
Evaluation Plan – Residential Appliance Recycling Program
Introduction

The objectives of the evaluation are to: (1) quantify net energy and peak demand savings impacts from the program during each of the following years: PY 2008, PY 2009 and PY 2010 and (2) to determine key process-related program strengths and weaknesses and provide recommendations to improve the program.. Key evaluation activities will take place in approximately the second and third quarters of each year, with survey-based data collection occurring in Q2 and data analysis and reporting occurring in Q3.
The Residential Appliance Recycling program began operation in June 2008. The program offers free pickup and recycling services for older, working refrigerators and freezers, and room air conditioners that households no longer want. Program savings are based on the accelerated removal, dismantling and recycling of these older, inefficient units. In exchange for participating in the program, ComEd pays participants $25 each for up to two recycled refrigerators or freezers. Operational room ACs unit are also eligible for pick up and recycling, but the room AC unit(s) can only be picked up from sites where JACO is already collecting a refrigerator and/or freezer (so the room AC unit can “ride for free”). Participants contributing these working room AC units also receive the the $25 program rebate.
Since the program is operating all 3 years, significant evaluation activities commence in PY2008 and continue throughout the plan period. As a part of the overall ComEd portfolio, the risk of non-performance by this program is low as the expected ex ante
 impacts are quite small (about 5% of the portfolio energy savings). Therefore, a relatively modest evaluation effort is proposed, involving 3.6% of the total 3-year evaluation budget.
The evaluation will seek to answer the following key researchable questions:
Impact Questions
1. What are the gross impacts from this program?

2. What are the net impacts from this program? What is the level of free ridership with this program? What is the level of participant spillover? How can free ridership be reduced?

3. Did the program meet its energy and demand goals? If not, why not? 
Process Questions 

1. Has the program as implemented changed from the plan filed on November 15, 2007? If so, how, why, and was this an advantageous change?
2. What are key barriers to participation in the program: 

a. For eligible ComEd customers? 
b. For eligible trade allies? 
c. How can they be addressed by the program?

3. How do customers become aware of the program? What marketing strategies could be used to boost program awareness?

4. Is the program outreach to customers and program partners effective in increasing awareness of the program opportunities?

a. What is the format of the outreach?

b. How often does the outreach occur?

c. Are the messages within the outreach clear and actionable?

5. Are program incentive levels appropriate to encourage participation? 
a. What is the influence of the incentive level versus the marketing effort on program participation levels? 
b. How should the budget allocation between incentive spending and marketing spending be adjusted to maximize participation?

Gross Savings Impact and M&V

Data Collection Methods

To estimate gross energy savings, we will rely heavily on data from secondary sources, including, for refrigerators and freezers, regression equations for estimating refrigerator and freezer Unit Energy Consumption (UEC) that are based on a large database of over 1,600 previously metered units in California based on the DOE lab metering approach. The regression equations estimate usage as a function of unit characteristics (age, size, configuration, and defrost mode). The characteristics of units collected by JACO for ComEd will then be input into these models to estimate full-year UECs (representing kWh savings) that are specific to ComEd’s program.
Our sole primary data collection activity for gross impact calculations is a telephone survey of program participants to determine a part-use factor. This factor is used to adjust these annualized UEC estimates to reflect the number of months the recycled unit would have been operated absent the program. This element of the calculation is particularly important for ComEd’s program, since refrigerators and freezers located in garages may have been shut down during the winter months, when cold weather reduces/eliminates the need to run the unit.Similarly, room AC units may only have been operated during a portion of the summer months.

In addition to providing information on part-use, this phone survey will gather information to support the net-to-gross and process evaluation elements of the evaluation.
Content

Phone survey 
· Refrigerators and Freezers, part-use factor. Determine if the unit would have continued to be used in the program’s absence. Query on the number of months the appliance would have been kept in use if not discarded.
· Room AC units. Determine if the unit would have continued to be used absent the program. Query on: (1) the disposition of the unit in the program’s absence; (2) if the unit would have been kept, the likely location and hours and months of use.

Sample

Participant survey. Sample sizes of 100 participants in PY2009, 200 in PY2010 and 250 in PY2011.
Nonparticipant surveys. Sample sizes of 75 recent acquirers and 75 recent disposers done in PY2010.
Savings estimates will be developed for the full population of units collected in each program year to estimate UECs for each year. 
Analysis

Refrigerators and Freezers. Gross energy savings will be expressed in terms of Full-year Unit Energy Consumption (UECs). UEC estimates will be made using a regression-based approach that models full-year energy savings as a function of unit age, size, configuration, and defrost mode. These regression equations are based on a large body of impact evaluation work that has already been completed in California, which rely on DOE lab metered results for over 1,600 units.
Adjust based on the characteristics of the population of units actually collected by JACO. In addition, adjust gross savings estimates for part-use, by applying findings from the phone survey of program participants.
Room AC. Room AC gross savings will be estimated initially using an engineering algorithm. The result will then be adjusted for part-use by applying findings from the phone survey of program participants.
Process Evaluation and Net-to-Gross Ratio Assessment

Data Collection Methods

1. Phone survey of participants (for Process and NTG)

2. Phone survey of nonparticipants who recently disposed of a second refrigerator, freezer or room AC unit (NTG only)

3. Phone survey of nonparticipants who recently acquired a second refrigerator, freezer or room AC unit (for NTG only). 
4. Staff interviews (Process only)
Content

Process evaluation. The data collection will capture all the information needed to answer the process research questions noted earlier. The surveys will provide information on sources of program awareness, program satisfaction, rebate satisfaction, and awareness of program features (e.g., rebates, technical assistance, marketing materials).

Net-to-gross ratio. The phone surveys will provide all inputs needed for the calculation of the program’s net-to-gross ratio. The participant survey will provide the self-reported percentage of units that would have been kept (1) the percentage of recycled refrigerators that would have been kept by a household but not used and (2) the percentage of refrigerators that would have been discarded by a household through a method in which the refrigerator would have been destroyed. Units that would have been kept but not used, and those that would have been discarded and destroyed absent ComEd’s program are considered free riders. The nonparticipant discarder survey will provide theself-reported percentage of discarded units that would have been destroyed are considered an estimate of naturally occurring conservation, which becomes free riders in the program. The nonparticipant acquirer survey will supply theself-reported percentage of acquirers who would either have not bought another used unit, or would have bought a new unit, used to adjust the NTG ratio. All of these components are used in the program’s NTG ratio calculation.
Sample
Table 1. Sample

	N
	What
	Who
	How Many
	When 
	Comments

	Impact Assessment

	1
	Telephone Survey
	Participants
	100

200

250
	April – June 2009 

April – June 2010

April – June 2011
	Will include data collection for process in same instrument

	2
	Telephone Survey
	Nonparticipant Discarders and Acquirers Surveys
	150
	April - June 2010 
	Used to determine NTG ratio

	Process Assessment

	4
	Depth Interview
	Program Staff
	1
	March 2009
	

	5
	Depth Interview
	Program Partners
	1
	March 2009
	

	6
	Telephone Survey
	Participants
	100

200

250
	April – June 2009 

April – June 2010

April – June 2011
	Will include data collection for impact in same instrument


Participant survey: The sample will be drawn at random from the list of program participants in the tracking database to achieve a 90/10 confidence/precision level (or better). Based on the number of participants indicated in the program plan, we estimate the following sample sizes by yearPY2008 – 100 completes, PY2009 – 200 completes, PY2010 – 250 completes
Nonparticipant surveys. The sample will be drawn using a random dialing and screening routine to obtain the required number of completes for the acquirer and disposer samples.Again, based on the participants indicated in the filed plan, we project sample sizes as follows: PY2010 – 75 completes (acquirers) and 75 completes (disposers).
Data collection will be implemented each year during the second quarter (approximately from mid-April through mid-June of each year). Both the phone surveys and on-site audits will be conducted at this time.

Analysis
Data analysis will be conducted in 3 waves, following completion of each year’s primary data collection via phone surveys and on-site audits.

Free ridership – The NTG ratio will be computed using an algorithm approach which utilizes survey self report data. The initial NTG ratio is adjusted for the fraction of units that would have been kept but not used and those that would have been discarded through a method in which the unit was destroyed absent the program 

Spillover – Based on our understanding of the program design, we do not see a program theory that supports an expectation of significant spillover. As a result, we do not anticipate attempting to estimate spillover. We will re-examine this position during the second year.
Process – Triangulate results of participant surveys and program manager interviews.

Reporting Schedule Summary
	
	
	Action
	Deliverables

	Task
	Deliverable Description
	Start Date
	End Date
	Draft
	Final

	2
	Draft and Final Evaluation Plans
	
	
	02/24/2009
	03/31/2009

	3
	Review and comment on program verification and due diligence procedures
	
	
	03/31/2009
	04/15/2009

	4
	Review and comment on program tracking system structure, data and content
	
	
	03/31/2009
	04/15/2009

	4
	Review program theory and logic model (if available)
	03/31/2009
	04/15/2009
	
	

	5A & 5B
	Impact and Process Evaluation activities
	
	
	
	

	
	Conduct program manager interviews
	03/26/2009
	04/02/2009
	
	

	
	Develop impact and NTG/process samples
	Annually starting 3/31/2009
	
	
	

	
	Design NTG/process surveys
	03/26/2009
	04/06/2009
	
	

	
	Conduct NTG/process phone surveys 
	04/22/2009
04/15/2010

04/15/2011
	06/15/2009
06/15/2010

06/15/2011
	
	

	
	Analyze data
	06/15/2009
06/15/2010

06/15/2011
	08/15/2009

08/15/2010

08/15/2011
	
	

	
	Develop gross and net realization rates
	
	
	07/01/2009, annually thereafter
	08/15/2009, annually thereafter

	
	Summarize process findings
	
	
	07/01/2009, annually thereafter
	08/15/2009, annually thereafter

	6
	Develop draft and final annual report findings and recommendations
	
	
	08/15/2009, annually thereafter
	09/01/2009, annually thereafter


Budget

	Task
	PY2008
	PY2009
	PY2010

	Task 2 Develop Evaluation Plan
	$6,526
	$0
	$0

	Task 3 Verification and Due Diligence
	2,074
	2,178
	2,287

	Task 4 Tracking Systems, Program Theories, Communications
	6,970
	7,318
	7,685

	Task 5A Impact Evaluation
	18,801
	42,142
	38,731

	Task 5B Process Evaluation
	19,471
	34,308
	37,126

	Task 6 Reporting
	12,922
	23,227
	24,373

	Total
	$66,764
	$109,173
	$110,202


� Ex ante refers to the program estimated impact found in the program tracking database.





ComEd Appliance Recycling Evaluation Plan 2009-03-26
Page 6

