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Executive Summary

Summary of Findings

The 2010-2011 PowerShare® Ohio program is a complex program whose delivery requires fast
decision-making and tight coordination across Duke Energy’s different divisions. The Duke
Energy program management and staff appear to have all the challenges well in hand. Although
there have been a number of staff changes in recent years, the program is running smoothly and
has successfully made a number of improvements to streamline its processes. The Duke Energy
PowerShare Ohio program managers and staff have also taken a very proactive stance in
preparing the program for a number of upcoming changes, the most immediate of which is the
move to the PIM Regional Transmission organization.

PowerShare Ohio customers have a high regard for the program and for their Duke Energy
account managers in particular. The account managers play a key role in helping customers
understand the program’s benefits and its required commitments. The PowerShare program relies
on accurate communication of information and the customers report that Duke Energy is doing a
good job in communicating the program requirements and relaying the call for events. The
majority of customers in Chio have chosen the “Emergency Only” program. Because there were
no emergency events in 2010 or 2011, customers interviewed were not able to provide feedback
based upon their experience of an event call.

Recommendations
RECOMMENDATION: Duke Energy should consider providing a summary sheet for all
PowerShare customers in the Midwest region that highlights the program’s key
components, and their company’s specific commitment in their agreement. Duke Energy
should also consider developing a process flow chart that illustrates the sequence of
events during an event day, starting with the identification of event conditions,
notification of customers, and the different paths to settlement should the customer
choose to reduce load or buy through. Because events are relatively rare, this would
provide a quick refresher for customers in preparation for an upcoming event season.

RECOMMENDATION: Duke Energy should obtain more data from customers on
whether technical assistance with developing a curtailment plan and schedule would
encourage more customers to participate in PowerShare Ohio. This may be accomplished
informally by the Duke Energy account managers, or more formally with a telephone
survey of customers whose main strategy is curtailment.

RECOMMENDATION: Duke Energy should consider the feasibility of offering a
renewal system online. This may be an option that is only offered to experienced program
participants, who have had the experience of responding to event calls and know whether
their capacity commitment is achievable without modification. Due to the complexity of
calculating baselines, an online renewal system should not be offered to customers who
need to modify their capacity commitment. An online renewal system may be more
convenient for customers by reducing paperwork and may also help reduce the workload
of the account managers.
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Introduction and Purpose of Study

This document presents the evaluation report for Duke Energy’s PowerShare Program as it was
administered in Ohio.

The evaluation was conducted by the TecMarket Works evaluation team. The survey
instruments were developed by TecMarket Works. Yinsight (a TecMarket Works subcontractor)
conducted the in-depth interviews with program management and program participants.

Summary Overview

Summary of the Evaluation

For this process evaluation, the evaluation team conducted in-depth interviews with six Duke
Energy managers and program staff members at different levels of responsibility for the
program. The evaluation team also conducted | 5-minute interviews with 10 commercial and
industrial customers who participated in the 2010 or 2011 PowerShare Ohio program. The
findings from each of these sets of interviews will be discussed in turn.

Evaluation Objectives

This process evaluation of the 2010-2011 PowerShare Ohio program has several purposes. First,
this process evaluation is intended to help identify areas where the program may be improved,
drawing upon the insights of Duke Energy staff across different divisions and upon the insights
of a sample of participating customers. Second, this report will document program operations for
future reference, including ways in which the program has addressed and overcome past program
challenges.

Researchable Issues
This participant survey addressed several research issues that were identified collaboratively by
Duke Energy and the TecMarket Works team:

¢ Marketing: Are customers receiving all the information they need to make the decision of
whether or not to participate? Do customers understand the incentive structure? Are there
any improvements that could be made in the presentation of the program’s benefits and
requirements?

s Participation: Are there any improvements that could be made to the enrollment process?
Are there any unknown barriers to participation for the customers?

* Events (these questions were included in the interview guide but not included in the
interview due to the fact that no emergency events have been called in 2010 or 2011): Do
customers find the notification system to be effective? Do customers find the proforma
load profile that Duke Energy provides prior to each event to be useful? Were incentives
paid in a timely manner?
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Description of Program

PowerShare is a demand response program designed to reduce non-residential customers’ energy
use during periods of high energy prices or during periods when high energy usage would cause
energy supplies across the transmission and distribution system to drop to near-critical levels. In
both these situations, the PowerShare program allows Duke Energy to purchase capacity from
their customers by paying their commercial and industrial customers to reduce their energy
demand, thus increasing the available energy supply’.

In Ohio, electricity customers are offered a choice of electric suppliers. Participation in the
PowerShare emergency program is available to any customer, while participation in the
PowerShare economic Call Option program is only available to customers who choose Duke
Energy as their electricity supplier. At the time of these interviews in September of 2011, there
was only one customer who was enrolled in Call Option economic program.

Program Participation

Program Participation Count for 2010 Participation Count for 2011
PowerShare &7 75

' The Ohio regulatory commission also makes a distinction between curtailment-based versus generation-based
demand response programs, so Duke Energy manages these resources separately.
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Methodology

Overview of the Evaluation Approach

Management Interviews

TecMarket Works developed the interview protocol for the PowerShare Program management
which was implemented in August and September of 2011. The full interview guide can be
found in Appendix A: Program Manager Interview Instrument.

Participant Interviews
TecMarket Works developed a customer survey for the PowerShare Program participants, which
was implemented in November of 2011.

The evaluation team attempted interviews with a census of PowerShare participants and were
able to complete surveys with a sample of 10 participants in Ohio. These participants were
surveyed by Yinsight. The survey can be found in Appendix B: Participant Survey Instrument.
Because there were no emergency event calls in 2010 or 2011, questions in the survey that
pertain to payment of incentives and verification of load reduction were not asked of the
participants.

Data collection methods, sample sizes, and sampling methodology

e Data collection method: Questionnaires were administered via short telephone interviews
with the contact person identified to receive PowerShare alerts on behalf of the company.

* Sample sizes: A sample size of 10 was selected by the evaluation team, This sample is
not intended to be representative of the general PowerShare population.

e Sampling methodology: The sample was randomly selected from a list of current 2011
PowerShare Ohio participants.

Number of completes and sample disposition for each data collection effort
For this process evaluation, the evaluation team conducted in-depth interviews with six Duke
Energy managers and program staff members at different levels of responsibility for the
program. The evaluation team also conducted 15-minute interviews with 10 commercial and
industrial customers who participated in the 2010 or 2011 PowerShare Ohio program. The
findings from each of these sets of interviews will be discussed in turn.

Expected and achieved precision
Not applicable; this study did not include an impact evaluation.

Description of baseline assumptions, methods and data sources
Not applicable; this study did not include an impact evaluation.

Description of measures and selection of methods by measure(s) or market(s)
Not applicable; this study did not include an impact evaluation.
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Use of TRM values and explanation if TRM values not used
Not applicable; this study did not include an impact evaluation.

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

No causal relationships were being investigated, so threats to validity is not a concemn.
Participants may have exhibited the social desirability bias when answering a question relating to
the customer’s main motive for participating in the PowerShare program, and when answering
questions about satisfaction with the PowerShare program. To counter this bias, these questions
used neutral wording. Note that because of the small sample size, there is no intention to
generalize findings to a larger population. Prior to fielding, all survey questions were also
independently reviewed by a third party evaluation advisory team working on behalf of the Ohio
regulatory commission,
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Evaluation Findings

PowerShare Program Objectives

The PowerShare Qhio program has multiple objectives and associated benefits, PowerShare
gives commercial and industrial customers an opportunity to lower their energy cost by receiving
capacity premium payments for providing Duke Energy additional energy capacity. Their
participation also allows participants to have advance notice of periods of high energy prices and
thus be able to make the best financial decision for their company. During periods of high energy
prices, participants have the option of reducing load and receiving an event incentive for each
kW reduced, to generate their own electricity and control their energy costs, or to *“buy through”
and pay for electricity to be delivered by Duke Energy at a real time market based price.

Duke Energy’s demand response program portfolio also includes a residential component, the
Power Manager® program. These demand response programs benefit all of Duke Energy’s
customers by avoiding the costs of building new power plants or purchasing peak energy in the
market. This yields lower energy prices for all customers during peak demand periods, and
allows Duke Energy customers to reduce their carbon footprint through curtailing energy use.
On a wider scale, Duke Energy’s demand response programs help to increase the reliability of
the electricity transmission and distribution system, and to mitigate risk of blackouts.

PowerShare Ohio

In 2012, Duke Energy Ohio will be migrating from the MISO (Midwest Independent
Transmission System Operator) energy market to the PIM energy market. PJM has a different set
of requirements in order for demand response programs to be used for capacity. Duke Energy has
been planning for the new requirements. For example, MISO provided Duke Energy with eight
hours advance notice for emergency events and Duke Energy contracted with customers for 6
hours notice, but PIM will provide two hours’ notice. Duke Energy instituted the change to a 90-
minute advance notice period to be effective January 1, 2012. Another requirement that PJM
makes is that customers must be willing to be exposed to 10 emergency events, instead of the
five that MISO requires. Duke Energy has adopted this requirement in the 2011-2012 contracts.

Duke Energy staff reports that this change has not impacted the willingness of new participants
to enroll in the PowerShare program. However, it is also true that emergency events are very
rarely called by MISO.

A Duke Energy program manager reports that in the PJM energy market, other energy service
providers may be competing with Duke Energy to provide demand response capacity from
curtailment. In a situation where Duke Energy’s avoided costs of generation is below the prices
on the energy market, Ohio customers may be less likely to choose to participate in the Power
Share Call Option program. The program manager reports that Duke Energy is currently
considering their options for managing Power Share’s curtailment resources in the PJM market.
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PowerShare Operations

Marketing. The PowerShare program is promoted mainly by Duke Energy account managers.
Account managers speak to large business customers on a one-to-one basis to determine whether
they are suitable candidates for participating. All Duke Energy staff members who were
interviewed unanimously agreed that PowerShare was not a program that could be accurately
promoted with marketing collateral alone. Account managers need to have an in-depth
conversation with the customer, strategizing on what that customer might be able to do to reduce
load. For some customers this may entail reducing lighting or HYAC usage, for others this may
entail turning off a production line, or turning on a generator.

Enrollment. To qualify for PowerShare, nonresidential customers must be able to curtail a
minimum of 100 kW and have an interval meter. Once a customer has decided to participate, a
Duke Energy account manager assists the customer with the online enrollment process. If the
customer does not have an interval meter that can be interrogated over a phone line, Duke
Energy will arrange for the meter to be installed.

Customers in the Midwest participate on a year-to-year contract, running from fiscal year June
1st through May 31st. Duke Energy staff reports that every state in their service territory has
seen increased participation, from both the perspective of number of companies and total
capacity. A program manager reports that PowerShare Ohio has been exceeding the MW
capacity goal set by SB 221. These capacity goals will increase every year through 2018 and
Duke Energy is taking proactive steps to meet those increased goals. “We continuously design
the program to meet those objectives. We 're planning and setting goals to get ahead and bank
capacity for next year. As efficiency standards get higher, it's havder and harder to get those
objectives. We are trying to meet the objectives earlier rather than later.”

While the PowerShare program is meeting its capacity goals, it also faces a number of challenges
in the coming years. A PowerShare program manager reports that in Ohio, transmission-served
commercial and industrial customers have been able to opt-out of Duke Energy’s energy
efficiency offerings because they do not want to pay the EE rider. Ohio’s regulatory commission
requires that customers who wish to opt out must submit an application and demonstrate through
measurement and verification practices that they have met the same reductions as the utility.
These customers, who have opted out, include large customers who provide large blocks of load
capacity, which may affect Duke Energy’s ability 10 meet the aggressive capacity goals in 8B
211

In 2012, Duke Energy Ohio will be migrating from the MISO (Midwest Independent Transmission
System Operator) energy market to the PYM energy market. PJM has a different set of requirements
in order for demand response programs to be used for capacity. Duke Energy has been planning for
the new requirements. For example, MISO provided Duke Energy with eight hours advance notice
for emergency events and Duke Energy contracted with customers for 6 hours notice, but PJM will
provide two hours” notice. Duke Energy instituted the change to a 90-minute advance notice period
10 be effective January 1, 2012. Another requirement that PJM makes is that customers must be
willing to be exposed to 10 emergency events, instead of the five that MISO requires. Duke Energy
has adopted this requirement in the 2011-2012 contracts.
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A Duke Energy account manager reports that some customers see the 90-minute advance notice
as the biggest barrier to enrollment. While OH has been meeting its MW goals, it is possible that
the enrollment rate would be higher if more advance notice could be given.

Another challenge comes in the need to re-enroll customers on an annual basis, This is made
more difficult by the fact that the enrollment period does not begin until January, and customers
must be enrolled by March in order to participate in the event season. One PowerShare staff
member suggested that increasing the length of the PowerShare Ohio agreement so that it is
longer than one year would be of significant help with the effort to enroll new customers and
maintain existing participation.

Economic vs. Emergency Events

PowerShare participants agree to be exposed to two types of events: emergency events and
economic events. Emergency events are determined entirely by MISO. There were no emergency
PowerShare events in 2010 or 201 1. MISO calls an event when there is a critical shortage in
energy supply or when unusual events threaten the reliability of the electrical grid.

Economic events are called by Duke Energy on days when high forecasted load coincides with
high energy prices. During these times, Duke Energy can call an economic event and pay
PowerShare participants a pre-arranged price that is lower than the energy market price. This
benefits all Duke Energy customers by buffering them from unusually high and volatile prices on
the energy market. Duke Energy managers report that they convene a meeting of stakeholders to
discuss these considerations each time an economic event is considered.

PowerShare Call Option

Proforma baseline. Customers can select both the number of economic events their company is
capable of meeting, as well as how much capacity to provide for each economic event.
Customer’s curtailment for demand response events is determined against their proforma
baseline load shape, calculated based upon past energy usage. Customers can choose to reduce
energy use through either setting a firm load level or reducing a fixed amount against their
proforma baseline. A firm level reduction commitment is a commitment to reduce down to a
specific kW usage (¢.g. customers may commit to reduce energy usage to a firm level of 600 kW
or below). A fixed level reduction commitment is a commitment to reduce a certain kW relative
to the customer’s load shape (e.g. customers may commit to reducing energy usage by a fixed
400 kW, against their proforma).

Two PowerShare staff members have both mentioned that customers seem to have difficulty
understanding how their proforma differs from their peak load. Peak loads are calculated using a
15-min interval; proforma baselines may be much less than the 15-min peak. One staff member
reports “We have customers that signed up for [fixed] 2000 kW reduction, but when we run the
proforma, it’s only 1000 kW. They don’t ever have 2000 kW to give us.”

The number of economic and emergency events is determined by the PowerShare option the
customers agree 10. All of these combinations are offered under the PowerShare Call Option
umbrella, and all include an exposure to 10 emergency events. Duke Energy pays an annual
capacity premium depending on the number of events and the curtailment capacity to which a
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customer commits, This capacity premium is paid over 12 months and shows up as a line item
labeled “PowerShare credit” on the customer’s monthly bill. If customers respond to an gvent
call by curtailing, they are paid an additional event incentive credited to their monthly bill after
settlement.

Customers can choose to commit to the following Call Options, with an increase in the number
of emergency events in 2011.

Table 1. PowerShare 2010 Options (under MIS(O)

Call Option Number of Events Capacty Premium
0/5 5 emergency events only $10/kW per year
5/5 5 ecocnomic events and 5 emergency events $15/kW per year
10/5 10 economic events and 5 emergency events $25/kW per year
15/5 15 economic events and 5 emergency events $30/KW per year

Table 2. PowerShare 2011 Options (under MISO, but using PJM requirements)

cglrlogf;::l" Number of Events Capacggr(e:ﬁamium
0/10 10 emergency events only $12/KW per year
510 5 econemic events and 10 emergency events $18/kW per year
1010 10 economic events and 10 emergency events | $25/kW per year
15/10 15 economic events and 10 emergency events | $30/kW per year

In addition to Call Option, customers who choose Duke Energy as their energy provider may
also sign up for a purely voluntary program called Quote Option. Prior to each event, Duke
Energy agrees to provide Quote Option customers with a price per kWh, using the EPO website
to accept bids. Because this is purely voluntary, customers are not paid any annual capacity
premium credit but neither do they incur any penalties if they do not respond to an event call®.

Event Calls

Duke Energy’s Retail Energy Desk (RED) monitors several indicators to determine whether
conditions may warrant an event. These indicators include a heat index (factoring in temperature
and humidity) during the summer months, a load forecast and a peak forecast. If the load forecast
is within 7% of the peak forecast, and energy market prices reach a certain threshold, then
conditions may be ideal for considering an economic event.

To determine whether an economic event is called or not, the RED convenes a meeting of
stakeholders. This group may include up to 20 different people, including account managers,
account manager executives, production managers, production managers’ supervisors, technical
support staff and Duke Energy upper management. Customer needs and satisfaction are a

% At the time of these interviews in September of 2011, there were no Quote Option participants in Qhio,
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concern, and account managers are sometimes reluctant to agree to a disruption of their
customer’s production capabilities. Other factors include how likely it would be for another
event to be called in the near future. A Duke Energy staff member reports that some of the most
difficult efforts to attain consensus occurred during a week in which every day could have been
an event day and three economic events were called, “buf every one of those event days mel the
criteria.”

In Ohio and the rest of the Midwest service territories, the PowerShare Call Option economic
program is limited to a maximum of three event calls per week and no more than two
consecutive days of events. The RED team attempts to target the three peak load days when
every day of a week meets the criteria for an event. Emergency events, however, may be called
by MISO without any constraints.

Initiating the event. Once the decision has been made to call an event, the Business Service
Center enters information in a notification system developed by Varolii. Varolii contacts
customers through a series of escalation rules for which method of communication to use.
Notifications cease as soon as the customer responds. One improvement planned for the future is
the addition of SMS texting as a notification method. Another improvement being planned is the
capability to choose a preferred method of communication. In 2011, the Business Service Center
has had to update customer contact information in Varolii manually. An enhancement being
made for future event seasons is the development of a method to automatically update all Varolii
records when Duke Energy account managers update their customers™ contact information in
Salesforce, a customer relationship management tool. All interviewees agreed that aside from the
constant challenge of maintaining updated contact information, they are satisfied with Varolii’s
notification process and results.

EPO Curtailment module. For PowerShare, Duke Energy uses Schneider Electric’s proprietary
Energy Profiler Online (EPQO) software system. Customer meter data and proformas are routinely
imported in the system. Through EPO, the RED can update energy prices for events and the
system also displays the customers® load compared to their proforma the day after the event,
Settlement information is calculated in EPO after the final energy prices are provided by MISO
and imported into the system. Although the MISO real time LMPs are available the day after an
event, the total buy-through price includes other MISO charges such as the RSG?. Detailed
settlement information is displayed in EPO for the customer after the buy-through price
components are imported. The event credits/charges are exported to the Duke Energy billing
system and appear on the customer’s bill in the month following the PowerShare event(s).

Duke Energy has been working with Schneider Electric to improve the reporting capabilities of
EPO. One Duke Energy manager reports that a new version has been developed and it will be
launched and tested after the 2011 event season is over. The new version contains the ability to
report event-specific information. The existing version of EPO allows Duke Energy to pull up
reports on individual customers’ load shed during events, but the new version allows aggregation
across customers by event.

¥ The RSG (revenue sufficiency guarantee) compensates generators for their costs to produce energy in order to
meet real time need. These costs are not known until generation is required, and MISO requires 6-7 days to settle
those charges before passing them on to utilities.
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Past evaluation studies have reported that Duke Energy staff had been unable to retrieve reports
from EPQ easily. This year, Duke Energy reports that several improvements have been made to
EPQ’s reporting capabilities. PowerShare staff now has the ability to pull reports on load
reduction by event, as well as by customer.

Reducing Load

Customers can choose to reduce load in one of two ways: If customers do not have generation
capability, they can curtail load by shifting production schedules or turning off equipment.

If customers have generation capability, they could choose to generate their own electricity
instead of using electricity purchased from Duke Energy. MISO has strict requirements for
generation. In addition to RTO requirements, Duke Energy program managers report that recent
EPA requirements4 for use of diesel generators will also impact the ability of customers to use
generation to reduce load, but that requirement is still being clarified.

Energy Pricing for Economic Events

In 2010, there were 5 economic event calls and no emergency event calls in the Midwest region.
In 2011, there were 7 economic event calls in the Midwest and no emergency calls. PowerShare
Ohio essentially acts as an emergency only program, due to the fact that most customers chose
the Emergency Only option. The section below describes the Call Option economic and
emergency offerings in Duke Energy’s Midwest region, available to qualified Ohio customers.

Penalty for emergency events, Customers who do not reduce load in response to an emergency
event face removal from the program. These removals are determined on a case-by-case basis.
For the energy used during an emergency event, customers pay the real energy price plus a
penalty. This penalty includes RSG fees from MISO and an administrative charge from Duke
Energy. In addition, the customer forfeits the monthly premium for non-compliance during an
emergency event.

Buy-through price for economic program. The PowerShare program is intended to buffer all
customers from potentially volatile energy prices during peak periods. However, customers may
decide for economic reasons to risk the volatility of the energy market and pay the buy-through
price, rather than reduce load. Customers may choose to buy through for many reasons,
including a need to operate equipment to meet production goals. The buy through price is
calculated based upon the real time price of energy plus RSG fees and administrative fee from
Duke Energy.

Duke Energy provides Call Option participants with an estimate of the buy through price on the
moming of the event. This estimate is an hourly price, based on “day ahead” prices. Duke
Energy does not update that estimate. Instead, customers can obtain the real time prices on the
day of the event directly from MISO on their website. Although that real time price is posted

*EPA made the RICE NESHAP {Reciprocating Internal Combustion Engines National Emission Standards for
Hazardous Air Pollutants) ruling in February of 2010, with a compliance deadline of May 3rd, 2013.
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after the hour is over, this still allows customers to monitor the most current information.
Customers can make an economic decision to buy through for all or part of the event.

Settlement

For economic events, Duke Energy provides advance notice to participants prior to 4:30 pm the
day before. At that time, Duke Energy also provides customers with a pro forma load shape
based upon their previous day’s usage. That pro forma load shape is used as the baseline energy
use for calculating settlements. The customer’s energy use during the event call is reflected in the
daily meter reading. Settlements for event incentives are done on a monthly basis. The accounts
take approximately one week after an event to settle, largely because Duke Energy must wait 6-7
days for MISO to provide the actual price components for that day.

Management

Unlike past evaluations of this program, all Duke Energy staff now report that Duke Energy is
providing them with enough time and resources to adequately manage the program. One

manager reported that although monitoring conditions and running events took up the majority of
time during the summer event season, management took advantage of the off season to plan for
future program needs. While program operations during events is still time-constrained, Duke
Energy managers now report that the reallocation of staff has been made since the last evaluation
study. One PowerShare staff member reported that while his tasks were still very time
constrained, it was because they were focused on providing a fast turnaround on event data so
that customers could review their energy usage after events.

The biggest challenge reported by Duke Energy’s retail energy staff is the need to schedule
meetings for both PowerShare and Power Manager, which is Duke Energy’s residential demand
response program. Sometimes, the same system operations staff is required to attend both
PowerShare and Power Manager meetings. One Duke Energy staff member says while they
could all use more hours in the day on event days, “Duke Energy has streamlined the process as
much as anyone could”.

Past Recommendations

A number of recommendations were made during the evaluation of the 2009 PowerShare
program. Program managers were asked to provide a response to each recommendation at that
time, explaining what they planned to do if they adopted the recommendation, or why they did
not feel a recommendation was appropriate. There have been no new circumstances that are
affecting Duke Energy’s response to those recommendations. Those recommendations and Duke
Energy’s responses are documented below.

Past Recommendation 1. Via cooperative interaction between Duke Energy and the Public
Utility Commission of Ohio, focus efforts on automating and streamlining PowerShare Program
structures and operations, including integration with Smart Grid and web-based customer impact
potential screening initiatives.

Duke Energy response: “While we have not engaged any effort with the PUCO around
streamlining the program, Duke Energy has put forth several changes to streamline the
program procedures. We have once again improved participation in PowerShare for
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2011, without needing to get smaller customers. However, we have begun work on
piloting Automated Demand Response in the DEQ territory, which will help find more
cost effective ways to engage smaller/commercial customers as well as give a good view
toward the next generation of DR--and including potential impacts of Smart Grid.”

Past Recommendation 2: Investigate the marketing and enrollment success of the BRMs and
identify if there are performance variances and identify the cause of performance variances if
found. Determine if additional training or coaching is needed to increase successful enrollment
performance so that the program’s cost effectiveness is maintained or improved. TecMarket
Works is not concluding that there is a training or expertise issue with the BRMs, but is
suggesting that this recommendation be explored to determine if this condition is an issue, or if
the enrollment variance is a function of client assignments.

Duke Energy response: “We created a new brochure and revamped the training that was
conducted with the Account Managers in December 2010. In addition, weekly
conference calls were held to discuss progress and share best practices. The feedback
from account managers was very favorable and we increased customer load on the
program by over 20% in 2011.”

Past Recommendation 3: Continue to work with the contracted support vendors to identify and
implement streamlined communication approaches, and more automated analysis and reporting
practices. Assess the ability of the operational practices for the PowerShare Program to be
molded after other similar programs if that will lead to lower costs or smoother operations. If
this is not the case, continue to work with the current technical support vendor to focus on the
operational needs of the PowerShare Program and Duke Energy’s specific operational needs
rather than focusing on operational improvements that can be adapted by other clients. Work
with the current vendor to determine their level of commitment and anticipated cost structure to
help establish operational systems that require less labor and staff intensity in the longer temm for
the Duke Energy program. Discuss the costs and labor issues with the vendor to reach an
agreement on the scope, focus, timing and intensity of the vendor support.  This may require
more intensive short term focus as operational systems are adjusted and deployed.

Duke Energy response: “We have been receiving improved service from the key vendor
in our IT area thus far in 2011 and we are reaching solutions on several areas that will
streamline our processes for reporting, etc.”

Past Recommendation 4: Develop clear program materials to be shared with participants and
BRMs that explain the tariff concept in a way that customers can understand what it is and why it
is applied to the payments they receive for those events and contacts to which this condition
applies. Train the BRMs in how to present and discuss this topic with the participant and
potential participant in order to avoid price expectation confusion.

Duke Energy response: *“We created a new brochure and revamped the training that was
conducted in December 2010. The feedback from account managers was very favorable
and we increased customer load on the program by over 20% in 2011.”
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Past Recommendation 5: Lead an effort across the Duke Energy PowerShare team to try to set
common M&V and financial impact analysis and reporting metrics that can simplify the amount
of time spent on individual stakeholder analysis and reporting requirements. Involve the
Midwest Independent Transmission Systern Operators (MISQ), the system operators, the
commission staffs, the power planners and internal Duke Energy program and financial
managers. Focus on establishing common reporting and analysis requirements that meet the
needs of all key stakeholders.

Duke Energy response: “There is a low probability of consolidating the reporting
requirements between PJM, MISO, system operators, and power planners. Duke Energy
has reviewed the reporting requirements and verified the need for different calculations.
We have been implementing an improved event reporting process that should help with
this activity.”

Past Recommendation 6: Examine the meter-based load response conditions that occur after a
load reduction event to determine if there are participants who experience increased demand
changes because of the load call. If these conditions are found, consider moving these customers
off the program, or adjusting their rate structure to an on-peak/off-peak rate. If these conditions
are found to be problematic for a significant number of program participants, consider training
BRMs to work with participants to identify strategies for screening these customers prior to an
enrollment offer or help the participant identify strategies for minimizing load increases at the
end of the control period.

Duke Energy response: ‘We are not aware of any customer issues on this front. If this
actually occurred, we would work with the customer to make an appropriate adjustment
to their billing demand. To our knowledge, we have not received any requests from
customers on this issue.”

Future Program Changes

Duke Energy is proactively identifying and anticipating future changes to the program. As
described earlier, Duke Energy has adopted PJM requirements for demand response programs
even though the migration to PIM will not occur until January 1, 2012. Duke Energy program
managers reported that they will be increasing enroliment efforts over the next few years in
anticipation of that future need.

Duke Energy is also pilot testing a concept for automated demand response PowerShare option
that would be targeted to customers in commercial office building spaces. The pilot is currently
being conducted in Ohio, and program staff are evaluating whether it would be appropriate for
the other states in which Duke Energy offers a PowerShare program.

Another challenge that Duke Energy will be addressing in the coming years is a new EPA
regulation that affects how frequently diesel generators can be used. PowerShare customers in
the Midwest have mentioned these new regulations as an arca of concern.

A Duke Energy staff member has suggested that one area in which the program may be
improved would be to help customers develop a curtailment strategy: “how do you shut it off,
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who shuts it off, how much load does it represent?” While the development of a curtailment plan
and schedule is the customer’s responsibility, customers may appreciate help in this area from
Duke Energy. However, the same staff member explains that they currently must devote most of
their resources to re-signing customers because they are on a year-to-year contract, and do not
have resources to help customers develop these plans.
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Participant Interview Results

Interviews were conducted with 10 Duke Energy Ohio PowerShare™ customers who participated
in the PowerShare Call Option 0/10 (emergency only) program in 2010 and 2011°, These
customers come from a variety of sectors, including medical, educational, and manufacturing.
Customers were asked to describe their experiences during the application process. These
customers include those who are in their first year of participation to some who had been
participating for several years.

These 10 companies do not constitute a statistically significant sample. The size of the sample
does not support any conclusions that would generalize to the rest of the PowerShare
participants, These interviews are intended as an opportunity to capture a few qualitative
observations from PowerShare Ohio customers.

Enroliment

Aside from two customers who inherited management of their PowerShare programs, all
customers credited Duke Energy account managers as being the one who first made them aware
of the program and its benefits. This is to be expected, given that Duke Energy is marketing the
program primarily through account managers.

Most of the customers interviewed participated primarily for economic reasons. Two of these
customers also cited a secondary reason that involved contributing to their community: One
reported, “It’s right for the community. If Duke is thinking of a blackout, we run our generation
[to help]”. Another customer that was a higher education institution said they participated to
demonstrate their role as a community leader.

Obtaining information about PowerShare

Customers unanimously lauded the excellent work of their account representatives in providing
information about PowerShare, and for taking their time to walk them through the program when
necessary. Most customers said that they did not need any additional information provided about
program requirements and benefits. Only one customer reported that during enrollment
discussijons with their account manager, they would have liked more details on the incentive
calculation. When asked to rate how easy it was for the customer to understand the incentive
structure, the mean rating from 8 customers was 8.13 (with a standard deviation of 1.29), with
“10” indicating “extremely easy” and “1” indicating “extremely difficuit”.

One PowerShare Ohio customer reported that they did contact Duke Energy after the enrollment
process in order to obtain a refresher on program operations. This feedback echoes feedback
provided by PowerShare Kentucky customers.

RECOMMENDATION: Duke Energy should consider providing a summary sheet for all
PowerShare customers in the Midwest region that highlights the program’s key
components, and their company’s specific commitment in their agreement. Duke Energy
should also consider developing a process flow chart that illustrates the sequence of

% Ohio is an electric energy choice state, and only customers who choose Duke Energy as their electricity provider
qualify for the Call Option economic program.,
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events during an event day, starting with the identification of event conditions,
notification of customers, and the different paths to settlement should the customer
choose to reduce load or buy through.

In summary, the participant responses showed their information needs were met by their Duke
Energy account managers.

Satisfaction Ratings

Table 3. Satisfaction with PowerShare Program Information (1 to 10 satisfaction scale)

} : . Overall Overall
Info Technical Time for . . .
QOH A:;is:a(t)i:m Explaining Expertise of | Duke Energy ﬁ:ﬁ?g&g: s:rﬂif?ﬁli(oen
Program Duke Staff to Respond Share Energy
Mean 8.86 8.70 9.00 8.90 8.67 8.85
st. dev. 0.64 0.87 0.97 0.80 0.82 0.95
N 7 10 10 10 9 10

Table 3 shows customers’ satisfaction ratings with aspects of the program. Ratings were on a
scale of 1 to 10, with 1 indicating “extremely dissatisfied” and 10 indicating “extremely
satisfied.” Customers were unanimous in their agreement that Duke Energy’s account managers
did an excellent job answer technical questions, addressing all of their concerns in detail, and
even in helping them revise their proforma when it was clear that the proforma was not
representative of the customer’s energy use. These are reflected in the high satisfaction with the
technical expertise of Duke Energy staff (9.00) and in their high satisfaction with the time it took
for Duke Energy staff to respond to their concerns (8.90). Customers had moderately high
satisfaction with the ease of applying for the program (8.86) and with the information they were
provided explaining the program (8.70).

Overall, Duke Energy Ohio customers rated their satisfaction with the PowerShare program 8.67,
and their satisfaction with Duke Energy overall higher at 8.85.

Participant Suggestions

Customers were asked to share thoughts on how Duke Energy might increase participation from
companies such as theirs. Two customers indicated that more advance notice would make the
program more attractive, with one specifying 24 hour advance notice. Two other customers
indicated that the program would be more attractive if Duke Energy would share the
maintenance costs of the generators. Another customer simply suggested higher incentives. One
higher education customer had a suggestion that validated an earlier suggestion by a Duke
Energy PowerShare staff member: “f just think that if Duke could help provide audits with the
directors to help identify possibilities that could be done to get to the threshold they need. With
the reorganization, 1 didn’t have an engineer this year on site that I could heavily depend on who
knows the site. A lot of colleges are very resistant to shutting things off. I guess maybe helping
identify {possibilities] would make it easier.”
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RECOMMENDATION: Duke Energy should obtain more data from customers on
whether technical assistance with developing a curtailment plan and schedule would
encourage more customers to participate in PowerShare Ohio. This may be accomplished
informally by the Duke Energy account managers, or more formally with a telephone
survey of customers whose main strategy is curtailment.

One customer also suggested that the PowerShare contract renewal process might be
implemented online, rather than requiring customers to fill out paperwork. This may be an
opportunity to address an earlier suggestion by a staff member to streamline the re-enrollment
process.

RECOMMENDATION: Duke Energy should consider the feasibility of offering a
renewal system online. This may be an option that is only offered to experienced program
participants, who have had the experience of responding to event calls and know whether
their capacity commitment is achievable without modification. Due to the complexity of
calculating baselines, an online renewal system should not be offered to customers who
need to modify their capacity commitment. An online renewal system may be more
convenient for customers by reducing paperwork and may also help reduce the workload
of the account managers.

Customers were also asked if they were interested in an automated demand response program.
Duke Energy is currently pilot testing an automated demand response program in Ohio, targeted
to office buildings. Three customers with generation capabilities indicated they would likely not
want to participate but that they would be open to learning more information: One was an
institute of higher learning, another was a flooring manufacturer, and the third was a facility
management company. The other five customers who responded were not interested.

Summary

Duke Energy’s PowerShare Ohio program is running well but has several challenges in the years
ahead. Duke Energy is taking a proactive stance toward meeting these challenges. PowerShare
Ohio participants are highly satisfied with the program, due to the clear information they are
receiving about the program’s requirements. However, participant satisfaction may change if
emergency events are called, and Duke Energy may wish to remind customers of the financial
benefits that they have accrued over previous years’ participation, as well as remind customers of
the important role they play in providing capacity to the Midwest region.

Although there have been no emergency events, Duke Energy offers the PowerShare Call Option
across the Midwest. This allows Duke Energy to draw upon feedback of all PowerShare
participants in the Midwest to constantly improve their program offering in Ohio.
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Appendix A: Program Manager Interview Instrument

Interviewer: Date of Interview: Interview method:

Name:

Title:

Position description and general responsibilities:

We are conducting this interview to obtain your opinions about and experiences with the
PowerShare Program for the state of [insert state] as it was implemented between the dates
of [insert start date of program period under evaluation] and [insert end date of program period].
We'll talk about the Program and its objectives, your thoughts on improving the program
and its participation rates. As you may know, due to regulatory requirements Duke
Energy needs to conduct periodic evaluations whether they are needed or not. Today’s
interview will take about an hour to complete. May we begin?

Program Overview

1. In your own words, please briefly describe the PowerShare [State] Program’s objectives.
Are there any objectives at the participant level? What are they?
Are there any objectives at the state portfolio level?
Are there any objectives at the company level, across all the PowerShare states?

2. In your own words please describe how the PowerShare Program works and go over its
design, marketing and operational approaches. Walk us through the participatory steps
starting with a customer who knows nothing about the program.

3. Please explain the different PowerShare options that are available to Duke Energy customers
in the state of [insert state] along with their incentives.

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

5. Do you feel that Duke Energy has provided you with enough time and resources to
adequately manage this program? Did you receive the support that you need to manage this
program? What else is needed?

December 28, 2011 22 Duke Energy



Case No. 12-1477-EL-EEC
Appendix H
Page 23 of 36

TecMarket Works Appendices

6. Please describe for me the roles and responsibilities of vendors that are supporting Duke
Energy’s PowerShare program in the state of [insert state]?

7. Are there any changes you would like to see in the vendors’ roles or responsibilities that
would improve the PowerShare program’s operations?

Objectives
8. Have the PowerShare’s objectives changed in the last year or so, and if so how? Why?
9. In your opinion, which objectives do you think are being, or will be, met?

10. Since the program objectives were devised, have there been any changes in external
influences (such as market conditions) or internal influences that have affected the
PowerShare program’s operations?

11. Should the current objectives be revised in any way because of these changes that developed
since the program objectives were devised? What changes would you put into place, and
how would it affect the objectives?

12. Are there any pre-existing conditions that are associated with the program in the state of
[insert state] or the market that are not being addressed or that you think should have more
attention? If yes, which conditions are they? How should these conditions be addressed?
What should be changed? How do you think these changes will increase program
participation or impacts?

Incentives

13. Do you think the incentives offered through the PowerShare Program are adequate enough
to entice the C&] community to enroll in the program? Why or why not?

14. Do you think the customers understand the incentive levels and how they are calculated?
Have there been any issues relating to the customers understanding the incentive approach or
confusion over what they are paid? What can be done to minimize this confusion?

15. If Duke were able to change the incentive level for each event, how do you think this would
impact PowerShare’s ability to acquire power reductions? In other words, do you think
customers have additional ability to shed load that could be tapped if the incentives were
increased?

Marketing
16. What kinds of marketing, outreach and customer contact approaches do you use to make

your customers aware of the program? Are there any changes to the program marketing that
you think would increase participation?
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17. Do you think the materials and information presented to the C&I community about the
PowerShare Program provides a complete enough picture for them to understand the
potential importance of the program to them and their operations and the incentive or
participatory benefits of the program?

18. In the state of [insert state], are there specific customer types (business types) or market
segments that you think Duke Energy should focus more effort on enrolling? What are they?
How should PowerShare approach them with this program?

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

20. What are the key market or operational barriers that impede a more efficient program
operation or limit obtainable impacts?

21, What market information, research or market assessments are you using to identify market
or segment-level barriers, and develop more effective or targeted operational mechanisms?

Overall PowerShare Management

22. Describe the use of any internal or outside program advisors, technical groups or
organizations that have in the past or are currently helping you think through the program’s
approach or methods. How often do you use these resources? What do you use them for?

23. Do you think there should be changes made to the structure of the participation options?
For instance, in Kentucky’s 2007 evaluation of the program, a company can opt for “quote”
or “call” participation. Being “call” involves mandatory interruption, but only 2 companies
enrolled. 20 companies enrolled in the optional “quote” group — but only 1 participated in
the single event in 2007

24. (Midwest only: Duke OH and KY will be with PJM instead of MISO.) Given the RTO
changes for 2012, how will the PowerShare program need to adapt? What operational or
administrative changes will be necessary due to the change in RTOs from MISO to PIM?

Event calls

25. How do you track, manage, and monitor or evaluate customer response to the event calls?

26. For customers who do not shed as much load as anticipated, do you know why customers
did not shed enough load?

27. Can you describe for me a picture of how customers react to a call? How fast do they learn
of a call, what determines what they can do, how fast can they react?
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28. Given that PowerShare customers have different capabilities to react to an event depending
upon their work volumes, production schedules, etc., how does PowerShare capture needed
savings within the different customer conditions and capabilities in the market?

29. How do you know if they reached their load shifting objectives?

30. What is the quality control, tracking and accounting process for determining how well
control and control strategies work at the customer level and at the program level?

31. Are there any market segments or customer types that the program is now serving that are
not able to provide the load shed within the timelines and notification systems used today?
What would you suggest should be done about this customer segment?

UPDATE ON CONSIDERATION OF PAST EVALUATION RECOMMENDATIONS

In the evaluation of the 2009 PowerShare program, there were a number of findings and
associated recommendations. In this last part of our interview, I’d like to ask you for an update
on what Duke’s responses to the recommendations were. I understand that there has not been
very much time since the recommendations were made, but we would like to document any plans
for responding to the recommendations.

Recommendation 1

Via cooperative interaction between Duke Energy and the Public Utility Commission of Ohio,
focus efforts on automating and streamlining PowerShare Program structures and operations,
including integration with Smart Grid and web-based customer impact potential screening
initiatives.

Recommendation 2

Investigate the marketing and enrollment success of the BRMs and identify if there are
performance variances and identify the cause of performance variances if found. Determine if
additional training or coaching is needed to increase successful enrollment performance so that
the program’s cost effectiveness is maintained or improved. TecMarket Works is not concluding
that there is a training or expertise issue with the BRMs, but is suggesting that this
recommendation be explored to determine if this condition is an issue, or if the enrollment
variance is a function of client assignments.

Recommendation 3

Continue to work with the contracted support vendors to identify and implement streamlined
communication approaches, and more automated analysis and reporting practices. Assess the
ability of the operational practices for the PowerShare Program to be molded after other similar
programs if that will lead to lower costs or smoother operations. If this is not the case, continue
to work with the current technical support vendor to focus on the operational needs of the
PowerShare Program and Duke Energy’s specific operational needs rather than focusing on
operational improvements that can be adapted by other clients. Work with the current vendor to
determine their level of commitment and anticipated cost structure to help establish operational
systems that require less labor and staff intensity in the longer term for the Duke Energy
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program. Discuss the costs and labor issues with the vendor to reach an agreement on the scope,
focus, timing and intensity of the vendor support. This may require more intensive short term
focus as operational systems are adjusted and deployed.

Recommendation 4

Develop clear program materials to be shared with participants and BRMs that explain the tariff
concept in a way that customers can understand what it is and why it is applied to the payments
they receive for those events and contacts to which this condition applies. Train the BRMs in
how to present and discuss this topic with the participant and potential participant in order to
avoid price expectation confusion.

Recommendation 5

Lead an effort across the Duke Energy PowerShare team to try to set common M&V and
financial impact analysis and reporting metrics that can simplify the amount of time spent on
individual stakeholder analysis and reporting requirements. Involve the Midwest Independent
Transmission System Operators (MISQ), the system operators, the commission staffs, the power
planners and internal Duke Energy program and financial managers. Focus on establishing
common reporting and analysis requirements that meet the needs of all key stakeholders. Focus
resources on establishing more automated analysis practices when possible. Consider the
relative costs and benefits of multiple approaches, including hiring additional part-time, seasonal
or full time reporting staff, contracting reporting requirements to skilled service suppliers, and
automation options. Consider increasing the allowable overhead and administrative costs to
implement the program and contract or hire additional analysis and reporting analysts and
reporting staff if these other efforts are not successful or cost effective.

Recommendation 6

Examine the meter-based load response conditions that occur after a load reduction event to
determine if there are participants who experience increased demand changes because of the load
call. Ifthese conditions are found, consider moving these customers off the program, or
adjusting their rate structure to an on-peak/off-peak rate. If these conditions are found to be
problematic for a significant number of program participants, consider training BRMs to work
with participants to identify strategies for screening these customers prior to an enrollment offer
or help the participant identify strategies for minimizing load increases at the end of the control
period.

32. Overall, what abo-ut the PowerShare Program works well and why?

33. What doesn’t work well and why? Do you think this discourages participation?
34. In what ways can the PowerShare Program’s operations be improved?

35. If you could change any part of the program what would you change and why?

36. Are there any other issues or topics you think we should know about and discuss for this
evaluation?
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Appendix B: Participant Survey Instrument
Name:
Company:
Title:
Hello, my name is . I am calling on behalf of Duke Energy to conduct a customer
satisfaction interview about the PowerShare program. May [ speak with please?

If person talking, proceed. If person is called to the phone reintroduce.
If not free to talk, ask when would be a good time 1o call and schedule the call-back:

Call 1; Date: . Time; OAM or OPM
Call back 2: Date: , Time: OAM or OPM
Call back 3: Date: , Time: OAM or PM

O Contact dropped after third attempt.

We need your help. Duke Energy has given us your name as someone who might be able to
share some of your experiences with the PowerShare Program. We are not selling anything. We
would like to conduct a short interview that will take about 15-20 minutes and all your answers
will be kept confidential. This information will enable Duke to make improvements to the
program and the application process. Would you be able to help us?

Establishing Questions

ES-0. Would you please tell me what your company does, and what your role is in your
company?

ES-1. Our records indicate that your company participated in the PowerShare Program. Do you
recall participating in this program?

1. Q Yes, begin Skip to Q2.
2. 0 No, -
99. O DK/NS —
v
la. “PowerShare is Duke Energy’s demand-
response program developed to reward your
business for adjusting energy consumption levels
during peak time periods.”

Do you remember participating in this program?
1.Q Yes, {Go fo ES-2].

2. 0 No, —l
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99, U DK/NS —
If No or DK/NS terminate interview and go to next participant.
ES-2. If 2010 only participant, skip this question. In which option or options did your company
enroll?

Kentucky: 2011-2012
O 0 Economic/10 Emergency
O 5 Economic/10 Emergency
Q 10 Economic/10 Emergency
O QuoteOption

Ohio: 2011-2012
U 0 Economic/10 Emergency
0 5 Economic/10 Emergency
0 10 Economic/10 Emergency
Q 15 Economic/10 Emergency
0 QuoteOption

Southeast:
a) [ Mandatory Curtailment Option
b) O Voluntary Curtailment Option
¢) [ Generator Option
d) O Call Option

information-Gathering Phase

INFO-1. How did you become aware of the PowerShare Program?
a) U Duke Energy sent me a brochure
b) O A Duke Energy representative told me about it
¢) O Duke Energy website.
d) QO Isawanadin
e) O Other
f) O DK/NS

INFO-2. At the time you became aware of the program and were considering whether or not to
participate, did you do any additional investigation to confirm the program’s participation
requirements and program benefits, or was the information you had enough for you to make a
participation decision?

a) O The information received was adequate

b) Q Didn’t need to confirm/ already knew about it

¢) [ Went to the program or Duke Energy web site

dy Q Called or emailed a Duke Energy contact

e} O Other:
f) O DK/NS
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Ife,d e f g
INFO-3. Were you able to get the information you needed about the program’s participation
requirements and benefits?

1. QYes 2. WANo 99 0 DK/NS

INFO-4. While you were deciding whether or not you wanted to participate, did you have
additional questions for Duke Energy that were not answered?
1. No (continue to INFO-5)
2. Yes (continue to INFO-4a)
INFO-4a. Were you able to get the answers you needed?
I. No
2. Yes

INFO-4b. What were you asking about?

INFO- 5: Would you please rate for me how easy it was for you to understand the PowerShare
incentive structure on a scale of | to 10, with one being extremely difficult and 10 being
extremely easy?

1 2 3 4 5 6 7 8 9 10

[If rating was less than 8:] What could Duke Energy do to make the incentive structure easier for
customers to understand?

Decision Making

DM-1. What was the primary reason that you decided to participate? [If the customer
participated in more than one option:] Why did your company choose to participate in each of
these options?

Participation in an Event

EV-1. Can you tell me, how many PowerShare events has your business been asked to respond
1o this year?
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EV-2a. How were you notified of the event?

EV-2b. How do you prefer to be notified about future events?

EV-3. Did you decide to reduce energy use for every event, or did you decide to decline one or
more events?

EV-3a. [If customer did reduce] On the occasions you chose to reduce, why did you
choose to?

EV-3b. [If customer did reduce] Do you think you would have been able to reduce
more? Why or why not?

EV-3c. [If customer declined to reduce] Why did you decline to reduce energy usage?

Forecasted Loads

EV-4 As you know, Duke Energy provides a forecasted load pattern to you the day before an
event to help in your decision making process. Do you review that load shape....
1. Before participating in a Curtailment Event? Never, Rarely, Sometimes, Always
2. During or immediately after a Curtailment Event? Never, Rarely, Sometimes, Always
3. Sometime after a Curtailment Event but before the bill comes? Never, Rarely,
Sometimes Always
4. After the monthly bill comes? Never, Rarely, Sometimes, Always

EV-5 I"d like to ask how achievable your targeted level of load reduction is. Would you say the targeted level of
load reduction you currently have with Duke Energy is ....

Much less than you can provide
Less than you can provide

About right for your company

More than you want to provide
Much more than you want to provide
Don’t know.

Pk L=
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Automated Demand Response

EV-6. How interested would you be in using an automated method to curtail load that would
respond to a signal from Duke Energy about a curtailment event? In this type of structure Duke
Energy would send a signal to a piece of control equipment installed at your site, such as on an
HVAC compressor, fan, temperature set-point unit or equipment control system that would
automatically make an adjustment that would reduce energy use for that piece of equipment at
that time. The incentive would then be based on the energy that would be saved from the
equipment being automatically controlled by the Duke Energy signal. The customer would not
have to make any adjustments themselves because it would have automatically occurred at the
time the signal was sent.  Would you be:

1. Not at all interested in this approach,

2. Slightly interested

3. Somewhat interested

4. Very interested

EV-6a. If not at all interested: What are your concerns about this type of an approach?

EV-6b. If interested (2-4 above) What are the primary reasons that you would be interested in
this type of a control approach?

Improvements

Impr-1. One of the objectives that the PowerShare program would like to see over the next year
is increased participation of businesses like yours. Can you think of things that the program can
do to help increase participation or help increase interest from people like yourself?

U Increase general advertising

O Increase advertising in trade media

O Present the program in trade or associated meetings
O Offer larger incentives

{1 Offer incentives on other items/include other items
O Have program staff call small C&I customers

(Q Make the process more streamlined for customers
(d Make the process more streamlined for contractors
O Increase number of events

U Decrease number of events

Q Offer participation with events during certain months
Q Other:

o K KN

Impr-2, At any time during your application process, did you need to contact Duke Energy to
obtain information, or ask about progress on the application, or to obtain any other help,
assistance or information?
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1. dYes 2. QNe 99. O DK/NS

Ifves, Impr 2-a. Were your questions or needs effectively handled by the Duke Energy?
1. QYes 2. UNo 99. O DK/NS

Impr 2b. How might this be improved?

Aggregation of Accounts (Carolinas Only)

Impr-3. How interested would you be in aggregating your accounts together, for PowerShare
purposes only, in order to optimize load curtailment strategies across several Duke Energy
accounts? Would you be:

Wot at all interested

b. Slightly interested

¢. Somewhat interested

d. Very interested

&

Impr-4. Overall, what about the PowerShare Program works well and why?

Impr-5. What doesn’t work well and why?

Impr-6. Do you review your proforma loads prior to events?

If s0, do you find them useful?

Satisfaction

We would like to ask you a few questions about your satisfaction with the program. For these
questions we would like you to rate your satisfaction using a 1 to 10 scale where a | means that
you are very dissatisfied with the program and a 10 means that you are very satisfied.

How would you rate your satisfaction with:

Sat-1. The incentive levels provided by the program
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1 2 3 4 5 6 7 3 g 10
If score is 8 or less ask: What could have been done to make this better?

Sat-2. The ease of applying for the program

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat-3. The time window in which you were required to reduce your load

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat-4. Duke Energy’s method for confirming how much load you reduced?

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat-5. The time it took for you to receive your incentive

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat-6. The amount of your incentive

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat-7. The technical expertise of Duke Energy staff

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?
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Sat-8. The time it took for Duke Energy staff to respond to any questions or address
any issues.

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat 9. The information you were provided explaining the program

1 2 3 4 5 6 7 8 9 10
If score is 8 or less ask: What could have been done to make this better?

Sat 10. Considering all aspects of the program, how would you rate your overall
satisfaction with the PowerShare Program?

1 2 3 4 5 6 7 8 9 10

Sat-10a. If score is 8 or less ask: What could have been done to make your
experience better, or have we already covered it?

Sat 11. How would you rate your overall satisfaction with Duke Energy?

1 2 3 4 5 6 7 8 9 10

Sat-11a.llf score is 8 or less ask: Why are you less than satisfied with Duke Energy?

Sat-12. Are there any other thoughts or comments you would like to share with Duke
management about the PowerShare program that we have not discussed already?
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2™ Floor, Suite A

Oregon, WI 53575

Memorandum

To: Ashlie Ossege and Rose Stoeckle, Duke Energy
From: Michael Ozog, Integral Analytics

Date: August 30, 2011

Subject: PowerShare M&V Review

This memo presents my review of the impact evaluation approach used by Duke Energy to determine the
impacts associated with the PowerShare program. The approach used by Duke Energy consists of the
estimation of an M&V baseline load shape {(MVB) for each customer, based upon non-event data. The
load shed by the customer during an event is estimated by using the MVB to simulate what the
customer's load during the event period would be if there was no event. This is compared to the actual
load curve of the customer to determine the amount of load shed. The MVB load is needed for
settlement, regulatory reporting purposes, and/or to verify that pledged reduction levels are achieved.
The details of the MVC are discussed below.

The development of the MVB consists of the following steps;
1) Collecting and processing interval load data from customer meters and designation of event days and
quiet periods (the quiet periods are identified by the customer).

2) Estimation of a statistical model that relates hourly energy consumption to:
» A Fourier transform of hour of the day
s  AFourier transform of hour of the week
o Temperature Humidity Index
« Monthly intercepts, if appropriate
¢ Interactions between the variables
Data from event days and quiet periods are not included in the data used to estimate the model.

3) To determine what the customer’s load would be during an event period had there been no event, the
values for the independent variables during an event period are used within the statistical model
developed in the second step. The statistical model is also used to determine the customer's load
during a system peak day by using the peak day weather conditions rather than the actual event day
weather conditions.

4) The load curtailed by the customer is then estimated by taking the difference between the load curve
simulated by the statistical medel for both actual event day and system peak day weather conditions
and the customer’s actual load curve during the event period in question.

A graphical example of this approach is presented in the figure below.

fax: (608) 835-9490 email: NPHali@TecMarket.net telephone: (608) 835-8855
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Assessment of Approach

The technical approach used by Duke Energy in how they develop the MVB and estimate event load
effects appears to be very reasonable and defensible. The model specification as stated includes the key
determinates of energy usage, so there is little likelihood of any bias in the results from omitted variables.
One particularly noteworthy feature is that they use an extensive history to estimate the model, rather
than relying on only a handful of days as is common in many utilities which use less rigorous approaches
(i.e., approaches that compare average usages from a pre-event pericd, for example, rather than
conducting a multivariate regression model, as Duke Energy is doing).

One suggestion is that Duke Energy should consider estimating the MVB over al! available data, including
data from event and quiet periods. The model can include indicator variabies for these periods, and in
the case of event periods, the coefficients on these variables would indicate the load impacts. This
eliminates step four above, and further allows for hypothesis testing of the results {i.e., determining
whether or not those impacts are statistically significant). The indicator variables for events can be
interactive with weather conditions, and this will allow the estimate of the load effect under peak day
conditions.

Qverall, based on our review, Duke Energy’s impact evaluation is a very complete and innovative
approach, and in theory at least, should result in accurate estimates of event impacts.

TecMarket Works -2- August 30, 2011
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Executive Summary

Executive Summary

Key Findings and Recommendations
The key findings and recommendations identified through this evaluation are presented below.

Impact Evaluation

1.

oW

kWh respectively, an average savings of 1,182 kWh.

kWh.

Only 6% of old refrigerators were replaced with a 15 cubic foot model.
Average cubic footage of old vs. new models was very close, 18.92 vs. 19.3 cubic feet.
In special cases, a refrigerator with a bad seal may be replaced at the discretion of the

Average annual consumption of old and new refrigerators was 1,576 kWh and 394

A total of 569" refrigerators were replaced for a total program savings of 672,671

auditor even if the meter wattage is below the program requirement. There were four
such exceptions made in Ohio. In descending order, these units consumed 1304 kWh,
1243 kWh, 475 kWh, and 471 kWh. These installations, especially the latter two,
should be reviewed by Duke Energy to assure that protocols that provide energy
savings are being followed by all auditors.

Units were replaced only after an inspection of the old unit and a participant-specific

offer by the program to have it replaced. Most participants were made aware of the
Refrigerator Replacement Program offerings only after they had applied for another
low income program (such as the weatherization program) and were subsequently
informed that they were eligible for the Refrigerator Replacement Program as well.
Survey data indicates that participants were not considering replacing their units at the
time of the program offering. Hence, program freeridership is set at zero percent.

Engineering Impact Estimates: Key Findings

Table 1. Summary of Program Savings by Measure

total gross kwh impact divided by 569 participants

total gross kW savings divided by 569 participants

C Verified Gross Gross Verified
Measure Parggt]:isttlon Per unit Verified Verified Per unit
kWh impact | kWh Impact | kW Savings | kW Savings |

| Frigidaire: 15 cubic feet 29 1,132 32,836 5.1 0.175
| Frigidaire: 18 cubic feet 230 1,211 278,482 43.0 0.187
Frigidaire: 21 cubic feet 253 1,164 294 481 453 0.179
Whirlpool: 15 cubic feet 5 1,093 5,465 0.8 0.169
Whirlpool. 18 cubic feet 24 1,180 28,329 4.4 0.182
Whirlpool. 21 cubic feet 28 1,181 33,078 5.1 0.182
TOTAL 569 1,182° 672,671 104 0.182*

* The number of participants for the impact evalution is based upon the base rates and stipulated agreement program,

and from the Energy Efficiency Portfolio program.

December 20, 2011
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Introduction and Purpose of Study

Summary Overview
This document presents the evaluation report for Duke Energy’s Low Income Refrigerator
Replacement Program as it was administered in Chio.

Summary of the Evaluation
The evaluation was conducted by TecMarket Works and BuildingMetrics.

The impacts are based on engineering analysis of the data collected through the use of a power
meter installed directly to refrigerators in customers’ homes. This report is structured to provide
energy impact estimations per unit as well as total program savings. The impact tables reporting
total savings are based on the savings identified from the 569 participants that replaced a
refrigerator. Note that these savings do not include spillover or market effects savings from
taking the old refrigerator off the secondary market.

Evaluation Objectives

This evaluation’s objective is to determine the savings achieved by Duke Energy’s Low Income
Refrigerator Replacement Program through the replacement of customers” old, inefficient
refrigerators with newer, more efficient, Energy Star qualified refrigerators.

Researchable Issues

s In special cases, a refrigerator with a bad seal may be replaced at the discretion of the
auditor even if the meter wattage is below the program requirement. There were four
such exceptions made in Ohio. In descending order, these units consumed 1304 kWh,
1243 kWh, 475 kWh, and 471 kWh. These installations, especially the latter two, should
be reviewed by Duke Energy to assure that the minimum energy-saving-focused
protocols are being followed by all auditors. However, in view that there were only two
units with already low levels of consumption, this is not a serious issue for the program
as a whole.

December 20, 2011 3 Duke Energy



Case No. 12-1477-EL-EEC
Appendix I
Page 50f 18

TecMarket Waorks Description of Program

Description of Program

The Low Income Refrigerator Replacement Program’s purpose is to replace the old, inefficient
refrigerators of Duke Energy’s low income customers with newer, more efficient, Energy Star
qualified refrigerators. To determine if an old refrigerator is inefficient enough to be eligible for
replacement, all units were tested in the customers’ homes using a power meter installed directly
to the refrigerator. If a refrigerator is found to be eligible, it is replaced at no charge to the
customer. Old units are removed at the time of the delivery of the new unit and are
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.

Program Participation

Engineering estimates are based on the data from all 569 participants that replaced a refrigerator
through the Low Income Refrigerator Replacement Program from January 2010 through June
2011.

Participation Count for 2010
Program through June 2011
Low Income Refrigerator Replacement 569

December 20, 2011 4 Duke Energy
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Methodology

Overview of the Evaluation Approach
This impact evaluation is based on engineering estimates using in-situ monitored data collected
from customers’ homes.

Study Methodology

Power meters were installed directly to the old refrigerators in the customers” homes. Impact
estimations were calculated by subtracting the new refrigerator’s energy consumption, provided
by the manufacturer, from the energy consumed by the customer’s existing refrigerator as
measured by the power meter.

Data collection methods, sample sizes, and sampling methodology

Power meters were installed directly to the refrigerators in the customers® homes. Low income
homes were targeted. There were 569 participants in Ohio. All participants’ units were pre-
metered.

Number of completes and sample disposition for each data collection effort

Data was collected from the power meters that were installed directly to the refrigerators in all
569 of the customers’ homes.

Expected and achieved precision
Not applicable. A census of participants was used in the study.

Description of baseline assumptions, methods and data sources

The existing (replaced) refrigerator is the baseline. Baseline energy consumption is obtained
from in-situ metering.

Description of measures and selection of methods by measure(s) or market(s})

The low income residential market was targeted. Six refrigerator models were available as
replacements. They can be seen in the table below.

Brand Model Number | Size (Cubic ft.) ;| Energy Usage (kWh)
Frigidaire FFHT1513LW 15 355
Frigidaire FFHT1826LW 18 383
Frigidaire FFHTZ2126LW 21 408
Whirlpool ETSWSEXVQ 15 354
Whirlpool ETSWTEXVQ 18 388
Whirlpool ET1FTEXVQ 21 416

Use of TRM values and explanation if TRM values not used

The TRM uses a dual baseline approach to calculate lifecycle savings. The remaining useful life
of the existing unit is deemed to be eight years. As a result, savings for the first eight years

December 20, 2011 5 Duke Energy
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calculated against the existing unit. Savings for the remaining nine years of the 17 year effective
useful life of the new refrigerator are calculated against a new baseline unit. In this case we are
- deeming the effective useful life to be eight years.

Demand reduction was estimated as a function of energy savings as outlined in the following
formula taken from the TRM:

AKW = (AkWh/8760) * TAF * LSAF

Where TAF (Temperature Adjustment Factor) is deemed at 1.3 and LSAF (Load Shape
Adjustment Factor) is deemed at 1.074 for an existing unit and 1.18 for a new unit.

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

The baseline energy consumption is based on in-situ monitoring over a two-hour period. The
monitoring period was selected to obtain a number of operating cycles. In-situ monitoring
accounts for the location and condition of the refrigerator in terms of refrigerant charge. door
gaskets, and so on. The doors remained closed during the test. The two hour test results were
extrapolated to annual kWh usage. There is a potential engineering bias in the in-situ testing and
extrapolation procedure, but this is expected to underestimate baseline use relative to a longer-
period in-situ test that includes door openings, food loading, and so on. As a result, the actual
achieved savings may be larger than the evaluated savings.

Snapback and Persistence

Both persistence and technical degradation are included in the calculation of a refrigerator’s
effective useful life shown in Appendix C: DSMaore Table,

The theoretical additional energy and capacity used by customers that may occur from
implementing an energy efficiency product, often called “snapback™ if it occurs, by design will
be captured in the impact evaluation through the billing analysis approach (due to be completed
in 2012 after sufficient time has passed since the new refrigerator was installed).

The billing analysis approach will use actual energy use between the pre and post condition
compared to what would occur without the program (control). All market or program effects
conditions, including snapback, will be accounted for with this evaluation method. Further, there
is little to no literature or snapback analysis within the evaluation industry that has been abie to
identify a snapback condition. The so-called snapback that has recently been referenced in the
press has been the impact of normal electric demand growth that shows up in all customers as
new products, services, and technologies are acquired and used. However, as noted above, any
snapback that does occur would be captured in the evaluation design because of the use of pre
and post billing analysis.

December 20, 2011 6 Duke Energy
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Evaluation Findings

Impact Evaluation

There were 569 refrigerators replaced through the Low Income Refrigerator Replacement
program in Ohio from January 2010 to June 201 1. All units were tested in the customers’ homes
using a power meter installed directly to the refrigerator. The meters collected energy
consumption data for a minimum of two hours, allowing enough time for the unit to stabilize and
cycle. Two hours has been shown to be sufficient time to determine a poorly operating unit that
needs to be replaced.z'3 Three sizes and two brands of replacement units were available: 15, 18,
or 21 cubic foot Frigidaire or Whirlpool Energy Star top-freezer models. In Ohio, 90% of
replacements were Frigidaire and 10% were Whirlpool. Of the 569 units replaced, 6% were 15
cubic feet, 45% were 18 cubic feet, and 49% were 2] cubic feet. A breakdown of the individual
numbers can be seen in Table 2.

In general, the size of the customer’s existing refrigerator and that of the unit chosen to replace it
are as close as possible while still being restricted to the three available sizes. The average size of
a replacement unit is 19.3 cubic feet while the average size of the replaced units was 18.92 cubic
feet. A detailed comparison of refrigerator sizes and their replacements can be seen in Table 3,

Table 2. Replacement Unit Size and Brand Prevalence

it | Frigudaire | whiripool | _TOTAL
15 cubic feet 29 5 34
18 cubic feet 230 24 254
21 cubic feet 253 28 281
TOTAL 512 57 569

Table 3. Average Replaced Unit Size by Size and Brand of Replacement

Size OLNEW | Frigidaire | Whirlpool | AVERAGE
15 cubic feet 15.14 15.00 15.12
18 cubic feet 17.80 18.00 17.81
21 cubic feet 20.37 21.82 20.52
AVERAGE 18.88 19.30 18.99

The power meter installed on the unit calculates the annual kWh consumption based on the watts
used over the period of the test. If the refrigerator was calculated by the meter to consume over
1,315 kWh per year, it is eligible to be replaced at no charge to the customer. If a unit shows
abnormally high peak wattage during the test, 325 watts or higher, this indicates that it was in
defrost mode. In this case, the kWh per year must equal 1,565 kWh or more to be replaced. In
special cases, a refrigerator with a bad scal may be replaced at the discretion of the auditor even

* Mapp, Jim. “Selection of High Usage Reftigerators and Freezers,” Wisconsin Energy Bureau. April 16, 1998.

* Mapp. J., R Morgan, and K Schroder (2001). Low-Income Refrigerator Replacement - Selection Criteria for High
Usage Refrigerator Replacement, August 21 — 24, 2001, Salt Lake City. International Energy Program Evaluation
Conference,

December 20, 2011 7 Duke Energy
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if the meter wattage is below the program requirement. There were four such exceptions made in
Ohio. In descending order, these units consumed 1304 kWh, 1243 kWh, 475 kWh, and 471 kWh.
These installations, especially the latter two, should be reviewed by Duke Energy to assure that
the replacement protocols, which focus on making sure all units provide savings, are being
followed by all auditors.

Table 4. Annual kWh Consumed by Replaced Refrigerators

Size Replaced | Quantity Txm?f
12 cubic feet 1 1,418
13 cubic feet 1 2,133
14 cubic feet 24 1,626
15 cubic feet 29 - 1,603
16 cubic feet 19 1,560
17 cubic feet 23 1,594
18 cubic feet 225 1,562
19 cubic feet 16 1,500
20 cubic feet 28 1,701
21 cubic feet 141 1,547
22 cubic feet 36 1,634
23 cubic feet 1 1,572
24 cubic feet 7 1,627
25 cubic feet 12 1,733
26 cubic feet 6 1,768
TOTAL/AVG. 569 1,576

From Table 4, the average annual kWh consumed by replaced units was 1,576 kWh compared to
the average annual kWh used by the replacement units of 394 kWh. This provides an average
annual savings of 1,182 kWh per unit and results in a total savings of 672,671kWh across the
entire program in Ohio. Savings per unit ranged from a minimum of 55 kWh to a maximum of
3,110 kWh. The manufacturer provided energy guides associated with the replacement units can
be seen in Appendix B: Energy Guides. A breakdown of the energy savings by unit size and
brand can be seen in Table 5. Per-unit savings can be found in Table 6. Program kW reduction
can be seem in Table 7 and Table §.

Table 5. Total Program kWh Savings by Unit Size and Brand
New Refrigerator Size | Frigidaire | Whirlpool TOTAL
15 cubic feet 32,836 5.465 38,301
18 cubic feet 278,482 28,329 306,811
21 cubic feet 204 481 33,078 327,859
TOTAL 605,799 66,872 672,671

December 20, 2011 8 Duke Energy
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Table 6, Per-Unit kWh Savings by Unit Size and Brand

New Retrigerator | Frigidaire | Whirlpool | TOTAL
15 cubic feet 1,132 1,093 1,127
18 cubic feet 1,211 1,180 1.208
21 cubic feet 1,164 1,181 1,166
Savings Per Unit 1,183 1,173 1,182
Table 7. Total Program kW Reduction by Unit Size and Brand
New Refrigerator | Frigidaire | Whirlpool | * TOTAL
15 cubic feet 5.1 0.8 6
18 cubic feet 43.0 4.4 47
21 cubic feet 453 5.1 S0
TOTAL 93 10 104
Table 8. Per-Unit kW Reduction by Unit Size and Brand
gf’z‘;’ Refrigerator | cioidaire | Whirlpool | TOTAL
15 cubic feet 0.175 0.169 0.174
18 cubic feet 0.187 0.182 0.186
21 cubic feet 0179 0.182 0.179
Reduction per unit 0.182 0.181 0.182
December 20, 2011 9

Duke Energy
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Appendices

Appendix A: Required Savings Tables

The required table showing measure-level participation counts and savings for each program is

below.
C Verified Gross Gross Verified
Measure Parg.::g:ttlon Per unit Verified Verified Per unit
kKWh impact | kWh Impact | kW Savings | kW Savings |

_Frigidaire. 15 cubic feet 29 1,132 32836 51 0.175
Frigidaire: 18 cubic feet 230 1,211 278,482 43.0 0.187
Frigidaire: 21 cubic feet 253 1,164 294 481 45.3 0.179
Whirlpool: 15 cubic feet 5 1,093 5,465 0.8 0.169
Whirlpool: 18 cubic feet 24 1,180 28,329 4.4 0.182
Whirlpool: 21 cubic feet 28 1,181 33,078 5.1 0.182
TOTAL 569 1,182 672,671 104 0.1822

"total gross kwh impact divided by 569 participants

Pecember 20, 2011

10

Duke Energy
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Appendix B: Energy Guides

Frigidaire: 15 Cubic Feet

Frigidaire: 18 Cubic Feet

December 20, 2011

ik

Duke Energy
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Frigidaire: 21 Cubic Feet
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Whirlpool: 15 Cubic Feet

R 4 Theesamamdgemgopemkngmﬁfihmmmammavaﬁamameﬁmmermagawaspubhshed 4
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TecMarket Business Center
165 Netherwood Road

2" Floor, Suite A

Oregon, WI 53575

Memorandum
To: Ashlie Ossege, Duke Energy
From: Michael Ozog, Integral Analytics
Date: December 8, 2011
Subject: HECR in Ohic — impacts by report type and frequency

This memo presents the impacts of the HECR. program in Ohio broken down by report type {line
versus bar) and frequency of the report (monthly versus quarterly). The data that was used to
generate these estimates corresponds to the data that was used to estimate the overall HECR
impacts in Ohio, as reported in TecMarket Works report of the evaluation of this program, dated
September 9, 2011,

Table 1 presents the impacts of the report type (line versus bar graphs), without distinction for
the frequency of the reports.

Table 1: HECR Ohio impacts by report type
Type Savings t-value
kWh/day % of use
. line | 030 Lg% | 437 |
Bar 0.24 0.57% 2.08

Table 2 presents the impacts of HECR in Ohio broken out by both report type and frequency.

Table 2: HECR Ohio impacts by report type and frequency

Savings
Fre Type t-value
q vp kwh/day % of use
Monthy | -tne | oso T 1am [ 392
Bar 0.30 0.70% 1.89
Line 0.40 0.91% 252
Quarterly - : o
Bar 0.19 0.44% 1.18

These results show:

* The reports using the bar graphs resulted in a far lower level of savings relative to
reports using the line graphs (approximately half as much). This is probably due
to the potentially confusing nature of the “ranking™ in those reports, where high
scores indicated the customer was relatively less efficient than comparable
households.

» Monthly reports produced a higher level of savings relative to quarterly reports,
irrespective of the type of report.
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Note however that while some of the differences are rather large, none of the differences
presented in these tables are statistically significant.

TecMarket Works -2- August 29, 2011
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Executive Summary

Key Findings and Recommendations
The key findings and recommendations identified through this evaluation are presented below.

Key Findings: Customer Survey

Executive Summary

There were 332 customers successfully contacted tor the survey. Ofthese, 258 (77.7%)
recalled receiving the HECR report.
o See section titled "Introduction” on page 20.

95.7% of the customers who recall the HECR are reading the report. If the full number of
contacted customers (including those who do not recall the report) are included in this
calculation (n=332, as noted above), and we assume that those who do not recall the
report throw it away without reading it, this brings the percent of contacted customers
reading the HECR to 74.4%.

o See section titled "Customers Who Read the HECR and Why" on page 20.

Before being asked about what messages or tips customers recalled from the HECR, most
surveyed customers that read the report defined energy efficiency in simple terms
(n=225, or 88.9%), saying "using less energy” or "using the least amount of energy
necessary”, while some provided specific examples of what should be done to be energy
efficient, such as "insulating doors and windows" and "keeping my house sealed" (n=28,
or 11.1%).

o See section titled "Customer Opinions and Actions Regarding Energy

Efficiency” on page 22.

On average, surveyed HECR customers scored their interest in energy efficiency at a
higher score than their interest in reading the HECR. This finding is statistically
significant with 95% confidence.
o See section titled "Interest in the Energy Efficiency and the HECR" on
page 24,

About 85% of the customers overall are happy with how frequently they receive the
HECR, although those that receive the HECR on a monthly basis indicate a higher level
of interest in reading the next HECR, which may indicate that those reading the HECR
monthly are more engaged with the HECR and therefore more interested in the HECR
overall.

o See section titled "Frequency of the HECR" on page 25.

HECR customers are more satisfied with the Line Graph version than they are with the
Bar Graph version of the HECR.
o See section titled "Satisfaction with HECR" on page 34.

Recommendations

If the HECR is deployed as a fully-commercialized program, continue to refine the
presentation of the comparison data through monitoring customer responses and

September 9, 2011 3 Duke Energy
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leveraging customer satisfaction surveys. However, this information should also be
considered in light of energy savings. A more satisfied customer who saves less energy
may not be a program objective. Moreover, Duke Energy should keep in mind that more
information is not necessarily better, and that if the desired understanding of social norms
of energy use can be achieved with one calculated number, that may be enough. If Duke
Energy determines that two calculations must be conveyed to the customer to inform
them of the social norm, those two calculations must not be in conflict with ene another.
o See section titled "HECR Report” on page 15.

¢ Duke Energy should continually refine their selection of tips and facts to be conveyed in
the HECR report. While tips directly aimed at energy savings are necessary to
supplement the social norm messaging and provide actionable support to customers
desiring to reduce usage, it may be useful to include other relevant and interesting facts
so that customers continue to be engaged and interested. Likewise, while messaging to
cross-sell other Duke Energy programs is necessary to achieve the second of HECR's
stated objectives, Duke Energy may need to take care not to overselil the programs, or
push programs to customers who are not suitable participants. In order to determine
whether customers are indeed interested and engaged versus oversaturated and “numbed”
by repetitive information, Duke Energy should conduct periodic customer satisfaction
surveys about these and other issues or use fip productivity analysis to determine
diminishing returns.

o See section titled "Other Report Content” on page 16.

o Ifcross-selling remains an objective of the HECR product at scale, then Duke Energy
should formally establish a process to assess the effectiveness of HECR as a lead
generation mechanism.

o See section titled "Results" on page 18.

¢ Add CFL coupons to the HECR mailing if it can be shown that the participants can use
additional CFLs that they are not likely to purchase on their own.
o See section titled "Conclusions and Recommendations for Program Changes" on
page 40.

» The impact evaluation discovered that as a customer’s average usage increases, the level
of savings from HECR also increases (see the table on the next page). Therefore, the
program should target high usage customers to achieve the highest energy savings per
participant using advanced segmentation analysis methods.

o See Table 1 on page 5.

Impact Summary Tables

The energy impacts associated with the program were determined by a billing analysis using
both customers that received the HECR report (the treatment group) as well as a group of
customers who did not (the control group). The billing analysis relies upon a statistical analysis
of actual customer-billed electricity consumption before and after the HECR treatment period.
The billing analysis used consumption data from all HECR treatment customers in Chio (11,112

September 9, 2011 4 Duke Energy
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customers)’. A panel model specification was used that incorporated the monthly billed energy
use across time and customers. The model included standard statistical procedures to control for
the effect of weather on usage, as well as a complete set of monthly indicator variables to capture
the effects of non-measureable factors that vary over time (such as economic conditions and
season loads).

In developing the data used in the model, we also eliminated those customers who participated in
the Duke Energy CFL program after the initial HECR contact. This was done to eliminate the
possibility of double counting savings. We focused on the CFL program since that was the
program that experienced the highest amount of cross participation. However, we did investigate
the effect of eliminating those customers who enrolled in other programs, but that had no effect
at all on the estimated impacts for HECR, so we chose to retain those customers in the model.
Note that one of the criteria for including a customer in the HECR program was that they had not
participated in any Duke Energy energy efficiency program in the past. While this was
important to do to insure that the impacts from HECR would not be influenced by the effects of
other energy efficiency programs, it does leave open the possibility that these customers in the

HECR program may have a lower propensity for adopting energy efficiency programs than the
general Duke Energy customer population.

Table 1 presents the billing data analysis estimate of the impact of the HECR program. It was
observed that the impacts vary significantly depending upon the average usage of the customer,
so in addition to estimating the overall impact of HECR, we developed estimates based upon the
average usage of the customer.

Table 1. Usage Level and Annual Savings Summary

Annual kWh Per
Usage Level Participant T-Value
Savings
Overall” 175 kWh 4.23
daily use <20 kWh 94 kWh 3.14
daily use >=20 but <30 kWwh 37 kWh 1.00
daily use >=30 but <40 kWh 54 kWh 0.93
daily use ==40 but <50 kWh 47 kWh 0.52
daily use >=50 but <60 k\Wh 387 kWh 3.13
daily use >=60 but <70 kWh 246 KWh 1.65
daily use >=70 but <80 kiWh 302 kWh 1.54
daily use >=80 but <90 kWh 348 kWwh 1.23
daily use >=90 kK\Wh 539 k'\Wh 2.05

These results show that overall, the HECR program results in statistically significant savings of
175 kWh/year per customer. In addition, when looking at this by the average (pre-program)

' The design of the program as well as the results in the 6-month evaluation indicate that the on-ofT letter treatment
will likely have no effects lasting a year afier the letter was received, so that aspect of HECR® was not addressed in
the irnpact evaluation.

? The overall savings was determined by estimating the mode! over all customers, irrespective of their usage group.
Therefore, it captures the proportion of customers in each group, the savings of that group, and also the variability of
savings in each group. Therefore, it need not equal the population weighted average savings by usage group.

September 9, 2011 5 Duke Energy
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usage of the customer, there are a few customer groups that do not show any statistically
significant change in usage, while there are other groups, at both the highest usage and lowest
usage range, that show significant savings.

September 9, 2011 6 Duke Energy
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Introduction and Purpose of Study

Summary Overview

This document presents the evaluation report for Duke Energy’s Home Energy Comparison
Report (HECR) Program as it was administered in Ohio. This evaluation did not have a detailed
evaluation plan.

Summary of the Evaluation

This document presents the evaluation report for Duke Energy’s HECR Program as it was
administered in Ohio. The evaluation was conducted by TecMarket Works with assistance from
Integral Analytics and Yinsight. The survey instruments were developed by TecMarket Works.
The survey was administered by TecMarket Works. The impact analysis was conducted by
Integral Analytics. Yinsight (a TecMarket Works subcontractor) conducted the in-depth
interviews with program management.

Evaluation Objectives

The purpose of this evaluation is to provide feedback that can help the program provider
consider changes to the program that can help achieve improvement in cost effective operations,
help understand program impacts and obtain an understanding of customer related conditions and
satisfaction.

Researchable Issues
In addition to the objectives noted above, there were a number of researchable issues for this
evaluation. These include:

1. To solicit feedback from program participants about their experience with the HECR
mailings, such as their recollection of the messages and tips, their home energy scores,
and their satisfaction with the reports.

2. To gain an understanding of customer demographic categories responding positively to
the HECR program.

3. To determine which report (bar or line graph formats) performs best, and at which
frequency (monthly or quarterly).

September 9, 2011 7 Duke Energy
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Description of Pilot Program

The Home Energy Comparison Report Program is a pilot being rolled out in each of Duke
Energy’s jurisdictions; however this report focuses on early insights from the Ohio pilot
program.

The purpose of the pilot is to determine whether receiving comparative usage data for similar
residences in the same geographic area motivates customers to better manage and reduce energy
usage. The pilot is structured to target a sample of customers residing in individually-metered,
owner-occupied, single-family residences served on Duke Energy Ohio’s residential rate
schedules. The initial pilot also excluded any customers who had previously participated in a
Duke Energy energy efficiency program, in an effort to obtain pure “behavioral” impacts®. Duke
Energy, through proprietary techniques, compiles energy usage and publicly available
information (location, size, home age, occupancy) on nearby similar homes to develop the
comparisons. Reports are mailed to the residence in one of two formats, either monthly or
quarterly. The reports contain personalized tips and messages* based on customers’ energy usage
patterns, information about their homes, as well as follow up opportunities such as an offer to
participate in Duke Energy's audit programs. In addition to the sample receiving monthly or
quarterly reports, a simple single notification letter was sent to a separate set of customers
(n=1000) informing them that their usage would be used in a research study. The letter’s
purpose was to test what, if any, impact was generated from the knowledge that a household’s
usage was being “tracked” by Duke Energy.

Pilot Program Participation

The initial treatment group consisted of 10,000 customers in 2010. This group was divided into
two groups. One group received quarterly feedback reports and the second received monthly
reports. Each of those groups were in turn further divided into one of two types of reports, with
one report showing usage data in line formats while the other group received their information in
a score and bar chart format. Examples of these HECR formats are presented in Appendix D:
Sample HECR Mailing: Bar Graph and Appendix E: Sample HECR Mailing: Line Graph.

The groups and the group populations used in this analysis are presented below in Table 2. In
March 2011, a total of 10,114 customers were included in the impact analysis. This number
reflects a smail drop from the original treatment groups (11,112) owing to customers that were in
the process of switching electric generation suppliers, inaccurate addresses or other
“qualification errors” such as missing usage or ineligibility, e.g. not single family, owner
occupied, without priov participation in a significant energy program with Duke Energy. Only
35 customers out of 11,112 actively opted out of the program as of May 12, 2011. In Jan. 2011,
there are 1,000 customers who were randomly selected from control group added to the
treatment group. The total number of 11,112 includes this new added group.

Table 2. HECR Treatment Group, 2010
! | Bar Chart & Score | Line Chart | New Added | Notification Letter |

¥ Duke Energy’s EE Participation database is first in class regarding the tracking of customer participation at an
individual level, allowing for a holistic view of customer participation. This data was then used in the impact
analysis to further insyre no “double counting™ of impacts.

* See section "Tips and Messages” for a presentation of the differcnces between tips and messages.

September 9, 2011 g Duke Energy
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Maonthly 2,273 2,236 1,013
Quarterly 2,320 2,272
One Off Letter 1,000

As an additional controlling factor to support the study’s cause and effect assessment, an
additional group of 1,000 homeowners that had not received a report were also sent a letter
indicating that their usage was going to be “tracked” as part of a study that the Company was
conducting on residential energy use. The purpose of the letter was to develop insights into how
much of the energy impacts observed are a result of the program's reports and information rather
than from the knowledge that consumption is being observed. The previous 6-month evaluation
of this program by Integral Analytics found that these customers had considerable savings on the
month they received the letter, but after 6 months, there was no net change in their energy use
due to the program. Therefore, the impact evaluation did not investigate the 12-month savings
for these customers, as there is little reason to expect there to be any long-term energy savings
effects.

September 9, 2011 9 Duke Energy
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Methodology

Overview of the Evaluation Approach
This evaluation was performed without an evaluation plan. This evaluation has three
components: management interviews, participant surveys, and an impact analysis.

Study Methodology: Process _

The process evaluation has two components: management interviews and participant surveys.
In-depth interviews were conducting with program management, and the participant surveys
were conducted with 258 customers in Chio.

TecMarket Works developed a customer survey for the HECR Program treatment group
customers, which was implemented from December 2010 through February 2011.

The complete survey was conducted with a random sample of 258 HECR customers. When the
customer was successfully contacted, the surveyor asked that customer if they were familiar with
the HECR mailings. If not, the surveyor provided a short description of the HECR mailings they
have been receiving: "This program provided information on how much electricity you used in
the previous month "and in the previous 12 months compared to your neighbors and provided
tips on how you could lower your electricity use and costs in becoming more energy efficient.” If
the customer still did not recall the HECR, they were thanked for their time and the call was
terminated. Ifthey did recall the HECR, the survey continued regardless of whether they read
the HECR. There were 258 customers out of 332 contacted that recalled receiving the HECR
(77.7%).

HECR customers were surveyed by TecMarket Works. The survey can be found in Appendix C:
HECR Customer Survey Instrument.

Study Methodology: Impact

The analytical method employed to evaluate the impacts relied upon a panel data approach where
data are available both across households (i.e., cross-sectional) and over time (i.e., time-series).
With this type of data, it becomes possible to control, simultaneously, 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 that allows different
variables across homes that do not vary over the estimation period (such as square footage,
heating system, etc.) to 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).

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,

* Or quarter, depending on how frequently the conlacted customer was receiving the HECR.,
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such as building size and structure, are captured by unique constant terms representing each
unique household.

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

V.= +pPx, + Ftreat, + BT +e, (n
where:

Vit = the electricity use for home i during month 7 (normalized by the number of
days in that month)

o = constant term for site i

BB = vectors of coefficients

Xt = vector of variables that represent factors causing changes in energy
consumption for home 7 during month ¢ (i.e., weather) _

T = A vector of monthly indicators for all months in the model. This is

included to capture trends in electricity use over time across all customers
that cannot be captured by weather terms or post-treatment variables.
These terms lessen the possibility of biased impact estimates from the
influence of omitted variables.

B = the coefficient indicating the effect of the program
treat, = a variable indicating that home 7 received treatment during month ¢
Sy = error term for home i during month 2.

The weather terms included in the model are the heating and cooling degree days for that month,
tied to the customer location, and to capture the overall trend in electricity usage, monthly
indicator variables were used for each month in the analysis (i.e., time effects).

Data collection methods, sample sizes, and sampling methodology

Process
The complete survey was conducted with a random sample of 258 HECR customers. The survey
protocol can be found in Appendix C: HECR Customer Survey Instrument. We attempted to
contact program participants by telephone no more than five times at different times of the day
and different days before dropping them from the randomly sampied contact list. Cail times
were from 10:00 am. to 8:00 p.m. EST Monday through Saturday.

Impact
The impact evaluation used monthly billing data for all HECR treatment customers, both the
original group of 10,000 customers that first received the report in February, as well as an
additional 1,000 customers that were added later in the year. The control group consisted of over
20,000 customers, all of which were eligible for the program, but were not assigned to the
treatment group.
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Number of completes and sample disposition for each data collection effort

The complete survey was conducted with a random sample of 258 HECR customers. TecMarket
Works set a target of 63-65 completed surveys in each of four groups to reach a total of
approximately 250 completed surveys. The four groups are:

1. Customers receiving Bar Chart HECR on a monthly basis.
2. Customers receiving Bar Chart HECR on a quarterly basis.
3. Customers receiving Line Graph HECR on a monthly basis.
4. Customers receiving Line Graph HECR on a quarterly basis.

Table 3. Number of Completed Surveys by Customer Group

HECR | Monthly HECR Quarterly Monthly HECR | Quarterly HECR |
Type Targets HECR Targets Completed Completed

Bar 63-65 63-65 65 63

Line 63-65 63-65 65 65

Expected and achieved precision
Both the expected and achieved precision is 90% * 10%.

Description of baseline assumptions, methods and data sources
Not applicable.

Description of measures and selection of methods by measure(s} or market(s)

This pilot program does not include any energy efficient measures. The HECR program consists
of regular mailings to a targeted list of customers as described above. Methods of information
delivery (bar or line graphs) and frequency of delivery (monthly or quarterly) varied.

Use of TRM values and explanation if TRM values not used
TRM values were not used for this evaluation.

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

Since all the customers that received the HECR treatment start the program at the same month
and receive a report each month, there is no variation in the treatment period across the treatment
customers. Thus, it is impossible to differentiate the effect of the treatment from non-program
effects during the same period. Therefore, the evaluation of HECR required the development of
a non-treatment (i.c., control group) to disentangle the program impacts from other
macroeconomic impacts. The control group consisted of customers randomly sampled from
HECR eligible customers that were not given the report.
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While including a non-participating control group in a statistical analysis of an energy efficiency
program generally introduces self-selection bias, this was not the case for this study of the
HECR. Since customers were randomly assigned into the treatment or control group, there was
no decision by the customer to be part of either group. Therefore, there is no self-selection, and
no possibility for bias from self-selection.

In order to control for month-to-month non-program impacts, the statistical model included both
weather and indicator terms for each month in the model. The indicator terms capture the non-
weather related factors that influence a customer’s electricity independent of whether or not the
customer was part of HECR. Thus, the model controls for such effects as the general economic
condition.

Finally, since individuals are randomly assigned to the treatment group, there is no issue of free
ridership. This random assignment, plus the large number of customers in the treatment group
and the fact that not all HECR customers went on to participate in other Duke Energy programs
during the treatment period, implies that there is no need to include in the model variables that
capture participation in other energy efficiency programs.
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Evaluation Findings

Process Evaluation

Interviewees
For the process evaluation, in-depth interviews were conducted with three Duke Energy program
managers, a Duke Energy database administrator, and one market analyst consultant.

Program Description

The Home Energy Comparison Report (HECR) is a pilot designed to achieve two objectives.
First, provide customers with information that will produce behavioral changes to reduce
residential energy. Second, cross sell Duke Energy’s other energy efficiency programs. A Duke
Energy program manager reports that their overall goal is to become an energy partner with the
customer, rather than just a utility to whom the customer writes a check every month.

The HECR pilots were designed to run for a full year, with the OH HECR pilot starting in
February of 2010 with 10,000. Half of these customers receive the HECR report on a monthly
basis, the other half receive it on a quarterly basis.

At the time of the interviews, Duke Energy was in the middle of determining the basis for
development of HECR as a full program. The program manager reports that the HECR team is
working on a business case for a full HECR program, with the decision to be made in the spring
of 2011.

Program Design and Theory

A Duke Energy program manager reports that during the design phase, the HECR team
referenced many different programs, the primary one being the existing Personalized Energy
Report® program (PER®). PER® had already been providing customers with comparison
information, but only for the “average™ Duke Energy residential customer, not for “similar”
homes. The key differentiator for HECR is the addition of data comparing the customer’s energy
usage to those of similar homes in their area. This comparison allows customers to see whether
their usage is higher or lower than a comparable home. Customers are also presented with usage
data from the most efficient similar homes as another point of comparison. The HECR team also
referenced “neighborhood” comparison report programs offered by third party vendors, but
decided to implement the HECR pilot in-house so that they could rapidly make tactical changes
as they were developing the pilot.

The program’s theory for successful energy reduction rests upon the concept of “social norms”.
A large body of research in the social sciences has shown that people tend to conform to the
social norms around them, even if they may overtly deny any influence. A number of companies
recently have leveraged this effect and found that customers can reduce energy use anywhere
between 1.5 to 2.5% when they can compare their energy usage to the social norm of similar
homes. However, due to the relative infancy of this methodology, there is very little longitudinal
data about the persistence of these energy savings. Also, as more and more utilities implement
comparison report programs, they are beginning to find that customers respond differently to
these reports. One provocative analysis of a utility comparative energy report program by a
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UCLA economist suggested that if the comparison report presented saving energy as an
objective that would help the environment, those customers who identified themselves as
politically conservative actually increased their energy use®. The HECR team is aware that
customers must be carefully targeted to identify those who would respond favorably to the
comparison report, and is refining this targeting in their commercial launch plans.

HECR Report

The HECR report was a one page report containing energy saving tips and charts comparing the
customer’s energy use with others. This framework defines which homes are considered
“similar”, what home is considered “average”, how to quantify concepts such as “average usage
of a similar home™ and the “average usage of an efficient home.”

“Similar homes” were defined to consist of at least 100 homes that are similar in four main
characteristics: their heat source, square footage, age of home, and number of occupants. In more
densely populated areas where houses are very similar to one another, there may be 1000 similar
homes. Geography is also factored in. Customers in rural outlying areas are compared to homes
with similar latitude and longitude. “Average™ was defined as the statistical median. “Efficient”
homes were originally identified as those homes in the top 10% of efficiency. Customers began
calling to give the HECR team feedback on how unrealistic the 10% standard was. HECR
heeded the feedback and changed the definition so that homes in the top 25% were considered
efficient.

Charts. The results of the comparison analyses were displayed in two ways. In the “line chart™
method, a customer’s last 13 months of kWh energy usage is displayed in a line chart, along with
the usage of the “average™ and “efficient” similar homes. In the “score” version, customers are
shown their level of efficiency as a number between 0 and 100. This score, based upon the
customer’s last 24 months of usage, is compared to their previous month’s score or to their score
last year. Their score may also be compared to a “realistic” score, which Duke Energy calculates
based upon the known physical characteristics of their house. Scores are not given for the
“average” or “efficient” homes. In both versions, the customers’ kWh energy usage is translated
into dollar costs, as well as the usage of the “average” and “efficient” home. These dollar costs
are presented as bar charts.

The HECR team tested different scoring approaches in the beginning months of the program.
TecMarket Works believes it is important to leverage information and early feedback findings
from Duke Energy’s other jurisdictions to improve Ohio’s HECR model. In one of Duke
Energy’s other jurisdictions in which HECR was pilotted, South Carolina, the score was based
upon usage for the most current single month, and can be treated as a snapshot of energy use. In
Ohio, a “long term” score was based upon a model of energy use that incorporated data over 24
months. In Ohio, this long term score for the customer’s home was presented along with the
customer’s energy costs for the past month (i.e. costs based upon the snapshot). Customers were
confused because the long term score may indicate that the customer was not doing well,

S Costa, 1. L., and Kahn, M. E. (2010). Energy conservation "nudges” and envirenmentalist ideology: Evidence
from a randomized residential electricity field experiment. NBER Working Paper No. 15939. Available at . Vox EU,
policy portal set up by the Centre for Economic Policy Research. Available at hitpziwww nber.org/papersiw 3939,
See also hilpz/vwww voxcuorg/index.php? - node/5064
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whereas the energy cost calculations may indicate that customer was doing very well. The long
term score could not show the effects of actions taken in recently. As one HECR staff member
reports, “Because the score was based on the last 24 months of usage, [the HECRstaft] didn’t
feel like there was enough ability to move the meter.” Using this as a lesson learned from the
Ohio HECR®, the HECR team used the subsequent roll-out of the South Carolina HECR as a test
for a “snapshot’” monthly score.

There was another difference between the OH HECR and the South Carolina HECR. In OH, a
higher score means worse performance because the HECR team originally wanted the score to
move with the usage: if the customer’s usage dropped, their score should drop as well. However,
customers were confused, and Duke Energy received a few calls from customers asking “what
does 95 mean?” When the pilot began a few months later in South Carolina, the HECR team
switched the directionality of the scores so that higher scores meant better performance. The
marketing staff report that the South Carolina customers found the score easier to understand.
However, informal customer feedback suggests that the line chart was still superior to either
version of the scores.

Arguably, the critical issue is not about the calculations themselves. “It’s not about which is
more accurate”, cited one marketing staffer, "It’s about how customers react to each of them.”
At the time of these interviews, Duke Energy has yet to decide whether they want to use both the
score and the line chart in a fully-commercialized HECR'.

RECOMMENDATION: If the HECR is deployed as a fully-commercialized program,
continue to refine the presentation of the comparison data through monitoring customer
responses and leveraging customer satisfaction surveys. Determine through these and
other low-cost methods how usage data can be presented most clearly to customers. Duke
Energy should keep in mind that more information is not necessarily better, and that if the
desired understanding of social norms of energy use can be achieved with one calculated
number, that may be enough. If Duke Energy determines that two calculations must be
conveyed to the customer to inform them of the social norm, those two calculations must
not be in conflict with one another.

Other Report Content

The HECR also provides tips on saving energy. In OH, these tips are drawn from a database and
customized to each household. For example, if the customer had recently received a rebate for an
HVAC replacement, that customer would not get a heating tip. The program manager reports that
she cannot control which tips are assigned, other than to filter the tips based upon seasonality.

The marketing analyst consultant who developed the analytical framework explains that Duke
Energy has made a distinction between behavior and structural efficiency. Buying a new heater
and replacing a window affect structural efficiency, even though “buying” and “replacing” can
be viewed as behaviors. The HECR attempts to achieve its energy savings goals through
conservation behavior.

7 After these interviews were completed, Duke Energy’s HECR tcam made the determination that any ncw
commercialized HECRprogram would only usc the line chart.
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One HECR staff member reports that they tested the report with a focus group. Another staff
member reports that the tips seemed a little “sales-y™ and were not all aimed at getting customers
to save energy.

RECOMMENDATION: Duke Energy should continually refine their selection of tips
and facts to be conveyed in the HECR report. While tips directly aimed at energy savings
are necessary to supplement social norm messaging, it may be useful to include other
relevant and interesting facts so that customers continue to be engaged and interested.
Likewise, while messaging to cross-sell other Duke Energy programs is necessary to
achieve the second of HECR’s stated objectives, Duke Energy may need to take care not
to oversell the programs, or push programs to customers who are not suitable
participants. In order to determine whether customers are indeed interested and engaged
versus oversaturated and numbed, Duke Energy should conduct periodic customer
satisfaction surveys about these and other issues.

Explaining Comparisons

Included in each report is a sidebar that explains to the customer who they are being compared
against. Under the heading “Whose electricity usage is being compared to mine?” are statistics
about the “similar” homes’ characteristics including geographic area, type of housing (e.g. single
family), type of heat (electric or non-electric), square footage of the homes, and the age ranges of
the homes, and the number of homes.

Customer Feedback

HECR staff has attempted to verify home information in the Report by sending a business reply
card with one report. A few customers said they had done all they could to improve energy
efficiency and didn’t want to continue receiving report. A few customers called to say their home
characteristics (such as square footage) were incorrect. Customer willingness to share
information to get more precise reports may be an opportunity for additional engagement as the
program moves forward.

A Duke Energy program manager reports that the HECR team also conducted a round of focus
groups a few months after the Ohio HECR was deployed, and they got feedback that was
positive: “Folks liked being able to know where they stand.”

Report delivery
In order to test whether frequency of messaging affected customer behavior change, half the
customers received a monthly report, while the other half received a quarterly report.

Reports are sent out to customers on an opt-out basis. HECR staff report that at the time of the
interviews, there have been only 15 customers who called Duke Energy to opt out. However,
other customers have been removed from the analysis because they moved.

Duke Energy’s quality assurance procedures included tracking “seeds™ that were sent out with
every mailing, to ensure that the mail drops were made on the expected dates. Duke Energy also
sent out the business reply card to see if customers had any corrections to their records.
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Improvements to be considered

The marketing analyst reports that the HECR team has had some difficulty getting data in a
timely manner. Because customers need to be provided with their past month’s energy usage,
there is only a small time window in which the data must be processed and analyzed. The HECR
team’s data needs were constantly changing. “Because this was a pilot, everything changed each
month.” The marketing analyst reports that it is unclear at this point whether the necessarily
flexibility could be built into Duke Energy’s IT system, and it is unclear whether HECR's data
needs can be settled so that flexibility would not be needed in the firture, The interim solution
was for Duke Energy to build a separate database as a “playground”, using a separate server.

The Duke Energy program manager reports that they are considering whether HECR might be
delivered online or via digital devices, to reduce program costs associated with mailing the
reports. :

Results

At the time of these interviews in late 2010, the program staff had not yet begun analyzing the
impact of the program. The program was designed to support rigorous analysis of savings
impact. Analysis of the success of HECR’s cross-selling aspects is planned for the future, after
enough time has occurred to allow a statistical analysis of cross-program participation between
participants and non-participants. The new Duke Energy program manager reports that for a
commercial launch, cross-selling effects will be analyzed at a high level. This means they are not
intending to map individual participants from HECR to other programs on a one-to-one basis,
Instead, they plan to look at overall increase in cross program participation for HECR
participants as a group, compared to non-participants.

HECR experimental design for impact analysis. The HECR pilot controlled for extraneous
factors by assigning another population of customers to act as a control to the test group of report
recipients. Due to random sampling techniques, these control group customers can safely be
assumed to be similar to the test group customers in every way, except they do not receive the
HECR report. By using a randomly selected test and control group, any energy use difference
between the two groups may be attributed to the HECR report’s influence.

The marketing analyst reports that to determine the test and control groups, the pool of all
eligible customers was first divided into approximately 1000 smaller groups of about 80-100
customers each. Then, 1/3 of these groups were randomly assigned to receive the report, with the
remaining 2/3 of the groups acting as controls.

Cross selling. Interviewees mentioned two programs that HECR had promoted. The Energy
Solutions @ Home program is a home audit targeted at making improvements to a building’s
envelope. HECR promoted the Energy Solutions (@ Home program by encouraging people to go
to the Energy Solutions® program, but have not yet heard whether their promotions have
generated any inquiries. Likewise, a Duke Energy program manager reports that they used
HECR to push PER®, but (as noted earlier) they had not evaluated the success of those efforts
vel.
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HECR Recipients. Internal and external Duke Energy research indicates there are segments that
can be identified regarding those recipients that respond well to HECR, both to the reports and in
energy savings returns. One segment in particular has provided approximately 40% of the
savings attributable to the HECR program. These customers tend to have a higher electric plug
load. Convenience is not a motivational factor to this group and they are willing to make both
structural or high involvement improvements as well as low involvement or behavioral
improvements. They fall into the above average consumption category, consuming about twice
the annual energy of an average users.

Future of HECR Pilot

One Duke Energy program manager reports that Duke Energy is developing a strategy to
coordinate their several residential home energy report offerings. In this strategy, HECR would
constitute a Level 1 program with basic information pulled from databases. PER® would
constitute a Level 2 program, with database information supplemented by information that is
gathered directly from the customers.

The Ohio HECR had received regulatory approval for funding as a full program, with
deployment to approximately 200,000 customers. However, the new HECR program manager
reports that HECR will need to await analysis of final impact results and undergo a stage-gate
review by senior management prior to final approval. In view of the generally small levels of
savings from these types of programs (1-4%), and because savings are often dependant on
segmentation and targeting strategies, this delay reflects sound judgment on the part of Duke
Energy. The use of indiscriminate targeting approaches can result in increased energy
consumption rather than decreased consumption. Pending approvals, Duke Energy hopes to
launch HECR in Ohio in June or July 2011, under a new program name. The actual launch size
in Ohio will be determined after the HECR staff makes refinements to their customer targeting,
to identify those customers who would be most likely to respond positively to the comparison
report.
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Results From HECR Customer Surveys

Introduction

TecMarket Works conducted telephone surveys with 258 randomly selected program participants
in the state of Ohio from mid-December 2010 through early February 2011. This section
presents the results from the surveys. The survey instrument can be found in Appendix C:
HECR Customer Survey Instrument.

When the customer was successfully contacted, the surveyor asked that customer if they were
familiar with the HECR mailings. if not, the surveyor provided a short description of the HECR
mailings they have been receiving: "This program provided information on how much electricity
you used in the previous month *and in the previous 12 months compared to your neighbors and
provided tips on how you could lower your electricity use and costs in becoming more energy
efficient.” 1f the customer still did not recall the HECR, they were thanked for their time and the
call was terminated (n=74, or 22.3% did not recall the program reports). If they did recall the
HECR, the survey continued regardless of whether they read the HECR. There were 258
customers out of 332 contacted that recalled receiving the HECR (77.7%).

The resuits from the full 257 completed Ohio surveys are presented below, with the results of
one partial survey included as applicable’. Also, there are a number of questions that were only
asked if the survey respondent was able to recall any of the tips or messages, or if they read the
HECR mailing. Therefore, the number of respondents answering a question varies, and are
presented as appropriate to the context throughout this section. The responses below are
segregated into two groups: those that received bar chart comparison reports and those that
received line graph reports.

Table 4. Number of Completed Surveys by Customer Group

HECR | Monthly HECR |  Quarterly Monthly HECR | Quarterly HECR
Type Targets HECR Targets Completed Completed
Bar 63-65 63-65 65 63

Line 63-65 63-65 85 65

Customers Who Read the HECR and Why

Almost all of the surveyed customers report that they read the HECR when they receive it. Over
all HECR types'’, 95.7% of the customers responding to the survey and who remember the
reports are reading them. Ifthe full number of contacted customers are included in this
calculation (n=332, as noted above), and we assume that they throw the HECR away, this brings
the percent of customers reading the HECR down to 74.4% of the targeted customers. Table 5
below shows the percent of surveyed customers that read the HECR when they receive it, by
type and frequency of their reports. The group of HECR read the least is the Monthly Line
HECR. The other three groups of HECR are read by over 95% of the HECR customers.

¥ Or quarter, depending on how frequently the contacted customer was receiving the HECR.

? One contact was not able 10 complete the full survey, but the responses from that partial survey are stifl presented
when a response to the question was provided.

'® Monthly Bar, Monthly Line, Quarterly Bar, Quarterly Line
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Table 5. Customers That Read the HECR

HECR | Monthly HECR | Monthly HECR Qﬂ%’é‘*&'y Quarterly HECR
Type Count Percent Count Percent

Bar 65 100.0% 61 97 8%

Line 58 89.2% 63 96.9%

We asked surveyed customers who read the HECR why they read it. Half of them say they are
interested in learning more about how to save energy, and many say they read it to see the
comparison made to other's energy usage, or to see how their own energy use changes over time.
A list of the responses is below with the number and percentage'’ of customers providing each of
the responses.

e "l am interested in learning more about how to save energy." (N=124, 50.2%)

"To see the comparison with other's energy usage." (N=91, 36.8%)

"To see the comparison with other's energy usage, and how my energy use changes over
time." (N=29, 11.7%)

"To avoid increases in power costs or lower rates." (N=29, 11.7%)

"I read it because it is from Duke Energy." (N=23, 9.3%)

"To see my energy vse over fime.”  (N=11, 4.5%)

"I want to lower my energy bills."  (N=9, 3.6%)

"To understand why my bills are so high."  (N=5, 2.0%)

“I am interested in learning more about climate change or environmental issues.”

(N=3, 1.2%)

"I have made improvements and want to see the results.”
"T have been trying to save energy and want to see the results.”  (N=2, 0.8%)
"Because our house is more efficient than the 'Most efficient’.”  (N=1, 0.4%)
"To help understand why I get offers to switch utility providers from Duke Energy
competitors.”  (N=1, 0.4%)

* "Tounderstand my energy bilis."

(N=3, 1.2%)

(N=1, 0.4%)

The eleven surveyed customers that reported they throw the HECR away provided the following
reasons for not reading the HECR:

"I’m too busy/don’t have time." (N=5, 45.5%)

"Too low a priority for me." (N=3, 27.3%)

"I can't afford any home improvements right now." (N=1, 9.1%)

"I do not see the point; I already save energy in all recommended ways."” (N=1, 9.1%)
"The reports do not provide me with any new information.” (N=1, 9.1%)

"The size of my home is wrong on the report." (N=1, 9.1%)

"When I call the 800 # there is no answer.” (N=1, 9.1%)

Of the eleven customers that throw out the HECR, seven of them (63%) say that they did read
them at one time, but have stopped reading them because of the reasons listed above.

"1 Percentages do not add up to 100% due to rounding.
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Customer Opinions and Actions Regarding Energy Efficiency

We asked surveyed HECR customers if they thought that their efforts to decrease their energy
consumption were about the same, more, or less than what others typically do to save energy.
The question was worded as "When you consider the efforts you and your household make to
decrease your energy consumption at your home, do you feel that on average your efforts are
less than what others typically do, about the same as what others typically do, or more than whai
others typically do?". The results are presented in Table 6. For those customers that throw out
the HECR, the highest percentage (54.5%) believes that they do about the same as others. Of
customers that read the HECR, the highest percentage (48.2%) believes that they do more than
others do to be more energy efficient. Fewer than 10% of either group believes that they do less
than others. This suggests that most customers still believe they are doing the same or more than
others with regard to efficiency and few believe they are doing less. Also customers that believe
they are doing more, are more likely to read the report. As a result it may be the case that
customers that have participated in an efficiency program may be a good candidate for the
reports in the future. '

Table 6. HECR Customers' Perceived Energy Efficiency Actions

More Than Same As Less Than . |
QOthers QOthers Others Don't KnoU Total
Read it 119 93 14 21 247
Throw It Away 2 6 1 2 11
Percent
Read It 48.2% 37.7% 57% 8.5% 100.1%
Throw It Away 18.2% 54 5% 9.1% 18.2% 100.0%

We asked all surveyed customers to define, in their own words, "what it means to be energy
efficient”. The responses for those that do not read HECR are below.

"Try to use less energy.” (n=2)

"Use the least amount of energy necessary.” (n=2)

"Conservative use of the thermostat and turning off lights.”

"Don't waste energy, turn off lights and keep doors closed.”

"Don't waste energy."

"Tum off unneeded lights and appliances, and lower the thermostat.”
"Making improvements which we can't afford."

"Being energy efficient means saving money."

"Turning off lights and keeping the thermostat low."

. 9 & 0 »

Most surveyed customers that read the HECR defined energy efficiency in simple terms (n=225,
or 88.9%), saying "use less energy” or "use the least amount of energy necessary”, while some
provided specific examples of what should be done to be energy efficient, such as "insulating
doors and windows" and "keeping my house sealed” (n=28, or 11.1%). A list of responses
(mentioned by at least two people) from surveyed customers who read HECR is below.

Non-5pecific Responses, n=225
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"Try to use less energy.” (N=50)

"Use the least amount of energy necessary." (N=50)

"Being energy efficient means saving money." (N=36)

"Don't waste energy." (N=33)

"Try to use less energy while staying comfortable.” (N=17)

"Try to use less energy and preserve the environment." {(N=11}

"Being energy efficient means saving money and helping the environment." (N=8)
"Being aware of energy use." (N=7)

"Proper maintenance of equipment and conservation of energy." (N=2)

"Reducing my carbon footprint by using the least energy necessary." (N=2)

Specific Responses, n=28

"Insulating and keeping doors & windows tight." (N=4)

"Turning off lights and keeping the thermostat low." (N=4)

"Keeping my house sealed." (N=2)

"Turn off unneeded lights and appliances, and lower the thermostat." (N=2)

Additional (all n=1) responses can be found in Appendix F: What 1t Means to be Energy Efficient.

We asked surveyed customers what they do to be more energy efficient. The question of "What
do you do 10 be more energy efficient?" was repeated to allow for up to four responses. The full
list of responses can be found in Appendix G: What Surveyed Customers Do to be More Energy
Efficient,

While most respondents could provide three or four things that they have done to reduce
consumption (66.1%), a very small percent of surveyed customers (8.6%) were only able to
identify one thing that they did to be more energy efficient, with the most common self-reported
energy efficient action being to “turn off lights". Most surveyed customers were able to provide
3 actions or measures, as presented in Figure 1 below.

i
§

Number of Practiced Energy Efficient

E 1 response
8 ? responses
# 3 responses

% 4 responses
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Figure 1. Number of Practices Energy Efficient Actions or Measures Taken by Surveyed
Customers

There were a total of 737 energy efficient actions taken reported by the 258 customers surveyed
(mean=2.86 per person). The most common responses (n=10 or more customers) are
summarized in Figure 2 below. The full list of 737 actions is presented in Appendix G: What
Surveyed Customers Do to be More Energy Efficient. The most common customer response
was "turn off lights", with 51.2% reporting this action. Other common responses include "lower

the thermostat” with 32.6% reporting they do this, and 30.2% of the surveyed HECR customers
use CFLs in their homes.

What Surveyed Customers Do To Save Energy

Washfull laundryloads 3.9% !
Use window film kits 3.9% !
Energy efficient furnace 5.8%
Turn off electronics 8.1%
Use a programmable thermostat 9.3%
T-stat low in winter & highinsummer DESEEREE 9 7%

Unplug electranics

Seal home

Reduce drafts |

Energy efficient appliances
Energy efficient windows

10.5%
10.5%
E 11.6%
- 132

Insulate home
Use CFLs
Lowerthermpstat
Turn offlights

0% 20% 40% 60%

Figure 2. What Surveyed Customers Do To Save Energy (n=258)

Interest in the Energy Efficiency and the HECR

We asked surveyed HECR customers about their interest in energy efficiency and their interest in
reading the next HECR they will receive. Customers were asked to rate their interest on a 1-10
scale, with 1 meaning "very uninterested” and 10 meaning "very interested”". On average,
surveyed HECR customers scored their interest in energy efficiency at a higher score than their
interest in reading the HECR. This difference is statistically significant as shown in Table 8.
Table 7 below presents the mean interest scores for all surveyed customers by whether or not
they read the HECR, and by their self-reported energy efficiency actions compared to others.

For example, those that say they do "about the same" as others when it comes to decreasing their
energy consumption have the lowest mean interest as an energy efficiency score.

Table 7. Mean Customer Interest in Energy Efficiency and Reading the HECR

i Interest in Energy Efficiency | Interastin Readtngthe Next HECR
C e o T . AH Surveyed Customeérs ,
Read It 8.68 8 15
Throw [t Away T 64 3.30

Read it | 8.48 J 8.24
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6.67

I

2.2

8.79

843

10.00

9.00

“Read It

g.87

829

Throw It Away

9.50

3.00

_ Surveyed Customers Indicating EE Action Comparison to Others is "Don't Know™,. ]

Read it

843

7.67

Throw It Away

7.50

3.50

Table 8. One-Sample Test of the Difference in Interest

Interest ¢ df Sig. (2- _Mean 95% Conﬁdgnce Interval
In: tailed) Difference of the Difference
Lower Upper
EE 98.368 | 256 .000 8.638 8.47 8.81
HECR 60.359 | 255 .000 8.031 7.7 8.29
Frequency of the HECR

Table 9 below presents the number of surveyed HECR customers who indicated they read the -
HECR and their preferences on the frequency in which they receive the HECR, along with that
group’s mean interest score (in reading the next HECR). About 85% of'the customers overall
are happy with how frequently they receive the HECR, although those that receive the HECR on
a monthly basis (rather than quarterly) indicate a higher level of interest in reading the next
HECR, which may indicate that those reading the HECR monthly are more engaged with the

HECR and therefore more interested in the HECR overall compared to the customers who
receive the quarterly reports.

Table 9. Frequency of the HECR

Monthly Quarterly '
Customer Preference Bar Line Bar Line QOverall
(n=65) (n=58) (n=61) ~ (n=63)

Less Frequently N=9 N=12 N=3 N=4 28
Percent 13.8% 20.7% 4,9% £.3% 11.3%
Interest Score 7.2 7.2 6.0 7.0

Same Frequency N=54 N=46 N=55 N=54 209
Percent 83.1% 79.3% a0.2% 85.7% 84.6%
Interest Score 8.3 8.8 8.26 8.2

More Frequently N=2 N=0 N=3 N=8 10
Percent 3.1% 0% 4.9% 7.9% 4 0%
Interest Score 10,0 - 87 9.2

Prefer E-mail Version N=21 N=10 N=22 N=17 70
Percent 32.3% 17.2% 36.1% 27.0% 28.3%

September 9, 2011 25

Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 27 of 118

TecMarket Works Evaluation Findings

Of the monthly HECR customers that would prefer to get the HECR less frequently, one
indicated they would like to get it annually, 5 indicated they would prefer to receive the HECR
every other month, and 14 said quarterly or a few times a year would be preferable. Of the two
monthly HECR customers that would like to receive the HECR more frequently, one said they
would like it monthly (as it is now) and the other would like to receive a report daily via E-mail.

Of the quarterly HECR customers that would prefer to get the HECR less frequently, one
indicated they would like {0 get it annually and 3 indicated they would prefer to receive the
HECR twice a year. Of the quarterly HECR customers that would prefer to get the HECR more
frequently, four indicated they would like to get it monthly and four indicated they would prefer
to receive the HECR every other month.

Seven of the eleven customers who indicated that they do not read the HECR receive the report
monthly, and 3 of those 7 would like to continue to receive at the same frequency, another 2 said
they do not want to receive the HECR at all. One indicated they would like to receive a HECR
only when there is a significant change in their energy consumption.

Of the four quarterly HECR customers that do not read the HECR, two do not want to receive
them at all, and the other two are fine with receiving the HECR quarterly.

Tips and Messages

The series of questions regarding recalled tips and message that were asked of surveyed HECR
customers can be found in Appendix C: HECR Customer Survey Instrument starting on page 45,
and begin with question 9. First we asked if they recalled any of the tips that they read on the
HECR, and if they did, we asked which tips they recalled. For all recalled tips and messages (up
to four”), we asked a series of questions about those tips or messages they recalled. We asked if
their response to the tip or message was favorable, if it was believable, if and what they did in
response to the tip or message, and how influential the HECR was in their decision to take the
action.

Duke Energy provided TecMarket Works with an example of each HECR mailing, and the
database of customer contacts provided to TecMarket Works inciuded which HECR mailings
customers received and when (by the mail drop date provided). With this information, we
determined if the message or tip they recalled was a correct or false recollection of a tip or
message they received. Ifthe recalled tip or message was correct, we calculated how many days
passed from the day they received the HECR with that tip or message to the day that they were
surveyed by TecMarket Works.

If a message or tip was sent to a customer on multiple HECRs, then the days to recall - or days
from receiving the HECR mailing with that HECR message or tip to the day the customer was
surveyed - is from the last HECR mailing with that message. For example, if the customer
received a CFL tip on a report with a mail drop date of April 20, 2010 and again received a CFL
tip with a mail drop date of November 15, 2010, and then was surveyed on January 18, 2010, we
count the number of days from the November drop date for the "days to recall” metric, which
would be 64 days in this example (instead of 273).

"2 Only three customers recalled four tips, all others recalled 0-3 tips or messages.
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The Difference Between Tips and Messages

Duke Energy staff provided a key to what energy efficiency statements were tips and which were
messages. The key can be found in Appendix J: Summary of Tips and Messages. In summary,
the difference was the location of the statements on the HECR. Examples of the HECR provided
to TecMarket Works can be found in Appendix K: All Examples of All HECR Mailings.

Recalled Tips and Messages

Surveyed HECR customers that read the HECR were asked if they recalled any of the tips or
messages on any of the HECRs they received. Table 10 presents a summary of how many
surveyed HECR customers recalled tips or messages. The top row of the table presents the
number of customers recalling tips or messages in each of the four groups, with the percent of
gach group in the second row. A higher percentage of HECR customers are recalling tips or
messages if they receive the Bar Graph version of the HECR. About 35-40% of Line Graph
HECR recipients recall a tip or message, while about 60% of Bar Graph HECR recipients recall
a tip or message. Further, the average number of tips or messages recalled is much higher for the
Bar Graph HECR recipients. Table 10 presents the mean number of tips or messages recalled for
the full group of surveyed HECR customers that read the HECR, and the mean for those
surveyed customers who recalled at least one tip or message. Bar Graph HECR recipients also
recall a higher mean number of tips and/or messages, with about 1 tip or message recalled, on
average, by all surveyed Bar Graph recipients, compared to a mean of about 0.5 tips or messages
per person receiving the Line Graph HECR. For those that recall at least one tip or message, the
mean number of tips or messages recalled by Bar Graph HECR recipients is 1.77 for those
receiving the HECR quarterly, and 1.92 for those receiving the HECR monthly. This drops to
about 1.5 tips or messages recalled per person for those receiving the Line Graph version. These
differences between the mean number of Bar Graph and Line Graph recipients’ recalled tips and
messages is significant at the 90 +/- 10 CI when the differences between the four groups are
compared, and when all Bar Graph and Line Graph values are compared, removing whether the
customer is a Monthly or Quarterly HECR recipient.

The bottom four rows in Table 10 present the same metrics, but only consider tips and messages
that were correctly recalled. There were very few surveyed HECR customers (n=6, or 2.4%) that

incorrectly recalled a tip or message.

Table 10. Summary of Number of Tips and Messages Recalled

Monthly Quarterly
Bar Line Bar Line

(n=65) | (n=58) {n=61) (n=63)
Count of Customers Indicating They Recalled Tips or
Messages 39 20 35 25
Percent of Customers Indicating They Recalled Tips o
or Messages 60.0% 34.5% 57 4% 39.7%
Mean Number of Tips or Messages Recalled \
{maximum of 4), All Surveyed 115 0.52 1.02 0.65
Mean Number of Tips or Messages Recalled
{maximum of 4), All Surveyed With At Least One 1.92 1.50 1.77 1.64
Recalled Tip or Messagg
Count of Customers Recalll ng At Least One Tlp or 37 18 33 25
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Message Correctly
Percent of Customers Recalling At Least One Tip or o o N o
Message Correctly 56.9% 31.0% 54.1% 39.7%
Mean Number of Correctly Recalled Tips or 1.05 0.50 0.79 0.57

Messages (maximum of 4), All Surveyed

Mean Number of Correctly Recalled Tips or
Messages (maximum of 4), All Surveyed With At 1.84 1.61 - 1.45 1.44
Least One Correctly Recalled Tip or Message

Tips and messages that were excluded from this analysis are as follows:

Cookware

Do laundry in evening

Drain water heater

EE Appliances

Extra blanket

Fill dishwasher (n=2)

Get EE appliances

Get thermal doors & windows

Install EE windows

Less hot water

Power Manager

Replacing drafty doors & windows
Shrink wrap

Turn lights off when not needed (n=3)
Turn off electronics & computers
Turn off unused equipment

Unplug electronics

Use appliances during off-peak hours
Use cold water for laundry

Use curtains over windows

Wrap water heater with thermal blanket (n=3)

4 4 8 8 4 & 8 5 & 5 S B P P P 0 "BV P

Some of these tips may have been presented to the HECR customers, but there is no way of being
certain of their accuracy. The key to the tips and messages as provided by Duke Energy did not
include all tips and messages because the three tips at bottom of the report were removed from
the key because they were not technically accurate for all HECR customers. This was more of
an issue in the early mailings and can be reviewed in Appendix J: Summary of Tips and
Messages. The energy tips for many of the mailings that were at the bottom of the HECR were
different for each customer. Therefore, all customers received different energy tips compared to
the examples provided. Without knowing for certain if these customers received these recalled
tips, TecMarket Works removed them from the analysis.
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Comparison: Messages versus Tips

The primary difference between a tip and a message is the location of the statement on the -
HECR. For a complete list of messages and tips included in this analysis, please see Appendix J:
Summary of Tips and Messages. Table 11 presents the mean number of tips and messages
recalled by HECR group, and the mean number of days to recall that tip or message.

The surveyed HECR customers were more likely to recall tips over messages, but it would be
difficult to determine why. The tips cover a variety of topics such as insulation of homes,
programmable thermostats, CFLs, etc. Recalled messages were almost all about CFLs, which is
arguably the most expected answer. Almost all of the messages recalled (53 out of 56, or 94.6%)
are about CFLs, and statements about CFLs was a message that was repeated over multiple
HECR mailings for many customers. This could help explain why the days to recall is much
lower for messages than tips. As explained above, when messages (or tips) were repeated on
multiple HECR mailings, we used the most recent HECR drop date for calculating Days to
Recall.

Table 11. Number of Correctly Recalled Tips and Messages

Monthly Quarterly
Bar Line Bar Line
(n=37) (n=18) {n=33) {n=25)

Number of Correctly Recalled Tips 55 21 25 23
Mean Number of Tips per Customer 1.49 1.17 0.76 0.92
Number of Comrectly Recalled Messages 13 8 23 13
Mean Number of Messages per Customer 035 0.44 0.70 0.52
Mean Days of Recall: Tips 105 110 122 174
Mean Days of Recall. Messages 58 85 65 50

The tables below present all of the correctly recalled tips and mvf:ssages.]3 (note that most are tips,
s0 only messages are noted in the first column and are at the bottom of the list for each table), the
number of surveyed customers recalling the tip or message, how many of them responded to the
tip or message favorably, how many found it believable, and finally, how many of them took
action based on the tip or message along with the influence of the HECR on their taking the
action. The Influence Score was determined by calculating the mean response to the following:
"Please indicate how influential the Home Energy Comparison Report was to your decision to
iake this action using a I to 10 scale with I meaning the report had no influence and you would
have taken this action on your own, and 10 meaning that the report was very influential and that
vou would not have taken this action on your own without reading the tip on the Report.”

For surveyed HECR customers that receive the Monthly Bar report, the most commonly recalled
tips were window shrink wrap (n=10), CFLs (n-9), and programmable thermostats (n=9). Of
these three, CFLs resonated most favorably with custormers with a score of 8.4 out of 10, and all
9 of them found the tip believable and tock action in response to the tip. HECR’s influence on
their action was given a score of 7.4 out of 10.

" Tips are presented alphabeticalty for easy reference and comparison between the four groups. Recalled messages
are at the bottom of each of the tables.
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Programmable thermostat and shrink wrap tips were received favorably (7.9 and 7.5,
respectively), and half of those recalling these tips took action. The recalled tip with the highest
favorability score was about lowering thermostats with a score of 9.5 from 5 customers. This is
surprising, as this would seem to be a "common knowledge" kind of tip that would be known by
many. It may have served as a timely and friendly reminder that lowering the thermostat by a
few degrees can pay off. However, only 3 of the 5 customers took action on this tip, and gave
the action an Influence Score of 3 out of 10, indicating they would have done this on their own.

Table 12. Recalled Tips and Messages: Monthly Bar, n=37 Surveyed Customers

Mean
Number of
Mean Number Number of Influence

Recalled_:_\!lessage or .r::ica_lll_s for | Favorability |  Finding It Customers Score of

P ™ s 1 or Score Believable Taking Action HECR on

essage Action

CFLs 9 8.4 9 9 7.4
Cold Laundry 1 6.0 1 1 1.0
Insulate 3 6.0 3 1 -
Laundry back-to-back 1 9.0 1 1 10.0
Lower thermostat 5 9.5 5 3 3.0
New HVAC 1 6.0 1 Q -
Pregrammable
thermostat 9 9 8 5 4.0
Seal 4 8.3 4 1 7.0
Shrink \Wrap 10 75 10 5 7.6
Solar heat 2 8.0 2 1 9.0
Water heater temp 1 6.0 1 0 -
Replace Windows 4 7.5 4 1 10.0
Wrap water heater 5 6.4 5 2 4.0
Message: CFLs 13 7.8 12 13 6.75

There were fewer Monthly Line customers recalling messages and/or tips (n=18 out of 58, or
31%). Their recalled tips and messages are presented below in Table 13. Most commonly
recalled was the message about CFLs, with 7 customers recalling it with a mean favorability
score of 8.0. All but one said they took action in response to this tip. Sealing up drafts was the
most commonly recalled tip with 5 customers recalling this tip with a high favorability score of
8.6. This tip was sent about two months before the survey began, explaining the relatively high
recall rate (see Figure 3 and Appendix J: Summary of Tips and Messages).

Table 13. Recalled Tips and Messages: Monthly Line, n=18 Surveyed Customers

Mean
Number of Number of
Recalled Message Recalls for F Mean_ . 'f""".'her Customers influence
. Pyl avorability Finding It - Score of
or Tip T"r;l':s:g] or Score Believable 'Lal:_mg HECR on
9e cton Action
CFLs 2 85 2 2 8.0
Daylighting 1 10.0 1 1 8.0
Insulate 1 2.0 1 1 7.0
Laundry back-to-back 1 9.0 1 1 8.0
Lower thermostat 3 7.7 2 2 7.0
Programmabie ; 2 8.0 1 0 -
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thermostat !
Seal 5 86 5 3 6.7
Shrink Wrap 3 8.0 3 2 4.0
Water heater temp 1 7.0 1 0 -
Wrap water heater 2 7.5 2 0 -
Message: CFlLs 7 8.0 7 6 7.5
Message: EE
Appliances ! 6.0 ! 0 _

Customers that receive the HECR on a quarterly basis did not recall as many tips and messages
as those receiving the HECR monthly (see Table 11), but they still responded favorably to many
tips and took action influenced to some degree by the HECR, particularly to the CFL message.
While only two customers took action afier reading the tip about insulation, and gave it a low
influence score, this is a tip that was recalled many months after it was sent out with an average
"days to recall" of 206 days, as shown in Figure 3.

Table 14. Recalled Tips and Messages: Quarterly Bar, n=33 Surveyed Customers

Recalled Message ::gﬁzrfgi Mean Number Number of tnfn:ltf::ce
or Ti g This Tip or Favorabifity Finding It Customers Score of
P Messap e Score Believahle Taking Action HECR on
9 Action
Insulate & 83 © 2 4.0
Lower thermostat 3 8.0 3 3 5.0
Programmable
thermostat 4 6.5 3 0 i
Seal 3 6.3 3 1 1.0
Shrink Wrap_ 2 7.5 2 1 -
Unplug Appliances 5 7.4 3 4 8.0
Water heater temp 2 10.0 2 2 4.5
Message: CFlLs 21 7.3 18 20 6.0
Message: Lower
thermostat ! 10.0 ! 1 1
Message:
Dehumidifier ! 5.0 ! 0 )

Quarterly Line customers are similar to the Quarterly Bar customers in their recall of messages
and tips with CFLs and insulation being the most commonly recalled. A few surveved Quarterly
Line HECR customers recalled and acted on tips to seal drafts, service their HVAC systems, and
use shrink wrap on windows and provided high Influence Scores (8.0 or 8.5) for these actions.

Table 15. Recalled Tips and Messages: Quarterly Line, n=25 Surveyed Customers

Mean
Number of
Mean Number Number of Influence
Recaﬂg?#l;ssage ?ﬁ?:.‘l!?pfg: Favorahility Finding It Cl.!stomer_s Score of
Message Score Believable Taking Action HECB on
Action
CFLs 4 8.8 4 3 6.7
Insulate 5 7.6 4 3 53
Lower thermostat 4 8.3 4 1 -
Programmabhle 3 9.3 3 1 5.0
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thermostat
Seal 3 8.7 3 2 B.5
Service HVAC 2 8.5 2 1 8.0
Shrink Wrap 2 8.0 2 1 8.0
Message: CFLs 13 7.8 12 10 7.4

Table 16 presents all the above recalled tips and messages in one table, combining all counts and
averaging the favorability and influence scores of all responses for each tip or message. The
CFL message was recalled by 54 surveyed customers (out of 113 recalling tips and messages,
47.8%), with 49 of them taking action in response to this tip (90.7%) with a mean influence score
of 6.7 out of 10, indicating that the HECR did, to some degree, influence their actions. Many of
these customers said that they called Duke Energy to get the coupons for CFLs and are replacing
some or all of their bulbs with CFLs, or in the process of transitioning to all CFLs.

Table 16. All Recalled Tips and Messages

Mean
Number of
Mean Number Number of Influence

Recalled#lessage .?ﬁ.ca.lrl?’ for Favorability Finding It Customers Score of

or 1ip Mlesss;p :r Scare Beiievable Taking Action HECR on

9 Action

CFls 15 8.5 15 14 7.3
Cold Laundry 1 6.0 1 1 1.0
Daylighting 1 10.0 1 1 8.0
Insulate 15 7.7 14 7 4.9
Laundry back-to-
back ry 2 9.0 2 2 9.0
Lower thermostat 15 8.4 14 9 5.3
New HVAC 1 6.0 1 0 -
Programmable
thefmostat 18 7.8 15 6 3.0
Seal 15 8.1 15 7 59
Service HVAC 2 8.5 2 1 8.0
Shrink Wrap 17 7.6 17 9 68
Solar heat 2 8.0 2 1 g.0
Unplug Appliances 5 7.4 3 4 9.0
Water heater temp 4 8.3 4 2 4.5
Replace Windows 4 7.5 4 1 10.0
Wrap water heater 7 6.7 7 2 4.0
Message: CFLs 54 7.6 50 49 8.7
Message: :
Dehum?diﬁer . ! 5.0 1 0 )
Message: EE
Ajgglian%es 1 6.0 ! 0 i}
Message: Lower
thermostat 1 100 ! 1 !

The tips and messages were received by HECR customers at varying times, with some tips and
messages being repeated. The "days to recall” metric is one that is presented here so that readers
can determine the "staying power" of certain tips and messages by comparing their recall rates,
favorability and influence with the days to recall presented in Figure 3. The drop dates of the
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messages and tips as presented in Appendix J: Summary of Tips and Messages. The tips and
messages with the lowest mean number of days to recall were all tips and messages that were
sent within the previous few months of the survey. However, many of the tips and messages

have a very long gap from being presented in a HECR to the time the customer was surveyed.

Unplug appliances

Shrink Wrap

Replace Windows
Message: CFLs

Solar heat

Seal FRESHIRNEE

Water heater temp

Wrap water heater
Daylighting
Programmable thermestat
Laundry back-to-back
Lower thermostat [

Cold Laundry

Insulate

Service HVAC IR

Message: EE Appliances R
CFls

Message: Lower ther mostat
New HVAC

Message: Dehumidifier

Mean Days to Recall Tips and Messages

0 100 200 300 400 500

Figure 3. Mean Days to Recall Tips and Messages, All Groups

Tip and Message Relevance

Almost all (111 out of 119, or 93.3%) of the surveyed HECR customers that correctly or
incorrectly recalled tips or messages felt that the tips and messages included on the HECR were
relevant and applied to them and to their household. Four said they didn't feel the tips and
messages were relevant and provided the following comments about their relevance.

¢ "I have done them [tips/messages] all already."

e "I didn't find the suggestion of buying energy efficient appliances relevant because we
cannot afford them."

¢ "Anything relating to gas usage was irrelevant because our house does not use natural
gas.”

Other Energy Efficiency Actions Taken

Many of the surveyed HECR customers have taken actions since January of 2010 (when they
started receiving the HECR mailing) that they say were not influenced by the HECR messages or
tips. Table 17 presents the number and percent of surveyed customers who have reported that
they have taken energy efficient actions. If the customer indicated that they took action, we
asked them what they did. These open-ended responses are in Appendix L: List of Self-Reported
Energy Efficiency Actions, The first question was open-ended and contains a variety of
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responses. The series of questions following the first asked about specific changes that they may
have made in their homes. While there are some differences between those that read HECR and
those that do not, please keep in mind that there were only 11 surveys with people that do not
read the HECR.

Table 17. Energy Efficiency Actions Taken by Customers

Read HECR Throw Away HECR
(N=247) (=11}

N Percent N Parcent
Has Taken Energy Efficiency Action 88 35.8% 1 9.1%
Has Replaced Appliances 76 30.1% 1 9.1%
Changes Affecting Cooling of Home 88 35.8% 2 18.2%
Changes Affecting Heating of Home 107 43.3% 4 36.4%
Changes Affecting Lighting of Home 167 67.6% 7 63.6%
Changes Affecting Electronics or Computers 59 23.9% 1 9.1%
Changes Affecting Hot Water Heating 62 25.1% 2 18.2%
Has a Swimming Pool or Spa 30 12.1% 0 -
Changes Affecting Pool or Spa 12 4.9% 0 -

Satisfaction with HECR
Customers who indicated that they read the HECR (n=247) provided their satisfaction with
various aspects of the HECR. Their satisfaction is presented in this section.

Surveyed HECR customers that read the HECR were asked to indicate their agreement with a
series of statements using a scale of 1-10, with 1 indicating that they strongly disagreed with the
statement, and 10 indicating that they strongly agreed with the statement. A summary of the
results are presented in Table 18.

The highest levels of satisfaction across the four groups are bolded in Table 18 below. For each
statement (with one exception: "new ideas" for monthly HECR), surveyed customers receiving
the Line Graph version of the HECR agree more strongly with the statements, indicating that
HECR customers are more satisfied with the Line Graph version than they are with the Bar
Graph version of the HECR. The customers that receive the Line Graph HECR ona monthly
basis provided the highest scores for five of the seven statements.

Table 18. Mean Satisfaction with HECR

Monthly Quarterly
Statement Bar Line Bar Line Overall
{n=65) {n=58) {n=61) {n=63)
The reparts are easy to read and
understand. 8.88 9,14 857 8.77 5.84
The energy saving tips in the report
provided new ideas that | was not 6.97 6.65 5.71 7.34 6.75
previously considering.
| find the reports useful. 8.43 8.52 777 8.42 828
| enjoy receiving and reading the
reports. 8.20 8.22 7.79 8.23 8.1
| find the graphics helpful in
understanding how my energy usage 8.66 9.21 8.05 8.92 871
compares to others like me.
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| find the graphics helpful in
understanding how my energy usage NA' 9.07 NA 8.52 8.76
changes over the seasons.
Overall | am satisfied with the 869 3.86 8 64 8.73 8.73
reports.

Many of the surveyed HECR customers are sharing or discussing their reports with others. If
they indicated that they did share or discuss their HECR with others, we asked with whom they
shared or discussed it, Table 19 presents the percent of customers sharing or discussing their
HECR by HECR type and frequency with the overall percentage presented in the last column.
Almost half (45.7%) of the surveyed customers shared or discussed the HECR with their
families. Another 16.2% shared or discussed their reports with others outside their families, such
as co-workers, neighbors, and/or friends.

Table 19. Percent of HECR Customers Sharing Their Reports with Others

Monthly Quarterly
Bar Line Bar Line Qverall
{n=65) {n=58) {n=61) (n=63)
Percent discussing their HECR with o o o o
others in their household. 46.2% 43.1% 49.2% 42.9% 45 7%
Percent discussing their HECR with o
others outside of their household. 21.5% 17.2% 16.4% 9.5% 16.2%

Energy Efficiency Scores

We asked surveyed customers that read the HECR how useful they found the Home Energy

Comparison Score on a 1 to 10 scale with 1 meaning "Not At All Useful" and 10 meaning "Very
Useful". We also asked them if their score had gotten better (decreased score), stayed the same,
or gotten worse (increased score), and if they were trying to improve their score.

Table 20 below presents the number and percentage of surveyed HECR customers that think
their score is getting better, worse, or staying the same. Most believe that it's getting better
(36%) or staying the same (37%), and about a quarter of them (23.5%) don't know how it's

changed.
Table 20, HECR Customer Self-Reported Score Changes
Monthly Quarterly
Bar Line Bar Line Overall
{n=65) (n=58) {n=61) {n=61)
Think Their Score Is Improving 28 14 23 23 g8
Percent 43 1% 25.0% 37.7% 37.7% 36.2%
Think Their Score Is Staying the Same 29 26 14 22 91
Percent 44.6% 45.4% 23.0% 36.1% 37.4%
Think Their Score Is Getting Worse 2 0 4 1 7
Percent 3.1% - 6.6% 1.6% 2.9%

' This statement was read only to HECR customers that receive the Line Graph version of the report, as it does not

apply to those that get the Bar Graph version.
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' Don't Know How Their Score Changed 6 16 20 15 57
Percent 9.2% 28.6% 32 8% 24 6% 23.5%

Those that think their score is improving find the HECR score the most useful with a mean score
of 8.2 on a 10-point scale, which is more than a full point higher than those that think their score
is staying the same, getting worse, or those that don't know how their score has changed.

Table 21. Usefulness of the HECR Score

Monthly Quarterly
Bar Line Bar Line Overall
(n=65) {n=56) {n=61) {n=61)
Think Their Score s Improving 8.4 8.2 76 8.4 8.2
Think Their Score Is Staying the Same 6.4 76 6.8 6.9 69
Think Their Score |s Getting Worse 7.5 - 6.0 8.0 6.7
Don't Know How Their Score Changed 5.7 7.2 5.8 5.7 6.4
Overall 7.2 7.7 6.7 7.4 7.3

Table 22 below shows that those that think their score is improving are also the most likely to try
to improve their score.

Table 22. Percent of HECR Customers Trying to Improve Their Score

Monthly Quarterly
Bar Line Bar Line Qverall
{n=65) {n=56) (n=61) (n=61) |~
Think Their Scarg Is Improving 85.7% 100.0% 95.7% 91.3% 92.0%
Think Their Score |s Staying the Same 89.7% 73.1% 92.9% 77.3% 82 4%
Think Their Score |s Getting Worse 100.0% - 75.0% 100.0% | 85.7%
Don't Know How Their Score Changed 83.3% 50.0% 75.0% 33.3% 57.9%
Qverall B7.7% 73.2% 86.9% 70.5% 80.2%

Accuracy of Home Information
About 60% of the HECRs sent to the surveyed customers report that their home information is
correct on their HECR. About a third of them do not know. This could be because they don't
know the age or size of their home'”, or because they don't look at the house data on their HECR.

Monthly Quarterly
Bar Line Bar Line Overall
(n=65) (n=56) {n=61) {n=61)
Percent Correct 58.5% 57.1% 63.9% 65.6% 61.3%
Percent Incorrect 4 6% 7.1% 1.6% 6.6% 4.9%
Don't Know 36.9% 35.7% 34.4% 27.9% 33.7%

Very few (about 5%) of the surveyed HECR customers report that there is incorrect information
on their mailings. The following comments were provided by the surveyed HECR customers
about what is incorrect on their HECR.

'* We asked what the size of the heated area of their home is at the end of the survey, and of the 82 customers

indicating "don't know" to this question regarding HECR accuracy, 31.2% (n=26) of them responded "don't know"
when we asked about the size of their home later in the survey.
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House Size:
e "Our house is 100-200 sq ft smaller than what the report says."
"My house is smaller (it's 1500 sq ft) than Duke Energy seems to think."
"My house is larger and older than what the report says."
"The house size is wrong. It is really 1800 sq ft, not the 3400-4000 listed.”
"The size of the house is wrong. It is really 1800 sq ft, not the 600-1200 listed.”
"The size of the house may be oftf."
"The size of the house is wrong."
"The report has the size of the house wrong; it has 3 floors."

Age of Home:
e "The age of the house is wrong."

e "The age of the house was possibly incorrect.”
* "The age of the house is wrong. 1t was built in the 1940s, with additions made in the
1960s and 1970s. There were energy efficient improvements made in the 1990s."

House Size and Age of Home:
e "The size listed is too small, and the age may be wrong, too."

Customer-Suggested Changes to the HECR

About 20% of the surveyed HECR customers that read the HECR had suggestions for changes to
the HECR. Those that read the survey gave many suggestions for changes they would like to see
made to the HECR, and this complete list can be found in Appendix H: Changes Surveyed
HECR Customers Would Like to See, by Group. The suggestions vary, but there were four
categories of statements that stood out:

1. Online Functionality (n=8), such as:
a. having the report sent via email and/or available on online
b. being able to manage their HECR subscription and customer profile online
c. having a website to visit with more tips and links

2. HECR Design, having it easier to read, especially for older customers (n=7).

3. Comparison to Other Homes (n=21)
a. having the home info correct is important, such as the size and age of home
b. HECR should take more factors into account, such as pools and family size

4. Tip Suggestions (n=12), such as:
a. new ideas & trends
b. tips that are more specific to each customer
¢. more free or low-cost tips

Table 23. Customers That Would Like Changes Made to the HECR
t | Monthly | Quarterly | Overall |
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Bar Line Bar Line

{n=65) {n=65) (n=63) {n=65)
Customers that read the HECR and
would like to see changes to the 32.3% 20.0% 23.8% 7.7% 20.9%
HECR
Customers that throw away the
HECR and would like to see - 4.8% 1.2% - 1.6%
changes to the HECR

The four surveyed customers that do not read the HECR and would like changes to be made had
the following comments.

» "l am not interested in making any changes right now and do not want to spend any more
money. I am not happy with the 'minion’ from Duke."

e "I would like more information about my home."

» "Duke should answer the 800 number."

+ "The report should be sent by email.”

Additional Services from Duke Energy

TecMarket Works asked surveyed HECR customers (those that read it and those that throw the
HECR away, n=258) about their interest in a list of additional services that Duke Energy may
offer. TecMarket Works read the following statement: “As a follow up to the report, Duke
FEnergy is interested in providing further services that might be of interest to customers. I am
going to read a list of possible services that Duke Energy may consider offering. On a scale
from 1-10, with 1 indicating that you would be very uninterested, and 10 indicating that you
would be very interested agree, please rate your interest in the following services."

A summary of the responses is presented in Table 24 below. Surveyed HECR customers have
the most interest in rebates for energy efficient home improvements and in home energy audits,
which are provided through Duke Energy's Smart $aver® and Home Energy House Call™
programs, respectively. While many indicated that they would like help in finding energy
efficient equipment and appliances, there was very low interest (2.71 on a 10-point scale) in
social networking sites set up by Duke Energy to read about or discuss energy efficient solutions
with energy experts. There was not a follow up question asking customers how they would like
to recetve this information if they indicated they were interested in getting help, but since many
read the HECR, directions to finding this kind of information could be included in a HECR
mailing.

Table 24. Interest in Additional Duke Energy Services

Monthly Quarterly
Throw Throw Overall
Read Read
_ Away _ Away (n=258)
(n=123) (n=7) {n=124) (n=4)
Help in finding weatherization
contractors to make your hame more 4.50 317 4.51 4.25 4.47
efficient
Help in finding energy efficient 5.29 5.00 565 4.25 5.44
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equipment and appliances
Rebates for energy efficient home 7 69 817 7.57 7.00 763
improvements
inspection services of work 579 500 562 395 5 65
performed by contractors
Financing for energy efficient home
improvements 525 483 512 2.75 5.14
Home energy audits ar inspectians
of your home with specific 6.68 517 5.89 1.50 6.18
recommendations for improvements
Social Networking sites such as
Facebook and Twitter to read about
or discuss energy efficient solutions 264 1.00 2.92 1.00 2
with energy experts.
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Conclusions and Recommendations for Program Changes
The Home Energy Comparison Report provides Duke Energy residential customers with a
meaningful comparison of their home's energy use compared to other homes similar to their own.

TecMarket Works presents the following recommendations for program changes.

1. Duke Energy should consider setting up test groups that receive the same HECR type
with the same tips and messages. The pilot, as it is operating in Ohio now, does not allow
for the testing of specific tips and messages, as HECR mailings vary considerably
between HECR customers. Of'the surveyed customers, only a few of them received the
same HECR mailings containing the same tips and messages, and the tracking of these
various tips and messages was not available, and therefore many of the recalled tips and
messages had to be excluded from this analysis. With a specific set of test groups of
customers receiving the same mailings with identical tips and messages, a more thorough
and meaningful analysis of which tips and messages are recalled and acted upon could be
performed.

2. Add CFL coupons to the HECR mailing if it can be shown that the participants can use
additional CFLs that they are not likely to purchase on their own. Customers that use the
coupons will show that they are reading the HECR and are open to the messages and tips,
and possibly to solicitations for participation in other Duke Energy programs. The
number of redeemed coupons can also be utilized in the billing analysis and allow for
engineering estimates of energy savings.

3. The next pilot of HECR in Ohio should follow the South Carolina model for the Home
Energy Comparison Score and have the score increase with increased efficiency, so that a
high score is a good score. Striving for a lower score is counter-intuitive to many, and
may explain why many of the surveyed customers do not know if their score is
improving.
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Impact Analysis

The results of the impact evaluation of the monthly HECR report are presented in Table 4.
While the estimated model included weather terms and monthly indicator variables, these are
omitted to highlight the estimate impact of the program.

Table 4: Estimated Savings Model — dependent variable is daily usage kWh, Jan. 2009 to
February 2011 (savings are negative)

Independent Variable (;mf':;cg:;t t-value
Treatment -0.480 -4.23
Sample Size 771,793 observations (30,208 homes)
R-Squared 78%

This estimated model shows that the HECR program results in an average annual savings of
0.480 kWh/day or 175 kWh/year. This estimate is statistically significant at the 95% confidence
level. The estimated models, both overall and by customer usage level, are presented in
Appendix M: Estimated Billing Data Models.

Note that it was not possible to determine the kW impacts of the program since consumption data
was only available at the monthly (kWh) tevel.
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Appendix A: Required Savings Tables

This appendix summarizes the overall gross ex-ante savings for the program. Note that there
was no information on the type of measures installed by each customer which received the
report, nor was any interval metering conducted as part of this analysis, so it was not possible to
determine the kW savings. Also, given the random assignment in this program, there are

probably no free riders in the program, so there is no difference between the gross and net
savings.

Ex Ante Ex Ante | Gross Ex | Gross Ex
Participation Per unit Per unit Ante Ante
Program Count kWh kW KWh kW
impact impact Savings Savings
Total HECR 11,112 175 N/A'® 1,944,600 NiA

'® kW impacts can not be determined through billing analysis. Future studies may include engineering estimates.
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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 Comparison Report Program. We’ll talk about the Program and its
objectives, your thoughts on improving the program and its participation rates, and the
technologies the program covers. The interview will take about an hour to complete. May
we begin?

Program Objectives

1. In your own words, please describe the Home Energy Comparison Report Program’s
objectives.

2. In your opinion, which objectives do you think are being met or will be met? How do you
think the program’s objectives have changed over time?

3. Are there any program objectives that are not being addressed 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? Do you think these changes will increase program
participation?

4. Should the program objectives be changed in any way because of market conditions, other
external or internal program influences, or any other conditions that have developed since the
program objectives were devised? What changes would you put into place, and how would it
affect the objectives?

5. What kinds of marketing, outreach and customer contact approaches do you use to make
your customers aware of the program and its options? Are there any changes to the program
marketing that you think would increase participation?
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6. Are there any changes to the incentives or marketing that could possibly increase
participation in the program?

Overall HECR Management

7. Describe the use of any advisors, technical groups or organizations that have in the past or
are currently helping you think through the program’s approach or methods. How often do
you use these resources? What do you use them for?

8. Overall, what about the Home Energy Comparison Report Program works well and why?

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

10. If you had a magic wand and could change any part of the program what would you change
and why?

Program Design & Implementation

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

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

13. How do you manage and monitor or evaluate contractor involvement or performance? What
is the quality control and tracking process? What do you do if contractor performance is
exemplary or below expectations?

14. In your opinion, did the incentives cover enough different kinds of energy efficient
products?

1. QYes 2. UNo 99. O DK/NS

Ifno, 14b. What other products or equipment should be included? Why?

15. In what ways can the Home Energy Comparison Report Program’s operations be improved?

16. Do you have any suggestions for how program participation can be increased?
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Appendix C: HECR Customer Survey Instrument
The questions below require mostly short, scaled replies from the interviewee, and not all
questions will be asked of all participants.

Home Energy Comparison Report Program

Participant Survey

Use five attempts at 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 Saturday. No
calls on Sunday. (Sample sizes: OH=250, SC=250}

SURVEY
Note: Only read words in bold type.
Hello, my name is . 1 am calling on behalf of Duke Energy to conduct a customer -
survey. May I 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: OAM or OPM
Call back 3: Date: , Time: ' UAM or OPM
Call back 4: Date: , Time: HAM or OPM
Call back 5: Date: , Time: UAM or APM

O Contact dropped after fifth attempt.

We are conducting this survey to obtain your opinions about the Home Energy
Comparison Report. Duke Energy’s records indicate that you have been receiving the
Home Energy Comparison Report in the mail. We are not selling anything. Your answers
will be confidential, and will help us to make improvements to the report to better serve
others. May we begin the survey?

Note: If this is not a good time, ask if there is a better time to schedule a callback.

I. Do you remember receiving the Home Energy Comparison Reports in the mail from
Duke Energy since <date of first mailing>?

1. Q Yes, begin » Skip to Q3.
2. No,
99. L DK/NS —

A 4
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2. d No, —
99, Q DEK/NS —

This program provided information on how
much electricity you used in the previous
month and in the previous 12 months
compared to your neighbors and provided tips
on how you could lower your electricity use
and costs in becoming more energy efficient.

Do you remember receiving.these reports
now?
1.1 Yes, begin > Go to Q2.

¥

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

Great, I'd like to continue this survey with you. The survey will take 10-20 minutes. At the
end I would like to verify your address so we can send you $10 for your time on the phone
with me today. May we continue?

2. What do you do with the Home Energy Comparison Report when yon receive it?

a. Qlreadit
b. [ Someone else in the house reads it - can ! talk to that person?
Schedule callback if necessary.

c. O Threw it away/ignored it
d. U Other:

If a: 2a. Why do you read the Home Energy Comparison Report?

d.

™o

O It is from Duke Energy

0 I am interested in learning more about how to save energy

L1 I am interested in learning more about climate change or environmental
reasons

U Avoid increases in power costs or lower rates

Q Other:

U Don't Know

If c: 2b. Why do you throw it away or ignore it?

N

0 I'm too busy/don’t have time

O It’s too confusing

O I don’t believe it’s accurate for my household
U I've done all the tips it suggests

U I’'m already doing the best that | can
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f. I do not care about energy savings or use
g. 0 Too low a priority for me

h. ( Other:

i. 1 Don't Know

2¢. Did you always ignore the report, or did you read some but have
since stopped?

a. [ Never read them
b. O Iread some — About how many did you read?
¢. W Don't Know

3. When you consider the efforts you and your household make to decrease your energy
consumption at your home, do you feel that on average your efforts are less than what
others typically do, about the same as what others typically do, or more than what others
typically do?

O Less than others
O About the same
O More than others
Q1 Don't Know

RO oR

4. In your own words, please tell me what it means to be energy efficient.

5. When you think about what you and your household does or can do to decrease energy
consumption, what things come to mind?

a. 4 Anything else?
b. 4 Anything else? (repear until exhausted)
¢. W Don't Know

6. Using a 1 to 10 scale with 1 meaning “very uninterested” and 10 meaning “very
interested”, what is your level of interest in saving energy in your home?

1 2 3 4 5 6 7 8 9 10

U Don’t Know
7. Using the same 1 to 10 scale with 1 meaning “very uninterested” and 10 meaning “very
interested”, what is your level of interest in reading your next report?

1 2 3 4 5 6 7 8 9 10

September 9, 2011 47 Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 49 of 118

TecMarket Works Appendices

U Don’t Know

8. Would you like to receive these reports more frequently, less frequently, or at the same
frequency they are now being sent to you?

U More frequently

0 Less frequently

Q Same frequency

U Don’t want to get any
Q Don't Know

oo o

If 8 is a or b, 8a: How often would you prefer to get the réports?

a. U Daily
b. O Weekly
c. W Monthly
d. U Every other month
e. [ Few times a year/quarterly
f. 1 Annually
g. U Other:
h. O Don’t Know
8b. Would you prefer to get the reports electronically through email?
a. W Yes
b. O No

¢. W Don’t Know

If they did not read the reports, Skip to question 16.

9. You received multiple tips on how to save energy on the Home Energy Comparison
Reports. Do you recall what any of the tips were?

a. O Yes
b. O No
¢. O Don’t Know

Ifyves, 9a. What tips do you remember?

a Anything else?
a Anything else?
a Anything else?

9b. Using a 1 to 10 scale with 1 meaning your reaction to this tip was very unfavorable and
10 meaning your reaction was very favorable, please tell me aboat your reaction to this tip.
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1 2 3 4 5 6 7 8 9 10
O Don’t Know  Don't Remember

9c. Did you feel that this tip was believable, that is, that it could help you reduce your
energy consumption?

O Yes U No O Don’t Know

Ifno, 9d.

What about it was not believable?

9¢. Did you do anything to your home/behavior in response to this tip?
O Yes O No O Don’t Know O Maybe

Ifyes, 9f. What did you do?

Ifrno, 9g. Do you plan to do anything in response to this tip?

0 Yes U No U Don’t Know O Maybe

If ves, 9h. When?

10. Please indicate how influential the Home Energy Comparison Report was to your
decision to take this action using a 1 to 10 scale with 1 meaning the report had no influence
and you would have taken this action on your own, and 10 meaning that the report was
very influential and that you would not have taken this action on your own without reading

the tip on the Report.

I 2 3 4 5 6 7 ] 9 10

O Don’t Know

Repeat 9b-h and 10 for all recalled tips.
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11. Did you feel that the tips included on the report were relevant and applied to you and
your household?

A Yes O No O Don’t Know

If no, 11a. Do any specific tips stand out to you as not applying to you or your house?

a Any others?
u Any others?
a Any others?

12. The report presented a comparison of your home energy usage to that of similar
homes. Using a 1 to 10 scale with 1 meaning this comparison was not at all useful and 10
meaning it was very useful, how useful was this comparison?

1 2 3 4 5 6 7 8 9 10
O Don’t Know

13. The Report provided you with a home energy efficiency score. Has your efficiency
score gotten better, worse, or stayed the same since you first started receiving the report in
<first report month>?

U Better (Decreased Score)
U Worse (Increased Score)
O Stayed the same

U Don’t Know

Qo o

14. Are you trying to improve your home efficiency score?

a. dYes
b. O No
¢. W Don’t Know

For all actions indicated in response to question 9..

15. Are the characteristics such as your home size and age correct on your report?

'a. O Yes
b. dNo
c. M Don’t Know
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If No, 15a. What is incorrect?

16. Since January 2010, have you done anything else to save electricity in your home that
was not included as a tip contained in the Home Energy Comparisen Reports?

a. I Yes
b. U No
¢. M Don’t Know

Ifyes, 16a. What have you done?

[ Get details.
Anything else?
d Get details.
Anything else?
d Get details.
Anything else?

1 Don’t Know

17. Have you done anything with the appliances in your home to save energy, such as
removed second refrigerators or replaced old units?

a. [ Yes
b. dNo
c. W Don’t Know

If yes, 17a. What have you done?

Q Get details. Anything else?
d Get details. Anything else?
a Get details. Anything else?
U Don’t Know

18. Have you done anything that affected the cooling of vour home?

a. Yes
b. U No
¢. W Don’t Know

Ifves, 18a. What have you done?

a Get details. Anything else?
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a Get details. Anything else?
g Get details. Anything else?
U Don’t Know

19. Have you done anything that affected the heating of your home?
a. [ Yes
b. O No
¢. O Don’t Know

Ifves, 19a. What have you done?

(] Get details. Anything else?
d Get details. Anything else?
Q Ger detrails. Anything else?
(3} Don’t Know

20. Have you done anything that affected the lighting in your home?

a. U Yes
b. O No
c. U Don’t Know

Ifyes, 20a. What have you done?

a Get details. Anything else?
a Get details. Anything else?
Q Get details. Anything else?
U Don’t Know :

21. Have you done anything with home computers or electronics?
a. UYes
b. U No
¢. U Don’t Know

Ifyes, 21a. What have you done?

( Get details. Anything else?
a Ger details. Anything else?
a Get details. Anything else?
0 Don’t Know

22. Have you done anything to affect hot water heating in your home?
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a. OYes
b. O No
c. U Don’t Know
If yes, 22a. What have you done?
a Get details. Anything else?
u Get details. Anything else?
d Get details. Anything else?

4 Don’t Know
23. Do you have a pool?

a. Yes
b. U No
c. W Don’t Know

Ifyes. 23a. Did you make any changes to your pool’s heating or filtering systems to
make it more efficient?

a. O Yes
b. dNo
c. U Don’t Know

If yes, 23b. What have you done?

[ Get details. Anything else?
(] Get details. Anything else?
(] Get details. Anything else?
QO Don’t Know

If they did not read the reports, Skip to question 31.
Now I am going to ask you some general satisfaction statements. On a scale from 1-10,
with 1 indicating that you strongly disagree, and 10 indicating that you strongly agree,
please rate the following statements.
24. The reports are easy to read and understand.
1 2 3 4 5 6 7 8 9 10
QO Don’t Know

If 7 or less, How could this be improved?
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25. The energy saving tips in the report provided new ideas that I was not previously
considering.

I 2 3 4 3 6 7 8 9 10
1 Don’t Know

If 7 or less, How could this be improved?

26. 1 find the reports useful.
1 2 3 4 5 6 7. 8 9 10
Q Don’t Know

If 7 or less, How could this be improved?

27. 1 enjoy receiving and reading the reports.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?

BAR CHART 28. 1 find the graphics helpful in understanding how my energy usage
compares to others like me.

1 2 3 4 3 6 7 b3 9 10
U Don’t Know

If 7 or less, How could this be improved?

LINE GRAPH 28. 1 find the graphics helpful in understanding how my energy usage
compares to others like me.
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4 Don’t Know

If 7 or less, How could this be improved?

LINE GRAPH 28a. 1 find the graphics helpful in understanding how my energy usage
changes over the seasons.

1 2 3 4 5 6 7 8 g 10
O Don’t Know

If 7 or less, How could this be improved?

29. Overall I am satisfied with the reports.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?

30. Have you shared or discussed this report with others?
a. 0Yes
b. U No
c. [ Don’t Know

If yes, 30a. Who did you share it with?

a. O Family

b. O Friends

c. W Neighbors
d. QO Co-workers
e. U Other:

f. O Don’t Know

As a follow up to the report, Duke Energy is interested in providing further services that
might be of interest to customers. Iam going to read a list of possible services that Duke
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Energy may consider offering. On a scale from 1-10, with 1 indicating that you would be
very uninterested, and 10 indicating that you would be very interested agree, please rate
your interest in the following services.

31. Help in finding weatherization contractors to make your home more efficient

1 2 3 4 5 6 7 8 9 10

U Don’t Know

32. Help in finding energy efficient equipment and appliances
| 2 3 4 5 6 7 8 9 10
U Don’t Know
33. Rebates for energy efficient home improvements
1 2 3 4 5 6 7 8 9 10
Q) Don’t Know
34. Inspection services of work performed by contractors
1 2 3 4 5 6 7 8 9 10
O Don’t Know
35. Financing for energy efficient home improvements
| 2 3 4 5 6 7 8 9 10
O Don’t Know

36. Home energy audits or inspections of your home with specific recommendations for
improvements

1 2 3 4 5 6 7 8 9 10
O Don’t Know

37. Social Networking sites such as Facebook and Twitter to read about or discuss energy
efficient solutions with energy experts.
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Q Don’t Know

38. Is there anything that you would like to see changed about the report?

Response:

The next set of questions will help us understand how you make decisions. When I read the
statements, please tell me if you Strongly Disagree, Moderately Disagree, Slightly Disagree,

Slightly Agree, Moderately Agree, or Strongly Agree.
39. 1 find that a well ordered life with regular hours suits my temperament.

Q Strongly Disagree

0 Moderately Disagree
U Slightly Disagree

Q Slightly Agree

O Moderately Agree

O Strongly Agree

U Don’t Know

U Refused

TR e A0 o

40. I don’t like to be with people who are capable of unexpected actions.

O Strongly Disagree

0 Moderately Disagree
Q Slightly Disagree

3 Slightly Agree

Q Moderately Agree

O Strongly Agree

O Don’t Know

Qo e oR

41. 1find that establishing a consistent routine enables me to enjoy life more.

Q Strongly Disagree

U Moderately Disagree
Q Slightly Disagree

U Slightly Agree

O Moderately Agree

U Strongly Agree

U Don’t Know

e Qe T

42. 1 enjoy having a clear and structured mode of life.
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Q Strongly Disagree

(1 Moderately Disagree
Ul Slightly Disagree

O Slightly Agree

O Moderately Agree

U Strongly Agree

QU Don’t Know

@ ap op

43. 1like to have a place for everything and everything in its place.

U Strongly Disagree

U Moderately Disagree
U Slightly Disagree

O Slightly Agree

QO Moderately Agree

O Strongly Agree

U Don’t Know

@ a0 oR

44. I dislike unpredictabie situations.

U Strongly Disagree

U Moderately Disagree
O Slightly Disagree

0 Slightly Agree

0 Moderately Agree

O Strongly Agree

O Don’t Know

Mmoo e o e

I would now like you ask you a few demographic questions before we get off the phone.

45. What is the approximate square footage of the heated areas of your home?

[ less than 500
U 500-999

0 1000-1999
O 2000-2499
O 2500-2999
O 3000-3499
U 4000 or more
J Other:

SER O An o

O Don’t Know

46. Does your home have an attic?
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a. U Yes
b. U No
c. O Don’t Know

47. Does your home have a basement?

a. dYes 47a.lIs the basement area heated?

. O Yes
2. UNo
3. QO Partofit is heated
4. U Don’t Know
b. U Neo

¢. O Don’t Know
48. What is the fuel used in your primary heating system?

U Electric

U Natural Gas

4 Oil

U Propane

0 No heating system
4 Other:

4 Don’t Know

m e e o

49. How old is your heating system?

U 0-4 years

O 5-9 years

O 10-14 years

O 15-19 years

Q) 20 years or more
U Don’t Know

e an o

50. What kind of cooling system is in your home?

a. U None

b. O Central Air

c. 0 Heat Pump

d. O Window/Wall AC units
e. [ Other:

f. U Don’t Know

If they have a cooling system:

50a. How old is your cooling system?

September 9, 2011 59 Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 61 of 118

TecMarket Works Appendices

U 0-4 years

U 5-9 vears

U 10-14 years

0 15-19 years

O 20 years or more
Q Don’t Know

e e o

51. What is your thermostat setting for a typical heating day on a winter afternoon?

U <67 degrees

U 67-70 degrees
O 71-73 degrees
Q 74-77 degrees
 >77 degrees

U Thermostat off
O No thermostat
U Don’t Know

Fmm oo oo o

52. What is your thermostat setting for a typical cooling day on a summer afternoon?

QO <69 degrees

U 69-72 degrees
Q 73-76 degrees
Q 77-78 degrees
U =78 degrees

O Thermostat off
I No thermostat
U Don’t Know

TEothe a0 o

53. Including yourself, how many people live in your home?

a1
a2
as
04
as
as
Qv
Q 8 or more

oo RO SR

If 2 or more people in home.

53a. How many of them are teenagers? (age 13-19)
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Qo
Ql
Q2
a3
Q4
Qs
Qs
a7
J 8 or more

SER M a0 P

If they ask why: Explain that teenagers are generally associated with higher energy use.

We’ve reached the end of the survey. As I mentioned earlier, we would like to send you $10
for your time and feedback today. Should we send the $10 to <address on file>, or would a
different address be better?

a. D Address on file
b. O Other:

You should receive your $10 in about 2-3 weeks. Thanks again for your time today!
(politely end call)
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Appendix D:

Sample HECR Mailing: Bar Graph

Ah, football seagon!

Even if you're just “ailgating”

around the television, you can

stiit be testive, .. armd eneTgy

smant, Try these tips:

= Lower your thermostat and
encourage swaryone 1o Stay
waith in their favarite team
Swoalers and hats.

Keap drinks and snacks in
coolers 1o avoid constantly
opening the Tridge.

Use: insylated serving
dighes or carates insteed of
lgaving the aven and coffes
[t on it Bt

*

v

- HOW AM | DOING? - - e )

Good stan. Af 55 fmefas!
o, vone ethoency s
e B e sae

ANDRIACCO
HOME EFFICIENCY
SCORE

Based on Hest Mmmeths
using 2 5ome of (100
Lowey sOFET aig bolter

Qﬂ.sed R e o

Ve 6 A TR QU

- HQW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

1886 Baassbulds Comprated

N K;You maslkﬁemmﬁo lcwerww costs. inﬁslkﬁywmmmwisnsmhiym
i sieriar hownes. qumot!;eﬁ:sbdmmaenyoucanimwdmbil ¢

P HOW CAN | LOWER MY BILLS Y

First Line of Defense. Me the doors i your garage, offic, and odher unhesied spaces
s Ugtaly sealed a5 your extedor doors? They shoul be, Utherwise, your homme Is prodably
losing signiicent heat

" Snugge Up to the Savings, Lower your thermostat just five degrees on your way To
bexf each night, and waich your heating bif drop by 3% You can buy & kot of blankefs for that!

Better-Than-Duct Tape. Use masticandsnesh tape or sificon coallk fo seal any cracks or
foose seams in your ductwork, the repair will iasf ovger thae tradinonal duct 1ape, and more of
your heaticooling will gat 1o your iooms where you want il

B Copyrpht 2Ed Livke Bnesmy {orptraies S Syiee Reoeveg

September 9, 2011

62 Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 64 of 118

TecMarket Works Appendices

Alppendix E: Sample HECR Mailing: Line Graph

4 HOW AM | DOING? AT TAT L AMLIMAL LY 84 © L i s e T

1508 KBouseholits Compared
» el Bty Fotves

g £,

= Bl or $950- 1080

Ah, football season!

Even i you're just “algating”
movmd the belmvisian, you can
still be festive... andenergy
s, Try thwse tips:

+ Lower your thermosial and
encourage tveryone to stay
wtrme in Sheir Eavartte team
sweaters end hate.

Keep drinks and snacks |n
Cockers to avoid constently
opehingthe fidge.

+ LUse inaulated serving
dixhes or carafes instead of
{mavirg the pven and cofles
pek on for hours,

.

ool

" Bep  Ort Mew  Dac Jen Feb  Mar AT May  dn M R GAD

Abiois the samie as last year. Inthe [ask 12 verethy, wuhm‘ﬁs?eé‘ahmhe!me ey

"HCW CAN | LOWER MY BILLS?

First Line of Defense. Amihe doors fo your Jarage, aftic, and athar urihe slod seaces
as fightly sealod 85 vour oxterordotrs? They shotld b, Ottenwize. your home is probaby

Snuggie Up ta the Savings. Lower your tfemmosintiut fve degmes on your wiy fo
bed sach might. and waich your hesting bil drop by 5%. You can buy # lot of bisnkets foc that?

Let JUST the sunshine in. Windows are o greatway 1o bang the ouidoars &7, Buf don?
inalle finmora han $he sunshing and the wew Insuletod windows arvd Sorms can reduce drafls
and rtragde your property vako as well
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Appendix F: What It Means to be Energy Efficient

The survey asked the following of HECR customers: In your own words, please tell me what
it means to be energy efficient. Their responses are presented below.

Non-Specific Responses, n=223
s  "Try to use less energy.” {(N=50)
"Use the least amount of energy necessary.” (N=50)-
"Being energy efficient means saving money." (N=36)
"Don't waste energy.” (N=33)
"Try to use less energy while staying comfortable.” (N=17)
"Try to use less energy and preserve the environment.” (N=11)
"Being energy efficient means saving money and helping the environment.” (N=8)
"Being aware of energy use.” (N=7)
"Proper maintenance of equipment and conservation of energy.” (N=2)
"Reducing my carbon footprint by using the least energy necessary.” (N=2)
"Being a goed citizen," (N=1)
"Being a good steward of energy resources." (N=1)
"Cheap reliable clean energy.” (N=1)
"Customizing your house to your family's usage & be greener." (N=1)
"Making good use of what [ have." (N=1)
"Making improvements which we can't afford." (N=1)
"Proper maintenance." (N=1)
"Use the least amount of energy necessary while staying comfortable." (N=1)
"Using only the energy that you need by being moderate & mindful of usage.” (N=1)

Specific Responses, n=28
o "Insulating and keeping doors & windows tight." (N=4)

» "Turning off lights and keeping the thermostat low." (N=4)

s "Keeping my house sealed.” (N=2)

« "Turn off unneeded lights and appliances, and lower the thermostat.”" (N=2)

e "Buying energy efficient products and insulating my home." (N=1)

¢ "Conservative use of the thermostat and having proper insulation.” (N=1)

+ "Conservative use of the thermostat and turning off lights." (N=1)

s "Conservative use of the thermostat, having proper insulation and turning off lights.” (N=1)

« "Conservative use of the thermostat, having proper insulation, turning off lights and dressing warmer in
the winter." (N=])

e "Conservative use of the thermostat, turning off lights and doing laundry in large loads."” (N=1)

» "Conserving energy and using EE appliances.” (N=1)

¢ "Don't waste energy and use EE appliances.” (N=1}

e "Don't waste energy, turn off lights and keep doors closed.” (N=1)

¢ "Heating or cooling only the room in use." (N=1})

¢ "Insulating, keeping doors & windows tight and using EE appliances.” (N=1)

e '"Not wasting water, turning off lights and vsing EE light bulbs.” (N=1)
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"Turn off unneeded lights, use EE appliances, and lower the thermostat." (N=1)
"Tuming off lights and appliances.” (N=1)

"Turning off lights and having home well insulated." (N=1)

"Turning off unused items and using energy efficient equipment." (N=1)
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Appendix G: What Surveyed Customers Do to be More
Energy Efficient

The survey asked the following question of HECR customers: When you think about what
you and your household does or can do to decrease energy consumption, what things come
to mind? Anything else? Their responses are presented below.

Turn off lights (N=132)

Lower thermostat (N=84)

Use CFLs {(N=78)

Insulate house (N=67)

EE windows (N=49)

EE appliances {N=34)

Reduce drafis (N=30)

Seal house (N=27)

Unplug electronics (N=27)
Thermostat low in winter & high in summer (N=25)
Programmable thermostat (N=24)
Turn off electronics (N=21)
EE furnace (N=15)

Shrink wrap (N=10)

Wash full laundry loads (N=10)
Water heater at 120 (N=9)
Close off unused rooms (N=8)
EE Doors (N=8)

Blinds (N=7)

Extra clothes in winter (IN=6)
Conserve hot water (N=5)

EE doors (N=5)

EE heat pump (N=5)
Minimize AC use (N=5)

Air dry laundry (N=4)

Drapes (IN=4)

EE roof (N=4)

Solar heating (N=4)

Close door & windows (N=3)
Cold water laundry (N=3)
Conserve water (N=3)
Daylighting (N=3)

EE HVAC (N=3)

EE water heater (N=3)

Off peak (N=3)

Space heater (N=3)
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Timers on lights (N=3)

Blankets {(N=2)

Fans (N=2)

Heat with wood (N=2)

LED holiday lights (N=2)

Power strips (N=2)

Recycle (N=2)

Shorter showers (N=2)

Air out house at night in summer & close off rooms (N=1)
Attic fan (N=1)

Avoid heated dry cycle on dishwasher (N=1)
Battery operated radio (N=1)

Budget Billing (N=1)

Carpet on the concrete floors (N=1)

Cook less (N=1)

Dry clothes back to back (N=1)

EE garage door (N=1)

EE home (N=1)

Eliminate hot tub (N=1)

Fix leaky faucets (N=1)

Furnace filter (N=1)

Implemented many home energy audit recommendations (N=1)

® » 5 & 8 & # & ° & 0 & ¢ 8 B S G 5 e 8 2D
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Appendix H: Changes Surveyed HECR Customers Would
Like to See, by Group

Monthly Bar

"The report should be sent by email." (N=3)

"The basis for the comparisons should be more detailed.” (N=3)

"The report should extend the usage graph to 24 months." (N=2)

"The basis for the comparisons should be more precise." (N=1)

"Please make the print bigger." (N=1)

"The report should be more specific to my home." (N=1)

"The report should include new ideas to save energy." (N=1)

"Duke should provide daily access to my real-time electricity usage via a website. Duke
should have lower rates.”" (N=1)

"Please enlarge the 12-month usage graphs and provide more analysis there." (N=1)
"Please make sure they are sent - I only recall receiving one report (Nov. or Dec. 2010).”
(N=1}

"The report should be more encouraging to those who are doing well." (N=1)

"The report should be sent as a bill insert to save paper and postage." (N=1)

"The report should be sent quarterly. The basis of comparison is not meaningful. Energy
rates keep going up. This program seems wasteful. T find it very frustrating. Wireless
meters seem inaccurate." (N=1)

"The report should have more legible print on the reverse side - it is too light in color.”
(N=1)

"The report should include more encouragement for a good score.” (N=1)

"The report should include more specific energy-saving tips in terms that are easy to
understand. The report should suggest contractors or service providers who can help
implement, for example, infrared photos of heat loss." (N=1)

"The tips are very helpful." (N=1)

Monthly Line

"The basis for the comparisons should be more precise,” (N=3)
"Please correct my house size." (N=2)

“The report should be sent by email." (N=2)

"Duke should answer the 800 number." (N=1)

"I wonder how accurate it is." (N=1)

"T would like more information about my home." (N=1)

"The charts should be weighted on heating degree days." (N=1)
"The house age and size should be easier to read.” (N=1)

"The printing on back of the report, in gray, is hard to read - please use a darker ink."
(N=1)

"The report should be sent bi-monthly." (N=1)

"The report should extend the usage graph to 24 months,” (N=1)
"The report should include new ideas to save energy.” (N=1)
"There should be cost-benefit guidance.” (N=1)

September 9, 2011 68 Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 70 of 118

TecMarket Works Appendices

Quarterly Bar
= "Simplify and shorten it.” (N=2)

"The basis for the comparisons should be made clear." (N=2)

"The basis for the comparisons should be more detailed.”" (N=2)

"The basis for the comparisons should be more precise.” (N=2) _

"I am not interested in making any changes right now and do not want to spend any more

money. [ am not happy with the 'minion’ from Duke." (N=1)

* "It should have more details about how Duke arrives at the energy efficiency numbers for
average and efficient homes."” (N=1)

* "The comparisons don't help much unless you give ideas about how other people are
saving energy.” (N=1)

* "The report should have bullet points with customized recommendations and monthly
tracking of my home energy efficiency score.” (N=1)

» "The report should incorporate more graphs and visual aids." (N=1)

» "The report should show the reasons for the home energy efficiency score. 1am
frustrated by it because I use energy frugally, but that is not reflected by my score."
(N=1)

= "The reports are redundant.” (N=1)

= “There should be cost-benefit guidance." (N=1)

Quarterly Line
= "I would like information about gas usage." (N=1)
"It is not clear why we are where we are in the range." (N=1)
"Please make the print bigger." (N=1)
"The basis for the comparisons should be more precise." (N=1)
"The report should be more specific to my home." (N=1)
"The report should be sent by email.” (N=1)
"The statements at the bottom of the "How Am I Doing" box can be confusing. It shows
my home is better than the average home, but the statement says I'm not doing a good

job." (N=1)
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Appendix |: Surveyed HECR Customer Demographics

Surveyed HECR customers were asked a series of demographic questions at the end of the
survey. The results are presented below for the full surveyed population (n=258). These data
were collected for Duke Energy's internal use. TecMarket Works can provide any cross-
tabulations within this section or with the HECR customer survey results, as requested by Duke
Energy.

Square Footage of Home (Heated Area)

Square Footage of Home

Don’t Know
4000 ormore gl
3000-3999
2500-2599

Home

2000-2499
1000-1999
500-995

Square Footage of Heated Area of

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

Figure 4. Square Footage of Surveyed HECR Customers, Heated Area

Attics and Basements

N Percent
No Aftic and No Basement 15 5.8%
Aftic Only 37 14.4%
Attic and Unheated Basement 33 12.8%
Aftic and Partially Heated Basement 35 13.6%
Attic and Fully Heated Basement 98 34.2%
Unheated Basement, No Attic 15 5.8%
Partially Heated Basement, No Attic 8 3.1%
Fully Heated Basement, No Attic 26 10.1%
Heating Systems
N=255 - Percent
Electric 81 31.8%
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Cooling Systems

0-4 years old 33 12.9%
5-9 years old 18 7.1%
10-14 years cld 8 3.1%
15-19 years old 4 1.6%
20+ years old 14 5.5%
Age Unknown 4 1.6%
Natural Gas 148 58.0%
0-4 years old 47 18.4%
5-8 years old N 12.2%
10-14 years old 23 9.0%
15-19 years old 17 6.7%
20+ years old 21 8.2%
| Age Unknown 9 3.5%
Qil 15 5.9%
0-4 years old 2 0.8%
5-9 years old 5 2.0%
10-14 years old 2 0.8%
15-19 years old 2 0.8%
20+ years old 4 1.6%
Propane 5 2.0%
0-4 years old 1 0.4%
5-9 years old 3 1.2%
10-14 years old 1 0.4%
Other 6 2.4%
N=254 Percent
Central Air 186 73.2%
0-4 years old 48 18.9%
5-9 years old 47 18.5%
10-14 years old 33 13.0%
15-19 years old 22 8.7%
20+ years old 23 9.1%
Age Unknown 13 5.1%
Heat Pump 47 18.5%
0-4 years old 23 9.1%
5-9 years old 13 5.1%
10-14 years old 4 1.6%
15-19 years old 2 0.8%
20+ years old 4 1.6%
Age Unknown 1 0.4%
Window Unit(s) 19 7.5%
0-4 years old 12 4.7%
5-9 years old 5 2.0%
10-14 years old 2 0.8%
Other 2 0.8%

Thermostat Settings in Winter
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N=255 Percent
<67 degrees 77 30.2%
67-70 degrees - 125 49.0%
71-73 degrees 38 14.9%
74-77 degrees 14 5.5%
>77 degrees 1 0.4%

Thermostat Settings in Summer

N=249 Percent
<69 degrees 20 8.0%
69-72 degrees 92 36.9%
73-76 degrees 65 26.1%
77-78 degrees 31 12.4%
>78 degrees 11 4.4%
Thermostat off 20 8.0%
No thermostat 10 4.0%
Number of Residents in Home
N‘l‘:,';‘:;l?f N=257 Percent
1 47 18.3%
2 127 49.4%
3 28 10.9%
4 3 12.1%
5 17 6.6%
6 6 2.3%
7 1 0.4%
Number of
People in Above N=54 Percent
Table That Are homes
Teenagers
1 13 48.6%
2 15 40.5%
3 4 10.8%
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Appendix J: Summary of Tips and Messages
NOTE: . The energy tips at the bottom of the OH reports are different for each customer. So all
customers will receive different energy tips compared to the sample provided.

Ohio Customers: Monthly Reports - Tips and Messages

Drop Drop
Date 1 Date Mailings Name of PDF Tip Message
2
Feb 23 What is This? OHWave 1WhatlsThis » ‘Whatls This
& Mar 4
Feb 26
March | March | What is This? OHWave2WhatlsThis « \Whatlis This
18 29
) Did you Know? | OQHWave3DidYouKnow Raise
April 20 | May 4 thermostat
June Smart Grid OHWave4SmantGrid s Smart Grid
May 18 3
1. Beacgh 1. OHWavebBeach 1. S8 Beach
June June 2. 85 2. OHWave555 = Smart s Unplug
3. ESH 3. OHWave5ESH Saver electronics
21 28 2. ESH
= ESH
July ESH Draft OHWaveBESHDraft ¢« ESH
July 19 30
1. BudgetBiil 1. OHWave7BB 1. BudgetBill
2. EEVideos 2. OHWave7Videos + Budget
3. ESHBucksli | 3. OHWave7ESH Billing
p 4. OHWave7Green 2. EEVidecs
Aug 17 ggg 4. Green « Videos
3. ESHBuckslip
¢ ESH
4, Green
+  Go Green
1. BRC 1. OHWave8BRC 1. BRC School
2. ESH 2. OHwaveBESH = Review ¢« Change
§$pt Oct1 | 3. Schoal 3. OHWave8Schoal card thermostat &
2, ESH timers
s ESH
Football OHWaveSFootball Football party
o Sweaters
QOct18 | Oct29 o Coolers
o Insulated
dishes
Nov 1. CFL 1. OHWave10CFL 1. CFL Water Heater
Nov 15 29 2. Water 2. OHWave10WaterHeater s Free CFlLs * Wrap water
Heater heater
Dec 17 Train Display OHWave11TrainDisplay Train Display
1. HeatPump | 1. OHWave11HeatPump 1. Heat Pump Thermostat
Dec 2. Thermostat ;2. OHWave11ThermostatWar ¢ Heat pump Wars
30 Wars S ¢ Space
heater
ESH OHWave12ZESH OHWave12ESH
Jan 18 e ESH
September 9, 2011 73 Duke Energy
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TecMarket Works Appendices
Ohio Customers: Quarterly Reports - Tips and Messages
;’tip,‘ g;zpz . Mailings Name of PDF Tip Message
Feb 23 | Mar4 What is This? OHWave1WhatlsThis What |s This
&26
May 18 | June 3 | Did you know? | OHWave4Thermostat Raise
OHWave4DidYouKnow thermostat
{bath of above are the same)
Aug 17 | Aug 30 | 1. BudgetBill |1. OHWave7BB BudgetBill
2. EEVideos 2. OHWave7Videos + Budget
3. Green 3. OHWave7Green Billing
EEVideos
» \Videos
Green
¢ Go Green
Nov15 | Nov29 | 1. CFL 1. OHWave10CFL CFL Water Heater
2. Water 2. OHwWave10WaterHeater « Free CFLs «  Wrap water
Heater heater

September 9, 2011
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TecMarket Works

Case No. 12-1477-EL-EEC
Appendix J
Page 76 of 118

Appendices

Appendix K: All Examples of All HECR Mailings in Grayscale

Drop Date 1

Drop Date
2

Mailings

Name of PDF

Tip Message

Feb 23 & Feb 26 Mar 4

What is This? | OHWave1WhatlsThis

+ What s This

OHWavel WhatIsThis

What is this?

We've sent yow s 1EDOTT £
KAl yiul connpare YOUY Fiothe's
wlockicity rost tp utt of similar
homes nd i oul ways fo use
BRUDY KNG WiSEl,

Waorking topelhey, we can buily
3 sistarible encegy JAGE.
Lonservang energy is 2O ok
£ood for the errdroniment and
Yourr pocketbony, but heRs
fuhe Enegy cortrel Costs.

1 you do niot wish {0 Tecese
iz raport i the ftyre, pat fet
us know by ysing the combact
nfarmation below.

B e 1 (5 1A Jrdapy Lpanar o A g

" HOW AM I DOING? - -

Houseloldy Compared
7 sy Hdine

s Far Hedir

to maintawn good airfiow.

Optimize air purifiers. J's nol always necessasy 1o run these continuously in order fo
rnaintian air quality. Consider using them with 2 limer and clean fiters regularty in order

Iirstafl GFL's. Compact Fiuorescent Light bulbs vse 25% of e power used by
incandescent bulbs, They alsu last over 10 times lonper than a fypical light bulb! Each
ENERGY $TAR gualified turfb can save 330 over its lifetime.

Repiace an old furnace. Many oider furnaci anits fose arpund 40% of the heat they
creats. A pew unit witl capture and distitute closer o S5% of the hext produced. This
can equate to a 35% reduction ip heeting oSt

September 9, 2011
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TecMarket Works Appendices
Drop Drop | Mailings Name of PDF Ti Message
Date1 | Date2 | 9 e o P 9
March March | What is This? COHWave2WhatlsThis «  Whatls Thig
18 29

OHWaveZWhatIsThis

What is this?

We've sonf you this report to
Biip P20 COMPpEnE VKT FOME'S
wlectricity Cust ta bl of simiar
bomes and find out ways & use
neIgy mera wiily

Warking sngether, we.can bt
A slistainable enerdy e,
Conservag SRergy S nof oy

‘your phokptfeak,
nga Enenfly cordrd £osts,

f you o pot wish 30 receve
this roport in the future -just let
us hnow by tising the contact
mn Lpdouw,

| HOW AM 1 DOING? -~

7 HOW AM: | DOING OVER TIME?:

® fverage ifome * 'fo-.: ® Nost Bl Honw

- HOW CAN | LOWER MY BILLS? :

fnstall CFL's. Compact Fluorescent Light bulds use 25% of the power used by
invandescest tuibs. They afse fast aver 18 Umes lunger thar & typicsd light botbd Esch
ENERGY STAR quialified bulb can save 330 over ifs hfetime,

" Lower the water beator, The appropriate selting for 8 water heatar 5 around 120

degrees. Temperatures higher than 130 degrees pose 8 burn risk and typicatly cost 10-

13% mare to mattitain,

Reconsider the dehumidifier. Many mndels use ngarly 25 much powar 35 a poriable AC
anit. Fry fany ta increase wiy GireUlation before resarhing fo 2 dehumidiier, ENERGY 3TAR
qualfied dehumidifiers use 10-23% Joss enegy.

September 9, 2011
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Case No. 1

2-1477-EL-EEC

Appendix J
Page 78 of 118
TecMarket Works Appendices
Drop Drop e -
Date1 | Date 2 | M2llings Name of PDF Tip Message
April20 | May 4 Did you Know? OHWave3DidYouKnow e Raise thermostat
T

H

OHWavedDidYouKnow

bid you know?

With warmer waather
spproaching, now is 2 great ime
1o think aboit your thermosiat,
0N awalage, ¥ou AN save up ko
I on cooling energy bitts for
every dagree you raisg your
ermoutal during the summer,

can save $180 8 your I opeIgy
costs for & lypical. singledamily
home. {Source: Enevgy Star)

For pore tipa like this, ¥ish
v, tuiR-mergly . comiiohio
AsEangsiimwes -your-bilasp

SHARP

SCORE

sty & sea of §- 100,
Lower soores g bef,

AT CiNE R T

s T 1

:

HOW CAN | LOWER MY BILLS? -

4 oy E00 Duke Engrgy Lotporston A% Righte Revenven,

HOME EFFICIENCY

Basedd or fnfest 24 months

HOW AM | DOING? -

1,515 Househodds Compareg

Great johl Al this tre fast
monit, your effiacnsy score
W Sgnicantly fgnes

Based on what we know
aboud ¥ou home, 1his
SLFE 5 3 reaistic goat

Wrap your weber heater. If you don have an insudation sleeve on your water heater.
consider instaling one to decreace heat loss o the SUoUnting aress.

Instali CFLs. Compsct Fruorascent Light bulbs use 25% of the power used by incandesnen
tubs. They also jast aver 10 imes longer thar.a typical gkt bult! Eavh ENFRGY STAR
quakhed buh can save §30 over its lifetime.

Insuinte the walls, Older homes often have ng insulalion in the walls. If your wails fesl
very different than room lamperatie, consuit en instiation ispector 6 lsam how 1t incrense
the comifort level and velse oF the house.

{ HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? - e

September 8, 2014
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Drop | Drop Mailings Name of PDF Tip Message
Date 1 | Date 2
May 18 | June 3 | Did you know? | OHWave4DidYouKnow +« Raise
thermostat

OHWavedDidYouKnow

Did you know?

With warmer woaiher

g, now {5 8 great time
to think aboud your thesmostat,
Tn average, you ClD LIV 4p
3% om cooling enesgy ks for
every degree you PRI your
thermosta! dueing Me summar.

Wi proer use of @
programmable thefmostal, you
Gan save $180 4 year in enargy
casts for a typical, single-family
home. {Source EMGY Star)

For sore tips (e this, vist
www. duke-grargy . comichio
isavingsiower-youl-oilt.asp

- HOW AM | DOING?

BAKER
HOME EFFICIENCY
SCORE

Based o et 24 s
bymg & scake of 0-100,
Love: soores sre hedler

- HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? -

HOW CAN | LOWER MY BILLS? -

3 Coppright D03 Dub By Serpeiation AU Rights Reserved

Good start. b1 s lme jast
auantar, your efficisncy soore
was g’ the seme.

Bamar o W e Ry
ahaut yiust hotne, s
SU0 91 eaksic goat

2,302 Hewsehokls Cromparad
Suigle forsly bovres
(REAE ]

Sorviee your MVAC, Have your HYAC systom serviced at least twice a yesr. Poorly
maintained systems wilf become 1-2% lees afficint evary pear.

Instail CFLs. Compact Fhevestent Light bulbs use 25% of the power used by incandescent
bultzs. They alst iast aver 16 times longer than a lyp'cal light bul! Each ENERGY STAR
quakbed dih can save S30 aver ifs iatime.

Ingulate the attic. Exirems iemperatures force systems fo work harder. Alic lemperelures
can sange from 120 dogiees i e summer to well below [ int the winter. Adding 68° of insulslion
ean save 10-40% af anergy used by the healer or AG.

September 9, 2011
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TecMarket Works Appendices
Drop Drop e .
Date 1 Date 2 Mailings Name of PDF Tip Message
May 18 | June 3 | Smart Grid OHWaved4SmartGrid s Smart Grid

P Duke
OHWavedSmartGnd W Energy.

~HOW AM ] DOING?

Good slar. At his firme ks
SHARP mionti. your eflsency som
HOME EFFICIENCY was abaut e same.
SCORE

Bassd oo ipass 24 monthe
wsitg e sl of 5100,
Lover sTaras are pefter

Batsest 1o what we know
ghayl you heme, ihis
S00r& 12 3 realiste gosl

The Smart Grid

in 20H, Duke E; launcheds
maas deptayack o Sriart Grid g HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? - -~ -

wehnology (asvanced maters +
commmications egupment; ko
enabie us in have 2 twaaway
“Lonvarsation’’ with custormens
thetugh the power system.
‘The Smart Goo wil prowds timsty
feedback sbout what's heppening
ot I Bygtem to haip:

- detect + sohe probiems quiohly

- prevent + shodten outages

~ give customars information o

TANGHE Sy Use

For more on our Smarl Grid
projacts |y Clnaionat), vist
Fitp Hwww. duke-enengy comi
COMpAny.isp

1515 Hovsehobds Gompared
* Buse farndy homes

6008318

i 18R 1987

install CFLs. Compact Fluorescent Light bulbs use 25% of ihe power used by incandescert
bulbs. They aist iasd oser 10 times fonger thar & fyplcal ighi bul! Each ENERSY STAR
quaties bidh can save 330 ovar is lfetims,

Replaca an old fridge. Refngerghoes over 10 years off gre re! ag affigian! a3 new
ENERGY 5TAR unfts. The same size ENERGY STAR madel typicefly costs $80-75 fess fo run
per year. Try nok to leave an ald fridge: piugged in &3 & "ackup™.

Use insulated windows. Insulated giass and S0mm windows wi redice wanied heat
transfor in and out of your home. as well as irease the property velue,

& Cogpngrt 201G Dukee Srempy Soptesfon A6 S0ty Rpgerasg
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TecMarket Works Appendices
Drop | Drop Mailings Name of PDF Tip Message
Date 1 ! Date 2
May 18 | June 3 | Did you know? | OHWave4Thermostat +« Raise
thermostat
|

OHWave4Thermostat

Did you know?

thermostal. On avernge, you
GAR K3 U 1 3% on codling
energy bills for every degree
you rEise your tharmostat
ciriy thi sammet.

Witn proper use ot ¢
programmabis theemostat, you

can sava $180 & yoar In energy

cosis for & typical, single-famity
hoine. (Source. Energy Start

P HOW AM 1 DOING? i s s s —— s .

1,808 Househalds Compared
* Shwde fery hoymey
" L MG
* Sraff e THRY- £

HOW AM | DOING OVER TIME?

s
f
= & Mfap v e ety

= o B weragE Home ks o
B b3 -
ey &
e R am

x

sk s
T g

402 &w--—-ﬂ”’"""“w w”w»wwwmﬁw—w,@ .

¢

Apr May Jun Jd Aug Sep Ot Mev Dec Jan  Feb  Mar A

improved sver st year, bistlosing g
nore energy than the average-home.

HOW CAN | LOWER MY BILLS?

Unplug unused elactronics. Products such s lelevisions and phone chargers wii
drat power 24 hours & day whep plaggad into the wall, Plug efsotronies o & power siip nith
an oa-off swilchi fo reduce these "phanlom lpads®.

tnstail CFLs. Campact Fuorascent Light buths use 25% of the powar used by
incandescent bifbs. Thay aiso last over 10 times Jonger than a fypical fight bulty Each
ENERGY STAR qualffied buth con seve 530 aver its ifetime.

Insulate the attic. Extreme tempersiures force systems o work harder. Alfic
lamperafures can rangs o 120 degroes in the summer i well below 8 x the winter. Adding
8" of nsulation can save 16-40% of energy used by the hesler ¢t AC,

% Copgapht 2312 Dute Trergy Comporalon, Al Rty Rsaned,

September 9, 2011
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Appendix J
Page 82 of 118
TecMarket Works Appendices
Drop - .
Date 2 Mailings Name of PDF Tip Message
June Beach OHWavebBeach Beach
June 21 28 * Unplug
electronics

P Encray.

OBWaveiBeach

Bsafore you take off
for tha heach,..

Oy tine, your waastar of TV usas
moTe anergy when you'ra not
wsirsg it thar where you are. Mary
appiiances and chargers continue
1 drawe porwer pust by bemng
plogged .

Il you know you won' de Lsing
them far a whils, take & minute to
unplug Hese devicss. You'll sevg
some (roney 16 put towards your
summer vacaion instead of intc &

TV that no ong watihes for 5 week,

CHOW AM DOING? - -
Crmat Job? A3 wis gme fast

SHARP o, your StaRECY Seote
HOME EFFICIENCY was sigidzanty ok,
SCORE

Bassd on fatest 24 months Based on wha! vee know
using & scade of 6100 ahaul yos name, 1

Loy Scores ang butier So01% I3 4 ruabsit guat

* HOW DID MY COSTS COMPARE TO SIMIEAR HOMES THIS MONTH? ©

270 Heusshoids Cempared
» Smgle famdy homss

» dgost

¥ S FREE

. HOW CAN | LOWER MY BILLS?

Use that high capacity. One lerge load of lounthy Uses less water and energy thim
several sinall ones. Try fo combive fuads or wait untl! you have encugh dirly fems 1o use your
washor's lergest sethng.

Thank yoursolf all year. Take an gffemoon fo check ihe caui snd weatinss siripping
around aif of the doors and windows 1 your home. A few mintdas wiyth of rapalrs can ake 4
fuge difference in the comfurt end efficiency of your rame, . . year-round.

Help your home breathe. Atic tsmpetalnes can exceed 120 degrees. Don't trap thl heat
or make your & condifioner fghf . A whole-house fan ton rapicly reglace it with cooler tside
air and requires 11100 the energy of an air congitoner.

£ Cygspnghl 2015 Qo Energy Semaitay AR Faghts Reserved,

September 9, 2011
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Case No. 12-1477-EL-EEC

Appendix J
Page 83 0T 118
TecMarket Works Appendices
Drop Drop - X
Date 1 Date 2 Mailings Name of PDF Tip Message
July 19§ July 30 | ESH Draft OHWaveSESHDraft ESH |

TRt

OHWavebESHDraft

DEFINE YOUR ENERGY SOLUTION

draft [draft] n.

1, How the Fagls gol 80 poos
2. Colv beeron isp
3 Whet's kifling your

wnergy bils
Leake 18 your altic and et work
CaRi B Stnving L ysuar tronthly
energy costs. Transform your hiouse
imo a comigriabie, anaTgy aficien
hame,

Cali 8628.873.3853 to speak with &
Eiha Enermy Expenl abodk a spacial
prograrm 1o el identidy and
sliminate those dralis W save
money.

o i

Wi R Y

L HOW AM FDOING?

HOW AM | DOING OVER TIME? -

rooy %
R¥ ]
PR

e

o -

0

HOW CAN | LOWER MY BILLS? -

reduce fading as wed.

G Coppemi 2010 Dhbos Energy Comerdtn A Rghte Rosarosy

= pverage Homs % You

% T

80 Households Tompared
w Singin fomdy bonns
RRETG R
~ Hult i rA

EEE S

20m

Set Ot Nov Dec Jan  Febd  Mar Ay May A
ut gaining grounid. in the aef 12moithe, your heme 56l 16% less .

Grab & blanket... For your water haater] Your weler heater keeps water hot for
you! sround-the-clock... evan when you'ta nol using any. Make #5 job & ite easier.
Trsidation "blankets” are spid al moest hardwan: siores and fake just minufes o inslall

Give cold a chance! Most deterganis work fus! a5 well in ool wafer, And rmos!
washers use 0% less anengy it cokl-cold mode. 5o give cold 7 fry. YooY save money and

| Gat with the program! Are you paying i heat and coo! your home when people are
slegging... o nofeven there? Considor purchaging & programenable thermosial. At en avarage
savings of 3180 & yew, &will pay for e in no time!

September 9, 2011
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Appendix J
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TecMarket Works Appendices
Drop Drop . :
Date 1 Date 2 Mailings Name of PDF Tip Message
June 88 OHWavesS8S 3. 88
June 21 | 5 *  Smart Saver

OHWaveSESH

Make Dad Proud

Remember wher Dad said,
"Don't leave ihe door opant
You'rs cooling tha
cutdoors!”

MNow you keeyp the doot tiosed,
bt you atill may be wasting
enernyy {hrough hard-fo-aes
Rir paosages of leaks in your
hewre.

Call 888 873.3853 to apsak
with a Duke Energy Expert
about & speciai program ta
help identify and eliminate
those leaks 1o save money.

s §,

roEncray.

HOW AM | DOING? -

s Qenpared
{ RehIas
#g H
» Bt 10081870

sz HOW AM | DOING OVER TIME?

0 o Aupioge Mome M Yos

3000

- HOW CAN | LOWER MY BILLS?

First Linme of Defense. Are the doors fo your parage, aftic, and oihar unhealed spaces
as tightly sealed as your extenor dovs? They shuwd be, Othenwise, you're probably cooling
araas that don't need 10 be cooled.

Ralirement pays. If your refigerator is more than a gecade ald, you could save $50.75
per yoar with & new ENERGY STAR model, Offar your fvdge & fisl ratirernert a5 thanks for alf
those years of service!

Better-Than-Duct Tape, Use masiic-and-mesh fape or sicon coul to sesl any cracks of
fagse seams in your ductwork; the repsir wift last innger than fradificns! tuct tape, and maore of
your heatlcookng wil gai 10 your roomes where you want X,

£ Copppyht 2010 Duke Enersy Comavaion. AF Rights Raseraed

September 9, 2011
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Appendix J
Page 85 0f 118
TecMarket Works Appendices
Drop Drop . .
Date 4 | Date2 | Mailings Name of PDF Tip Message
July 19 July 30 | ESH Draft OHWaveSESHDraft ¢« ESH

OHWavetESHDraft

OERKE YOUR BNERGY SOLUTION

draft {draft] n.

1. How the Reds gol so good
2 Colg beet on tap
3. What's iliing your

weTgy bifts
Leaks in your atic and duct work
couid b Srivieg UP et mantity
enegy souts Transform your house
into & comioriadle, enargy effickent
homa.

Cail BBA.B72.38563 10 speak with a
Dishe Enesgy Expent aboul a special
progsaim b heip Kentity and
ekminate those drsfts 1o save
Moy,

§ -~ HOW AM | DCING? |
B

s HOW AM | DOING OVER TIME?

raduice fading as wed.

HOW CAN | LOWER MY BILLS?

B4 Households Comparss
* Singee Loy ey

wAverane Hame % You = o Bliuiom o o

Greb a blanket... for your waler heater! Yourwater hester keeps water hot for
YOt AOIC-tha-CIOCK... Alen when you'te not Lising any. Make s job a it eagier,
Inselafion “blankeis” are 506 al most hardware storas dnd faks just minules i instal,

Give cofd a chanvel Most detergents work jus! 85 welf i cold waler, And most
wastnars use S0% less energy 1 cold-cold mode. 55 give cold &1y, You' save money and

Gat with the programi Are you paying lo heat and cool your hame when people are
slegping... of hol evet Mee? Comsider purchasing & prog bit; (M tal. Al an average
savings of $180 & yoor, & will pay for itsed in no fime!

September 9, 2011
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Case No. 12-1477-EL-EEC

Appendix J
Page 86 0of 118
TecMarket Works Appendices
Drop Drop -~ .
Date 1 Date 2 Mailings Name of PDF Tip Message
BudgetBill OHWave7BB 5. BudgetBill
Aug 17 | Aug 30 e Budget
Billing

OHWave7BB

I's nice o know.

Tired of playing chackbuaok
roulelte every month? Take
the guests work out of your
energy hudged, :

With two convenient pians,
our Budget Billing program
means pever needing 1o
wondar how much your next
bill witl be:

Vistt www duke-energy.com/
ohiohilling/budget.asp and
sign up todayl

BLANCHARD
HOME EFFICIENCY
SCORE

% - HOW AM{DOING?

Based op lalesr 24 mosihs
g @ sea of
Lower 56ores any Geier.

- HOW CAN | LOWER MY BILLS?

i Copvnglyt B Guke Enpage Coipoeatne A Raghts Svoeee

Fe Eneroy.

war shosd the same

Basal on sl we koow
b ey b Hhie
Soep i 3 realish GO%

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTHT? : - -

1.5% rousehnids Gompared
i WG g e

Throw & litthe light on the subjoct. Lanps can be more effcient sd inviting that
overfiond ights. Try placing ther: whars fiitt is most often teeded. . . orin comers. Ip
maximize the amount of ighl refiected back Info the poom.

Thank yourself ail year, Take an afienroon fo-check the cauik and wealher strpping
aroural 2 of e doors e wingaws &y your homa. A few minles worll of repais can make
a hue diffecence in the comitort and efficiancy of your homa. . . yesround,

Good starg, A w s
i, vour eifcioroy S0

} An Air Conditioner by Any Cther Name. Did you know that mary dshumidifiars use
a5 tuch energy as £ portable air camitioner? Ty using fans of windows 1o inCrease air
circidation. . . of & oast make sure your dehumidifier is an ENERGY STAR modei,

September 9, 2011
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TecMarket Works Appendices
Drop Drop - -
Date 1 | Date 2 | Mailings Name of PDF Tip Message
Aug17 | Aug 30 ESHBuckslip OHWave7ESH ESH.Bucké.;;:_'

Uncomfortable with
your report?

Have you already takéar stepa
1oty 4 change wht this mport

i teling

Wa know you'va worked hard
0 SRVY SNATYY O YOUE OWT,
ared stormetmes, B's and 1o
Know what the nexd siep shoutd

e

That's why we developed 2

valuable

Solutions @ Home.

OHWave7ESH PlEnergy

 HOW AM { DOING?

{ 535 Househokds Gompared

» s

you?

service called Energy
m Aversgy Home & Yoy ® Uaer Soces Hene

See the enciosed fiyer for more w0 B
tetails about our program.

Jut Avg Sep Ot Nov Dec Jan Fen Mar A May Jun

HOW CAN | LOWER MY BILLS?

What's that gasping sound? s thet your heater sitsining 19 drow mir through & ditty
Rer? Save energy and IMprove air qualily by redulary changing fMers. Most manufacturers
meommend every 48 weaks. | . more offen in exkreme conditions.

1205 hot. 134 is stalding. Make sure your waler haater is set at 120 degrees.
Anything higher dhan 133 poses 1 b sk, ff sise decteases the fife of you waler heater
and intreases your energy costs by 10-13%.

GGt with the programi Are you paying o heat antd coof your ire when peopls Bre
sletping., . o7 nof aven thera? Consider purchasing & prograrnmabie tharmostat. Al an averege
savings of $180 a year. & wiK pay far dsell in ag time!

& Copye g $06 Dhay Bowagy Conenpdinn, AR Raserad
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Appendix J
Page 88 of 118
TecMarket Works Appendices
Drop Drop - -
Date 1 Date 2 Mailings Name of PDF Tip Message
Aug 17 | Aug 30 Green OHWave7Green Gree.n o Greon

OHWave7Green k Energy.

HOW AM | DOING? |
Goed start. At s B0 fas!
HARMON wonlh | v BMicisly S0aE
HOME EFFICIENCY was aboe! e some
SCCRE
Basedd on st 24 months Brsmad on vl We wrow
sy e soake T G0 abott your home. this
it IS easy being green. LIWEE S8 F1 hetler, s s 5 reashe oo
Thirtk $he anly way 1o oblain . N o '
HOW 0ID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? - -

clean, sustainable power
is fo buy your own salar
panels or wind turbine?
Think again.

Duke Energy ie commitied-to
investing in 8 greener future.
And we make it sasy for you
10 join us. For as fittle as $2/
manth, you can show
Mother Earth you love

her, too.

Visit www.cluke-energy.com’
chiafenewable-anery/
gogreen.asp it Go Green!-

: HOW CAN | LOWER MY BILLS?

Boiny is boilivg, Droe waber trging o bod, redise fiead 10 e iwad! Selfing thad wil
maintal; the boll. Anylhing highst is only wasting energy.

120 is hot, 130 is scalding. Maks sure your water heater is sef af 120 degreas.
Anydting Mgher then 139 poses 8 burn risk. ]t sigo decrasses the Kle of your waler heafer
and incraases your ahergy costs by 10-13%.

Gat with the program] Are you payirg 1o heat and ¢oof your hore when peaple are
slotping... or nol even there? Cansider purchasing & programmabds hermastat, A! an average
savings of §180 & yoar, it will pay for Rseff in no lims!

& oppe.gnt 200 Duke vy Comouans &5 Rghts Ressnes
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Drop Drop e .
Date1 | Date 2 | Malings Name of PDF Tip Message
Aug 17 | Aug 30 EEVideos OHWave7Videos EEVl.deot/ doos

OHWave7Videos P‘Enekfgy

HOWAMIDOING? -

SHARP
HOME EFFICIENCY
SCORE

Lioking good. Af s e
iagt sy, your slfciency
su0i was Bgher

Bage on inlest 24 morihy
W 4 ol o 900,

Fased @ whal we kaow
about sgur Pome. 1

Show me the money!

Got a few minutes? Ve can
save you 3 few dollars,

Whether you-want to reduce
your heating and cooling
costs, lower humidity, or get
the most from your
household applances, our
Enurgy Efficiency videos
can show you hiw,

Visit waw. duke-energy.com/
vhiw/savingsienergy-
efficiancy-videos.asp 10 view
all five helpful videos.

- HOW CAN { LOWER MY BILLE? -

There's off, and there's OFF. Meny products never REALLY tun off. 11k has o tlogk
o & remitte, or one of thase power "beicks” on its cond, # draws slectncity 24x7. Kill these
*vermpires” by plugging them inte @ power strip you car swiltl off wihen nol i use,

Give cold a chancal Most delergents work fust as well in coid water. And most
wasfars uke 90% Jess erergy in cof-cold iode, S give cold B try. You'll save maey and
redute fading a5 wall.

Lat JUST the sunshine in. Windows are & greal way to bong the ouidoors i, Buf don't
irnwatet in fgre B e sunshing sod the view, Insuiated windows and storts can reduce drafls
@l intrease your properly vaile as wed.

fa Sapyngni 10 Duke Sy Domoatan A Raals Resarves
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Drop - i
Date 2 Mailings Name of PDF Tip Message
Oct 1 BRC OHWave8BRC BRC
s  Review card

OHWave8BRC Ik

HOW AM ! DOING? -
Goodsten. AllE e e
SHARP et vour e FICRRCy S0
HOME EFFICIENCY was ehout he: sume
SCORE

fased on iatest #4 oy
Lasdvigg b ot ¥ £ 20000,
LGweY SGaran R0E DR

Basad o wint Wi Kow
aboid your bome ths
weou i 3 rEiEhe geal

Everything Comrect?

We admit . This report e
s barstd 0 SOMe HOW CID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

assumptions about your
home. Would you please
take 8 minute to review
the attached card and
It us know if we've got
everylthing righl? I mol,
please sel us straighll
The postage is o us,

HOW CAN | LOWER MY BILLS?
Dimmers can he a bright idea, Dimmers and 3-way switches tan help wou ssteer

exactly th fight you desing . _ and use only the power you need. Remember that only
specisky-designed CRLs work witf dimmers or J-way swiches,

More isn't always baitar, Inefficient showetheads can waste J0-40 galions of water
per day, depanding upon the size of your frousehold. A new fow-fiow showerheed can pay for
ftseif in just 8 few months. . . and o on fo save you $30-200 per year.

{ Gof with the program] Are you peying lo hesl and soo! your hame when pecple ere
sheepiny.,. or not even there? Consicter purchasing & programmakle fermastal, Al an average
sevimgs of $180 & your, A wif pay for itsell in o time!

% Copyrghd 20373 Dk Evergy Comovatrn 4% Rghle Ruospesd
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Drop Drop o
Date 1| Date 2 | Mailings Name of PDF Tip Message
Sept21 | Oct1 | ESH OHWaveB8ESH ESH. N

OHWave8ESH 5 Energy.

" HOW AM | DOINGT

1.580 Houzeha

" i

ids Goanparid
it IS

Uncomfartable with
your report?

iave you abeady tahen steps
io-try to change what this report
i telimg you?

We know you've worked hard,
6 Bava energy on your own,
and sometimes #'s hard o
::wwhauhaneaﬂmgmuld

That's why we davelopad a
valuable service called Energy - HOW AM | DOING OVER TIME?

Solutions @ Home®, U wAoeagetome wYou W MetSooritme
Call 1-88B-873-3853 for more
detalls aboul owr pragram,

H
z

- HOW CAN | LOWER MY BILLS?

Clean, Shiny... and Efficient. Clean bumers and raflectors don't just ook gaod
They keep your stove operaiing af pesk efficiency.

120 ie hot 130 is scalding. Make sure your watdr hester 15 St f 120 degrees.
Aniything figher than 130 poses & burn sk, } alsa decraases tha fle of your waler heater
antd increases your energy cosis by ¥ 13%.

Your Windaw to Energy Savings. Singie-pans wingows £ el i o ki mons than
stmiight. Consider replecing your ok, drafly wintiows witlr deubie- or iripfo-pane owr
ermissivily” windows. You'lf reduce your festing and coolfag costs AND avd valve fo your home.

i Copprg 2000 Geow Bvengy Coopoenlicn &5 Rghls Auseane
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Drop Drop - -
Date 1 Date 2 Mailings Name of PDF Tip Message
Schoaol OHWaveBSchool School
s Change
Sept21 | Oct1 thermostat &
timers

OHWave8School

School is in session!

Has your home received it's
new schedule yet?

Here i3 your fast assiynment:
Take a few moments fo
roprogrem your thermostat
with any changes o your
family's schedule.

‘Want some exira credil?
Consider adjusting imors
on lighis and appliances, as
well. The days may still be
warm, but they are akready
gelting shorter!

SCORE

HARMON
HOME EFFICIENCY

Bagwsd on tatest T4 monthe
sty o soae of 070,
L awer seorss ase Daller,

- HOWAMIDOING? - -~ -

© - HOYY CAN | LOWER MY BILLS? -

1o Eneroy.

302 Hosnehioids

Good stwt. A s 1ng sl
et youe effiigngy sopw
was abm! ihe same,

Dasni an AhH W kiOw
St pous ho, thit
SCOEE 5 B ek gRal.

- HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? (- - -

Campared

Grats & Mankeat,.. for your water heater] Yourwealar hestsr keps water hot for
you sung-Me-clock. .. evert when you'te ol Lsing any. Make iis foby ¢ litle easiar.
insutation “amkets” ave sok! & mos! fedware Stores snd tike Just mingtes fo insiad,

Front-loaders come aut an fep. Ifyaie i the morket for 3 new washing machine,
conssidor & fromt-ioading model. They can be up to 50% morg efficient than lop-foaders.

cuipter. and ganller on your ciothes.

Give your wealfs a hand! Oidar homes often beve no inseiagion o the wails. If your walia
feol very diffarent thart room temperalive, consull an fustdetion inspedlor ke eam how fo

increase the comior fevel and vaiug of B bouse.

S Capigrgt 28I Duke Endugy Daenmnlers AF Riglds Resersen

September 9, 2011

9N

Duke Energy




Case No. 12-1477-EL-EEC
Appendix J
Page 93 of 118

TecMarket Works Appendices
g;ct’g 1 g::g , | Mailings Name of PDF Tip Message
Footkall OHWave8Football ¢ Football party
o Sweaters
Cct 18 Oct 29 o Codglers
o Insulated
' dishes

i3

OHWave9Footbali kﬁ‘nergy,

Ah, foatball seasonl

Even if you're just Maligating”
around the tefevision, you can
sl be festive. .. and anerDY
smart. Try these fips:

+ Lower your thermaostat and
encourage everyone 1o stay
WwanT in their Rvorite tham
sweaters and hats.

+ Keep drinks and snacks in
coslers to avond constantty
operirg the tridge.

Use insulated serving
dishex or carafes insiead of
laaving the tven ard roliee
pot.on for hours.

*

HOW AM | DOING? -

1445 Howseholds Conmparad

* 2

- HOW AM | DOING OVER TIME? -

25 WO Ll
PEa]
BT

(3%

P
@

dui Aug Sap

besane ey os |

- HOW CAN | LOWER MY BILLS? -

First Lina of Defonse. A tha doos i your gamgs, stic, and diher umheated spaces
s Hightiy sosfed as your extencr doors? They shoukl be. Diherwss, your home 15 probably
fasing significant hast

Snuggie Up to the Savings. Lower your theamostal fust e degraes on your way o
bod each night, and watch your heating bill drop by 5%. You can buy 8 lol of tankets for (!

" Lef JUST tha sunshine in. Windows aro a tres! way (6 bring the oukdoors in. &ut dont
vite in more than ihe sunshine and the wew., Insulsfed windows ard Siomns can reduce drafls
Bi%] Rrease your Droperly vl og well,

& gt 2010 i Frge Disnunsioons 07 Rigite Fusinied

September 9, 2011
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Drop Drop - -
Date 1 Date 2 Mailings Name of PDF Tip Message
Nov15 | Nov 29 CFL OHWave10CFL CFL' ree CFLs

OHWavelOCFL

Free and Easy!

CFL (Zompact Fluomescant
Light) bulba bum coolar, use
75% 288 energy, and last T0x
jonger than incandescants.
Mow they're FREE from Duke
Energy! Here arg three easy
ways 10 onder yours foday:

+ Cali 1.800-b43.T586 arvd
than press of 5ay “4.”

Visil duke-enovgy.com!
fras-clls.

* Log inic your Online
Sarvices customer acoount.

- HOW AM [ DOING? -

PHROM
HOME EFFICIENCY
SCORE

fmses Of fatest M mpns
s o aciie of 9100,
Luwer SE0res & DE

reinudes and a biow dryer.

s Coppngi 200 Dhibs Sy Coponabioe 4 Rgie Ruearsed

' HOW CANM | LOWER MY BILLST -

There's off, and thers's QFF. Many products rever REALLY 1 off, H X bos & clock
of i remcli, or one of those power "tricks” o4 its cond, K draws efectricity 24x7. Ki these
“varmpires” by plugging them inta 8 power st you! can SWICh off when nof i use.

ety

Sreat job! & s bt
P CURTRIgH
wis sprdicanty bigies,

Baned on what wWe bndw
about your home Ity
0w i g malshe oo

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?Z : - -

2,433 Houschodds Compand

¥

120 s hot. 130 is scaiding. Make sure your water haater is et af 120 degress.
Anything ighes thery 130 poses & bum risk. 1 8iso decreases the Ao of your walsr heater
and noreases your enangy costs by 10-13%.

Shiink-Wrapped Suvings. Drafty windows can socount for g B 30% of your healing
bl Seal them wih g "shrink wrag” k avaiabie at any hardware store. Al yol nead is a few

September 9, 2011
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Drop Drop " Ti
Date1 | Date 2 Mailings Name of PDF ip Message
Nov 15 Nov 29 Water Heater OHWave10WaterHeater Water Heater

_»  Wrap water heater

OHWavel0WaterHeater
HOW AM | DOING?
Bt sfart. Af i 5!
NYE FET g:\ur‘
HOME EFFICIENCY was ubtad
SCORE

Sase g setet T marthy
g e ek of 500,

Baad oy whal we snow
abgut gour tome, s

i uarts are hefler e 15 B redshc oAl
Hugs for Heaters
Your watar heater keeps - HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? -
water hot and ready for you

24X7. Take o few minutes
to say thanks! Insulation
“blankets" soid at most
hardwara stores are quitk
#nd easy {0 install. Your
watet heater will thank you
by using LESS snargy
and lagting longer, too,

HOW CAN | LOWER MY BILLS?

First Line of Defanse. Are the dowvg fo jour garage, atiic, and olher inhested spaces
as lightly sealed as your exisnio: doors? They shiouid ba. Offerwise, yout homa Is pobabiy
losing signiffoant heat,

" tna fog? Wih 2 propery inslaied and vented bathroom fan, you shoukd never need t
deal witf: fogged mimors again. Donl open a window and jel heal oul with the moislurg. Gel
8 quiet, high-eficiency far instead.

Get with the program! Are you paying % heat and cool your home when people are
sigaging. .. of not Gven there? Consider purchesing a programmable thermostal. Al sn average
savings of $180 a year, 0 will pay for itself in no lime!

& Coprram' 200 Dvka Bty Sompaaion A% Ryivr Sosoaen

September 9, 2011
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Drop Drop _ .
Date 1 Date 2 Mailings Name of PDF Tip Message
Dec3g | HeatPump OHWave11HeatPump Heat Pump
+ Heal pump

OHWavel 1 HeatPump

Are you paying oo much
at the pump?

i your heat pump Is more
than a decade ofd, odds ars
that you can réplace it with
new technology that is
20-40% mare efficient. Stan
shopping arsund row while
Oid Fadthful still has some life
isftin it. Duke can help. Go
to www.duke-anergy.com/
ohio/savingsismart-
saver.asp to leam move
about our equipment
rebates,

o bty

HOW AM [ DOING?

1,598 mmwm t:mwwd

l(eapitum ‘Shiire yiir suciess ohhers! mm:hﬁwmmmagﬁmm ; vseimtng "
mmwmmmm :

HOW AM | DOING OVER TIME?

. » feoragtHom W Yoy w SO0 EEL oo

1 B0k
1818
1

¢ e
st 7

e WM”““%"“/{ g \%‘“‘“ -

kb

HOW CAN | LOWER MY BILLS? - -

Dnw good turn deserves another. I you do muliple lsaas of iaundry, dry them
back-fu-back, Your dryer is ‘pre-heatad” by tha frst load and needs fess energy for the
oifers.

" Quicker AND More Efficient. Microwave ovens am nol Jjust 7% faster than
convertional ovens; they lypically use 30% less energy Bs well,

i Shrink-Wrapped Savings. Drefy wintows can accourd for 4o 10 30% of your heaing
bif. Snal them with & "shrink wrap” Jaf available f any haroware store. Al you need Is a few
mimutes and & biow dryer.

L Depprght 3030 Zuke Toengy Jomosalicn. Ay Mgnis Reserved
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Drop Crop - .
Date 1 Date 2 Mailings Name of PDF Tip Message
De Thermestat Wars | QHWave11ThermostatWars Thermaostat Wars
c 30
s Space heater
H

i

OHWavell ThermostatWars

Winning the Thermostat

Wars.

is one perscn - Or space - in
your hame always colder

than the others? Ciuit

fighting over the thermostat.

A small, efficient space

heater adds warmth onby

where i{'s needed, at a

fraction of the energy cost.

" HOW AM | DOING?

38
2
2 a0n
b
180
1 &
(250
4ot
B

B

006

1o Enery

484 Hm:sehm*s Lerpared

HOW AN | DOING OVER TIME?

Y, W
= Aywrage e W ¥ou R RU 2040

W‘@WN, . a—""“""/ WM% M

e

Dec  Jan  Fen  Mar

Aprmmn.luiaugsawedmvnec

- HOW CAN{ LOWER MY BILLS?

Froe Solar Heat. {f your home fiss wintdows - especially south-tazing - poil have a source
of solar feal. Toke atvantaye by opening biinds during the day 1o fel fw sun in ahd closing
them st night (o retein the heel, Reversé thi process during cooling season,

It's not enough to heat the watar. Make sure the water you'va peid fo feal
ARRIVES ot by wragping hot weter pipes with saletion, especially if they pass through
unhosted srans fke garages and craw! spaces.

Shrink-Wrapped Savings. Drafiy windows tan actoont fr up o 30% of your heating
bill. Saal thern with & stk wran™ kil availatie af any hardware Stors. Al yolf nesd is & lew

minites and & biow dryer,

B Coperaptt W00 Duke Eorgy Danmaion A7 Ryt Ressied,

© Abut the sare s mtmr, iltmelasi mwwmmssmmm on e
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Drop Drop o s
Date 1 | Date2 | Mailings Name of PDF Tip Message
Dec 17 Train Display OHWave11TrainDisplay Train Display

OHWavel I TrainDisplay

All Abocard!

On Friday, 11126, our Holiday
Train pulied o Cinginnati for
the 65 year,, on schedule and
in full splendorl

Featuring 300 cars and 8¢
engines-no! to mention a
fioating castie-the display is
well worth a visit 1o our office at
Fourth and Main. Hours are
10-6 Mon-Sat arnd noon-5 on
Sundays through 12031 (chosed
Christmas day).

To kearns more, visi our website
al hitpnews. cuike-enargy com

120101 0/28 duke-ensrgy-holktay

-trainf

" HOW AM | DOING? -

HOW CAN | LOWER MY BILLS?

Hit that switch! (ffices save thousanos By instating sensors that fum off lighis in empty
raoms. You can boy sensars or timers, 1oo. . . of just it off the hghis B you're jeaving &
o0m Ror tore than fve minudes,

i lish,

= Do 20 Durg Brgry Corpormtion A% Tt Rednt

More Cozy Than Warm. Chimneys are desicoed 1o Srew Smpke - and beat - ool of
your house. Fireplace doors can lessen heai foss whike you ame Using your fireplace snd
macldyw'mywmm Adways close your freplace down as lightly as possitie when nol

' Your Window to Energy Savings. Singie-penc wirthows can et m a iof more than
sumbight. Cormider raplazing your okd, drafty windows with doutie- or thide-pane Yfow
enmissivity® windows. You'li tedhice your hesting and cooling costs AND aud veiue 1o your home.

September 9, 2011
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Drop Drop - -
Date 1 Date 2 Mailings MName of PDF Tip Message
Jan 18 ESH OHWave12ESH ESH

OHWavel2ESH

- HOW AM | DOING? -

The Resolution Solution

Ve can'i help you ged fit, fintt &
naw jobr, Of Clean ot yout
garage. But our Ensrgy
Selutions @ Home experts can
help you whip your bome - and
energy bil - Inte shape.

Our Energy Experts wili work
with you to identify hard-to-spot
areas where your home may be
{saking air and monay, And
aur prafessicnally installed

improvements wilt increass your - HOW AM i DOING OVER TIME? -

tomiott and save you money
for years to come. san; TR
p-s ]
Find oyt more by calling o :05
Energy Experts at s o
He8-873.3453, F
I
Fa
QE!eoJantreis|\.w1\prMag,a.:un.iu;;e“.qsepr:x:tNeu':.»ec
Higher than Inst yaar, Biit gaining grotind. intha kst 12 months, your fome sst 10% fess -~

- HOW CAN | LOWER WY BILLS?

Leaks add up fast, Adripping fauce! cen feak 45 gallons in & week... move thar tany
waler heater limike hokf! Fix faks 25 $o0n as you digtover e - espotially hol water laaks,
which wests welar AND enegy,

Thank yourself all year. Take an aliemoon to.check fe caulk and weather siripping
around o of the doors and windows i your home, A few minutes worth of repairs can make
& hixge difference in the comfort and efficiency of your home. . . ysar-round.

Shrink-Wrapped Savings. Drafly windows car eccount for up 20 30% of your healing
bifl. Seal them with 8 "siwink wrap” ki svaitabia af any hardweng stre. All you peed s 2 fow
trinites and 5 biow drysy,

& Comyapen 2202 T Enengy Sompurionn B e Rpspevsd
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Appendix L: List of Self-Reported Energy Efficiency Actions

16. Since January 2010, have you done anything else to save electricity in your home that was
not included as a tip contained in the Home Energy Comparison Reports?
If yes,16a. What have you done? Anything else?

I installed CFLs in most of my lights. (N=28)

I turn lights off when they are not needed. (N=12)

I have been reducing drafts. (N=11)

I replaced some windows. (N=10)

1 replaced some doors. (N=9)

I added insulation to the attic. (N=7)

I installed shrink wrap over the windows. (N=6)

I lowered the temperature setting on my thermostat. (N=6)
I added insulation to the walls. (N=5)

I use blinds and drapes. (N=35)

I lowered the temperature setting on my water heater. (N=4)
I added insulation. (N=3)

I eliminated unnecessary lights. (N=3)

I installed a new furace and AC. (N=3)

I installed a new roof. (N=3)

I replaced the water heater. (N=3)

I installed a new furnace. (N=2)

[ installed a programmable thermostat. (N=2)

I replaced some windows and doors. (N=2)

I replaced the heat pump. (N=2)

I replaced the washing machine. (N=2)

I unplug electronics. (N=2)

I buy only Energy Star-rated appliances. (N=1)

I change my furnace filter more frequently. (N=1)

I cleaned the attic vents. (N=1)

1 do the laundry with bigger and fewer loads. (N=1)

[ eliminated an electric heater. (N=1)

[ have turned down the temperature in my refrigerator and freezer. (N=1)
[ joined Duke's Power Manager program. (N=1)

I no longer use the dishwasher to dry dishes. (N=1)

I replaced televisions. (N=1)

I replaced the heat pump, water heater and stove. (N=1)
I replaced the refrigerator. (N=1)

I turn the TV off. (N=1)

I unplug appliances. (N=1)

1 use a wood-burning stove. (N=1)

I use air-conditioning less often. (N=1)

I use power strips. (N=1)
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17. Have you done anything with the appliances in your home to save energy, such as removed
second refrigerators or replaced old units?
If yes,17a. What have you done? Anything else?

1 bought an EE washer. (N=24)

I bought an EE refrigerator. (N=22)
I bought an EE dishwasher. (N=16}
I bought an EE dryer. (N=15)

I bought an EE stove. (N=12)

[ unplug unused appliances. (N=12)
I bought a new microwave. (N=8)

I bought an EE washer. (N=5)

I bought a new freezer. (N=4)

I bought an EE water heater. (N=3)
I installed a new water softener. (N=1)
I rebuilt my coffee-maker. (N=1)

I repaired my electric range. (N=1)
I replaced my dehumidifier. (N=1)

18. Have you done anything that affected the cooling of your home?
If yes,18a. What have you done? Anything else?

I have adjusted the thermostat. (N=14)

I use the AC less often. (N=11)

I installed a new AC unit. (N=8)

I had my HVAC serviced. (N=7)

I use fans. (N=7)

I had my AC serviced. (N=6)

I installed new windows. (N=6)

I insulated the attic. (N=6)

[ installed a new door. (N=5)

[ cover the windows to keep the sun out in summer. (N=4)
1 joined the Duke Power Manager program. (N=4)

I use ceiling fans. (N=4)

I added an EE window AC unit. (N=3)

I installed a new heat pump. (N=3)

I installed a new HVAC. (N=3)

I installed a new roof. (N=3)

[ installed a programmable thermostat. (N=3)

I added weatherstripping to my doors and windows. (N=2)
[ insulated the walls. (N=2)

I replace filters regularly. (N=2}

We changed sleeping arrangements to use cooler rooms. (N=2)
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I close off unused rooms. (N=1)

I installed an attic fan. (N=1)

[ installed an energy barrier in the attic. (N=1)

I installed new siding. (N=1)

1 installed shrink wrap over some windows. (N=1)

I maintain zohe heating within house. (N=1)

I planted trees for shade in the future. (N=1)

I use window units instead of a broken central air system. (N=1)

19. Have you done anything that affected the heating of your home?
If yes, 19a. What have you done? Anything else?

I have adjusted the thermostat. (N=25)

I have been reducing drafts. (N=16)

I installed a new furnace. (N=13)

I added insulation to the attic. (N=11)

I replaced doors, (N=10)

I replaced windows. (N=9)

I had my HVAC serviced. (N=7)

I added insulation to the walls. (N=6)

I had the furnace serviced. (N=6)

I installed shrink wrap over some windows. (N=6)
I installed a new heat pump. (N=5)

I replace furnace filters regularly. (N=5)

I use space heaters. (N=5)

I installed a programmable thermostat. (N=4)

[ added insulation. (N=3)

I installed a ceiling fan. (N=1)

[ installed a new air cleaner in the furnace. (N=1)
[ installed a new HVAC. (N=1)

[ installed a new roof. (N=1)

1 installed a pellet stove. (N=1)

I installed a wood-burning fireplace. (N=1)

I installed an energy barrier in the attic. (N=1)

I installed new siding. (N=1)

I keep the drapes from blocking the vents. (N=1)
I modified the ductwork to make heating more effective. (N=1)
I replaced a log fireplace with a gas unit, (N=1)

I replaced all of the ducts. (N=1)

20. Have you done anything that affected the lighting in your home?
If yes, 20a. What have you done? Anything else?
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[ installed CFLs in some of my lights. (N=115)
[ installed CFLs in most of my lights. (N=24)

[ installed CFLs in all of my lights. (N=23)

I turn off unused lights. (N=16)

[ installed CFLs using a coupon from Duke. (N=4)
I eliminated unnecessary lights. (N=1)
Daylighting (N=1)

[ installed dimmable recessed lights. (N=1)

I installed halogen fixtures. (N=1)

I installed LED light bulbs. (N=1)

Solar lights outdoors (N=1)

21. Have you done anything with home computers or electronics?
If yes, 21a. What have you done? Anything else?

I unplug electronics. (N=30)

[ turn off electronics. (N=15)

I use power strips. (N=9)

I switched to a laptop. (N=5)

I upgraded to a more energy efficient home computer. (N=3)
I use the power saver on my computer. (N=2)

I bought a flat screen television. (N=1)

I bought an Energy Star television. (N=1})

I replaced monitors with LED displays. (IN=1)

22. Have you done anything to affect hot water heating in your home?
If yes, 22a. What have you done? Anything else?

I bought an EE water heater. (N=24)

[ lowered the water heater temperature, (N=23)

I use less hot water. (N=7)

Water heater blanket (N=7)

I repaired my water heater (N=3)

I drained my water heater. (N=3)

[ turn my water heater off when away from home. (N=1)

23a. Did you make any changes to your hot tub or pool’s heating or filtering systems to make it
more effictent?
If yes, 23b. What have you done? Anything else?

I had it repaired. (N=2})
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1 installed a2 new pump. (N=2)

I installed a timer on the pump. (N=2)

I shut down hot tub. (N=2)

I change the filters every 3 weeks. (N=1)

[ installed a new filter. (N=1)

I installed a new filtering system to reduce energy needed. (N=1)
I installed a new insulated cover. (N=1)

I installed a timer on the heater. (N=1)

I turned off the filtering system. (N=1)

I turned off the heater. (N=1)
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Appendix M: Estimated Billing Data Models

Overall

kwhd | Coef std. Err z P>|z| [95% Conf. Intervall
————————————— +_____.._.__—.—-———-———————————————————————————————————————————————————
part § —.4799134 .113393 -4.23 0.000 -.7021537 -.2576672

tme#c.hdd |
200801 | 0192862 .0015352 12.56 0.000 .Q162773 .Q222952
200902 | .0382942 .0010194 38.54 0.000 .03729262 0412923
200803 | L.0374197 .0012731 29.39 0.000 . 0349245 .0399149
200904 | -.0031186¢ .0042878 -0.73 0,487 -, 0115225 .0052853
200905 | 0251567 .0020433 12.31 a.0aag .0211518 .02%1615
200006 | -.0727455 .0118849 -6.12 0.000 -.09603094 -.{048451%
200907 | .1092014 .0287254 3.80 0.000 .0B29006 .1e55022
200908 | -.339489 .0381538 -8.8940 0.Q040 ~-.4142652 -.264708%9
200909 | -.316898 .0286695 -11.05 0.000 -.3730883 -.2607067
200910 7| L.0376492 Q040912 9.20 0.000 0296305 0456679
200911 | .0076643 .00406 1.89 0.059 -.0002%31 .0156217
200912 | .0280463 .00105¢67 26.54 0.000 .0258752 .0301173
201001 | .0364919 .0019717 18.51 .00 0328274 . 0403564
201002 | .0427612 0023245 18.40 0.000 .03B2054 0473171
201003 | .(03214¢6 .Q0067867 47.50 0.000 .0308196 .0334724
201004 . 0058214 .0033881 1.71 0.087 -. 0008406 .0124835
201005 | .0125809 . 0050553 2.49 0.013 .00Ze828 .0224991
201006 | .00B3108 006373 1.30 0.192 -.0041801 .Dzng01e
201007 | .0405023 0200202 2.02 0.043 .0012635 .0797411
201008 | -.01468523 0164461 ~0.89 0.372 -.0469261 .0175415
231009 ) .0305319 .0016015 19.06 0.000 L.027393 .0336708
201010 | 0106673 0016887 6.32 0.000 0073614 .0139732
201011 | .0111852 0012357 9.05 0.000 0087633 .0136072
201012 | 0276645 .0007518 36.80 0.000 .026191 .029138
201101 | 0331045 .0017004 19.47 0.000 .0287717 .0364373
201102 | .0346774 00099 35.03 0.000 L0327371 0366178

tme¥c.cdd |
200901 | .0328109 .01375 2.39 0.017 .00588614 .0597604
200902 | L1313367 .0125612 10.46 0.000 1067171 .1559543
200903 | L07T72%19 0119908 6.44 0.000 .0537503 .1007534
200904 t  -.0112055 .0105741 -1.06 0.289 -.0319302 .00985183
200905 ¢ .047812¢ .0og3816 5.70 0.000 .031385 .0642403
200906 | .0278484 .0078753 3.49 0.000 .0122171 .0434797
200807 | 066783 .0054823 12.18 0.000 0560379 .0775282
200908 | .0450725 .0061704 7.30 0.000 .0329787 .0871664
200909 | .0348145 .0058552 5.895 0.000 .0233386 .0462904
200910 | 108672 0104762 10,37 0.000 .0881381 .1282049
200911 | -.0738078 .0572742 -1.29 0.198 -.1860633 .038447¢
200912 | .0177589 .0784023 0.23 0.821 ~.1359206% L1714246
201001 | 1.4646656 1.23753 1.33 0.183 -.7788587 4.07217
201002 ) 1.539532 1.0171399 1.51 0,130 -.454142 3.533206
201003 | . 8490759 .2456319 3.46 0.001 L 3676463 1.330506
201004 | -_1508513 .0160295 -9.41 G.0o0a -.1822685 -.119434
201005 | .071470¢ .0108288 6.4a0 0.000 .0k0Z466 .0R26%46
201006 | .0890522 .0038793 22.96 0.000 .0814489 .0966555
201007 | L.0711145 .0032405 18,05 0,000 .0633934 .0788397
201008 | -.057653 .0045553 -12.66 0.000 -.0665813 -.0487247
201003 | .0847212 .0021408 39.57 0.000 . 0805253 .0889172
201010 | .0709748 .0035484 20.00 0.000 .0640201 .0779296
201011 | .0136954 .0482189 0.28 0.776 -.0808118 .1082027
201012 | -.534134 .1242445 -4.30 Q0.qaa ~-.7776487 -.2906183

tme |
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200902 1 -18.73306 2.088587 -8.,97 0.000 -22.82657 -14.63%54
200903 | -17.91744 2.02182 -8.86 0.000 -21.88013 -13.85474
200904 | -.0068828 2.710228 =-0.00 0.988 -5.318827 5.305062
200905 | -13.50576 1.939117 -6.86 0.000 -17.306386 -5.,705158
200806 | .2440958 2.697849 0.0¢% 0.928 -5.043591 5.531783
200907 | -9.49607 2.41029¢ -3.94 0.0060 -14.22016 -4_771877
200908 | 3.0361%6 2.405423 1.26 G.207 -1.678346 7.750738
200909 | 7.183451 2.624034 2.74 0.006 2.040438 12.32646
200910 | -18.3412 2,265302 -8.10 0.000 -22.78111 -13.8012¢9
200911 | -5.770503 2.395105 -2.41 0.01le -10.46482 -1.076184
200912 | -15.06848 1.906622 =-7.90 0.000 ~18.80539% -11.33157
201001 | -21.75338 2.96884¢6 -7.33 0.000 -27.57221 -15.93454
201002 | -22.45763 2.965827 ~7.57 0.000 -28.27055 -16.64472
201003 | -14.66285 1.851002 -7.92 n.oao -18.29075 ~11.03496
201004 I .6858798 2.579637 0.27 J.790 -4.370115 5.741875
201005 | -13.53%68 2.407236 -5.62 0.000 -18.25778 -§.821584
201006 | ~16.81547 2.055%631 -8.16 0.000 -20.85228 -12.778867
201007 | -9.,123746 2.173302 -4.,20 0.000 -13.38334 -4,864152
201008 | 43.60984 2.545648 17.13 0,000 38.62046 48,.56922
201009 | -12.28083 1.838827 -6.68 0.000 -15.88447 -8.677187
201010 ! -10.86528 1.80744 -6.01 0.00¢0 -14.,4078 -7.32276
201011 | -9,820185 1.838318 -5.34 0.0G0 -13.42322 -6£.217148
201012 | -~17.07246 1.880336 -92.08 0.000 -20.75785 -13.38707
201101 | -20.80151 2.803891 -7.42 0.000 -26.29723 -15.30579
201102 | ~17.69464 2.075499 -8.53 0.000 -21.76255 -13.62674

' daily use <20 kWh
kwhd | Coef. Std. Err. t Brit] [95% Conf. Interval]
_____________ +_.—_A_______________‘_f________.._w_____________________,_;_.________..--—
part | ~.,2582221 .0B23451 -3.14 0.002 -.4196173 -.096827
tme#c.hdd |
200901 ) 0031535 .DD10219% 3.09 0.002 .0011505 .0051565
200902 | . 0065566 .0006828 9.60 0.000 .0052183 L.0078949
200903 | .0065841 .0008575 7.68 0.000 .0049034 .Q082647
200904 | -.0045518 .0029816 -1.53 0.127 -.01032587 .Qgl2921
200805 | .0039856 .0013949 2.86 0.004 .0012558 .00872386
200900 | .0186915 .0084859 2.290 0.0z28 .0020582 0353237
200907 | -~.0248309 .0202108 -1.23 0.219 -.{0p44438 .014781%
2009068 | -.0988225 .0268738 -3.68 0.000 ~.1515065% -.0461384
200809 | -~.0523655 L.0210627 ~2.49 0.013 -.093648 -.0110829
200910 | -~.0008977 .0027385 -0.33 0.743 -.0062651 .0044697
200911 | -.000%9491 .0027774 -0.34 0.733 -.0063927 .0044945
200912 | 0060048 .0007098 8.46 0.000 .004613¢ .007396
201001 | .0041751 .001323 3.16 0.002 .0015821 .0087682
201002 | .001954% .0016578 1.18 0.238 -.0012944 .0052041
201003 | .005161 .0004879 11.03 0.000 004244 .006078
201004 | .D017797 002308 0.77 0.441 -.002744 .0063033
201005 | -~-.003B023 .0033689 -1.13 0.259 -.0104052 . 0028006
201006 | ~.0170685 0037278 -4.58 0.000 -.0243749 -.0087621
201007 | ~.2B39879 .0499028 -5.489 0.000 -.3817967 -.18617491
201008 | ~1.100734 .1236047 -8.91 0.00a0 -1.343002 -, 8584002
201009 .014753 .0008972 16.44 0.000 .0129944 .Q165116
201010 | .0059122 0009238 6.4Q 0.000 . 0041016 0077227
201011 | .0032608 .000826%6 3.85 D.000 .0016407 .0048808
201012 | 005055 .0005242 9.64 n.ooo .0040276 .0060825%
201101 | .001974 .0012134 1.63 0.104 -.0004042 .0043522
201102 | 0032828 .0007003 4.88 0.0Do .0p1e1on2 .D0465549
tmedc.cdd |

206901 .0144123 .0079124 1.82 0.0659 -.0010959 .0299205
200902 | 0257146 .Q068568 3.75 n.00o0 .0122754 L.0391539
200903 | .0171309 006964 2.46 0.014 .003481% .0307801
200904 | ~-.0134892 .0072027 -1.87 0.0861 -.0276064 .0006281
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200805 ) L2121734 .005542 2.20 0.028 0013111 L 0230356
200906 | .0534971 .0056464 9.47  0.000 .0424302 .064564
200907 | .0298399  .0039001 7.65  0.000 .0221958 .0374841
200908 | .0429409 .00436449 9.84 0.000 .0343858 .0514%6
200909 | .0477046  .0041061 11.62  0.000 .0396567 .0557524
200910 | .00563 .0071364 0.79 0.430 -.0083572 .0196172
200911 | .027091¢ .0380029 0.71 0.470 -.0473835 .1015768
200912 | .0170189 .0518425 0.33 0.7432 -.0845%1¢ .11862%4
201001 i .1057407  .3903012 0.27 0.786 -.6592437 .B707252
201002 ! -.0221871  .3923994 -0.06 0.955 -.791264 .74650598
201003 | .0927939 .113032 0.82  0.412 -.1287471 .3143349
201004 | -.0275741 .0104433 -2.64 0.008 -.0480428 -.0071053
201005 | . 00232126 0071247 1.15 0.249 ~.0057517 L0221769
201006 | .0409079 .002352 17.3%9  0.000 .036298 .0455179
201007 | .0497954 .0028967 17.14 0.000 .044118 0554729
201008 | -.0074398 .0034928 -2.13  0.033 -.0142857  ~.0005939
201009 | .0436344 .0014817 29.45  0.000 .0407304 .0465384
201010 | .031i6466 .0022343 14.16 0.000 0272674 0360257
201011 | .0067919  .0352094 0.1 0.847 -. 0622179 .0758017
202012 | -.0970938 .0964091 -1.01  0.314 -.2860541 .0918665

tme |
200902 | -4.071038  1.392666 -2.92  0.003 ~6.800643  -1.341434
200903 | -4.39301% 1.349866 -3.25 0.001 -7.038732 -1.747298
200904 | .B823886  1.849057 0.48  0.633 -2.741725 4.506522
200905 | -3.43201%  1.2%8081 -2.64  ©0.008 -5.976234  -.3877948%
200906 | -8.964754 1.868164 -4_80 0.000 ~12.62633 -5.303181
200907 | -.6443%  1.663164 -0.3%  0.698 -3.904167 2.615387
200908 | -2.39136%  1.653053 ~-1.45  0.148 -5.6313228 .8485903
200009 | -4.125929  1.820139 -2.27  0.023 -7.683374  -.55B84825
200810 | ~.9116098 1.524373 -0.60 0.550 -3.858935% 2.076139
200911 | -.8856398 1.610779 ~-0.54  0.591 -4,022743 2.291463
200812 | -3.948022 1.272807 -3.10 0,002 -6.442705 -1.453339
201001 | -1.758141  1.984534 -0.89  0.378 ~5.647799% 2.131516
201002 | .4918474 2.0e78049 0.24 0.812 -3.560635 4.,54433
201003 | -3.432397 1.240183 =2.77 0.006 -5.863137 -1.001658
201004 | -1.210685 1.718312 -0.70 0.481 . -4.578552 2.157181
201005 | -1.8179371 1.604065 ~1.13  0.257 -4.961915 1.325573
201006 | -4.862142  1.327505 -3.66  0.000 -7.464031  -2,260253
201007 | -4.347535  1.598879 -2.72  0.007 -7.481314  -1.213756
201008 ) 18.34985  1.836457 9.99  0.000 14.75042 21,94928
201009 | -3.378%56  1.233512 -2.74  0.006 -5.796621  -.9612916
201010 | -3.231728  1.195207 -2.70  0.007 -5.574315 -.8691412
201011 | -2.956951  1.235847 -2.39  0.017 -5.379183  -.5347083
201012 | -3.519991  1.262278§ -2.79  0.005 -5.994037  -1.045945
201101 | .5151645  1.942975 0.27 0.791 -3.293037 4.323366
201102 | -1.154074  1.407107 -0.82  0.412 -3.911983 1.603834
daily use >=20 but <30 kWh
kwhd | Coef std. Err t P>it] [95% Conf. Intervall
_____________ - ——
part | -,1021523 1022921 -1.00 0.318 -.3026428 .0983382
tme#c.hdd |

200901 | .00E9238 .0013249 5.23  0.000 .004327 . 0095205
200902 | .0097447 .0008%65 10.87  0.000 .0079875 .0115019
200603 | .0092383 .0011152 8.28  0.000 .0070525 .0114241
200904 | ~.,0028713 .0037916 -0.76 0.449 -. 0103029 .DD4s602
200905 | .0071807 .0018079 3.97  0.000 .0036372 .0107241
200906 | -.0183%54 .0105223 -1.84  0.066 -.0399788 .0012681
200807 | -.0363033 L0262765 -1.38  0.167 -.0B78048 .0151982
200908 | -.1115814  .(03237685 -3.30  0.001 -.177767  -.045395%
200909 | -.1739¢674 .0264003 -6.59 0.000 -.2257114 -.1222233
200910 | .0016069  .0034135 0.47  0.638 -.0050835 .00B2372

September 9, 2011 106 Duke Energy



Case No. 12-1477-EL-EEC
Appendix J
Page 108 of 118

TecMarket Works Appendices
200911 | .0059709  .0034138 1.75  0.080 -.0007201 .012662
200912 [ .0112916  .0009501 11.88  0.000 .0094234 0131538
201001 §  .0021988  .0017541 1.25 0.210 -.0012392 .0056369
201002 {  .0040706  .00Z1059 1.93  0.053 -. 0000569 .0081981
201003 | .0078336  .0006127 12.46  0.000 .0064327 .0088346
201004 | .0052847  .0031349 1.6  0.092 -. 0008596 .011428
201005 | -.0045441 .004534 -1.00  0.316 ~.0134306 .0043423
201006 |+  .0184834  .0073032 2.53  0.011 .0041693 .0327975
201007 ! .0583299  .0150802 3.87  0.000 .0288123 L0B78476
201008 | .0221064 .016064 1.38  0.189 -.0093788 .0535916
201009 |  .0184185  .0012364 14.%0  0.000 .0159952 .0208418
201010 | .0036897  .0012895 2.86 0.004 .0011623 .006217
201011 | .003425 . 0010994 3.12  0.002 .0012702 .0055798
201012 | .008798  .0006819 12.80  0.000 .0074614 .0101346
201101 |  .0009949  .0015855 0.63  0.530 -.0021126 .0041025
20116z | .005403 .000904 5.96  0.000 L0036272 .0071787

tmef#c.cdd |
200901 | .0243901  .0097211 2.51  0.012 .0053369 .0434434
200202 | .0432409  ,0090153 4.80  0.000 .0255701 .0608117
200903 | .0285064 .008458 3.37  0.001 .0118289 .0450839
200904 | -.0041429 0090122 -0.46  0.646 -.0218085 .0135208
200805 | .0304166 .007136 4.26  0.000 .0164302 .0444029
200906 |  .0513945  .0070464 7.29  0.000 .0375837 .0652053
200907 | .0513625  .,0050125 10.25  0.000 .0415382 0611868
200908 |  .0485744  .0057081 8.51  0.000 .0373866 .0597621
200909 | .0653555  .0053307 12.30 0.000 .0551075 .0760036
200910 |  .0237514  .0088964 3.34  0.o001 .0123147 .0471881
200911 |  .0064796  .0506239 0.13  0.898 -.0927422 .1057015
200912z | 1170888  ,0704731 1.66  0.097 -.0210372 .2552147
201001 |  4.132828  1.984161 2.08  0.037 .2439124 §.021743
201002 |  .8227588  .6888241 1.19  0.232 -.5273225 2.17284
201003 | .2698708  .1847461 1.46  0.14¢4 -.0922218 .6319694
201004 | -.019989¢ .014485 -1.38 0.168 -. 0483803 .0084004
201005 | .0282381  .00GE686 2.92  0.003 .0092878 .0471885
201006 | .08224%4  .0042315 19.44  0.000 .0739557 .0905432
201007 | .0550%45 0035272 15.62  0.000 .048181¢6 .0620083
201008 }  -.0024093  .0047078 ~-0.51  0.409 -.0116361 .0068174
201009 | L0710128 0019037 37.30 0.000 .0672815 .0747441
201010 | .0535441  .0030139 17.77  0.000 .0476369 .0594513
201011 | .000034  .0448537 0.00  0.999 -.0878784 .0879464
201012 | ~.172%382  .1198035 -1.44 0.149 -.4077507 .0618744
tme |
206902 | -3.%0569%9  1.808757 -2.16 0.031 -7.450826  -.3605712
200903 | -4.347151  1.747197 -2.49  0.013 -7.771622  -.9226794
200904 | 1.034193  2.368569 0.44 0.662 -3.608154 5.67654
200905 | -4.183963  1.677433 -2.49  0.013 -7.471698 -.8962287
200806 | -2.543687  2.380903 -1.08 0.281 -7.171009 2.083635
200807 | .B216413 2.14119 0.38  0.701 -3.375049 5.018331
200808 | 3.00648  2.145546 1.40 0.1l -1.158746 7.211706
200809 | 1.488362  2.343312 0.64  0.525 -3.104482 6.081206
200910 | -.6223422  1,937884 -0.32  0.748 -4.420555 3.17587
200811 | -2.470556  2.048983 -1.21 0.228 -6.486521 1.54541
200912 | -5.576168  1.663205 -3.35 0.001 ~8.836017 -2.31632
201001 | 4.786289  2.612972 1.83 0.067 -.3350834 $.G07662
201602 | 1.854577 2.6487 0.70  0.484 -3.33682 7.045875
201003 | -3.052221  1.6071¢91 -1.50  0.058 -6.202282 .0878403
201004 | -1.92493  2.302555 -0.84  0.403 -6.437891 2.568031
201005 | -1.96286  2.118385 -0.93  0.354 -6.114852 2.189132
201006 | ~-11.00184  1.960949 -5.61  0.000 -14.84526  -7.158422
201007 | .8478202  1.904988 0.45 0.656 -2.885%18 4.581558
201008 |  25.83194  2.441641 10.58  0.000 21.04637 30.6175
201009 | -3.377608  1.594407 -2.12  0.034 -6.502613  -.2528025
201010 | -2.129321 1.554482 -1.37  0.173 -5.176074 .9174316
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201011 | -2.118549 1.602801 -1.32 0.186 -5.261007 1.021909
201012 | -4.471515 1.640158 -2.73 0.006 -7.686191 -1.256839
201101 | 5.419075 2.534543 2.14 0.033 .4514218 10.38873
201102 | ~-.4800825 1.820436 -0.26 0.792 -4,04811 3.087825

daily use >=30 but <40 kWh

kwnd Coef %td. Brr T BT 195% Conf. Interval)
————————————— e e e e e e e e e e e e e e e e e e e e e —— ——— e —— — —
part | -.147533 .1588607 -0.93 0.353 -.458897 .163831
tme#c.hdd |
Z00901 | .0076927: .00231302 3.61 0.004a .0035176 .0118678
200802 | .pzo12gl .0014252 14.12 0.000 .0173348 .0229215
200903 | .0160353 .0017875 8.97 0.000 .0125318 .0195388%
200904 | 0025023 -005871 0.42 G.e75 -.0082008 .0142054
200905 | .0084489 .0028596 2.85 0.003 .0028442 .(14053¢6
200906 | -.0647249 0167422 -3.99 0.000 -.0995383 -.0339106
200907 | -.0413€68 .0403031 -1.03 0.305 -.12036 .0376264
200908 | -.1151847 .053332¢ -2.16 0.031 -.2197156 -.0106538
200909 | -.158¢%163 .04015%1 -3.96 0.000 -.2376273 -.0802053
200810 | -.001421 .0053862 -0.26 0.792 -.01197%9 .0091359
200911 | .034285 . 0055569 0.61 0.540 -.0075395 .D143985
200912 | .0185352 -Q01483 11.15 0.000 .0136286 .0194419
201001 | .0111128 .0027405 4.06 0.000 .0057414 .0le4841
201002 | .0110812 .Q032953 3.36 0.001 .0046224 0175401
201003 | .0145373 .0000%462 15.38 0.000 .01268%8 .0163919
201004 ) .0144634 -00475 3.04 0.002 .00515835 .0237733
Z01005 | -.0078235 0071547 -1.09 0.274 -.02184¢6 . 0061997
201006 | =~.0356739 .0075773 -4.71 0.000 -.0505252 -.020822¢
201007 | ~-.408708 .1601655 -2.55 0.011 -.7226294 -.094786%
201008 | -1.114197 .2803645 -3.97 0.000 -1.663706 -.5646878
201009 | .028495 0022744 12.53 0.000 .0240413 .0328567
201010 | .007085¢6 .0023645 3.00 0.003 .0024511 .01172
201011 | .005646¢6 .0017103 3.30 0.001 .0022945 .0089986
201012 | L0146716 .001064 13.79 0.000 .D125861 .0167571
201101 | 01232086 .0023558 5.23 0.000 .0077033 .016938
201102 | .0112019 .0013827 8.10 0.000 .0084918 .013912
tme#c.cdd |
Z00901 | .0139649 0202424 0.68% G.490 -.0257098 . 0536397
200902 | .0924779 .0190445 4.886 0.000 .0551509 .1298048
200903 | 0373956 .0173719 2.15 0.031 .0033469 .0714443
200804 | -.002%08 .0149076 -0.20 0.845 -.0321206 .0263107
200005 | L0232037 L0113273 2.05 0.041 .0010024 .045405
200206 | .03e1714 .0112142 3.23 0.001 .0141917 .0581512
200807 | .066254 .0076473 8.06 0.000 .0512653 .0812426
200808 | .0661879 .008kR548 7.65 0.0060 .04223497 .083161
200909 | .0734157 .0082118 8.%4 0.000 .0573206 .0885107
200910 | .0263758 .01390402 1.80 0.058 -.0008683 .053862
200911 | .0211955 .0807107 0.26 Q.7493 -.13685%6 .179387
200912 | .0579454 .1104837 Q.52 0.€00 -.1586005 L2744813
201001 | 1.375737 1.975487 0.70 0.486 ~2.496181 5.247655
201002 | 1.5608%9 1.987165 0.78 0.432 -2.3338086 5.455705
201003 | .5687452 .5034594 1.13 0.259 -.4180258 1.555516
201004 1 -.0067533 .022368 -0.30 0.763 -.0505%41 .0370874
201005 | .D2450086 .01519%99) 1.61 0.107 -.0052795 0542807
201006 | L0672872 .0047677 14.11 0.000 .05794z2¢6 .0766318
201007 | .0523158 .0071586 7.31 0.000 .0382851 . 0663465
201008 | -.0540353 0062536 -8.64 0.000 -.0662929 -.0417789
201009 | 0872134 .Q03019 28.88 0.000 .0B1285¢3 . 0831305
201010 | .0699472 .004889% 14.30 0.000 L060363 .0795314
201011 | -.014064 .069098 -0.20 0.83¢% -,14%4949 .1213668
201012 | -.5649112 1777021 -3.18 3.001 -.8132038 ~-.2166164
tme |
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200802 | -14.14786  2.809643 -4.86  0.000 -19.85071 -£.445013
200203 | -11.17509 2.819825 -3.96 0.000 ~16.70189 -5.648283
200904 | -5.885255 3.770008 -1.56 0.119 -13.2744 1.50389
200805% | -9.086813 2,687802 -3.38 0.001 -14.35438 -3.818772
200806 | =-,7483079 3.775904 -0.20 0.843 -8.14901 6.652394
200907 | -5.294634 3.353934 -1.58 0.114 -11.86828 1.279013
200808 | -3.413412 3.348146 -1.02 0.308 -9,975716 3.14€892
200909 | -3.726978 3.662446 -1.02 0.309 -10.9053 3.451349
200810 | -4.760227 3.085082 ~1.54 0.123 -10.80693 1.286476
200911 | -6.308182 3.31028¢6 -1.5%1 0.057 -12.79628 L1799167
200912 | -12.14633  2,650238 -4.58 0.000 -17.34074 -6.95191
201301 | -5.318619 4.1230862 -1.25 0.197 -13.39974 2.7625086
201002 | —-4.944345 4,173174 -1.1% 0.236 -13.12429 3.23439%
201003 | -10.57763 2.574528 -4.11 0.000 ~-15.62366 -5.531605
201004 | -10.95185 2.586951 -3.05 0.002 -17.98221  -3.921496
201005 | -6.569821 3.377383 -1.585 0,062 -13.18943 .0497867
201006 | -8.219662 2.74408 -3.00 0.003 -13.59801 -2.841317
201007 | 2.112813 3,20053¢% 0.54 0.588 -5,532172 9,757797
201008 | 45.18117 3.510334 12.87 0.000 38.30098 52.06136
2qi¢09 | -10.85297 2.5611¢ -4.1¢ 0.000 -15.67279 ~-5.63314
201010 | -8.888349 2.50908 -3.54 0.000 -13.80612 -3.97058
201011 | -8.255589  2.554465 -3.23 0.001 -13.26229  -3,248885
201012 | -11.85888  2,617965 -4.53 0.000 ~16.,99004 -6.727715
201101 | ~-8.651475 3.888099 -2.23 0.026 -16.27208 -1.030874
201102 V -&.76508% 2.890109 -2.34 0.01¢e -12.42965% -1.100%26

daily use >=40 but <50 kWh

kwhd | Coef std. Err t P>t [95% Conf. Interval]
_____________ e e
part | -.127578 L2435258 -0.52 0.600 -.6048853 .34587283
tmefc.hdd
200901 | .0185523 .0033566 5.53 0.000 .0118733 0281312
200902 | L.0357923 .0021765 16.45 0.000 0315265 .0400581
200903 | .0336483 .0028064 11.99 0.000 .0281477 .0391488
200904 | .0039212 0091653 0.43 Q0.669 -.0140427 .0218851
200905 | .015558 .0044619 3.49 0.000 .00e8127 .0243034
200906 | -.0313545 .0252001 -1.24 0.213 -.0B075E13 .0180323
200907 | -.1457333 .0601011 -2.42 0.015 ~.2635307 -.027935%9
200908 |  -.3204807 .0B27766 -3.87 0.000 -.4827217  -.1582397
200909 | -,302700e 0608151 -4.98 0.000 -.4218975 -.1835038
200910 008707 .ooeloly 1.08 0.278 -.0079685 0277098
200911 | .0154596 .00B4233 1.84 0.066 -. 00105 .0319692
200912 | .029398 L 0022695 12.95 0.000 .02494499 .0336462
201001 | .0213058 0042748 4.98 0.000 .01238273 .0296843
201002 | LU207788 0048263 4.31 0.a0Q0 .0113194 .0302385
201003 | .0325873 00143985 22.63 0.000 .0297652 .0354095
201004 | .0115%77¢ .0071062 1.63  0.103 -, 0023501 .0255059
2401005 | . QO005eE .0108271 0.01 0.99¢ -.0211¢e14 .0212804
201006 | ~.0116203 .0128985 -0.90 0.368 -.0369032 .0136626
201007 | =1.227732 .242536 -5.06 0.000 ~1.703089 -.7523647
201008 |  -.3067698 L1634751 -1.88 0.061 -.6271788 .0136392
201009 | 030822 0043274 7.15 0.000 .0224403 .0394038
201010 | 0075621 044644 1.69 0.090 -.00118821 .0163124
201011 | 012714 0026878 4.73 0.000 .0074458 .01798Z21
201012 | 0264202 0016046 16.47 0.000 0232752 .0295852
201101 | .0254872 .0036035 7.07 0.000 .0184244 .0325499
201102 | 0331129 0020774 15.94 0.000 .0290412 .0371846
tme#c.cdd |
200801 | -.0024207 .045593¢% -0.05 0.958 -.091784 .0D869424
200902 | L1174682 0345324 3.40 0.001 04978572 1851512
200803 | .0039174 .0313189 0.13 0.900 ~. 0574672 .0D653021
20844 | —-.0210103 L0233278 -0.80 0.368 -.0667325 0247119
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200905 | .01%6248 .0182798 1.02 0.308 -.0181634 .057413
2009086 | .08484653 Q1711 3.78 3.0800 L0311299 .0982008
200907 | ., 0559819 .0115682 4.84 0.000 .Q0333084 .0786554
200008 .0568613 .0129465 4.39 0.000 .0314864 .0B22363
200909 | .0512831 .0125788 4.08 0.000 .0266288 .0759373
200910 | .038773 .0231037 1.68 0.093 -. 0065098 .084055¢
200911 | L1779195 1225747 1.45 0.147 -.0623252 .4181642
200912 | 0888702 1873125 0.53 0.595 -.2390599 . 4168004
201003 | 1.098086 .5946768 1.85 0.065 —~.067498 2.263619
201004 | -.1081le% -0339176 -3.19 0.001 ~.17459439 -.0416389
201005 | .0475058 .0234643 2.02 0.043 .D015161 .0534955
201006 | .0885804 LQ080242 11.04 0.000 .0728529 .1043078
201007 | . (0492553 .0111273 4.43 0.o00 0274459 .0710648
201008 | -.0347803 .0087141 -3.58 0.000 -.0538197 ~-.0157409
201009 .0815495 .0045584 17.8% 0,000 072615 .090484
201010 | .0650831 .00824903 7.85 0.000 .0488341 .08B13321
201011 | -.0085895 -1009977 -0.09 0.932 -.206543¢ .1893646
201012 | -.4697485 .260106 -1.81 0.071 -.A795526 .040055¢86

tme |
200902 | ~17.0097 4.559742 ~3.73 0.000 -25.94673 -8.072663
200903 | -15.02247 4.447274 -3.38 0.001 -23.73906 -6.305872
200904 | -2.497928 5.865055 -0.43 0.670 -13.9933¢6 8.9975
200905 | -8.620371 4.261104 -2.02 0.043 -16.97208 -.2686659
200806 | -6.419452 5.820968 -1.10 0.270 -17.82897 4.3839065
200907 | .0831l626 5.181444 0.02 0.987 -10.0724 10.23872
200908 | 3.344436 5,150498 0.65 0.51e6 -56.75047 13.43534
200909 | 6.221042 5.676179 1.10 0.273 -4,904182 17.34628
200910 1 -6.612631 4.973988 -1.33 0.184 -16.36€158 3.136317
200911 | -9.79340¢ 5.120691 -1.81 0.056 -19.8298% .243079
200912 | -16.0114 4.138361 -3.87 0.000 -24.12253 -7.90027
201001 | -4.797608 6.464002 -0.74 0.458 -17.466%96 7.871748
201002 | -1.4063D8 6.233244 -0.23 0.822 -13.62338 10.81076
201003 | -15.77753 4.045057 -3.90 0.000 -23.70579 -7.849277
201004 | -2.514194 5.513865 -0.46 0.648 -13.32129 8.2392906
201005 | -5.360584 5.2322¢88 -1.460 0.110 -18.6158 1.894629
201006 | -13.22667 4.404768 -3.00 0.003 -21.85995 -4.593381
201007 | §.598858 6.077239 1.41 0.157 -3.312347 20.51026
201008 | 38.42568 5,497735 6.89 0.060C 27.6502 49,.20117
201009 | -8.44402 4.01762 -2.190 0.036 -16.3185 -.5369R387
201010 | -§.299261 4.001192 -2.07 0.038 -16.14154 -.4569794
201011 | -9.614831 3.992705 -2.41 0.016 -17.44048 -1.789185
201012 | -16.49%122 4.078834 -4.04 0.000 -24.48567 -8.496759
201101 | -12.79098 &6.030111 -2.1z2 0.034 -24.60992 -.9720493
201102 1 -18.06889 4.500285 -4.02 0.000 -26.88939 -8.248383
daily use >=50 but <&0 kWh
kwhd | Coef. Std. EBrr. t P>t [85% Conf. Interwval]
————————————— e e ————————————_—————_——_——_————_—— ——_———_——_——_—— e ————
part | -1.060065  .3392042 -3.13  [.002 -1.724%03 -.3952273
tme#c,hdd |

200901 | .0339115 .0047772 7.10 0.000 .0245482 .0432748
200902 | .0554405 .0030863 17.96 0.000 .0493013 .06148897
200903 | .05463419 .0038642 14.58 0.000 .0487681 0639158
200904 | -,02011273 Q1326049 -1.52 Q.128% -.04610235% 0058789
200905 | .0363377 . 00659438 6.11 0.000 .0246879 .Q047498746
200806 | -.0257532 .0351068 -0.73 0.4863 -.0945623 .0430559
200807 | .17323811 .0B19454 2.11 0.034 .0126784 .3339035
200908 | -.4475658 .1132399 -3.95 0.o0no0 -.6695153 —-.2256162
200909 | ~-.3140371 .0834117 -3.76 0.000 -.4775235% ~.1505507
200910 | . 0459473 .0128877 3.57 0.000 .0206875 L0712071
200911 | -.08065865 .0124875 -6.46 D.000 -.10R1318 -.0561811
200912 | .045882 .0031504 14.5¢6 0.000C 0397071 .0520568
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201001 | .0391574 .005%639 6.57  0.000 .0274682 .05084867
zg1002 | .0748738 .006%453 10.75 0.000 0610612 .0882865
201003 | .(49131 .0019697 24.94  0.000 .0452704 .0529916
201004 | .0051219 .0100123 0.51 0.609 -.0145022 .024745%
201005 | .0137485 .014041%6 0.98 0.328 -.013773 .0412658
201006 | .0367801 017767 2.07 0.038 0015568 0716034
201007 | .0637403  .0237978 2.68  0.007 .0170968 .1103837
201008 | .0074933 L.0174301 Q.43 U.co8 -.0267871 0417737
201009 | .0325635 . 0080058 5.42 0.000 0207921 .044334%
201010 | .0149791 0064661 2.32 0.021 .0023055 .0276527
201011 | .0225502 .0036818 6.13 0.000 .0153343 0297662
20101z | .0408859 .0021884 18.68 0.000 .0365967 .0451751
201101 | .0313939 .004912 £.32 0.000 .0217663 .0410214
201102 | .0460747 .0028672 16.07  0.000 .0404a551 .0516844

tme#c.cdd |
200901 | 1574382 .06346545 2.47 0.013 0326758 .2822007
200902 | .2818231 .0527024 5.35 0.000 .1785268 .3851145
200903 | .1182%56¢ .04853228 2.0l 0.003 0294242 .2070883
200904 | -.0462027 .D322917 -1.43 0.152 -.1094943 .0170888
200905 | . 0855387 .025226 3.39  0.001 .0360959 .1349816
200906 | 0764217 .023780% 3.21 0.001 .0298121 .1230314
2009807 i .0562928 .0159078 3.54  0.000 .0251137 .087472
200908 | .0646247 .0179755 3.60  0.000 .0293928 .0998566
200909 | .0310832 L0173761 1.79 0.074 -.0029738 .0651402
200910 | .1109364 .0323173 3.43  0.001 .0475946 .1742781
200811 | .2108431 .1687477 1.25 D.212 -.1199012 .5415875
200812 | .0139954 .2287871 0.06 0.951 -.4344259 .4624167
201003 | 2.076962 ,8233334 2.52 0.012 463234 3.690651
201004 | -.2101985  .04822¢1 -4.36  0.000 -.3047214 -.1156757
201005 | .1039486  .0308788 3.37  0.001 .0434264 .1644708
201006 | .1163775 .0114035 10.21  0.000 .0940268 .1387283
201007 | 0837088 .0115937 7.22 4.000 .06098521 .1064325
201008 | -.1822118 .0112457 -16.20 g.o00 -.2042532 -.1601703
201009 | .0733169 0063124 11.61 0.000C .DB09446 .08568852
201010 | .0604568 .0119284 5.07  0.000 .0370772 .083B365
201011 | 0261977 . 1355857 0.12 0.847 —.2395493 .2915448
201012 | -,90174 .334747 -2.69  0.007 -1.557842  -.2456379
tme |
200802 | -17.889%9  6.500871 -2.75 0.006 -30.63067 ~5.147335
200903 | -19.77195  £.298003 -3.14 0.002 -32.116  -7.427%08
200904 | 14,78273  8.397439 1.76 0.078 ~1.676156 31.24166
200905 | -14.05183 5.963942 -2.306 0.018 -25.74112 -2.362546
200906 | -7.193802Z  8.168443 -0.88  0.378 -23.203%4 B.B16335
200907 | -3.708245  7.245364 -0.51  0.609 -17.90%11 10.49262
200908 | 4,773592  7.216639 0.66  0.508 -9.370875 18.9181¢
200909 | 131.74118  7.938153 1.49  0.139 -3.817547 27.29991
200910 | -16.6632 7.030534 -2.37 0.018 -30.443 ~-2.883394
200911 | 34.88231  7.348122 4.75  0.000 20.48004 49.28458
200912 | -18.70127 5.844207 -3.20 0.001 -30.15588 -7.246666
201g01 | ~7.189306  9.071113 -0.79  0.428 -24.96863 10.55002
201002 | -37.62821  8.911521 -4.22  0.000 -55.09474 -20.16168
201003 | -15.01324 5.73353 -2.62  0.00% -26.25152  -3.776155
201004 | 9.424238 7.830927 1.20  0.229 -5.924329 24.77281
201008 | -~11.87739 7.12975 -1.68  0.093 ~-25,95166 1.99687
201006 | -20Q,34887 6.23228 -3.27 0.001 -32.56389 -8.13343¢
201007 | -9.896662  £.518737 -1.52  0.129 -22.67335 2.880023
201008 | 98.40644  7.095881 13.87  0.000 84.49856 112.3143
201009 | -5.556075  5.693301 -0.98  0.329 -16.71491 5.602759
201010 | -7.674509 5.693144 -1.35 0.178 -18.83304 3.484016
201011 | -10.58005% 5.622952 -1.88 0.060 -21.601 . 4409044
201012 | -18.26025 5.7456 -3.18  0.001 -29.52159  -6.998905
201101 | -.9313857  €.397416 -0.11  0.%12 -17.39027 15.5275
201102 | -12.69054  £.373219 -1.89  0.046 -25.182 -.1%%0676
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daily use »>=60 but <70 kWh
kwhd | Coef 8td. Err t P>t} [95% Conf. Interwval]
_____________ A
part | -.6743034 4079416 -1.65 0.088 -1.473871 1252638
tme#c.hdd |
200901 | .050692 L 0058661 8.04 0.000 .0391945 .D821895
200802 | .07059¢8 .0038141 18.51 0.000 0631211 .0780725
200803 | .Q710278 .0050276 14.13 0.000 .De11737 .0go0ggl9
200904 | -.0141058 .0158e8% -0.89 0.374 -.045209 0169971
200905 | . (34092 .0075481 4.52 0.000 0192977 .0488862
200906 | L0147246 -044€6776 0.33 0.742 -.0728436 .1022929
200807 | L.0871316 .10258537 0.94 0.348 -.1047364 .2989996
200908 | -.1947332 .1375823 -1.41 0.158 -.4651791 L0757127
200909 | -.228369 1005074 -2.27 0.023 -.4253639 -.031374
200910 | .059192 0177504 3.33 0.001 .0244011 .0939828
200911 | .0201952 .0168559 1.20 0.231 -.0128424 0532329
200912 | .0588511 .0038917 15.12 0.000 .0512233 .N6647g0
201001 ) . 0430965 0073593 5.80 0.000 0286721 0575208
201002 | .103826 .00g5259 12.18 0.000 .0871151 1205369
201003 | 0618665 .00245549 25.19 Q0.qQga .057053 . 06068
201004 0156722 .01216086 1.29 0.1897 -.0081626 .039507
201005 | 0117301 .0187868 0.62 0.532 -.0250921 . (485523
201006 | .0154734 0292484 0.53 0.597 -.0418535 .0728004
201007 | —.3756429 416202 -0.90 0.3e7 -1.1314 .4401147
201008 | -.0521178 .6967788 -0.07 0.940 -1.417807 1.313571
201009 | .030328 LB077355 3.91 0.000 .0151273 .0455288
201010 | .0D2463% .(081734 0.31 0.760 -.0135264 .0185134
201011 | .{0315858% .0046997 6.72 0.000 0223744 .0407973
201012 | 0883332 0026954 21.61 0.000 .0530424 0636241
201101 | .0103734 0059623 1.74 0.082 -.0013127 .0220586
201102 | .0551488 .0035502 15.53 0.000 .0481903 0621073
tme#c.cdd |
200801 | .0214836 .1823632 0.12 0.906 —-.335949 .3789162
200902 | 2766123 .0737848 3.75 0.000 1319937 .4212308
200903 | .Q154988 L0762465 0.20 0.839 -.1339447 .14649423
200904 | -.0535k98 0413066 -1.30 0.194 -.134559 027363
200805 | 0003432 .0330945 0.01 0.992 ~.0645222 0652086
200906 | .0976878 .030205 3.23 0.001 .0384852 .1568897
200607 | .06l5812 .0196258 3.14 0.002 .0231145 .1000479
200908 | .0543832 .0218605 2.49 n.013 .0115365 .0972299
200808 | .0720685 .02108631 3.42 0.001 0307847 1133523
200810 | .14015886 044117 3.18 G.001 0536891 .2266281
200911 | .2499571 .2106777 1.19 0.235 -.162972 LGEZBHEZ
200912 | .0110558 .2798992 0.04 0.968 -.5375477 .5596593
201004 | -.2620825 .0585867 -4.47 0.000 -.3769128 -, 14725823
201005 | 0438619 .040106 1.09 0.274 -.034746 .1224689
201006 | . 095863 .0168956 5.87 0.000 .0627475 .1288784
201007 | .0552836 .0186208 2.97 0.003 Q187867 .(0917805
201008 | -.056803 .0154169 -3.68 0.000 -.0870201 -.0265858
201009 | .0oez228118 .0078455 11.76 0.000 0762047 .1076589
201010 | 0610454 .0150044 4.07 0.000 .0316368 ,090454
201011 | .1422587 .1665776 0.85 0.393 -.1841931 L.4687925
2p1ip12 | -1.720729 . 4093098 -4,20 0.000 -2.522978 -.9184804
tme |
200902 | -13.26549 8.014547 -1.66 0.098 -28.97403 z.443054
200803 | -16.6481 7.91628 -2.10 0.035 -32.16407 -1.132144
200804 | 19,301%91 10.16483 1.90 0.058 -.6604091 39.26422
200905 | -3.81348 7.42371% -0.51 0.607 -18.36412 10.73714
200906 | -10.15803 10.25612 -0.89 0.322 —-30.26006 9,944008
200907 | -1.104078 9.005213 -0.12 0.%02 -18.75433 16.54¢618
200908 | 5.881748 8.847631 0.66 0.506 -11.45965 23.22314
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200009 | 3.57471a 9.685173 0.37 0.712 -15.4082¢ 22.85877
200910 | -17.79033 9.0%4079 -1.96 0.0E8D -35.61476 .0341035
200911 | -Z2.587197 5.504988 -0.27 0.785 -21.21701 16.04262
200912 | -19.33531 7.220938 -2.68 0.007 -33.48838 -5.18224¢6
201001 6.300443 11.20635 0.56 0.574 -15,66405 28.26443
201002 \ -48.163¢6 10.9%8761 -4,38 0.000 -69,69835 -26.062785
201003 | ~-11.69251 7.08716 -1.65 0.099 -25.58337 2.198352
201004 1 12.56505 G.5%73825 1.31 0.189 -65.199686 31.32979
201005 1 -4.9096%98 9.107881 -0.54 0.590 -22,76114%8 12.94179
201006 | -12.184%4 8.329332 -1.48 0.144 -28.51047 4.140582
201007 | 4.677126 10.3894 0.45 0.653 -15.68613 25.04039
201008 | 49._09365 6.14145% 5.37 0.000 31.17635 £7.01095
201009 | -8.103282 7.03355 ~1.15 0.249 -21.88907 5.682504
201010 | -3.263464 7.0588%4¢6 -0.48 0,644 -17.039303 10.5721
201011 | -10.4523 £.951%44 -1.50 0.133 ~-24.07814 3.173533
201012 ! -22.57713 7.1089014 -3.18 0.001 -36.51083 -6.643433
201101 | 43.21841 10.27407 1,21 0.000 23.08118 63.35563
201102 | -5.03083 T.877714 -0.64 0.523 -20.470%98 10.40972

dalily use >=70 but <30 kwWh

kwhd | Coef std. Brr t P>t} [95% Conf. Interval]
_____________ e
part | -.B282222 .5365381 -1.54 0.124 -1.877848 .2254032
tmef#c. hdd |
200201 | .0684709 .0078834 8.6% 0.000 0530193 .0D839225
200902 | .07728 .0051859 14.50 0.400 .0671156 .0874445
200903 | 0783945 .0070049 11.33 0.000 0656647 .0931244
200904 | -.0033097 .0193399 -0.17 0.864 -.0412163 .034597
200905 | .0586185 .009988¢8 5.87 D.000 .03%0402 .0781968
200906 | -.0712753 .0555741 -1.28 D.200 -.1802017 .037651
200907 | .1061345 .1359056 0.78 0.435 -.1602432 L3725122
200908 | -.6658965 .1784075 -3.73 0.000 -1.01557% -.3182143
z00909 | -.354641 13083048 ~2.71 0.007 -.6110716 -.0982104
200910 | .1083489 .0231325 4.68 0.000 .0830088 .153689
200911 | .(0333963 .0210605 1.59 0.113 -.0078827 07486753
200912 | .0732491 0050078 14.63 c.0o00 .0634338 .D830644
201001 | .0327537 .0096752 3.39 0.001 0137902 .05%17172
201002 | .1559792 .0107447 14.52 0.000 .1349194 J1770391
201003 | .0729188 .0032638 22.34 0.000 0663216 .079316
201004 | L.0078796 0171983 D.46 0.647 -, 0258294 0415888
201005 | .0298851 .0259745 1.15 0.250¢ -.0210254 .0B07955
201006 | .070382 0397284 1.77 0.07¢ -.0074868 .1482508
201007 | ~—-.7282209 .5390732 -1.35 0.177 -1.784815% .3283733
201008 | -1.46112Z 1.029018 -1.42 0.156 ~2.478018 .B55774%9
201009 | .0437385 0113085 3.87 0.000 .0215736 0653033
201010 | .pogghz2 .0103664 0.85 0.383 -.01l4e61 0251705
201011 | .0394827 .006045 6.53 0.000 0276344 .0513311
201012 ] 0671637 .0035393 18.928 0.000 0602266 0741008
201101 | .00A5305 0079517 0.70 0.487 -.010055 .02111le
201102 | .0620604 .0047478 13.07 0.000 Q0527547 .0713661
tme#c.cdd !
200901 ¢ .2264483 1624254 1.39 0.163 -.09149088 . 5448053
200502 [ L.2199562 .1581608 1.39 0.164 -.08900421 .529854¢6
200903 I .118463 .1067193 1.11 0.267 -.020708% L 3276348
200904 | -.0465213 0552042 -0.84 0.399 -.1547227 06168
200905 | .1084753 .0430501 2.52 0.012 .0241002 1928583
200906 | .0451018 .037209 1.z21 0.225 -.027828¢ .1180322
200907 | .0543612 _ -D25831 2.12 0.034 004124 .1045985
200908 ] 0224376 .0282519 0.79 0.427 -.03293¢¢ LN778118
200909 | .0539959 .0276574 1.95 0.051 -.0002131 .108205
2009810 | .2496176 .0576566 4.33 0.000 .1366095 .3026256
200811 | . 4227189 .287955 1.42 0.156 -.1612778 1.006718
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200812 | -.0331841 .393651¢9 -0.08 0.933 -.8047496 .7383815
201004 | -.334999 ,085921¢ -3.90  D.0OC -.5034076 -.1665905
201005 | .1097998 .056271¢ 1.95 0.051 -.0004942 .2200938
201006 .1351399 .0227829 5.93 0.000 .D9D485 .1797949
201007 | .0564674 .0242304 2.33 0.020 .00B9754 .1039595
201008 | -.0529738 .G228698 -2.32 0.021 -.0977%89 -,0081486
201009 | .1016697 .0103821 .79  0.000 .08132086 .1220188
201010 | .0656487 .D194857 3.37 0.001 0274564 .1038411
201011 | L0516744 L2161376 D.24  0.811 -.3719595 .4753083
201012 | -1.892563 .5345807 -3.%4  0.000 -2.940372  -.8447551

tme |
200802 | 2.243933  10.80919 .21  (0.836 -18.9423 23.43017
200903 | -7.424959  10.79187 -0.69  0.491 -28.57724 13.72732
200604 | 25.57555  12.96479 1.97  0.049 . 1643058 50.5868
200905 | -6.605655  9.927336 -0.67  0.506 -26.06343 12.85212
200806 | 14.42309 13.13707 1.10  0.272 -11.32584 40.17201
200907 | 11.38389  11.90136 0.%6  0.339 -11.%4302 34,7108
200908 | 31.05056  11.67306 2.66 0.008 8.159374 53.94175
200909 | 21.04746 12.8095 1.64  0.100 -4.053418 46.15434
200910 | -24.88081  12.02779 -2.07  0.039 ~48.45551  ~1,306117
200911 | .B434788 12.40482 0.07 0.946 -23.47021 25.15716
200912 | -16.30202 5.612905 ~1.70  0.090 ~-35,14351 2.539463
201001 | 40.77782 14.88954 2.74  0.00% 11.59403 69.9616
201002 | -80.3477 14.13323 -5.69  0.000 -108.0491  -52.64628
201003 | -3.583875  5.503753 -0.35 0.706 -22.21142 15.04367
201004 | 26,26956 13.3893 2.19  0.029 3.056275 55.54285
201005 | -3.296198 12.43173 -0.27  0.791 -27.66264 21.07024
201006 | -13.7337 11.17715 -1.23  0.219 -35.64113 8.17373
201007 | 17.07007 13.69709 1.25  0.213 -9.776505 43.91665
201008 | 5g.99838 12.98673 4.54 0.000 33.54413 84.45263
201008 | -.9075262 9.425472 -0.10  0.923 -15.38164 17.56659
201010 | 4.129092 9.424811 0.44 0.661 -14.34372 22.60191
201011 | -4.215059 §.315434 -0.45  0.651 -22,47349 14.04338
201012 | -16.49946  9.506359 -1.74 0.083 -35,13211 2.133192
201101 70.5261%  13.75558 5.13  0.000 43.56497 $7.4874
201102 7.821021  10.56387 0.74 0.456 ~12.88399 28.52603
daily use »>=80 but <90 kWh
kwhd | Coef Std. Err t P>t [95% Conf. Intervall]
—————— e — + ————————————————————————————————————————————————————————————————
part | -.9$541315% .7775861 -1.23  0.220 ~2,47827 .5700068
tme#c.hdd |

200801 | .084567 .0117981 7.17  0.000 .0614419 .10760522
200902 | .078803 L0076l 10.36  0.000 .0626860 L0937152
200903 | .0851008 .0093014 .15  0.000 .0668694 .1033322
200904 | -.1488198 .0293863 -5.06  0.000 -.2064188  -.0912208%
200905 | .0656042 .0146598 &.4%  0.000 .0368701 .09433284
200906 | -.0426629 .0850642 -0.50  0.616 -.2092%41 .1240684
200907 | L2437077 .1980269 1.23 0.218 -.1444377 .631853
200908 | -.4879962 .2739477 -1.78  0.075 -1.024851 .04R89588
200909 | -1.21375 .17765584 -6.83  0.000 -1.561968  ~.8655323
200910 | .1377936 .0341388 4.04  0.000 .0708794 .2047079
200911 | .0138163 .0352917 0.39  0.695 ~.0553576 .0829903
200912 | .0959266 .0076204 12.59  0.000 .0809902 .110863
201001 | .0125851 .0141426 0.89 0.374 -.0151353 . 0403055
201002 ¢ .2031481 .0166785 12.18  0.000 .1704572 .235839
201003 .0783177 .Lo4sols 16.01  0.0ODO LD6872E .0879075
201004 | .0144019 .D235664 0.61 0.541 ~.0D317899 .0605936
201005 | -.0056555 .0378632 -0.15  0.881 ~.0795698 . 0685587
201006 | .0158935 .0565428 0.28 0.77% —-. 054934 .1267209
201007 | ~.2111686 .708785 -0.30 0.766 -1.600433 1.17809%6
201008 | -2.533391  1.475591 -1.72 0.086 ~5.425643 .3588621
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201009 | .0524%62 .0195851 Z2.68 0.007 .0141081 .0808843
261010 | .0039798 .01%0035 0.21 0.834 -.{0332¢84 .0412279
201011 | .0553449 .0095673 5.78 0.000 .0365%24 .0740873
201012 | .0817908 .005135 15.93 0.000 0717258 .0818556
201101 0073242 .012139 ¢.60 0.546 -.016468% 0311173
201102 | .0658537 .0072902 5.03 0.000 .0515645 .080143

tmefc.cdd |
200901 | L367003 .0996139 3.68 0.000 .1717534 .562252¢
200902 | L 2863662 .1008397 2.84 0.005 .0B8B7139 .4840184
200903 | .109s192 .1068283 1.03 0.305 -.0%87711 .3160055
200904 | -.2786474 0741166 -3.78 0.000 -, 4239208 -.133374
200905 | .1375243 .062746 2.19 0.028 .0145381 .2605105
2009086 | .0E28996 .0565404 1.11 0.268 -.0479232 L1737223
200907 | .080214 .0373648 2.15 0.032 .00659767 .1534514
200208 | . 0486281 .042012 1.1¢6 0.247 -.033718 .1309743
200909 | -.108128¢ .0366999 -2.89 0.004 -.1780628 -.0341944
200910 | .3143938 .0846017 3.72 0.4Q00 .148569 .4802188
200911 | .582098 .4203497 1.38 0.1le6 -.2418144 1.40601
200912 | .6021013 .5697138 1.06 0.291 -.5145743 1.718777
201004 | -.3192213 .1156264 -2.76 0.006 -.5458565 -.09258¢6
201005 .04a78891 .0787312 0.6l 0.543 -.1064291 L2022073
201006 | .1126297 .G329211 3.43 g.001 .0484022 1774572
201007 .0166665 L0292574 0.57 0.569 -.0406739 .0740129
201608 | -.0790145 . 0284856 -2.73 0.006 -.1358282 -.0222008
201009 | .1026435 . 0152788 6.72 0.000 .072696 .132591
201010 | .0538258 .0318043 1.69 0.051 -.00851z2¢6 .1161643
201011 | .2570148 .3155302 0.81 0.415% -.3614445 .8754742
201012 | -2.506518 . 7849588 ~3.18 0.0601 -4.045088 -.9679483
Tme |
200902 | 20.18919 16.02479 1.26 0.208 -11.22043 51.5988
200903 | 4.176629 15.4112¢ 0.27 0.78¢6 -26.03042 34 .38368
200904 | 106.8043 19.51021 5.47 0.000 68.56302 145.0455
200905 | -1.511147 14.67262 -0.10 0.918 -30.27043 27.24813
200906 | 18.11455 19.80633 0.91 0.360 -20.70713 56.93623
200807 | 12 .67033 17.58823 0.7z 0.471 -21.80374 47.14439
200908 | 31.62384 17.35177 1.82 0.068 -2.386748 65.63442
200809 | 89.16526 17.98984 4.96 0.000 53.90402 124.4265
200910 | -25.79867 17.79077 -1.45 0D.147 -60.66971 9.072376
200911 | 17.4829% 19.42968 0.9%0 0.368 -20.60044 55.56643
200812 | -22.31492 14.34787 -1.56 0.120 -50.43767 5.807824
201001 | 85.34219 21.88084 3.%0 0.000 42.45434 128.23
201002 | -108 .87k 21.59027 ~5.04 0.000 -151.1933 -66.55666
201003 | 9_.28135 14.15035 0.66 0.512 -18.45424 37.01654
201004 | 35.25703 18.94897 1.86 0.063 -1.880245 72.3943
201005 | 15.87023 19.22409 0.927 (.3084 -19.8501% 51.5206
201008 | 3.058035 16.42405 0.19 Q.852 -268.13415 35.25022
201007 | 38.71859 18.12619 2.14 0.033 3.190085 T4.24708
201008 | 80.29177 17.82786 4_50 0.000 45.34803 115.2355
201009 | 8.915523 13.99772 0.64 0.524 -18.52091 36.35196
201010 ¢ 13.92625 14.27761 0.98 0.329 -14.05877 41.91128
201011 | -2.59%99286 13.94664 -0.19 0.852 ~29.93559 24,.737102
201012 | -16.14381 14.0101e -1.15% 0.249 -43.60463 11.31701
201101 87.11359 20.759887 4.20 0.000 446.4248% 127.8023
201102 | 23.33655 15.84685 1.47 0,141 -7.724281 54.39739
daily use >=80 kWh
kwhd | Coef 5td. Err t P>t {95% Conf. Interval]
————————————— e e e e e e
part | -2.288924 1.11875 -2.05 0.040 -4.491726 -.1061226
tmefc.hdd |
200901 | .045047¢ .017329 2.60 0.009 .Q110821 Q790132
200902 | -1545178 .0114257 13.52 0.000 L1321227 .1769125
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200303 | .1389621 .0146665 %5.47  0.000 .1102151 .1677092
200804 | .0356199 .0450768 0.7%5 0.425 -.0527327 .1239726
200805 | .0534514 .0221443 2.41 0.01l6 0100475 .0968554
200906 | -1.0427 .1074721 -9.70  0.000 -1.25335  -.8320495
200907 | .7017528 .3072436 2.28 0,022 .0995413 1.303964
200908 | -1.484474 .3744571 -3.96  0.000 -2.218427  -.7505211
200909 | -.1760566  .2794937 -0.632  0.529 -.7238769 .3717637
200910 | .07999 .0420909 1.90  0.057 -.0025102 .1624901
200911 | . 0560051 .041353 1.35 0.176 -.0250486 .1370589
200912 | .086568% .0113528 7.80 0.000 .D66317 .1108209
201001 | .0324434 .0217353 1.49  0.136 -.0101587 .0750455
201002 | .0573268 .0221444 2.59  0.01D .0139227 .1007309
201003 | 1361271 .0072608 18.7¢% 0.000 .1218955 .1503587
201004 | .0329387 .0361205 0.91  0.362 -.0378501 .1037366
201005 | -.0516502 .05710046 -0.90  0.366 -.1635699 .06026896
201006 | .1594716  .0906819 1.76  0.079 -.0182891 .3372123
201007 i -3.43732 1.002514 -3.43 0.001 -5.402293 -1.472348
201008 | -5.006274  2.579219% -1.94 0.052 -10.06166 .0491122
201009 | .0301057 .0172404 1.75 0,081 -.0036862 .0638975
201010 | .0167959 .0188872 0.89 0.374 -.0202239 .0538157
201011 .0578777 L0137118 4.22  0.000 .031002 .0847533
201012 | .0963763 .0080585 11.96  0.000 .D80SE12Z .1121714
201101 | .0133027 .0171462 0.78  0.438 - 0203046 .D4891
201102 | .1015062 .0101756 .98  0.000 .0815615 .12145089

tme#c.cdd |
200901 | ~.0270766  .183403& -0.15  0.883 ~.386556 .3324028
200802 | .5002435 2357703 2.12  0.034 .038123 .96236139
200903 | .0023318 .1831245 0.01  2.880 -.3586007 .3612638
200904 | _0638715  .1174546 0.54  0.587 -.1663449 .2940878
200805 | .088108 .0501962 0.96 0.3z29 ~.0886806 .2648965
200906 | -—.4440747 .0709818 -6.26  0.000 -.5832022 ~.304%473
2009807 | -.0150144 .0557105 ~-0.27  0.788 ~.1242095 .0%41806
200808 | 2127787 .0630488 3.37 0.001 .Dagzo02 .3363571
2009809 | -.0768505  .0609984 -1.26  0.208 ~.1964101 .0427092
200910 | .1354631 .1074161 1.26 0.207 -.0750773 .3460034
200911 ! .3254266 .6743791 0.48  0.629 -.99563871 1.64724
200912 | -1.093375  .9240747 -1.18  0.237 -2.904604 .717853
2014602 | 6.019505 1.916733 3.14 0.002 2.262021 9.776389
201004 | -.4287167 .1754319 -2.44  0.015 -.7725711  ~.0848622
201005 | .0159874 .122005% 0.13  0.894 -.2231497 .2551246
201006 | .3384805 0510512 4.63 0.000 .2384178 4385433
201007 | .2434522 .0420493 5.79  0.000 .1610337 .3258707
201008 | -.0D97268% .047139 -0.21  0.937 -.1021213 .UB2ERB
201009 | L0468545 0234293 2.00  0.046 .000%32 .082777
201010 | .0510547 .0389454 1.31  0.190 -.02528 .1273895
201011 ) .1477819 .462001 0.32  0.749 ~, 7577611 1.053325
201012 | -.855851 1.23392 ~0.69  0.488 ~3.27419 1.562888
tme |
200902 | -103.5557 23.77495 -4,36 0.000 -150.1557 -56.95572
200903 | -85.18252  23.19917 ~-3.67  0.000 -130.6539  -39.71109
200904 | -44.16128  29.60595 ~1.49  0.13% -102.1903 13.86773
200905 | -56.12047  21,71466 ~2.58  0.010 -98.68219  ~13.55875
200506 | 111.5947  26.96073 2,14 0.000 58.75048 164.439
200907 | -24.89658  26.15843 ~0.95  0.341 ~-76.16438 26.37121
200908 | -42.17024  25,7744% -l.64 0.102 -92.68541 8.348933
200909 | -4,557239 28.15195 -0.16  0.871 -59.73635 50.62187
200910 | -64.95493  24.60633 -2.64  0.008 -113.1845 ~16.7254
200911 | -59.32585 26,21105 -2.26  0.024 -110.7007  -7.9508892
200912 | -67.36104  21.35191 -3.15  0.002 -109.2117 -25.51034
201001 | 16.78158 33.2758 0.50 D.614 —48.44049 82.00356
201002 | 4,646106  29.98528 0.1  0.877 -54.12641 63.41862
201003 | -89.54542  20.926%5 -4.28  0.000 -130.5632 -48.52765%
201004 | -26.87792  28.50431 -0.94  0.346 -82.74767 28.99183
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201005 | -34.3588%  27.22976 -1.26  0.207 -87.73045 192.01267

201006 | -112.7722  24.89639 -4.53  0.000 -161.5703  -63.97418

201007 | -72.78747 26.24689 -2.77  0.U06 -124.2326  -21.34238

201008 |  2.284615 27.59195 0.08  0.934 —-51.79685 56.36608

201009 | -31.87132  20.78823 -1.53 0.125 -72.61719 8.874556

201010 | -48.17256  20.47489 -2.35% 0,019 -88.30428  -8,040838

201011 | -64.861779% 20.64232 -3.13  0.002 -105.0777  -24.15792

201012 | -83.63137 21.065086 -3.97  0.000 -124.9198 -42.3429

201101 | 35,7652  29%.,91031 1.20 D0.232 -22.86037 94.39077

201102 | ~58.81164  23.03232 -2.55  0.011 -103.956  -13.66725
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Executive Summary

Key Findings and Recommendations
This section presents the key findings and recommendations identified through this evaluation.
Table 1 presents the estimated overall impacts from the billing analysis

Table 1. Estimated Overall Impacts

Gross Savings Net Savings
Per Participant Annual Savings
kwh 113 87
kW 0.010 0.007
Therms 4.10 3.14

The kWh impacts in this table are from the statistical analysis of participants’ monthly electricity
billing data. Since the billing data cannot provide estimates of either demand (kW) or gas
{(therms) savings as well as the net to gross ratio, these impact estimates were based upon the
engineering analysis impacts, adjusted by the ratio of the overall kWh savings between the
billing analysis and the engineering analysis (41%). The engineering analysis also provides
insight into impacts by measures (the billing analysis only produces an overall number).
Therefore, while the overall result is driven by the billing analysis, an engineering analysis is
required as well, so both approaches will be discussed in the report.

The variance between the engineering estimates and the billing analysis can be explained by
customer behavioral and psychological effects that are not accounted for in the engineering
analysis. These effects include survey biases such as customers’ inability to accurately estimate
operating hours and imperfect recall regarding the wattage of the incandescent lamps replaced.
For example, the Ohio Residential Smart $aver CFL study, dated June 29, 2010, compared
customers’ self reported hours of operation to the actual hours of operation, measured with
lighting loggers, and discovered that customers responding to the survey overestimated their
lighting usage by about 40%.

Significant Impact Evaluation Findings
» CFLs account for 70% of total program kWh savings
o These savings were statistically significant at the 95% level of confidence.

o While the realization rate was relatively low (41%), it is not reasonable given the
measures involved and the characteristics of the program. Note however that the 95%
confidence interval about the savings estimate extends from 76% to 6%.

Freeridership
CFL Freeridership for Duke Energy Customers

TecMarket Works utilized two questions from the student family survey to estimate CFL
freeridership. The first question asked survey respondents whether or not they had installed CFLs
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prior to participating in the program, and if so, how many they had installed. The second
question asked respondents if they had planned on buying any CFLs before participating in the
program,

Quantities of pre-installed CFLs range from one to 40 among those respendents who indicated
having pre-installed CFLs.

Freeridership ratios based on survey responses are assigned using a Bass curve based on
diffusion of innovation product adoption concepts. Zero pre-installed CFLs correspond to an
assigned freeridership score of zero percent. Fourteen or more CFLs correspond to a
freeridership level of 100 percent. This allows higher credit for savings to participants with the
lowest pre-existing use of CFLs and lower savings to those with a history of CFLs. The
inflection point of the curve is seven CFLs, which is the typical level of CFL penetration among
these participants. A graph of this curve is located in Figure 1 with the corresponding
freeridership levels by CFL count shown in Table 2. This approach to estimating freeridership is
consistent with the field of product adoption and diffusion research and represents a standard
approach within the field of product adoption research. It also recognizes that the more CFLs a
home has, the less likely the addition of new Duke Energy CFLs will have an impact on product
adoption and use behaviors.

Bass Curve
Freeridership Adjusment by
Number of CFLs Pre-Installed

90% . "
80% 4o

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

Adjustment

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
CFLs pre-installed

Figure 1. Bass Curve Freeridership Adjustment by Number of CFLs Pre-Installed

Table 2. CFL Freeridership Adjustment Determined by Bass Curve

: Freeridership pre-installation Number of customers with
Number of CFLs pre-installed adjustment factor number of pre-installed GFls
0 0% 45
1 2% 6
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2 5% 16
3 10% 6
4 20% 3
5 30% 4
6 40% 6
7 50% 6
8 80% 9
9 70% 0
10 80% 3
1M 90% 0
12 95% 3
13 98% 2
14 or more 100% 11

In addition to the pre~installatidn adjustment factor, TecMarket Works applied a freeridership
multiplier based on whether or not respondents indicated they had planned on purchasing
measures before receiving the K-12 energy efficiency kit. These multipliers are shown in Table
3.

Table 3. Freeridership Multiplier Based on Measure Purchasing Plans

Did you plan on purchasing <measure>. . . .-
before receiving the K-12 kit? Freeridership multiplier”
Yes 1.25 {result cannot exceed 100%)
(reduces program savings)
Maybe ‘ 1
Don't Know 1
No 0.25 (results cannot be lower than 0%}
(increases program savings)
No, already installed in all possible places Automatic 100% freeridership score

*The values used to modify freeridership (1.25 and .25) represent best practices within the field of evaluation. They are consistant
with standard practices requiring an adjustment approach that can reasonably be expected to refiect how technology innovation and
diffusion algorithms are modified to compensate fer custamer preferences and intent as they relate o technology adoption rates.

Combining Table 2 with Table 3 produces Table 4.

Table 4. Number of Participants Cross-Referenced by Freeridership Adjustment and
Multiplier

umbor of | FroeTder e .. o
FLs pre- . Number of Participants per Freeridership Multiplier
installed ad‘f‘;f:ttr:f nt
Automatic Automatic
1.25 1 0.25 0% 100%
0 (N=34) 0% NA NA NA 45 0
1 (N=86) 2% 3 3 0 0 0
2 (N=9) 5% 7 7 2 0 0
3 (N=3) 10% 3 2 1 0 0
4 {N=3) 20% 2 1 G 0 0
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5 (N=4) 30% 1 3 0 0 0
8 (N=6) 40% 4 2 0 0 0
7 (N=6) 50% 5 1 0 0 0
8 (N=9) B0% 7 1 0 0 1
9 (N=0) 70% 0 ¢ 0 0 0
10 (N=3) 80% 2 0 1 0 0
11{N=0) 90% 0 0 0 0 0
12 (N=3) 95% 3 0 0 0 0
13 (N=2) 98% 2 4] 0 0 0
14(,3; e 100% 8 0 1 0 2

TecMarket Works then multiplied the freeridership adjustment factor by the freeridership
multiplier for each survey respondent. An average of the resulting freeridership percentage
across all 120 respondents that installed CFLs produced a freeridership level of 28.54% per
participant.

Low-flow Showerhead Freeridership for Duke Energy Customers

Nineteen percent (14 out of 72) of the respondents who installed the low-flow showerhead
indicated that they already had a low-flow showerhead installed in their home before receiving
the K-12 kit.

The 54 respondents that indicated that they had not previously installed a low-flow showerhead
were assigned a freeridership of zero. Two survey respondents did not answer the question and
two indicated that they did not know.

Seven of the respondents who indicated that they already had a low-flow showerhead (but not
that low-flow showerheads had been installed in all showers) also indicated that they had not
been planning to purchase or use another low-flow shower head before receiving the K-12 kit.
These respondents were assigned 25% freeridership. The other seven survey respondents who
indicated pre-installed low-flow showerheads were assigned 100% freeridership.

An average of the resulting freeridership percentage across all 72 respondents with an installed
kit low-flow showerhead produced a freeridership level of 12.15% per participant.

Faucet Aerator Freeridership for Duke Energy Customers
Twenty-eight percent (21 out of 75) of the respondents who installed the kitchen or bath aerators
indicated that they already had an aerator installed in their home before receiving the K-12 kit.

The 54 respondents that indicated that they had not previously instalied a faucet aerator were
assigned a freeridership of zero.

Eighteen of the respondents who indicated that they already had an aerator (but not that aerators
had been installed in all faucets) also indicated that they had not been planning to purchase or
use another aerator before receiving the K-12 kit. These respondents were assigned 25%
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freeridership. The other three survey respondents who indicated pre-installed aerators were
assigned 100% freeridership.

An average of the resulting freeridership percentage across all 75 respondents with an installed
kit aerators produced a freeridership level of 10.0% per participant.

Gasket Freeridership for Duke Energy Customers

Twenty-two percent (10 out of 46) of the respondents who installed outlet or switch gaskets to
exterior walls indicated that they already had gaskets installed in their home before receiving the
K-12 kit.

The 36 respondents that indicated that they had not previously installed any gaskets were
assigned a freeridership of zero.

Two of the respondents who indicated that they already had installed gaskets (but not that
gaskets had been installed in all available outlets or switches) also indicated that they had not
been planning to purchase or use more gaskets before receiving the K-12 kit. These respondents
were assigned 25% freeridership. The other eight survey respondents who indicated pre-installed
gaskets were assigned 100% freeridership.

An average of the resulting freeridership percentage across all 46 respondents with installed kit
gaskets produced a freeridership level of 18.48% per participant.

December 22, 2011 6 Duke Energy



Case No. 12-1477-EL-EEC
Appendix K
Page 8 of 37

TecMarket Works Introduction

Introduction and Purpose of Study

Summary Overview
This document presents the evaluation report for Duke Energy’s K-12 Curriculum, or “Get
Energy Smart” Program as it was administered in Ohio.

Summary of the Evaluation

The Get Energy Smart Program provides energy efficiency informational and educational
support and resources to 3rd and 4th grade teachers for them to incorporate into their lesson
plans. Students are given Duke Energy’s home energy audit survey to complete. These surveys
can be returned to the teacher to be mailed back to Duke Energy in a large prepaid envelope or
students can return them themselves in their own individual prepaid envelopes. The survey can
also be taken online. Once the surveys are received and processed, Energy Efficiency Starter kits
containing low-cost, energy efficiency measures are sent to the home. The kit also contains a
business reply card that asks the family to indicate which of the measures in the kit were
installed.

An impact analysis was performed for each of the measures in the Energy Efficiency Starter Kit.
The impacts are based on a billing analysis comparing the pre and post program energy
consumption levels of all program participants between July 2009 to March 2011. To increase
the reliability of the study findings, additional confirmative analysis was performed using an
engineering analysis of the impacts associated with the self-reported measure installs identified
through a participant survey.

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 134 surveyed participants
extrapolated to the program’s total participants. The engineering estimates include participants
from June 2009 through mid-September of 2010 (n=5,002). The data for the billing analysis
spans the time period from July 2009 to March 2011 and includes 6,271 participants.

Note that the participant sample size is larger for the billing analysis than it is for the engineering
estimates. This is primarily because the analyses are performed at different times. The billing
analysis was subsequent to the engineering estimates. As part of the process study, customer
surveys are completed. Data from these surveys feed the engineering algorithms used to estimate
savings. The billing analysis does not require survey data and, for this reason, can be completed
at any time. Typically, the billing analysis is started as late as possible to allow for the largest
possible number of participants to be included in the sample. Added participants yield more
accurate results with higher statistical significance.
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Description of Program

“The “Get Energy Smart” program goal is to educate children and their families about wise
energy usage in their homes and personal choices they can make to save money, protect the
environment and address climate change. The curriculum was designed to allow teachers to
incorporate the materials into their existing math/science instructional schedules with
supplemental activities on the Web.

The lessons are short, but relevant, and create opportunities for interactive, hands-on learning.
Students and families can perform an on-line energy audit of their own homes, which creates an
energy report for each participating family. After students perform the audit, those that live in
Duke Energy territory receive a free energy efficiency starter kit containing information and the
following items:

2 CFLs: a 13 Watt (60 Watt Equivalent), and a 20 Watt (100 Watt Equivalent)
Efficient showerhead

2 low flow aerators: one kitchen and one bathrooom

Weather stripping

Duke Energy Labeled DOE Energy Savers Booklet

Duke Energy Supplied Product Information and Instruction Sheet
Personalized Energy Survey report

Business reply card (BRC)

Water flow meter bag

12 Outlet and light switch gasket insulators

Refrigerator magnet

Night light

Duke Energy Supplied Toy (Glow Ring)

Hot Water Temperature Guage Card

Teflon Tape

Students that do not live in Duke Energy territory receive a kit containing the following
Ttems:

13 Watt CFL (60 Watt Equivalent)

Duke Energy Labeled DOE Energy Savers Booklet

Water Flow Meter Bag

Duke Energy Supplied Toy (Glow Ring)

8 Outlet Gasket [nsulators

Duke Energy Supplied Product Information and Instruction Sheet

Program Participation

Program Impact Type Participation Count
K-12 "Get Energy Smart" | Engineering 5,002
K-12 "Get Energy Smart" Billing 6,271
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Methodology

Overview of the Evaluation Approach
This impact evaluation has components: billing analysis and engineering estimates.

Study Methodology

Engineering Estimates
Engineering algorithms taken from the Draft Ohio TRM were used to estimate savings from all
measures. Building energy simulation models of prototypical residential buildings were used to
develop unit energy and demand savings estimates for outlet/switch gaskets. These unit energy
savings values were applied to customers in the engineering analysis sample.

Billing Analysis
Program tracking data was used to pull billing data from all participants. The billing data was
combined with information on participation date and whether the customer completed the mail or
online version. This was in turn linked to weather data (temperature) to form the dataset used in
the regression analysis.

Data collection methods, sample sizes, and sampling methodology

Engineering Estimates
Surveys were sent to 377 of the 3,619 K-12 participant families. Families in Duke territory
returned a total of 126 surveys. Eight surveys were returned by non-Duke Energy customers. The
survey asked the customer for information specific to each of the measures included in the
Energy Efficiency Starter Kit.

Billing Analysis
The results from the billing analysis represent the entire population of participants in Duke
territory with usable billing data, 6,271.

Number of completes and sample disposition for each data collection effort

Engineering Estimates
Families in Duke territory returned a total of 126 surveys. Eight surveys were returned by non-
Duke Energy customers.

Billing Analysis
Program tracking data was used to pull billing data from all participants. The billing data was
combined with information on participation date and whether the customer completed the mail or
online version. This was in turn linked to weather data (temperature) to form the dataset used in
the regression analysis.

Expected and achieved precision

Engineering Estimates
Engineering Estimates rely on participant survey responses. Sampling procedures for the
participant survey had an expected and achieved precision of 90% + 10%.

Billing Analysis

December 22, 2011 9 Duke Energy
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All savings estimates from the billing analysis were statistically significant at the 95%
confidence level.

Description of baseline assumptions, methods and data sources

Baseline assumptions for all measures were taken from the Draft Ohio TRM. Impact analysis for
the outlet/switch gaskets is based on unit energy savings derived from DOE-2.2 simulations of a
set of prototypical residential buildings.

Description of measures and selection of methods by measure(s) or market(s)
The measures and methods are shown below. All customers are in the residential market.

Measure Method
CFlLs Draft Ohio TRM
Low-flow showerheads Draft Ohio TRM
Faucet aerators Draft Ohio TRM
Outlet/switch gaskets D onio TRM wth
Water temperature card Draft Chio TRM
Night light Draft Ohio TRM

Billing Analysis
The billing analysis computed the overall savings associated with the program. There was no
mneasure-level investigation.

Use of TRM values and explanation if TRM values not used

Engincering Estimates
The TRM was used for all measures. In the case of the outlet/switch gaskets, DOE-2.2
simulations were used to supplement the TRM. This was necessary because existing air leakage
was not measured. The baseline condition of a building significantly impacts the opportunity for
energy savings through air-sealing. Without this information, accurate savings calculations using
engineering algorithms alone are impossible. Instead, DOE-2.2 simulations were performed,
adding the indicated improvement to a set of prototypical residential buildings, and attributing
equal savings to each incidence.

Billing Analysis
The billing analysis provides estimate of the savings that were actually achieved by participation
households, thus there was no need to use TRM values.

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

Engineering Estimates
Measure adoptions were self-reported by the customers. There is a potential for social
desirability bias' but the customer has no vested interest in their reported measure adoptions, so,

! Social desirability bias occurs when a respondent gives a false answer due to perceived social pressure to “do the
right thing.”
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this bias is expected to be minimal. There is a potential for bias in the engineering algorithms,
which was minimized through the use of building energy simulation models, which are
considered to be state of the art for building shell and HVAC system analysis.

Billing Analysis
The specification of the model used in the billing analysis was designed specifically to avoid the
potential of omitted variable bias by including monthly variables that capture any non-program
effects that affect energy usage. The model did not correct for self-selection bias because there
is no reason to as long as the program remains voluntary.

Snapback and Persistence

The theoretical additional energy and capacity used by customers that may occur from
implementing an energy efficiency product, often called “snapback” if it occurs, is by design
already captured in the impact evaluation through the billing analysis approach. The billing
analysis approach uses actual energy use between the pre and post condition compared to what
would occur without the program (control). All market or program effects conditions, including
snapback, are already accounted for in this evaluation method. Further, there is little to no
literature or snapback analysis within the evaluation industry that has been able to identify a
snapback condition. The so-called snapback that has recently been referenced in the press has
been the impact of normal electric demand growth that shows up in all customers as new
products, services, and technologies are acquired and used. However, as noted above, any
snapback that does occur would be captured in the evaluation design because of the use of pre
and post billing analysis.

The billing data analysis, by using usage data from customers who participated as long as over
two years ago, indicates that the impacts of the K-12 program are likely to persist for at least two
years. However, the evaluation did not address how long these savings are likely to persist over
time because the time span of the available data was not sufficient to address this issue. Both
persistence and technical degradation are included in the calculation of each measure’s effective
useful life shown in Appendix D: DSMore Table.
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Evaluation Findings

Billing Analysis

This section of the report presents the results of a billing analysis conducted over the participants
in the Ohio K-12 program. Billing data was obtained for all participants in the K-12 program
between July, 2009 and March, 2011 and that had accounts with Duke Energy. After processing,
there were a total of 6,271 usable accounts.” A panel model was used to determine program
impacts, where the dependent variable was monthly electricity consumption from January 2009
to March 2011. The results of the billing analysis are presented in Table 5.

Table 5. Estimated Ohio K-12 Impacts: Billing Analysis

kWh t-value
Per Participant Annual Savings (Gross) 113 2.33
Per Participant Annual Savings (Net) 87

This table shows that the K-12 program produced statistically significant savings for participants
in Ohio. The variance between the engineering estimates and the billing analysis can be
explained by customer behavioral and psychological effects that are not accounted for in the
engineering analysis. These effects include survey biases such as customers’ inability to
accurately estimate operating hours and imperfect recall regarding the wattage of the
incandescent lamps replaced. For example, the Ohio Residential Smart $aver CFL study, dated
June 29, 2010, compared customers’ self reported hours of operation to the actual hours of
operation, measured with lighting loggers, and discovered that customers responding to the
survey overestimated their lighting usage by about 40%. The remainder of this section discusses
the procedure used in the billing analysis.

For this analysis, data were 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 possible to control,
simultaneously, 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 (¢.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-

% In order to maximize the use of the data, a single model was estimated over all states (Ohio, North Carolina, Souih
Carolina and Kentucky). Therefore, the actual sample size in the model included 6,271 households in Ohio, 10,503
in North Carolina, 3,251 in South Carolina and 398 in Kentucky, for a total sample size of 20,423 households.
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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:

Vig =0+ Ky + &g

where:
Vi = energy consumption for home 7 during month ¢
oy = constant term for site 7
B = vector of coefficients
x = vector of variables that represent factors causing changes in energy consumption
for home 7 during month ¢ (i.c., weather and participation)
£ = error term for home 7 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 K-12 program is captured by including a variable which is equal to one for all
months after the household participated in the program. The coefficient on this variable is the
savings associated with the program. In order to account for differences in billing days, the
usage W?S normalized by days in the billing cycle. The estimated electric model is presented in
Table 6.

Table 6. Estimated Savings Model — dependent variable is log (daily kwh usage), June 2009
through March 2011 (savings are negative)

? As stated previously, a single model was estimated over participants in all states. Thaus, this tabie presents the
impacts for the Carclinas and Kentucky in addition to the impacts for Ohio.
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Independent Variable Coefficient .
(percentage {100) t-value

K-12 participation — Ohio -0.0067 -2.33

K-12 participation - Carolina -0.0125 -6.00

K-12 participation - Kentucky -0.0227 -1.79
Sample Size 478,093 observations (20,423 homes)

R-Squared 74%

Note that in this table, the dependent variable is the natural log of the monthly energy use. In
this specification, the coefficient represents the savings as a percentage of the participant’s
usage. To derive the kWh savings, the coefficient in the table was multiplied by the average
annual usage per participating household in Ohio (16,842 kWh/year) to give the 113.2 kWh/year
savings estimate. The complete estimate model, showing the weather and time factors, is
presented in Appendix B: Estimated Statistical Model.

Since some participating customers received an additional six-pack of CFLs, this analysis
investigated both the effect of these additional CFLs on the overall impact estimates, as well as
the impact associated with these additional CFLs. The results are presented in Appendix E:
Effect of Additional CFLs. The finding that there is no statistical difference in the savings may
be a result of the small sample size for the six-pack customers. These customers were such a
small part of the population of customers that they essentially had no impact on the savings
analysis.
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Engineering Estimates

The K-12 program required participants to fill out and return a pre-participation guestionnaire to
Duke Energy before becoming eligible to participate. The K-12 program provided an Energy
Efficiency Starter Kit to each participant that filled out and returned their questionnaire.
Participation was not limited to Duke Energy customers, however, Non-Duke Energy customers
received an abbreviated kit containing only one 13-watt CFL and four outlet and four switch
gaskets. A mail-in survey was later mailed to a randomly selected sample of 395 participants,
377 Duke Energy customers and 18 Non-Duke Energy customers.

The results of this survey with the associated energy impact estimations for each of the kit items
are presented below. Responses were received from 134 of the 395 participants, 126 from Duke
Energy customers and eight from Non-Duke Energy customers. For the purpose of calculating
overall savings estimates, the responses and estimated energy savings of these 134 respondents
from the Ohio participants have been extrapolated to the full population of 5,002 participants that
received an Energy Efficiency Starter Kit through the K-12 program between June 2009 and
mid-September 2010. All algorithms used in the calculation of the savings estimates herein can
be found in Appendix C: Impact Algorithms. The results are summarized in Table 7 and Table 8.

Table 7. Total Program Savings by Measure for Duke Energy Customers

Measure kWh kW therms
CFLs 963 976 76.1 -1,643
Low-Flow Showerheads 314,413 34.5 43,437
Faucet Aerators 53,368 06 5,306
Qutlet/Switch Gaskets 22162 4.3 606
Water Temperature Card 13,502 1.5 1,865

| Night Light 93 0.0 0

DUKE ENERGY 1,367,514 117 49,570

Table 8. Total Program Savings by Measure for Non-Duke Energy Customers

Measure kWh kW therms
CFLs 6,452 0.5 -11
Qutlet/Switch Gaskets 292 0.1 8
NON-DUKE ENERGY 6,745 0.6 -3

Table 9. Net Program Savings by Measure for Duke Energy Customers

Measure NTG % kWh kW therms
CFLs 28.54% 688 857 b4 4 -1,174
Low-Flow Showerheads 12.15% 276,212 30.3 38,158
Faucet Aerators 10.00% 48,031 0.58 4775
Qutlet/Switch Gaskets 18.48% 18,066 3.54 494
Water Temperature Card 0.00% 13,502 1.54 1,865
Night Light 0.00% 93 0.00 0
DUKE ENERGY 23.6% 1,044,761 90 44120
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Table 10. Net Program Savings by Measure for Non-Duke Energy Customers

Measure NTG % kWh KW therms
CFLs 28.54% 4,611 0.356 -7.86
Cutlet/Switch Gaskets 18.48% 238 0.047 6.51
NON-DUKE ENERGY 28.1% 4,84% 0.402 -1.35

There were a total of 4,905 kits distributed to Duke Energy customers and 97 distributed to Non-
Duke Energy customers. A net savings of 1,051,506 kWh was achieved, 1,044,761 kWh by
Duke Energy customers and 4,849 kWh by Non-Duke Energy customers. The savings from CFL
installations is responsible for the majority (66%) of the total program kWh savings. Low-flow
showerheads contribute another 26% and are also the only measure supplying an appreciable
amount of therm savings, 86% of the program total. Together, these two measures comprise 92%
of the total program kWh savings.

Table 11, Net Program Savings Per Participant by Measure for All Duke Energy and Non-
Duke Energy Participants

Measure kWh kW therms
CFls 1388 0.0109 ¢ -0.2364
Low-Flow Showerheads 56.3 0.0062 77796
Faucet Aerators 9.79 0.0001 0.9735
Qutlet/Switch Gaskets 3.66 0.0007 0.1000
Water Temperature Card 2.75 0.0003 0.3803
Night Light 0.02 0.0000 0.0000
TOTAL PER PARTICIPANT 212 0.0183 9.07

The combined net to gross percentage is 23.6% for Duke Energy customers and 28.1% for Non-
Duke Energy customers. The comprehensive net to gross percentage is 23.62%. These
percentages, along with net program savings, are broken down by measure in Table ¢ and Table
10. Program-wide per-participant kWh savings with all Duke Energy and Non-Duke Energy
customers combined is 212 kWh, as shown in Table 11.

CFLs

The standard Energy Efficiency Starter Kit included one 13-watt CFL and one 20-watt CFL. The
kit received by Non-Duke Energy customers contained just the 13-watt CFL. Duke Energy
customers that indicated that they had fewer than seven CFLs currently installed in their home
when they filled out their pre-participation questionnaire and that had not exceeded the twelve
CFL threshold within the CFL tracker, a database used by Duke to track CFL program
participation, also received an additional six pack of CFLs* containing three 13-watt CFLs and
three 20-watt CFLs; 1,142 such kits were given away. Non-Duke Energy customers were
ineligible to receive this supplement.

A total of 224 13-watt CFLs and 180 20-watt CFLs were instalied by 120 Duke Energy
customers, an install rate of 87% and 70%, respectively. A total of 16,759 CFLs were given

* An analysis of the additional 6 pack is in “Appendix E: Effect of Additional CFLs”.
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away, 8,331 each of 13 and 20-watt CFLs to Duke Energy customers, and 97 13-watt CFLs to
Non-Duke Energy customers. As presented in Table 12, a total £ 7,233 13-watt and 5,812 20-
watt CFLs were installed by Duke Energy customers. Another 84 13-watt CFLs were installed
by Non-Duke Energy customers. To avoid inaccuracy due to insufficient sample size, the install
rate for Duke Energy customers, 87%, was carried over to the non-customers.

Table 12, Total Number of CFLs Installed with Gross Annual Savings Estimates

Total Installed | Install Rate kKWh kW therms
13W CFL 7,233 B87% 554,172 427 -945
20W CFL 5812 70% 409,804 33.4 -698
lON-DUKE ENERGY B84 87% 6,452 05 -11
TOTAL 13,130 78% 970,428 76.6 -1,854

From the mail-in survey, it was determined that, on average, participants use the 13-watt CFL to
replace a 64-watt incandescent bulb and the 20-watt CFL to replace a 69-watt incandescent bulb.
On average, customers reported that these bulbs are operated for 4.03 and 3.82 hours per day,
respectively. The savings from installing each wattage of CFL are presented in Table 12.
Extrapolating the data collected from the survey to the full population of program participants,
K-12 participants reduced their gross annual kWh consumption by 970,428 kWh, or 203 kWh
per household/participant per year. Mean values are shown in Table 13. Of the total savings,
554,172 kWh (58%) is from 13-watt CFLs and the other 409,804 kWh (42%) comes from 20-
watt CFLs. This results in gross per-installation annual savings achievements of 76.6 kWh and
70.5 kWh. respectively. The slight increase in therm consumption occurs because incandescent
bulbs burn much hotter than CFLs and consequently, homeowners must use a little more gas
heating their homes in the winter.

Table 13. Mean Gross Annual Savings Estimates per Participant from Participants
Installing CFLs

kWh kW therms
13W CFL 122 0.009 -0.21
20W CFL 98 0.008 -0.17
COMBINED 203 0.016 -0.35

Outlet and Switch Gaskets

The standard Energy Efficiency Starter Kit contained 12 gaskets. The kit received by Non-Duke
Energy customers contained only eight gaskets. Forty-one out of the 126 Duke Energy customers
surveyed combined to install a total of 224 outlet and/or switch gaskets out of the 1,512 provided
to them in the kit (15%5) into exterior walls. Applying the same implementation rate to the Non-
Duke Energy customers yields another 10 gaskets installed. Gasket installations in interior walls
will realize zero savings and are therefore not counted. Projecting these numbers onto the entire
participant base yields 8,720 gaskets installed by Duke Energy customers and 115 installations
by Non-Duke Energy customers. Table 14 shows this installation information along with the
savings estimates. From Table 15, each Duke Energy participant installed 5.46 gaskets and each
Non-Duke Energy participant installed 3.59 gaskets in exterior walls. The outlet and switch
gaskets installed by Duke Energy customers provided gross energy savings of 22,162 kWh, for
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an average of 13.9 kWh per participant per year. Non-Duke Energy customers saved 292 kWh,
an average of 9.1 kWh per participant per year.

Table 14. Total Gaskets Installed in Exterior Walls with Gross Saving§ Estimates

Total Installed | Install Rate kWh kw Therms

DUKE ENERGY B, 720 15% 22,162 4.35 806

! NON-DUKE ENERGY 115 15% 202 0.06 17

‘ TOTAL 8,835 15% 22,454 4.41 623

Table 15. Mean Gaskets Installed in Exterior Walls with Mean Gross Savings Estimates
Average Installed kWh kw therms

DUKE ENERGY 5.46 139 0.003 0.38
NON-DUKE ENERGY 3.59 9.1 0.002 0.53
TOTAL 5.43 13.8 0.003 0.38

Low-Flow Showerheads

A total of 72 out of 126 (57%) low-flow showerheads were installed from the kits. Given that
57% of the patticipant population has installed their showerheads, it can be assumed that 2,803
have been installed in total. Low-flow showerheads were not provided to Non-Duke Energy
customers. Participants that installed the showerhead lowered their daily hot water consumption
for showers from 20.3 gallons before the installation to 9.8 gallons after the installation.

Table 16 shows the installation figures along with estimates of their savings. An estimated gross
314,413 kWh is saved, an average of 112 kWh and 15.5 therms per installation per year. as seen
in Table 17. In Ohio, 74% of participants have a gas water heater and 26% have an electric water
heater.

Table 16. Total Low-Flow Showerheads Installed with Gross Savings Estimates

Total Installed | Install Rate | kWh® kW therms
2,803 57% 314,413 34.46 43 437
Table 17. Mean Gross Saviﬂs Estimates for Installed Low-Flow Showerheads
kWh kW therms
112 0.012 15.5

* All numbers and savings for water-related measures presented in the tables are program-wide. For example,
participants with electric water heaters achieve electric and demand savings, while participants with gas heaters
achieve only therm savings. This applies to low-flow showerheads, faucet aerators, and water temperature cards.
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Faucet Aerators

One kitchen and one bathroom faucet aerator were given out in each Duke Energy customer kit.
A total of 111 aerators were installed by 73 people with a 44% installation rate. Extrapolating
this data to fit the participant population, 4,321 aerators are ¢stimated to be instalied. Faucet
aerators were not provided to Non-Duke Energy customers. Table 18 shows that the aerators
provided by the kit have saved 52,860 gross kWh. In Table 19, it is shown that per installation,
this is about 12.35 kWh annually. In Ohio, 74% of participants have a gas water heater and 26%
have an ¢lectric water heater.

Table 18, Total Faucet Aerators Installed with Gross Savings Estimates

Total Installed

Install Rate

kWh

KW

Therms

4,321

44%

53,368

0.64

5,306

kWh

kW

therms

0.0001

1.228

Table 19. Mean Gross Savings Estimates for Installed Faucet Aerators

12.35

water Temperature Cards

A total of 48 out of the 126 participants (38%) reported using their water temperature card.
However, only ten of these 48 people (21%) changed their water heater temperature based on the
card’s result. This means that approximately 8% of people have adjusted their water heater.
Applying this number to the full population returns 389 adjustments made. Water temperature
cards were not provided to Non-Duke Energy customers. For participants that made an
adjustment, their average hot water temperature went from 135 degrees before the change to 124
degrees after the change. As shown in Table 20, an estimated 13,502 kWh per year was saved as
a result of these changes, an average of 34.7 kWh per participant per year, as seen in Table 21. In
Ohio, 74% of participants have a gas water heater and 26% have an electric water heater.

Table 20. Total Water Temperature Cards Used with Savings Estimates for Adjustments

Total Used | Usage Rate kWh kW therms
389 8% 13,502 1.54 1,865
Table 21. Mean Savings Estimates for Water Temperature Adjustments
kWh KW therms
34.7 0.0040 4,792

LED Night Lights

Qut of the 126 participants, 100 installed the LED night light, an installation rate of 79%. Just
over half of these night lights, 54%, replaced an existing night light, meaning that the other 46%
were used in a socket where there was previously no night light, this subtracts a small amount of
savings from the measure. In all, there were 2,113 replacement night lights and 1,781 new night
lights. Table 22 shows a total savings of 93 kWh per year. There were no kW -or therm savings,
and the LED night lights were not provided to Non-Duke Energy customers.
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Table 22. Total LED Night Lights installed with Savings Estimates

Total Installed

Instalt Rate

KWh

3,893

79%

93
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Appendix A: Required Savings Tables

The required table showing measure-level participation counts and savings for each program is
below.

Verified Verified Gross Gross
Participation | Perunit | Perunit Verified Verified
Measure Count KWh KW KWh KW
impact impact Savings Savings |
CFls 5,002 79.79 0.0630 399,116 315
Low-Flow Showerheads 5,002 26.02 0.0071 130,177 35.7
Faucet Aerators 5,002 4.42 0.0001 22,096 0.62
Qutlet/Switch Gaskets 5,002 1.83 0.0004 9,176 1.78
Water Temperature Cargd 5,002 1.12 0.0001 5,500 0.62
Night Light 5,002 0.01 0.0000 39 0.00
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Appendix B: Estimated Statistical Model

This appendix show the complete model estimated for the billing analysis. The model includes
indicators for each month (the yearmonth variable), temperature, the state the participant resides.
and the participation variables.

Variable | Coefficient Std., Err. t-value P>t} [95% Conf. Intervall]
_____________ Fm e e, ———— . —
Ohio Part | =-.0087198 ,00289 ~2.33 0.020 -.0123841 -.0010553
Carolina Part| -.0124677 0020724 ~6.00 0.000 -.0165433 -.0083921
Kentucky Part( -.0D22727¢6 L0126868 -1.79% D.073 ~.0475333 L0021381
yearmonth (time wvariables)
200502 | -.052312 .03375¢ -1.55 0,121 ~.118472€ .0138487
200803 I -.0715783 .0421097 -1.7¢ 0.089 ~-.154109% .0109574
200904 | -.1556293 ,0601211 -2.59 0.010 ~-.2734648 -.0377938
20090% | -1.0639&4 .0581443 -18.30 0.000 ~-1.177925 -.9500025
200806 | -3.438992 .DB69149 ~39.57 0.000 -3.609343 -3.268841
200907 | -3.608707 .1163904 -30.%9 0.000 ~-3.834829 -3.378586
200908 | -3.965854 L1156231 ~33.15% 0.000 -4,200411 ~3.731496
200909 | -2.858674 0768451 -37.20 0.000 -3.009288 -2.708058
200910 | -1.481454 .0436092 ~33.97 0.000 -1.566927 -1.395982
200911 | --3275281 .06533933 -5.01 D.00o -.455697 -.1993582
200912 | .1487411 .033256 5.48 0.000 ,1235604 L2639217
201001 | .1349608 .0392585 3.44 0.001 ,0580153 -2119063
201002 o .1203595 .0412687 2.92 0.004 .0384741 -2012449
201003 | 5782758 .0408695 14.11 0.000 .4879767 . 6585745
201004 | .1993842 0500427 3.08 0.000 .1013021 2974663
20100% | -2.783248 .081569%6 -34.12 G.000 -2.,943122 -2.623374
201006 | -3.55006& Q763178 -46.52 0.000 -3.699641 -3.4Q0048
201007 ] -4.569839 .1307381 -34.55 0.000 -4.826182 ~4.313697
201008 | -3.8259348 .1086061 -34.81 0.000 -4.040772 -3.611123
201009 | -Z.843417 0753555 -37.73 0.000 -2.991111 -2.695722
201010 | -2.341425 .0447405 -52.33 0.000 -2.42911% -2.253735
201011 | -.0632438 .044417 -1.42 0.154 -.1502997 .023g121
20101z | .1765302 028746 5.93 0.000 .118229 .2348314
z01101 f L2212299 .0471835 4.68 0.600 .1287518 .313708
z01102 | .555201 .0426248 13.02 0.000 .4716578 . 6387442
201103 | L5683593 .047879 11.92 0.000 47491 .G6618087
temperature interacted with monthly indicator
200801 | -.0138686 .QGO7EZ26 -18.18 0.000 -.0153832 -.012373%
200802 | -.0143048 .0007527 -19.00 0.000 -.0157802 -.012829¢
200903 | -.0135311 .0007972 -16.97 0.000 -.0150937 -.0119686
200904 | -.0127076 .0010832 -11.73 0.000 ~.0148307 -.0105844
200905 | .0039433 .0008611 4.58 0.000 L0022555 .0056311
200906 | .04105386 .n011428 35.92 3.000 -0288135 .0432937
200%07 | .0456421 ,0016258 28.07 0.000 . 0424556 .D488285
200808 | .0485673 .0016261 29.87 0.000 .0453803 .0517543
200309 | .0363371 .0010932 33.24 0.000 .0341945 .0384738
200910 | .2143571 0006964 20.61 2.000 .0129921 .0157221
200911 | -.0096781 .0012833 ~7.54 0.000 -.0121934 -.0071629
200912 | -.0224782 L 0006526 -34.45 0.000 -.0237572 -.0211991
201001 | -.0170185 .0011085 -15.35 0.000 -.01%181 -.014846
201002 | ~-.0198193 0012126 -16.34 0.G0D -.022195% ~.0174426
201003 | -.0270605 .0008987 -38.73 0.000 -.0284299 -.0256911
201004 | -.0167514 L0007344 -22.81 0.000 -.0181%07 -.0153121
201005 .0289119 .0011713 24,68 0.000 .0266162 .0312077
201006 | .D41750& 000857 43.863 0.000 .0D398749 L 0436262
201007 | .0565541 .00166¢ 33.95 0.000 .0532889 .0598194
201008 | 0473564 .0013879 34.12 0.000 0446361 05006767
201009 | .0368167 .0010226 26.00 0.000 .0348125 .038821
zZo1io1o0 ) ,0286051 .0006504 43.98 0.000 0273304 .0298798
201011 | -.0D166427 .0008z61 -20.15 0.000 —-.0l828618 -.0150236
201012 | -.024%429 .0005702 -43.75 0.0C00 -.02€0605 -.0238254
201101 | -.020%974 .0014676 -14.31 0.000 ~.0238737 -.018121
201102 | -.0273321 .0009304 -29.38 0.000 -.0291557 -.0255085
201163 ¢ --0281819 ,0008984 -31.38 0.000 -.0299527 -.0264311
state interacted with monthly indicatcr
2 200901 | .2404777 .0146982 16.3¢ 0.000 .2116655 .2692858
2 200802 | .3097867 .0141364 21.91 0.000 .2B20758 .3374936
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2 200903 | .2506865 0114111 21.97  0.000 .228301 .273032
2 200804 | .1930738 0116537 16.57  0.000 .1702328 .2159147
2 200805 |  .1268657 L011327 11.20  0.000 104865 2490663
2 200867 | -.200628 0153021 -13.11  0.000 -.23061%8  -.1706383
2 200908 | -.1056397 0147499 -7.16  ¢.000 -.134549  -,0767304
2 200908 | -.248503 0145415 -16.95  0.000 -.2750039  -.2180021
2 200810 | -.1033328  ,0149927 -6.89  0.000 -.132718  -.0739478
2 200911 | 1851111  .0165659 11.17  0.000 .1526424 .2175797
2 200912 | .4145755 .0145%6  28.40  0.000 .3B5Y679 4431832
2 201001 | 304881 .0152787 19.95  0.000 .2749152 3348068
2 201002 | .409B067 0175765  23.32  D.Q00 .3753573 4442562
2 201003 §  .2172948 011091 19.59  0.000 .1955568 2390328
2 201004 1113218  .0107755 10.33  0.000 .0802021 1324416
Z 201005 | .2286814  .0108011  21.26  G.000 .2085116 .2508512
7 201006 | J05560% . 0108398 5.13  0.000 .0343633 0768547
2 201007 | -.1511093 012124 -12.46  0.000 -.174872  -.1273487
2 201008 | -.1792477  ,0123859 -14.46  0.00Q -.2035433  -.1549521
2 201009 | -.2885355  .0135805 -21.25  0.000 -.3151528 - 2615181
2 201010 | ~.2003509  ,0132729 ~-15.09  0.000 -.2263653  -.1743364
2 201011 | 3172147 0153583 20.561 0.000¢ .287041 . 3473884
2 20L01Z | .5328833  ,0148749 35.82  0.000 5037289 5620377
2 201101 | .3508014  ,0162304 21.61  0.000 .3189903 .3B25126
2 201102 |  .2363542 0114875  20.57  0.000 .2138391 .2588894
2 201103 |  .2976398  .0121518 24.4%  0.000 2738228 . 32145689
3 200801 | -.0335728  ,02877%%  -1.17  0.243 -.0B93807 0228348
3 200B02 ) 0026508 0297882 0.9%  0.929 -.055733% .0610348
3 200803 | -.0168359 .029722 -0.57  0.571 -.0750801 0414184
3 200904 | ~.02117%7  .0283686  -0.75  0.455 -.07676813 .0344219
3 200805 | -.1413398 (286474 -4.93  0.000 -.1974879  -,0851918
3 200807 | -.0013518  .0262434 -0.05  0.956 -.0569081 .0538044
3 200908 | .0572144 0280412 2.04  0.041 00225486 1121742
3 200905 1 -.0861745 0279539 -2.08  0.002 ~.1410422  -.0313077
3 200910 | ~-.0843118  .G279604 -3.02  0.003 -.1391133  -.02%5103
3 200911 | -.0351205  .0250048 -1.25  0.210 -.090009 .0197681
3 2008912 | .08B72507  .0281925 3.09  0.002 .0319942 .1425072
3201001 | -.0360286  .0285158 -1.26  0.206 -.0819187 0198614
3 201002 | .0130815 0287192 D.46  0.649 -.0432074 0693703
3 201003 | -.0435733 0286941 -1.52  0.129 -.0993129 .G126662
3 201004 | -.0887561  .0284881 -2.06  0.033 -.114582  -.0028202
3 201005 | .DOSE59] .029481 0.20  0.842 -.0519228 0636409
3 201006 | 1033168  .0Z85559 3.0 0.000 0453582 1612453
3 201007 | .0270181  .0294907 0.92  0.280 -.0307827 .C848188
3 201008 | .0084112  .0285064 0.29  0.776 -.0494203 0862427
3 201009 | -.0501598  .0295561 -1,70  0.090 -.1080889 0077693
3 201010 | -.0750878  .0309838 -2.42  0.015 -.135815  -.0143606
3 201011 |  .0130509 0310657 0.42  0.674 -. 0478369 0739386
3201012 | .1036032  ,0310394 3.31 0.001 042767 .1644394
3 201101 | -.0131601 0311185 -0.42  0.672 -.0741474 .0478272
3 201102 | -.0180948  ,0312241 -0.58  0.562 -.0792932 0431035
3 201103 | -.026B983 0311963 -0.8%  0.389 -.0880421 0342456
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Appendix C: Impact Algorithms

CFLs

General Algorithm

Gross Summer Coincident Demand Savings

AkWS = units x [(WG{IS X DE. )b;aat;gwaﬂs X D‘F; Jee J

x CFg x (1 +HVACq, s)

Gross Annual Energy Savings

AkWh = units x
1000

(Waits x DF), ... - (Watis x DF),, J y

FLH x (1 + HVAC,)
Atherm = AkWhx HVACg

where:

AkW = gross coincident demand savings

AkWh = gross annual energy savings

Atherm = gross annual therm interaction

units = number of units installed under the
program

Wattsee = connected (nameplate) foad of energy-
efficient unit

Wattspase = connected (pameplate) 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 = 0.023625

HVACyY = HVAC system interaction factor for demand
=0.1628

HVAC, =HVAC system interaction factor for annual

gas consumption = -0.0017

13 W CFL Measure
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