0.005690 0.000
Single with storm 2.940 0.001849 0.000
Double 2.940 0.001849 0.000
Low-Flow Showerhead
Gross Summer Coincident Demand Savings
AkWg = units x (GPDi - GZL;;) x833x AT x DF x CF,

Gross Annual Energy Savings

AkWh = units x

3413

(GPD,,. —GPD_, ) x 8.33x AT )

365
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_ (GPD,.,-GPD_)x833xAT 365
Atherm= unifs x : s X
7 ?u-ururirw.vu.-r ! 00000
where:
AkW = gross coincident demand savings
AkWh = pross annual energy savings
unis = number of units installed under the program
GPDhage = daily hot water consumption before installation
GPDege = daily hot water consumption after flow reducing measure installation
AT = average difference between entering cold water temperature and the
shower use temperature
DF = demand diversity factor for electric water heating
CE = coincidence factor
8.33 = conversion factor (Btu/gal-°F)
3413 = conversion factor (BtwkWh)
24 = conversion factor (hr/day)
365 = conversion factor {days/yr)
100000 = conversion factor (Btu/therm)
Showerhead
GPDpage = showers/week / 7 x 3.1 gpm x 5 minutes/shower
GPDege = showers/week / 7 x 1.5 gpm X 5 minutes/shower
AT
City Average cold water | Shower use Average AT
temperature temperature
Covington 53.9°F 100°F 46.1°F

Water heater efficiency

Combustion efficiency for residential gas water heater = 0.70

Demand diversity factor = 0.1

Coincidence factor = 0.4

Showers/week = 8.23
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The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for the residential water heating end-use in a summer peaking utility.

Faucet Aerators

This measure used the Efficiency Vermont deemed savings (Efficiency Vermont, 2003)
adjusted for entering water temperature:

Demand Savings
AkW = 0.0171 kW x AT/ ATyy x DF x CF

Energy Savings
AkWh,; = 57T kWhx AT/ ATwq
Atherms = 2.0 x AT/ ATy,

City Average cold water Hot water use Average AT
temperature temperature

Covington 53.9°F 100°F 46.1°F

Burlington VT 445 100°F 55.5

Demand diversity factor = 0.1

Coincidence factor = 0.4

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for the residential water heating end-use in a summer peaking utility.

Insulated Water Heater

Gross Summer Coincident Demand Savings
(UA base UAcc )X AT:;

AkWg = units x YT x DF, x CE,
Gross Annual Energy Savings o

o™ o) X AT
AKWh = unitsx 2 bme T V) X AT 76

3413

(UA,  —UA_)x AT 8760
100000

Atherm = units %

7 7 waterheater

where:
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AkW = gross coincident demand savings

AkWh = pross annual energy savings

units = number of water heaters installed under the program

UApage = overall heat transfer coefficient of base water heater (Btu/hr-°F) =4.6817
UAege = averall heat transfer coelficient of improved water heater (Btu/hr-°F)
=1.9217

AT = temperature difference between the tank and the ambient air (°F)

DF = demand diversity factor

CF = coincidence factor.

3413 = conversion factor (Btu/kWh)

8760 = conversion factor (hr/yr)

100000 = conversion factor (Btu/therm)

Muwaterheater = water heater efficiency

Water heater tank UA

Water heater Electric Gas
size (gal) UAbase UAee UAbase UAee
30 3.84 1.69 421 1.76
50 4.67 1.83 5.13 1.91
60 4.13 2.06 4.54 2.14
75 5.00 2.42 5.50 2.52
80+ 5.72 2.53 6.28 2.64

AT = 140°F water setpoint temp — 65°F room temp = 73°F

DI =1.0
CF=1.0

Fwaterheater = 0.7

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for residential water heaters meeting standby losses.

Attic Insulation

Gross Summer Coincident Demand Savings
AkWS = SF x (kW/SFbusc - kW/SI:cc) X DFS X CFS

kW/SFpase = 0.002142316076294
kW/SF.. =0.002005940054496
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(Gross Annual Energy Savings

AkWh = SF x (kWh/SFpgsc — kWh/SF.)
KW/SFpase = 2.506253405995
kWh/SF,, = 2.313866485014

Atherm = ST x (therm/SFpgse — therm/Ske)
therm/SFy = 0.03055422343324
therm/STe. - 0.02760245231608

where:

AW = p10ss coincident demand savings

AkWh = gross annual energy savings

SF = insulation square feet installed = 1796.49

DF = demand diversity factor

CF = coincidence factor

kW/ST "= electricity demand per square foot of insulation installed

kWHh/SF "= electricity consumption per square foot of insulation installed
therm/SF ‘= gas consumption per square foot of insulation installed

Coincidence and Diversity Factors:

DI = 0.8
CF=10

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for residential cooling loads in summer peaking utilities.

Insulation square foot assumptions:

Average house size from site data (Carolinas), or estimated from number of rooms
(Kentucky)

Size of house = number of rooms * 330 SF/room
Average ceiling area = house size /1.2
If partial insulation, then reduce ceiling area by 50%

R value assumptions

Rbase: = 12,19
Base thickness Rupase
2 7
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4 14
6 21
8 28
10 35

Assumes existing insulation is fiberglass or cellulose, at R-3.5 per inch. This assumption
addresses insulation R-value only. The R-value assumptions for other materials within
the ceiling construction are embedded in the simulation model.

Ree =31.6011

The R-value of the wall with added insulation depends on base thickness, added
insulation thickness and insulation type: Fiberglass, cellulose and “other” insulation is
assumed to have an R-value of 3.5 per inch. Foam insulation is assumed to have an R-

value of 5.6 per inch.

Added Ree

Base thickness thickness fiberglass, cellulose or other Foam
2 14.00 18.20

4 21.00 29.40

6 28.00 40.60

8 35.00 51.80

10 42.00 63.00

2 12 49.00 74.20
2 21.00 25.20

4 28.00 36.40

6 35.00 47.60

8 42.00 58.80

10 49.00 70.00

4 12 56.00 81.20
2 28.00 32.20

4 35.00 43.40

6 42.00 54.60

8 49.00 65.80

10 56.00 77.00

6 12 63.00 88.20
2 35.00 39.20

4 42.00 50.40

O 49.00 61.60

8 56.00 72.80

10 63.00 84.00

8 12 70.00 05.20
10 2 42.00 46.20
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4 49.00 37.40
6 56.00 68.60
8 63.00 79.80
10 70.00 91.00
12 77.00 102.20
2 49.00 53.20
4 56.00 64.40
6 63.00 75.60
8 70.00 86.80
10 77.00 98.00
12 12 84.00 109.20

Unit energy and demand data

The unit energy savings were taken from DOE-2 simulations of the residential prototype
building described at the end of this Appendix. The unit energy and demand savings
depend on the heating fuel, heating system, cooling system type and Rvalue

Heating Fuel Other
Heating System Any except Heat Pump
Cooling System None

R-value kWh/SF KW/SF therm/SF

All 0 0 0
Heating Fuel Other
Heating System Any except Heat Pump
Cooling System Room/Window or Central

AC

R-value kWh/SF kW/SF therm/SE

7 1.339 0.00157 0

14 1.272 0.00149 0

21 1.245 0.00145 0

28 1.231 0.00143 0

35 1.220 0.00142 0

42 1.214 0.00141 0

49 1.210 0.00141 0

56 1.206 0.00140 0

63 1.203 0.00140 0

70 1.201 0.00140 0

September 15, 2008 60 Duke Energy



TecMarket Works and BuildingMetrics

Appendices

77 1.200 0.00140 0
84 1.196 0.00139 0
109 1.194 0.00139 0

Heating Fuel Any

Heating System Heat Pump

Cooling System Heat Pump

R-value kWh/SF kW/SF therm/SF
7 6.550 0.00387 0.00000
14 6.121 0.00378 0.00000
21 5.937 0.00374 0.00000
28 5.833 0.00371 0.00000
35 5.768 0.00370 0.00000
42 5.724 0.00368 0.00000
49 5.689 0.00368 0.00000
56 5.665 0.00367 0.00000
63 5.644 0.00366 0.00000
70 5.628 0.00366 0.00000
77 5.616 0.00366 0.00000
84 5.605 0.00366 0.00000
109 5.576 0.00365 0.00000

Heating Fuel Gas, propane or oil

Heating System

Any except Heat Pump

Cooling System None
R-value KWh/SF kKW/SF therm/SF
7 0 0 0.04418
14 0 0 0.04058
21 0 0 0.03908
28 0 0 0.03828
35 0 0 0.03768
42 0 0 0.03738
49 0 0 0.03708
56 0 0 0.03688
63 0 0 0.03668
70 0 0 0.03658
77 0 0 0.03648
84 0 4 0.03638
109 0 0 0.03618

Heating Fuel

Gas, propane or oil

September 15, 2008

61

Duke Energy



TecMarket Works and BuildingMetrics RO Appendices

Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC

R-value kWh/SF kW/SF therm/SF
7 1.339 0.00157 0.04418
14 1.272 0.00149 0.04058
21 1.245 0.00145 0.03908
28 1.231 0.00143 (0.03828
35 1.220 0.00142 0.03768
42 1.214 0.00141 0.03738
49 1.210 0.00141 0.03708
56 1.206 0.00140 0.03688
63 1.203 0.00140 0.03668
70 1.201 0.00140 0.03658
77 1.200 0.00140 0.03648
84 1.196 0.00139 0.03638
109 1.194 0.00139 0.03618

Heating Fuel Electricity

Heating System Any except Heat Pump

Cooling System None

R-value kWh/SF kW/SF therm/SIF
7 9.063 0.00501 0.00000
14 8.254 0.00463 0.00000
21 7.915 0.00447 0.00000
28 7.728 0.00439 0.00000
35 7.610 0.00432 0.00000
42 7.528 0.00429 0.00000
49 7.468 0.004260 0.00000
56 7.423 0.00424 0.00000
63 7.387 0.00422 0.00000
70 7.358 0.00421 0.00000
77 7.334 0.00420 0.00000
84 7.313 0.00419 0.06000
109 7.262 0.00417 0.00000
Heating Fuel Electricity
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Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC
R-value | kWh/SF kW/SF | therm/SF
7 10.184 0.00646 | 0.00000
14 9.327 0.00601 | 0.00000
21 8.969 0.00581 | 0.60000
28 8.773 0.00571 | 0.00000
35 8.645 0.00564 | 0.00000
42 8.560 0.00560 | 0.00000
49 8.497 0.00557 | 0.00000
56 8.448 0.00554 | 0.00000
63 8.410 0.00552 | 0.00000
70 8.380 0.00551 | 0.00000
77 8.356 0.00550 | 0.00000
84 8.331 (.00548 | 0.00000
109 8.279 0.00546 | 0.00000
Sidewall Insulation
Gross Summer Coincident Demand Savings
AkWg = SF x (kW/SFpsec - KW/SFe) x DFg x CFg
kW/SFpyse = 0.003607765957447
kW/SF,. - 0.003208978723404
Gross Annual Energy Savings
AkWh = SF x (kWh/SFpse — KkWh/SF )
kWh/SFppse = 4.66205106383
kWh/SF.. = 3.860968085106
Atherm = SF x (therm/SFys — therm/SF )
therm/SFpase = 0.05971
therm/SF,. = 0.04533334042553
where:
AkW = gross coincident demand savings
AkWh = pgross annual energy savings
SF = insulation square feet installed = 1960.03
DF = demand diversity factor
CF = coincidence factor
kW/SF "= electricity demand per square foot of insulation installed
kWh/SEF "= electricity consumption per square foot of insulation instalied
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therm/SF "= gag consumption per square foot of insulation installed
Coincidence and Diversity Factors:

DF =0.8
CF=1.0

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for residential cooling loads in summer peaking utilities.

Insulation square foot assumptions:

Average house size from site data (Carolinas), or estimated from number of rooms (KY)

Size of house = number of rooms * 330 SFfroom

Number of walls Wall area as a fraction of floor area

1 0.26
2 0.52
3 0.72
4+ 0.92

R value assumptions

Rbase:

Base thickness Rpuse
0 0.91

The base case assumes an uninsulated wall with 3.5 inch air gap. This assumption
addresses “insulation” R-value only. The R-value assumptions for other materials within
the wall construction are embedded in the simulation model.

Ree

The insulated wall R-value depends on added insulation thickness and insulation type.
Fiberglass, cellulose and “other” insulation is assumed to have an R-value of 3.5 per inch.
Foam insulation is assumed to have an R-value of 5.6 per inch.

Added Ree
thickness fiberglass, cellulose or other Foam
-3 7.9 12.1
4-6 18.4 28.9
7-12 30.7 48.5
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] 13+ | 46.4 | 73.7 |

Unit energy and demand data

The unit energy and demand savings were taken from DOE-2 simulations of the
residential prototype building described at the end of this Appendix. The unit energy and
demand savings depend on the heating fuel, heating system, cooling system type and wall
Rvalue:

Heating Fuel Other
Heating System Any except Heat Pump
Cooling System None

R-value kWh/SF kW/SF therm/SF

All 0 0 0
Heating Fuel Other
Heating System Any except Heat Pump
Cooling System Room/Window or Central
AC
R-value kWh/SF kW/SF therm/SF
0.91 2.361 | 0.00273 0
7.9 2.046 | 0.00238 0
18.4 1.950 | 0.00227 0
30.7 1.908 | 0.00224 0
46.4 1.887 | 0.00220 0
12.1 1.988 | 0.00230 0
28.9 1.917 | 0.00224 0
48.5 1.886 | 0.00220 0
73.7 1.874 | 0.00220 0
Heating Fuel Any
Heating System Heat Pump
Cooling System Heat Pump
R-value kWh/SF LW/SK therm/SF
0.91 12.078 | 0.00655 0.00000
7.9 9.865 | 0.00605 0.00000
18.4 9.160 | 0.00588 0.00000
30.7 8.892 1 0.00581 0.00000
46.4 8.734 1 0.00578 0.00000
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12.] 9.477 | 0.00597 0.00000
28.9 3.918 | 0.00583 0.00000
48.5 8.721 | 0.00578 0.00000
73.7 8.620 | 0.00575 0.00000
Heating Fuel Gas, propane or oil
Heating System Any except Heat Pump
Cooling System None
R-value kWh/SF kW/SF therm/SF
0.91 0 0 0.08530
7.9 0 0 0.06565
18.4 0 0 0.05974
30.7 0 0 0,05751
46.4 0 0 0.05623
12.1 0 0 0.06230
28.9 0 0 0.05767
48.5 0 0 0.05623
73.7 0 0 0.05543
Heating Fuel Gas, propane or oil

Heating System
Cooling System

Any except Heat Pump
Room/Window or Central

AC

R-value kWh/SF kW/SF therm/SF
0.91 2.361 1 0.00273 0.08530
7.9 2.046 § 0.00238 0.06565
18.4 1.950 { 0.00227 0.05974
30.7 1,908 | 0.00224 0.05751
46.4 1.887 | 0.00220 0.05623
12.1 1.988 | 0.00230 0.06230
28.9 1.917 | 0.00224 0.05767
48.5 1.886 | 0.00220 0.05623
73.7 1.874 | 0.00220 0.05543

Heating Fuel Electricity

Heating System
Cooling System

Any except Heat Pump

None

.. Appendices
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R-value kWh/SF kW/SF therm/SF
0.91 17.807 | 0.00963 0
7.9 13.354 | 0.00749 0
18.4 12.045 | 0.00685 0
30.7 11.552 | 0.00663 0
46.4 11.277 1 0.00650 0
12.1 12.616 | 0.00712 0
28.9 11.599 ] 0.00665 0
48.5 11.254 1 0.00649 0
73.7 11.075 | 0.000641 0

Heating Fuel Electricity

Heating System Any except Heat Pump

Cooling System Room/Window or Central

AC

R-value kWh/SF KW/SF therm/SF
0.91 12.078 | 0.00655 0.00000
7.9 9.865 | 0.00605 0.00000
18.4 9.160 | 0.00588 0.00000
30.7 8.892 | 0.00581 0.00000
46.4 8.734 | 0.00578 0.00000
12.1 9.477 | 0.00597 0.00000
28.9 8.918 | 0.00583 0.00000
48.5 8.721 } 0.00578 0.00000
73.7 8.620 | 0.00575 0.00000

Duct insulation and Repair

Gross Summer Coincident Demand Savings
AkWg = (AkW/unit) x DFg x CFgx LF

Gross Annual Energy Savings
AkWh = (AkWh/unit) x LF

Atherm = (Atherm/unit) x LF

... Appendices

where:

AkW = gross coincident demand savings
AkWh = gy0§s annual energy savings

DF = demand diversity factor
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CF = coincidence factor
LF = location factor = 0.43
AkWunit ‘= electricity demand savings per dwelling

Insulate = 0.4898181818182
Repair = 0.6379347826087

AkWHh/SF = glectricity consumption savings per dwelling
Insulate = 928.438961039
Repair = 1057.532608696

Atherm/SF "= gas consumption savings dwelling
Insulate = 11.83695652174
Repair = 12.58181818182

Coincidence and Diversity Factors:

DF=0.8
CF=1.0

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are

typical for residential air conditioners and heat pumps in summer peaking utilities.

The location factors used are as follows:

Heated Area Unheated Area DI/No Response
0 1 A3

Unit energy and demand savings data

The unit energy and demand savings were taken from DOE-2 simulations of the
residential prototype building described at the end of this Appendix. The basic
assumptions are listed below:

Assumption Pre treatment Post treatment Notes

Duet insulation Uninsulated R-19 Consistent with
Smart Saver
program
requirements

Duct sealing 26% leakage 8% leakage Duct leakage

assumptions used in
CA for Title 24 and
utility program
design. Evenly
distributed between
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| supply and return

The unit energy and demand savings depend on the heating fuel, heating system, cooling
system and duct treatment as follows:

Heating Fuel Other
Heating System Any except Heat Pump
Cooling System None
Duct treatment AkWh/unit AkW/unit Atherm/unit
All 0 0 4
Heating Fuel Other
Heating System Any except Heat Pump
Cooling System Central AC
Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 384 0.10 0
Seal 466 0.25 0
Heating Fuel Any
Heating System Heat Pump
Cooling System Heat Pump
Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 1,520 0.48 0.0
Seal 2,422 0.78 0.0
Heating Fuel Gas, propane or oil
Heating System Furnace
Cooling System None
Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 0.0 0.0 17.3
Seal 0.0 0.0 16.5

Heating Fuel
Heating System
Cooling System

Gas, propane or oil
Furnace
Central AC
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Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 384 0.10 17.3
Seal 466 0.25 16.5
Heating Fuel Electricity
Heating System Furnace
Cooling System None
Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 3,917 3.13 0.0
Seal 3,798 2.98 0.0
Heating Fuel Electricity
Heating System Furnace
Cooling System Central AC
Duct treatment AkWh/unit AkW/unit Atherm/unit
Insulate 4285 3.18 0.0
Seal 4,211 3.18 0.0

Installed a New AC or Heat Pump

Gross Summer Coincident Demand Savings

AkW¢ = (AkW/unit) x DFg x CFg

AC=1.138835274542
Heatpump = 1.552048338369

Gross Annual Energy Savings

AkWh = (AkWh/unit)

AC = 1375059900166
Heatpump = 2568.123867069

Atherm = (Atherm/unit

AC=0

Heatpump = 0

where;
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AkW = gross coincident demand savings

AkWh = pross annual energy savings

DF = demand diversity factor

CF = goincidence factor

AkWunit ‘= electricity demand savings per dwelling
AKWh/SF "= electricity consumption savings per dwelling
Athermy/SF "= gas consumption savings dwelling

Coincidence and Diversity Factors:

P =038
CF=10

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for residential air conditioners and heat pumps in summer peaking utilities.

Unit energy and demand savings data

The unit energy and demand savings were taken from DOE-2 simulations of the
residential prototype building described at the end of this Appendix. Unit energy savings
are based on replacement of an existing SEER 8.5 air conditioner or heat pump. The unit
energy and demand savings depend on the heating fuel, heating system, cooling system
and replacement efficiency.

Heating Fuel Other
Heating System Any except Heat Pump
Cooling System None
Replacement
efficiency AkWh/unit AkW/unit Atherm/unit
All 0 0 0
Heating Fuel Other
Heating System Any except Heat Pump
Cooling System Central AC
Replacement
efficiency AkWh/unit AkW/unit Atherm/unit
<11 674 0.92 0
12 044 1.28 0
13 1,213 1.65 0
14+ 1,346 1.80 0
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Heating Fuel Any
Heating System Heat Pump
Cooling System Heat Pump
Replacement
efficiency AKkWh/unit AkW/unit Atherm/unit
<11 2,941 1.36 0
12 2,941 1.36 0
13 5,294 2.45 0
14+ 6,496 2.98 0
Heating Fuel (as, propane or oi}
Ieating System Any except Heat Pump
Cooling System None
Replacement
efficiency AkWh/unit AkW/unit Atherm/unit
All 0.0 0.0 0
Heating Fuel Gas, propane or oil
Heating System Any except Heat Pump
Cooling System Central AC
Replacement
efficiency AkWh/unit AkW/unit Atherm/unit
<11 674 0.92 0
12 944 1.28 0
13 1,213 1.65 0
14+ 1,346 1.80 0
0
Heating Fuel Electricity
Heating System Any except Heat Pump
Cooling System None
Replacement
efficiency AkWh/unit AKkW/unit Atherm/unit
All 0.0 0.0 0
Heating Fuel Flectricity

Heating System

Any except Heat Pump
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Cooling System Central AC
Replacement
efficiency AkWh/unit AkW/anit Atherm/unit

<}1 674 0.92 0

12 944 1.28 0

13 1,213 1.65 0

14+ 1,346 1.80 0
Installed a New Furnace
Gross Annual Energy Savings
Atherm = (Atherm/unit)
=16.34529540481
where:
Atherm/SF "= gas consumption savings dwelling

Unit energy and demand savings data

The unit energy and demand savings were taken from DOE-2 simulations of the
residential prototype building described at the end of this Appendix. The basic
assumptions are listed below:

Furnace Type AFUE
Baseline 0.78
Standard efficiency (metal flue pipe) replacement 0.80
Condensing furnace (plastic flue pipe) replacement 0.90

The unit energy and demand savings depend on the heating fuel, heating system type,
and replacement furnace type:

Heating Fuel (3as, propane o1 oil
Heating System Furnace

Replacement efficiency

Atherm/unit

Standard (metal pipe)

3.0

Condensing (plastic pipe)

18.8

Otherwise 0
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Prototypical Building Model Description

The impact analysis for many of the HVAC related measures are based on DOE-2.2
simulations of a set of prototypical residential buildings. The prototypical simulation
models were derived from the residential building prototypes used in the California
Database for Energy Efficiency Resources (DEER) study (Itron, 2005), with adjustments
make for local building practices and climate. The prototype “model” in fact contains 4
separate residential buildings; 2 one-story and 2 two-story buildings. The each version of
the 1 story and 2 story buildings are identical except for the orientation, which is shifted
by 90 degrees. The selection of these 4 buildings is designed {o give a reasonable
average response of buildings of different design and orientation to the impact of energy
efficiency measures. A sketch of the residential prototype buildings is shown in Figure 9.

Figure 9. Computer Rendering of Residential Building Prototype Meodel
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The general characteristics of the residential building prototype model are summarized

below:

Residential Building Prototype Description

Characteristic

Value

Conditioned floor area

1 story house: 1465 S
2 story house, 2930 SF

Wall construction and R-value

Wood frame with siding, R-11

Roof construction and R-value

Wood frame with asphait shingles, R-19

Glazing type

Single pane clear

Lighting and appliance power density

0.51 WISF average

HVAC system type

Packaged single zone AC or heat purmmp

HVAC system size

Based on peak lcad with 20% oversizing Average
840 SF/ton

HVAC system efficiency

SEER =8.5

Thermostat setpoints

Heating: 70°F with setback to 60°F
Cooling: 75°F with setup to 80°F

Puct location

Attic (unconditioned space)

Duct surface area

Single story house: 390 SF supply, 72 SF return
Two story house. 505 SF supply, 290 SF return

Duct insulation

Uninsulated

Duct leakage

26%; evenly distribuied between supply and return

Cooling season

Charlotte — April 17 to October 6
Covington

Natural ventilation

Allowed during cooling season when cooling
setpoint exceeded and outdoor temperature <
65°F. 3 air changes per hour
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Appendix B: Program Manager Interview Instrument

Name:

Title:

Position description and general responsibilities:

We are conducting this interview to obtain your opinions about and experiences with the
Home Energy House Call program. We’ll talk about the Home Energy House Call
Program and its objectives, your thoughts on improving the program, and the technologies
the program covers. The interview will take about an hour fo complete. May we begin?

Program Objectives

1. In your own words, please describe the Home Energy House Call’s current objectives.
How have these changed over time?

!\J

In your opinion, which objectives do you think are best being met or will be met?

3. Are there any program objectives that are not being addressed or not being addressed as
well as possible or that you think should have more attention focused on them? If yes,
which ones? How should these objectives be addressed? What should be changed?

4. Should the program objectives be changed in any way due to technology-based, market-
based, or management based conditions? What objectives would you change? What
program changes would you put into place as a result, and how would it affect the
operations of the program?

Operational Efficiency

5. Please describe your role and scope of responsibility in detail. What is it that you are
responsible for as it relates to this program?

6. Please review with us how the Home Energy House Call operates relative to your duties,
that is, please walk us through the processes and procedures and key events that allow
you do currently fulfill your duties.
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10.

11.

Have any recent changes been made to your duties? If so, please tell us what changes
were made and why they were made. What are the results of the change?

Describe the evolution of the Home Energy House Call Program. How has the program
changed since it was it first started?

Do you have suggestions for improvements to the program that would increase
participation rates or interest levels?

Do you have suggestions for improving or increasing energy impacts?

Do you have suggestion for the making the program operate more smoothly or
effectively?

Program Design & implementation

12.

13.

14,

IS.

16.

17.

(If not captured earlier) Please explain how the interactions between the auditors,
customers and Home Energy House Call’s management team work. Do you think these
interactions or means of communication should be changed in any way? If so, how and
why?

Describe your quality control and tracking process.

Are key industry experts, trade professionals or peers used for assessing what the
technologies or models should be included in the program? If so, how does this work?

Are key industry experts and trade professionals used in other advisory roles? If so how
does this work and what kinds of support is obtained?

Describe Home Energy House Call’s auditor program orientation {raining and
development approach. Are auditors getting adequate program training and program
information? What can be done that could help improve auditor effectiveness? Can we
obtain training materials that are being used?

In your opinion, do the audits cover enough different kinds of energy efficient products
or recommendations?
1. QYes 2 WUNo 99 O DK/NS

If no, 20b. What other products or equipment should be included? Why?

September 15, 2008 77 Duke Energy



TecMarket Works and BuildingMetrics ___Appendices

18.

19.

£
[

23.

28.

What market information, research or market assessments are you using to determine the
best target markets or market segments to focus on?

What market information, research or market assessments are you using to identify
market bartiers, and develop more effective delivery mechanisms?

. Overall, what about the Home Energy House Call program works well and why?

. What doesn’t work well and why? Do you think this discourages participation or

interest?

. Can you identify any market, operational or technical barriers that impede a more

efficient program operation?

In what ways can these operations or operational efficiencies be improved?

. In what ways can the program attract more participants?

. How do you make sure that the best information and practices are being used in Home

Energy House Call operations?

- (If not collected above) What market information, research or market assessments are you

using to determine the best target markets and program opportunities, market barriers,
delivery mechanisms and program approach?

. If you had a magic wand, what one thing would you change and why?

Are their any other issues or topics you think we should know about and discuss for this
evaluation?
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Appendix C: Participant Survey Protocol

The questions below require mostly short, scaled replies from the interviewee, and not all
questions will be asked of all participants. This interview should take approximately 10
to 15 minutes.

Home Energy House Call Program

Participant Survey

Contact Module
SURVEY INTRODUCTION

If Home Energy House Call participant, then contact for survey. Use seven altempts af
different times of the day and different days before dropping from contact list. Call times
are from 10:00 a.m. to 8:00 p.m EST or 9-7 CST Monday through Satwrday. No calls on
Sunday. (Sample size N =150-200)

SURVEY

Introduction
Note: Only read words in bold type

Hello, my name is . 1 am calling on behalf of Duke Energy to conduct a
customer survey about the Home Energy House Call Program. May 1 speak with
please?

If person talking, proceed. If person is called to the phone reintroduce.

If not home, ask when would be a good time to call and schedule the call-back:

Call back 1: Date: , Time: UAM or OPM
Call back 2: Date: , Time: UAM or UPM
Call back 3: Date: , Time: OAM or OPM
Call back 4: Date: , Time: UAM or OPM
Call back 5: Date: , Time: OAM or OPM
Call back 6: Date: , Time: OAM or JPM
Call back 7: Date; Time: CAM or UPM

U Contact dropped afier seventh attempt.

We are conducting this survey to obtain your opinions about the Home Energy
House Call Program. Duke Energy’s records indicate that you participated in the
Home Energy House Call Program. We are not selling anything. The survey will
take about 10 minutes and your answers will be confidential, and will help us to
make improvements to the program to better serve others. May we begin the
survey?
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Note: If this is not a good time, ask if there is a better time to schedule a callback.

1. Do you recall participating in the Home Energy House Call Program?

1. U Yes, begin
2. 0 No,

99. U DK/NS —

1. U Yes, begin
2. 0 No,
99. L DK/NS

»  Skipto O3

v
This program was provided through
Duke Energy. In this program, you
registered to receive a home energy
audit. In return, the auditors provided
you with custom energy-saving
recommendations for you and your
home, and you were provided with a
free energy efficiency kit with 10
measuares, such as a low-flow
showerhead, CI'Ls, and outlet gaskets.

Do you remember participating in this
program?

> Goto Q2

Y

If No or DK/NS terminate interview and go to next pariicipant

2. Please think back to the time when you were deciding to participate in the Home
Energy House Call program. What factors motivated you to participate? (do not read
fist, place a “1” next to the response that matches best)

1. Theaudit
2. The energy efficiency kit
3. The program incentives
4. The technical assistance from the auditor
5. Recommendation of someone else (Probe: Who? )
6. ____ Wanted to reduce energy costs
7. The information provided by the Program
8. _ Pastexperience with this program
9. Because of past experience with another Duke Energy program
10. _ Recommendation from other utility program
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i. (Probe: What program? )
11 Recommendation of family/friend/neighbor
12. Advertisement in newspaper (Probe.: For what program?
)
13.  Radio advertisement (Probe: For what program? )

14. Other (SPECIFY)

15 Don’t know/don’t remembet/not sure (DK/NS)
If muldtiple responses: 2.a. Were there any other reasons? (number responses above
in the order they are provided - Repeat until 'no’ response. )
Free-Ridership Questions

3. Before you heard about the Home Energy House Call from Duke Energy, had
you aiready been considering getting a home energy audit?

1. O Yes
2. QI No
3. [ Don’t Know

4. If the audit from Duke Energy’s Home Energy House Cail Program had not been
available, would you still have:

4a. Purchased an audit?

1. U Yes
2. U No - skip o question 5
3. W Don’t Know — skip to question 5

4b. Would yon have purchased the audit within the next year?

i.
2. dNo
3. O Don’t Know

5. Now I’d like to talk about the energy efficiency kit that you received for
participating in the Home Energy House Call program. I'm going to read a list of
the items included in the kit, and for each one, please tell me if you have installed
the item. Are you using the...

5a. 15-watt CFL U Yes — riggers follow up questions 6a-6d.
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U No Do you plan on using this item? U Yes - triggers 6a-6d.
0 No 0O Maybe/DK

U DK

5b. 20-watt CFL [ Yes —iriggers follow up quesiions 6a-6d.

U No Do you plan on using this item? 1 Yes — friggers 6a-6d.
U No U Maybe/DK

U DK
5¢. Low-flow showerhead U Yes — triggers follow up questions 7a-7d

(0 No Do you plan on using this item? [ Yes— triggers 7a-7d
L No [ Maybe/DK

O DK
5d. kitchen faucet aerator [ Yes — triggers follow up questions 8a-8d

I No Do you plan on using this item?  [J Yes — triggers 8a-8d.
U No [ Maybe/DK

U DK
5e. bathroom faucet aerator [l Yes — triggers follow up questions 8a-8d

U No Do you plan on using this item? U Yes — triggers S8a-8d.
O No U Maybe/DK

0 DK
5f. outlet gaskets LI Yes— iriggers follow up questions 9a-9d

(J No Do you plan en using this item? [ Yes — triggers 9a-9d.
L No 0 Maybe/DK

U DK
5g. window shrink kit U Yes — triggers follow up questions 10a-10d

U No Do you plan on using this item? U Yes~ wriggers 10a-10d.
O No O Maybe/DK
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0 DK
5h. weather stripping [ Yes — triggers follow up questions 11a-11d

U No Do you pian on using this item? U Yes — triggers 11a-11d.
QO No I Maybe/DK

DK

6a. Did you have any CFLs installed in your home before you received the kit from
the Home Energy House Call program?

QYes WONe ODK

6b. Were you planning on buying <additional> CFLs for your home before you
received the kit from the Home Energy House Call program?

OYes UONo 0O Maybe UODK

O No, already have them installed in all available sockets - skip to next
series

6¢c. Have you purchased any CFLs since receiving the kit from Home Energy House
Call?

Oves 0ONpo ODK

If yes, 6d. How many?

7a. Did you have any low-flow showerheads installed in your home before you
received the kit from the Home Energy House Call program?

JYes UWUNe OQADK

7b. Were you planning on buying a low-flow showerhead for your home before you
received the kit from the Home Energy House Call program?

OYes UNo UOMaybe CODK
0 No, already have them installed in all showers - skip to next series

7c. Have you purchased any additional low-flow showerheads since receiving the kit
from Home Energy House Call?
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dYes UNo QDK

If yes, 7d. How many?

8a. Did you have any faucet aerators installed in your home before you received the
kit from the Home Energy House Call program?

dYes ONo UDK

8b. Were you planning on buying any faucet aerators for your home before you
received the kit from the Home Energy House Call program?

O Yes WNo OMaybe ODK

0O No, already have them installed in all available faucets — skip fo nexi
series

8c. Have you purchased any additional faucet aerators since receiving the kit from
Home Energy House Call?

LIYes DOONo QDK

If yves, 8d. How many?

9a. Did you have any outlet gaskets installed in your home before you received the
kit from the Home Energy House Call program?

OYes INo QDK

9b. Were you planning on buying any outlet gaskets for your home before you
received the kit from the Home Energy House Call program?

0l Yes UNo [Maybe QDK

W No, already have them installed in all available outlets — skip to next
series

9¢. Have you purchased any additional outlet gaskets since receiving the kit from
Home Energy House Cal)?

OYes OINo QDK

If yes, 9d. How many?
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10a. Did you have any window shrink kits installed in your home before you
received the kit from the Home Energy House Call program?

LdYes ONo 0ODK

10b. Were you planning on buying any window shrink Kits for your home before
you received the kit from the Home Energy House Call program?

OYes WONo OMaybe DK

01 No, already have them installed in all available windows ~ skip to next
series

10c. Have you purchased any additional window shrink kits since receiving the kit
from Home Energy House Call?

dYes ONo UIDK

If yes, 10d. For how many windows?

11a. Did you have any weather stripping installed in your home before you received
the kit from the Home Energy House Cal program?

dYes O No ODK

I1b. Were you planning on buying any weather stripping for your home before you
received the kit from the Home Energy House Call program?

U Yes 0ONo OMaybe UDK

Ll No, already have them installed around all available doors — skip to
next series

11c. Have you purchased any additional weather stripping since receiving the kit
from Home Energy House Call?

JYes OONo QDK

If yes, 11d. For how many doors?
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Spillover Questions

12. Since you participated in the Home Energy House Call Program, have you
purchased and installed any other type of energy efficiency equipment or made
energy efficiency improvements in your home that were recommended by the audit
report?

1. O Yes
2. QNo
3. U Don’t Know

13. What type and quantity of high efficiency equipment did you instali on your
own? PROBL TO GET EXACT TYPE AND QUANTITY AND LOCATION

Type 1: Quantity 1: Location 1:
Type 2: Quantity 2: Location 2:
Type 3: Quantity 3: Location 3:
Type 4: Quantity 4: Location 4:

14. Was this improvement suggested by the home energy audit provided to you
through the Home Energy House Call program?

Type 1: OYes ONo 0ODK
Type 1: OYes ONo ODK
Type 1: UYes UWNo UODK
Type 1: LYes ONo UWDK

15. For each type listed in 13 above, How do you know that this equipment is high
efficiency? For example, was it Energy Star rated?

Type 1t
Type 2.
Type 3:
Type 4:

I’m going to read a statement about this equipment that you purchased on your
own. On a scale from 1-10, with 0 indicating that you strongly disagree, and 10
indicating that you strongly agree, please rate the following statement.

16. My experience with the Home Energy House Call Program in <2006, 2007,
2008> influenced my decision to install <Type 1/Type 2/Type 3/Type 4> on my own.
1 2 3 4 5 6 7 8 9 10

U Don’t Know
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17. What other actions, if any, have you taken in your home to save energy and
reduce utility bills at least in part as a result of what you learned in this program?
Response:1

Response:2

Response:3

Response:4

Now I am going to ask you some general satisfaction statements. On a scale from 1-
10, with 0 indicating that you strongly disagree, and 10 indicating that you strongly
agree, please rate the following statements.
18.  The web site’s form for getting the kit was easy to understand and complete.
1 2 3 4 5 6 7 8 9 10
1 Don’t Know

If 7 or less, How could this be improved?

19. Scheduling the home energy audit was easy to do.
1 2 3 4 5 6 7 8 9 10

) Don’t Know

If 7 or less, How could this be improved?

20. The interactions and communications I had with the energy auditor were
satisfactory.
i 2 3 4 5 6 7 8 9 10
{d Don’t Know (I Not Applicable (no interaction)

If 7 or less, How could this be improved?
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21. The energy auditor was friendly, helpful, and knowledgeable.
1 2 3 4 5 6 7 8 9 10
(1 Don’t Know O Not Applicable (no interaction)

I 7 or less, How could this be improved?

22, The audit report was easy to read and understand.
I 2 3 4 5 6 7 8 9 10
[ Don’t Know

If 7 or less, How could this be improved?

23. The recommendations in the audit report provided new ideas that I was not
previously considering.

I 2 3 4 5 6 7 8 9 10
L Don’t Know

If 7 or less, How could this be improved?

24. The recommendations in the audit report confirmed by thinking and
increased the likelihood that I would take recommended actions.

i 2 3 4 5 6 7 8 9 10
1 Don’t Know

If 7 or less, How could this be improved?
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25. The interactions and communications 1 had with Duke Energy staff was
satisfactory.
1 2 3 4 5 6 7 8 9 10
U Don’t Know U Not Applicable (no interaction)

If 7 or less, How could this be improved?

26. The measures | installed from in the energy efficiency kit were of satisfactory
quality.

i 2 3 4 5 6 7 & 9 10
(1 Don’t Know

If 7 or less, How could this be improved?

27. Overall 1 am satisfied with the program.
] 2 3 4 5 6 7 8 9 10
J Don’t Know

If 7 or less, How could this be improved?

28. What additional services would you like the program to provide that it does not now
provide?
Response:

29. Are there any other things that you would like to see changed about the program?
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Response:

30. What do you think can be dene to increase people’s interest in participating in
the Home Energy House Call Program?

Response:1
Response:2
Response:3
Response:4

32. What do you like most about this program?

Response:

33. What do you like least about this program?

Response:
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This study was conducted via a joint evaluation effort between
Duke Energy and TecMarket Works. Duke Energy staff
obtained the NEED student survey data and estimated the
energy savings from the survey responses using the savings
calculations developed by the TecMarket Works and Building
Metrics analysis team. TecMarket Works reviewed the survey
data and the energy estimation approach to confirm the
objectivity and accuracy of the savings estimates and adjusted
the findings to account for self selection bias, This report
provides the results of that evaluation collaboration.




Introduction

As a part of the National Energy Education Development (NEED) program, the
Residential Comprehensive Energy Education program provides educational materials,
fessons, and other learning opportunities for both teachers and students to learn about
scientific, economic, and environmental impacts of energy.

As one part of the program, energy savings are encouraged through the distribution of an
energy efficiency kit and encouragement for the students to work with their parents to
install the measures in the kit. This is done as part of the classroom lessons on energy
use and energy efficiency approaches. Kits are distributed to participating schools
located within the service territory after the teachers enroll in the NEED program. The
items included in the kit:

One compact fluorescent light bulb,
One low-flow showerhead,

12 switch/outlet gaskets,

One bathroom faucet aerator, and
One kitchen faucet aerator.

Students are then given a short survey, implemented by the teacher, which is taken from
the curriculum guide. Students are asked to answer questions about the items from the kit
that they or their family have installed. The students then bring the survey back to
school. The teacher returns the completed surveys to the NEED Coordinators, who
tabulate the data. The survey data is then used to estimate the level of energy savings
achieved by the installation of the measures as reported by the students or their parents on
the survey instrument. The survey received by the students is found at the end of this
report in Appendix A: Example of Questions on Kentucky Kit Installation Student
Survey.



Program Participation

For the 2007-2008 school year, the Kentucky NEED program distributed 551 energy
efficiency kits to students. Of these distributions, 100 surveys were returned, for an
18.1% response rate. The survey data was collected from 4 schools: St. Thomas,
Lincoln, Holy Family, and St. Augustine. The total number of responses from each

school is presented in Table 1.

Table 1, KY Kit Surveys Returned,

School Kit Survey Responses Percent

St. Thomas 17 17.0%
Lincoln 12 12.0%
Holy Family 9 9.0%
St. Augustine 62 62.0%

Total 100 100.0%

Survey Response and Energy Savings

The CFL was the most frequently installed kit item. This may be due to ease of
installation compared to the other kit items, since the installation of the CFL does not
require the use of any tools, and can often be completed without or with less parental
help/supervision than the other kit items. The rest of the kit items were installed in at
levels less than the CFLs, however, installation rates for the non-CIL measures {all
above the 30% range. The foliowing table provides the installation rates for the measures
included in the kits. As presented in the following table, the rest of the kit items were
installed in similar quantities, with the next most frequent installation being the outlet
gaskets, and the least frequent installation being the showerhead.

Table 2, Frequency of Kit Item Installation.

Kit Item Installations | Total Responses | Percent Install
CFL 60 100 60.0%
Qutlet Gaskets 36 97 37.1%
Bath Aerator 35 99 35.4%
Kitchen Aerator 34 08 34.7%
Showerhead 32 100 32.0%
Total 197 494 39.9%

The student survey asks many follow-up questions regarding the installation and use
conditions of each kit item, however, due to data collection issues, only the frequency of
the installation of each kit item was captured from the survey. Thus, to estimate energy



savings from the kit items the evaluation used the survey results from a different program
that collected installation and use conditions associated with the measures installed in
residential homes by people receiving Duke Energy’s energy saving kits. The evaluation
used to assess the installation and use conditions for the NEED program was taken from
the survey of the people who received the kit via the Kentucky Personalized Energy
Report. The items students receive in the energy efficiency kit through the Kentucky
NEED program are nearly identical 1o those received by customers as a part of the KY
PER program. As a result, if the measures are used in the same way, the savings should
be representative of the NEED program kit measure use. The calculation of the KY PER
savings uses engineering algorithms developed from DOE-2 models, as well as standard
engineering texis linked to questions about installation and use practices. These
algorithms are presented in Appendix B: Impact Estimation Algorithms from KY PER
Impact Evaluation,

The savings for each measure included in the kit and the average savings per install for
the 100 responding participants are presented in Table 3, below. The CFL included in the
kit is of a slightly lower wattage than the bulb included in the KY PER kits (13W instead
of 15W), and therefore has slightly higher savings associated with it. To estimate the
savings for insialling the 13W bulb, the savings for the 15W bulb was increased by two
times the average savings per watt to account for the two watt difference. That is:

15SWCFLSavings
15

13WCFLSavings = 1SWCFLSavings + 2( }

In total, a savings of 0.27 kW, 3,630 kWh, and 296 Therms are realized for the kit
measures installed by the 100 participants that returned the survey. Note that the Therm
savings for the CFL bulb installation are negative, indicating an increase in natural gas
consumption due to less heat being produced by the CFL compared to a standard
incandescent. This loss of heat has to be captured via increased natural gas usage in the
winter while saving air conditioning energy in the summer.

Tabie 3, Kit Item Savings.

s i) Average PER Savings | KY.NEED:Kit Installation Savings™
installs | kW kWh | Therm | kW kWh Therm
CFL (13W) 80 0013113653 -020 | 037 8191.96 -8.35
Showerhead 32 0.01 112708 ] 128 0.45 4066 88 279.35
Bath Aerator 35 000 668 038 000 | 23380 807
Kitichen Aerator 34 0007 569 0.37 000 193.46 8 58
Qutiet Gaskels 36 000 | 1437 | 029 0.15 517 32 7 12
SiniTotal il 10,98 }13203.42 ] 28577

' Savings account for customer fuel fype.



Adjusted Energy impacts

This program is provided to students and their families without any enrollment
requirements, under a condition in which the measures are given to participants. It is
assumed that the measures in the kit represent additional items beyond what they would
have obtained on their own if the measures were reported as installed. That is, each
install is counted as an action that would not have occurred if the student did not bring
home the kit and arrange for the measures to be installed. Therefore there is no
freeridership calculated for this program. However, we do not know how representative
the results of the 100 returned surveys are of the whole population of 386. That is, there
is reason to believe that the students and parents returning the survey have more of an
interest in the measures and in installing them because of their child’s involvement in the
program.

Self-Reporting Bias

There are substantial risks associated with relying on self-reported behavioral changes,
because the foundation of the savings estimates are based solely on the participant’s
responses, with no means within the evaluation budget to verify that the respondent has
installed the measures and are using them effectively or to document past installation or
measure use behaviors. The 100 survey respondents are more likely to be interested in
the kit’s measures and the associated savings than those who did not respond. Likewise,
they are also more likely to have a past behavior associated with saving energy than
people who are less interested in the subject. In this analysis, the survey response rate of
18.1% is low, leading TecMarket Works (as the reviewer of this analysis) to believe that
the self-reporting bias may be somewhat high for this program. While we are unable to
measure this bias, based on our evaluation experience and the literature regarding self
selection, we estimate that the self-reporting bias is probably between 25 and 50 percent
of the behavior change and associated savings when applied to the entire participant
population.

Table 4 presents the total gross energy impact estimates for the installed measures for the
population based on the 100 returned surveys. Table 5 presents the savings after a 25%
self-reporting bias is applied, and Table 6 presents the savings after a 50% self-reporting
bias is applied.

The true energy savings from this program and its 551 participants is likely between the
estimates provided in Table 5 and Table 6.

Table 4, Gross Energy Impacts of 551 Kits

Percent Install | kKW kWh Therm

CFL {(13W) 60.00% 2,06 | 4513770 1 -46.00
Showerhead 32.00% 2.46 | 22408 51 | 1539.20
Bath Aerator 35.35% 0.02 1 130125 50.48

Kitchen Aerator 34.69% 001 ] 1087.72 48,24
Qutlet Gaskels 37.11% 0.B6 | 2938.59 40.44




Total

[ 5.40 | 3630.941

| 1632.37 |

Table 5. Net Energy Impacts of 551 Kits; Adjusted for 25% Sclf-Reporting Bias

Percent Install | kW kwh Therm

CFL (13W) 60.00% 1.85 | 338563.27 -34.50
Showerhead 32.00% 1.84 | 16806.38 | 1154.40
Bath Aerator 35.35% 0.01 975,94 37.86
Kitchen Aerator 34.69% 0.01 815.79 36.18
Outlet Gaskets 37 1% 0.64 | 220394 30.33
Total £05 | 54655.33 | 1224.28

Table 6. Net Energy Impacts of 351 Kits; Adjusted for 50% Self-Reporting Bias

Percent install | kKW KWh Therm

CFL {13W) 60.00% 1.03 | 22568.85 | -23.00
Showerhead 32.00% 1.23 1 11204.25 | 769.60
Bath Aerator 35.35% 0.01 650.63 | 2524
Kitchen Aerator 34.69% 0.01 543.861 2412
Qutlet Gaskets 37.11% 0.43 ]| 1469.30 | 20.22
Total 2.70 | 36436.88 | 816,19

Using the average expected savings associated with the mid-point of the expected self

selection bias provides a net energy savings for the total 551 participants in this program
of 3.38 kW, 45,546 kWh, and 1020.23 Therms.

Effective Useful Life

The energy impacts over the lifetime of the measures were calculated using the following

life spans:

Table 7. Lifetimes of Kit Measures.

. Effective

Kit Measures Useful Life
13-watt CFL g
Outlet gaskels 20
Showerhead 10
Bathroom aerator 10
Kitchen aerator 10




The kW impacts begin at 3.378 kW for the first 5 years, then drop to 2.090 starting at
year 6. By year 11, kW impacts have dropped to 0.536 kW and remain there for the
lifetime of the measures. The levelized annual kW impact is 5.84 kW over 3 years.

Table 8. Lifetime kW Impacts of Kit Measures.
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The kWh impacts begin at 45,546 kWh for the first 5 years, then drop to 17,335 kWh
starting at year 6. By year 11, kWh impacts have dropped to 1,837 kWh and remain there
for the lifetime of the measures. The levelized annual kWh impact is 64,076 kWh over 5

years.

Table 9. Lifetime kWh Savings of Kit Measures,

Lifetime kWh Savings of Kit Measures
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The Therm impacts for the kit measures begin at 1,020 Therm through year 5. At year 6,
the lifetime of the CFL bulb ends, and due to the CFL having negative Therm savings
during its lifetime, savings rise slightly to 1,049 Therm. At year 11, kWh impacts have
dropped significantly to 25 Therm and remain there for the lifetime of the measures. The
levelized annual kWh impact is 2,092 Therm over 5 years.

Table 10. Lifetime Therm Savings of Kit Measures.
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Improve Survey Approach Used to Estimate Savings

In order to more accurately account for energy savings for this program, participant
installation and measure use conditions need to be collected and assessed. The NEED
program needs to focus more attention on making sure the students and parents complete
and return the survey used to document savings and program effects. The program needs
to devise an approach for increasing the response rates for the student survey with a
target of receiving 60% of the surveys distributed to the students. This survey should
have the information necessary to calculate expected savings. That is, it needs to contain
information about the measure baseline condition (type of measure replaced and measure
use conditions) that can feed an impact estimation analysis.



These responses provide the utility and evaluators with the measure use detail needed to
more accurately predict and assign reasonable evaluation estimates where students install
the energy efficiency kit measures. Toward this end, the program manager should work
with the schools and NEED coordinators to ensure that survey data is collected and
provided to Duke Energy to cover as many of the energy efficiency kits distributed
through this program as possible.

Increase Program Savings
In addition to the recommendation above, program managers should also work to
increase energy savings for the program. Possible ways to increase savings include:

e Duke Energy should consider including clear participant-focused, easily
accessible information on the effectiveness of installing the items that provide the
highest level of savings so that participants see the benefit information as soon as
they open the kit and look at that measure.

e [Encourage the participants to install the CFLs in high-usage fixtures and/or offer
more CFLs {o boost the program savings for the program.



Appendix A: Example of Questions on Kentucky Kit
instaliation Student Survey

HOME ACTIVITY 11-2

INSTALLATION SURVEY
1 Did you install the compact fluorascens lightbulb (CFL) from the kit?

Lesson 11

yes What was the wattoge of the butb you replaced?
In whatroomdid you instalt it?

How many howrs o day {on average} is thatlight used?

ne Wy not?

Do you plan to install the CFL? yes ne

If yes whenand in which room?

2. Did you install the low-flow showerhead from the kit?

yes Flow BEFORE Flow AFTER (seepage41)
— o Why not?
Do you plan to install the showerhead? yas no

3 Did youinstall the bathroom sink zerator from the kit?

yes Flow BEFORE FlowAFTER {seepage4d1)
no Why not?
Do you plan to instatl the batkroom aerator? yes no

4 Did you instal the kitchen sink aerator from the kit?

yes Fiow BEFORE FlowAFTER {seepage4d1)
no Why not?
Do you plan 1o instafl the kitchen aerator? yes no

5. Did you install the owtlet and switch gaskets?

o yes
no Why not?

Do you plan to install the gaskets? ves no
B Did you adjust the temperature setling on the following?
Water Heater:

—_yes Temp BEFORE Temp AFTER
nc Why not?

Refrigerator

——__yes Temp BEFORE Temp AFTER
no Why not?

Freezer:

e YES Temp BEFORE Terp AFTER
no Why not?

7 Have you made any other ghanges to your home as a result of this unit (insulation weatherstripping etc)?
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Appendix B: Impact Estimation Algorithms from KY PER
impact Evaluation

CFLs
General Algorithm
Gross Summer Coincident Demand Savings

(PVH{('S X DF\ ).ﬁmu - (Wa”s X DF" )'-"-'
1000

AkWg = units x { } x CFgx (1 + HVACY )

Gross Annual Energy Savings

(Watts x DF), ., - (Wails x DF)W] < FLH x (1 + HVACY)

AkWh = units x [

1000
Atherm = AcWhx HVAC,
where:
AkW = or0ss coincident demand savings
AkWh = gross annual energy savings
Atherm = gross annual therm interaction
units = number of units installed under the program
Wattsgg = connected (nameplate} load of energy-efficient unit
Watlspage = connected (nameplate) load of baseline unit(s) displaced
FLH = full-load operating hours (based on connected load)
DF = demand diversity factor
CF = coincidence factor
HVAC, = HVAC system interaction factor for annual electricity consumption
HVACY = HVAC system interaction factor for demand
HVAC, = HVAC system interaction factor for annual gas consumption

13 W CFL Measure

Wattsee = 15, which is the input power of program supplied CFL
Wattspage - calculated from survey responses as shown below:

Wattage of Wattspase Notes

bulb removed

<= 44 40 Most popular size < 44 W
45-70 60 Lumen equivalent of 15 W CFL




71 - 99 75 Most popular size in range

> = 100 100 Most popular size in range

FLH - calculated from survey responses as shown below:

Hours of use FLH Notes

per day

<] 183 Average value over range
1-2 S48 Average value over range
3-4 1278 Average value over range
5-10 2738 Average value over range
11-12 4198 Average value over range
13-24 6753 Average value over range

DF=1.0and CF=0.10

The coincidence factor for this analysis was taken as the average of the coincidence
factors estimated by PG&E and SCE for residential CFL program peak demand savings.
The PG&E and SCE coincidence factors are combined factors that consider both
coincidence and diversity, thus the diversity factor for this analysis was set to 1.0

HVAC, -the HVAC interaction factor for annual energy consumption depends on the

HVAC system, heating fuel type, and location. The HVAC interaction factors for annual
energy consumption were taken from DOE-2 simulations of the residential prototype
building described at the end of this Appendix.

Covington, KY

Heating Fuel Heating System | Cooling System HVACc HVACg
Other Any except Any except Heat 0 0
Heat Pump Pump
Any Heat Pump Heat Pump -0.16 0
(ias Central Furnace | None 0 -0.0021
Propane Room/Window 0.079 -0.0021
0il Central AC 0.079 -0.0021
Other None g -0.0021
Room/Window 0.07% -0.0021
Central AC 0.079 -0.0021
Electricity Central furnace | None -0.45 D
Room/Window -0.36 0
Central AC -0.36 0
Electric None -0.45 0
baseboard Room/Window -0.36 0
Central AC -0.36 0




Other None -0.45 0

Room/Window -0.36

<

Central AC -0.36 0

HVAC - the HVAC interaction factor for demand depends on the cooling system type.

The HVAC interaction factors for summer peak demand were taken from DOE-2
simulations of the residential prototype building described at the end of this Appendix.

Covington, KY

Cooling System HVACd
None 0
Room/Window A7
Central AC A7
Heat Pump 17
Outlet Gaskets

Gross Summer Coincident Demand Savings
AkW = units x ( Acfin/unit) x (kW / ¢fm ) x DFg x CFg

Gross Annual Energy Savings
AkWh = units x { Acfm/unit) x ( kWh / cfm )

Atherm = units x ( Acfm / unit }x (therm / ¢fin )

whetre:

AkW = pross coincident demand savings

AkWh = gIoss annual energy savings

units = number of buildings sealed under the program

Actm/unit = unit infiltration airflow rate (ft3/min) reduction for each measure
DF = demand diversity factor = 0.8

CF = coincidence factor = 1.0

kW/cfm = demand savings per unit cfm reduction

kWh/cim = glectricity savings per unit ¢fim reduction

therm/cfm = gas savings per unit cfm reduction

Unit ¢fm savings per measure

The cfm reductions for each measure were estimated from equivalent leakage area (ELA)
change data taken from the ASHRAE Handbook of Fundamentals (ASHRAE, 2001).




The equivalent leakage area changes were converted to infiltration rate changes using the
Sherman-Grimsrud equation:

Q=FELAx VA xAT+Bxv?

where:
A = stack coefficient (ft3/min-in4-°F)
= (),015 for one-story house
AT = average indoor/outdoor temperature difference over the time interval of
interest (°F)
B = wind coefficient (ﬁ'3/min-in4~mphz)
= (.0065 (moderate shielding)
v = average wind speed over the time interval of interest measured at a local

weather station at a height of 20 ft (mph)

The location specific data are shown below:

Location Average Average Average wind Specific
outdoor temp indoorfoutdoor speed {mph) infiltration rate
temp difference (cfmfin?)

Covington 33 35 22 1.92
Measure ELA impact and cfm reductions are as follows:

Measure Unit ELA change ACfm/unit (KY)

(in“lunit)
QOutlet gaskets Each 0.357 0.69

Unit energy and demand savings

The energy and peak demand impacts of reducing infiltration rates were calculated from
infiltration rate parametric studies conducted using the DOE-2 residential building
prototype models, as described at the end of this Appendix. The savings per cfm
reduction by heating and cooling system type are shown below:

Heating Fuel | Heating Cooling System

System kWh/ctm | kW/efim | therm/cim
Other Any excepl Any except Heat

Heat Pump Pump 1.14 0.00000 0.000
Any Heat Pump Heat Pump 12.85 0.00248 0.000
Gas Central None 0,124
Propane Furnace Room/Window . 0.00000 0.124
Oil Central AC 1.14 0.00000 0.124

Other None 0 0.124

Room/Window 1.14 0.00000 0.124




Central AC 1.14 0.00000 0.124
Electricity Central None 23.27 0.01238 0.000
furnace Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000
Electric None 23.27 0.01238 0.000
baseboard Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000
Other None 23.27 001238 0.000
Room/Window 23.84 0.01485 0.000
Central AC 23.84 0.01485 0.000
Low-Flow Showerhead
Gross Summer Coincident Demand Savings
AW = unifs x (GPDyy, ~GPD, )x833x AT x DF, x CF,
3413, '
Gross Annual Energy Savings
AkWh = units x (OPDyyy, = GPD,, ) x 8. 33 x AT x 365
3413
_ (GPD,, —-GPD, )x833xAT 365
Atherm= units x e = X
n\l'murhuuu’.’ 100000
where:
AkW = gross coincident demand savings
AkWh = gross annual energy savings
units = number of units installed under the program
GPDpage = daily hot water consumption before installation
GPDee = daily hot water consumption after flow reducing measure installation
AT = average difference between entering cold water temperature and the
shower use temperature
DF = demand diversity factor for electric water heating
CF = coincidence factor
8.33 = conversion factor (Btu/gal-°F)

3413 = conversion factor (Btw/kWh)



24

= conversion factor (hr/day)

365 = conversion factor (days/yr)

100000 = gonversion factor (Btu/therm)

Showerhead

GPDpgge = showers/week / 7 x 3.1 gpm x 5 minutes/shower

GPDee = showers/week / 7 x 1.5 gpm x 5 minutes/shower

AT

City Average cold water | Shower use Average AT
temperature temperature

Covington 53.9°F 100°F 46.1°F

Water heater efficiency
Combustion efficiency for residential gas water heater = 0.70
Demand diversity factor = 0.1

Coincidence factor = 0.4

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for the residential water heating end-use in a summer peaking utility.

Faucet Aerators

This measure used the Efficiency Vermont deemed savings (Efficiency Vermont, 2003)

adjusted for entering water temperature:

Demand Savings
AKW = 00171 kW x AT/ ATyr x DF x CF

Energy Savings
AkWh; =57 kWh x AT/ ATyr
Atherms =20 x AT/ ATyy;

City Average cold water Hot water use Average AT
temperature temperature
Covinglon 53.9°F 100°F 46.1°F




| Burlington VT | 44.5 100°F 55.5

Demand diversity factor = 0.1
Coincidence factor =04

The diversity and coincidence factors were taken from Engineering Methods for
Estimating the Impacts of DSM Programs, Volume 2 (EPRI, 1993). These values are
typical for the residential water heating end-use in a summer peaking utility.

Prototypical Building Model Description

The impact analysis for many of the HVAC related measures are based on DOE-2.2
simulations of a set of prototypical residential buildings. The prototypical simulation
models were derived from the residential building prototypes used in the California
Database for Energy Efficiency Resources (DEER) study (Itron, 2005), with adjustments
make for local building practices and climate. The prototype “model” in fact contains 4
separate residential buildings; 2 one-story and 2 two-story buildings. The each version of
the 1 story and 2 story buildings are identical except for the orientation, which is shifted
by 90 degrees. The selection of these 4 buildings is designed to give a reasonable
average response of buildings of different design and orientation to the impact of energy
efficiency measures. A sketch of the residential prototype buildings is shown in Figure 1.



Figure 1. Computer Readering of Residential Building Prototype Model

The general characteristics of the residential building prototype model are summaiized

below:

Residential Building Prototype Description

Characteristic

Vailue

Conditioned floor area

1 story house: 1465 SF
2 story house. 2930 SF

Wall construction and R-value

Wood frame with siding, R-11 L

Roof construction and R-value

Wood frame with asphalt shingles, R- ?9

Glazing type

Single pane clear

l.ighting and appliance power densuty

HVAC system type

- HVAC system size

Packaged single zone AC or heat pump
. Based on peak load with 20% oversizing “Average

| 540 SF/ton B o




! Characteristic Value
HVAC system efficiency SEER =85
Thermostat setpoints Heating: 70°F with setback to 80°F
Cooling: 75°F with setup to 80°F
Duct iocation Attic (unconditioned space)
Duct surface area Single story house: 390 SF supply, 72 SF return
Two story house: 505 SF supply, 2980 SF return
Duct insulation Uninsulated
Duct leakage 26%:; evenly distributed between supply and return
Cooling season Charlotte — April 17 to October 6
Covington
Natural ventilation Allowed during cooling season when cooling
i setpoint exceeded and outdoor temperature <

€ 85°F. 3 air changes per hour
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Executive Summary

This report presents the findings of the CFL Promotions Programs for Duke Energy from
November 2007 through February 2008. This report reviews the program’s customer
satisfaction, customer demographics. customer CFL use, and the impacts from the CFLs
purchased through the program. The evaluation is separated into the two components:
first is the Wal-Mart CFL Promotion; the second is the Logger Study (Initial and Final).
In addition, four surveys were conducted across various program participant groups,
including:

- Wal-Mart CFL Promotion (October-December 2007)
o Description: Customers were mailed coupons to purchase General Electric
CFLs for $1 at Wal-Mart Stores.
O Surveys:
»  Wal-Mart CFL Redeemer Survey
»  Wal-Mart CFL Non-redeemer Survey
*  Wal-Mart In-Store Purchases Survey (same as Wal-Mart CFL
Redeemer Survey but also included additional in-store purchase
questions).

- Initial Lighting Logger Study (November 2007)
o Description: 41 households participated in a lighting logger study in
which four or five light bulbs in the homes were fitted with loggers.
Usage was tracked for approximately one month.
o Survey:
»  Premeasure Survey

- Final Lighting Logger Study (February 2008}
o Description: 51 households who indicated that they redeemed Wal-Mart
CFL coupons were fitted with loggers on four or five bulbs in their homes.
Their lighting usage was tracked for approximately one month.
o Survey:
= Wal-Mart CFL. Redeemer Survey

Each of the program’s participant groups (as bulleted above) are first presented
separately, then Section 6 compares the program’s demographics and survey results to
each other for the reader to better understand the results and optimal demographics to
target in future outreach efforts of CFL promotions and programs.

According to the program manager, the primary objective of this program is for Duke
Energy customers to purchase and install 500,000 CFLs in Ohio. Other objectives
include identifying new ENERGY STAR" products to promote, and to improve customer
satisfaction with Duke Energy. Program staff is continuing to look at new products that
they can include - cost effectively - into the mix of program offerings, such as clothes
washers and LED Christmas lights However, this evaluation report focuses on CFLs
only.

September 2, 2008 1 Duke Energy
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Methodology

To conduct the energy impact analysis this study combined the information from two
data collection approaches that together allowed the estimation of saved energy. In
addition, this study conducted interviews with program managers and retail store
managers, that when combined with customer surveys allowed for the assessment of the
operations of the program.

The kilowatt hour savings were calculated using the data obtained from the initial and
final logger studies performed on homes in the area, which provided average hours of use
by room type. The savings were then applied to the CFL programs based on customer
responses to the survey which indicated the room type and wattage of lamp replaced.

The surveys were sent to customers who both redeemed the CFL coupons sent to them
and those that did not redeem the coupons sent to them, and were also filled out by
customers that participated in the Logger study.

The surveys can be found in the appendices of this report, and the statistical analysis of
the populations of the logger study can be found in Appendix 5.

Program operations were evaluated through an in-depth interview with two program
managers, five retail store managers from Kentucky, and 16 retail store managers from
Ohio.

Process Evaluation Summary

The retailers are overall very happy with the program’s operations and offerings. They
are experiencing increased foot traffic in their stores, are happy to offer more energy
efficient options to their customers, and are very happy with their communications with
Duke Energy. According to the store managers interviewed, this program is a success for
them, Duke Energy, and customers.

Other key findings include:

e All but one of the retailers is doing special advertising or displays for the CFL
promotion. The exception is Retailer B. All five Retailer B managers
interviewed indicated that they do not do any additional or special marketing for
the CI'Ls.

o Most retailers believe that this program is needed. The most common reason
given is that there needs to be more awareness of energy efficient options among
their customers. The immediate savings of the coupon and long-term savings
through reduced energy consumption are both needed to encourage previously
unaware customers to try out the Cl-Ls.
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Energy Savings Summary

Gross Energy Savings Calculations — Wal-Mart CFL promotion

Using hourly use data from the initial and final lighting logger studies energy savings
were extrapolated according to the participant’s responses to the survey. From this
calculation a gross yearly energy savings of 207,526 kWh/year was estimated for those
customers participating in the Wal-Mait CFL promotion. This estimation includes those
that responded to the Wal-Mart CFL Redeemer survey as well as those who responded to
the Wal-Mart In-Store Purchases survey.

Free Riders and Free Drivers — Wal-Mart CFL Promotion

From the Wal-Mart CFL Redeemer and In-Store Purchases survey results, it was

determined that 22.6% of purchases made were due to free riders', while 13.2% of
. 2

purchases made were due to free drivers®.

Total Program Net Energy Savings Calculations

The final total program energy savings was 14,378,038 kWh/year, based on a net savings
of 188,019 kWh/year calculated from the survey and lighting logger data and the number
of bulbs redeemed. Program impacts are presented in Table 1 below.

Table 1. CFL Program lmpacts

(Gross program savings 207 526
Gross savings per bulb 67.7 kWh/year
Freerdership level 22.6%
Freedriver (spillover) level 13.2%

Net program savings
= 207,526*(1-(22.6%-13.2%))
Total bulbs in gross and net savings

188,019 KWh/year*

. 3.067
calculations
Net savings per bulb 61.3 kWh/year
Total bulbs purchased using coupons 234,652
o Total program savings | 014,378,038 kWhiyear

Table 2 below shows a summary of the usage in various rooms calculated from the logger
data from both the initial and the final lighting logger studies. The kitchen lights were
turned on for a longer period of time than the lights in other rooms that were monitored,
followed closely by the living room lights. Table 3 shows the location of where the
purchased CFLs were installed in the participants® homes, what the average wattage of
the bulb replaced was, and the self-reported average number of hours the CFL is turned
on each day. Purchased CFLs could include 13W, 20W, and/or 26W bulbs.

Table 2. Average hours of use and wattages replaced from Lighting Logger Study

! Free rider: somecne who would have taken the same action without the program’s influence
? Free driver. someone who takes additional actions as a resuit of the influence of the program
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Average Logged
Room Hours Bulb was
Used® per Day

Kitchen 5156
Living Room 4,65
Basement 3.29
Dining Rocom 3.15
Bedroom 2.41
Other 2.16
Bathroom 2.05

Table 3. CFL Redeemer Survey: Location of Purchased Bulbs, n=583

Number of Rz:[r)(;?':::itecr)\fts Average Wattage Average Self-
Room Reg_l:‘a_c 92,1 ents Replacing Bulb in | of Bulb Replaced’ Regoir;c)ed Hgé’ s
in This Room This Room utb use

Living Room 384 65.9% 70 5.09
Bedroom 262 44 8% 67 2.88
Kitchen 185 31.7% 67 5.46
Bathroom 147 25.2% 63 3.19
Basement 91 15.6% 68 408
Dining Room 65 11.1% 63 4,21
Quiside 58 9.9% 67 9.65
Hallway 56 0.6% 64 3.92
Office 43 7.4% 73 4.44
Garage 23 3.9% 79 3.34
Utility Room 14 2.4% 75 2.29
Closet 7 1.2% 66 1.29

* From logger studies

: From In-Store Purchase Survey Median wattage = 60 for all localiens
" From In-Stare Purchase Survey

September 2, 2008
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Section 1: Program Operations

Two program managers and 21 retail store managers were interviewed for this
evaluation. Store manager responses are split into the following categories:
e Kentucky Retailers — includes responses from five different retailers in
Kentucky.
e Ohio Retailers — includes responses from:
o Retailer A (n=2)
o Retailer B (n=8)
o Retaiter C (n=1)
o Retailer E (n=5)°

The Ohio Retailers have been with the program for a few months to about a year, so their
program experience is somewhat limited. Kentucky retailers estimate that they’ve been a
partner in the program for 2 to 4 years.

To ensure conlidentiality, the Kentucky Retailer responses are grouped together, and the
Ohio Retailer responses are all grouped together or are grouped by the store.

The program manager and the retail store managers feel that the program objectives are
being met (or on track to be met). However, there are some recommendations that were
made for improvements to the program and possible expansion of offerings.

Program Operation Overview

Duke Energy, Wal-Mart and the manufacturer were involved in the program planning
process, however, the coupons and the mailer (in which the coupons went out) had to be
approved by Wal-Mart, GE and Duke Energy staff. The initial planning for the program
involved both Duke Energy and Wal-Mart managers who designed a program in which
customers were sent coupons to purchase CILs. The coupons lowered the price of a CFL
to $1 per bulb. The product and packaging offered was a three-pack of GE bulbs ($3 for
a package of three 20watt or 26 watt bulbs).

The coupons (4 in a single mailer) were mailed to the Ohio customers. To ease the
purchase burden and help matntain program records at the same time the coupons had a
customer ID barcode on the back (to identify the customer), and a regular checkout
product barcode on the front (to speed the check-out process). Images of the coupon
mailer are in Appendix 6. When customers redeemed the coupon the transaction record
went back to GE via a national rebate clearinghouse. Duke Energy paid GE for the
processed coupons and retrieved the coupons (with the customer I1D’s) back from GE for
evaluation and tracking purposes.

This type of campaign has since been replicated with Sam’s Club, Home Depot, and
other big box stores.

® Note: Retailer D refused to participate in any interviews for this program evaluation
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While this approach was successful, other program tracking mechanisms are being tested
and used in other stores and states. For example, campaigns with Retailer C have
included in-store promotions with the coupons available in the store. The customers print
their name and addiess on the coupon before it is redeemed.

Duke Energy is also testing a campaign with Retailer A, in which they are asking
customers to go to Duke Energy’s website and print coupons. Promotion of this program
consists of 10,000 customer mailings and electronic bill messages that direct customers to
the coupons.

Retailer Participation

Reasons for Participating

Retailers were asked about their reasons for participating in the program. Their responses
are mostly related to their desire to increase customer foot traffic in their store. Their
responses are below:

Kentucky Retailers:

¢ Feel like we have to because customers come in and want to know about them
and you don’t want them to go to a competitor

s It brings a lot of people into the store and helps overall sales
e The customers really come after them

o Increases traffic flow to the store

* Drive foot traffic

Qhio Retailers:
o Retailer A:

o Make them more aware or offer the retailers something in return for
participating.

o To give our customers the best possible shopping experience. Ithinkit’sa
wise business move to provide as many options as possible, plus I believe
in energy conservation.

» Retailer B:

o Retailer B does it as a whole, so my store does it as well. Wise business
move, service to the customers and helps reduce energy consumption

o (iving the customer more options. | think energy reduction is important,
and everyone likes to save money.

o Itisacompany program. Personally, | think anything that can be done to
save energy is great, so I fully support the program.

o All Retailer B stores are involved.

o Good to save energy and work with Duke to reduce costs, and we can
carry their products and get good publicity.

o Satisfying customers.... We do it to provide the best service possible to
OUr customers.
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o To offer the customers a wider variety of products at the best possible
prices. It is a company-wide initiative. It provides a service to our
customers and [ believe in it professionally.

Retailer C:
o To offer the customers a wider variety of products. 1 think it is a good idea
to sell energy efficient products.
Retailer E:
o Energy savings for the customer
o It’s a company program. I believe it provides better service to our
customers by offering them more products.
o It’s required
o Mandatory. Ithink it is always good to give customers more choices and
rebates always encourage people to purchase things, especially those that
can save them money immediately and in the long run.

Impact of Parlicipation on Business

We also asked the retailers if the program has made any difference in their businesses.
Many think that their participation in this program has increased the stores’ traffic and
customer satisfaction.

Kentucky:

Very seldom do people buy something else in addition to the bulbs

Yes, picks up business during the slow times of the year

Brouglht new people in, yes, driving in more traffic

Yes and no, increases traffic flow from people looking for bulbs but nothing else
Yes, bringing in more customers

Ohio:

We're selling a lot of the CFLs with the coupons, it boosted the sales for a while
Boost in light bulb business

Keeping customers satisfied.

Increased sales

We are able to sell a product at a cheaper price than we’d otherwise be able to.
Good PR, keeping our customer’s satisfied and involved in a program that is
energy conscious

Increased options for our customers therefore increased sales.

The perception that we offer the products and participate.

It shows we are energy conscious

More options for the customers which leads to increased customer satisfaction.
A wider variety of products for our customers
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Retailers Promoting the Program to Customers

After retailers agree to participate in the program, they are free to promote the CFLs as
they wish. We asked the retailers how they make their customers aware of the program
and the CFLs offered. The responses are below:

Kentucly:

o If they don’t see the information and they ask about a normal bulb we show them
the CFLs and the program and tell them about it

e Advertise it in focal paper and point of sale in the store, lots of signage

e Right at the front door so they can see it when they come in

o Signage, advertisement

Ohio:
e Retailer A:

o [1let the customers know that they can purchase better, longer lasting light
bulbs for less money through the program.

o I 'make sure our employees are up to date on the program and answer any
questions customers may have about it.

o Inform them verbally and mail things to frequent customers.

* Retailer B:

o If I am asked a question pertaining to lighting, I inform them about the
program. Otherwise I remind my employees to do the same.

o Promotions and literature, in the store and mailed to customers

o Eligibility is not an issue, and I simply tell them about the program and the
bulbs.

o My employees and 1 tell them upon any inquiries.

o Unless approached, I don’t introduce it to customers. | make the
employees aware so they can tell the customers; otherwise I believe we
mail something out to certain customers.

o We sell the products that Duke is pushing and we use them in the store as
well. We have signs around the store directing people. We mail things
directly to the customers or sometimes just promote the visibility of the
products.

o Unless approached, I do very litile to introduce the program. [ make sure
all employees are aware of it and in turn are able to answer customers’
questions.

o Signs and flyers

o If 1 am questioned about it or about lighting in general, | briefly mention
that such a program exists and tell the customer where to find more
information if they so desire.

o There was a lot of marketing and promotion initially but it has declined
since then.

e Retailer C:
o Explain the products and program.
o Retailer E:
o They get the mailer so they know about it
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o Signage and put them up front

o [ tell the customers about the differences between incandescent and
compact fluorescent bulbs, the savings they receive instantly as well as
that they will save money on their energy bills.

o [inform them the program exists if they ask anything related; otherwise
the employees handle their questions.

o Through the mail and through our employees engaging in conversation
with them.

The retailers told us about how they market and/or display the CFLs and Energy Star
products. Most of the retailers do some kind of special advertising or displays for these
products. Ohio Retailer B managers all stated that they do not do any kind of special
advertising or displays for these products.

Kentucky:
e Set them aside separate from the other bulbs so it’s the first thing they see
s Put up all the signage and make our own signs, put them on endcaps
¢ Put it right up front in easy line of sight
»  We use more direct advertising methods such as radio and newspaper advertising

Ohio:
* Retailer A:
o Yes, by offering a rebate and grouping them all together so they are more
noticeable.
e Retailer C:
o They are all grouped together and are more noticeable, plus we offer the
rebate.
s Retailer E:
o [Energy star logo is on the label for it, occasionally an ad for them but not
too often
o Just put them up front
We offer a rebate and make them more noticeable.
o Yes, the rebate makes them easier to market. Also, we have them all
grouped together and close to regular incandescent light bulbs so people
can see the difference

o]

All but one of the Kentucky retailers indicated that they would still offer the energy
efficient options if the program were discontinued, however, most believe that the
program is still needed (Four were not sure). Their reasons they believe the program is
still needed are below:

Kentucky:
e Aslong as the customers feel like they’re saving money by buying the bulbs it’s
still needed.
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o It’s a good program to help the customer save energy in the long term and we
need to save energy in this country. Right for the customer, the country, and
business.

s The people won’t buy the energy efficient bulbs unless they’re close to the price
of the other bulbs.

e People come back every year asking when light bulbs are on sale, customers want
it

» Still many people unaware of the need for energy conservation

Qhio:

» | 1think we need to continue to promote energy awareness and enerpy conservation
on all possible fronts.

e Until people are aware of the good that they can do for them, they need people to
show them. Once everyone knows what they are and can do, it won’t be necessary

» People are looking for eco options and any way to save money

e Notsure. [ don’t know if it convinces people to buy the bulbs if they had no
original intent to do s0.

e It encourages people to buy energy efficient bulbs, which in turn increases their
knowledge of energy conservation and may encourage them to look into other
means of energy efficiency.

» Energy is still in short supply and every little bit helps

s Most likely, because there is still an energy crisis

e Yes, energy is still in short supply

* [t’s always beneficial to save energy.

* Yes. It saves energy.

Customer Awareness and Satisfaction

Kentucky retailers estimate that 50-90% (mean=60%) of their customers are aware of the
program when they enter the store, and that 40-80% (mean=65%) of them take advantage
of the savings offered through the program’s coupon.

Ohio retailers estimate that 0-100% (mean=40%) of their customers are aware of the
program when they enter the store, and that 60-90% (mean=78%) of them take advantage
of the savings offered through the program’s coupon.

All retailers stated that the customers are satisfied with the CFLs, with the exception of
one stating that there are some concerns over the mercury content.

Retailer Recruitment

The retatlers offered suggestions for recruiting more stores to participate in the program.

The responses center around increased advertising and more signage that details the
benefits of CFLs:

Kentucky:
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e  Magazine advertising
» Have Duke program staff go out and meet one on one with store managers
* Justask them

Ohio:

By making more retailers aware or by offering them some sort of rebate.

Tell more of them about it

Offer retailers some sort of incentive

Contact more of them or offer rebates to the retailers

With the energy crunch, [ think more and more retailers will jump on the wagon.
Make it more well known

Increased or improved marketing

Offer them something in return.

It will happen as energy savings becomes more public and demand increases

e If they marketed it to more retailers I'm sure they would get more participation
e Maybe get rid of the rebates and just charge less right off the bat

e & + & °

s & & »

Marketing Materials

All Kentucky retailers indicated that they have and have had enough marketing materials
to properly promote the program. Most Ohio retailers agreed, however, when asked a
few retailers offered suggestions for other materials that would be helpful. Their
responses include:

e We could use more [product information], then I would have less to explain,
although that may be a biased answer. Signs or graphics that explain the
difference and give an actual idea of money/energy saved over some period of
time. (Retailer A)

e We could use a little more [advertising] right on the actual shelf space. (Retailer
B)

e Some sort of graphic displaying actual savings would be a good way to show
customers tangible savings. (Retailer k)

What Works Well

Retailers were asked to indicate what they thought works well about the CFL/Energy Star
promotion. All of the retailers are happy with the program and offered the following
responses as to what they thought worked well:

Kentucky:

e The people aie getting a good product for their money and getting the point of
sale advertising, people are saving money and energy

e So inexpensive and people realize the savings

o  Works because it gets people to try it and then they continue using

Ohio:
e Retailer A:
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o People always are enticed to at least consider something with a rebate.
o It saves money
e Retailer B:
o It saves people money as well as helps reduce the burden on energy
companies and natural resources
o The fact that people can purchase several energy saving bulbs cheaper
than a regular bulb saves them money instantly as well as on bills.
o lItisan above average product at a below average price.
o It saves the customers money.
o It helps people save money and energy and it shows that Duke actually
cares about saving energy.
o Money is offered back on a superior product.
o Retailer C:
o It offers customers money back on a money saving product.
o Retailer E:
o They send it to their house, it’s a piece of mail all on its own and it’s
immediate
o Savings that it gives the customer
o It offers the customers money back on a money and energy-saving
product.
o Itisa step in the right direction concerning energy conservation.
o The bulbs actually are energy efficient and the fact that there is a rebate is
encouraging,

Suggested Changes To the Program

Even though the retailers are generally happy with the program and its offerings,
operations, and impact on their business, they did have suggestions for improving the
program. Retailers were asked to suggest changes to the program, their responses
include:

Kentucky:

¢ Make the customers aware of how to get replacement bulbs when they’re
defective before they’re supposed to be

e Putting it in a commercial would really help

¢ Mote advertising and promotion

Ohio:
e Offer instant rebates. (Retailer B)
e A place to dispose of the bulbs to prevent mercury contamination. (Retailer B)

o Offer different wattages and do it for a longer period of time each year. (Retailer
E)
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Retailers’ Experiences with Duke Energy

All the retailers expressed that their communications with Duke Energy have been
satisfactory and none of them could offer any suggestions for improvement.

Limitations of Promotion

The program experienced a minor and limited amount of coupon abuse. Tor example, a
customer can use a self-check-out lane and not hand in the coupon to the cashier. When
this occurs the coupon is not bundled and shipped to Duke Energy for updating
participant records. If the customer then re-uses the same coupon this can result in the
purchase of more bulbs than intencled by the program to a single individual. However,
the occurrence of this can be documented by comparing the sales records with the
participant records. To date this has not been a significant problem for the program and
corrective action is not recommended unless this becomes more of an issue.

ltems Promoted Through the Program

One change that Duke Energy may want to research is expanding the types of CFLs that
they are promoting. At the current time only the standard sized “curly que” are offered.
However, specialty lamps may be another part of the market that has potential, such as
the LED Christmas lights. Another option is to look into residential CFL fixtures (not
bulbs). Any of these new products wiil have to be evaluated for their cost effectiveness
and market potential before the campaigns can be planned and organized.

All of the Kentucky Retailers that were interviewed felt that the proper technologies were
being offered through the program, and did not suggest that there were any inappropriate
technologies included. However, one did suggest that high efficiency ballasts with high
efficient bulbs be included in the program offerings.

Four out of five of the Kentucky retailers reported that they have heard some customer
complaints about the program and the CFLs offered. These include:

e Someone buys the bulb and it doesn’t last as long as it’s supposed to and people
don’t know what to do to get it replaced
People questioning on what to do to dispose of the light bulbs

e Some don’t like the slight hesitation of the light coming on

e Some bulbs have been dying early, brought back in a couple months

All of the Ohio Retailers that were interviewed felt that the proper technologies were
being offered through the program, and did not suggest that there were any inappropriate
technologies included. However, two retailers (Retailer C, Retailer £} did suggest that
faucet aerators be included in the program offerings. A Retailer I manager suggested
that the program expand its CFL offerings and include dimmable bulbs.

Seven out of sixteen of the Ohio retailers reported that they have heard customer
complaints about the CFLs offered. These include:
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e Retailer B:
o Some worry about the mercury in the bulbs, but minimally.
o Some customers have issues with the fact that the CFLs contain mercury
o The bulbs contain mercury.
o Mercury in the bulbs.
o ['have heard some customers raise concerns over the mercury in the CFLs
o (CFLs contain mercury (Retailer C)

o Some customers are uneasy over the fact that the CFLs contain mercury (Retailer
E)

Retrieving Program information

The interactions between program staff and retailers are working pretty well. However,
one program manager suggested that it would be nice if there could be more shared
information in real time about the rebate processing. It can be difficult to get information
from some of the retailers either because they don’t have the technology in place to give
real time feedback, or they are not willing to share the data. The national retailers are
getting many requests from utility companies; they may have 30-40 utilities asking them
to process rebates. While standardization within the retailers about how the rebates need
to be processed would be ideal, this does not seem to be a feasible venture for Duke
Energy. This is a Duke Energy program that is asking the retailers for implementation
assistance. To place additional costs or burdens on the retailer by asking them to adapt to
a different standard approach may not be in the best interests of the program.

Program Training

Currently there is no program training mechanism associated with this program. The
program’s campaigns are planned and negotiated directly with the retailers. The retailers
then provide training to their employees on how to process the rebates. Retailer training
is not recommended; it would be very time-consuming, costly, and can be met with
resistance from the retailers, each of which have their own way of running their stores.

+

Program Promotion

Duke Energy is working on refining their program targeting by using market information
from GE and purchased customer data from the Nielson Group.

Retailer versus Manufacturer Rebate Coupons

The program could be made more efficient if it were possible to have a manufacturer’s
coupon that worked in any retail store. At the current time retailer’s operational issues do
not allow for a universal coupon, because each retailer has specific and different barcodes
for the purchase transaction, for tracking sales and for stock management, and few, if
any, retailers want to handle coupons without their codes used for those transactions.

All of the Kentucky Retailers feel that the coupon levels are appropriate and customers
are responding to the program. Each of the retailers was asked questions pertaining to the
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level of the rebate and the impact of the coupon on customer choice decisions. The
retailer provided the following responses:

Yes [the coupon amounts are fine] and yes [they change customer behavior]
Yes, they definitely influences people buying more efficient bulbs

Yes, it’s a no brainer for them [to make this decision]

Yes they work

Yes, this makes the sale

All of the Ohio Retailers also feel that the coupon levels are appropriate and customers
are responding to the program. They provided the following responses:

Yes, it’s a great deal for them. They are eager to save money, especially on
something that will last longer than a regular bulb.

Yes

Yes

Yes. It makes them more willing to try them especially if they are initially
skeptical.

i think so. They encourage them to try the product.

Yes. Most are willing to try them out at such a cheap price

Yes. Most buy the CFLs once they hear of the program.

Yes. 1 think any rebate encourages customers to buy a product.

Yes. I imagine they encourage them to buy the energy efficient light bulbs.
Yes. Rebates are always encouraging.

I think so, yes. Those initially skeptical are more willing to try something new.
Yes. They increase the likelihood that they will buy the CFLs.
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Section 2: Impact Evaluation of the Wal-Mart CFL
Promotion

The savings presenied in this section were calculated using Wal-Mart CFL. Redeemer
Survey Data and Wal-Mart In-Store Purchases Survey Data. The total gross savings
based on these two surveys is 221,351 kWh/year. After adjusting for freeridership and

free drivers (spillover), the net savings are 200,544 kWh/year. The findings are described
below.

Free Riders and Free Drivers

Based on survey responses, 23% of purchases made by those participating in the Wal-
Mart In-Store Purchases survey were due to free riders, which are people that intended to
purchase CFLs befoie learning of the program, so they took the “free ride” by using the
coupons and saving money, while 13% of purchases were made due to free drivers:
purchases made beyond initial plans.

Overall Savings

Customers who returned surveys indicating their participation in the Wal-Mart CIFL
program (some of whom also participated in the final lighting logger study) were asked to
indicate where the CFL bulbs were installed, what wattage of bulb the CFLs replaced,
and approximately how many hours the bulbs were used each day. Table 4 below
presents the responses from the 583 survey responses obtained from those that redeemed
the CFL coupons at Wal-Mart.

Table 4. CFL Redeemer Survey: Location of Purchased Bulbs, n=583

Number of Percent of Average Self-
Room Replacements R Resppndents_ Average Watt8997 Reported Hours
in This Room epla?ing Bulb in | of Bulb Replaced- bulb used®
This Room

Living Room 384 65.9% 70 5.09
Bedroom 262 44 9% 67 2.89
Kitchen 185 31.7% &7 5.46
Bathroom 147 25.2% 63 3.19
Basement 91 15.6% 68 4.08
Dining Room 65 11.1% 63 4.21
Qutside 58 9.9% 7 9.65
Hallway 56 9.6% 64 3.92
Office 43 7.4% 73 4.44
Garage 23 3.9% 79 3.34
Utility Room 14 2.4% 75 2.29
Closet 7 1.2% 66 1.29

Additionally, those participating in the Wal-Mart In-Store Purchases Survey were asked
the same questions regarding CFL installation, along with the additional questions
regarding their purchases at Wal-Mart.

7 From In-Store Purchase Susvey Median waltage = 60 for alfl locations
8 From In-Store Purchase Survey
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The total gross savings based on these two results is 207,526 kWh/year. After adjusting
for freeridership and free diivers (spillover), the net savings are 188,019 kWh/year.

Gross program savings 207,526
Gross savings per bulb 67.7 kWh/year
Freeridership level 22.6%
Freedriver (spillover} level 13.2%

Net program savings
= 207,526%(1-(22.6%-13.2%))
Total bulbs in gross and net savings

188,018 kWh/year*

. 3,067
calculations
Net savings per bulb £1.3 kWhlyear
Total bulbs purchased using coupons 234,552
Total program savings - .| 14,378,038 kWhiyear -

Savings Grouped by Wattage and Bulb Type

Mean kWh/year savings were also calculated based on the Wal-Mart CFL Redeemer and
In-Store Purchases survey responses. Based on the eight locations reported from the four
wattage categories, the following were the mean energy savings for each category:

Table 5
Mean kWhiyear per bulb savings by wattage of bulb
replaced and bulb jocation

Lol Wattage of Old Bulb o e

Bulb Location | =25 7 |80 | <90 =00 | Total
basement 23 52 71 83 66
-bathroom .+~ 8 33 47 58 37
- bedroom 32 42 56 37
dining room - . 11 50 &0 81 54
. downstairs . 59 59
Soikitchen 21 82 107 141 94
- living room - 18 83 102 139 100
- other : 33 54 43

A more detailed table describing frequency of bulb replacement by location and wattage
can be found in Appendix 2.

Characteristics of Wal-Mart CFL Promotion Participants

A logit model analysis was also performed on demographic and usage characteristics of
the customers participating in the Wal-Mart CFL promotion. The model compared
characteristics of participants in the Wal-Mart CFL promotion to a random sample of
equal size. The demographics of these customers are presented later in this report. The
demographic variables included in the model were:

1. Head of Household Age
2. Family Income Detector
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3. Likelihood Home is Owned or Rented
4. Length of Residence in Years

5. Delivery Unit Size

6. Number of Children

7. Number of Named Adults

8. Sale Price of Home

9. Early Internet Adopter Model

10. Wealthfinder Code

11. Revolver Minimum Payment Model

The usage variables included in the model were:

12-23: Electricity usage from 2007. Jan. to Dec.

24. Total sum of monthly usage

25: Average monthly usage (tolal usage / 12)

26: Summer total usage: sum of monthly usage from June to Sep.
27. Winter total usage: sum of monthly usage from Nov. to Feb.
28: Average summer usage

29: Average winter usage

The model used a log transformation of the dependent variable (participation in the
program), and then an OLS (ordinary least squares) regression was run against the
independent variables. Based on this model, nine significant drivers were found to affect
the likelihood that a customer will participate in the CFL program, at a p value of .05.
The significances are shown in the table below. For the distribution of customer
characteristics for the significant variables (below), see Appendix 8.

A more negative estimate means a lower value of the parameter indicates a customer who
may be interested in participating, while a more positive parameter means a higher value
of the variable indicates a customer who may be interested in participating in the
program. For example, “head of household age” has a positive estimate (0.7958)
suggesting the older the head of household, the more likely a customer would be
interested in participating. Meanwhile, “sale price of home” has a negative estimate (-
0.00119), suggesting that the lower the sale price of a customer’s home, the more likely
they are to be interested in participating. Finally, an estimate closer to zero, such as
“family income”, suggests that even though this variable is important, higher or lower
values do not as stlongly indicate a customer’s willingness to participate in the program.

Table 6. Analysis of Maximum Likelihood Estimates

. Standard Wald . Standardized
Parameter DF | Estimate Error Chi-Square Pr>ChiSq Estimate
Intercept 1 -1.6304 0.1053 239.8614 <.0001
December Usage 1 0.000098 0.600028 11.B677 0.0006 0.0451
Head of
Household Age 1 0 7968 0.0621 164.4861 < 0001 02103
Family Income 1 1.63E-06 6.42E-07 6.4581 0.011 0.0487
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Own Home 1 0.7533 0.0616 149.2984 <0001 0.1456
"Permanent’ ‘
Resident 1 (31275 00475 72081 00073 0 03286
“New" Resident 1 0.1602 0.0478 11.2301 0.0008 0.0405
Number of Adults 1 0.0984 0.0187 27.8287 <.0001 0.0605
Sale price of home 1 -0.00119 0.000272 19,0843 <.0001 -0.0662
Frequency of ‘
Internet Use f 0 0554 g o121 20 8766 < 0001 $.0824
Revolves Credit .
Card Payments 1 0 109 0 (0537 41125 0.0426 003

Customers who were more interested in participating tended to exhibit one or more of the
following charactetistics:

1. Higher Usage — Customers who lived in a household with high usage in
December were more likely to be interested in participating.

2. Head of Household Age greater than 57 - Customers who were head of
household and 57 or older were more likely to be interested in participating.

3. Higher Family Income - Customers with higher household incomes tend to be
more interested in participating in the program.

4. Owning a home — Customers who owned their home tended to be more
interested in participating in the program.

5. Either a permanent resident or a newcomer — Customers who had been a
resident for 6 years or less, or customers who had been a resident for more than
21 years tended to be more interested in participating in the program.

6. Higher number of adults in household — The more adults in a customer’s home,
the more likely the customer would be interested in participating in the program.

7. Lower sale price of units — The Jower the sale price of the unit, the more likely
that the customer was interested in participating in the program. This indicates
that energy efficiency is not a main issue for luxury/expensive homes.

8. Frequent internet user — Frequent internet users (suggesting users more familiar
with technology) tended to be more interested in participating in the program.

9. Revolves credit card payment — Customers who tend to revolve credit card
payment were more likely to be interested in participating in the program.
(Revolving credit card payments involves making the minimum payment rather
than paying in full each month. Customers are ranked from 1 (most likely) to 10
(less likely) based on thetr raw score for revolving monthly payments.)

Based on this information, there are many ways in which customers could be targeted for
this program. For example, anyone who has just created a new account with Duke
Energy could be sent an invitation to participate in this program with their confirmation
of account or their {irst bill. Second, neighborhoods with lower sale price of units may
also be the location of units with high energy usage, and customers in these
neighborhoods were found to be more likely to be interested in participating in the
program. Similatly, identification of customers who have a higher family income may
also identify customers who have a higher number of adults in their household, both of
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which were characteristics of customers who tended to be more interested in participating

in the program. These are just some of the ways in which customers could be targeted for
future CFL programs.
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CFL Report: Initial Logger Study

Section 3: Initial Lighting Logger Study

CFL Placement and Wattage of Bulbs Replaced

Over one third (37.5%) of the bulbs logged were GE brand. Most of the bulbs logged
were randomly placed in either the bathroom, kitchen, living room, or one bedroom.
Almost one third of the fixtures logged were a ceiling fixture (31.3%). Almost all (80%)
of the bulbs logged were incandescent. Over one third of the bulbs logged (38.1%) were

60 watts.

Location of Bulb - 2007
Brand of |.ogged Bulb ~ 2007
- Count %
. Count Yo Bathroom 29 18 1%
0,
UEk 60 37.5% Kitchen 23 14.4%
0,

n ”D‘.’V” 43 26.9% Living Room 22 13.8%
Sylvania 24 15.0% Bedroom 1 21 13.1%
WestH 7 4.4% Family Room 15 9.4%
Phillips 6 3 8% Hall 13 8 1%

. 0
Marathon 4 2.5% Basement 9 5.6%
_ . (]
Nvision 3 1.9% Bedroom 2 6 3.8%
DuraMax 2 1.3% Office 5 3.1%
Mfser 2 1.3% Dining Room 3 1.9%
Niagra 2 1.3% Entryway 3 1.9%
. Q
gomm Serv ! 6% Laundry Room 3 1.9%
GO it l' L 6% Bedroom 3 2 1.3%
a 0,
-fe.en ”.e 1 6% Bathroom/Basement 1 8%
Mini Spiral 1 8% Closet 1 %
i R (+3
Zogabm*d ! 8% Front Porch 1 6%
,
unbeam 1 6% Master Bedroom Closet 1 6%
Supreme 1 £% Porch ! 6%
. (+]
Total 160 100.0% Rear Entry 1 6%
. r3
Entry Way 0 0%
Total 160 100.0%
Type of Fixture Logged - 2007
Count %
Ceiling 50 31.3%
Table lamp 40 25.0%
Walt 25 15.6%
Ceiling Fan 22 13.8%
Floor lamp g 5.6%
Ceiling Can 7 4.4%
Track 3 1.9%
Can 1 6%
Chandelier 1 6%
End Table t B5%
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Outdoor Wall H .6%
Total 160 100.0%
Bulb Type — 2007
Wattage — 2007 Count Yo
Incandescent 0
Count % eFL 1?3 fgg;
60 61 38 1%
. 55 ST Fluorescent 7 4 4%
Flood 7 4.4%
75 21 13 1%
Candle 1 B%
100 12 7 5% Total 160 |  100.0%
50-100-150 6 38% -
13 5 3.1%
23 5 3.1%
65 5 3.1%
25 4 2 5%
14 3 1.9%
26 3 1.9%
30-70-100 2 1.3%
Unknown 2 1.3%
15 1 6%
54 1 6%
120 i 6%
50-75-100 1 B%
Total 160 100.0%
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Initial Lighting Logger Study — Premeasure Survey

This survey was given to participants in the November 2007 lighting logger study after
the loggers were in place. There were 41 participants in the November lighting logger
study, and the same number of surveys returned. This survey was given at the very start
of the Wal-Mart CFL promotion.

Performance Ratings

Over half (52.5%) of the participants surveyed stated they received coupons in the mail.
As is described in Section 1 and Appendix 6, the mailer contains 4 coupons each good for
a 3-pack of GE CFL bulbs. Nearly all of the respondents DID NOT purchase any CFLs
with the coupen (91.2%), but only 54 8% state they would have purchased 0 CFLs
without the coupon. This suggests that some customers were not motivated by the
coupon to purchase CFLs, but were planning on purchasing CFLs regardless of receiving
the coupon, possibly at another store.

No Yes Total
19 21 40
47.5% | 52.5% | 100.0%

Did you receive coupons in the mail from Duke/GE/MWal-Mart for CFL buibs?

0 121 3] 4 |5 |68 z; 12+ | Total

How many CFLs did you purchase with

the coupon? 31 t o] 1t o]0 0] 1 34

91.2% | 29% | 0% | 2.9% | .0% | .0% | .0% | 2.9% | 100.0%

0 1-2 3 4 5 6 7-11 12+ Total

How many bulbs would you have 17 2 1 0 0 3 4 4 31
purchased without the coupon? | 54 8% | 6 5% | 3.2% | 0% | 0% | 9.7% | 12.9% | 12.9% | 100.0%

Continued purchase of CFLs after the coupon promotion has ended may be dependent on
the actual cost of the CFL. Bulb cost seems to significantly decrease a customer’s
willingness to purchase a CFL if the bulb costs between $1 and $2 more than a standard
bulb. Over twice as many customers will not purchase a bulb that is $2 more than a
standard bulb than will not purchase a bulb that is $1 more than a standard bulb. Raising
the price to $3 more than a standard bulb does not seem to have an additional significant
effect. In addition, about % of customers would be willing to purchase one or more CFLs
if the bulbs were free with a mail-in rebate.

How many CFLs would you purchase if they were:

1-2 3 4 5 6 7-11 12+ Total

the same price as a standard 4 3 0 5 1 3 5 14 35
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butb 114% | 8.6% | 0% | 14.3% | 29% | 8.6% | 14.3% | 40.0% | 100.0% |

0 | 12 | 3| 4 | 5 6 | 711 | 12+ | Total

.. $1.00 more than a 5 6 0 4 4 6 33
standard bulb 152% | 18.2% | 0% | 12.1% | 12.1% | 121% | 12.1% | 18.2% | 100.0%

0 1.2 3 4 5 6 {7-11| 12+ | Total
. $2 .00 more than a standard 1 5 3 2 2 3 2 4 3z
bulb 344% | 156% | 8.4% | 63% | 6.3% | 0.4% | 6.3% | 12 5% | 100.0%
0 1.2 3 4 5 6 |7-11] 12+ | Total
. $3 .60 more than a standard 14 7 2 2 1 2 0 3 31
bulb 452% | 226% | 6.5% | 65% | 3.2% | 6.5% | 0% | 0.7% | 100.0%
0 1-2 3 4 5 8 7-11 1 12+ | Total
. . 8 2 1 2 2 4 3 13 35
. free with mail-in rebate
229% | 57% | 29% | 5.7% | 5.7% | 11.4% | 8.6% | 37.1% | 100.0%

Bulb Installation

Of the customers who bought bulbs, almost 40% state that they did not install any of the
bulbs they purchased. Over 2/3 of customers (68%) replaced a standard bulb with a CFL.
The most frequent wattage of the bulb replaced was 60 watts.

Of the bulbs you bought:

G 1-2 3 4 5 8 7-11 12+ Total

How many did you instali? | 11 4 2 2 1 1 4 4 29
379% | 13.8% [ 69% | 6.9% | 34% | 3.4% | 13.8% | 13.8% | 100.0%

No Yes Totat
8 17 25
32.0% | 68 0% | 100.0%

Did you replace a standard bulb with a CFL?

40 | 60 75 | 100org! Total

What was the typical wattage of the bulb that was replaced? | 2 10 B 1 21
95% | 476% | 381% | 4.8% | 100.0%
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No customers stated they changed their usage since installing the CFLs, but one customer
stated that his or her usage was decreased.

No Yes | Total
22
Did you change the hours of use since installing the CFLs? 22 0
100 0% | .0% | 100.0%

Decrease | Increase | Total
1 o |
100 0% 0% ! 100 0%

if yes — how did your usage change?

Over 40% of customers stated that the bulbs they installed get 3 — 4 average hours of use.
Almost all (86.4%) customers did not remove the CFLs they installed, but those that did
stated equally that they did not like the light, or had some other concern (42.9% each),
with one customer noting the bulb was too slow to start. Although customers did not feel
brightness was an issue for them, informing customers either through enclosures with the
coupon or in-store advertising about the hotter and cooler shades of CFL bulbs available
may help customers to choose a type of CFL light that they prefer.

10- 13-
<1 1-2 3-4 5-9 12 24 Totat
On average, about how many hours do you 2 4 9 5 1 1 22
use each bulb? 91% | 182% | 40.9% | 22.7% | 4.5% | 4.5% | 100.0%
No Yes Total
Did you remove any of the CFLs you installed? 19 3 22
86.4% | 136% | 100.0%
0 1-2 3 4 5 6 | 7-11| 12+ Total
. 7 3 0 0 0 0 0 0 10
If yes, how many did you remove?
700% {300% | 0% ; 0% 0% |.0% | 0% | 0% | 10D 0%
Did not like the Not bright Too slow to
light enough start Other | Total
Why did you remove 3 0 1 3 7
them? 42.9% 0% 14.3% 42.9% | 100.0%

Of the bulbs purchased, 57.1% of customers stated that they stored 1-2 bulbs for later use.

7
11

12+

Total
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Of the bulbs purchased, how many did you 8
store for a later time? 57 1%,

14 3%

2 1

T.1%

0
0%

2

143% } 0%

7 1%

14
100 0%

95% of customers have NOT bought additional CFLs at retail price since buying CFLs
through the Duke Energy program. This suggests that the coupons were a motivating
factor in encouraging customers to purchase the CFLs, which is supported by the
previous finding that 54.8% of customers would have purchased 0 bulbs without the
coupon. As previously stated, the retail price of the CFL as compared to the standard bulb
may have had an effect on the customer’s willingness to purchase additional bulbs as
well. The single customer that did buy additional bulbs purchased 7-11 bulbs.

No Yes Total
Have you bought any CFLs for retail price after buying these CFLs through the 23 1 24
Duke program? 95.8% | 4 2% | 100 0%

0 {12 3] 4| 5] 86 | 711 |12¢] Total
if yes, how many did you purchase? 0 0 0 0 0 0 L 0 L

0% : 0% | 0% | .0% | .0% | .0% | 100 0% | .0% | 100.0%

Not at a | Somewhat | Very Sat |, Total
Overall, how satisfied are you with the CFLs? 2 7 i 20
10 0% 35.0% 55.0% | 1000%

Over half (55%) of respondents state that they were very satisfied with the CFLs, and
even more respondents (60%) stated that they had CFLs previously in their home. One
third (33.3%) of these respondents had 4 CFLs in their home previously.

No Yes Total
Did you have any CFL.s in your house before you bought these discounted 8 12 20
CFLs? 40.0% | 60 0% | 100.0%
0 1-2 3 4 5 & 7-11 P2+ Total
0 3 0 4 0 2 1 2 12
If yes, how many?
0% 25.0% 0% 33.3% 0% 16. 7% 8 3% 16.7% 100.0%

Three quarters of customers (75%}) had knowledge of CFLs before receiving the coupon.
Over half (55.6%) of customers were planning on buying CFLs before learning of the
promotion. A majority of the customers stated that the promotion did not lead them to
buy any more CFLs than they were already planning on purchasing.
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No Yes Total

7 21 28
25.0% | 750% | 100.0%

Were you aware of CFLs before you received your coupons?

No Yes Total

12 15 27
44 4% | 556% | 100 0%

If yes, were you planning on buying CFLs before you saw the promotion?

No Yes Total

15 8 23
66.2% | 34 8% | 100 0%

if yes, did the promotion tead you to buy more CFLs than you were planning?

0 |12 3 4 5 6 7-11 |12+ | Total
i yes, how many more did you 0 0 1 1 0 1 1 0 4
purchase? 0% | 0% 250% | 250% | 0% | 250% | 25.0% 0% | 100.0%

General Lighting Characteristics and Usage Estimates

Customers also stated the characteristics of the lighting in their homes, including fixture
type, number of fixtures, and hours used. The room lighted most often on average was the
kitchen, with an average estimated fixture use of 5.85 hours. The room lighted least often
on average was the entryway, with an average estimated fixture use of 1.11 hours.

Descriptive Statistics

Mean | N | Minimum | Maximum | Std. Deviation
BamvoomHows | 278 [a9| 05 | 45 | 264
Bathroom Fixlures 175 | 37 0 G 147
pssementious | 320 28] 0 | 18 | as7
Basement Fixtures 3 27 G B 202
Bedroom Hours 1 | 285 |41 | 05 | 10 | 219
Bedroom Fixtures 1 179 | 38 0 4 099
BedroomHowrs2. | 207 |28 0 | 8 | 220
Bedroom Fixtures 2 148 | 25 1 3 065
“Bedroom Hours3 | 236 [16] 0 | 8 | 243
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Bedroom Fixtures 3

15

14

G 76

Bedroom Hours 4

3.63

~12

- 420

Bedroom Fixtures 4

LR+

076

Dining Room Hours

3.55

29

350

Dining Room Fixtures

26

0.49

B 'E.ht.fyway_Houfs

| 24'

444

Entryway Fixtures

28

050

Hall Hoﬁ;s

2.46 -

31

12 3

a9

Hall Fixtures

1.54

28

123

'_ .K_itc_:hen Houfs -

5.85

39 1|

co4 |

Cam

Kitchen Fixtures

235

37

10

2.08

Faf_n'i'!_y' Ro'om' 'Hqﬁrs :

521

28

385

Family Room Fixtures

327

26

14

296

'Porch Hours

420

558

FPorch Fixtures

115

26

073

. OtherHours 1 -

493

Cther Fixtures 1

143

0938

| OtherHours2 ©

Other Fixtures 2

Hours of Use By Room
Customers were asked to “please state below the number of hours, on average, you use

your lighting in the following rooms™:

Bathroom:
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The bathroom was lighted most frequently for 2 hours (30.8%), with just over half of the
bathrooms (54.1%) having one fixture.

Bathroom Fixtures Bathroom Fivtures
ic;lér; Count % Number | Count %
5 2 5.1% G 1 2.7%
i 10 25.86% .25 1 2.7%
2 12 30.8% i 20 54. 1%
3 5] 15.4% 2 11 29.7%
3.5 1 2.6% 5 1 2.7%
4 4 10 3% 5.5 1 3 T%
5 i 286% 6 2 5.4%
8 2 5.1% Total 37 100.0%
15 1 26%
Total 39 100.0%
Basement:

25.9% of customers stated that they use their basement lighting for two hours. Almost a

quarter (24.1%) of customers had one fixture in their basement.

Basement Fixiures Basement Fixtures
0,
Nur;rber Cozuni 7‘1/:% f:jztéf; Gount %
f 4 14.8% 0 3 10.3%
> - 75.5% .25 1 3.4%
3 p 1857 5 4 13.8%
4 3 11.1% ! ! 24.1%
5 3 11.1% 2 2 6.9%
6 1 3.7% 2 : 3.4%
7 1 3.7% 4 2 6 9%
3 " 3.7% 4.5 } 3.4%
Total 27 100 0% 5 2 6.9%
6 1 3.4%
7 1 3.4%
8 2 6.9%
12 1 3.4%
13 1 3.4%
Total 28 100.0%
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Bedroom 1:

Fixtures in the first bedroom listed were utilized for two hours in nearly one quarter of
the cases (24.4%). Almost half of customers (47.4%) only have one fixture in their
bedroom.

Bedroom 1 Bedroom 1

Number Count % HUOU;S Count o

0 1 2.6% ge :

1 18 47 4% 5 3 7.3%
2 9 23.7% i 8 19.5%

. 0

15 3 a5

3 B 21 1% 7.3%
4 2 5.3% 2 10 24.4%

. 9,
Total as 100.0% 3 5 12 2%
35 1 2.4%

4 2 4.9%

45 1 2.4%

5 3 7.3%

6 2 4.9%

7 1 2.4%

8 1 2.4%

10 1 2.4%
Total 41 100%

Bedroom 2:
Fixtures in the second bedroom listed were utilized for 1 hour in almost one third of the

cases (28.6%). Almost two thirds of customers reported having only one fixture in the
second bedroom they listed (60.0%)

Bedroom 2 Bedroom 2 Fixtures
Hours Number Count %
Used Count % : "u
5 5 0% 1 15 60 .0%
- 2 8 32.0%
5 3 10.7% 3 5 a0
f B 28.6% bl
Total 25 100.0%
1.5 1 3.6%
2 2 7 1%
2.5 1 3.6%
3 1 36%
35 1 3.6%
4 2 7 1%
6 3 10.7%
8 1 36%
Total 28 100.0%

September 2, 2008 30 Duke Energy



TecMarket Works

CFL Report: Initial Logger Study

Bedroom 3:

The third bedroom listed by customers was used for one hour by nearly one third of
customers (31.3%). Almost two thirds of customers also reported having 1 fixture in the
third bedroom listed (64.3%).

Bedroom 3 Fixtures
E:}C:;;; Count %
0 2 12.5%
.25 1 6.3%
5 1 6.3%
1 5 31.3%
25 1 6.3%
3 2 12.5%
3.5 1 6.3%
6 2 12.5%
8 1 6.3%
Total 16 100 0%

Bedroom 4:

Bedroom 3 Fixtures
Number | Count %
1 9 64.3%
2 3 21.4%
3 2 14.3%
Total 14 100.0%

The fourth bedroom listed by customers typically had one fixture (63.5%), which was not

consistently used for any particular length of time (12.5% for all).

Bedroom 4 Fixtures
E:}c:éf Count %
o 1 12.5%
5 1 12.5%
1 1 12.5%
2 i 12.5%
25 i 12.5%
3 1 12.6%
8 1 12.5%
12 1 12.5%
Total 8 100.0%

Dining Room:

Bedroom 4 Fixtures

Number | Count
H 5 62.5%
2 2 25.0%
3 1 12.5%
Total 8 100.0%

The dining room was reported to be used between .5 and one hour by 34.4% of
respondents (17.2% each). Almost all respondents (84.6%) reported having one fixture
in the dining room.
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Rining Room Fixtures
ﬁ%lérds Count %
0 1 3.4%
B 5 17.2%
1 5 17.2%
1.5 2 6 9%
2 2 6.9%
3 1 3.4%
4 4 13.8%
5 1 3.4%
5.5 1 3.4%
6 3 10.3%
8 2 6 9%
Hj 1 3.4%
15 1 3.4%
Total 29 100.0%
Entryway:

Dining Room Fixtures

Number Count %
i 22 84.6%
2 3 11.5%
3 1 3 8%
Total 28 100.0%

Almost a quarter of participants (23.3%) reported using their entryway lighting for one
hour. Nearly all participants (85.7%) reported having only one fixture in their entryway.

Entryway Fixtures
Hours Count %
Used
A7 1 33%
5 3 10 0%
0 2 67%
1 7 23.3%
2 4 13 3%
24 i 3.3%
3 3 10.0%
3.5 1 33%
4 4 13.3%
5 2 8.7%
7 1 3.3%
a8 1 3.3%
Total 30 100.0%
Halk:

Entryway Fixtures
Number | Count %
0 i 3.6%
1 24 85.7%
2 2 7.1%
3 1 36%
Totat 28 100.0%

Approximately one quarter (25.8%) of customers stated that they use their hall fixtures
for one half hour, and just over two thirds of customers reported having one fixture in

their hall.
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Hall Fixlures i—,i\]atl F;xtu;es — -
umber oun 2
}f}?é? Count % 5 1 o
0 1 3.2% 1 19 67.9%
.25 3 9.7% 2 5 17.9%
5 g 25 8% 4 5 —
1 6 19.4% 5 p 36%
2 3 9.7% Total 28 100 0%
3 4 12 8%
4 1 3.2%
4.5 L 32%
7 t 3.2%
8 1 3.2%
12 2 6.5%
Tolal 31 100.0%
Kitchen:

Respondents’ use of kitchen fixtures varied, with 35.8% of customers reporting that they
use their fixtures for 2 hours or 6 hours (17.9% each). Over one third of respondents

(37.8%) report having one fixture in their kitchen, while almost one third of respondents
{29.7%) having two fixtures in their kitchen.

Kitchen Fixtures
Hours Used | Count %
1 1 2.6%
1.5 i 2.6%
2 7 17.8%
3 4 10.3%
4 4 10.3%
5 2 5.1%
5.5 1 2.6%
6 7 17.8%
7 2 51%
8 4 10.3%
9 1 2.6%
10 2 5.1%
12 1 2.6%
15 1 2.6%
24 1 2.6%
Total 39 100 0%
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Kitchen Fixiures

Number Count %
0 1 27%
1 14 37.8%
10 1 2.7%
2 11 297%
3 6 16.2%
4 2 5 4%
7 1 2.7%
8 i 2.7%

Total a7 100.0%

Family Room:

Approximately two thirds of customers reported having two or three fixtures in their
family room (30.8% and 34.6% respectively), and over half (60.7%) of customers report
using their family room fixtures between 2 and 6 hours.

Family Room Fixtures Family Room Fixtures
Hours Count o, Number Count %
Used I 2 7.7%
N D
5 1 3 6% " 5 gy
g 1 3.6% 2 8 BC; 8‘;
1 1 3.6% =2
3 9 34.6%
10 1 3.6%
5 2 7.7%
12 1 3 6% 5 ] 389
15 1 3.6% L
10 1 3.8%
2 3 10.7% T4 : 3.8%
25 1 36% e
Total 26 100.0%
3 3 10.7%
4 4 14 3%
5 3 10.7%
6 3 10.7%
7 } 3.6%
8 2 7 1%
g 2 T7.1%
Total 28 100.0%
Porch:

Almost one fifth (18.5%) of customers report never using their porch fixture, with a
similar number of customers (14.8%) reporting one hour of use. A large number of
customers (76.9%) have one fixture on their porch.
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TecMarket Works
Porch Fixtures
iztérds Count %

o 5 18 5%
25 2 7.4%
5 2 7 4%
1 4 14.8%
2 3 11.1%
4 2 74%
5 1 3. 7%
6 1 37%
8 3 11.1%
11 1 3.7%
12 2 T 4%
24 1 37%

Total 27 100.0%

Other Fixtures:
Over one fourth of respondents report using other fixtures for 12 hours, and almost half
of participants mentioned one other fixture. These fixtures included “table, driveway,

backyard, lamp, overhead, table lamp”™ and one unnamed, unused fixture.

Other Fixtures

szléf Count %
0 1 14.3%
.5 1 14.3%
2 1 14 3%
3 1 14.3%
5 1 14.3%
12 2 28.6%

Total 7 100.0%

Porch Fixtures
Number Count Yo
O 2 7.7%
1 20 76.9%
2 3 11.5%
4 1 3.8%
Total 26 100.0%

Other

Fixtures

Number | Count %
0 1 14.3%
i 3 42.9%
2 2 28.6%
3 1 14.3%

Total 7 100.0%

Customers were also asked to describe the type of lighting fixture in each room. The
question was open-ended, so the responses were wide and varied. The most frequent
responses are in the table below.

Bathroom Fixture Type Wall, Ceiling
Basement Fixture Type Ceiling
Bedroom | Fixture Type Lamps
Bedroom 2 Fixture Type Ceiling

Bedroom 3 Fixture Type

Ceiling, Lamps

Bedroom 4 Fixture Type

Lamps
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Dining Room Fixture Type Chandelier
Entryway Ceiling
Hall Ceiling
Kitchen Ceiling
Family Room Lamps
Porch Sensor, various
Other Fixture | Table, various

General Information About Participant Homes

Most of the participants (63 4%) lived in a detached single family home. Over half
(55.3%) of the participants’ homes were built before 1959. Almost one third of the
participants (30.6%) were unsure of the square footage of their home, with the most
frequently reported square footage value being less than 1200 square feet (19.4%). Over
half (60%) of the participants had one or two people living in their home. Three quarters
of the homes (75%) use a central heating system, while almost two thirds of participants’
homes (65.9%) use a central cooling system. Three quarters of participants use gas to
heat their homes (75%), while even more participants (82.9%) use electric to cool their
homes. Finally, almost two thirds (65.9%) of participants stated that they own their home

rather than rent.

- Detached Manufactured
Apartment | Condominium single family home Townhouse | Total
How would you best describe the 7 4 26 2 2 41
type of house in which you hve? 17 1% 9 8% 63 4% 4.9% 4.9% 100.0%
Before 1959 | 1960-1979 19680-1989 198G-1997 1998 - 2000 2001 or later Total
in what year
was your home 21 8 5] t 0 2 38
built?
55 3% 21.1% 15 8% 26% 0% 53% 100.0%
< 1201~ 1601 - 1901- 2401 - P Dom't
1200 | 1600 | 1900 | 2400 | sopp | 77900V ynow | Tow
What is the approximate square footage
{heated area) of your home? 7 6 5 4 0 3 5 36
194% | 16.7% 139% 11.1% 0% 83% 30.6% | 100.0%
i 2 3 4 5 6 7 Bor | otal
more
How many people 12 12 3 6 7 0 0 0 40
live inyourhome? | 300% | 300% 7.5% 150% | 17.5% 0% 0% 0% 100.0%
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Central Electric Geo-thermal Heat pump Other Total
Type of healing system? 30 3 0 3 4 40
75 0% 7.5% 0% 7.5% 16.0% 100.0%
Central Geo-thermal Heat pump | Window unit Other Total
Type of cooling system? 27 0 2 H 2 41
85 9% 0% 4 9% 24 4% 4.9% 100.0%
Electric Gas Other Total
Primary heating 9 30 1 40
fuel? 22 5% 75.0% 2 5% 100.0%
Electric Gas Other Total
Primary cooling 34 5 2 41
fuel? 82.9% 12 2% 4.9% 100 0%
Own Rent Total
Do you own or 27 14 41
rentyour home? | g5 g% 34 1% 100.0%
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Section 4: Wal-Mart CFL Promotion — Redeemer Survey

This survey focused on customers who, according to program tracking records, did
redeemn Wal-Mart CFL coupons that they received. The survey was mailed out to 1000
customers who redeemed Wal-Mart CFL coupons. 576 surveys were returned, for a
57.6% response rate.

Nearly all customers responding to the survey (99.5%) recall receiving CFL coupons in
the mail. Similarly, almost all the customers did not give their coupons away (97.9%),
and did use at least one coupon themselves (98.2%).

Yes | No | Total
Do you recall receiving CFL bulb coupons from Duke Energy, for use in Wal-Mart
GE bulbs? e8| 3 ST
98.6% | 5% | 100.0%

Yes No Total
Did you give all of your coupons to someone else fo use? 12 549 561
2.1% | 97 9% | 100 0%

Yes No Total
Did you use at ieast one coupon? 560 10 570
88.2% | 1.8% | 100.0%

Customers found receiving the coupon from Duke Energy to be the most influential in
their decision to purchase CIFLs (88.2%). Over half of the customers did not find
advertising, including Wal-Mart advertising, in-store advertising, sales associates, GE
advertising, other advertising, and the influence of friends/family, to be influential in
their decision, and rated these categories as not at all influential. The table below
presents the responses, and Figure 1 shows which are not at ali influential, and which
were very influential in their purchase decisions.

How influential were the following in your decision to purchase CFL(s)?

Very Somewhat Not at ali
influential influential influential Total
Coupon from Duke Energy 491 58 8 557
88.2% 1G.4% 14% | 100.0%
Wal-Mart Advertising 80 151 255 486
16.5% 31.1% 52 5% | 100.0%
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Displays and signs in Wal- 64 151 263 478
Mart 13.4% 31.6% 55 0% | 100 0%
Sales Associate in the store 26 52 384 462
5.6% 11.3% 83.1% | 100.0%

GE Advertising 68 170 232 470
14.5% 36.2% 49.4% | 100.0%

Other Advertising 33 125 308 466
7 1% 26.8% 66 1% | 100 0%

Friends or Family 62 116 297 475
13.1% 24.4% 62.5% | 100.0%

Figure 1. Influences on the Purchase of CFLs

How Influential X is in the Purchase of CFLs

1 100%

O Very influential

0%

B3.1% _BNol at alf influential

80%

70% : e e e .
62.5%
80%

50%

40%

Percent Indicating

30%
! 20%

10%

0%

Coupon from Wal-Mart Displays andd  Sales Assoclale in GE Advertising  Other Advedising Friends or Family
Buke Energy Advertising signs in Wal-Mart the siore

: itemiAdvertising (X}

CFL Installation

Customers purchased between 1 and 4 packs of CFLs, with the most customers stating
that they purchased 2 packs (32.0%). With three bulbs in a pack, the majority of
customers purchased between 6 and 10 bulbs in total (47.8%). A majority of customets
state that they would not have bought any CFLs without the coupon (52.8%), and an even
larger number of customers (69.8%) state that they have not purchased any additional
CFLs since using the coupon. These two statements corroborate the previous statement
made by customers that receiving the coupon in the mail was most influential in a
participant’s decision to purchase CFLs.
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0 1 2 3 4 5 B-10 11+ Total
How many CFL packs 0 82| 180l 131| 108 7 45 a| 562
did you purchase with
the Duke Energy
Coupon? 0% | 146%  320% | 233% ; 192% | 12% | BO% | 16%  1000%
0 1 2 3 4 5 6-10 11+ Total
How many CFL bulbs 1 B 30 686 40 11 266 134 556
did you purchase in
total? 2% | 14% | 54% | 119% | 72% | 20% | 478% | 24 1% | 1000%
0 1 2 3 4 5 5-10 11+ Total
How many CFL bulbs 292 46 71 80 26 12 a3 13 553
waotlld you have bought
without the coupon? 528%  83%; 128% | 108% % 47% | 22%| 60%| 2.4% | 1000%
0 1 p 3 4 5 6-10 thES Total
How many CFL
bulbs have you 392 25 48 22 26 10 25 10 562
since purchased
withotst coupons? 698% | 52% i B5% | 39%| 46% | 18% | 44% | 18%  1000%

Close to one third of customers (29.7%) state that they currently have 6-10 CFLs
installed in their homes. Nearly all customers state that they have not changed their hours
of use since installing the CFLs (92.7%). Those that did change their usage state that

their usage tended to increase (71.4%). Almost all customers have left their CFLs

installed in their home (93.7%), and those that did remove bulbs on average removed 1-2

buibs (86.7%).
0 1 2 3 4 5 5-10 11+ Total
How many CFLs are 25 27 72 9z 79 42 166 58 559
w insialied?
now instalfed 45% | 48%| 129% | 165% | 141% | 75% | 297% | 100% | 100.0%
Yes No Total
Did you change the hours of use since installing the CFLs? 37 477 509
7 3% | 927% | 100 0%
Increased usage | Decreased usage | Total
If yes, how did your usage change? 25 10 35
September 2, 2008 40 Duke Energy




TecMarket Works CFL Report: Wal-Mart Promotion

71.4% 28.6% | 100.0% |

Yes No Total

Have you removed any of the CFls you installed? 32 474 506
6.3% | 93.7% | 100.0%

1-2 3 4 5 § | 7-11112+ ] Tolal

if yes, how many did you remove? 26 2 1 1 0 N 0 30
867% |6.7% | 33% |33% | 0% | 0% 0% 100.0%

Customers most frequently stated that they removed the CFLs they installed because the
light was not bright enough. The second most frequent response was that the bulbs did
not work at all or did not work with a particular fixture type. Although customers stated
that in-store and other advertising was not influential in their decision to purchase CFLs,
these reasons for removing the CFLs suggest that some type of additional education
regarding how to choose a CFL that is at the level of brightness that the customer prefers,
as well as how to choose a type of CFL that is appropriate for a particular fixture, may
encourage these customers to reconsider purchasing CFLs.

Why did you remove Count

them? Bulb broke 1
Ligit flickered 2
Burned out replaced 4
changed 60 to 75 to make brighter 1

—h

did not like the light it gave off compared to regular light

Buibs did not work/Bulbs did not work with my type of fixture 7
Not bright enough 9
how do i dispose 1
| plan to remove the basement light because i do not like the type of 1
light

Installed 50 first 2 wouldn't dim so | fook them out 1
removed am radio static q
Too bright 1

About half of the customers stated that they had CFLs in their house previously, and half
stated that they did not have CFLs in their house previously. Of those that did have CFLs
in their home, almost 40% had just 1-2 bulbs, while the rest of the customers were using
anywhere from 3 to more than 12 bulbs.

Yes No | Total

Did you have any CFLs in your house before you
bought these discounted CFLs? 248 271 519
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47.8% 52.2% 100 0%
1-2 3 4 5 & 7-11 12+ Total
if yes, how 94 as 30 17 21 31 15 247

7
many 38.1% | 154% | 121%| 69%| B85%| 126%| 65%| 1000%

Overall, customers are very satisfied with their CFLs (76.4%). Approximately half of the
customers had never purchased a CIFL before receiving the coupon (49.8%), again
suggesting that receiving the coupon in the mail may be a strong motivating factor in the
decision to purchase a CFL.

Somewhat Not at all
Very satisfied satisfied satisfied Total
Overall, how satisfied are you with the 391 108 13 512
CFLs?
76.4% 21.1% 25% 100.0%
Never
purchased a 2163 4 or more
CFL untilnow | Ayearago | years ago | years ago Total
How fong have you been using CFL 256 134 82 42 514
light butbs?
ight bulbs 498% 261%|  160% B2% |  1000%

Energy Star Awareness

Over three quarters of customers state that they do not use the Duke Energy website
(76.1%). A similar number of customers (76.4%) state that they have not added any
electrical appliances in the past year. 50.6% of respondents state that they are aware of
ENERGY STAR, but 50.6% of respondents also state that they do not look for the
ENERGY STAR label when purchasing an appliance.

Ofien Sometimes Never Total
Do you use the Duke Energy website? 18 106 395 519
3.5% 20.4% 76.1% 100.0%
Yes No Total
Have you added any electrical appliances to
your home in the past year? 121 392 513
23 6% 76 4% 100 0%

September 2, 2008 42 Duke Energy




TecMarket Works

CFL Report: Wal-Mart Promotion

Yes No Total
Are you aware of ENERGY STAR? 255 250 506
50.6% 49.4% 100.0%
Yes No Total
Do you look for the ENERGY STAR label when
purchasing an appliance? 244 250 484
49 4% 50 6% 100 0%

General Information About Redeemers’ Homes
Most customers who used the CFL coupons live in a detached single-family home.

These customers also tend to live in homes that were buili before 1980 (33.7% before
1959, 29.7% 1960-1979). Customers’ home size varied widely, with the fewest number
of customers living in a home greater than 3000 square feet (4.3%).

Musti-
Family
Detached (3or
single- Duplex/2- Manufactured | more
family | Townhouse | Condominium | family | Aparment home units) Tolal
How 406 10 43 10 24 16 12 521
worild
you best
describe
the type
ofhome | 77 goy 19% 83%| 19%|  46% 31% | 23% | 1000%
in which
youl
live?
Before 1960- 1980- 1990- 1998- After
19569 1879 1989 1997 2000 2001 Total

In what year was your 174 153 66 48 a8 a7 516
Rome built?

33 T7% 207% 12 8% 9 3% 7.4% 72% 1 1000%

lLess

than §201- 1601- 1801- 2401- Greater Don't

1200 16800 1800 2400 3000 | than 3000 | know Total
What is the approximate 67| 106 69| 88| 61 22| 87| 10
square footage (heated
area) of your home? 131% | 208% | 135% | 192% | 120% 43% | 17.1% | 100.0%
September 2, 2008 43 Duke Energy




TecMarket Works CFL Report: Wal-Mart Promotion

Participants who purchased CFLs tended to have at least completed high school, with one
quarter of customers having graduated college, and about 12% of customers having
compleied a graduate degree. Almost half of the customers surveyed were 65 years old or
older. Over a third of the respondents stated their household income was between
$25,000 and $50,000, while approximately one quarter of customers stated their income
was over $75,000. Over half of customers had two people living in their home (54.9%),
and nearly all of the respondents stated that they own their home (90.1%).

Some Completed Some Grad
high high Some Graduated grad school
school school college college school degree Totai
Last year ;Jf 25 169 113 130 14 61 512
fing?
schooling 49%|  330% 221% |  254%| 27% |  11.9% 100 0%

18 {0 35 36 to 45 46 1o 55 56 to 65 65 or over Total

What range best describes 39 55 107 118 241 560
your age group?

70% 9.8% 19.1% 21.1% 43 0% 100 0%

Less than 25000 to 50000 to
25000 50000 75000 Qver 75000 Total

What range best describes your 04 193 a7 132 516
household income?

18.2% 37 4% 18.8% 25 6% 100 0%

more
1 2 3 4 5 6 7 than 7 Total

How many people 115 | 306 70 49 12 3 2 0| 557
live | home?
WEIMYOUrNOMES | 206% | 549% | 126% | 88% | 22%| 5% 4% 0% | 100 0%

Own Rent Total

Do you own or rent your home? 500 b5 565
90.1% 9.9% 100.0%

A large number of participants had a central furnace (78.0%) and central air (76.6%).
Over half of participants stated that their primary heating fuel was gas (64.0%), while
nearly all of the customers (93.5%) use electric as their primary cooling fuel.

Central Electric
furnace baseboard | Heat pump | Geo-thermal Other Total

Type of heating system? 432 15 B4 2 21 554
78.0% 2.7% 15 2% A% 3.8% 100.0%
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Window/Room No
Central unit air Heat Geo- cooling
air conditioner pump thermai Other system Total
Type of cooling 430 60 61 2 3 5 561
system?
76 6% 10.7% 10.9% 4% 5% 9% | 100.0%
Electric Gas Other Total
Primary heating fuel? 142 357 598 558
25.4% 64.0% 10.6% 100.0%
Electric (Gas Other Total
Primary cooling fuel? 507 26 ol 547
93 5% 4.8% 1.7% 100.0%
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Wal-Mart CFL Non-Redeemer Survey

This survey focused on customers who according to program tracking records did not
redeern CFL. coupons, and was mailed out to 1000 respondents who did not redeem
coupons. 302 surveys were returned, for a 30.2% response rate.

Awareness of Advertising

42 3% of respondents do not remember receiving any CFL coupons, and of those who did
receive the coupons, 78.0% stated that they did not use any of the coupons. Nearly half
of customers stated that they had heard about the CFL program (49.6%). Almost 40% of
customers stated that they did not redeem the coupons because they do not shop at Wal-
Mart (37.7%). These customers might be interested in participating in a CFL program
located at another store.

YES NO Total
Do you recall ever receiving CFL coupan? 169 124 203

57.7% | 42 3% | 100.0%

NO YES Total
Did you use any of these coupons? 246 61 277

78.0% | 22.0% | 100.0%

YES NO Total

Had you heard anything about the CFL coupons from 128 130 258
i . ?

Duke Energy, for use in Wal-Mart for GE bulbs? 49.6% | 50.4% | 100.0%

Too Do not Do not Did not Thought Couldn't

much use shop at understand | there was be

hassle | CFLs | WalMart program a caich bothered | Other | Total
Why did you 4 10 52 10 B 0 56 138
decide NOT to
use these 29% 7.2% 37 7% 7 2% 4 3% 0% | 406% | 100.0%
coupons?
Sumrary of text of "Other” write-in responses No response 241
Note: some customers included multipfe Already had enough bulbs/already had CFLs 17
responses CFL seemed to affect grandsons epilepsy !

condition

Coupons expired

Unable or unwitling o shop at Wal-Mart

Did not receive any coupons/Unaware of
program
Do not like flucrescent lighting

12

Expense/cost/hidden cost

Forgot about the coupons

Lost coupon
QOut of stock

W oHh N e
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Risk of Mercury Contamination

Unable to go to store/haven't had time to shop

Try not {o buy merchandise made in China

Totat

303

Over half of participants stated that the CFL coupons neither increased their awareness of
how to save energy using CFLs (50.7%), nor inspired them to purchase CFLs somewhere
else without the coupon (65.5%). This reflects the findings of the redeemer survey that
the CFL coupon itself, and the associated discount are the most influential factors in a
customer’s decision to purchase the CFLs. Of those who did purchase bulbs elsewhere,
almost one third purchased 4 bulbs (31.6%).

Yes NO | Somewhat | Total
Did the CFL coupons increase your awareness of how you 45 73 26 144
could save energy by using CFL bulbs? 31.3% | 50 7% 18 1% | 100.0%
NO YES Total
Did the CFL bulb coupons inspire you to purchase CFL bulbs a5 50 145
. . 5
without using the coupon somewhere else? 65.5% | 34.5% | 100.0%
More
1 2 3 4 5 8 than & Total

If yes, how many did you buy 4 3 10 18 4 10 8 57
without the coupon? 70% | 53% | 17.5% | 316% | 7.0% | 175% |  14.0% | 100.0%

For those respondents who purchased bulbs without the coupon, the coupon fiom Duke
Energy and other advertising were found to be “somewhat influential” (42.2% and 44.9%
respectively). Nearly all did not find Wal-Mart advertising or displays/signs in Wal-Mart
to be influential (81.3% and 86.1% respectively), possibly because they purchased bulbs
at a store other than Wal-Mart. An even greater number did not find the sales associate at
the store to be influential (94 9%).

How influential were the following in your decision to purchase CFL(s) without the

coupon?
Very Somewhat Not at ail
Influential Influential Influential Total
The coupon from Duke 24 a8 28 a0
Energy 26 7% 42.2% 31.1% | 100.0%
Wal-Mart advertising 4 11 65 80
5 0% 13.8% 81.3% | 100.0%
Displays and signs in Wal- 6 5 &8 79
Mart
7 8% 63% 86 1% | 100.0%
Sales Associate at the store 2 2 75 79
2.5% 2.5% 94.9% | 100.0%
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GE advertising 10 30 41 81
12.3% 37 0% 50 6% | 100.0%
Other advertising 18 40 3 89
20.2% 44.9% 34.8% | 100.0%
Friends or family 19 31 35 85
22.4% 36.5% 412% | 100.0%

Almost 1/3 of respondents stated that they have 0 CFLs in their house (29.1%). Of those
who do have CFLs in their house, nearly 20% of customers state that they have 6 to 10

CFLs in their house. The high number of installed bulbs reflects customers’ earlier

statements that they did not purchase bulbs using the coupons because they already had
enough bulbs in their home.

0 1 2 3 4 5 6-10 | 11+ Total
How many CFLs are in your 76 19 s 22| 22 16 52 18 261
house? 20.1% | 7.3% | 13.8% | 8.4% | 8.4% | 6.1% | 19.9% | 6.9% | 100.0%

Very Somewhat Not at all

Satisfied Satisfied Satisfied Total
Overall, how salisfled are you with the 104 77 16 197
CFLs? 52 8% 39.1% 8.1% | 100.0%

1-2 2-3 More than
3-6 6-9 9-12 years years 3years

Never | months | months | months ago ago ago Total

:owionghaveyou 63 72 35 17 3 17 15 250
een using CFL

light bulbs% 25 2% 28 8% 14 0% 6.8% 12 4% 6.8% 6.0% | 100 0%

Energy Star Awareness

Almost two thirds of customers (61.1%) have not added any electrical appliances to their
homes, but a large number of those that have state that the appliances are energy efficient
(85.3%). Over half of respondents state that they are aware of ENERGY STAR (59.2%),

and over half of customers look for the ENERGY STAR label when purchasing an

appliance (57.9%). Nearly equal numbers of participants state that they have never used
the Duke Energy website (70.1%) and do not feel that Duke Energy has influenced them
to use energy efficient products (70.0%). The responses to these questions are similar to
the responses given in the Wal-Mart CFL Redeemer survey.

YES NO Total
Have you added any electrical appliances o your home in the past year? 103 162 265
389% | 61.1% | 100.0%

| ves | no | Total |
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if yes, are the appliances energy efficient? 87 15 102
853% | 14.7% : 100 0%
YES | NO | Total
Are you aware of ENERGY STAR? 157 1 108 265
59.2% | 40 8% | 100 0%
YES NC Total
Do you look for the ENERGY STAR label when purchasing an appliance? 147 107 254
57 9% | 42.1% | 100 0%
Often | Sometimes | Never | Total
Do you use the Duke Energy website? 22 58 188 268
82% 216% | 70 1% | 100 0%
YES NO Total
Has Duke Energy influenced your decision to purchase energy efficient 60 140 200
products? 30 0% | 70 0% | 100.0%

General Information About Non-Redeemers' Homes

Almost three quarters of respondents (75%}) live in a detached single family home. Nearly
one third of participants stated that their home was built before 1959 (32.7%).
Approximately 20.4% of customers state that their home is between 1500 and 1999
square feet in heated area.

Detached Mobile Duplex/2- Multi-
single-family | Home | Condo farmnily Family | Townhouse | Total
How would you 200 4 20 17 25 8 272
describe the type of
home in which you 73.5% 15% | 74% 6 3% 9.2% 2.2% | 100 0%
live?
Before 1960- 1980- 1980- 1998- 2001- Don'
1958 1979 1988 1997 2000 2007 know Total
In what year was 89 76 24 25 12 25 21 272
Hi¥d
your home built? 327% | 27.9%| 88%| 92%| 44%| 92%| 7.7%  1000%
Less 4000
than | 500~ | 1000- | 1500- | 2000- | 2500- | 3000- | 3500-| or | Don't
500 | 998 | 1499 | 1999 | 2489 | 2999 | 3489 | 3999 | more | know Total
What is the 2 25 49 54 37 32 14 7 7 38 265
approximate
square
footage 8% | 94% | 185% | 20.4% | 140% | 121% | 53% | 26% | 26% | 143% | 100.0%
(heated area) o o 270 470 (4} (-] 0 0 I vl e
of your
home?
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70.7% of customers stated that they have completed high school, had some college,
and/or graduated college. Nearly one quarter of those surveyed were 63 years old or
older. Nearly 40% of participants stated they make over $75,000 in combined household
income. Almost one half (44.3%) of participants had two people living in their home, and
83.5% stated that they own their home.

A large number of respondents (71.8%) use a central furnace for heat, and a larger

Some Some Grad
high Completed Some Graduated grad school
school high school College college school degree Total
Last year gf 13 56 63 72 21 45 270
schooling’ 4.8% 20.7% |  23.3% 26.7% 7.8% 16 7% | 100 0%
18-35 | 36-45 | 46-55 | 56-65 | 65 orover | Total
What range best describes your age group? 48 46 85 56 67 272
176% [ 168% | 202% | 20.6% 24 6% | 100 0%
Less than 25000- 50000- Qver
25000 50000 75000 75000 Tolal
What range best describes your combined 35 85 50 96 246
household income? 14.2% 26.4% 203% | 39.0% | 100.0%
More
1 2 3 4 5 18] 7 than 7 Total
How many people live in 62 121 38 29 15 gl o0 0 273
your home? 22.7% | 44.3% | 13.9% | 10.6% | 5.5% | 2 9% | 0% 0% | 100.0%
Own | Rent Total
Do you own of rent your home? 228 45 273
83.5% | 16.5% | 100.0%

number (76.3%) use central air for cooling. Almost two thirds of participants use gas as
their primary heating fuel (60.2%) and a very large number of customers (89.0%) use
electric as their primary cooling fuel.

Central Electric Heat Geo-thermal Hot water or

furnace baseboard pump Heat Pump steam boiler | Other | Total
Type of 199 18 az 2 19 7 277
heating 71 8% 65% | 116% 7% 69% | 25% | 100 0%
Sys{em? {+} . (] {] . G 1] (+] i

Central ;| Window/Room unit Heat | Geo-thermal Ne cooling

air air conditioner pump Heat Pump | Other system Total
Type of 209 33 22 i 1 8 274
cooling 76 3% 12 0% B.0% 4% 4% 29% | 100 0%
system? 270 ¢ ~e e 0 o v

Electric I Gas Qil | Propane l Other i Total

Primary heating fuel? 78 | 157 g9 10 } 7 ! 261
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| 29.9% | 602% |34% | 3.8%| 2.7% | 100.0% |

Electric | Gas | Other | Total
Primary cooling fuel? 218 24 3 245
BO 0% | 9.8% | 1.2% | 100.0%

September 2, 2008 51 Duke Energy



TecMarket Works CFL Report: Final Logger Study

Final Lighting Logger Study

CFL Placement and Wattage of Bulbs Replaced

About three quarters (75.4%) of bulbs logged were GE brand. Just over one quarter
(27.6%) of the bulbs Jogged were in table lamps, with one quarter of bulbs installed in a
ceiling fixture (25.1%). Nearly one fourth of bulbs were 13 watis (22.6%), and almost
equal numbers of CFLs (44.7%) and incandescents (43.7%) were logged. The most
frequent locations for logged bulbs were bathroom, kitchen, living room, and family
room. The higher frequencies of GE brand bulbs, CFL bulbs, and low-watt bulbs is likely
due to the characteristics of the Wal-Mart CFL Promotion, which featured GE brand
CFLs.

Brand of Logged Bulb — 2008 Type of Fixture Logged - 2008
Count % Count %
GE B0 75 4% ;Zi;::gl"amp 22 22?3
Pilps 2t 106% Wall Light a4 22' 10/0
Sylvania 12 6 0% ,_ 2
I ——
Nvison 4 2.0% i il
Lights of America 2 T0% Under Gabinet 7 3 5%
Feit i 5% Can 2 1.0%
Halco 1 5%, Desk .Lamp 1 5%
Satco 1 5% I:’;Z:‘er j .5:/9
Total 199 | 100.0% 5%
Total 199 100.0%

B 72008
Wattage of Logged Bulb — 2008 ulb Type
Count % Count %
13 a5 22 6% ;F’“d 89 44 7%
£1)

60 31 15 6% FIOO t 5 2.5%

h Q,
40 27 13 80/0 LIorescen 18 9.0%
53 15 S Incandescent 87 43.7%
26 13 5% Total 199 | 100.0%
20 1 5.5%
5 1 5 5%,
25 10 5.0%
100 10 50%
50-100-150 9 5%

September 2, 2008 52 Duke Energy



TecMarket Works

CFL Report: Final Logger Study

15 3 15%
30 2 1.0%
50 2 1.0%
150 2 1.0%
12-23-29 2 1.0%
10 § 5%
14 1 5%
32 H 5%
45 1 5%
120 1 5%
12.23-32 1 5%
Total 199 100.0%
Location of Bulb - 2008
Count %
Bathroom 46 23.1%
Kitchen 36 18 1%
Living Room 32 16.1%
Family Room 28 14.1%,
Bedroom 1 156 7.5%
Dining Room 11 5 5%
Hall 8 4 0%
Laundry Room 8 4.0%
Office/Den 8 4 0%
Basement 2 1 0%
Bedroom 2 2 1.0%
Closet 1 5%
Play Room 1 5%
Workout/Gym 1 59,
Total 199 100 0%
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Section 5: Wal-Mart In-Store Purchases Survey

This evaluation is based on surveys conducted with customers who were mailed a Wal-
Mart CFL coupon in the mail. According to program tracking records, these customers
redeemed Wal-Mart CFL coupons. Customers received $10 for filling out the survey.

The survey was mailed out to 1,000 customers that received the coupons. There were
583 responses received for a 58.3% response rate.

Awareness of Advertising

Yes No Total
Do you recall receiving CFL bulb coupons from Duke Energy, for use 565 7 57
in Wal-Mart? 70 -
98.8% 1.2%
Yes No Total
Did you give all of your coupons to someone else to use? 32 5390 552

5.8% 94.2%

Yes No Total

Did you use at leas{ one coupon? 557 19 571

96.7% 3.3%

Customers found receiving the coupon from Duke Energy to be the most influential in
their decision to purchase CFLs (83.2% very influential). This is the same result as was
found in both the Wal-Mart CFL Redeemer and Non-Redeemer surveys. More than half
of the customers found the other program marketing methods “not influential at all”,
including advertising, etc., at Wal-Mart, as well as other advertising methods and
friends/family.

How influentia! were the following in your decision to purchase CFL(s)?

Very Somewhat | Not atall
influential | influential | influential | Total
The coupon from Duke Energy 454 87 5 546
83.2% 15.9% 9%
Wal-Mart Advertising g5 140 233 458
18 6% 30.6% 50.9%
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Display and signs in Wal-mart

Sales Associate at the store

GE Advertising

Other Advertising

Friends or Family

155
34 1%
99
22.i%
107

23.3%

446

454

448

459

Additional Purchases from Wal-Mart

Almost all customers (90.6%) who shopped for the CFLs at Wal-Mart alieady shop at

that store, and a slightly lower number (82.9%) shopped there soon after redeeming the
coupon, with over half (54.3%) making 1 to 2 visits per month. Overall, the frequency of
customers’ visits to Wal-Mart before and after participating in the Wal-Mart CFL Light
Bulb Program are similar. Most participants (88.1%) bought other items from Wal-Mart

while they were shopping for their CFLs, and nearly all of those spent $10 or more.

Never 1-2 3-4 Sormore | Total
How often did you visit a Wal-Mart store before
2 ) ?
your recent visit to redeem the CFL coupon? 32 293 128 85 )58
9.3% 52.5% 229% 15.2%
Yes No Total
Did you purchase additional items on your visit to Wal-Mart? 480 65 545
88.1% 11.9%
< %10 $10-25 | $26-30 >$50 Total
If yes, What was the estimated amount you 5
spent on those additional items? 36 175 6l 121 493
7.3% 35.5% 32.7% 24 5%
Yes No Toial
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Have you returned to Wal-Mart since redeeming the CFL coupon? 344 11 415
82.9% 17.1%
1-2 3-4 5 or more Total
- - o ™
If yes, How many visits 2 month? 261 143 77 481
54.3% 29.7% 16.0%%

Use of CFL packs

Almost half (46.8%) of the participants purchased between 6 and 10 CFLs with the
coupon, and a similar number state they would have purchased no bulbs without the
coupon. These results coincide with the results of the Wal-Mart CFL. Redeemer survey.

& 1 2 3 4 5 6-10 | 11+ | Total
How many CFL packs did you 0 85 167 149 109 in 79 9 558
purchase with the Dule
Energy coupon? 0% 132% | 2995% | 267% | 195% | 22% | 48% 1.6%
How many CFL bulbs did you 1 13 10 63 53 0 260 134 536
purchase in TOTAL?

2% 23% | 36% 117 95% 18% | 468% | 24.1%
How many CFL bulbs would 268 60 72 33 36 6 33 17 554
you have bought without the
coupon? 484% | 125% | 130% 1 96% | 635% 11% | 60% | 3 1%
How many CFL bulbs have 386 14 43 28 2% 6 75 1o 558
you purchased without ‘ ' - -

b

coupons: 692% | G1% | 77% | 50% | 47% | 11% | 45% | 18%

Just over one third of respondents (33.9%) installed between 6 and 10 CFL bulbs, and
90% of participants have not removed the CFLs they installed. Of those who did remove
the bulbs they installed, many stated that the type or brightness of light was also a factor.
In addition, many customers also experienced some type of defective bulb. Again, some
type of education regarding the different types of CFLs as well as the different levels of
brightness and types of lighting available may encourage customers to continue to use

CFLs in the Tuture.

Of the bulb packs you bought with Duke Energy/Wal-Mart coupons:

0 i 2 3 4 5 6-10 11+ | Total
How many CFLs are now 17 16 65 7 20 39 189 65 558
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installed?
30% | 65% | 116% | 138% | 125% | 70% | 339% | 116%
Yes No Total
Did you change the hours of use since installing the CFLs? 50 470 520
9.6% 90.4%
Increase | Decrease | Total
If yes, how did your usage change? 35 20 55
63 6% 36.4%
Yes No Total
Have you removed any of the CFLs you installed? 52 466 518
10.0% 90.0%
1-2 3 4 5 6 7-11% 12+ Total
If yes, How many did you 39 2 2 ) 58
remove?
673% | BO6% | 6.9%  34% | 69% | 34% | 34%
Why did you remove them?
Frequency

CHANGED READING LAMP

DEFECTIVE

Flickering and dimming. Not functioning properly.

LAMP SHADE WOULD NOT HOLD BULB

Less desirable light for reading.

Light too brigit when looking at it. Also made horrible buzz in ceiling fan fixture.

light was too yellow,

NOT BRIGHT ENOUGH FOR OLDER PERSON

noticed brown stain on light bulb

One burnt out the other has low lighting,

Replaced 60 with 75 because the 60 was not enough light

Stopped working

Switched sizes in ceiling fan lo shorter length bulbs.

They did please me Too long for shades

TOO LARGE FOR LIGHT FIXTURE

Unsatisfactory

Wanted o use dimmer.

Would not work/Didn't turn on

1
|
1
I
I
]
]
I
!
i
]
1
]
1
1
|
]
2
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{ Burnt Oul | 10 I

Just over half of the customers responding stated they did not have any CFLs in their
house before they bought these bulbs. Almost three quarters of customers are “very
satisfied” with their CFLs (70.5%), and almost half of customers (47.3%) had not been
using CFLs before now.

Yes No Total
250 281 531

Did you have any CFLs in your house befere you bought these
discounted CFLs?

1-2 3 4 5 6 7-11 12+ Total

If yes, about how many? 96 41 40 17 27 19 15 255

37.6% 16.1% [ 15.7% { 6.7% | 10.6% 1.5% 59%

Very Somewhat Not at All
Satisfied Satisfied Satisfied Total Mean
Qverall, how satisfied are
3 bl ? 7
you with the CFLs? 373 146 h 332 27
70.5% 274% 2.1%
Never before 2-3 years 4 or more
now A year igo ago years ago Total
How long have you been 248 141 99 36 524
. A Y
using CFL light bulbs? 47.3% 26.9% 18.9% 6 9% 100.0%

Energy Star Awareness

Almost three quarters of customers stated that they never use the Duke Energy website
(71.6%) and have not added any electrical appliances to their home in the past year
(72.9%). Over half of the customers are aware of ENERGY STAR (57.8%) and look for
the ENERGY STAR label when purchasing an appliance (54.0%). These responses are
similar to those given by customers responding to the Wal-Mart CFL Redeemer survey.

Often Sometimes Never Total
Do you use the Duke Energy Website? 42 114 394 550
7.6% 20.7% 71.6%
Yes No Total
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Have you added any electrical appliances to your home in 151 406 557
the past year?

27.1% 72.9%
Yes No Total
Are you aware of ENERGY STAR? 319 933 552
57.8% 42.2%
Yes No Total
Do you '!ooi( 20:" the ENERGY STAR label when purchasing 288 245 533
an appliance”
54.0% 46.0%

General Information about Responders’ Homes

Almost all respondents live in a detached single family home (79.2%). Almost two thirds
of customers state that their home was built in 1979 or earlier (65.7%). Just over one
fifth of customers (22.4%) have a square footage between 1201 and 1600.

How would you best describe the type of home in which you live?

Detached Muiti
single Manufactu | family 3 or
family Townhouse Condo Dupiex Apartinent | red home | more units Total
462 14 27 11 335 27 7 583
79.2% 24% 4 6% 1.9% 6.0% 4.6% 1.2%
In what year was your home built?
Before 1959 | 1960-1979 1980-1989 1990-1997 1998-2000 After 2001 Total
188 185 59 59 29 48 368
33.1% 32.6% 10.4% H0.4% 5.1% 8.5%
What is the approximate square footage (heated area) of your home?
Less than Greater Don't
1200 1201-1600 | 1601-1900 | 1901-2400 | 2401-3000 | than 3000 know Total
72 127 78 89 61 40 100 567
12.7% 22.4% 13 8% 15.7% 10 8% 7 1% 17.6%

Nearly three quarters of participants have completed high school, started college, and/or
graduated college (74.9%). Over one third of the customers surveyed were 63 years old
or over (36.9%). Almost half of customers (48.4%) have two people living in their home,
and 90.0% own their home.
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Last year of schooling?

Some high Completed Graduated Some grad | Grad school
school high school ; Some collepe college school degree Total
26 164 130 137 33 36 576
4.5% 28.5% 22.6% 23 8% 5.7% 14.9%
What range best describes your age group?
18-35 36-45 46-55 56-65 65 or over Total
53 78 FEd 121 214 580
9.1% 134% 19.7% 20 9% 36.9%
What range best describes your household income?
Less than $25,000 $25,000-50,000 $50,000-75,000 Over $75,000 Total
80 160 117 167 524
15 3% 30.5% 22.3% 3E9%
How many people live in your home?
1 2 3 4 5 6 7 Total
105 279 84 67 31 9 2 577
18.2% 48.4% 14.6% 11.6% 5.4% 1.6% 3%
Own Rent Total
Do you own or reat your home? 521 58 579
90.0% 10.0%

Almost all customers have a central furnace (80.4%) and central air (80.9%). Over two

thirds of customers use gas as their primary heating fuel (68.3%), while nearly all

customers use electric as their primary cooling fuel (88.7%).

Type of Heating System?

Central Electric
furnace baseboard Heat pump Geothermal Other Total
465 27 64 2 20 578
80.4% 4.7% 11.1% 3% 3.5%
Type of Cooling System?
No cooling
Central air Window units Heat pump Other system Total
469 46 45 2 18 580
80.9% 7.9% 7.8% 3% 31%
Primary heating fuel?
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Electric Gas Other Total
132 395 54 578
22.8% 68.3% 8.8%
Primary cooling fuel?
Electric Gas Other Total
501 52 12 565
88.7% 9.2% 21%
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Section 6: Comparison of Survey Resuits

This section of the report presents the results of portions of the surveys that are directly
comparable. The following figures show results {from those that redeemed the Wal-Mart
coupons and those that did not. The “In-Store” responses are part of the redeemer group,
but were surveyed in the store.

Promotional Information

Figure 2 below shows the percent of responders that are aware of the Energy Star label,
their lack of experience with CFLs, and what promotional materials were “very
influential” in their decision to purchase CFLs.

From the survey responses, it is interesting to note that the Non-redeemers are more
likely to be aware of Energy Star and to look for the Energy Star label when purchasing
an appliance. They are also the least likely to have never used CFLs before. This
indicates that the non-redeemers are aware of energy efficiency measures that are
available to them, and probably did not have the need to use the CFL coupon that was
sent to them through the CFL program.

Figure 2. Promotional Information

Locks for the ENEAGY STAR labet when purchasing an appliance

Aware of ENERGY STAR

MNever used CHis before

Friends/family were very Influential in decision to purchase CFLs

Other advertising was very influentiz! in decision to purchase CFls

2 3% A In-Store
GE adverts were very Influengial in decision to purchase CFLs

Redeemer

Sales associate was very inflential in decision to purchase CFis

Displays/signs in Wal-Mart were very influential in decislon to purchase
CfLs

wal-Mart adverts were very influentiat in decision to purchase CFLs

Coupon was very influential in decision to purchase CFLs

Recalls receiving CFL coupon

21 Non-redeemer

0% 20% A% 60% B0Sa
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Income and Age

The Non-Redeemers stand out again in the figure below. The non-redeemers are more
likely to have higher incomes (over $75,000 annually) and be younger than those that
redeemed the coupons. The largest age group to redeem the coupons are those 65 years
of age or older.

Figure 3. Income and Age Groups

Household income is over $75.000 annually

Household income i $50,000 te $§75.000
annually

Househeld income is $25.600 to 550.0060
annealiy

Household income is less than $25.000 annually

Age &5 or older
43,0%

AZeSE oGS :

# Non-redeemer
Aged6 to 55 In-Store

Redeemer
Age 361045
AneiBto3s

El H \ T T I
0% 5% 10% 15% 20% 25% 0% 35% 0% 45%

50%

Number of Occupants

The number of occupants in the home doesn’t seem to have much of an impact on
whether or not the coupons were redeemed.
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Figure 4. Occupants in Home

00%
People in Home: 8+ | 0.0%

00%
0.0%
People in Home: 7 03%

0a%

# Non-redeemer

In-Store
People in Home: 6

Redeemer

People in Home: 5

People in Bome: 4

People in Bome: 3

People in Home: 2

549%

People in Home: 1

0% 10% 20% 30% 40%% 0% 60%

Characteristics of Redeeming Population

Customers who redeemed Wal-Mart CFL coupons were compared to a random
population of equal size. A regression model shows that customers over the age of 57,
are the head of the household, own a home, and have been a resident in their current
home for 6 years or less are the customers who would be more interested in participating
in the program.

Other indications a customer was more likely to redeemn Wal-Mart CFL Program coupons
include if they had a higher income, higher energy usage in December, frequent internet
usage, revolved their credit cards, had a higher number of adults in their home, had a
lower sale price of their home, or were a long-time resident (21 years or more). More
details are in Section 2 of the report.

September 2, 2008 64 Duke Energy



TecMarket Works CFL Report: Potential Freeridership

Section 7: Assessment of Potential Freeriders from
Repeat Redemption of CFL Discount Coupons

This analysis was conducted to determine if the distribution of additional Duke Energy
CFL Coupons to customers who have already received and redeemed coupons will result
in excessive freerider purchases. A freerider is a person who would have purchased the
bulb without the coupon, but who took advantage of the coupon to lower the cost. The
conclusion of this analysis is that when the retail price of a CFL bulb begins to drop
significantly below the $3.00 range, freeridership may begin to erode net energy impacts
for the redeemers.

Analysis of the survey results indicates that about 50% of the redeemers are likely to
begin buying CFLs on their own when the price reaches $3.00 a bulb and increases to
80% when the price reaches $2.00 or less. This means that in hardware stores, wheie
bulbs are normally $3.00 and above per bulb, the coupons are likely to be more effective.
In discount and big box stores, where the bulb prices are beginning to approach $2.00 to
$3.00 a bulb, freeridership will begin to potentially erode net savings for the program.

This conclusion is based on customer responses to Duke Energy’s CFL Survey conducted
in August of 2008.

1. Coupon users appear te be bargain-hunters: Redeemers generally appear to be
price sensitive and require a lower priced bulb than non-redeemers. They need the
coupons to buy bulbs within their price range. From this perspective, the
coupons are being used by customers who either need the discount to buy or are
free riders. Non-redeemers need to see the per-bulb price below an average of
$3.67. Redeemers like to see the price below $2.95. Non-redeemers will, on
average, pay $0.76 more per bulb than redeemers. As the price of the CFL drops,
more of the redeemers are likely to buy more bulbs without an incentive.

2. Redeemers want more bulbs: By almost a 2 to 1 margin redeemers are
interested in buying and using CFLs more than non-redeemers, both now and in
the future. Redeemers purchase, on average, about 11 CFLs. Non-redeemers
purchase a little less than 6 bulbs. Eighty percent of the redeemers still want to
buy more bulbs compared to 43.7% of non-redeemers.
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3. Redcemers install and use more bulbs. Coupon redeemers have already
installed 4.9 of the 6.45 bulbs that they said they purchased with their Duke
Energy coupons, and 6.4 bulbs that they have obtained via sources other than
through the coupon. This totals 11.3 bulbs installed in the homes of the
redeemers. Non-redeemers have installed 5.2 bulbs on average, of the 5.7 bulbs
that they have purchased through other means.

4. Both groups want 6 more bulbs this year: Both redeemers and non-redeemers
want more bulbs. Both groups said that they will buy, on average, 6.1 more bulbs
over the next 12 months if they can find them at a price below an average of $3.66
for non-redeemers and $2.95 for redeemers.

5. Discount CFL are available in the market: Both redeemers and non-redeemers
have found ways to buy discounted CFLs. Nine percent of the redeemers have
obtained a free bulb compared to 6% of the non-redeemers. This is essentially the
same number from a statistical perspective. However, twenty-three percent of the
redeemer have purchased CFLs at a discount price compared to most all of the
non-redeemers. We do not know what kind of a discount was obtained or the
price that was paid.

6. Both groups use most of the bulbs they buy: Redeemers have installed the
bulbs they have purchased and want more. Redeemers have purchased 10.8 CFLs
in the last 12 months, and have installed all of these bulbs in their homes.
Likewise, non-redeemers have installed 5.2 of the 5.7 bulbs they have purchased.
They also use the bulbs they buy. The very small {raction of the bulbs not used
are typically stored for later use.

It is clear in this analysis that redeemers will take advantage of more Duke Energy
coupons. If the Duke Energy coupon allows them to buy more bulbs by dropping the
price so that it is within their price range, it is likely to be effective at moving these
purchases without significantly increasing freeridership.

It is expected that if the redeemers obtain more bulbs, they will install them. However,
because they have already installed the bulbs they have purchased, the remaining bulbs
may go into lower hours-of-use sockets, or moved into storage. However, at this time
they essentially have no CFL storage and they are looking for more bulbs to install. If
Duke Enerpy is interested in achieving high savings quickly, it would be better to get the
coupons in the hands of new future coupon redeemers who have not already redeemed
the Duke Energy Coupons. New coupons to past coupon redeemers would achieve
savings as well, but will eventually saturate these homes.

The following table reflects the results of the Duke Energy CFL survey that was used in
the above analysis.

Table 1 Survey Responses
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valid number | Have Used #CFls Purchased | How many [Bought morei Nen-Duke (At what price do| if priced this way, Interested in
used for Dukeli Purchaedin with  |Duke bulbs; because of bulbs CELs become |now many would you! buying mors if
analysis Coupon]|last 12 months| coupon | installed Duke Installed | too expensive | buynext 1Zmaonths | below this cost
A4 Yes 10.45 6.45 4.9 36.40% 6.4 52.95 6.1 B0%
16 No 5.7 NJA N/A N/A 5.2 $3.66 6.1 43.70%
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Tabie 2 Redeemer Price Sensitivity

Percent of users Percent of users Percent of users Percent of users
who will buy a | Coupon whowillbuya | Coupeon who willbuya | Coupon who willbuya | Coupon
CFL at this price.] Users Crtat this price. | Users | | CFLatthis price. | Users CFL at this price. | Users
4% 3 7.00 29% S 4.00 54% 5 250 79% $ 200
7% S 6.00 32% S 3.50 57% S 200 82% 5 1.50
11% S 500 36% 5 3.00 61% S 2.00 86% S 1.50
14% S 5400 39%% S 3.00 64% S 2.00 89% S 100
18% 5 500 43% 5 3.00 68% $ 200 93%% S LOD
21% S 5,00 46% 5 3.00 71% S 2,00 965 S 1.00
25% S 4.00 50% S 3.00 75% S 200 100% S 0,50

In future freerider assessments it will be very important to consider the influence of the
coupon discount to the specific purchase and use conditions, including purchase intent
relative to price sensitivity and the installation and bulb use conditions. Redeemers
already have a pre-existing intent to buy. However, for this group, the intent to buy is
controlled by price sensitivity, among possibly other conditions. Redeemers are looking
for discounts to the retail price. 1f Duke Energy provides that incentive, then Duke
Energy would be the primary cause of that purchase decision.

Ceasing or decreasing the incentive jeopardizes the program. However Duke Energy
should initiate new customer offers that tap into non-price motivators or barriers (e.g.
point of purchase displays, neighborhood handouts, school boosters). In addition, the
program should consider targeting coupons more to non-box retailers, as well as offering
non-price promotions to non-box retailers. The program should also consider limiting or

decreasing incentives slightly for box retailers,

September 2, 2008

68

Buke Energy




TecMarket Works CFL Report: Appendices

Appendix 1 — Detailed kWh Savings by Location and Wattage from Wal-Mart CFL
Redeemer Survey.
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Mean Savings kWh per Year By Wattage of Old Bulb and Builb Location — Wal-Mart CFL Redeemer Survey

Bulb Wattage of Old Bulb
Location 10.00 | 20.00 | 2500 | 30.00 40.00 50.00 50.00 65.00 70.00 75.00 80.00 $0.00 | 100.00 | 120.00 | 150.00 Total
attic 648.24 548.24
basement | 1051.20 1033.68 907.24 1182.60 1121.28 | 1269.58 1139.07
bathroom 219.00 170.82 | 1053.56 1303.69 1426.87 560.64 | 169263 | 779.64 1258.01
bedroom 227.76 ; 1367.04 | 893.52 | 1099.93 1314.00 | 1426.66 | 946.08 | 1681.92 | 1928.10 1262.90
ceiling 1892.16 1882.15
cellar 8963.60 863.60
closet 770.88 662.48 3889.44 1254 51
den 170.82 1191.36 | 1841.55 2615.49 3025.12 2158.09
fc')’;';g 2440.63 1647.45 1314.00 | 2208.25 4472.86 2114.70
downstairs 1033.68 1541.76 1414.74
dressing
room 1808.94 770.88 154843
entryway 1349.04 | 788.40 1268.95
iig“r'iy 1024.92 | 1744.34 2489.02 2134.74 315477 4730.40 | 2627.60
game
Toom 578.16 648.24 613.20
garage 2201.05 505.89 1592.00 1621.68
great 1541.76 3241.20 2674.72
room
hallway 1389.01 2312.64 541.76 | 946.08 1742 15 1882.38
kitchen 1051.20 766.50 | 34164 | 931.39 2129.40 | 1419.12 | 2628.00 | 3034.04 3488.77 | 1559.28 2292.99
lamp 1830.84 3241.20 2112.91
faundry 387.63 546.04 843.15 1379.83 919.08
'r’;g‘rg 175.20 | 109.50 1195.74 | 1046.60 | 1787.04 | 1854.93 3504.00 | 2450.90 3693.18 3311.28 | 2386.62
loft 3889.44 3889.44
office 516.84 1498.93 1124.20 3270.67 2025.68
other 1614.03 1614.03
outside 2853.37 4951.42 883.30 6536.42 3784.32 | 4356.49
parior 1162.89 324.12 743.51
porch 85.41 | 1593.59 3533.20 2409.00 3565.32 3154.43
shed ¢.00 0.00
stairway 2505.36 1686.30 2592.96 2195.26
sunroom 1292.10 1734.48 1587.02
tv room 1550.52 2042.83 2890.80 3306.02 2435.28
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TecMarket Works
Mean kWh per Year By Wattage of Old Bulb and Bulb Location continued — Wal-Mart CFL. Redeemer Survey

Bulb VWattage of Old Bulb

Location 10.00 20.00 25.00 30.00 40.00 50.00 60.00 65.00 70.00 75,00 80.00 90.00 100.0C 120.00 150.00 Tatal
utility 1284.80 120.45 1118.46
vanity 1808.94 1805.84
‘l‘i“‘;g't 2312.64 231264
Total 759.20 175.20 766.50 504.70 | 1383.16 | 1489.20 | 1754.03 | 1314.00 | 2190.00 | 1856.74 | 1261.44 981.12 | 2731.30 | 1039.52 | 3784.32 | 1941.97

71
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Appendix 2 - Program Surveys

Initial Lighting Logger Study — Premeasure Survey

g Name:
(=

gy®

Address:

Acct. #

PLEASE ANSWER THE QUESTIONS BELOW RELATED TO THE FALL 2007 LIGHTING LOGGER STUDY
FILL TN THE CIRCLES COMPLETELY USING BLUE OR BLACK INK.

General Information About Your Home

To be able to group your responses, please respond to the following categories.

How would you best describe the type of home in which you live?
a  Detached single-family a  Townhouse o Condominium
o Apartment o Manufactured home

In what year was your home built?

o Before 1959 o 1960 - 1979 o 1980 - 1989
o 1990 - 1997 a 1998 - 2000 o >=2001

What is the approximate squate footage (heated area) of your home?
a  <hL200 A 1,200~ 1,600 a 1,601 - 1,900
o 1,901 - 2,400 a 2401 -3,000 a  >=3 001

ol Don’t know

How many people live in your home?
o ] o0 2 o 3 o 4
a5 a0 6 a7 a =8

Type of heating system? & Central furnace . Electric baseboard o Heatpump & Geo-thermal
o Other

Type of cooling system? & Centralair & Window unit air conditioner 4. Heat pump & Geo-thermal
& Other

Primary heating fuel? 4 Electric £ Gas a Other
Primary cooling fuel? 4. Electric a Gas o Other
Do you own or rent your home? .o QOwn L Rent
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Please state below the number of hours, on average, you use your lighting in the following rooms.

# of Hours # of Fixtures Type of Fixtures in Room (table lamp, torchiere, chandelier,
sensor, eic.)
Bathroom

Basement

Bedroom I

4

Dining Room

Entryway

Hall

Kitchen

Family Room

Porch

Other

Other

Pefforimance Ratings 1

In this section of the survey, we would like to understand how you have used Compact Flourescent
Lightbulbs (CFL) you have purchased

0 1-2 3 4 5 6

7-11 B2+
Did you receive coupons in the mail from a Yes o No
Duke/GE/Wal-Mart for CFL bulbs?
How many CFLs did you purchase with the coupons received?
1 package = 3 bulbs o o a a0 a

L, o o4
How many bulbs would you have purchased without
the coupon? Lo oy oy a Foy

a L. L

How many CFL bulbs would you purchase if...
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0 1-2 3 4 5 6

7-11 12+

They were the same price as a standard bulb? o a a Lo a
a a a

They were $1 00 more than standard bulbs? o oy oy o, Lo
a o, L

They were $2.00 more than standard bulbs? o Fol La o oy
L a o

They were $3 00 more than standard bulbs? oy 4. a Fol Lo
a L0 a

They were free but you had to mail in a rebate form

to get your money back? a ol a a o,
¥l o a

Bulb instaliation
Of the bulbs you bought...
0 -2 3 4 5 6
7-11 12+
How many did you install? A, yol Fol a a
a a. o
Did you replace a standard bulb with a CFL? A Yes A No a  No,

replaced a CFL

For each of those bulbs that you installed, what was the typical watiage of the bulb that was replaced?

Lo 25 o 40 a 60 L0 75 A 100 or greater
Did you change the hours of use since installing the CFLs? 4 Yes o No
If you answered yes, how did your usage change ? 4o Inereased usage o Decreased
usage
<l 12 34 59 10-
12 13-24
On average, about how many hours do you use each bulb? a oy o L.
o 4.
Did you remove any of the CFLs you installed? L Yes A No
0 B-2 3 4 5 6
-1 12+
If yes, how many did you remove? a a a a a
L oy o,

Why did you remove them?

L4 Not bright enough L. Did not like the light o  Too slow to start ol
Other
More
on Back™
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1-2 3 4 5 6
7-11 12+
Of the CFLs that you purchased, how many did o o o o
o a &
you store for a later time?
Have you bought any CFLs for retail price after buying these CFLs through the Duke program?
o  Yes A No
-2 3 4 5 6
7-11 12+
I yes, how many did you purchase? a a a a
¥oN o o
Very Satisfied Somewhat Satisfied
Not at all Satisfied
Overall, how satisfied are you with the CFLs? oy o
Did you have any CFLs in your house before you bought these discounted CFLs?
L Yes o No
I-2 3 4 5 6
7-11 12+
If yes, how many? a a o Fo¥
o oy o
Were you aware of CFLs before you received your coupons?
& Yes o No
Ifyes ..
Were you planning to buy CFLs before you saw the promotion?
a  Yes &a. No
M yes. .
Did the promotion lead you to buy more CFLs than you were planning?
£ Yes a No
1-2 3 4 5 6
7-H 12+
If yes, how many more did you purchase? o L Q. o
o a o
THANK YOU FOR YOUR RESPONSES
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Wal-Mart CFL Redeemer Survey

Dear Customer,

Duke Energy is continuously trying to improwve
services for you. To help us improve the Com
Fluorescent Light bulb program, we would 1i
vour input. Please let us know what you think
the compact fluorescent tight bulbs (CFLs) yor
purchased through our coupen promotion. If y
have any questions, please contact Amanda G
513-287-3177.

You will receive a check
for $10 for your
participation.

WE WOULD LIKE YOUR OPINION ABOUT OUR LIGHTBULB COUPON PROGRAM FOR
COMPACT FLOURESCENT LIGHTBULBS (CFLs). FILL IN THE CIRCLES COMPLETELY USING
BLUE OR BLACK INK.

Do you recall receiving Compact Fluorescent Light bulb coupons

from Duke Energy, for use in Wal-Mart for GE bulbs ? 4 Yes 4o No

Did you give all of your coupons to someone else to use? L Yes o No

Did you use at least one coupon? & Yes - Continue this survey & No- Thank you. Please return
survey

How influential were the following in your decision to purchase CFL{s)?

Very Influential Somewhat Influential
Not at all Influential
The Coupon from Duke Energy A, o o
Wal-Mart Advertising o a a
Displays and signs in Wal-Mart A4 Foy
Sales Associate at the store ol o o
GE Advertising o o o
Other Advertising ¥o o L
Friends or Family oy o o

In this section of the survey, we would like to understand how you have used the CFL packs you purchased with the
coupon?

0 i 2 3 4 3
6-10 1+
How many CFL packs did you purchase
with the Duke Energy coupon? o a £ oy o o
FaWsy
How many CFL bulbs did you purchase in TOTAL? a a a o Foy oy
oy a
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How many CFL bulbs would you have bought without

the coupon? ¥y a A a, a o
a a

How many CFL bulbs have you since purchased
without coupons ? o o & a a £

0 |

[
e
LA

6-10 Pl

How many CFLs are now installed? o o o. o . o
A o

Please write in WHERE the CFL went, WHAT it replaced, and HOW MUCH you use that light.

WHERE WHAT WAS REPLACED HOW MUCH IS USED (Each Day)

Example  Living Room 60W Floor Lamp 6 Hours Per Day (average)

Bulb |

Bulb 2

Bulb 3

\
Bulb 4

Bulb 5

Buib 6

Any More? Please summarize briefly below.
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Did you change the hours of use since installing the CFLs? o Yes A No
If you answered ves, how did your usage change? A Increased usage a. Decreased usage
Have you removed any of the CFLs you installed? a  Yes a4 No
1-2 3 4 3 6 7-11
12+
H yes, how many did you remove? a £ o o o a
o

Why did you remove

them?
Did you have any CFLs in your house before you bought these discounted CFLs? o Yes o
No
1-2 3 4 5 6 7-11

12+
If yes, about how many? o ey A, 8 L o
o,

Very Satisfied Somewhat Satisfied Not at
all Satisfied
Overall, how satisfied are you with the CFLs? O you
Lo
How long have you been using CFL light bulbs ? o Never purchased a CFL until now o A yearago

L 2103 years ago a4 or more

years

Often Sometimes Never
Do you use the Duke Encrgy Website? a o a
Have you added any electrical appliances to your home in the past year? a  Yes a No
Are you aware of ENERGY STAR? a  Yes a No
Do you fook for the ENERGY STAR label when purchasing an appliance? o Yes a No

General Information About Your Home

How would you best describe the type of home m which you live?
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4 Detached single-family o Townhouse
BPuplex/2-family

a  Apartment o Manufactured home

In what year was your home built?
a  Before 1959 A 1960- 1979

o 1990 .- 1997 o 1998 - 2000

What is the approximate square footage (heated area) of your home?
4 lessthan 1,200 o000 1,200 - 1,600
a L5901 -2400 a 2401 -3.000

o Dor’tknow

Last year of schooling?
o Some high school o Completed high school

& Graduated college L Some grad school

What range best describes your age group?
a 18to 35 a  36to4s o 461055

a8 56t0635 & 63 or over

What range best describes your houschold income?

Lo Eess than $25,000 a  $25,000 to $50,000

£ §50,000 to $75,000 o Over $75,000

How many people live in your home?

a a0 2 o 3 a4 a5

more than 7

Do you own or rent your home?

ey

£

Condominium

Multi-Family (3 or more units)

4o 1980 -1989
Afrer 2001
1,601~ 1,900

Greater than 3,000

Some college

Grad School degree
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o Own 4 Rent

Type of heating system?

o Central fuimace 4 Electric baseboard o Heat pump a  Geo-thermal
a  Other

Type of cooling system?
o Central aiy o Window/Room & Heat pump a  Geo-thermal

a  Other unit air conditioner
4. No cooling system

Primary heating fuel? & Electric o Gas a  Other

Primary cooling fuel? o  Electric & Gas o Other

Thank you for your help with this study. Your $10.00 incentive check will be mailed within 6 — 8 weeks. Please
verify your address on the front page of this survey.

a  Yes, my address on the front page of this survey is correct

& No, please mail my check to:

HAVE A CHANCE TO PARTICIPATE IN THE DUKE ENERGY LIGHTING STUDY
Would you be interested in participating in a lighting study in January, 20087 A Duke Energy representative would
place small lighting monitors on 4 or 5 light fixtures and wiil remain in place for 2 to 3 weeks. The monitors are
smaller than the size of a bar of soap and help us measure how often lights are turned on and off during the week.
The first 100 returned surveys indicating interest will be selected. Eligible customers that are selected will receive
$50 for participating.

o  Yes o No

If yes, you may receive a follow-up phone call about this lighting study in early January.
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THANK YOU FOR YOUR RESPONSES
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Wal-Mart CFL Non-Redeemer Survey

Dear Custorner,

Duke Energy is continuously trying to improve our services for you To
help us improve the Compact Fluorescent Light bulb program, also
known as CFL, we would like your input. Please let us know what you
think about the compact fluorescent light bulbs {CFLs). If you have any
questions, please contact Amanda Goins, 513-287-3177.

You will receive a check for $10 o
for your participation. ‘g‘l

WE WOULD LIKE YOUR OPINION ABOUT OUR LIGHTBULB COUPON PROGRAM AND
COMPACT FLOURESCENT LIGHTBULBS (CFLs). FILL IN THE CIRCLES COMPLETELY USING
BLUE OR BLACK INK.

Do you recall ever receiving Compact Fluorescent Light bulb coupons

from Duke Energy, for use in Wal-Mart for GE bulbs ? a0 Yes L No
Did you use any of these coupons? & No - Continue this survey & Yes— Thank you. Please return
survey.

Had you heard anything about the Compact Fluorescent Light buib coupons
from Duke Energy, for use in Wal-Mart for GE bulbs ? & Yes a8, No-skip
to section 2

Why did you decide NOT to use these coupons?

4 Too much hassle 48 Donotuse CFLs o Do rot shop at Wal-Mart
4 Did not understand program n  Thought there was a catch a  Couldn't be bothered
& Other

Did the Compact Fluorescent Light bulb coupons increase your awareness of how you could save energy by using
compact fluorescent light bulbs

a  Yes 4 No - | was aware of the energy savings aiready
o Somewhat- I was already aware, but it did help me understand their benefits better

Did the Compaet Fluorescent Light bulb coupons inspire you to purchase compact fluorescent light bulbs without
using the coupon somewhere else?

a No o  Yes i 2 3 4 5
6  More than 6
If Yes, How many did you buy without the coupon? a o a a o o

Fay
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How influentiat were the following in your decision to purchase CFL(s} without the coupon?

Very Influential Somewhat Influential Not at ali
Influential
The Coupon from Duke Energy L oy
ey
Wal-Mart Advertising £ a
o
Displays and signs in Wal-Mart £, Ao
a
Sales Associate at the store A, L
o,
GE Advertising a o
L
Other Advertising o a
AL
Friends or Family a &
L

Section 2:

In this section of the survey, we would like to understand how you use CFLs and other energy efficiency appliances?

0 1 2 3 4 3
6-10 1+
How many CFLs are in use in your house? ¥y o ey o a a
& a4
Very Satisfied Somewhat Satisfied Not at
all Satisfied
Overall, how satisfied are you with the CFLs? o o
a
How long have you been using CFL. light bulbs ? 4. Never 4. 3 -6 months £ 69 months
a  9- 12 months a1 -2 years ago 4 23 years ago L More than 3
years ago
Have you added any electrical appliances to your home in the past year? o Yes A No
It Yes, is the appliance energy efficient? a  Yes a  No
Are you aware of ENERGY STAR? o Yes o No
Do you look for the ENERGY STAR label when purchasing an appliance? 4o Yes a No
Ofien Sometimes Never
Do you use the Duke Energy Website? o a o
ore on
Back=

[itho
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Has Duke Energy influenced your decision to purchase energy efficient products? & Yes oy
Neo

Section 3: General Information About Your Home

How would you best describe the type of home in which you live?
o Detached single-family o Mobile Home o Condominium a Duplex/2-family

o Multi-Family (3 or more units) o Fownhouse

In what year was your home built?

4. Before [959 a 1960 - 1979 o 1980 - 1989 o 1990 - 1997

a 1998 - 2000 o 2001-2007 A Don’tknow

What is the approximate square footage (heated area) of your home?

& Lessthan 500 a  500-999 & [,000-1,499 a0 1,500~ 1,999 L
2,000 - 2,499 & 2,500-2,999 L 3,000-3,499 o 3,500-3,999 o

4,000 ormore o Don't know

Last year of schooling?

a  Some high school o Completed high school a Some college

a  Graduated college a  Some grad school 4 Qrad School degree
What range best describes your age group?

o 18to 35 a  36todd o 46to 55

a 561063 & 65 or over

What range best describes your combined household income?

o [essthan 525,000 o $25,000 to $50,000

o $50,000 to $75,000 a  Over $75,000

How many people live in your home?

a1 o a 3 a4 a3 a 6 a 7 =y
mote than 7

Do you own or rent your home?

L Own A Rent
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Type of heating system?

& Central furnace a  Flectric baseboard o Heat pump & Geo-thermal
Heat Pump

o Hot water or steam boiler & Other
Type of cooling system?
o Central air A Window/Room & Heat pump o Geo-thermal Heat

Pump & Other unit air conditioner
a  Nocooling system

Primary heating luel? a  Electric o CGas a  Oil a. Propane
o Other
Primary cooling fuel? o Electric o Gas o Other

Thank you for your help with this study. Your §10.00 incentive check will be mailed within 6 - 8 weeks. Please
verify your address on the front page of this survey.

o, Yes, my address on the front page of this survey is correct

& No, please mail my check to:

THANK YOU FOR YOUR RESPONSES

Litho

September 2, 2008 B5 Duke Energy



TecMarket Works CFi. Report: Appendices

Wal-Mart In-Store Purchases Survey

: , u ke Dear Customer,
‘ Ener Dulke Energy is continuously trying to deliver
® improved services to you, our customer. We would

like your input on the company’s recent Wal-Mart
Compact Fluorescent Light bulb coupon

promotion. If you have any questions, please
contact Amanda Goins, 513-287-3177.

You will receive a check
for $10 for your
participation,

WE WOULD LIKE YOUR OPINION ABOUT OUR COUPON PROGRAM FOR COMPACT
FLOURESCENT LIGHTBULBS (CFLs). FILL IN THE CIRCLES COMPLETELY USING BLUL OR
BLACK INK.

Section I- Awareness of Advertising

Do you recall receiving Compact Fluorescent Light bulb coupons

from Duke Energy, for use in Wal-Mart 7 o Yes
a No
Did you use at least one coupon? a  Yes— Continue this survey o No- Please skip to section

IV on the back ==

How influential were the following in your decision 1o purchase CFL{s)?

Very Influential Somewhat Influential Not at al}

Influential
The Coupon from Duke Energy o, o
o
Wal-Mart Advertising 4o o,
a
Displays and signs in Wal-Mart a o
¥y
Sales Associate at the store o o

L.
GE Advertising o o
L,
Other Advertising o o
a
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Friends or Family o o
L

Section 11" Additional Purchases From Walmart

How often did you visit a Wal-Mart store before your recent visit to redeem the CFL coupon ?
4o Never a  1-2 visits a month A Jdvisitsamonth o 5 or more visits a month
Did you purchase additional items on your visit to Wal-Mart ? a  Yes a  No

I yes, What was the estimated amount you spent on those additional items?

o <5000 a  $10.00-25.00 a  $26.00-50.00 o
>$50.00
Have you returned to Wal-Mart since redeeming the CFL. coupon? a  Yes o No
[f yes, How often? oo 1-2 visits a month a  3-dvisitsamonth & 5 ormore visits a month

Section HE Use of CFL Packs 0 00

In this section of the survey, we would like 1o understand how you have used the CFL packs you purchased with the
coupon?

0 i 2 3 4 5
6-10 1+
How many CFL packs did you purchase
with the Duke Energy coupon? L o £ ¥ou o a
a o
How many CFL buibs did you purchase in TOTAL? o a o o o, a
Fol L
How many CFL bulbs would you have bought without
the coupon? o o a a o o
a o
How many CFL. bulbs have you since purchased
without coupons 7 o o a a o a

L Fay

Of the bulb packs you bought with Duke Energy/ Wal-Mart coupons:

0 ! 2 3 4 5
6-10 11+
How many CFLs are now installed? o a a o a a
a a

More on the back =
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Please write in WHERE the CFL went, WHAT it replaced, and HOW MUCH you use that light.

WHERE WHAT WAS REPLACED HOW MUCH 1TS USED (Each Day)

Example  Living Room 60W Floor Lamp G Hours Per Day (average)

Bulb |

Bulb 2

Bulb 3

\
Bulb 4

Bulb 5

Bulb 6

Any More?  Please summarize briefly below.

Did you change the hours of use since installing the CFLs? & Yes a No
If you answered yes, how did your usage change? o Increased usage a  Decreased usage
Have vou removed any of the CFLs you installed? o Yes a No
-2 3 4 3 6 T-31
12+
If yes, how many did you remove? a a o a £ o
L

Why did you remove

them?
Did you have any CFLs in your house before you bought these discounted CFLs? o Yes ¥y
No
1-2 3 4 5 6 J-11
F2+
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H yes, about how many? o, o o a, o o

a
Very Satisfied Somewhat Satisfied Not at

all Satisfied

Overall, how satisfied are you with the CF1.5? o o

L

How long have you been using CFL light buibs ? & Never purchased a CFL until now Lo A year ago
a  Z2to 3 years ago o 4 ormore

years

Section IV Energy Star Awareness 0

Did you give all of your coupons to someone else to use? a  Yes

A No

(OMien Somelimes

Never
Do you use the Duke Energy Website? o L

o
Have you added any electrical appliances to your home in the past year? o Yes

o No
Ate you awaire of ENERGY STAR? o Yes

a No

Do you look for the ENERGY STAR label when purchasing an appliance? a  Yes
o No
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Section V. General Information About Your Home

How would you best deseribe the type of home in which you live?

4o Petached single-family o Townhouse

Duplex/2-family
4 Apartment 4 Manufactured home
In what vear was your home built?

& Before 1959 o 1960-1979

o 1990 - 1997 o 1998 - 2000

L

What is the approximate square footage (heated area) of your home?

& Lessthan 1,200 a0 1,201 - 1,600

o 1,901 - 2,400 a 2401 -3.000
o Don't know

Last year of schooling?

& Some high school a  Completed high school
a  Graduated college a  Some grad school
‘What range best describes your age group?

a I8to 35 a  36to4ds
A 561065 L. 65 orover
What range best describes your household income?
o Less than $25,000 a $25,000 10 $50,000
o0 $50,000 10 $75,000 o Over $75,000
Hew many people live in your home?

a 1 a2 a3 o d a5
more than 7

Do you own or rent your figme?

£

Fey

Lo

L

&3

Condominium o

Multi-Family (3 or more units)

o 1980 - 1989

After 2001

1,601 -1,900

Greater than 3,000

Some college

Grad School degree

46 to 55

& Own o Rent
Type of heating system?
o Central furnace a  Electric baseboard a  Heat pump & Geo-thermal
o Other
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Type of cooling system?
o Central air £ Window/Room
a  Other
a  No cooling system
o Gas

Primary heating fuel? o Electric

Primary cooling fuel? a  Electric o Gas

o Heat pump & Geo-thermal

unit air conditioner

a Other

& Other

Thank you lor your help with this study. Your $10.00 incentive check will be mailed within 6 ~ 8 weeks. Please

verify your address on the front page of this survey.

o Yes, my address on the front page of this survey is correct

4 No, please mail my check to:

THANK YOU FOR YOUR RESPONGSES
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Appendix 3 — Logged Bulb Characteristics Overview (Initial
and Final Studies)

Bulb Characteristics Summary — Initial Lighting Logger Study

Bulb Type Brand |Wattage Location Fixture Tabie %
Candle GE 60 |Bathroom iall 0.60%
CFL GE 13 [Bedroom 1 Table lamp 0.60%

26  |[Family Room Table lamp 1.30%
Living Room Floor lamp 0.60%
Greenlite 14 Family Room Table lamp 0.60%
Marathon 13 |Bathroom Wall 0.680%
Bedroom 1 Ceiling 0.60%
Hall Ceiling 0.60%
23 [Family Room Table lamp 0.60%
Mini Spirat 13 |Living Room Table lamp 0.60%
Miser 15  |Office Ceiling 0.60%
Niagra 23 |Bedroom 3 End Table 0.60%
Living Room Tabie lamp 0.60%
Nvision 14  Kitchen Ceiling 0.60%
Living Room Table lamp 0.60%
23 |Office Ceiling 0.60%
WestH 23 [Office Table lamp 0.80%
Flourescent [GE 40 Kitchen Ceiling 1.30%
Laundry Room Ceiling 0.60%
Unknown | Unknown [Bathroom Ceiling 0.60%
40 Basement Ceiling 1.30%
Laundry Room Ceiling 0.60%

incandescent [Comm 850 Family Room Ceiling Fan
Serv 0.60%
Do It 60 |Bathroom Wall 0.80%
DuraMax 60  Family Room Ceiling Fan 0.60%
75 Kitchen Ceiling 0.60%
GE 100 Basement Table lamp 0.60%
Closet Ceiling 0.60%
Family Room Table iamp 0.80%
Front Porch Ceiling 0.60%
Kitchen Ceiling Fan 0.60%
Ceiling 0.80%
30-70-100Family Room Table lamp 0.60%
40 Basement Ceiling Fan 0.60%
Bathroom Wail 1.90%
Hall Ceiling 0.60%

50-100- |Bedroom 1 Table lamp
150 1.30%
Farmnily Room Table lamp 0.60%
Living Room Table iamp 0.60%
50-75-100jLiving Room Table lamp 0.680%

September 2, 2008 92 Duke Energy



TecMarket Works

CFL Report: Appendices

60  Bathroom Walt 1.90%
Bedroom 1 Ceiling 1.30%
Table lamp 1.90%
Bedroom 2 Table lamp 0.60%
Dining Room Ceiling Can 0.60%
Entryway Ceiling 0.60%
Family Room Table lamp 0.60%
Hall Ceiling 1.90%
Kitchen Ceiling Fan 1.30%
Ceiling 1.90%
Living Room Table lamp 3.10%
Office Ceiling 0.60%
75  |Bedroom 4 Floor lamp 0.60%
Table lamp 0.60%
Family Room Ceiting 0.60%
Hall Ceiling 1.30%
Kitchen Ceiling 0.60%
Living Room Floor lamp 0.60%
Phillips 40 [Bathroom Wall 0.50%
Kitchen Ceiling Fan 0.60%
60 Bathroom Wall 0.60%
Bedroom 1 Geiling Fan 0.60%
Kitchen Ceiling Fan 0.60%
65 Bathroom Ceiling Can 0.60%
Potaroid 60 Bedroom2 Ceiling Fan 0.60%
Sunbeam 60 Bedroom 1 Ceiling Fan 0.60%
Supreme 60 |Hal Ceiling 0.60%
Sylvania 100 (Bathroom VWall 0.60%
Bedroom 1 Ceiting 0.60%
Bedroom 2 Ceiling Fan 0.60%
30-70-100Bedroom 1 Table lamp 0.60%
40 Bathroom Vvall 0.60%
Hall Ceiling 0.60%
Living Room Floor lamp 0.60%
60 Bathroom WWall 1.90%
Bedroom 1 Ceiling Fan 0.60%
Ceiling 0.60%
Table lamp 0.60%
Dining Room Chandelier 0.60%
Hall Ceiling 0.60%
Living Room Table lamp 0.60%
75 Basement Ceiling 0.60%
Family Room Floor lamp 0.60%
Kitchen Ceiling 0.60%
Living Room Table famp 1.80%
Unknown |Unknown Dining Room Ceiling 0.60%
100  jLiving Room Floor lamp 0.60%
25  |Bathroom Ceiling 0.60%
WWall 1.30%
Rear Entry Ceiling 0.60%
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40 Bathroom Vvall 2.50%
Bedroom 1 Ceiling Fan 0.60%
Family Room Floar lamp 0.60%
Hall Ceiling 0.60%
Kitchen Ceiling Fan 1.30%
Living Room Ceiling Fan 0.60%
50-100- |Bedroom 3 Floor lamp

150 0.60%
Family Room Table lamp 0.60%
5D Entryway Track 0.60%
60 Basement Can 0.60%
Bathroom Wall 0.60%
Bathroom/Basement\Wall 0.60%
Bedroom 1 Table tamp 1.30%
Bedroom 2 Ceiling Fan 0.60%
Kitchen Ceiling Fan 0.60%
Ceiling 1.30%
L.aundry Room Ceiling 0.60%
Living Room Table lamp 0.60%
Office Ceiling Fan 0.60%
Porch Outdoor Wait 0.50%
75 Bathroom Wall 0.60%
Entryway Ceiling 0.60%
Hall Ceiling 0.60%
Kitchen Ceiling 0.60%

Master Bedroom Ceiling
Closet 0.60%
WestH 100 |Bedroom 2 Track 0.60%
Family Room Floor lamp 0.60%
40 Living Room Table lamp 0.60%
650 Bedroom 2 Ceiling Fan 0.60%
Kitchen Ceiling Fan 0.60%
Living Room Table lamp 0.60%
Flood GE 65 |Basement Track 0.60%
75 Bathroom Ceiling 0.60%
Miser 65 Basement Ceiling Can 0.60%
Sylvania 120 |Kitchen Ceiling Can 0.60%
65 Basermnent Celling Can 0.60%
Unknown 65 Bathroom Ceiling Can 0.60%
75 Hall Ceiling Can 0.60%
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Buib Characteristics Summary — Final Lighting Logger Study

Bulb Type Brand Wattage Location Fixture Table %
CFL GE 10 Bathroom Walt Light 5%
12-23-29 Family Room Table Lamp 5%,
Living Room Table Lamp 5os
12-23-32 Living Room Table Lamp 5Y%,
13 Basement Ceiling 5o,
Bathroom Ceiling 1.0%
Wall Light 1.5%
Bedroom 1 Ceiling Fan 1.0%
Table Lamp 1 5%
Bedroom 2 Ceiling Fan 5%,
Closet Ceiling Bog
Dining Room Ceiling Fan 1 0%
Ceiling 5%,
Desk Lamp 5%
Family Room Ceiling 5%
Floor 1.0%
Table Lamp 2.0%
Hall Celling 5%,
Kitchen Ceiling Fan 1.5%
Ceiling 2 5o,
Table Lamp 5%
Laundry Room | Ceiling A
Living Room Floor 1.0%
Table Lamp 2 0%
15 Living Room Can 5%,
20 Basement Ceiling 5%
Bathroom Wall Light 5%
Family Room Table Lamp 1.0%
Kitchen Ceiling 5%,
Under Cabingt 5%
Living Room Table Lamp BY,
23 Bedroom 1 Floor 1.0%
Table Lamp 5%
Family Room Table Lamp 1.5%,
Kitchen Ceiling 1.0%
Living Reom Floor 1 0%
Table Lamp 5%
26 Bathroom Wall Light 1 0%
Bedroom 1 Ceiling Fan 5o
Family Room Floor 5%
Wall Light 1.0%
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Kitchen Celling Fan 1.0%

Living Room Floor 1.5,

Table Lamp 5%

Office/Den Table Lamp 5%

30 Bedroom 1 Torchier 5%,

45 Living Room Table Lamp 5%

Lights of America | 25 Family Room Table Lamp LUA
Nvison 14 Living Room Table Lamp 5%
23 Family Room Table Lamp 5%,

Living Room Table Lamp B,

Play Room Ceiling 5%

Sylvania 13 Hall Table Lamp 5%
Kitchen Ceifing Fan 5%,

23 Bedroom 1 Table Lamp 5%

Unknown 13 Dining Room Tabte Lamp 5%
Family Room Table Lamp By

Flood Feit 60 Kitchen Can 5%
GE 120 Kitchen Ceiling 5o,
75 Kitchen Ceiling 5%

Sylvania 75 Family Room Ceiling 5%
Unkrown 50 Office/Den Table Lamp B,
Fluorescent GE 20 Kitchen Under Cabinet LA
40 Bathroom Ceiling 5%,

Lights of America | 25 Kitchen Ceiling 5%
Phillips 15 Bathroom Wall Light 50,
20 Kitchen Under Cabinet 1 5%

40 Bathroom Ceiling 4 0%

Kitchen Ceiling 5%

Under Cabinet 1.0%

Laundry Room | Ceiling LA

Workout/Gym Ceiling 5%

Syivania 30 Laundry Room | Ceiling 5%,
32 Kitchen Ceiling 5%

Unknown 15 Kitchen Table Lamp 5%
60 lL.aundry Room | Ceiling 5o

Incandescent GE 100 Bathroom Wall Light 5%
Bedroam 1 Table Lamp A

Dining Room Ceiling Fan BY%

Family Room Floor 5o

Hali Ceiling 1.0%

Kitchen Ceiling Fan 5%

Ceiling 5%

Office/Den Table Lamp 5%

150 Living Room Table Lamp 1.0%

25 Bathroom Ceiling 5%
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Wall Light 20%

Diring Room Ceiling Fan 5%

Hall Ceiling 5%,

Kitchen Table Lamp 5%

40 Bathroom Track 5%
Wall Light 5.0%

Bedroom 1 Wail Light 5%

Dining Room Ceiling Fan 5%

Kitchen Wall Light A

50-100-150 | Bedroom 2 Table Lamp 5o
Family Room Table Lamp 1 5%

Living Room Floor 5%

Table Lamp 5%

Wall Light 5%

Office/Den Table Lamp 5%

Wall Light 5%

50 Bathroom Wall Light 5%
60 Bathroom Ceiling 5%
Waill Light 3.0%

Bedroom 1 Ceiling 5%

Table Lamp 5%

Dining Room Ceiling Fan 1.0%

Family Room Tahte Lamp 5%,

Hall Ceiling 5%

Laundry Room | Ceiling 5%

Living Room Floor 5%

Table Lamp 5%

Dffice/Den Table Lamp 5%

75 Bathroom Wail Light 5%
Family Room Table Lamp 5%

Kitchen Ceiling Fan 5%

Living Room Floor 5%

Table Lamp 1.0%

Office/Den Ceiting 5%

Halco 60 Bathroom Wall Light 5%
Phitlips 100 Kitchen Ceiling 5%
40 Bathroom Wall Light LA
Hall Ceiling 5%

Laundry Room | Ceiling 5%

60 Bining Room Ceiling 5%
Hall Ceiling 5%

Laundry Room | Ceiling 5%

Living Room Wall Light 5%,

75 Bathroom Ceiling 5%,
Laundry Room | Ceiling 5%
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Satco 60 Bathroom Wall Light 5%,
Sylvania 40 Bathroom Wall Light 5%
60 Bathroom Wall Light 5%,

Family Room Fioor 5%

Table Lamp 5%

Kitchen Ceiling 5%

Living Room Fioor 5%,

Unknown 40 Bathroom Walk Light 5%,
60 Office/Dern Ceiling Fan 5%,
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Appendix 4 — OH and KY Hourly Lighting Logger Data

Lighting logger data from the OH study described in this report (the “final” lighting logger
study) and a KY lghting logger study are compared in the graphs below. The graphs depict
lighting logger data from 2/5/08 to 2/27/08 for Ohio, and from 4/6/08 to 5/1/08 for Kentucky.
The average of the two data sets is also presented. Overall, for weekdays as well as weekends,
the usage of Ohio and Kentucky customers has a similar load shape, with Kentucky customers
having slightly more usage in the morning hours, and Ohio customers having more usage in the
evening hours. Overall, customers have the least usage in the early morning hours, around
3:00am or 4:00am, and the most usage in the late evening hours, around 8:00pm or 9:00pm.

Weekday Only Hourly Load Profile
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Weekend Only Hourly Load Profile
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Appendix 5: Distributions of Initial and Final Populations

These findings are supporied by a Kolmogorov-Smirnov Z test of the survey responses of the
two logger study populations, which compared the responses of each population to similar
questions on the surveys to determine whether the two populations are similar to one another,
that is, come from similar distributions. Because participants self-select into the survey
responses and logger studies, it is important to confirm that the samples are similar. The
absolute, positive, and negative statistics display the largest di{fferences between distributions in
each sample. The “Asymp Sig.” values state whether this difference is significant. If the
significance, or P values, are greater than .01, then we cannot reject the statement that the
populations come from the same distribution.

Tables 7 and 8 show the first test, comparing the initial and final lighting logger study
populations. The P values for this test are above .01, meaning that we cannot reject the statement
that the populations come from the same distribution. P values for questions 8 through 11 are
affected by the fact that the surveys were given before and after the implementation of the CFL
program. Questions 8 through 11 also have the largest absolute difference values.

Table 7. K-S Z test for Initial and Final Lighting Logger Study Populations

1 2 3 4 5 o] 7 8
Do you
recall
receiving
What is the CFL bulb
approximate How coupons
square many Do you | from Duke
footage people own or | Energy, for
(heated area) | livein | Typeof | Type of | Primary | Primary reni use in
of your your heating | cooling | healing | cooling | your Wal-Mart
home? home? | system? | system? | fuel? fuel? | home? | GE bulbs?
Most Absolute
Extreme 249 238 108 124 084 082 341 475
Differences
Positive 249 238 013 124 000 .0B2 341 A75
Negative -1251 -.148 -.108 -0383 | -.084 .000 000 000
;Mmogom\-’wsmifﬂo" 1104 1101 4898 578 387 3791 1.590 2197
Asymp. Sig. (2-tailed) 175 177 965 892 998 .99% 013 000
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Table 8. K-5 Z test for Initial and Final Lighting Logger Study Populations continued

g 10 11 12 13 14 15 16 17 18
How
many How many
CFL Did you CFLs did How
How bulbs change you have would
many would the How How many in your In you best
CFL you hours of | many of | CFL bulbs | Overall, house what | describe
bulbs have How use the CFL.s | have you how before you | year | the type
did you | bought many since you since salisfied bought was | of home
purcha | withoul | CFls are | inslaling | installed | purchased | are you these your | in which
sein the Now the have you without | with the | discounted | home you
total? | coupon? i installed? | CFLs? | removed? | coupons? | CFLs? CFLS? | buili? { live?
lost Absolute
xtreme 970 306 7186 070 229 203 241 2481 243 110
ifferences
Positive .000 .000 .000 070 229 .000 241 0311 000 A10
Negative -.970 -.306 -718 Coo 000 -.203 000 -.248 | -.243 -.091
Kolmogorov-Smirnov Z | 4,211 1253 2 869 266 650 802 889 .884 | 1.086 504
Asymp. Sig. (2-tailed) .000 086 000 1.000 793 540 408 416 | .189 961
Tables 9 and 10 show a K-S Z test comparing the entire survey population for each survey (not
just the lighting logger participants). The results of this test show similar results to the first K-S
Z.test comparing the logger study participants only. Again, the P values are above .01, meaning
we cannot reject the statement that the two populations are similar. The largest absolute
differences between the populations are from questions 8 through 11.
Table 9. K-S Z test for Initial and Final CFL Program Survey Populations
Do you
recall
receiving
What is the CFL bulb
approximate How coupons
square many Do you | from Duke
footage pecple own or | Energy, for
(heated area) | livein | Typeof | Typeof | Primary | Primary rent use in Wal-
of your your heating | cooling | heating | cooling your Mart GE
home? home? ; system? | system? | fuel? fuel? | home? bulbs?
Most Absolute
Extreme 175 207 082 108 0Bt 106 242 470
Differences
Positive 175 207 062 108 029 106 242 470
Negative -063 - 094 -018 - 028 -.081 000 000 000
Kolmogorov-Smirnov Z 1016 1262 379 867 493 655 | 1498 2872
Asymp Sig (2-tailed) 254 083 999 765 968 .784 023 .000
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Table 10, K-S Z test for Initial and Final CFL Program Survey Populations continued

How
many How
CFL How many would
bulbs Did you CFl.s did you
How would change How How you have in best
many you the many of | many CFL | Overall, in your what | describ
CFL have How hours of | the CFLs bulbs how house year e the
buibs bought many use you have you | satisfie | before you | was | typeof
did you | without | CFLs are | since instalted since d are bought your | homein
purchas the now installin | have you | purchase you these hormn which
e coupon | installed g the removed | dwithout | withthe | discounte e you
in total? ? ? CFis? ? coupons? | CFLs? | d CFLS? | built? live?
ost Absoiute
xireme 968 324 715 073 240 261 214 169 215 145
ifferences
Posilive 000 028 000 073 240 coo 214 169 | 000 145
Negative - 968 - 324 - 715 000 - 008 -261 000 -144 | - 215 023
Kolmogorov-Smimov Z | 5400 | 1543 3499 334 753 1251 937 706 | 22 895
Asymp Sig. (2-tailed) 000 009 000 1.000 822 087 343 701 | 075 400

These findings are also supported by a K-S 7 test of the lighting logger data for each population,
which finds that we cannot reject the null hypothesis that the two populations come from the
same distribution based on the p value greater than .05 (95% confidence).

Table 11. K-8 Z test {or lnitial and Final Lightin

Logger Study Populations

average hours
per day

Most Extreme Absolute 135
Differences Positive 026
Negative - 135

Kalmogorov-Smirnov Z 1245
Asymp. Sig. (2-tailed) 080
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Appendix 6: Wal-Mart CFL Coupon Mailer

Black boxes mark placement of address labels and barcodes.

Duke
FEnergy.
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SAVE TODAY AND TOMGRROW WiTH
ERNERGY SAVING LIGHT BULBS

SNV
vkl
2-pack of GFLx

el quithly ada up and you'll B nelping o ooisees
Des tesaibes YWhEN YO Garciiage i mstall o
weeln el

 Baviy

P ot e anterd Ble ot vach bty

snps Move Yath These valoable Coupuns
i Mart tday b b a threnepack of GE Epargy Smart”
fight betbs and stat

F‘A Duke
& Energy-

WALMART

Cortar

saart.

& enorgy

e

MANUFACTURER'S COUPOR » EXPIRES 66.30.06
RMARUFACTURER'S COUPON = EXPIRES 06.30.08

£
L
8
b

3
it
i

September 2, 2008 105 Duke Energy



TecMarket Works

CFL Report: Appendices

Appendix 7: CFL Program Interactions with Retailers

This is a chart of the interactions between the various campaigns and stores that a CFL

promotion has occurred in so far (including and in addition to Wal-Mart).

A letter represents a distributor, and a number represents a subset of that distributor (web, other,

mail, etc.).

Interactions: - .| Number of customers . -
Al 275
B1 1683
Bt & At 1
Cl 326
C1 &A1 1
C1&Bt 9
D1 &B1 4573
D1 &A1 12
D1&B1 47
D1&CH1 1
A2 101
AZ & B1 1
A2 & C1 2
A2 & D1 g
A3 36
A3 & Bt 1
A3 & D1 1
A3 & A2 &N 1
E1 6172
E1&A1 27
E1 & B1 71
E1&B1&A1 2
E18&C1 29
Et&C1&B1 3
Et1& D1 26
E1&D1 &A1 2
E1&D1 & B1 1
E1&D1&C1 2
D2 289628
D2 & A1 45
D2 & B1 162
D2 & B1 & At 2
D2 & D1 120
D2 & A2 21
D2 & A3 10
D2 & E1 1870
D2&ET &A1 13
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D2&E1&B] 28
D2& E1&B1 &A1 1
D2 &E1&D1 27
D2& E1&D1&B1 2
Total 45242

September 2, 2008

107

Duke Energy



TecMarket Works CFL Report: Appendices

Appendix 8: Tables of Customer Characteristics Model Data

The following tables describe the customer characteristics that were appended to customer data
for the Customer Characteristics model in Section 1. As previously stated, the model compared
equal populations of CFL redeemers and other customers to determine the characteristics of
customers more likely to participate in the promotion. The tables show the distribution of
responses. In some cases, customer responses were grouped into ranges. Where applicable, the
ranges are based on the characteristics of customers more likely to participate in the program (for
example, “Age of head of household” is grouped into customers younger than 57 and customers
57 or older, with customers 57 or older more likely to participate) The tables included are for
the 9 variables that were found to be significant in the model.

6001
761- | 1501- | 2261- | 3001- | 3751- | 4501- | 5251- and
0 1-750 { 1500 2250 | 3000 3750 | 4500 5250 5000 | greater | Total

December 121 2581 2649 926 381 122 44 18 4 5 6742

u
(Ff’ea{?eeemers) 2% | 383% | 393% | 137% | 57% | 18% | 7%| 3% | 1%| 1% | 1000%
6007
761- | 1501- | 2251- | 3001- | 3751- | 4501- | 5251- | and
0 1-750 1500 2250 3000 3750 4500 5250 6000 | greater | Totai
Becember 50| 5439 | 5097 | 1773 707 | 259 95 38 15 11] 13484
( ,ﬁgge 4% | 403% | 378% | 131% | 52%! 19% 7% % 1% 4% | 100.0%

<57 |»>=57| Total
Age of head of household {Redeemers){ 2762 | 3980 6742

41 0% | 59.0% | 100.0%

<57 | >=57] Total
Age of head of household (All) | 7443 | 60411 13484

55.2% | 44 8% | 100.0%

< 25,000 to 50,000 to 75,000 to Over
25,000 49,999 74,999 100,000 100,000 Total
Family income 887 1944 1537 1035 1338 | 6742
(Redeemers) 13 2% 28 8% 22 B% 15.4% 19.5% | 100.0%

< 25,000 | 25,000 to 48,899 | 50,000 to 74,999 | 75,000 to 100,000 | Over 100,000 | Total
Family income (All) 2052 3764 2884 1056 2828 | 13484
15.2% 27.9% 21.4% 14 5% 21 0% | 100.0%
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Most Least
tikely to | Likely | likelyto Likely Most likely Self reported
rent o rent rent homeowner homeowner homeowner Total
Owner or renter 76 470 94 108 333 5571 6742
probability 9 0% o 2 9% 49% 82 6% %
(Redeemers) 1.1% 7 0% 1 4% 9% b A | 100.0%
Most l.east
likely to | Likelyto | likely to Likely Most fikely Self reported
rent rent rent homeowner homeowner homeowner Total
Owner oF renter 293 1648 238 385 548 10472 | 13484
probability (All) 22% | 115% 18% 2.0% 4.1% 77.7% | 100.0%
< =G years | Between7 and 21| > 21 years | Total
l.ength of residence (Redeemers) 1651 2444 2647 6742
24.5% 36.3% 39.3% | 100.0%
<=6 years | Between7 and 21| >21years | Total
Length of residence (All} 4051 5204 4229 | 13484
30.0% 38 6% 31.4% | 100.0%
0 1 2 2 3 4 5 6 7 Total
Number of adults in household 7 1225 [ 2841 1485 687 | 271 B9 | 26 6742
{Redeemer) 1% | 18.2% | 0% | 436% | 22.2% | 10.2% | 4.0% | 13% | 4% | 100.0%
t] 1 2 2 3 4 5 B 7 8 Total
Number of adults in household 16 3171 2| 5930 2857|1174 4531 144! 34 3| 13484
(Al A% | 23.5% | Q% | 44 0% | 19.0% | 8.7% | 34% | 1.1% | 3% | 0% | 100.0%
101,600 | 251,000 | 501,000 | 751,000
<= 51,000 0 to to o to i > 1
0 50,000 | 100,000 | 250,600 | 500,000 | 750,000 million million Total
Sales price of 2250 1063 1334 1789 273 30 1 2 6742
h
(Rodeomer) | 334% | 158% | 198% | 265%| 40% 4% 0%|  0%| 1000%
101,000 251,000 501,000 751,000
<= 51,000 to {o to to ot >4
0 50,000 100,000 250,000 500,000 750,000 million million Total
Sales 4645 2012 2570 3576 591 71 10 9 13484
price
ggme 34 4% 14 9% 19.1% 26.5% 4 4% 5% 1% 1% 100.0%
(Al
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= 10 =
Most Least
likely 2 3 4 5 5] 7 8 9 likely Total
Internet 566 497 546 547 857 738 819 862 746 564 6742
Adoption
score 8.4% 7 4% 8.1% B1% | 127% | 108%  121% | 128% | 11 1% 84% | 100 0%
(Redeemer)
= ?{J o
Most Least
likely 2 3 4 5 6 8 9 likely Total
Internet 1379 1185 1250 1251 1820 1578 1548 1440 1129 896 | 13484
Adoption
?Xg)m 10 2% 8 9% 9 3% 93% | 135% 1 117% | 115% | 107% 8 4% 66% | 100.0%
= 10 =
Most Least
likely 2 3 4 5 5 6 7 8 e likely | Total
Probabilty of | 5621 813, 624| 810 1| 586| 657, 676, 684 819 7i10| 6742
revolving
monthly 83% 1 12.1% | 93% | 90% | 0% | 87% | 97% | 100% | 10.1% | 12 1% | 105% | 100.0%
payments . a . (] . (13 . (*] G (1] (*] 0 (1] 1] . G . (+]
{Redeemers)
= 10 =
Most Least
likely 2 3 4 5 5 5 7 8 9 likely | Total
Pfrobab'flity 1601 | 18581 1502 ! 1380 3| 1218] 1293] 1217 1160 1200| 10811 13484
a3
revelving
monthly 119% | 138% | 11.1% | 102% 0% 90% | 96% | 90% 86% | 80% 7 8% | 100.0%
paymenis
(AlD -
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Executive Summary

About This Report

This report presents the updated results of a process and impact evaluation of Duke
Energy’s Small Commercial and Industrial Incentive Program as it operates in Kentucky.
The initial evaluation was performed in 2007, and this version presents an update to the
evaluation based on further research conducted in 2008. This was done to better evaluate
the program after more participants have utilized the program’s offerings.

This program provides incentives for commercial and industrial electric customers not on
rate TT (Time-of-Day Rate for Service at Transmission Voltage). The incentives can be
applied to new buildings or retrofits, and cover lighting, HVAC and Pumps/Motors.

This report presents the results from a process and impact evaluation.

The first section provides the results from the process evaluation. The process evaluation
employed in-depth interviews with program design, planning and implementation staff,
and short interviews with program participants.

The second section provides findings from the impact evaluation efforts. The impact
evaluation employed a tracking system review and an engineering review of lighting
energy savings calculations.

Summary of Findings

An overview of the key findings identified through this evaluation is presented in this
section.

Significant Process Evaluation Findings
Program Technologies

The equipment incentivized under the Kentucky C&I Program are selected by a panel of
industry experts and reviewed regularly. This practice ensures that the most efficient
technologies are covered and incentivized by the program.

Changes in technologies and incentives will bring on customer dissatisfaction, but are
necessary as the technologies in the market become more efficient. When the
technologies being offered are updated and certain equipment is no longer incentivized,
there should be two to three month window for those technologies to remain on the list
and be incentivized for those that provide receipts showing that the purchase was made
before the equipment was removed from the program.

The Incentives

The incentives are altered according to the suggestions of the industry expert panel and
are subject to change, resulting in some participant dissatisfaction when they change.
However, this condition cannot be avoided. The incentives are not to exceed 50 percent
of the incremental price of the energy efficient equipment. As a result, when changes to



the incremental efficiency costs are observed, changes are required in the incentives
accordingly.

The participants are generally happy with the level of the incentives, however some
participants believe it takes too long for the incentives to be processed. At the current size
of the program this is not a substantial problem, however, this issue should be addressed
by the program’s management. Incentives should be paid quickly to support strong
participant satisfaction and encourage participation. If the program expands to serve
more customers, it is recommended that additional efforts be implemented to reduce
incentive payment durations. Participants report that incentives take from 4 to 8 weeks to
obtain, so we recommend changes to the processing process be incorporated into the
process to allow payments within two weeks of the receipt of the appropriate applications
for non-inspected participants and 4 weeks for inspected participants. We understand that
changes to the rebate process are underway. An outside contractor has been hired and
beginning March 1, 2007, all checks should be delivered to the customers within 2-3
weeks provided that the applications are accurate and complete.

Program Satisfaction

The participants are satisfied with the program overall, and think it is a great program that
provides an extra push to help customers make an energy efficient choice.

Significant Impact Findings

The gross energy and demand savings by measure estimated by this evaluation for the
lighting measures studied are summarized in Table 1.

Table 1. Revised Lighting Measure Gross Savings

Fixture Type kWifixture kWh/fixture
CFi.-Hardwired {fixture & butb 0.043 315
CFL-Screw-in {(bulb only) 0.037 151
LED Exit Signs Electronic Fixtures (retrofit only) 0.031 149
T5 1 Lamp replacing T12 (retrofit only) 0.005 29
T8 HO High Bay 2L {retrofit only) 0.138 404
T5 HO High Bay 4L (retrofit only) 0.174 1384
T5 HO High Bay 6L {refrofit only) 0.074 222
T5 HO High Bay 8L (retrofit only) -0.025 -167
T8 High-bay- 4 ft 4 lamp (retrofit only) 0.121 1184
T8 High-bay- 4 ft 8 lamp (retrofit only) 0.188 1331
T8 High-bay- 4 ft 8 lamp (refrofit only) 0,128 324
T8-2 ft 2 lamp (retrofit only) 0.004 34
18-2 ft 3 lamp {retrofit only) 0.016 36
T8-4 ft 1 iamp (retrofit only) 0.011 44
T8-4 ft 2 lamp (retrofit only) 0.013 84
T8-4 ft 3 lamp (refrofit only) 0.020 116
T8-4 ft 4 lamp {retrofi only) 0.031 216




[T8-8 ft 2 lamp (retrofit only) I 0014 | 63 |

Freeridership for this program was estimated at 40%. Using this freeridership estimate
along with the effective useful life of the lighting measures installed under the program,
the total gross and net first year and lifecycle impacts for the lighting component of the
Kentucky Cé&l program are shown in Table 2.

Table 2. First Year and Lifecycle Gross and Net Savings for Lighting Component of
Kentucky C&l Program

Parameter KWh kW
First year gross savings 9,094,049 1,509
First year net savings 5,906,429 805
Lifecycle gross savings 06,746,174

Lifecycle net savings 58,047,705

The impact analysis was confounded by several factors that could be improved in the

future;

o

Ambiguity in measure descriptions. The lighting measure descriptions in the
tracking system for T-8 fluorescent lamps were somewhat ambiguous. Although
the lamp type, length and number of lamps per fixture were recorded, the lamp
watls were not. Several styles of T-8 lamps with varying input watts are
available, and adding a lamp wattage description will better define the specific
type of the installed measure.

Lack of building type information. Lighting and HVAC measure savings
calculations rely on an understanding of the building type. An additional field
indicating the building type or customer SIC or NAICS code was included in the
program tracking database, but the data were sparsely populated Errors in
lighting program tracking database internal algorithms. The lighting program
tracking database carried estimates of energy and demand savings that were in
error. These errors were identified during the course of conducting the
evaluation, and revised savings estimates based on the tracked fixture type,
installation quantity, and self-reported operating hours were developed.




Introduction

This report presents the results of a process and impact evaluation of the Small
Commercial and Industrial Incentive Program as it is provided in Kentucky. To conduct
the process evaluation we interviewed program managers and program participants. To
conduct the impact evaluation, we relied on an engineering analysis of information
provided in the program tracking system.

Program Description

Duke Energy encourages its business customers to increase the energy efficiency of their
facilities through their Commercial and Industrial Energy Efficiency Rebate Program.
The equipment rebates provided through this program are available to Duke Energy’s
Kentucky commercial and industrial customers who are not in rate group TT (Time-of-
Day Rate for Service at Transmission Voltage) Eligible products include lighting,
HVAC and Motors/Pumps. The energy efficient equipment can be installed in new or
existing facilities, however some of the lighting product rebates apply only to retrofit
applications (this change to retrofit only application was made on 4/13/06). Customers
may, depending on the size of the project, install the equipment themselves, however,
those installations have to be inspected by Duke Energy before the rebate is awarded.

Evaluation Methodology

The study methodology consists of the following general parts:

1. In 2007, the process evaluation was performed, in which TecMarket Works
surveyed 15 participants from a pool of available Kentucky customers, and an in-
depth interview with the program manager. For the 2008 update, TecMarket
Works performed 25 short surveys with participants in August of 2008 that
focused on freeridership and satisfaction.

2. Animpact analysis that combined a review of the program tracking system and an
enginecring review of the savings estimates from the lighting component of the
program.

Process Evaluation

The process evaluation included a telephone interview with the Duke Energy program
manager and interviews with program participants. The management interview focused
on the design, planning, and implementation of the program and a review of the
program’s goals and objectives. This interview was conducted with Connie Rhodes,
Duke Energy’s Small Commercial and Industrial Program Manager. Interviews were
also conducted with participants, these interviews focused on their participation
experiences, satisfaction with the program, the operations of the program and other
subjects presented in this report.

The interviews were conducted in January 2007. Both sets of interviews followed formal
evaluation interview protocols. These protocols are provided in Appendix A and B of



this report and allow the reader to examine the range and scope of the questions
addressed during the interviews.

Ninety-six participant interviews were conducted with both Indiana (81) and Kentucky
(N=15) participants. The low number of interviews with Kentucky participants is
because of the small number of participants in that program, consistent with the current
level of the budgeted offerings in that region. The Indiana interviews are discussed in this
report in order to compare the two programs and to provide information on programs that
are operated with a similar approach. While the two programs are not identical, the
differences are minor from a process evaluation perspective. The participants
interviewed were randomly selected from the following location/technology groups:
Kentucky-HVAC, Kentucky-Lighting, Indiana-Lighting, Indiana-HVAC, and Indiana-
Motors. Table 3 below presents the number of participants in each of the five groups,
and indicates the number that were randomly targeted from each group. Due to the low
numbers of customers in HVAC and Motors, we were unable 10 obtain the number of
interviews planned due to refusals, closed businesses, and personnel changes.

Table 3. Interviewed Participants in the Small C&l Incentive Program

2008
Target: Number Conducted: it
Program P::lrjt,irzz?:;r?t; of interviews, Number of (!‘:r:ﬁ(rj‘ﬁg:;z
n=100 Interviews, n=96 for Update
indiana HVAC 81 15 11 T
Indiana
Lighting 260 61 68
Indiana Motors 7 5 2 e
Kentucky
HVAC 10 8 4 3
Kentucky :
Lighting 48 1 1 22

Energy Impact Evaluation

The impact evaluation used an engineering-based approach to estimate savings from the
lighting component of the program. A review of the program tracking database revealed
a problem with the tracking system savings estimates. The savings for each lighting
measure were recalculated using the fixture watt savings estimates developed during
program design, measure counts as recorded in the tracking system, coincidence factors
assigned by building type, and customer self-reported operating hours.

The revised tracking system estimates were used to develop average per measure demand
and energy savings for each measure installed under the program. Demand and energy
savings were summed across all lighting measures to estimate first year program savings.
Freeridership estimates were applied to the gross savings to estimate first year net
impacts. Effective useful life (EUL) estimates were applied to each measure to estimate
life cycle gross and net energy savings.



Section I: Process Interview Results

A total of ninety-six interviews were conducted with participants of the Small C&l
Incentive Program, 15 of which were Kentucky customers. All of the interviewees took
part in one or more program offerings. At the time of the evaluation, there was a small
sample of Kentucky customers that had completed the full participation process for
TecMarket Works to interview. The 2008 update provides more information on the
program’s operations as participation has increased. Twenty-five short surveys were
conducted. The interviews focused on freeridership and satisfaction, and this section is
updated where appropriate. Question about awareness of the program, understanding of
the program, reasons for participating, etc., were not addressed in the short survey.

There are suggestions {or improvement for the program discussed in this report; however,
the program is meeting its objectives as it is currently operated. In summary, some
participants would like to have energy audits made available through the program, or
have more program-related contact with their vendors when program offerings are
changed or when new technologies are added to the program. The program seems to be
experiencing a slow but steady increase in participation. This may be due to marketing
and participant networking, to higher energy costs increasing interests in the program, to
the falling price of energy efficient technologies relative to the program incentive levels,
or a combination of these reasons. The participant population, at this time, is too small to
be able to define the exact cause of the increased interest. However, the program
managers have noticed the increase. This increase has led to the program being able (o
process the program’s budget allocations to participants. Additional participation will
require additional program budgets.

Awareness and Understanding of the Program

All of the Kentucky customers contacted remembered participating in the program. Most
of the customers found out about the Program through a brochure mailed by Duke Energy
(40%), or from their contractor (33%). Other sources were Duke Energy’s web site and
word of mouth. Table 4 below presents the responses.

Table 4. Awareness of the Kentucky Small C&i Program

Number | Percent

Remember Participating 15 100%
How Participants Discovered Program

Duke brochure B 40%

Contractor 5 33%

Duke web site 1 7%

Owner of business told me 1 7%

Owner of another business told me 1 7%

Don't recall 1 7%

Over half (60%) of the customers were able to make a participation decision based on the
information they received when they first learned about the program, while the other 40



percent had to obtain further information about the program in order to decide to
participate. Of the customers that had to find more information, five of them (83%) were
able to have their questions answered by visiting the program web site, calling their
contractor, or calling Duke Energy. One customer with further questions went to the web
site to find more information about the program, but found the information there was too
vague and confusing for a “lay person™, yet decided to participate without a complete
understanding of the program. The other customer with additional unanswered questions
could not recall what the specific issue was.

Table 5. Understanding of the Kentucky Smail C&) Program

Number Percent
The Program Information was Adequate g 60%
Not adequate; went to web site 3 20%
Not adeguate; called contractor 2 13%
Not adequate; called Duke 1 7%
Did you have Questions About the
Program that were not Answered?
Yes 2 13%
No 13 87%

Program Paperwork

The participants themselves filled out the application forms 60 percent of the time, while
the others were filled out by their contractors. However, the participants were more
likely to submit the forms (73%). All the participants indicated that the program’s forms
were easy to understand. This finding indicates that at this time, there does not seem to
be an issue with the complexity or structure of the participation forms that acts as a
barrier to participant understanding of the form’s requirements.

Table 6. Participants’ Reaction to the Small C&l Program Paperwork

Number | Percent

Wheo Filled Out the Forms?

Participant 9 60%

Contractor 6 40%
Who Submitted the Forms?

Participant 11 73%

Contractor 4 27%
Were the Forms Easy to Understand?

Yes 15 100%

No 0 0%

While a participant may understand a form, that does not mean that they are satisfied with
its structure, function and use. To help get at satisfaction we asked participants about
their satisfaction with the forms. Of the 15 participants interviewed 13 were able to
address this question. These participants rated their satisfaction with the formsona l to
10 scale, with | meaning very dissatisfied and 10 meaning very satisfied. The mean score
from this question is 7.15 indicating acceptance, but some level of dissatisfaction among



the participants. The median satisfaction score was 8. Satisfaction scores for this and
other aspects of the Kentucky program are covered later in this report.

Program Incentives

We asked the participants about the program’s incentives. First, we asked if participants
had any problems receiving the incentive. Only three of the 15 (20%) indicated that they
had problems. When we asked the participants to explain the problem, the following
explanations were provided:

e Qur two incentive checks were sent to our old address, one was returned to Duke,
but they are now waiting for the second check to be returned before re-
processing.

o Duke lost our paperwork.

We did the remodeling in mid-2005 and put the new equipment in service in
2006. When filling out the application I put 2006 as our date of installation,
however, the efficiency level changed in that period and | was no longer eligible
to receive the incentive. If I would have put 2005 as the year on the installation |
would have received the incentive.

Program Participation

Reasons for Participating

We asked the participants what their primary reason was for their participation decision.
Thirty-three percent of the participants indicated that the primary reason for purchasing
or upgrading their equipment was for the energy savings. Another 33 percent said the
reason for the purchase was because of a remodeling project. Twenty-five percent of the
participants indicated that the main reason for the purchase was because it was
recommended by their contractor. The other reasons provided relate in one way or
another to the project. These responses are presented in Figure | below.

We then asked the participants how important the incentive was in the decision to
purchase a more energy efficient model. We asked if it was the primary reason, an
important reason, one of the reasons but not the most important, one of the reasons but a
minor one, or not a reason at all. Forty percent indicated that it was an important reason,
and 33 percent indicated that it wasn’t a reason at all.
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Figure 1. Reasons for Participation

How Important was the Incentive in your Decision?
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Figure 2. Importance of Incentive in Decision



The 2008 survey included the same questions; the following two figures compare the
responses from 2007 to 2008. Figure 3 below shows how the reasons for participating
have changed as the program has gained a stronger footing in Kentucky. A much lower
percentage of the participants are stating that they are participating because of a
contractor recommendation (2007=25%, 2008=4%), and a much higher percentage of
participants are staling that they are participating to achieve energy savings
(2007=31.3%, 2008=60%).

Reasons for Participating: 2007 vs. 2008

Other

@ 2007
Remodeling '

& 2008
Contractor recommendation
improve lighting
Equipmentfailure

Energy savings

Itwas an old system

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Figure 3. Reasons for Participation, 2007 versus 2008

Figure 4 below presents the importance of the incentive to the participants. A higher
percentage of participants are citing the incentive as the “primary reason” or “important
reason” as their reason to participate.
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Figure 4, Importance of Incentive, 2007 versus 2008

Other reasons given for the participants deciding to go with the more energy efficient
options include:

Had to fit existing space, and this option fit

Energy efficient model is cheaper to run

EPACT credit

Improved lighting quality

It makes sense to go as efficient as feasible on new projects

The lights put out the lumens we wanted, and were high quality

It was recommended by our contractor

Other Actions (Spillover)

We asked the participants if they had taken any other energy efficiency actions as a result
of their experiences with the program. Twenty percent indicated that they had taken
other steps towards more energy efficient operations that were in some way influenced by
their participation. These included:

o (halking, sealing and weatherstripping
o replacing lights with energy efficient bulbs
e putting in skylights



e working with other programs, such as KEEPS

Did You Take Any Other Energy Efficient Actions That Were in
Some Way influenced by the Small C&I Program?

Figure 5. Participants Taking Other Energy Efficiency Actions

In the 2008 update, nine out of 24 (38%) of the respondents indicated that they have
made other energy efficient upgrades at their facilities.

» installed high efficiency boilers

« installed inverter drives on motors

+ changed out fire exit signs

v installed motion sensor devices, energy efficient lighting and urinals
o redid compressors and refrigerant compressors

» in the process of a performance contract

» installed new windows in the building

+ installed soft start motors

Figure 6 below presents the responses to freeridership and spillover questions in both the
initial evaluation done in 2007 and the update done in 2008.

Spillover increased since the initial evaluation. In 2007’s evaluation, only 20% of
participants indicated that they took additional energy efficient actions that were in some
way influenced by the Small C&I program. In the 2008 update, that percentage almost
doubled to 38%.
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Figure 6. Freeridership and Spillover questions: 2007 versus 2008

Freeridership

Participants were asked a series of questions about why they participated, their intentions
before discovering the program, what they would have done if the program were not
offered, etc. These and other questions in this section determine the levels of free-
ridership with the Kentucky program.

We asked the participants the following question: “Did you originally plan on purchasing
the exact same efficiency level in the equipment you purchased before you knew that
there was an incentive offered by Dulke Erergy?” The responses to this question indicate
that the program is not the motivating factor for these participants to make an energy
efficient choice. Most (67%) of the participants said that they had already planned on
purchasing the exact same efficiency level before they knew about the program. The
responses from the 2008 update survey revealed that 70% (statistically no different from
the previous survey) of the participants had already planned on purchasing the same
efficiency level. While we are not suggesting that the freerider rate is 67 or 70 percent
because even for many of these, the program influenced the timing of the installation in a
way that captured program-induced savings, (this is discussed in more detail in the
impact section of this report) this suggests that there is a need to focus additional
attention on ways to reduce the level of freeridership. See Figure 7 below.



The next question asked: “In your decision process, did you search for or consider other
less energy efficient equipment that might have cost less?”. The responses to this
question confirmed the responses of the previous question, as 73 percent did not consider
less energy efficient equipment, indicating that a significant majority of the participants
had intended to buy the energy efficient models regardless of the program’s objectives
(see Figure 8 below). This level increased to 88% in the 2008 update survey (see Figure
6 on page 14,

Did You Plan on Purchasing Energy Efficient Equipment
Before Knowing About the Program and lts Incentives?

Figure 7. Intended Efficiency Levels Before the Program



Did You Consider Other Less Energy Efficient Equipment that
Might Have Cost Less?

Figure 8. Participants Searching for Less Energy Efficient Options

We also asked the participants if they would have delayed their purchase if the incentives
offered through the program would not have been available. The responses to this
question reduce the level of free-ridership slightly, because half (47%, or 48% in 2008)
said that the project would have been delayed if the incentive was unavailable, meaning
that the incentive pushed several participants forward with their energy efficient project
creating savings earlier than what would have otherwise have been achieved. Likewise,
some of the participants indicated that they would have never implemented their project
without the incentive, or that it would have been delayed indefinitely. The length of
delay varied from less than one year to indefinitely (see Figure 9 and Table 7 below).
If the Incentive Was Not Available,
Would You Have Delayed Your Project?

Figure 9. Effects of Incentive on Timing of Project



Table 7. Length of Delay of Project if Incentive Was Not Available

n= Length of Delay
Less than a year

1-2 year

Don't Know

indefinitely

Wouldn't Have Done Project

- (B3N | —

Calculation of Freeridership

Because the sampling frame within Kentucky alone was not large enough to calculate
freerider levels exclusively for Kentucky programs as a stand alone program, we
combined the freerider question results from the Kentucky participants with the
participants from the Indiana Small Commercial Program evaluation. The Kentucky
and Indiana programs are operated in the same way, using the same technologies and
rebate levels, and are managed by the same program staff. Together, the two evaluations
provided 85 participants who were able to answer the freerider questions to support the
analysis.

For the 2008 update, we are using only Kentucky respondents. There were 15 in 2007,
and 25 in 2008, for a total of 40 participants to drive the freeridership estimates for the
2008 update.

In calculating freeridership levels we used a per-participant calculation of the influence of
the program on their decision to make the change, on the role the incentive played in the
decision to go to the high efficiency model, and the amount of delay that would have
occurred to the upgrade without the incentive. We informed this analysis by the
responses to the questions on whether or not the participant searched or considered
equipment of lower efficiency and the reason {or upgrading to the high efficiency
equipment. As in all freerider analysis this process requires the application of
professional judgment because typically from 20 to 40 percent of the participants give
responses that are not consistently logical. For example, customers will say that they that
they originally planned on buying the same level of efficiency, and then respond that the
incentive was important to their decision to go to the energy efficient model. In cases
where the responses appear contradictory we gave a partial credit to the program for
helping to speed the project forward when the incentive was important in that timing. For
these reasons the approach for estimating freeridership is controversial within the
evaluation community, with many top-of-the-field evaluation professionals agreeing that
it is an inexact and problematic science. However, the use of a partial credit is a standard
practice in the freerider estimation process and is used in all evaluation approaches.

Using this approach we provided the following credits based on the responses received:

|

Type of participant | Credit provided to | Number of | 2008 Update: |




the program for
driving the energy
efficient decision

respondents in
group

Number of
respondents
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Before hearing about the
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plan on going with the
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100

33
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. and the project would have
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delay
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50

! the choice, but did not
speed the project forward
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going with the same
equiprment, but said the
incentive was a reason for

25

15

Planned on the same
equipment, the incentive
had no effect, did not speed
the project,

29

Calculated freerider level

2007 Average
freeridership = .50
2008 Average
freeridership = .40

N=85

N=40

Using the distributions presented above, the average freerider rate for this program was
0.50 when evaluated in 2007, but as dropped to 0.40 when evaluated for the 2008 update.
This means that it is estimated that about 40% of the energy saved would have been
saved even if the program had not provided the incentives to the participants. While the
field of evaluation has no reliable approach for estimating freeridership, our professional

judgment suggests that the rate for this program is in the .3 to .5 range and can be

assumed to be {rom 35 to 45 percent as currently implemented. Within the field of
evaluation, freerider rates for these types of programs range from a low of 25 to 30
percent for programs with enroliment screeners that refuse participation to customers
who say they are going to take the same actions, to a high of 60 to 65 percent for




programs that allow open enroilment. Duke Energy’s program holds a position on the
lower side of this range indicating an effective program that helps reduce freeridership.
However this rate indicates that there remains a need to educate both customers and
equipment contractors and trade allies that the program’s incentives are to be provided
only to the customers that will not take the energy efficient choice without the incentive.

We also point out that the above freerider estimate is not adjusted to account for
spillover. As with most purchase decisions, the decisions that are considered to be
successful or correctly made are often repeated by the same decision makers. For
example, if a participant has two facilities and takes the action because of the program in
one of the facilities, that same individual is likely to take the same action in the second
facility with or without the program. Thus, program spillover, or the replications of
actions taken via the program, often offset the freerider rate and act to increase the net
energy impacts associated with a program. When we asked participants what additional
actions they took at their facilities because of the information provided by the program,
about 38 percent of the respondents indicated that they took one or more actions (see
Other Actions — Spillover section of this report). While the calculation of the savings
from the other program-influenced actions is beyond the scope of this study, these actions
act to increase the savings from the program. As a result, while the freerider rate for this
program is estimated at 0.40, the net rate, once the freerider rate is adjusted for spillover,
appears to be in the .15 to .25 percent range. Again, this estimate is beyond the scope of
this study and would require an assessment of the level of energy savings achieved from
the reported spillover to estimate more precisely.

Contact with Duke Energy

Almost half of the participants had to contact Duke Energy at some point during their
participation experience. Of the participants that contacted Duke Energy for program
information or clarification, 43 percent did not think their questions or needs were
handled effectively by Duke Energy. However, a review of the comments indicates that
the problem may not rest in the communication approach, but with the processes used for
processing rebates. Never-the-less, this data indicates that it may be necessary to monitor
the communications between Duke Energy and the program participant to determine if
there is a communication issue that needs to be addressed. Because of the small sample
size and the nature of the comments, these data should not be considered conclusive of an
issue that needs to be resolved, yet when 43 percent of interviewees indicate that they do
not think Duke Energy handled their issues effectively there is cause for concern over
why these were not handled effectively.

Often times vendors would call in and ask for exceptions to be made to the rules for
different measures (different configurations, different technologies) and they would get
very frustrated with managers when they were told that this is a prescriptive, not a
customized program. There was a lot of frustration with the “first come- first served” but
program managers have since implemented a “reservation” process driven by the number
of applications we received and the amount of the incentives.

| | Number | Percent |




Participant Contacted Duke
Yes 7 47%
No 8 53%
Were your Questions Effectively
Handled?
Yes 4 57%
No 3 43%

The reasons for their dissatisfaction with the responses are:

Duke answered my questions with vague responses

The incentive should be sent within a month, takes too long now
Still waiting for my incentive check, takes too long, it's a mess

It would be better i{ the incentive check was sent within 2 months, it
takes too long

Duke needs to fully explain the reasons for changes in efficiency
levels

Increasing Participation

We asked the participants for ways in which Duke Energy could increase interest and
participation in the program. The most popular response received centered around a
suggestion to increase the incentive levels. Thirty-nine percent of the participants
provided this response. Fifteen percent had other suggestions including:

Provide energy audits through the program

Eliminate $50,000 cap so you get bigger projects

Provide potential customers with objective case studies to support
claims

Decrease the amount of paperwork involved, speed up the process,
takes too long

The program manager interviewed in this study suggested that increasing the marketing
efforts would result in an increase the levels of participation. This is something that
should be assessed to identify cost effective ways to market the program. For example,
other programs use bill inserts to their commercial customers, presentations and
discussions with trade ally groups, presentations and discussions with contractors and
business partners, advertising or public service announcements in trade journals, case
stories in business publications, journals, industry newsletters, industry awards
ceremonies, etc. etc. Duke Energy should explore these potential avenues to see which
marketing efforts are cost effective and can be developed within the programs
management and marketing budgets.
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Figure 10. Suggestions for Increasing Participation

Program Satisfaction

We asked the participants about their satisfaction with various program components. We
asked them to rate their satisfaction on a 10-point scale with 1 meaning they were very
dissatisfied and 10 meaning they were very satisfied. If a participant scored any of the
aspects with a score of 8 or lower, we asked the participant how that aspect could be
improved. The program overall received an average score of 7.42 and a median score of
8. This indicates that the program has some areas in which at least half the participants
are, to some degree, dissatisfied with some component of the program. Dissatisfaction
with a program impacts the level of support that participants can provide to the program.
This in-turn impacts the most effective information dissemination method by which word
of the program spreads in a market — peer-networking. If 50 percent of the participants in
some way are dissatisfied with a program, that program cannot be expected to ever have
strong demand. Each of the program aspects that contractors voice some level of
dissatisfaction with are discussed below. The contractors’ satisfaction scores are provided
in Figure 11.
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Figure 11. Program Satisfaction Scores

Incentive Levels

The incentive levels are set by a panel of industry experts and are limited to rebate no
more than 50 percent of the incremental equipment cost difference between the standard
efficiency model and the high efficiency model. This differential is set by policy. When
prices change, the advisors review the typical equipment cost and the appropriate changes
to the incentives are made so that the 50 percent level is maintained.

The median satisfaction score for the incentive levels is 8, meaning that half of the
respondents scored their satisfaction with the incentive levels at 8 or above and the other
half scored less than eight. However, the mean score for the incentive levels is 6.80.

This data means that while most participants scored the incentive level higher, a few were
significantly dissatisfied with the incentive to provide a significantly lower score. This
somewhat low mean-score can be explained by the participants’ comments on how to
improve satisfaction with the incentive amount. These comments are:

remove the $50,000 incentive cap so more energy can be saved

o the incentive was cut in half from the time we viewed the web site
fand decided to participate] and the time we talked to someone [about
the rebate amount]

o the incentives decreased to covering 25 percent of added cost [rather
than 50 percent]

s they [incentives] were cut in the middle of the project
e too much program hassle for the amount of money we received



» too much time to participate and too little incentive

e my installation no longer qualified because it was installed in 2003,
but instead started in 2006 [even thought our participation decision
was made in 2005]. The program changed in the middle of our process

While a few participants indicated that the incentive levels are too low compared to the
effort it takes to be a participant, others participants stated that they were dissatisfied
because of the changes that took place during the time of their participation (see above
comments).

Program Forms

Satisfaction with the program forms received a median score of 8, and a mean score of
7.14. These scores indicate that while the forms were not an issue for most of the
participants, for a few the forms presented challenges. The reasons given for the scores 8
or lower are below.

e some ol il was confusing to me, had to ask the electrician 1o get some
of the answers

o they are not written for the lay person to understand

e more explanations are needed for the technologies covered and the
participation and incentive requirements

e 1 had to resend the forms, the first copies I sent were lost by Duke

Time to Get Incentive

Over half (53%) of the participants gave the time it took 1o receive the incentive check
from the time they submitted with the forms with a 10, indicating very strong satisfaction
with the time to get paid. The mean score provided by the participants is 8.07, also a
good score. However, the distance between the 10 score and the mean score is almost a
fuil two points, indicating that there is some significant level of dissatisfaction with a
subset of the participants. Those that gave a score of 8 or lower provided the following
comments:

it should only take 2-3 weeks to get the check
they need to send us the incentive within a month
{ am still waiting for the payment, it's a mess
Payment in less than 2 months would be better

While most customers are very satis{ied with the payment periods, the frequency of these
comments in relationship to the small sample size suggests that there is a need to monitor
these periods 10 determine if there is a process issue.  The small sample size of this study
precludes definitive conclusions, but the fact thal there are a several participants who are
not receiving payments in what they consider 1o be a reasonable period suggest that
attention be placed into determining if there is a process issue and if so, how it can be
solved.



Technologies Covered

The technologies covered by the program are determined by a panel of industry experts,
and the participants seem satisfied with the options available. The changes in
technologies that are rebated are needed in order to keep the participants moving towards
increasing efficiency. However, given the current estimate of 50 percent free ridership, it
is likely that the number and/or type of appliances and equipment incented should be
reviewed and updated once more.

Participants scored their satisfaction with the technologies covered by the program with a
mean score of 7.09 and a median score of 8. These are reasonable technology
satisfaction scores. It is not unusual to find some level of dissatisfaction with the
technologies or with the program’s conditions relating to the technologies. However, one
of the responses is more about the efficiency level change than the technology itself.
Two of the low scores were provided by participants who felt that their equipment should
have been covered by the program, and in one case, the exact model and efficiency was
covered in 2005 when she purchased it, but not covered when she installed it. This goes
back to the issue of timing, which is discussed earlier in this report. While this
participant is not talking about changes in the incentive level, but rather the dropping of a
covered technology from a decision that was made when the technology was covered.
These conditions damage the reputation of the programs if they are not well structured
with plenty of advanced notice provided to match the business decision cycle. Other
comments received inciuded:

o include more lights - some were the same fixtures but not included (T8
was limited to 6 bulbs, they needed 8-bulb)

Program Information

The level of satisfaction with the program information provided received a low mean
satisfaction score of 6.93, however, this aspect also received a high median score of 9,
again indicating that most participants were very satisfied and a few participants were not
satisfied. Comments received include:

e keep the web site’s program language simple
e materials are too complicated for the general public

What Works

The program’s web site is a good tool that allows customers to see what technologies are
covered by the program and identify the incentives levels at the time the examination is
made. The web site has the most up-to-date information available on the program and is
the least expensive method of providing the information to a large number of customers.
As aresult, the program should continue to encourage customers to visit the site to learn
more about the program and current program offerings. Expanded use of the web site can
help eliminate the problem of incentive and technology changes. That is, the web site
can be structured to post the changes months before they become active. At the same



time the program promotional materials should instruct customers to check the web site
for the most up-to-date information on what technologies are covered and the incentive
levels.

Another effective promotional approach rests in the technology vendors and contractors
that can tell their custormers about the program. If the vendors and contractors are kept
current on program operations they can pass the information on to their customers.
Vendors and contractors need to be encouraged to check the web site for current
information when they deal with their customers. To help ensure that the vendors are
keeping up with the program’s operations and changes, they are required to apply to
Duke Energy to be listed as a program vendor every 18 months and become exposed to
the program’s current information. They are also encouraged to help the customers with
the applications to help reduce application error rates. This information, provided by the
program manager, linked to the participant comments may indicate that the application
forms may need to be adjusted to help the “typical” customer deal with the application
process. Discussions with the program manager indicate that vendors and contractors are
able to provide more accurate application forms because they are used to dealing with the
equipment and are more familiar with the application terminology.

We asked the participants to tell us what they thought worked well, and provided them
an opportunity to say what they liked most about the program. Their responses are listed
below:

e it’s an effective too! for helping to install more costly equipment that
will save businesses money in the long run (3 responses)
the program helps shorten the payback period (2 responses)

o the program provides an extra push to make the right choice, it gave us
confidence that it would work and save us money

o it provided us with a financial incentive in exchange for Duke getting
energy savings

* gave us another incentive to save energy (3 responses)

e gives us money-back on our upgrades

What Doesn’t Work

We also asked the participants what they thought did not work well. We received about
half as many responses to this question than to the question of what worked well. The
following responses were provided by participants:

the incentive cap is too low (2 responses)

[not] getting the incentive check as promised by Duke

not enough people know about the program

nobody would give me accurate incentive information, [ spent 5 hours
of my time to get a 334 incentive check

e the decrease in the incentives did not help



» too much paperwork required from us

We also asked the program manager what changes are needed o the program operations
and management. The managers noted that the program is working reasonably well for
the available resources and staff time. The manager noted that the program was managed
and staffed by two people and that the staffing was recently reduced to a single
individual, however, a subcontractor has been hired to assist Duke Energy with the
program.

Program Satisfaction 2008 Update

For the 2008 update, we asked the participants to rate their satisfaction on a 10-point
scale with 1 meaning they were very dissatisfied and 10 meaning they were very
satisfied. If a participant scored any of the aspects with a score of 7 or lower, we asked
the participani how that aspect could be improved.

Figure 12 below shows the mean satisfaction scores for various aspects of the program
from the 2007 evaluation and the 2008 update. The mean satisfaction score for every
aspect of the program discussed has increased, including overall program satisfaction.

Satisfaction Scores, Mean: 2007 vs. 2008

Incentive Levels

8.00

@ 2007
Program Farms
1z 2008

Time to Getincentive

Technologies Covered

Program Information
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Program Overall

o000 100 200 300 400 500 600 V0D 800 900 10,00

1= Very Dissatisfied 10 = Very Satisfied

Figure 12. Mean Satisfaction Scores, 2007 versus 2008



Appendix G

KY P.S (G Electric No. 2
Fourth Revised Sheet No. 78

Duke Energy Kentucky Cancels and Supersedes
1697-A Monmouth Street Third Revised Sheet No. 78
Newport, Kentucky 41071 Page 1 of 1

RIDER DSMR

DEMAND SIDE MANAGEMENT RATE

The Demand Side Management Rate (DSMR) shall be determined in accordance with the provisions of
Rider DSM, Demand Side Management Cost Recovery Rider, Sheet No. 75 of this Tariff.

The DSMR to be applied to residential customer bills beginning with the January 2008 revenue month
is $0 002036 per kilowatt-hour

Beginning with the November 2008 revenue month, a Home Energy Assisiance Program (HEA) charge of
$0. 10 will be applied monthly to residential customer bills through September 2011

The DSMR to be applied to non-residential distribution service cusiomer bills beginning with the January
2009 revenue month is $0 000512 per kilowatt-hour

The DSMR to be appiied for transmission service customer bilis beginning with the January 2002 revenue
month is $0 000047 per kilowatt-hour

tssued by authority of the Kentucky Public Service Commission in Case No. dated

Issued: Effective:

issued by Sandra P. Meyer, President



Appendix H

KY P S3.C GasNo 2
Fourth Revised Sheet No 62

Duke Energy Kentucky Cancels and Supersedes
1697-A Monmouth Street Third Revised Sheet No. 82
Newport, Kentucky 41071 Page 1 of 1

RIDER DSMR

DEMAND SIDE MANAGEMENT RATE

The Demand Side Management Rate (DSMR) shall be determined in accordance with the provisions of
Rider DSM, Demand Side Management Cost Recovery Rider, Sheet No 61 of this Tariff.

The DSMR to be applied to residential customer bills beginning with the January 2009 revenue month is
$0 066904 per hundred cubic feet

Beginning with the November 2008 revenue month, a Home Energy Assistance Program (HEA) charge
of $0. 10 will be applied monthly to residential customer bills through September 2011

The DSMR to be applied to non-residential service customer bills beginning with the January 2009
revenue month is $0 00 per hundred cubic feet

issued by authority of an Order by the Kentucky Public Service Commission dated in Case No. .

Issued: Effective:

Issued by Sandra P Meyer, President



Appentix |
Kealucky DSM Rider

Comparisen of Revenue Requirement lo Rider Recovery

Page Tol 6

{n @) 3 4} (5} (5} T} (8 8 {10y (i1} {12} 3 4
Residenlis! Progmms Piojected Program Cosis  Projected Lost Revenues  Projecied Shered Savings Program Expenditere: Profjram Exp 3 {C) Last Shared Savings 2007 Reconiiation Rider Cottestion (F) {Oves)inder Tollection
/2007 to 672005 (A) /2067 to §/2008 (A T{2007 to 612006 (&) F107 throunh 8708 (B Gas Elpctiic 7R07 through 808 (3) 7/07 lhrough &Ud s Gasil) Elociric {E) Gus Eleliic Gas (G} Elegtac {H)
Res. Conservation & Encrgy Education 5 4598500 S 16525 5 (3,499) S 33453398 5 210421 5 126,113 % $5,048 3% 13,588 NA A NA NA
Refrigerzior Replacament $ 100020 5 5145 § 300 5 86,642.59 s #6.643 5 70+ 8 {7n
Residentint Hame Eaergy Hoese Cafl 5 150,000 8 4981 5 Is708 3 120,804.77 % 76048 5 44855 5 {t.763} & (61.954) NA NA NA NA
Res, Comp Enermqy E I 5 8:500 S - s - 5 4544605 3ee72 8 17.574 5 . NA NA NA MA
Paymeni Plus 5 150000 5 H . 1 144 671.03 s 144671 5 -3
Power Manager 5 BISC00 S 5 174060 % 468.224.59 s 465,225 S 5 166632
Program Deveiopment Fynds 5 140060 S - s - 5 16506055 § 104,388 5 81512 % $ NA NA NA hA
Energy Star Products 5 263000 5 690225 % 63450 % 166224 89 § 104585 5 61870 5 5012282 S a8 A HA HA NA
Energy Etficiency Websiie s 31710 S 26,781 5 2955 5§ $1,15861 $ 708 5 4152 § 4937 % 5.898 NA NA NA NA
Parssaalized Enemy Report Pidol Program S 153000 5 131,547 5 73134 5 (6.000G0; & Ry 5 (2.278) % 5 NA A NA NA
Home Energy Assistanca Pict Progrem {1} $ - 3 $ . 5 . 5 - 5 5 -3 5 3 NA NA
Revenues collected excep! far HEA $ {3854,561) S 795563
Total 5 2423410 3 811033 § 345,040 1.540,788 5 £28,150 5 1011648 5 521,120 S 17104 S{L.458307 § (B67B811 5 (3851461 § 795,582 5 2724504 5 49448

(A} Amounls dentified i1 repen filed on Navember 15, 2007,

(B) Aciual program expenditures, lost revenyes, and shared savings for the period July 1, 2007 through June 30, 20068 and lost revenues {or this pericd and from prior perod SM measure instalations.
(S} Atlosalion of program expenditures Lo gas and eledric. Uses 62 3% gas based upon salraticn af as space healing.

(D} Recovery altowed in with lhe C: issinn's Oder in Case Mo. 2004-00389.

{E) & ry alipwed in with the C issiom's Order in Case No. 2084-00288.

{F} Revances coliecied through the DSM Rider between July 1. 2007 and June 30, 2008

{G) Cotumn {5) + Cokwmn (¥} - Colemn{i1].

{H) Column (6) + Column {7) + Calumn (8] + Cotumn (10) - Celumn{12)

(1} Revenues and expenses for the Hame Enerpy Assistance File! Program. This was rei yer 2008, but no fev Gr expH far {his report petiod.
{1 @ 3} {4) (5} )] it {81 ]
Cammercial Pmgrams Projected Program Cests  Projected Lost Rovenues  Projecied Shared Savings Program Expentiture:  Lost Revenues Shared Savings 2007 Rider {Cveninder
TRO07 te S12008 (A) 1007 10 672008 (A} /2607 1o 642008 {A) /07 wmugh 608 (8] 7/07 through 606 (B 7007 ihrough 608 {B] Raconcitiatien (C) Collection {0} Latlection (E)

Hign Efficiency Program

Lighling 5 209,520 § AR 5 10,698 5 368727 % 740,833

HVAG 5 142,750 3 29247 $ 14,588 5 2073 5 .

Muotors 5 100678 5 21038 S 25718 5 15t 3 153

Oiker 5 46G.814 5 258,836 % 448820 5 s - 5 -
Total for High Elficiency Program 5 803772 5 B37456 3 £99534 3 441856 3 390,951 S 740,085 S BEOBTE 5 2519408 S (925523}
FPowerShared ] 255060 § s 10764 5 95435 5 s 4308 5 13.287 § 350453 5 (241736

{A) Amounts identified in reper fited on Novernber 15, 26807,

(B) Actual program txpenditeres, fast revenues. and shared savings lof the pericd July 1, 2007 through June 50, 2008 and lost reveayes {or (s pariod and from prior perlod DEM measure instaliations
(C} R ¢y allowed in with tho G ‘s Orgger in Case No. 2004-G0385.

(D} Revenues cotiected through the DSM Ridec between July 1, 2007 and June 30, 2008,

(E} Colurmn (4) + Column (5) + Column (8) + Calumn (7) - Column {8)




Residential - Cusrent Programs/Measures

Residential Conservation & Energy Education
Refrigerator Replacement

Home Energy House Call

Residentiai Comprehensive Energy Education

Home: Energy Assistance Plus (continuing}

Power Manager

Pregram Development Funds

Energy Star Froducts
CFL's {Compact Fluorescent Lights}
Torchieres (Floor lamps)

Energy Efficency Web Site

Personalized Energy Report Filot Program

Total Costs, Net Lost Revenues, Shared Savings

Heme Energy Assistance Pilot Program

High Efficiency Program
Lighting
HVAC
Motars
Other
Tatal for the High Efficiency Program

High Efficiency School Incentive Program
Lighting
HVAC
Motors
Other

Total for the High Efficiency School incentive Program

PowerShare® Program

Total C&l DSM Program
Total Program

Appendix |

2009 Projectad Pragram Costs, Lost Revenues,

Residentizl Program Summary

and Shared Savings

Lost Shared
Costs Revenues Savings Total
5 498,800 § 16,525 S (3,498) S 532,826
5 10,000 S B, 145 § 300 S 406,445
S 150,600 S 44810 § 35700 $ 235,510
] 51,500 3 - s - s 81.500
S 150,600 5 - S - S 150,000
S 875000 S - $ 174000 S 1,049,000
3 140,000 % - $ - S 140,000
] 243,000 $§ 680225 S £3,450 S 996,675
s 31,116 S 26,781 S 2.855 S 60,846
] 153,000 § 121547 $ 73,134 S 347,681
$ 2423410 5 911,033 S§ 34604C $ 3,680,483
3 247,369
CA&% DISM Program Summary
Last Shared
Costs Revenues Sayinas Tatal
S 104,760 5 273388 § 5348 3 383,497
S 71,380 S 15,925 $ 7.294 5 94,598
2 50,339 S 10,610 5 12,858 5 73,808
5 225407 5 149418 5 224415 S 598,240
3 451885 $ 4468341 5 248916 5§ 1,151,143
Lost Shared
Costs Revenues Savings Total
s 104,760 § 34863 B 5348 $ 145,072
s 71380 S 3,323 $ 7294 3 91,986
s 50,338 S 10421 § 12,858 S 73,619
S 225407 5 149418 § 224415 B 588,240
s 451,885 $ 208,125 S 2498916 S 909,927
Lost Shared
Costs Revenues Savings Total
3 265,000 5 107.64% § 372,641
5 1168771 S 857,466 S B07474 5 2433710
5 35821871 § 1568498 5 953514 § 6114183

Aflecation of Costs

Elglric Gas
37.1% 62.8%
106.0% 0.0%
37.1% 62.9%
3I7.4% 62.9%
37.1% 62.9%
100.0% 0.0%
371% §2.9%
100.0% 0.0%
I7.1% 62.9%
37.1% 62.9%
Allocations
Electric Gas
106.0% C.0%
1G0.0% G.0%
100.0% 0.0%
10.0% 4.0%
Allocations
Blectic  Gas
100.0% 0.0%
106.0% 0.0%
10C.0% 0.0%
100.0% 0.0%
Allocations
Electic  Gas
1H00% 0.0%

Ejggiric Costs

185,425
100,600
55,650
30,237
55,650
875,000
51,940

ot h 0

5 243,00C

-1 19,542
3 86,763
5 1,665207

Eiectric Costs

5 104,760
] 71,380
$ 50,339
5 225407
S 451,885

Electric Costs
s 104,760
s 74,380
S 50,339
s 225,407
S 451,885

Electric Costs
5 265,000

Page Zuf 6

Budget {Costs, Lost Revenues,
& Shared Savings}

Electric Gas Costs
$ 198452 S 314,374
S 106445 S -
S 141,160 § 94,350
$ 30,237 % 51,264
$ 55650 S 94,350
$ 1,048,080 S -
§ 51840 5 88,060
$ 996,675 S
§ 41,278 S 18,568
3 251,444 5 96,237
$ 2922280 S 758,203
S 143120 S 104,249

Budget {Costs, 105t Revenues,

& Shared Savings)

Elegtric Gas

5 383,487 NA

3 94,598 NA

5 73808 NA

5 599,240 NA
§ 1,151,143

Budget {Costs, Lost Revenues, & Shared Savings]
Electric Gas

S 145,072 NA

$ 81,996 NA

§ 73,619 NA

$ 599,240 NA

S 909,927

Budget {Cos!s, l.ost Revenues, & Shared Savings)
Efectric Gas

5 372541 NA

5 2433710



Appendix | Page 3 of 6
Duke Energy Kentucky
Demand Side Management Cost Recovery Rider (DSMR)
Summary of Calculations for 2006 Programs

January, 2008 through December, 2008

Program

Costs (A)
Electric Rider DSM
Residential Rate RS i 2,822 280
Distribution Leve! Rates Part A
DS, DP, DT, GS-FL,EH & SP $ 2,061,069
Transmission Level Rates &
Distribution Level Rates Part B ] 372,641
Gas Rider DSM
Residential Rate RS $ 758,203

{A) See Appendix |, page 2 of 5



Appendix | Page 4 of 6
Duke Energy Kentucky
Demand Side Management Cost Recovery Rider (DSMR)
Summary of Billing Determinants
Year 2009
Projected Annual Electric Sales kWH

Rates RS 1,460,230,000

Rates DS, DP, DT,
GS-FL., EH, & 8P 2,362,842,000

Rates DS, DP, DT,
GS-FL, EH, SP,&TT 2,6569,958,000

Projected Annuatl Gas Sales CCF

Rate RS 53,671,760



Appendix |
Duke Energy Kentucky
Demand Side Management Cost Recovery Rider (DSMR)
Summary of Calcuiations

January, 2009 through December, 2009

Page 50f6

Expected
Rate Schedule True-Up Program
Riders Amount (A) Costs {B)
Electric Rider DSM
Residential Rate RS 3 51411 § 2,922280

Distribution Level Rates Part A

DS, CP, DY, GS-FL EH &SP 3 (862,370) § 2,061.069
Transmission Level Rates &

Distribufion Level Rates Part B

T S (251,327) 8§ 372,641
Distribution Level Rates Totai

DS, DP, DT, GS-FL EH &SP

Gas Rider BSM

Residential Rate RS § 2832887 § 758,203

Totat Rider Recovery
Customer Charge for HEA Program
Electnc Na.4
Residentiai Rate RS

Gas No. §
Residential Rate RS

Total Customer Charge Revenues

Total Recovery

Total DSM
Revenue
Requirements

3 2,973,691
3 1,098,699
$ 121314
5 3,690,870
] 7.78B4.574

Annual Revenues

$ 143,120
5 104,248
] 247,369
S 8,031,843

Estimated
Bitling DSM Cost
Determunants {C) Recovery Rider (DSMR)

1,460,230,000 kWh § 0.002036 S/kwh

2,362,842,000 kWh S 0.000465 S/kwhn

2,559,959,000 kwh § 0.0C0047 3/&Wh
S 0.000512 S&Wh

53,671,760 CCF 3 0.066804 S/CCF

Number of Customers  Monthly Customer Charge

119,267 5 0.10

86,874 5 0.10

(A (Over)fUnder of Appendix J page 1mulliplied by 1.0397 for 2008 for the average three-month commerciat paper rate to mclude interest on gver or under-recovery.

(B} Appendix |, page 2.
(C} Appendix |, page 4.



Appendix i

Reconcilistion of Lost revenues and Shared Savings Based Uipon Impact Evaluation Studias

Case 2006-00426

£aga 6 of 6

As Filed & Adjusted New Vaues increase {Dacrease) n values
Lost Shared Lost EShared Lost Sharad
Applicable Programs Revenues Savings Revenues Savings Revenues Savings  Comments
Residential Conservation and Energy Education $ 293100 & {1.BB500 No new valuss
Refrigerator Replacement s 183200 S 14300 S - - No new values
Residentiai Home Energy House Call § 1542600 § 3482600 S 5969 § 4072 5 (BAST} 5 {30,804) Basedupon gvatzation
Power Manager s . s 715573 8 - s No new values
Energy Star Products § GEEB400 § 72508 % s No new values
Energry Efficiency Websste § 4593500 5 7283000 5 S No new values
Persanal Energy Repoet (PER) H 5 Mo new values
&} High Efficiency Incentive {for Busmesses and Schools) 5 3 No new values
Lighting & 4946700 § 79233 $ s No naw values
HVAC S 122100 5 3476 S s No new values
Motors 3 $ Nao new values
PowerShare
Case 2007-000369
As Filed New Values tncrease (Decrease} in values
Lost Shared Lost Shared t.ost Shared
Applicable Programs Revanues Sawngs Revanues Savings Revenuas Savings  Comments
Residentiat Conservanen and Encrgy Educanon H 7107 § (1,710} 5 5 No new vaiues
Refrigerator Replacement 5 2,840 5 123 8§ . S . Based upon gvaluaticn
Residential Home Energy House Call s 25180 $ 19446 S 11.46663 § 462607 § (13713 S (34,8201 No new values
Power Manager 5 164,569 5 L No new values
Energy Star Praducts § 3883585 S 134388 5 S - No new values
Energy Effic:iency Website s 1,448 5 1086 § 5 Mo naw values
Personal Eneryry Report (PER) 5 s 5 s No new vaiues
C&I High Efficiency incentive {for Businesses and Schools) s s No new values
Lighung § 474458 S 115658 S s No new vaiues
HVAC 5 2173 S 1038 § s No naw valuas
Maotors 5 136 S 95 3§ s No new values
PowerShare 5 3 5569 S 5 Na new values
i_ost Revenues and Shared Savings for Appendix K Page § of &
Raconciigtion of 2006 & 2007 Case No. 2008-00
Increase (Decrease) in values Total Totat
Lost Shared Lost Shared Lost Shared
Revenuas Savings Revenues Sawngs Revenyes Savings
Residential Conservatron and Energy Education s S § 15049 § 39588 3 15046 S 39.588
Refrigeraior Replucement 5 .5 - 7704 S (77 s TT04 S (i
Residential Home Eneryy House Call L (221731 5 65,7241 § 20407 S 3476 5 (163§ {61.8%4)
Power Manager 5 S . 5 166632 S . s 166632
Energy Star Products s s 5 501222 § 24016 § 501222 S 24016
Energy Efficiency Webstle s s s 4937 8§ 5858 § 4537 5 5,898
Personal Energy Report (PER) S s 5 s .- S
C&l Higls Efficrency incentive {for Busiaesses and Schools)
Lighung 5 5 § 388727 5 740833 S 388,727 5 740833
HVAC 3 5 3 2073 35 - s 2073 S -
Motors $ b3 -1 15t 8 153 & 151 & 183
PowerShare 5 s $ 5 4308 8 5 4,308
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