Evaluation Plan – Residential HVAC Quality Installation Program
Introduction
This program focuses on improved energy efficiency for new residential HVAC systems. The new systems can be replacements for existing systems or new installations. The program has three major elements for creating energy and demand savings:
· a SEER rating greater than the federally mandated SEER 13, 
· proper refrigerant charge and 
· proper sizing of the unit using ASHRAE Manual J or/and equivalent. 
HVAC contractor trade allies will up sell high efficiency equipment to participants in the normal course of their business activities.  Trade allies are to be recruited and trained by the end on PY 2008 and will start implementation in June 2009 at the start of PY 2009.

Table 1. Program Goals

	
	
PY 2008
	PY 2009
	PY 2010
	Total

	Participation Goals
	0
	17,460
	43,572
	61,032

	Energy Savings Goals (MWh)
	0
	7,227
	18,033
	25,260

	Demand Savings Goals (MW)
	0
	9.3
	23.3
	32.6


This program represents about 1% of the portfolio energy savings and is allocated 3% of the overall portfolio budget.  Program managers consider the quality installation as integrated with the Diagnostic & Tune-Up Porgram, serving different market segments with efficiency options.  Regional economic conditions may influence the distribution of participation and savings between the two programs.
Impact evaluation questions: 

The key to our gross impact evaluation approach will be identification of the baseline for each of these elements and a comparison of the baseline to tracked and measured installation parameters. The first part of the evaluation will be the establishment of a market practice baseline on the sizing and installation practices of all trade allies. These interviews will gather information on how trade allies size units and their use of Manual J or similar practices, their normal refrigerant charge practices, and the typical SEER rating for new units they install. This baseline measurement will be done before the start of the program. This interview will be repeated with samples of both participant and non-participant trade allies one year after the start of the program to track changes in the market caused by the program. 

The objectives of the evaluation are to: (1) quantify net savings impacts from the program during each of the following years: PY 2009 and 2010; and (2) to determine key process-related program strengths and weaknesses and identify ways in which the program can be improved. Trade ally baseline surveys will be conducted during the first program year and each Program year thereafter. Billing analysis will be conducted following the cooling season with an emphasis on customers who have a full summer of post-installation data, i.e., customers who install equipment early in the cooling season. 
The evaluation will seek to answer the following key researchable questions:

1. What are the baseline conditions that define the success of this program.
2. What is the level of gross annual energy (kWh) and peak demand (kW) savings induced by the program? 
3. What is the level of free ridership and spill-over associated with this program? How can it be reduced?

Process evaluation questions: 

1. What are key barriers to participation for eligible ComEd customers? What are key barriers to participation for eligible trade allies? How can they be addressed by the program?

2. How did customers become aware of the program? How did eligible trade allies become aware of the program? What marketing strategies could be used to boost program awareness and participation, if needed?

3. How efficiently is the program being administered? What methods could be implemented to improve the efficiency of program delivery?

Gross Savings Impact and M&V

Data Collection Methods

1. Program tracking database 

2. Program Trade-Ally database and a list of non-participating contractors

3. Interviews with participating and non-participating contractors

4. Participant billing records

Key data sources will be project-level tracking data, stipulated savings algorithms and assumptions, billing databases and lists of participating and non participating HVAC contractors. 

Content

The interviews will gather information on how trade allies size units and their use of Manual J or similar practices, their normal refrigerant charge practices, and the typical SEER rating for new units they install. Review of program records will cover verification of measure installation, installed measure characteristics, hours of operation, characteristics of replaced equipment.
Sample
A random sample using proportional stratification based on size (total revenue, total employees, or number of locations) will be used to create a sample of up to 100 trade allies that covers a large percentage of all HVAC installations in the service territory. The details of the sample will be determined as the actual number of participating contractors is known, but experience says that 70-100 interviews will be sufficient to provide reliable results. The survey will be done once in the baseline year and again after one year of implementation. In the baseline year, all trade allies comprise one group. In the implementation year, separate samples will be drawn for trade ally participants and trade ally non-participants, budget permitting. 

The net-to-gross survey of customer participants in the higher SEER level will be based on a simple random sample of 100 participants. It will be completed after one year of program implementation. The billing analysis will be an attempted census of all equipment replacement participants. It does not require any survey work, only program tracking data and billing data from the summers before and after installation of the new HVAC system. 

Analysis
The gross savings estimates have two major components: baseline trade-ally practices to refine stipulated savings estimates for new construction and a billing analysis of participating and non-participating customers to determine program impacts in the equipment replacement market. Billing analysis is an effective and relatively inexpensive method for estimating savings when the savings are expected to be greater than 5% of the bill. This is the case for the predicted savings from proper sizing, refrigerant charge and higher SEER levels if only summer bills are analyzed. Billing analysis requires summer data from before and after the installation of the new equipment, so it can only be done with customers that are installing a new system as a replacement unit. These replacement units will be identified so a summer billing analysis can be performed. The results of the billing analysis will be a reliable estimate of savings for replacement customers and a good comparison number for the estimate of savings for new customers that come from the building simulation method. 

The impact analysis will also include a review of each of the factors contributing to the stipulated savings estimates for the measures based on the results of interviews with trade-allies. Revised stipulated savings will be used to estimate new construction savings and the billing analysis will be used to prepare evaluation-adjusted gross savings for the equipment replacement market. 

Process Evaluation and Net-to-Gross Ratio Assessment

Similar to the HVAC diagnostics and tune-up program, the success of this program requires the recruitment and training of a network of participating HVAC contractors to deliver program services and a coordinated mass market outreach and education campaign to increase customer awareness of program benefits and interest in program participation. As such, these elements of the program will be at the center of the process evaluation. The effort will include in-depth interviews with program staff and the implementation contractor to develop a complete understanding of the final program design and every aspect of the implementation and marketing strategy. In addition, we will leverage our baseline interviews with trade allies to assess measure perceptions of program requirements and outreach and training requirements. Further, when assessing baseline practices, we will describe program requirements, assesses training needs, and gather input regarding barriers to trade-ally and customer participation. We will also gather information to support the process evaluation though the quantitative survey of participating customers including satisfaction with program participation and measures, perceptions of program outreach and marketing efforts, and recommendations for program improvements.

Data Collection Methods

1.
Observation of trade-ally recruitment/training. 
2.
In person interview with the program staff and the program implementation contractor.

3.
Phone surveys with participant decision makers to explore net-to-gross questions along with process questions

4.
Trade ally interviews – with participating and non-participating trade-allies.
Content
The comparison of practices for participating and non-participating trade allies will give some indications of the net effects of the program on sizing and refrigerant charging practices. Studying the trade allies to determine net-to-gross (NTG) is appropriate since the trade allies are in control of the decision to change their installation practices.  If current practices already are dominated by Manual J and measured refrigerant charges the program can not claim full savings from these aspects of the program.  Questions in the in process surveys for the trade allies will probe these issues.

It is the customer, though, that has the final say on the upgrade to a higher SEER level. To understand the NTG ratio for the SEER upgrades, a survey will be done on participants who installed a SEER level greater than 13.The survey will probe what their original intentions related to SEER level were before participating in the program. The customer participant survey will employ a battery of questions to establish free rider levels to support the calculation of net savings and a battery of questions to support an estimate of spillover. 

Contractor involvement in this evaluation is key. On the process side, HVAC contractor acceptance and marketing of this program will form the cornerstone of this program’s success or failure. Without their buy-in and marketing efforts it will be difficult to achieve participation and savings goals. Similarly with respect to the program impacts, identifying the market baseline will require frank discussions with contractors regarding their business practices. 
The primary process research objectives include an assessment of the following issues:

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 challenges have occurred in implementation and how were they handled?

3. Is the program outreach to customers through the program 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?

d. What is the type of support that the program is giving the program partners and is it sufficient?

4. Are the program processes effective for smoothly providing incentives to customers and motivating the program partners to participate?

a. Have the participation process and program requirements been clearly explained to program partners?

b. How quickly does the program answer program partner questions?

c. What is the expectation of the program partners and are they fulfilling that role?

d. What suggestions do the program partners have about the current program elements and do they have any recommendations for improvement?

e. Are customers and program partners satisfied with the program processes in which they were involved?

f. Is the application process onerous? Does the process present any barriers to program participation?

5. Effectiveness of program implementation

a. Is implementation on track for meeting its goals?

b. Has the program implementer’s field delivery been implemented in a manner consistent with program design? If not, why not? Does it meet program partner expectations?

c. How has recruitment and enrollment of HVAC trade allies occurred? How many service providers have been trained? Is there sufficient geographic distribution of contractors? Has this met program expectations?

d. Are program tracking systems adequate? Are they consistently maintained? Do they contain all data required to support program tracking and evaluation?

e. What are the customer experiences and level of satisfaction with the program?

f. What are the customer interest and demand for program product?

6.
Market effects associated with program activities

a. Change in number and type of participating residential HVAC service providers.

b. Change in services rendered to customers 

c. Change in customer awareness of product benefits 

Sample
Participant survey: The Process Evaluation survey will be administered to a random sample of program participants who replace equipment. With a sample size of 130 participants, we expect to get 90/10 confidence/precision level (or better). The trade-ally survey will include about 100 firms who are contacted for the baseline practices survey. It will be administered to allies who have participated in training regardless of activity with the program in a given year.
Table 2. Samples

	N
	What
	Who
	How Many
	When 
	Comments

	Impact Assessment

	1
	Depth Interview
	Program partner
	Up to 20
	June 2010 and 2011
	Size dependent on population

	2
	Telephone Survey
	Participants
	100
	June 2010 and June 2011
	Will include data collection for process in same instrument

	3
	Billing Analysis
	Participant 
	100+
	Oct. 2009 and 2010
	Size dependent on population

	Process Assessment

	3
	Depth Interview
	Program Staff
	4
	January 2010
	

	4
	Depth Interview
	Program Partners
	25
	April 2010
	

	5
	Telephone Survey
	Participants
	See above (#2)
	June 2010 and June 2011
	Will include data collection for impact in same instrument


Analysis
Data analysis will be conducted following completion of each year’s primary data collection.

Free Ridership – Free ridership will be calculated using an algorithm approach based on survey self report data. The analysis will triangulate between participant surveys, equipment vendor surveys, and account rep interviews. Analysis of enhanced cases will include input from industry experts and any relevant findings from secondary research.

Spillover – The existence of trade-ally spillover will be examined using survey self-report data in PY2008. If preliminary evidence of significant spillover is found in PY2009, a more extensive effort will be undertaken to quantify it in PY2010.  Spillover for this group would be shown in the adoption of quality installation practices being employed without receiving Company incentives
Process – Process data will be analyzed to triangulate between trade ally surveys, participant surveys, and manager interviews to identify the most defensible conclusions and recommendations.
Reporting Schedule Summary
Table 3. Reporting Schedule
	
	
	Action
	Deliverables

	Task
	Deliverable Description
	Start Date
	End Date
	Draft
	Final

	2
	Draft and Final Evaluation Plans
	
	
	02/27/2009
	03/31/2009

	3
	Review and comment on program verification and due diligence procedures
	
	
	03/02/2009
	04/15/2009

	4
	Review and comment on program tracking system structure, data and content
	
	
	04/02/2009
	04/30/2009

	4
	Review program theory and logic model (if available)
	03/02/2009
	04/15/2009
	
	

	5A & 5B
	Impact and Process Evaluation activities
	
	
	
	

	
	Observe trade-ally recruitment and/or training event(s)
	04/10/2009


	
	
	

	
	Develop and deploy pre-program surveys for HVAC trade allies
	04/15/2009
	05/31/2009
	
	

	
	Conduct program manager interviews
Receive and analyze stipulated savings algorithms and assumptions
	07/02/2009
	07/31/2009
	
	

	
	Develop impact and NTG/process samples
	09/01/2009

09/01/2010
	
	
	

	
	Pull data on impact sample clean data for billing analysis
	10/01/2009

10/01/2010

5/15/2011
	12/31/2009

12/31/2010

06/15/2011
	
	

	
	Design NTG/process surveys
	11/01/2009
	01/31/2010
	
	

	
	Conduct NTG/process phone surveys 

	12/15/2009
12/15/2010
	02/15/2010

02/15/2011
	
	

	
	Analyze data
	11/15/2009

11/15/2010

06/15/2011
	01/31/2010
01/31/2011
08/15/2011
	
	

	
	Develop gross and net realization rates
	
	
	12/20/2009, annually thereafter
	01/02/2009, 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
Table 4
Budget

	Task
	PY2008
	PY2009
	PY2010
	Total

	Task 2 Develop Evaluation Plan
	4,315
	0
	0
	4,315

	Task 3 Verification and Due Diligence
	4,449
	3,659
	3,842
	11,950

	Task 4 Tracking Systems, Program Theories, Communications
	6,345
	3,272
	1,786
	11,403

	Task 5A Impact Evaluation
	6,528
	38,182
	40,631
	85,341

	Task 5B Process Evaluation
	11,468
	38,277
	33,063
	82,808

	Task 6 Reporting
	4,663
	15,957
	18,954
	39,574

	Total
	37,768
	99,347
	98,276
	235,391


PY 2008 evaluation activities are primarily related to evaluation planning and evaluation of trade ally training.
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