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1 Overview

This project is designed to provide an impact evaluation of the LIEE program for PY 2005.  A main focus is improving the measure-level estimates resulting from the PY 2002 impact evaluation.  We selected two categories of measures for further investigation in PY 2005, i.e., lighting and cooling measures.  Lighting makes a large contribution to the total electric savings, but the small magnitude of the savings per household makes it difficult to effectively estimate savings through billing analysis.  Cooling equipment tends to be expensive to install, and the savings from the PY 2002 billing analysis were highly variable.  In addition, behavioral patterns before and after the installation can affect savings.  We also have developed a relatively inexpensive plan to improve estimates for gas measures by measuring flow rates of existing and replacement showerheads and aerators. 

The activities described below are designed to achieve four major objectives:

1. improve measure-level estimates for lighting, cooling and gas DHW low flow measures

2. investigate the effectiveness of the energy education component of the program on a qualitative basis

3. assess opportunities for improving program cost-effectiveness

4. estimate energy savings at the household and measure level

Table 1 below shows the relationship between the specific tasks listed below and these objectives.

Table 1:  Tasks and Objectives

	Task
	Improve 

Measure

Estimates
	Investigate

Energy

Education
	Improve 

Cost 

Effectiveness
	Estimate

Household

& Measure

Savings

	Review of Program Delivery
	X
	X
	
	X

	Improved Data Collection
	X
	
	
	X

	On-site surveys
	X
	X
	X
	X

	Billing Analysis
	
	
	
	X

	Review of External Evaluations
	X
	
	X
	X


The tasks are divided into three phases.  Some of the work laid out in Phase I, including the preparation of this revised research plan, has been completed.  The remaining parts are related to the review of program delivery and improving the data collection.  These activities are the preliminary steps to prepare for the measure-level analysis to be conducted later.  The second phase consists largely of the on-site survey, to be conducted during the middle of 2006.  In the third phase, we will complete the billing analysis and compile all of the pieces into a comprehensive report.

In Section 2 we discuss the differences between the preliminary and revised work plans.  The tasks are described in more detail in Section 3, and the budget is presented in Section 4.

2 Changes Made to the Preliminary Work Plan

In the process of revising the work plan, we added items and subtracted others.  We also divided the project into three phases, with distinct deliverables and time frames.  

The main change is that we have increased the sample size for the on-site survey and removed the telephone survey in its entirety.  As described in the preliminary work plan, the purpose of the telephone survey was to investigate the impact of the energy education and behavioral patterns associated with the new cooling equipment.  The on-site survey was intended to address more technical issues, such as short-term retention and lost opportunities, although we had specified that the telephone survey would also be administered to the respondents of the on-site survey.  We initially envisioned 500 telephone surveys and 250 on-site surveys.  

There is a trade off between the telephone and on-site surveys, in that the former allows for a larger sample size while the latter produces more reliable data.  The telephone survey is cheaper to implement and therefore its use would mean a larger sample size. However, the telephone survey would be limited in scope covering only energy education and cooling use patterns, since we cannot rely upon the participants’ responses to more technical questions.  Upon further reflection, we concluded that a larger on-site sample (400) would allow us to collect more reliable information across the board and be sufficient to achieve the objectives of both surveys.  Eliminating the telephone survey also reduces the number of “moving parts” in the work plan, allowing us to concentrate fully on the on-site survey and ensure that the expected high quality of work is provided.

The field collection of showerheads and aerators has also been added to the work plan.  The West Hill Energy team intends to rely on the program implementers to remove existing showerheads and aerators and mail them to a testing facility that will check the flow rate.  While this approach is imperfect in that the implementers are also conducting the data collection, we concluded that the costs are relatively low (about $25,000) and it provides us with additional measure-level information to estimate savings for these water conservation measures, which contribute substantially to the total program savings for gas.  

As mentioned above, we divided the project into three phases.  The first phase is the review of the program delivery and presentation of the work plan, and should be completed by early 2006.  The second phase is largely devoted to the on-site survey, with the results to be summarized and available in late 2006.  The final phase includes the billing analysis, expected to be completed in mid 2007.

2.1 Phase I

2.1.1 Research Plan

The revised research plan is presented in this document.  The preliminary research plan has been expanded to define the scope of the on-site survey and sample size, along with the contractors hired to conduct the testing and surveys.  The budget has been revised to reflect the contractors’ quotes, sample sizes and scope of work.

Deliverable:  revised research plan, as reflected in this document

2.1.2 Review of Program Delivery

The West Hill Energy team will conduct a review of PY 2005 program implementation. The purpose of this review will be to obtain a clear picture of how the program is actually implemented in the field for the purposes of designing and interpreting the billing analysis and surveys.  In addition to gaining a more complete sense of field implementation, this part of the project will focus specifically on identification of measures, information provided to participants regarding the use and care of the installed devices, and the implementation of the energy education component.  This component of the project will not be designed to provide a comprehensive report on field implementation; it is possible, however, that some suggestions for modifications may result from these activities.

This task incorporates three activities:  ride alongs, testing of flow rates for showerheads and aerators, and consideration of methods to improve measure-level estimates for mobile homes.

2.1.2.1 Ride Alongs

West Hill Energy team members will meet with utility program staff and attend approximately two-week’s worth of audits.  The site visits will cover a range of geographic regions, utilities and subcontractors.  West Hill Energy has conducted phone interviews with all of the utilities and has conducted its ride alongs with PG&E.  Other observational visits are being scheduled for September, October and November.  We will request copies of the paperwork generated from the site visits observed by our team members.  

2.1.2.2 Testing of flow rates

A total of 400 showerheads and aerators will be collected by the LIEE weatherization crews and sent to SGS, an international testing company that has met the standards for inclusion on the CEC’s list of approved testing laboratories.  Agencies will be selected for participation and each agency will be assigned a target number of items to collect.  Sample size and quotas will be established proportional to size, in this case proportional to the number of showerheads installed.  All collection will start on the specified day and continue until the target is reached.  Program crews will put the items in a plastic bag marked with the utility, agency and house identifier, and bring them to their offices.  The office personnel will take them to be shipped.  Crew and office staff will be compensated for the additional time and expenses required to complete these tasks.  To verify that the number of showerheads collected by agency is within a reasonable range, we will request daily counts of showerheads and aerators installed by each of the selected agencies for the month before and the month after the collection period.  

SGS will conduct the testing for the items in the condition received.  Testing will be performed at two different water pressures.  The results will be reported by utility and house number.  These results can be used to determine the range of existing flow rates and estimated savings from showerheads using the average difference in measured flow rates in combination with data on shower and sink usage patterns from external data sources.  This process will allow us to estimate savings from these two products independently from the billing analysis.

2.1.2.3 Mobile Home Review

This task involved assessing strategies for conducting a billing analysis to estimate savings for mobile homes.  West Hill Energy contacted an evaluator who had recently conducted a billing analysis for mobile homes.  This interview suggests that the obstacles to obtaining billing data for mobile homes are substantial, leading us to conclude that other strategies should be employed, as discussed at the informal presentation of the LIEE PY2005 plan on May 2 and in the memo of June 28, 2005 discussing strategies for estimating savings from weather-sensitive measure for mobile homes.

Timeline:  mid 2005 to early 2006

Deliverable:  written summary of the program review process and findings 

a report on the flow rates for showerheads and aerators 

a written discussion of the road blocks to adapting billing analysis techniques to mobile homes and the alternative approach selected 

2.1.3 Improved Data Collection

As is discussed in the PY 2002 impact evaluation, some critical data that would have been useful for the billing analysis were not available.  Much of these data could be relatively easily incorporated into the program data collection and tracking.  The West Hill Energy team participated in negotiations with the utilities in December of 2004, resulting in the addition of these critical data into the standard program forms.  West Hill Energy has requested that the utilities provide downloads of their program data on a quarterly basis throughout 2005 to ensure that the new information is correctly recorded and available.   West Hill Energy has also requested that the utilities provide a written description of the process used to verify both the field data and the data entered into the program tracking system. 

The expanded list of data to be collected includes the wattage of the installed light bulbs, the fuel type of the water and space heaters, and the condition of existing furnaces and air conditioners, among other fields.

Timeline:  
new data fields defined 12/04 

new data to be collected starting 1/05

data downloads from the utilities on quarterly basis throughout 2005  

data verification procedures to be reviewed in 2005

Deliverables:  periodic memos outlining the progress in meeting the new data collection standards

2.2 Phase II

2.2.1 On-site survey 

The fourth element of the PY 2005 evaluation consists of a post-installation, on-site survey to conduct a technical review of the program implementation.  This activity will be designed to research possibilities for improving program cost-effectiveness and to provide supporting research for the qualitative analysis of the energy education component.  The survey will assess the quality of installation, measure retention and reasons for removal of measures, missed opportunities, post-installation use of the efficient equipment, and behavioral changes made as a result of the program.  The on-site survey will also provide the opportunity to investigate the installation, use and behavioral issues that may affect savings from cooling equipment.

The survey will consist of two parts:  1) a semi-structured interview to assess the participant’s response to the energy education and understanding of the use of the installed equipment and 2) a detailed walk through of the home to identify the presence of the installed measures and lost opportunities.  Eligible measures not installed and ineligible measures that were installed will be identified.  Other opportunities for savings will also be assessed.  

Four hundred on-site surveys of single family homes will be conducted.  Cluster sampling will be used to keep travel costs within a reasonable range.  The clusters will be sufficiently large to avoid the consistent grouping of similar housing stock.   To ensure that the sample will include enough homes with cooling measures, a separate sample will be selected from homes that received evaporative coolers or air conditioners.  

To research the impacts of energy education, participants will initially be asked to volunteer what they remember from the audit.  They will also be asked (without prompting) what they are currently doing to save energy.  A follow-up set of questions will allow for aided recollections.  Participants will also be asked about how they are using the efficient products installed through the program and any problems or issues that have developed with these products.  

The technical part of the on-site survey will be to verify the presence of the installed products, identify any eligible measures that were not installed as well as installed measures that were not eligible (where possible to ascertain) and any other energy savings opportunities that may not currently be on the list of eligible measures.  For lighting, this process will not be as clear and straightforward as it seems.  From our initial set of ride alongs, it is clear that some participants already have CFL’s prior to program participation and identifying those installed through the program may not be possible.  Field staff will be made aware of the specific products installed through the program, but variations among agencies and the availability of CFL’s in the general market suggest that we may not be able to estimate CFL retention with a high degree of precision.

One aspect of improving cost effectiveness is to identify more opportunities in the home.  However, it is equally possible with this program that the cost-effectiveness is hampered by the installation of products that cannot actually be expected to save under the conditions of use.  A prime example is a replacement furnace that is used minimally, or possibly not at all.  This issue will also be assessed through a combination of the data collected at the on-site survey regarding participant use of equipment and a review of the usage patterns in these homes.  This analysis may provide further information for understanding the implications of program protocols on the energy impacts.

The budget is based on an estimate from ASW Engineering, a firm with substantial experience in conducting residential on-site surveys.  Members of the West Hill Energy team will be present at the training of field staff and the survey will be tested prior to full implementation.  Approximately ten site visits will be conducted and the data reviewed and analyzed.  Modifications, if needed will be made at that time.  Following the completion of the survey, the West Hill Energy team will consider conducting exit interviews with the ASW field staff to obtain their perspectives on the survey.

This survey should provide us with the following information:

1. a qualitative assessment of the impacts of the energy education

2. an overall, program-wide estimate of short-term measure retention (with the caveat on CFL’s discussed above)

3. a general sense of whether missed opportunities are common among LIEE-served homes

4. an enhanced understanding of the house-specific issues that affect the first year and ongoing savings from efficient products

This component of the project is not designed to produce a clear definition of differences among agencies and among utilities.

Time Line:  mid 2006

Deliverable:  written summary of the survey, including survey questions, methodology, and an analysis of the results

2.3 Phase III

2.3.1 Billing Analysis

The PY 2005 impact evaluation will also include a regression-based billing analysis, as was conducted for PY 2002 and previous years.  This analysis will be the primary vehicle for estimating household savings and savings from larger measures, such as refrigerators.  For some measures not specifically targeted for additional research, such as space heating measures, deemed savings will be used to distribute regression-based savings to measures.  

For PY2005, we are planning to use a “two-stage” modeling process.  As one may deduce from the name, the analysis is conducted in two parts:  

· first, the weather-normalized difference between the pre- and post-consumption is calculated for each home;  

· then, this difference becomes the response variable in the regression model, and the explanatory variables are the installed measures.  

For homes without weather-sensitive end uses, normalization is not necessary and the annualized pre-post difference will used for the response variable.

This method is feasible for PY2005 due to the improved data collection.  Its primary advantage is that it allows the modeler to obtain a better sense of the variations among the houses and more easily identify homes with peculiar usage patterns.  Weather normalization may be performed through a billing analysis tool, such as PRISM, or through an analysis of usage patterns, e.g., defining base load from the billing history during shoulder or summer months (for homes without a cooling load).  

2.3.1.1 Mobile Homes

From the results of the weather normalization, we should be able to determine the average heating and cooling load by house type.  Even with the high attrition among mobile homes in the PY2002 evaluation, the samples included more than 1,400 mobile homes.  While we were not able to model mobile home measures separately in the pooled regression model, the comparison of heating and cooling loads by housing type is a simpler analysis and a sample size of 1,400 should be more than sufficient to establish any differences between heating and cooling loads in single family and mobile homes.  The average heating and cooling loads can then be used to scale the savings for weather-sensitive measures by housing type.

Timeline:  late 2006 to 2007

Deliverables:  summary of analysis and database documentation

2.3.2 Review of External Evaluations and Internal Surveys

This step involves researching other sources for key inputs, such as hours-of-use for lighting products and baseline conditions in low income households, that may be reasonably applied to the LIEE program.  If found to be applicable, inputs from external studies may be used to estimate savings from specific measures.  In addition, we understand that the utilities also conduct surveys of program participants.  To avoid duplication, we will review the utilities’ surveys on 2005 participants and the results of these studies.

Timeline:  2005 through 2007, as needed

Deliverable:  periodic memos describing the results of this research and any critical data to be incorporated into other parts of the analysis

2.3.3 Draft and Final Reports

Once the surveys and activities described above are completed, all of the pieces will be pulled together into a comprehensive report.  Two iterations of this report will be provided, a draft and final.  The draft report will contain the full content, although formatting may not be complete.  SAT committee members will have the opportunity to respond to both versions of the report.

Timeline:  mid 2007

Deliverable:  draft and final reports

2.4 Public Meetings

The West Hill Energy team anticipates the need for three public meetings, one to present the finalized work plan, a second one for the draft results and a third for the finalized results of the study.  The budget for this item is based on preparation for the presentations, with two to three members of the West Hill Energy team in attendance at each meeting and meetings offered at two locations in California (northern and southern). 

The third public meeting required for the PY2002 impact evaluation is also included in this budget, since it was added to the project in the Winter of 2005.  The public meetings to present the work plan and the final results from the PY2002 impact evaluation are included in the Phase I budget.  The remaining meetings to present the results are incorporated into the Phase III budget.

2.5 Contingencies

Our experience has shown that unforeseen issues can arise.  An impact evaluation of this scope entails the combination of many discrete parts, with the potential for miscommunication at each stage.  Sometimes the direction of the research may be adjusted based on new information.  For these reasons, we have included a line item in the budget to cover contingencies.  This approach allows us to complete the necessary work to produce a solid and defensible evaluation while protecting us from potential cost overruns that are beyond our control.  

We fully expect that it will not be necessary to tap these funds.  If it appears that the overall budget excluding the amount estimated for contingencies may be exceeded, West Hill Energy and Computing will provide a written description of the issues and reasons for requiring additional funds, and will request approval from the parties before expending any of the monies earmarked for contingencies.

3 Budget

The budget in the preliminary work plan came to about $521,000.  The grand total for revised budget is $552,000.  The primary difference is the addition of the showerhead and aerator testing included under “Review of Program Delivery,” estimated to cost approximately $25,000.  Other small changes include additional public meetings, actual estimated costs from ASW Engineering for the on-site surveys, corrections to hourly rates, mobile home review incorporated into the review of program implementation, changes associated with removing the telephone survey and increasing the sample size on the on-site survey and other small corrections.  The contingency fund has been reduced from $79,000 to $48,000.

The budget is presented in Table 2 on the following page.  

Table 2:  Budget for the LIEE PY05 Impact Evaluation

	 
	 
	 
	 

	 Phase
	Task
	Estimated

	 
	 
	 
	Cost

	
	
	
	

	 Phase I
	 
	 
	 

	
	1.  Research Plan
	 $    13,000 

	 
	 
	
	 

	
	2.  Review of Program Delivery
	 $    44,000 

	 
	 
	
	 

	
	3.  Improved Data Collection
	 $    20,000 

	
	
	
	

	
	4.  Initial Public Meeting & PY02 Meeting
	 $     6,000

	
	
	
	

	
	Project Management & Expenses
	 $   20,000

	 
	 
	
	 

	
	Phase I Total
	 $ 103,000

	
	
	

	Phase II
	
	

	
	5.  On-site survey
	 $  223,000 

	
	
	
	

	
	Project Management & Expenses
	$     18,000

	
	
	
	

	
	Phase II Total
	$   241,000

	
	
	
	

	Phase III
	
	
	

	 
	 
	
	 

	
	5.  Billing Analysis
	 $  120,000 

	
	 
	
	 

	
	6.  Review of External Evaluations
	 $    26,000 

	 
	 
	
	 

	
	Report (Draft and Final)
	 $    36,000 

	 
	 
	
	 

	
	Public Meetings (2)
	 $      8,000 

	 
	 
	
	 

	
	Project Management & Expenses
	 $    18,000 

	
	
	
	

	
	Phase III Total
	$   208,000

	 
	 
	
	 

	Contingencies
	
	 $    48,000

	
	
	
	

	 
	Grand Total
	 $  600,000 
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