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1. Executive Summary

This report presents final evaluation results for FirstEnergy’s Home Energy Analyzer (“HEA”) program implemented in 2010 in the service territories of its three Ohio operating companies, The Cleveland Electric Illuminating Company (“CEI”), Ohio Edison Company (“Ohio Edison”), and The Toledo Edison Company (“Toledo Edison”) (collectively “Companies”).  ADM Associates, Inc. (“ADM”) evaluated the impact of the HEA program by examining the effect of online versus telephone audits (at three levels of audit intensity) on reductions in home electricity consumption using a pretest-posttest control group design over 24 months spanning 2009 and 2010.  ADM’s evaluation utilized regression analysis of monthly billing records.
A total of 43,575 FirstEnergy customers participated in the HEA program in Ohio in 2010. Most of these customers (65%) used the online audit method. FirstEnergy reported ex ante annual savings of 13,073 megawatt hours (MWh) for 2010.  ADM’s M&V activities verified annualized electricity savings of 28,456 MWh attributable to participation in the HEA program in 2010 which yielded a gross realization rate of 218% for the 2010 HEA program. Partial year MWh savings attributable to the 2010 HEA program are 18,122 MWh. The verified critical peak demand reduction for 2010 was 0.187 MW. Indicators of program impact are presented in Table 1-1.

Table 1‑1.  Summary of Annualized Energy and Demand Savings Impacts

	Program Name
	Program Goals
	Ex Ante Savings
	Ex Post Savings

	
	Gross MWh
	Gross MW
	Gross MWh
	Gross MW
	Gross MWh
	Gross MW

	Home Energy Analyzer
	3,201
	0.91
	13,073
	2.00
	28,456
	0.187


The results of the billing analysis indicate that HEA program participants used 5.35% less electricity in 2010 compared to similar FirstEnergy Customers who did not participate in the HEA program. ADM’s conclusion is that the HEA program was effective in reducing consumption for program participants by roughly 5% in 2010. In Table 1-2, program level results are shown for each of the three First Energy operating companies in Ohio. 

Table 1‑2.  Summary of Annualized Gross Ex Post Energy and Demand Savings by Utility

	Utility
	MWh
	MW

	CEI
	9,954
	0.616

	Ohio Edison
	15,682
	0.398

	Toledo Edison
	2,821
	(0.828)


Note: Positive values indicate a decrease in kWh/kW whereas negative values indicate an increase.
Table 1-3 presents percentage savings by audit level, method and utility company. The percentage results presented in Table 1-3 clearly show that phone audits tend to be more effective than online audits in reducing home electricity consumption at each level of audit intensity. In addition, customers who used the telephone audit method used less electricity in response to warmer weather and had a peak kW reduction as a result
Table 1‑3. Percent Savings by Utility, Level, and Method
	CEI

	 
	Phone
	Online
	Combined

	Lvl 1
	10%
	1%
	2%

	Lvl 2
	11%
	3%
	6%

	Lvl 3
	12%
	8%
	8%

	Ohio Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	11%
	-1%
	0%

	Lvl 2
	12%
	4%
	6%

	Lvl 3
	13%
	8%
	8%

	Toledo Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	8%
	5%
	5%

	Lvl 2
	9%
	1%
	3%

	Lvl 3
	10%
	9%
	9%

	Combined Totals All Utilities

	 
	Phone
	Online
	Combined

	All Levels
	11%
	3%
	5%

	Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate an increase. (2) The combined column is a weighted average by the number of participants for each method at the corresponding level.


Greater savings using the online method were generally associated with higher levels of audit intensity. Alternatively, phone audit users appear to achieve high electricity savings results regardless of audit intensity.
The evaluation study was not a randomized control trial and selection bias has a role in explaining the results. Specifically, the telephone and online audit users come from different customer populations. Telephone audits typically stem from customers calling in with a “high bill” complaint and are generally used to resolve situations related to high levels of home electricity consumption. In fact, ADM found that the average monthly pre-audit electricity bill for telephone audit users was 13% higher than that of online audit users.  It appears reasonable, therefore, that the telephone audit users may have differed from the online users in terms of motivation levels bearing on the desire to resolve home energy consumption issues and related costs. The greater savings realized by telephone audit users may also be somewhat of a statistical artifact related to their higher pre-audit levels of electricity consumption. That is, high initial levels of a measured quantity tend to “regress to the mean” when observed over time after an intervening event, such as participation in a home energy audit. 

ADM recommends, however, that any future evaluation of the HEA program include a process evaluation component to determine why customers use the different home energy audit methods and also to identify the actual benefits that users realize from each method. Of particular interest would be to determine the actions taken by customers as a result of a home energy audit.
In terms of promoting the online method for which the HEA program was primarily designed, ADM recommends that FirstEnergy encourage online users to go beyond level 1 in conducting home energy audits. ADM also recommends that FirstEnergy market the HEA program by making potential users aware that greater savings will generally be realized by conducting online audits at levels 2 and 3 rather than at level 1. 
Finally, the combined total estimates in Table 5-4 should be used to replace the expected kWh per participant estimates for the program going forward, as displayed in Table 3-1 for the 2010 program year. For example, the combined ex ante estimate of annualized kWh savings for the total program going forward is 416 kWh per participant. If interest is restricted to online audits, then the overall annualized ex ante savings estimate would be 233 kWh per participant. 

2. Introduction and Purpose of the Study

Under contract with FirstEnergy, ADM undertook studies to estimate and verify the savings being realized through the energy efficiency programs that FirstEnergy implemented in Ohio in 2010. This document is the Final Report for the impact evaluation of the HEA program in Ohio.

The purpose of this evaluation was to answer four major research questions.

· To what extent has the HEA program resulted in net electric energy savings for participating customers (compared to similar nonparticipating customers) in each of the three Ohio utilities, as measured by annualized reductions in kilowatt hours (kWh) per customer?

· How do the two energy audit methods – online vs. telephone – compare in producing electric energy savings for customers?

· How do the three levels of involvement compare in producing electric energy savings?

· How effective is the program for online audit users compared to telephone audit users at each level of audit involvement?

Analysis of the impact of the HEA program on energy savings was conducted using regression analysis of billing data. The main objectives of the analysis were to quantify the impact of the program as a function of level (1 vs. 2 vs. 3) and type (online vs. telephone) of program participation on energy consumption, after controlling for the effects of weather and other factors. 

3. Description of Program

First implemented in December 2009, Ohio’s HEA program allows residential customers in single family and multi-family homes to analyze their home energy use and billing history at no cost to themselves. Participation is on a continuous basis and customers can take a home energy audit at any time during the year. Home energy audits can be conducted in one of two ways: 

· By using a personal computer to access the online home energy analyzer software application, developed by Aclara, that is available on the utility’s website; or 

· By telephone with the assistance of a Contact Center Representative. 

Three levels of a home energy analysis report are possible, depending on how deeply the customer chooses to go in conducting a home energy audit.  

· In a Level 1 audit, the customer completes a home profile and receives a Level 1 Report which identifies the customer’s top ways to save energy in their home. A Level 1 Report also shows the customer how their home compares to similar homes in the area on electricity usage and a pie chart shows how energy is distributed across various end uses in the home. 

·  In a Level 2 audit, the customer completes an appliance profile.

·  In a Level 3 audit, the customer can go in-depth in exploring different ways to save energy in the home. Customers who complete Levels 2 and 3 receive a Home Energy Analysis report. More information is provided in a Level 3 report compared to a Level 2 report. In general, a Home Energy Analysis Report provides a summary of annual energy costs associated with the customer’s appliances, a monthly energy use home comparison, and specific energy saving opportunities are identified for the customer’s home.

Participation in the HEA program in 2010 is summarized in Table 3-1. Over half (51 percent) of the 2010 participants were in the Ohio Edison service territory and overall, 65 percent of the participants elected the online audit method. Also, over one third of the 2010 participants were involved in telephone audits which resulted from “high bill” customer complaints. In both online and telephone audits, customers were provided with information they could understand and act upon, including such things as the cost of heating and cooling their homes, the reasons their bills may have changed, and whether the customer takes service under the most favorable rate schedule.
Table 3-1 also shows FirstEnergy’s expectations for kWh and kW savings per customer and the expected level of savings contribution for the HEA program as a proportion of the total FirstEnergy Ohio energy conservation portfolio (EE/DR Ratio).

Table 3‑1.  Participation Levels and Expected Savings

	Utility
	Residential Customer Population
	Participants
	Expected Savings per Participant
	EE/DR Ratio

	
	
	Online Method
	Phone Method
	Total Program
	kWh
	kW
	

	CEI
	272,450
	9,447
	5,679
	15,126
	300
	.046
	.01

	Ohio Edison
	922,104
	14,701
	7,463
	22,164
	300
	.046
	.01

	Toledo Edison
	665,064
	4,250
	2,035
	6,285
	300
	.046
	.01

	Total Program
	1,859,618
	28,398
	15,177
	43,575
	300
	.046
	.03


Note. Participation counts are through December 2010.
4. Methodology

This chapter describes the methods employed by ADM in evaluating the impact of the HEA program in Ohio in 2010. The goals for the impact evaluation included:

· Designing a regression model to describe the monthly energy consumption of households, and the resulting percent savings associated with program participation.

· Utilizing the regression model to estimate weather sensitive and non-weather sensitive savings and using actual Ohio 2010 weather data to calculate annual kWh savings. 

· Applying kW factors independently to weather sensitive kWh and non-weather sensitive kWh savings values to determine peak kW reductions.

These goals were accomplished by using a pretest-posttest control group design with multiple regression analysis of billing data to estimate the impact of the HEA program on energy usage. The steps in the evaluation process included the following:

· Examining the billing database for accuracy and completeness;

· Conducting a Chow Test to determine whether a pooled regression or separate regressions should be run for each utility company;

· Specifying the regression model; and

· Running the regression analysis using the SAS GLM procedure.

Each of these steps is discussed below.

4.1 examination OF BILLING DATA

ADM obtained billing data from FirstEnergy for all HEA program participants who had initiated a home energy audit by June 30, 2010. FirstEnergy supplied data to ADM for the following variables for each of the three Ohio utility companies:

· Utility customer ID and premise ID;

· Service address zip code;

· Beginning and end dates of monthly electric bills, and number of days billed;

· Monthly kWh consumption billed for each customer for 24 months (Jan 2009 – Dec 2010);

· Audit method (online or telephone); and

· Dates of completion for each audit level (three possible).

Data for the variables listed above were supplied for 33,356 HEA participants (i.e., the Treatment Group). The same information, except for the HEA install date, was supplied to ADM for a random sample of customers who did not complete the HEA (i.e., the Control Group). 
ADM first examined the treatment group database for incomplete strings of customer data (i.e., less than 24 months of billing data) and removed those customers from the analysis file. Next, customers were dropped if there were any irregular billing cycles for any of their kWh readings (i.e. less than 20 days between readings, or greater than 40 days). Any customer with a zero, negative or excessively high (>5000 kWh/Month) kWh entry was removed from the analysis file. Finally, any participant with an audit date after April 1st 2010 was removed from the sample. This was done to increase the duration of the post-audit period of observation. Through this data cleaning process, ADM removed 15,733 of 33,356 (47%) program participants. The final analysis file was therefore composed of a sample of 16,976 participants who passed all three data screening checks. Customers removed from the regression were still accounted for in the final kWh and kW savings calculations, since the data errors detected were simply billing related and had nothing to do with their participation in the program.
The same data cleaning procedure was applied to the control group file and resulted in 29,703 control group members out of 77,098 (39%) being deleted from the regression analysis. The final control group sample consisted of 47,395 FirstEnergy customers. 

4.2 Chow test

ADM conducted a Chow Test to determine whether it would be more accurate to conduct a single regression analysis that pooled the data across the three utility companies or whether separate regressions should be run for each utility company. In the case of the Ohio HEA program, the Chow Test essentially estimates whether the regression results are more accurately represented as a single pooled model or whether there are significant differences between the utility companies which would warrant separate models being run. The results of each Chow Test comparison showed, without a doubt, that each utility company should be run as a separate regression.
  As a result of the Chow Test, a single regression model was specified but separate regressions were run for each utility company.

4.3 Regression Model

Ambient weather conditions are represented in the regression model as heating and cooling degree-hours, calculated in reference to a base temperature of 65°F.  Degree-hours are used instead of degree-days because degree-hours provide a more representative measure of the effects of weather conditions. For example, the degree hour variables account for the non-linear response of electricity usage to changes in weather conditions.  Depending on their energy-efficiency characteristics and the magnitudes of their solar and internal heat gains, buildings differ in the temperatures at which they begin to require heating or cooling. The degree hours used for a house are calculated to match the periods of time covered in the billing records and the geographic locations of the sample members.

The regression model takes advantage of the panel nature of the dataset and incorporates all customers (i.e., the sum of treatment group and control group members) studied over the 24 months of observation. A panel dataset by definition has observations that vary across time and by cross sectional unit (i.e., customers). The regression model estimates electricity consumption in kilowatt hours (kWh). The model is specified below: 
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refers to the variation through time. HDD and CDD refer to heating and cooling degrees days respectively, and are specific to the month and location of the residence. Treatment is a binary variable equaling 1 if the individual is a participant in the program and zero otherwise. Treatpost equals one if the customer is a program participant and has already completed a home energy audit, and zero otherwise. The estimated equation contains a vector of binary variables (CustID) that is unique to each participant household. The purpose of this constant term is to capture the determinants of each customer’s energy use that are constant over time, but are unique from participant to participant. This approach controls for the variation in kWh consumption levels between customers. Table 4-1 defines each variable that is included in the models.

Table 4‑1. Variables in ADM’s Regression Models

	Variable Name
	Variable Definition
	Measurement Scale

	kWh
	Monthly kWh for each customer
	Continuous variable

	CustID
	Customer contract account number
	Continuous variable

	Treatment
	Treatment or control group indicator

(1=HEA participant, 0 = Control)
	Binary variable

	CDD
	Cooling degree days referenced to 65°F
	Continuous variable

	HDD
	Heating degree days referenced to 65°F
	Continuous variable

	Treatpost
	Billing period for HEA Participants: pre or post HEA completion

(1 = Completed HEA, 0 = Otherwise)
	Binary variable

	Level
	Highest Level completed (1 , 2 or 3)
	Ordinal variable

	Online
	Phone or Online Method (1=Online, 0=Phone)
	Binary Variable

	Treatpost*HDD
	Interaction of billing period & HDD
	Continuous variable

	Treatpost*Phone*Level*CDD
	Interaction of billing period, Phone, Level & CDD
	Continuous variable

	Treatment*CDD
	Interaction of Treatment group & CDD
	Continuous variable

	Treatment*HDD
	Interaction of Treatment group & HDD
	Continuous variable


Each utility company was run as a separate regression and in all three regression models the dependant variable is the natural log of monthly kWh. The final results of the regression analyses are reported in Section 5 below. All effects are for the post-audit period in 2010.

4.4 Baseline Calculation

In order to accurately quantify the results of the program by a measurable metric we need a baseline or consumption level assuming the customer had not completed the online audit. Given that we have two years of billing data for each customer in our sample, we decided to use 2009 data as a baseline since the customer would not have completed the audit program by then and hence their consumption level would be unaltered. That baseline value is then used to calculate the kWh savings by applying the regression results in percentage terms to the baseline number. 

The baseline value also serves as the denominator in percentage savings calculations at the program level and when broken down by audit type. 

5. Detailed Evaluation Findings
This chapter presents the results from the regression analysis and the application of those results to determine the savings from the HEA program.

5.1 Results of REgression analysis

Regression coefficients and their corresponding standard errors are reported in Table 5-1 for nine impact variables. Each row in Table 5-1 reports results for a particular group (e.g., Online Audits at Level 1). The impact variables in rows 1-4 of Table 5-1 present results for non-weather sensitive effects. The impact variables in rows 5-9 of Table 5-1 present results for weather sensitive effects. Negative coefficients in Table 5-1 signify energy savings for the program group; positive coefficients do not. The main program-level findings indicated by the results in Table 5-1 are summarized below.

· Online audits at level 2 and above had about the same non-weather related savings effects as telephone audits at any level. 

· HEA program participants decreased their electricity consumption in comparison to control group members regardless of weather conditions. 

· Telephone Audit user decreased their electricity consumption in response to increasingly hot weather compared to control group members. 

· Online Audit users increased their electricity consumption in response to increasingly hot weather compared to control group members.

· HEA participants used more energy in response to increasingly hot weather after participating in the program. 

5.2 Weather sensitive Audit Effects by utility company

Weather sensitive effects for audit method and audit intensity vary by utility company as summarized in the following bullet points. 

· CEI telephone audit users saved electricity in response to warmer weather whereas CEI online audit users at level 2 increased electricity consumption in response to warmer weather. 

· Ohio Edison online audit users at all levels increased electricity consumption in response to warmer weather. 

· Toledo Edison online audit users increased electricity consumption in response to warmer weather.

Table 5‑1. Regression Results for each Utility Company

	Impact Variable
	Cleveland Electric Illuminating 
	Ohio Edison
	Toledo Edison

	 
	   (1)
	
	     (2)
	
	     (3)
	 

	1. Phone*Post
	-0.094195
	***
	-0.095220
	***
	-0.127408
	***

	
	(0.015028)
	
	(0.018005)
	
	(0.030604)
	

	2. Online Lvl1*Post
	-0.077659
	***
	-0.079435
	***
	-0.077646
	**

	
	(0.019007)
	
	(0.019825)
	
	(0.030472)
	

	3. Online Lvl2*Post
	-0.095226
	***
	-0.094930
	***
	-0.093316
	***

	
	(0.013976)
	
	(0.015297)
	
	(0.023503)
	

	4. Online Lvl3*Post
	-0.107865
	***
	-0.110200
	***
	-0.112241
	***

	
	(0.021644)
	
	(0.021091)
	
	(0.032054)
	

	5. Cooling Degree Days*Phone*Post
	-0.000404
	***
	-0.000547
	***
	-0.000156
	 

	
	(0.000059)
	
	(0.000082)
	
	(0.000122)
	

	6. Cooling Degree Days*Online Lvl1*Post
	0.000221
	***
	0.000367
	***
	0.000291
	 

	
	(0.000079)
	
	(0.000094)
	
	(0.000192)
	

	7. Cooling Degree Days*Online Lvl2*Post
	0.000216
	***
	0.000160
	**
	0.000305
	**

	
	(0.000055)
	
	(0.000067)
	
	(0.000129)
	

	8. Cooling Degree Days*Online Lvl3*Post
	0.000108
	 
	0.000186
	*
	0.000316
	 

	
	(0.000092)
	
	(0.000102)
	
	(0.000207)
	

	9. Heating Degree Days*Post
	0.000118
	***
	0.000119
	***
	0.000125
	***

	
	(0.000019)
	
	(0.000021)
	
	(0.000031)
	

	Mean of dependent variable
	6.4625
	
	6.4681
	
	6.5070
	

	Sample Size
	451,039
	
	1,188,415
	
	355,318
	

	R-Squared
	0.0795
	
	0.1033
	
	0.0462
	

	Note 1. The dependent variable is the Natural Log of Monthly kWh for regressions (1), (2) and (3). 

Note 2. Statistical significance is denoted with * to indicated the p = 0.10 level; ** to indicate the p = 0.05 level; and *** to indicate the p = the 0.01 levels, respectively. 

Note 3. Standard Errors are in parenthesis 

Note 4. Cooling degree days are calculated as the sum of cooling degree hours in a month divided by 24.




5.3 Estimates of Gross kWh Savings

A total of 43,575 First Energy customers participated in the HEA program in 2010. Ex ante savings claimed for the program in 2010 were 13,073 megaWatt hours (MWh).  ADM’s impact evaluation verified partial year electricity savings of 18,122 MWh for 2010 and annualized savings of 28,456 MWh resulting in a gross realization rate of 218% for the 2010 program.  Verified critical peak demand reduction for 2010 was 0.187 MW.

In order to transform the results of the regression in Table 5-1 to annual kWh savings values, we utilized all coefficients of interest that were significant at the 90% confidence level. Each program participant in our sample had their kWh and kW savings calculated based on their location, group and audit method. The weather sensitive coefficients vary with CDD, so they are applied on an individual, month to month basis depending on the 2010 weather data for the city where the customer resides. The resulting kWh savings are the sum of both those impacts. Table 5-2 presents the ex ante and ex post energy savings along with program-year realization rates for each of the three utility companies.
Table 5‑2. Annualized Electric Energy Impact Summary

	Utility Company
	Measure Category
	Ex Post Energy Savings (MWh)
	Ex Ante Energy Savings (MWh)
	Difference
	Realization Rate

	CEI 
	Home Energy Analyzer
	9,954
	4,538
	5,416
	219%

	Ohio Edison
	Home Energy Analyzer
	15,681
	6,649
	9,032
	236%

	Toledo Edison
	Home Energy Analyzer
	2,820
	1,886
	934
	150%

	Total
	
	28,456
	13,073
	15,383
	218%


Appendix C provides a summary of electric savings by audit level and method for each utility company. Despite the fact that a majority of program participants chose the online method, a large portion of the savings shown in Appendix C comes from the telephone audit participants.

5.4 Electricity Impacts Standardized as percent savings and savings per participant

Table 5-3 presents annualized percentage savings by audit level, method and utility company. The percentage results presented in Table 5-3 clearly show that telephone audits tend to be more effective than online audits in reducing home electricity consumption at each level of audit intensity. 

The percentage savings effects show the same main effect pattern as discussed previously in section 5-1. That is, the impact of telephone audits show up at all levels of audit intensity whereas the stronger online effects are for audit levels 2 and 3. That is, greater savings using the online method tend to be associated with higher levels of audit intensity. Alternatively, phone audit users appear to achieve high electricity savings results regardless of audit intensity. 

Table 5‑3. Percent Savings by Utility, Method, and Level
	 CEI

	 
	Phone
	Online
	Combined

	Lvl 1
	10%
	1%
	2%

	Lvl 2
	11%
	3%
	6%

	Lvl 3
	12%
	8%
	8%

	Ohio Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	11%
	-1%
	0%

	Lvl 2
	12%
	4%
	6%

	Lvl 3
	13%
	8%
	8%

	Toledo Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	8%
	5%
	5%

	Lvl 2
	9%
	1%
	3%

	Lvl 3
	10%
	9%
	9%

	Combined Totals All Utilities

	 
	Phone
	Online
	Combined

	All Levels
	11%
	3%
	5%

	Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate an increase. (2) The combined column is a weighted average by the number of participants for each method at the corresponding level.


Annualized electricity savings (kWh) per participant are presented in Table 5-4 by utility, audit method, audit level, and for the total program. The same pattern of effects is evident in the findings for savings per participant as was shown for percentage savings.

Table 5‑4. Electric Energy Savings (kWh) per Participant
 Summarized by Utility, Method and Intensity Level 
	Cleveland Illuminating Company

	 
	Phone
	Online
	Combined

	Lvl 1
	761
	74
	141

	Lvl 2
	1,018
	207
	495

	Lvl 3
	1,127
	623
	704

	All Levels
	1,003
	212
	433

	Ohio Edison

	
	Phone
	Online
	Combined

	Lvl 1
	872
	-46
	37

	Lvl 2
	1,197
	308
	538

	Lvl 3
	1,303
	663
	730

	All Levels
	1,170
	259
	445

	Toledo Edison

	
	Phone
	Online
	Combined

	Lvl 1
	486
	274
	292

	Lvl 2
	644
	57
	210

	Lvl 3
	628
	616
	617

	All Levels
	626
	188
	274

	Combined All Utilities

	
	Phone
	Online
	Combined

	All Levels
	1,032
	233
	416

	Notes: (1) Positive values indicate a reduction in kWh whereas negative values indicate an increase. (2) The combined column is a weighted average by the number of participants for each method at the corresponding level.


Again, it is clear from Table 5-4 that the telephone audit method is superior to the online method in producing kWh savings per participant across utility companies at each level of audit intensity.  
5.5 critical peak demand Impacts

Table 5-5 below presents ex post demand reductions expected during First Energy’s specified critical peak window.
 Since we have calculated a weather sensitive savings component and a non-weather sensitive component, we apply to each a normalized load shape. One load shape mirrors HVAC consumption and the other represents all end uses in the home averaged over the hours which are specified as critical peak. Those kW values are summed and reported in Table 5-5. At the overall program level, there is a peak kW reduction of 0.187MW. Toledo Edison customers experienced a MW increase as a result of their modeled responses to warm weather. While this may seem to be a counterintuitive result, the regression coefficients representing the response in the post treatment period to increasingly warm weather are strongly positive. This weather related response outweighed the non-weather related savings component during peak hours and resulted in an increase in peak MW. 

Table 5‑5. Critical Peak Demand Reductions Summary 

	Utility Company
	Measure Category
	Ex Post Energy Savings (MW)
	Ex Ante Energy Savings (MW)
	Difference
	Realization Rate

	CEI
	Home Energy Analyzer
	0.616
	0.6958
	0.080
	89%

	Ohio Edison
	Home Energy Analyzer
	0.398
	1.0195
	0.622
	39%

	Toledo Edison
	Home Energy Analyzer
	-0.828
	0.2891
	1.118
	-286%

	Total
	
	0.187
	2.004
	1.817
	9%


Note: Positive values indicate a reduction in kW whereas negative values indicate an increase.

In Figure 5-1 the issue of how program participants respond to increasingly warm weather is explored in more detail. Specifically the chart shows the percentage change in monthly kWh consumption that is attributable to warmer weather when compared to the control group. The results vary by utility company, but are consistent with the results in Table 5-5. 

Of particular note is that Toledo Edison customers increased consumption significantly in response to warmer weather after participating in the program. It should also be noted that while CEI customers show a slight increase in consumption in response to warmer weather, there is an overall reduction in peak kW for CEI when the impact of their non-weather sensitive consumption is factored in. Ohio Edison customers decreased their kWh consumption in response to warmer weather.
Figure 5‑1 Percentage Change in Monthly kWh in Response to Cooling Degree Days
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6. Conclusions and Recommendations

A total of 43,575 FirstEnergy customers participated in the HEA program in Ohio in 2010. Most customers (65%) used the online audit method. FirstEnergy reported ex ante annual savings of 13,073 MWh for 2010.  ADM’s M&V activities verified annualized electricity savings of 28,456 MWh attributable to participation in the HEA program in 2010.  The verified critical peak demand reduction for 2010 was 0.187 MW.  The verified ex post kWh savings yielded a gross realization rate of 218% for the overall 2010 program.  

The telephone audit method generally proved to be more effective than the online audit method. In addition, customers who used the telephone audit method used less electricity in response to warmer weather and had a peak kW reduction as a result. 
The evaluation study was not a randomized control trial and selection bias has a role in explaining the results. Specifically, the telephone and online audit users come from different customer populations. Telephone audits typically stem from customers calling in with a “high bill” complaint and are generally used to resolve situations related to high levels of home electricity consumption. In fact, ADM found that the average monthly pre-audit electricity bill for telephone audit users was 13% higher than that of online audit users.  It appears reasonable, therefore, that the telephone audit users may have differed from the online users in terms of motivation levels bearing on the desire to resolve home energy consumption issues and related costs. The greater savings realized by telephone audit users may also be somewhat of a statistical artifact related to their higher pre-audit levels of electricity consumption. That is, high initial levels of a measured quantity tend to “regress to the mean” when observed over time after an intervening event, such as participation in a home energy audit. 

ADM recommends, however, that any future evaluation of the HEA program include a process evaluation component to determine why customers use the different home energy audit methods and also to identify the actual benefits that users realize from each method. Of particular interest would be to determine the actions taken by customers as a result of a home energy audit.
In terms of promoting the online method for which the HEA program was primarily designed, ADM recommends that FirstEnergy encourage online users to go beyond level 1 in conducting home energy audits. ADM also recommends that FirstEnergy market the HEA program by making potential users aware that greater savings will generally be realized by conducting online audits at levels 2 and 3 rather than at level 1. 
Finally, the combined total estimates in Table 5-4 should be used to replace the expected kWh per participant estimates for the program going forward, as displayed in Table 3-1 for the 2010 program year. For example, the combined ex ante estimate of annualized kWh savings for the total program going forward is 416 kWh per participant. If interest is restricted to online audits, then the overall annualized ex ante savings estimate would be 233 kWh per participant.
7. Appendix A: Results Of Chow Tests
Table 7-1 shows the results of the Chow Test calculations. 
Table 7‑1. Chow Test Calculations and Test Statistics 
	 
	Sum of Squared Residuals
	Sample Size
	Parameters
	Chow Test Statistic 
	Reference Groups
	P-Value

	CE
	249,680.19 
	451,039 
	15
	482.81
	CE vs (TE+OE)
	0.00000

	OE
	489,368.42 
	1,188,415 
	15
	708.71
	OE vs (CE+TE)
	0.00000

	TE
	97,655.43 
	355,318 
	15
	324.24
	TE vs (CE+OE)
	0.00000

	TE+OE
	591,175.66 
	903,747 
	15
	
	
	

	CE+TE
	349,400.67 
	654,932 
	15
	
	
	

	CE+OE
	744,671.47 
	1,150,893 
	15
	
	
	

	All
	845,350.84 
	1,354,786 
	15
	
	
	


8. Appendix B: Participant Counts in Sample

Table 8-1 shows the size of the participant samples used in the regression analysis across audit levels and audit types by utility company.

Table 8‑1. Sample Participant Counts 

	Cleveland Electric Illuminating

	 
	Phone
	Online

	Level 1
	198
	952

	Level 2
	2,277
	2,473

	Level 3
	123
	573

	Ohio Edison

	 
	Phone
	Online

	Level 1
	263
	1,359

	Level 2
	2,125
	3,772

	Level 3
	140
	998

	Toledo Edison

	 
	Phone
	Online

	Level 1
	78
	418

	Level 2
	572
	979

	Level 3
	18
	305


9. Appendix C: Annualized Total Savings Impact Summary by Utility
Table 9-1 shows total annualized MWh savings by audit level and method for each utility company and the total HEA program. Despite the fact that a majority of program participants chose the online method, a larger portion of the savings comes from the telephone audit participants. At the total program level, it can be seen in Table 9-1 that 53% of the savings come from telephone audits and 47% of the savings come from online audits.
Table 9‑1. Electric Savings (MWh) by Utility Company, Audit Level, and Method 
	Cleveland Illuminating Company

	 
	Phone
	Online
	Combined

	Lvl 1
	385
	442
	826

	Lvl 2
	5,250
	2,435
	7,685

	Lvl 3
	363
	1,080
	1,443

	Ohio Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	626
	-407
	219

	Lvl 2
	6,757
	5,948
	12,705

	Lvl 3
	517
	2,240
	2,758

	Toledo Edison

	 
	Phone
	Online
	Combined

	Lvl 1
	107
	778
	885

	Lvl 2
	1,002
	303
	1,304

	Lvl 3
	48
	583
	631

	Combined All Utilities

	 
	Phone
	Online
	Combined

	All Levels
	15,055
	13,402
	28,456

	Percentage of Total
	53%
	47%
	100%


Note: Positive values indicate a reduction in MWh whereas negative values indicate an increase.
� See Appendix A for the Chow Test statistical results.


� In the final analysis, phone audits were collapsed over levels for sample size reasons and because there was no statistically significant difference in the regression model for program impact by level within the phone method. 


� The critical peak window used was weekdays 3-6 PM June through August.






