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LIEE Impact Evaluation Proposed Research Methods

Introduction

The 2009 LIEE program year impact evaluation is intended to estimate first year electric and gas savings for individual measures, climate zones, utility service territories and housing types. Most importantly the results of the impact evaluation should assist the Joint Utilities in their efforts to evolve the LIEE program into a resource program delivering substantial energy savings in California while enhancing the quality of life for low income households (a.k.a. ‘the Decision’).
 California’s large investor-owned utilities have accepted a major role in advancing energy-savings behaviors and technology to the state’s low income population.

The RFP explicitly lists the following objectives for this evaluation:

1. Preliminary Research. The objective of the preliminary research is to examine feasible research strategies for estimating first-year impacts at the measure level by climate zone for each utility’s LIEE Program. This should include a comprehensive and thorough review of previous research methods used in Impact Evaluation Studies. This preliminary research combined with the consultants’ assessments of alternative methods should result in a sound methodological recommendation for conducting the current Impact Evaluation given the timing and budget of the study. The research recommendations will be used to improve the methods used for the current and future LIEE impact evaluations conducted by the utilities.

2. Impact Evaluation. The objective of the Impact Evaluation research is to provide first-year electric and gas savings by measure, utility, household, and climate zone, and other relevant dimensions at the statewide level for the PY2009 LIEE Program.  The results should provide data to quantify the PY2009 program achievements and document the energy savings for various measures.  These estimates will also be used for savings forecasts in future program filings, for the Annual Bill Savings Report, for monthly and year-end reporting requirements, and for future cost effectiveness analysis studies

We have reviewed the recent impact evaluations and have developed our approach to build on the successful elements of these past studies. 

Recommended Approach for 2009 LIEE Impact Evaluation

Approach Overview

The ECONorthwest team considered a range of analysis options for evaluating the specific measures covered in the LIEE program. Ultimately, it became clear that a regression-based billing analysis was the only real alternative given the characteristics of the program, the available data, the timeframe and the budget. Engineering and monitoring techniques were eliminated as options because they require access to detailed pre-installation data at each home. The time for pre-metering has already passed for PY2009 and developing alternative estimates for all LIEE measures would be prohibitively expensive. The program as implemented is designed to ensure that all feasible measures are installed. Consequently, the program tracking data do not include sufficient detail regarding the pre-installation conditions of the home to apply engineering methods. After-the-fact telephone surveys are not a reliable source of detailed information as they rely on the recollection of occupants who generally lack the necessary technical expertise. 

Estimating savings using simulations of whole building energy use was also considered and then eliminated as an option as it too is prohibitively expensive and not likely to produce superior results. With the simulation method, the underlying assumptions are typically so general that they do not relate to any specific building, and may not accurately depict the treated population of low-income households. Improving these estimates requires detailed pre-installation baseline data. For engineering strategies, the baseline would entail a detailed description of the pre-installation conditions, such as the results of a blower door test (for infiltration measures), the quantity and condition of the pre-existing insulation, or the number of gallons per minutes used by the existing showerhead. For metering, the pre-installation baseline would be the metered amount of energy used by the equipment prior to the installation. As we have already noted, the opportunity for conducting pre-metering for 2009 LIEE participants has passed. 

For the reasons discussed above, we will be using a billing regression to estimate impacts for the majority of measures covered in the PY2009 LIEE program. As discussed below, we will also be using some engineering analysis to estimate impacts for those measures that are new to the 2009 LIEE program.  

Analysis Steps

The general steps recommended for the 2009 LIEE impact evaluations are as follows

1. Use a billing regression model and data from 2008 LIEE participants to estimate impacts for measures that are included in both the 2008 and 2009 LIEE programs. 
2. For those measures that are new for the 2009 LIEE program, use engineering analysis and/or modeling to develop savings estimates instead of using a billing regression.

3. For groups of measures where savings cannot be attributed to individual measures, attempt a second regression to allocate the share of the group savings to each of the individual measures.

4. Develop versions of the billing model that include a comparison group of nonparticipants in the sample. The comparison group allows for the estimation of net impacts (if different from gross) and also incorporates broader market trends (e.g., fuel prices, recession, affect of other efficiency programs).

5. Conduct a phone survey of LIEE participants and eligible nonparticipants and use their survey results to supplement the billing regression model.

6. Conduct onsite visits with LIEE participants to obtain additional information on persistence and how the installed measures are being used.

7. Use the results from the previous steps to calculate measure-level impacts for the 2009 program.

Each of these analysis elements is discussed below.
Billing Regression Model 
The impact analysis will begin with a brief review of savings currently used for the LIEE program in the IOU planning documents. Once we have completed the review of savings values, we propose that the impact evaluation of first year electric and gas savings be conducted through the development and estimation of a gross billing model. One of the advantages of using the billing regression model is that it provides the potential to incorporate explicit factors that are not directly related to program activity, such as home size and geographic location, household size, and changes in the features of the home between the pre and post periods (when this information is available). It will also allow us to pursue the evaluation goal of estimating realized impacts by measures, climate zone and housing type, provided the number of homes in the model is sufficient for each category.

We will be exploring as many reasonable options for specifying the billing regression model as possible, given the project timeline and budget. As a starting point, we will begin our analysis using the fixed effects model specification that was utilized in the 2005 evaluation. 

Fixed Effects Model

Estimates of measure savings will be obtained from fixed-effects models of monthly electricity and natural gas usage, similar to the models used in other recent impact evaluations (e.g., PY2002 and PY2005 impact evaluations). Assuming there are sufficient billing data available across all home and measure types, we will structure the model to obtain program savings by measure class and home type. The end result of the billing model will be used to develop gross impacts estimates at the measure level, if possible. 

The general form of the fixed effects model can be written as follows:
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Where:
Cit is the monthly consumption for the household i in period t, expressed in monthly kWh per day,

αi   is the “customer-specific” intercept (or error) for household i, accounting for unexplained difference in use between households associated with the number of occupants, appliance holdings and lifestyle; these effects are assumed to be fixed over the analysis period

τt
 is the “time-specific” error for period t, reflecting the unexplained difference in use between time periods, such as greater electricity use during the darker winter months or a widespread change in consumption an external stimulus

xijt are the predictor variables reflecting the installation of energy efficiency measure j for household i in period t,;  in a dummy variable model, the x's are 0 during the pre-installation period and 1 during the post-installation period
βj are the slope coefficients that quantify the average influence of modeled efficiency measure j on monthly consumption,

p is the total number of energy efficiency measures included in the model,

zit are the predictor variables reflecting non-program related effect k  for household i in period t,;  these variables model factors that change over time during the analysis period, such as weather impacts or change in occupancy
γk represents the slope coefficients that quantify the average influence of modeled non-program related effect k on monthly consumption, 

k is the total number of non-program related effects included in the model, and

εit is the error term that accounts for the difference between the model estimate and actual consumption for household i in period t.

The “fixed-effects” aspect of the model arises from including the αi term.  This term postulates that some households generally use a lot of electricity (or natural gas) and some households use very little. Since our interest lies more in understanding how the installation of program measures (and other factors) change usage within households, rather than why some households have generally higher usage than other households, these level differences from household to household are of little direct interest, and are removed by the fixed-effects model.  

The same approach is used to account for widespread influences causing variations in use over time.  For example, the shorter days during the winter months may trigger longer lighting hours and consequently higher use of electricity.  These time effects are captured by the variable τt which represents the variation in use over all homes from one period to the next.

In this sense, the model can be viewed as an attempt to model program and non-program factors that cause usage to increase or decrease relative to average consumption for each premise.  In fact, the above fixed-effects model is algebraically equivalent to an ordinary linear regression with the mean values for each premise removed from both the dependent and independent variables.
A significant amount of impact resources will be spent exploring all reasonable and appropriate model specifications for the billing regression. For example, the model may use dummy variables, in which the x's for the installed measures are one or zero to indicate the installation and the coefficients reflect the savings for the measures.  The use of SAE modeling will also be considered.  This approach replaces the x's with the program’s estimated energy savings for the measure or household and the coefficients represent the realization rate.  The SAE model works well when the savings estimates are site-specific and calibrated to pre-installation use.  However, if there is random error in the x's, the coefficients may be biased downward.
  For this reason, the evaluation team will consider both types of modeling and compare results between the SAE and dummy variable models to ensure that the final results are not biased.
Model Selection

Model selection is another critical component in the modeling process.  The information-theoretic approach will be used as an object method to determine the best model out of the range of alternatives.  It is designed to allow a group of candidate models to be compared and ranked by use of Akaike’s Information Criterion (AIC).  The model with the lowest value of the AIC is the one that best fits the data set, i.e., the model that minimizes the information loss.  Only logistics and common sense limit the number of models that can be compared.  

The AIC is calculated from the log likelihood function with an added penalty reflecting the number of parameters in the model, as shown below:
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is the value of the log likelihood function at its maximum point for the vector of parameters designated by θ, given the data y, and K is the number of estimable parameters, including the intercept and the residual variance. If the candidate models are fit by least squares regression and the outcomes are not transformed, the maximum likelihood estimate (MLE) of the residual variance can be calculated directly from the residual sum of squares (RSS/n).

The AIC’s of all models in the set of candidates can be rescaled to simplify the comparison and ranking process:
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where index i indicates the number of the model and min(AIC) is the smallest AIC value.

The relative values of Δi indicate the level of support for the given model.  A rule of thumb is that models varying by only 1 or 2 from the best model have strong support; models with Δi’s between 3 and 7 show less support and a value of 10 or more indicates little to no support. However, these ground rules presume that all of the basic assumptions of linear regression are met.  

There are some limitations to applying the information-theoretic approach.  The candidate models must have the same number of observations and a similar structure.  Models in which the dependent variable is transformed or that assume a lognormal distribution of errors (for example) cannot be compared with untransformed models.

Regression Diagnostics

As part of the model development, we will use a variety of diagnostics to assess the stability and potential biases of the estimates due to using unbalanced panel data. Key diagnostics we will use include DFFIS and DFBETAS (in SAS), which identify influential points. Diagnostics tests will also be conducted for autocorrelation, collinearity and heteroskedasticity.  Misspecification and measurement error will also be evaluated to the extent possible.  We will report on the decisions made based on these diagnostics, as well as providing the diagnostics for the final model.

In addition, the evaluation team will test for influential observations and re-fit models after excluding highly influential points. We will look for collinear variables and make adjustments in future models, with possible remedies including the following options;

· Eliminating one of the terms, and recognize the remaining term as including a proxy for the omitted term
· Incorporating interaction terms that create more distinctions.
Unstable and/or unreasonable coefficients can also result from use of unbalanced model forms. For example, if a customer size measure such as floorspace is interacted with participation, because the savings is expected to scale with premise size, it is important to include the size measure also by itself, not interacted with participation, and also to include participation not interacted with floorspace.  Omitting these “main effects” while including the interaction term can lead to unreasonable and/or unstable results.  

Data for Billing Regression Model

Ideally, we would estimate the billing regression model using pre- and post-participation billing data from 2009 Program participants. The disadvantage of trying to use only 2009 participant data is timing. For a billing analysis, at least 9 months (preferably 12 months) of post-installation data are needed. If only 2009 participants were used, we would not have enough billing data until October 2010 (at the earliest). This would not give us enough time to conduct the impact analysis and produce a report by December 2010 (the deadline mandated in the RFP). Conversely, if 2008 data can be used for the billing analysis, then we will have ample to time to produce the report on time as analysis can begin immediately after we receive the 2008 data from the IOU's.

Therefore, given the timing of the PY2009 evaluation, we will estimate the billing regression model using data for PY2008 participants and nonparticipants for those measures that are the same for both PY2008 and PY2009. For those measures installed by the LIEE program in both 2008 and 2009, the measure-level savings will likely be the same for both years, as the measures are identical, the target population is the same, and program delivery for these measures is the same. As a consequence, we can take the results from the 2008 billing regression and apply them with confidence to the 2009 program participants for those measures that are included in both program years. Note that we will add variables to the model to control for other differences across years such as the weather and economic conditions. 

Once the model is estimated with 2008 data, the resulting impact estimates will be applied to actual 2009 participation data. This approach is consistent with many other impact evaluations (such as the other impact evaluations currently being done by the CPUC) where multiple years are typically covered under one evaluation and data from a portion of the multi-year period are used to estimate impacts for the entire period.

Based on our team’s past experience with billing regressions for residential programs, there are often a variety of modeling and data challenges that need to be addressed to reduce or eliminate the risk of biased results. We believe that by anticipating these issues early, we can enhance the billing regression results and improve on the PY2005 results to achieve rigorous measure-level impacts. 
For example, high attrition rates adversely affect a billing regression when stringent requirements for “complete” pre- and post- billing data lead to a large drop in the number of usable cases. This can be addressed by using a pooled time-series, cross-sectional model, where it is possible to include all cases that have at least some data, rather than screening for a minimum number of observations. Although customers with few observations contribute relatively little to the estimates, it may be worth relaxing some of the screens to include more cases. While there will always be some customers that either are screened out explicitly or have very limited data contributing to the analysis, the issue is whether savings for these customers are likely to be significantly different than savings for those customers that remain in the sample.  

This question can be explored by examining the available customer characteristics for those included and excluded, or with high versus low numbers of observations. It may also be possible to include some of these characteristics in the savings estimation model, for example interacting household size or income with savings variables, available either from geo-coding (e.g., Census block data) or from survey data. In this case, the population characteristics could be combined with the fitted model to estimate population savings.  We will explore these approaches in our modeling. 

We will also review the measure overlap patterns to determine which measures should be jointly modeled and which can be effectively separated. The previous LIEE impact studies separated measures based on whether they were retrofit or “incremental” efficiency measures.  Both types of measures can be combined into a single model, and ideally will be if there is substantial overlap of the measures.  

Comparison Group

For the billing regression, we will be estimating a series of models that include a comparison group of nonparticipants along with the participant data. We will explore two options for selecting an appropriate comparison group:

1. Using PY2009 LIEE participants prior to their participation in the program, since these customers are (by definition) nonparticipants in 2008 (the period used for the billing regression). Using the PY2009 participants as nonparticipants in 2008 has the advantage of minimizing the potential for self selection bias. They also will have some information already included in the PY2009 tracking data, which will help facilitate the sample development and phone surveys.

2. Customers that are on CARE rates but not LIEE participants in 2008.

The advantage of the first approach is that 2009 LIEE participants have already selected to participate in the program and, thus, are likely to be quite similar to the 2008 participants, thus mitigating concerns about self-selection bias.  However, the evaluation team is also cognizant of the fact that the 2009 participants, although non-participants during the analysis period, have currently completed installations through the LIEE program and by the time of the telephone survey, they will no longer be non-participants.  These issues will need to be balanced against the specific information to be gathered through the telephone survey to assess the best strategy for estimating reliable program impacts.

From the comparison group, a stratified random sample will be drawn that is consistent with the participant sample on key characteristics (location, house type, energy consumption, etc.). Depending on how the comparison group is set up, the joint model could provide either the difference between treated and untreated homes, or the difference between high and standard efficiency measures. If a comparison group is identified that acquired the same type of equipment outside the program, the regression would reflect the incremental effect of installing program-eligible versus market average equipment. This could be considered net savings if there is minimal self-selection effect and minimal spillover. If the comparison group is the general low income population, only a small fraction of which will install the same type of equipment, the regression reflects the approximate difference in use between homes with and without program-provided measures installed. This difference can be used to calculate the change in use between standard and program equipment, based on assumed efficiencies of the standard and old equipment models. 

Once we have developed billing analysis datasets for participants and the nonparticipant comparison group, several different versions of the billing regression model will be estimated as follows:

1. Participant Only Model. This is basically the model estimated in the PY2005 impact evaluation using only participant data. With this model, the model results are interpreted as gross impacts. 

2. Participant and Nonparticipant Model. Since the nonparticipant group is included, any efficiency actions occurring outside the program are incorporated in the model. Consequently, the model results can be interpreted as net impacts. This model may also incorporate larger market trends (fuel prices, economic conditions) that affect both participant and nonparticipant customers. 

3. Participants Only Plus Trends. This model is similar to Model #1, except that the comparison group is used to develop market trend variables (e.g., change in average energy consumption for low income households) that are then incorporated into the participant model. Trend variables from public sources, such as unemployment rates or gas prices, may also be included.

New Measures in 2009

For measures added to the LIEE program in 2009, we will use engineering analysis to develop measure-level impacts. This may involve a desk review and/or secondary literature review for more established measures. For more complicated measures, we will explore conducting computer simulations or conducting simple metering in order to develop savings estimates.

In addition to relying on engineering analysis to develop impact estimates for new measures in 2009, we may also use this method for any measures where we cannot obtain a reliable estimate from the billing model. This may be the case for measure groups or for measures where the expected savings are a relatively small part of overall household energy use. 

Calculation of 2009 LIEE Impacts
The calculation of the realized impacts will depend on the analysis method used to estimate savings. For those measures where a billing model is used with dummy variables representing the various measures, the billing model coefficient results can be taken directly as estimates of energy savings:  
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Note that for the billing regressions that include data from the nonparticipant comparison group, then the coefficient estimates can be interpreted as net impacts. For the billing regression model that uses only participant data, the coefficient estimates represent gross impacts.  
For the SAE version of the billing model (where the coefficient estimates on the savings variables are interpreted as realization rates), the realized impacts will be calculated as follows:
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A similar calculation would be done using the SAE model results including the comparison group to calculate net impacts (equation not shown).

In those cases where the self reported free ridership information obtained from the phone survey indicates that there is significant free ridership, we will also calculate net realized savings:
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The realized impacts can then be analyzed to determine average realized savings for a participant household (or average within any important low income subgroup). The impact results can also be aggregated up to determine impacts by utility and measure type.
Data Collection and Sampling

In addition to collecting program and billing data from each utility, we will conduct several primary data collection tasks to support the impact modeling discussed above. These include phone surveys of participants and nonparticipants and on-site visits for a sub-sample of participant households, as discussed below.

Phone surveys

We will be fielding phone surveys to collect information needed for the impact evaluation. In particular, the survey will be used to collect information needed for the billing regression, such as changes to the household or building. The participant survey will also be used to verify measure installations and to collect information on the persistence of the installations.

The phone survey samples will be from LIEE program participants and a matched set of low income nonparticipants. Information that will be collected from these surveys include the items listed below:

· Demographic information

· Housing characteristics (home size, vintage, appliances)

· Changes to household during analysis period (occupancy, large appliance purchases, remodels)

· Any other changes to the household or dwelling that may significantly affect energy usage

· Self-report battery of free ridership questions to determine if any measures may have been installed in absence of the LIEE program.

We anticipate that these surveys will be 10 to 15 minutes long with a sample representative of each utility and other characteristics of the low income population. We are also prepared through QMR to administer these surveys in languages other than English to make sure that the survey reaches a representative sample of the low income population. Additional detail on the sampling plan (such as stratification by location, ethnicity, measure-type, and house type) will be determined once we are able to review the LIEE participation data.

Assuming an adequate level of LIEE participation, the number of planned surveys is as follows:

· 1200 participant surveys

· 1200 nonparticipant surveys

These samples should be large enough to provide an adequate number of respondents for important sub-categories such as measure types, ethnicity/language, and location. It also allows for a broader representation by climate zone.
On-site Surveys

An additional data collection element will be a post-installation, on-site survey to conduct a technical review of the program implementation from a sample of participants. Our approach is patterned after the one used in the PY2005 evaluation, which will allow us to make comparisons with the earlier program year. 

The on-sites 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. These issues will be incorporated into the sample design process discussed below. 

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 the ride alongs completed in the PY2005 evaluation, for example, it became apparent that some participants already have CFL’s prior to program participation, and other purchased additional lamps after receiving the LIEE-provided lamps. 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.  

Sampling

The sampling for the phone surveys will be conducted to ensure adequate precision levels (default assumed to be 90/10) by utility for major measures groups and key parameters of interest. We will use the actual participation data to determine the appropriate number and size of the sample strata as well as the optimal variables to use for the stratification (e.g., climate zone, utility, measure, house type). 

For the on-sites, we will utilize cluster-sampling in order to minimize travel costs. Depending on the measures adopted, we may also over-sample for particular measure groups that are receiving additional attention in the evaluation. Our team is experienced with GIS and will explore the potential benefits of using that to determine the on-site sample. 

Specific details on the sampling plan will be developed as part of Task 6 after we receive the LIEE participant data from the IOU’s. 

Scope of Work by Task

The following are the evaluation tasks that will be followed to complete the evaluation research proposed above.

Task 1: Project Initiation Meeting (Completed)

A project initiation meeting was held on September 10, 2009 at the CPUC offices in San Francisco. At the meeting, ECONorthwest presented an overview of the proposed evaluation approach. 
Task 2: Conduct Literature Review, Preliminary Research and Research Memo

In this task, ECONorthwest will examine feasible options for estimating first-year savings estimates at the measure level, by climate zone, and by other dimensions important to the utilities. A review of the literature will be conducted and any recommended changes to the ECONorthwest study plan will be based on both the likely usefulness of revised methods and/or data collected, and the cost effectiveness of the analytical methods. 

From this review, we will develop a recommended approach that will be incorporated into a draft research plan for review by the CPUC and IOU’s. Based on the response from the reviewers, we will integrate the recommendations (or alternative versions thereof) into the draft research plan that will be distributed for the Public Workshop (Task 3). 
Deliverables:
Draft Research Plan





Revised Draft Research Plan 

Task 3: Conduct Public Workshop on Proposed Study Methods

This task will focus on gathering public feedback on the proposed research plan from a wide range of low income group stakeholders, so that the final plan thoroughly addresses key methodological issues or concerns and garners support from key utility partners and low income group advocates. We will work with the Energy Division and IOU’s to identify a preferred workshop location and date/time, and to confirm the process for advertising the workshop to the public. Prior to the workshop we will submit the proposed agenda and associated workshop materials (e.g., handouts, PowerPoint presentations, etc.) for review. After the workshop we will submit a workshop brief summarizing the events of the workshop, relevant comments received and key issues/concerns that were identified. As appropriate, public comments will be incorporated into the final research plan, and the full contents of the brief will be included as appendices in the final research plan and study report.
Deliverables:
Conduct Public Workshop





Draft and Final Workshop Brief

Task 4: Data Collection Strategy

This project will require ECONorthwest to analyze data from multiple utilities, which will include confidential information on the utilities’ customers. ECONorthwest will develop a data collection strategy that encourages consistency of the data elements collected from each utility, while simultaneously providing flexibility to the utilities in how they wish to deliver the data to us. We recognize there may be substantive differences between the utilities in the data elements they maintain, the databases each utility employs, and the staff resources available and processes necessary to produce the requested data queries. ECONorthwest will discuss these issues with each utility prior to submitting our initial data request so as to minimize the time and effort necessary for the utilities to fulfill the requests. Ambiguities often arise between the party that requests and the party that supplies data—especially when the data are in support of a complex analysis. ECONorthwest recognizes this and will make every practicable effort to ensure that our requests are clear and without ambiguities. These data request memos will also be provided to the Energy Division so that they can be shared with other study consultants to reduce potential redundancies and work for IOU data personnel.
Once ECONorthwest has received data from a utility, we will conduct quality control/quality assurance measures to ensure that the data are consistent with our needs (as stated in our data request) and do not contain apparent errors or omissions. We will conduct these reviews within three days of the receipt of each data set and report back to the utility on the results of the control and assurance analysis. We will also review data dictionaries from each utility to make sure that we are operating with a consistent set of definitions for common variables.

Task 5:  Research Plan
Task 5 will be devoted to developing the draft and final research plans for this project, which will document all planned evaluation activities and become the primary content for the Research Methods section of the draft and final evaluation reports. Following are the key elements that will be in the research plan:   

· A listing of the detailed research objectives that were confirmed in Task 1 and at the first public workshop. 

· A description of an overall study approach and planned activities (e.g., billing analysis, phone surveys, model development) that will achieve the research objectives. 

· Key findings from the Literature Review (Task 2)

· A detailed data collection and management plan, which will describe: data that will be collected from each utility and new data sources (and how these data support the research objectives), procedures to ensure the confidentiality of utility customer data, methods to ensure the quality of the data, and strategies to collect the data in a timely way (i.e., protocols for formal utility data requests). The plan will note differences in collection approach or detailed activities between the utilities. 

· A sampling plan, which will detail proposed sample sizes (by measure, utility), confidence levels, and stratification schemes. The plan will include justifications for the selected methods, and the samples will be designed to produce statistically reliable results that successfully explain variability in energy savings. (See Task 6 for more explanation of this part of the research plan.) 

Note that inclusion of the sampling plan in the research plan assumes that we will have received the complete participant data from the IOU’s. If these data have not been received in time for the research plan, then the sampling methods will be discussed more generally in research plan, with a more detailed sampling memo produced once the data are available.

· A detailed data analysis plan, which will describe how the acquired data will be reviewed/inspected, integrated (e.g., survey and billing data), tabulated and analyzed, and used in statistical models in support of the research objectives (i.e., savings estimates). 

· A detailed schedule of project tasks, subtasks and timelines, including expected data request submittals to the utilities. 

· A project management plan, which will describe how ECONorthwest’s project manager will communicate with and report to the CPUC and IOU’s regarding ongoing project issues. 

The final research plan will be developed after receiving feedback on the draft plan at the public workshop and from the CPUC and IOU’s.
Deliverables:
Draft research plan





Final research plan

Task 6: Prepare Impact Evaluation Sample Designs

The sample design process will follow the basic sampling steps discussed earlier in the Project Approach. Sample sizes for first-year load impacts will be of the optimal size to provide estimates of annual savings by measure within a defined level of confidence and relative precision (e.g., 90/10). The ECONorthwest team will recommend the number of strata necessary for each sampling frame based on the degree of variation in the data, the desired level of precision, and the project budget. 

We will provide a detailed memo of the proposed (draft) sample design (i.e., sample size, number of strata, relative precision) to the Energy Division and IOU’s for approval. Upon approval of the sample design, we would then coordinate with the utilities to get the data to implement the sampling plan and begin the data collection tasks. To the extent the data contain confidential or otherwise sensitive data, the protocols described in Task 4 regarding the Data Collection Strategy will be observed. 

Deliverables:
Draft Sample Design Memo





Final Sample Design Memo

Task 7: 
Data Collection Activities and Analyses

This task will also focus on collecting additional primary customer data as detailed in the Data Collection Plan completed in Task 4. As discussed in our Project Approach, we currently anticipate that the new data collection will consist of: 

· Phone surveys of low income households, including LIEE program participants and non-participants (1200 participant surveys, 1200 nonparticipant surveys)

· On-site inspections of 400 participant homes

Importantly, the ECONorthwest team has extensive experience conducting effective phone surveys and on-site visits, and will make concerted efforts to implement the data collection in a manner that encourages engaged customer participation with minimal inconvenience. Before we implement the phone surveys and on-site visits, we will provide draft survey and data collection instruments to Energy Division and IOU’s for review, comments and subsequent approval. 

As part of this task we will provide weekly data collection progress reports to the SCE project manager by email when the surveys are in the field. These reports will describe the status of the utility data collection, survey/on-sites guide development, the disposition of ongoing surveys, and actual and potential problems in the data collection.  

After the data are collected, we will proceed to process and analyze the data in accordance with the analysis plan developed as part of Task 6 (Research Plan), and will calculate the PY2009 LIEE Program’s first-year electric and gas savings impacts (by household and statewide) for each measure (or measure group), by utility and climate zone. At the time of this proposal, we are anticipating that most of the analysis resources will be devoted to the models discussed in this proposal (billing regression, discrete choice), but this will be revised as needed based on any alternative methods identified as part of the Preliminary Research (Task 2). 

We have also adopted the staged analysis plan suggested in the RFP. We will estimate the models based on available in late 2009 for reporting as preliminary results in early 2010. Once we have been able to complete the phone surveys, we will run an additional billing regression model on a smaller sample of respondents that contains the additional data obtained from the survey. 

Deliverables:
Weekly Data Collection Status Reports




Draft and final survey instruments




Survey dataset



Task 8:
Preliminary Results Review

For this task, the ECONorthwest team will present the preliminary energy savings results developed in Task 7 to Energy Division and IOU’s in order to get feedback on the results and/or identify additional needed analyses prior to developing the complete draft report. The preliminary first-year savings estimates will be presented in a technical memo that will also discuss any data issues or uncertainties associated with savings estimates. The preliminary results will be reviewed during a conference call with the Energy Division and IOU’s. (An in-person presentation can be arranged if desired.)
Deliverable:
 Preliminary Results Memo

Task 9:
Draft Impact Analysis Report

After the data collection and analyses have been completed, we will prepare the draft impact analysis report covering all four of the utility LIEE programs.  The report will include the following contents, as specified in the RFP: 

· Executive Summary: This report section will present the key study findings using non-technical language, and will include subsections that summarize other sections of the complete report (e.g., program background, research methods, etc.). This section will serve as a stand-alone report that laypersons and busy energy professionals could read and understand, without having to know the complete details of the project. 

· Background and Introduction: This section will present a brief history of the LIEE program, the current research objectives, the measures covered in the study, and how the findings will be used going forward - to inform future program implementation and design and the California Energy Efficiency Strategic Plan, which has specific long-range goals for low income market penetration. 

· Research Methods: This report section will describe the research methods and data collection activities (including literature reviews) that were utilized during the project.

· Analysis and Results: This section will present the findings of the research that was conducted, and will detail the PY2009 LIEE Program’s first-year electric and gas savings impacts for each measure (or measure group), by utility and climate zone (by household and statewide). This section will also contain information on the phone survey methods and results.  

· Recommendations: This section will include a discussion of the major conclusions arising from the impacts study. It will also identify recommended changes to program savings estimates, and program design and/or implementation changes to increase installations of particularly high-saving measures.  

· Appendices: This will include a list of datasets provided by the utilities, final versions of the survey and on-sites instruments, final survey disposition reports, a bibliography of all studies/literature reviewed in support of the research plan development, and the memos documenting the two public workshops.   
Deliverable:
 Draft Impacts Report

Task 10:
Conduct Public Workshop to Report Impact Evaluation Results

The ECONorthwest team will schedule and plan a second public workshop to present the complete draft evaluation findings. As with the initial public workshop, we will submit the proposed agenda and associated workshop materials to Energy Division and IOU’s for review in advance of the workshop. After the event we will submit a memo summarizing the feedback received during the workshop and key outcomes.
Deliverables:
Public presentation




Brief outlining comments and outcomes of meeting

Task 11: Deliver Final Impact Evaluation Report
The final impact evaluation report will have the same structure as the draft report (i.e., Executive Summary, Research Methods, etc.), include the same types of content, and will incorporate all revisions that were requested by the Energy Division and IOU’s. We will not distribute the final report until the utilities have formally approved the draft final report. After the formal utility approvals are attained, we will provide the final report in hard copy and electronic formats – Word and PDF – as specified in the RFP. The number of copies to be produced will be determined by the SCE project manager.  

Deliverable:
 Final Impacts Report
Task 12: Prepare and Deliver Databases with Documentation

As required in the RFP, all documentation related to data collection and analysis will be provided to the utilities when fully completed and checked for quality. Furthermore, all processes used to construct samples and/or transform data will be described in a separate narrative. In addition, the documentation will include:

· Hard copies of all analysis data sets, by utility

· A SAS database containing all data and the associated documentation for each utility

· A data dictionary that lists and describes all variables contained in each database

Deliverable:  As specified in RFP Appendix C, database deliverables will consist of:

· A copy of the raw, unedited data as well as a copy of the final database.

· A flowchart diagramming the process used to create the database.  All inputs and outputs, including those of an intermediate nature, must be included.

· A copy, in both printed and electronic form, of all routines used in creating the database.  This includes all routines used to edit the data and all formulas used to create variables. There will be no undocumented edits to the data. 

· A detailed text description of all parameters required to run various routines and examples of how these parameters are correctly used in these routines.

· The number of records expected in the file.

· A detailed text description of any anomalies in the data and the implications of such anomalies.

· A text description of any anomalies in the data.

· A database dictionary: a complete codebook showing all names, length, type (character or numeric) and format of all variables as well as a text description of each variable in the database.

· Where applicable, the database will include some “key” variable (preferably control number) that can be used to link the data to other corporate databases. In the event that this is not possible due to confidentiality issues, a cross-reference file which links a key variable to some fictitious customer-identifying variable shall be built and included.  NAME OR ADDRESS WILL NEVER BE USED AS THE KEY VARIABLE.

· All estimated data should be flagged.  A complete description of how the estimated values were created shall also be included.  This shall be done on both the record level and for each variable.

· For interval data (load data), error codes from the collection system should be included with the data file.  This can be a separate file, but will be in the same form as the interval data to facilitate matching error codes to the corresponding interval data.

For survey databases:

· A sample survey will be included which clearly associates variable names with survey responses.

· Surveys should be designed with data fields clearly associated with survey responses.

Form Of the Database:

· By decision of the SCE Project Manager, the database will be one of the following:

· SAS database using the most current version available.

· ASCII fixed field format (fixed block is preferable) with a text description of the file layout (i.e., variable names and descriptions associated with data fields).

· ASCII comma delimited format (fixed block is preferable) with all character fields surrounded by double quotation marks (“”).

If data are compressed, detailed compression software specifications will be provided.
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Completion date

Task 1: Project Initiation Meeting

September 10, 2009

Task 2: Lit Review / Draft Research Plan

October 19, 2009

Task 3: Public Workshop

November 10, 2009

Task 4: Data Collection Strategy

November 17, 2009

Task 5: Research Plan

November 17, 2009

Task 6: Sample Designs

November 17, 2009

Task 7: Data Collection & Analysis (Phase 1)

March 14, 2010

Task 7: Data Collection & Analysis (Phase 2)

October 31, 2010

Task 8: Preliminary Results Review

April 14, 2010

Task 9: Draft Report

October 21, 2010

Task 10: Public Workshop on Report

October 31, 2010

Task 11: Final Report

December 14, 2010

Task 12: Database / Documentation

February 14, 2011
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� Decision on Large Investor-Owned Utilities 2009-11 Low Income Energy Efficiency (LIEE) and California Alternate Rates for Energy (CARE) Applications � HYPERLINK "http://docs.cpuc.ca.gov/WORD_PDF/FINAL_DECISION/93648.PDF" ��http://docs.cpuc.ca.gov/WORD_PDF/FINAL_DECISION/93648.PDF�, page 2. 


�  Dr. Rick Ridge, “Errors in Variables: A Close Encounter of the Third Kind.”  The Future of Energy Markets:  Evaluation in a Changing Environment, Chicago, Illinois:   International Energy Program Evaluation Conference,  August, 1997.
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