2.   Detailed Scope of Work

2.1.   Overview

This section discusses the overall work scope for Phase II.  Broadly, the areas of work involved in Phase II include the following: obtaining and analyzing Census and other data, conducting onsite surveys, developing estimates of market potential for CARE and LIEE, characterizing the eligible population, identifying needs and concerns of the eligible population, presenting recommendations on how the Phase II results can be used to improve Program implementation, and developing a method of tracking penetration over time.  This section develops these overall areas into specific objectives and tasks for the Phase II work scope.

2.2.   Phase II Objectives and Tasks

The specific objectives for Phase II are as follows:

(
Develop baseline quantitative estimates of the qualified low-income population and the number of LIEE-eligible dwelling units in the utility service areas, using the methodology described and approved in Phase I, which will be used as baseline data for evaluating penetration rates.

(
Develop a common or uniform methodology to be used by utilities to update baseline data regarding market potential, achievable potential, and market penetration over time.  This methodology may make use of Census data, utility data, government agency data, and/or commercially available data.  This analysis should include an evaluation of commercially available databases (e.g., Experian, Claritas, ABI, Axiom, etc.) to determine whether or not they should be used to estimate future CARE or LIEE-eligible populations. This analysis should also include an evaluation of the need for, and cost of any updates. Develop recommendations that address statistical and programmatic trade-offs and costs.  Such recommendations should be robust, to accommodate changes in program eligibility or design as the Commission may request.

(
Develop appropriate survey instruments or other appropriate tools to gather customer information necessary to fill information gaps identified in Phase I.  

(
Implement the information collection activities and produce reports providing tabulations and analysis of the information collected and full documentation of the information collection methods.

(
Identify and quantify demographic barriers (e.g., language, literacy, isolation, etc.) to participation in the CARE and LIEE programs.

(
Identify and quantify structural feasibility barriers to participation in the LIEE program.

(
Make recommendations on appropriate and effective methods of meeting identified
 energy-related needs of low income customers that address demographic barriers to participation in the CARE and LIEE programs and structural feasibility barriers (weatherization measures cannot be installed because of structural problems in the home) to participation in the LIEE program.

(
Consolidate Phase I & II data to develop an overall picture of California’s existing low income population’s energy-related needs including:

1.
Identifying needs being met by existing programs;

2.
Identifying service gaps not being addressed by existing programs; and

3.
Identifying barriers that cause service gaps.

(
Determine the useful life of each type of data collected, offer recommendations on how to update needs assessment data, and recommend the most effective method to update the data.

(
Provide an estimate of the incremental costs incurred to meet all identified unmet needs.

(
Suggest program measures to fill existing service gaps and quantify the benefit from incurring that additional cost including:

1.
How does the cost for new measures continue to increase energy efficiency?

2.
What is the benefit of incurring that additional cost and to what degree does it increase the comfort level?

3.
How does it reduce hardship and increase safety?

The specific tasks for Phase II are the following:

(
Task 1: Refine the work scope,

(
Task 2: Provide opportunity for public input throughout the project,

· Task 3: Conduct the onsite surveys,

· Task 4: Analyze Census data,

(
Task 5: Develop estimates for the proposed indicators of potential,

(
Task 6: Characterize the eligible population,

(
Task 7: Provide a detailed report on customer needs, concerns, and perceptions,

· Task 8: Recommend how Phase II results can be used, 

· Task 9: Develop a method to track penetration over time,

· Task 10: Produce a Phase II report, and

· Task 11: Provide technical support as needed.

Each of these is described below.

2.3.   Task 1: Refine the Work Scope

The first task in Phase II will be to meet with the CPUC project manager and refine the Phase II work scope.  This will involve having a project initiation meeting to discuss and finalize the study goals and objectives, specific tasks, and the schedule and budget.  The result of this process will be a detailed final research plan.

2.4.   Task 2: Provide Opportunity for Public Input

Throughout the project, public workshops will be conducted at key intervals to invite interested parties to review and comment on the project work.  These workshops should be conducted in various areas of the state and provide an opportunity to review the progress of the study and to review and comment on deliverables.

2.5.   Task 3: Conduct the Onsite Surveys

Conducting the onsite surveys is the major work effort of Phase II.  Data from the onsite surveys will be used in the following ways:

· To estimate the percentage of the income-eligible population that needs LIEE measures and that is willing to participate in the Program in order to further refine the estimates of potential for LIEE,

· To estimate the percentage of the income-eligible population that is willing to participate in the CARE Program in order to further refine the estimates of potential for CARE,

· To develop estimates of eligibility by fuel type, urban/rural split, county, zip code, and utility service area,

· To help estimate the percentage of the eligible population that resides in master-metered buildings, both submetered and non-submetered,

· To provide information on characteristics of the eligible population, and

· To assess the needs, concerns and perceptions of the eligible population.

The variables needed to accomplish this task were discussed in Section 6 of the Phase I Final Report and are presented again in Table ‎2‑1.

Table ‎2‑1:  Data Needed from Onsite Surveys

	Data
	Use

	Need for weatherization measures (including air-conditioning)
	Estimating potential; characterizing population

	Eligibility data (income, household size, age, disability status, heating fuel)
	Estimating potential; characterizing population

	Willingness to participate in programs
	Estimating potential

	Primary language
	Characterizing population

	Ethnic group
	Characterizing population

	Ability to read 
	Characterizing population

	Composition of household
	Characterizing population

	Employment status of household
	Characterizing population

	Master metered low-income households
	Estimating potential; characterizing population

	Water heating fuel
	Estimating potential; characterizing population

	Age of housing structure
	Characterizing population

	Square footage of housing unit
	Characterizing population

	Presence of air conditioner
	Characterizing population

	Appliance performance
	Identifying needs and concerns

	Condition of housing stock
	Identifying needs and concerns

	Security
	Identifying needs and concerns

	Hardship and comfort
	Identifying needs and concerns

	Customer awareness of programs
	Identifying needs and concerns

	Customer sources of information
	Identifying needs and concerns

	Barriers to program participation
	Identifying needs and concerns

	Customer perceptions of programs
	Identifying needs and concerns


Four subtasks for this effort are described below: conducting the sample design, designing the survey instruments and implementation plan, and collecting and analyzing survey response data.

2.5.1.   Subtask 3.1: Conduct the Sample Design

The Phase II contractor will need to obtain data on the low-income population for conducting the sample design.  While the primary source of this type of data is the Census, the appropriate 2000 Census data for conducting the sample design is not expected to be available until late 2002.  Because of this, a second source of data was identified in Phase I:  the estimates for the eligible population, which were developed by Athens Research and are currently used by the utilities in their rapid deployment monthly status reports.

A two-stage probability sampling design is recommended for this study, with the primary sampling unit being a Census block group.  The block groups should be stratified by density of income-eligible households and also by ethnicity.  In this way, the Phase II contractor can target areas with high incidence of low-income households in order to reduce expensive screening efforts during the survey.  In addition, by stratifying by ethnicity, he can ensure that various ethnic groups are represented in the sample.

As a simplified example, two possible strata would be high-density low-income areas and low-density low-income areas.  The first stage of the sampling process involves selecting the block groups to be sampled.  The second stage involves sampling households from the selected block groups.
  An optimal allocation would be to set sample targets for each stratum according to their proportion of low-income households; however, as mentioned above, it would be more cost effective to over sample the high-density strata in order to reduce screening efforts.  Sample targets for each stratum will also need to be inflated to account for an assumed response rate and an assumed occupancy rate.

Setting targets for block groups and households within block groups can be done with probability proportional to size (PPS) sampling.  With this method, the counts of households in each block group can be obtained from the Census and used to construct a ratio of housing counts in the block group over housing counts in the stratum.  Sample blocks can then be selected from each stratum where their probability is proportional to the Census housing count.

A completed sample size will be chosen based upon a precision and level of confidence to be determined.  In addition, since this is a multi-stage sampling procedure and the resulting sample targets will be in clusters, the resulting sample may be less precise than the targeted precision level.  To control for this, a design effect adjustment factor is applied to the calculated sample size to account for the loss of precision due to cluster sampling.
  The final sample size chosen for Phase II will depend on other factors, in particular available budget, and will need to be determined jointly between the CPUC Project Manager and the Phase II contractor.

A sample of actual household addresses will then need to be pulled.  While there are a number of ways of coming up with actual addresses to sample, the most cost effective may be to obtain customer records from the utilities along with information on whether or not the customer receives the CARE discount.  Targets can then be set for CARE and non-CARE households.  Targeting known CARE recipients in this manner would reduce the cost of the survey effort, as these customers are known to meet eligibility requirements.  In addition, utilities can provide information on master metered accounts.  Bidders should be aware that data requests to the utilities must be preceded by signed letters of confidentiality to ensure that any customer data received is kept strictly confidential.  Also, ample time must be built into the process to allow the utilities to respond to data requests, and then to organize the data into a usable format.  Targets for these households will need to be set as well in order to make conclusions about master-metered households.

In practice, the Phase II contractor will need to work out a method for selecting addresses to sample that addresses the limits of budget, time and practicality.  In addition, the Phase II contractor will need to develop appropriate assumptions for this analysis, to determine appropriate subsampling fractions, to examine alternative stratification approaches, and to optimize the precision levels that can be obtained within the project budget.

2.5.2.   Subtask 3.2: Design the Survey Instruments and Implementation Plan

This subtask involves developing the appropriate survey instruments and implementation plan to gather customer information necessary to fill the information gaps identified in Phase I.  Some of the issues to be addressed under this subtask are the following:


(
Surveyors who speak various languages and understand the targeted ethnic cultures will be needed in order to reach low-income customers. 
  In addition, using surveyors who are familiar with the targeted neighborhoods would be valuable.  

(
Survey questions will need to be carefully crafted in order to deliver the desired results.  For example, when questioning customers about their willingness to participate in programs, it is important to ensure their response represents their choice in the absence of any perceived barriers.  

(
Design ways to screen for income eligibility.   This is not an easy task, as customers may be reluctant to reveal their income or size of household for fear of that information being used against them.  One suggestion offered by a contractor who performed similar surveys for a recent study involved using a visual aid to ask about income.  They found that since some people do not know what their annual income is but do know what their hourly wage is, a table was presented during the survey that converted hourly wage to annual income.  

(
The Phase II contractor will also need to decide whether or not to offer a monetary incentive.  During one of the workshops it was suggested that offering them Program services would be an effective incentive (such as compact flourescent light bulbs, CARE application assistance, and energy education).

(
Training surveyors how to conduct the survey and, in particular, why certain questions must be asked a certain way in order to avoid bias will be important.  In addition, the survey will need to be pretested and refined to improve the wording and order of the questions, to increase clarity and understanding for the respondent, and to ensure the resulting data will be sensible and usable.

(
Written materials that are used during the survey will need to be in targeted languages.  Furthermore, it is possible that some respondents won’t be literate even in their own language.

(
Survey protocols and a quality control process will need to be designed to ensure the data is collected in an appropriate manner.

2.5.3.   Subtask 3.4: Collect and Analyze Survey Data

This subtask involves implementing the survey effort along with a quality control process to ensure that survey protocols are followed and quality data is collected.  Since the survey is currently scehuled to be conducted during the winter months, bidders should comment on how the data collection will be achieved considering the relative short daylight hours and the fact that the survey will be conducted in low-income neighborhoods for the most part.  Bidders should also consider the skill levels of personnel required to conduct the survey.  Familiarity with low-income weatherization programs and the ability to assess the need and feasability of weatherization measures and the condition of the housing stock will be required.  In addition, once the data is collected, the analysis will be conducted.  The results will be reported along with tabulations, analysis of the information collected, and full documentation of the information collection methods.

2.6.   Task 4: Analyze Census Data

In addition to the onsite survey data, the other major data source for Phase II is the 2000 Census.  The data will be used for the following:

(
To estimate the income-eligible population in developing indicators of market potential for CARE and LIEE, 

(
To provide information on characteristics of the income-eligible population, and

(
To calculate energy burden for various groups within the income-eligible population.

The variables needed from Census data to accomplish this task are presented in Table ‎2‑2.

Table ‎2‑2: Data Needed from the Census

	Data
	Use

	Household income
	Estimating potential; characterizing population; calculating energy burden

	Household size
	Estimating potential; characterizing population

	Age of household head
	Estimating potential; characterizing population

	Disability status of household head
	Estimating potential; characterizing population

	Primary language
	Characterizing population

	Ethnic group
	Characterizing population

	Household composition
	Characterizing population

	Employment status
	Characterizing population

	Residence type
	Characterizing population

	Group homes
	Characterizing population

	Space heating fuel
	Characterizing population

	Age of housing structure
	Characterizing population

	Census tract designation
	Characterizing population

	Electricity and gas expenditures
	Calculating energy burden


Options for obtaining Census data were discussed in the Phase I final report.

2.6.1.   Updating Census Data to 2002

The 2000 Census data responses will need to be updated to account for changes in income distributions that may have occurred from 1999 to 2002 and to account for changes in household size and changes in the household head’s age and disability status that may have occurred from 2000 to 2002.  Several sources of data may be used to accomplish the updating.  These data sources are discussed in more detail in the Phase I final report.  

2.7.   Task 5: Develop Estimates of Potential

This Section presents a summary of the methodology to be used to create estimates of potential for CARE and LIEE. 

2.7.1.   CARE Household Potential

The following describes the process for estimating the eligible population for CARE: 

Obtain Census Data

Custom ordered tables of Census data by block group should be ordered with the following characteristics: 

(
Income ranges consistent with determining eligibility according to Program guidelines and that can also be aggregated into ranges consistent with those found with vendor distributions,

(
Income ranges requested should be adjusted by 
consumer price index data from the Department of Finance to reflect 2002 dollars
 in order to be consistent with 2002 Program income eligibility requirements.

(
Income levels should be obtained for the following eligibility levels: 150%, 175%, 200%, and 225% of Federal poverty guidelines.  In this way, the resulting estimates of potential can be readily adapted in response to changes in eligibility requirements.

Obtain Vendor Data

Distributions of 2002 income and household size by block group should be obtained from a reputable vendor.
 

Match Geographies

In order to report results by county and utility area, it will be necessary to map Census block groups to these areas.  Tables that provide the data to accomplish this are available from the Census Bureau or from other providers such as the Missouri Census Data Center.

Match Census Data to Vendor Data

Using a process called iterative proportional fitting (IPF), update the 2000 Census data with 2002 distributions.  The following is a broad overview of the steps involved in this process.
  Each step is performed for each unique combination of county, utility area, and fuel type.

1. Arrange Census data in a matrix that matches the income and size range categories of vendor data.  The cells in the matrix are the number of households in the population that fall into a particular joint distribution of household income and household size.

2. Normalize the matrix from step one for convenience so that all cells total 1,000,000 while maintaining the relationship between household income and size.

3. Use IPF to match the distributions in this matrix to the vendor distributions.  Briefly, this process first normalizes the income distributions in the matrix to match that of the vendor income distribution, then normalizes the household size distributions in the matrix to match that of the vendor size distribution, then continues the process until the amount of change is below an acceptable limit.

Produce Eligibility Estimates

4. A new matrix is arranged from Census data in the same format as step one, with the cells equal to the proportion of households in each income/size category that is eligible for the program.  For most cells, this will be one or zero but for cells where the eligibility limit falls within an income range, the proportion will be less than one.

5. Multiply the results of step three with the matrix from step four.

6. Sum the cells to obtain the number of eligible households per million and convert this result to a demographic eligibility rate.

These results are then multiplied by the count of eligible residential meters obtained from the utilities in order to produce the number of potential CARE eligible households (CARE household potential).

Rural Designations

In the event rural designations are required, it is suggested that the Goldsmith approach
 be used to obtain the proportion of the eligible population within each utility area that is designated as rural.

2.7.2.   CARE Adjusted Household Penetration

As a result of the onsite surveys, estimates of the proportion of the eligible population willing to participate in CARE will be developed.  These proportions will be multiplied by CARE household potential to arrive at adjusted counts of willing eligible customers.

2.7.3.   LIEE Household Potential: Total Number of Income-Eligible Households

Calculating LIEE household potential uses roughly the same process as used for CARE household potential with the two following exceptions.  First, when obtaining Census data, the income ranges will need to reflect LIEE eligibility limits, which include a higher limit for households where the head of the household is at least 60 years old or disabled.  Secondly, when arranging the second matrix of Census data (step four above), the proportions of eligible households will differ from CARE due to the different eligibility limits.
2.7.4.   LIEE Potential for Energy Savings

To develop this indicator, estimates of the measures needed by eligible households will be made from the onsite survey data and from the estimates of LIEE household potential.  Then, using savings per measure provided by the utilities, the annual energy savings will be estimated, with the assumption that eligible households receive all feasible measures.  The result will be estimates of annual potential energy savings for 2002 for each county, utility area and fuel type. 

2.7.5.   LIEE Achievable Household Potential

This indicator is calculated as LIEE household potential multiplied by the proportion of eligible customers found in the surveys to be willing to participate in the Program.

2.7.6.   LIEE Achievable Potential for Energy Savings

This indicator is calculated as LIEE potential for energy savings multiplied by the proportion of eligible customers found in the surveys to be willing to participate in the Program.

2.8.   Task 6: Characterize the Eligible Population

The Phase I final report discussed the types of economic, demographic, housing and geographic characteristics of the low-income population Phase II is designed to analyze.  The data collected in Phase II will be used to develop a characterization of the customers who are eligible for CARE and LIEE.  In particular, the results will reveal the following about eligible customers by county and utility areas:

· Descriptions of ethnic groups and primary languages,

· Incidence of inability of any household member to read,

· Descriptions of household compositions and employment status,

· Distributions of residence types,

· Prevalence of group homes and master-metered residences among eligible population, 

· Types of space and water-heating fuels used by eligible customers, and

· Ages and square footage of residences.

(
Demographic barriers (e.g., language, literacy, isolation, etc.) to participation in the CARE and LIEE programs.

2.9.   Task 7: Report on Customer Needs, Concerns, and Perceptions

The Phase I Final Report described the specific needs, concerns and perceptions to be researched in Phase II of the Needs Assessment.  The data collected in Phase II will be used to describe the needs of low-income customers in order to assist with Program planning and outreach.  In particular, the results of this effort should produce the following:

(
Inventories of energy efficiency measures present and needed by eligible customers will be assessed.

(
Energy burden will be calculated by county and utility area from Census data.  While this information will not be used in developing indicators of market potential, it will be descriptive information about the eligible population.

(
Customers’ concerns regarding appliance performance, security, hardship and comfort will be researched.  These results may help Program planners understand the needs of low-income households as well as reluctance on the part of some customers to participate.

(
The condition of the housing stock as found in the onsite surveys will be reported.  This information is important in determining the extent to which weatherization measures and minor repairs may be needed by customers.

(
Customer sources of information and awareness of the Programs, as well as information on barriers to participation, will be useful for outreach purposes.

(
Customers’ perceptions of Programs will be reported.

(
Barriers to participating in Programs will be identified.

(
Reasons why customers may be unwilling to participate, even in the absence of barriers, will be reported.

2.10.   Task 8: Recommend Use of Phase II results

The Phase II contractor will make recommendations of appropriate and effective methods to meet the energy-related needs of low-income customers.  These recommendations should address demographic barriers to participation in the CARE and LIEE programs and structural feasibility barriers (weatherization measures cannot be installed because of structural problems in the home) to participation in the LIEE program.  This will include suggesting LIEE measures to fill existing service gaps.

As part of this task, the Phase II contractor will also provide estimates of the incremental costs incurred to meet all identified unmet needs.  In addition, the associated benefits that will result from these costs will be identified.  For example, the increase in energy efficiency expected from new measures or the increase in customer comfort or security expected from recommended Program changes will be discussed.

2.11.   Task 9: Develop a Tracking Method for Penetration

The Phase II contractor will develop a method for tracking penetration over time.  The issues involved in this task include:

(
Develop a common or uniform methodology to be used by the utilities to update baseline data regarding market potential, achievable potential, and market penetration over time.  This analysis should include an evaluation of commercially available databases (e.g., Experian, Claritas, ABI, Axiom, etc.) to determine whether or not they should be used to estimate future CARE or LIEE-eligible populations. This analysis should also include an evaluation of the need for, and cost of, any updates.  Recommendations should be developed that address statistical and programmatic trade-offs and costs.  Such recommendations should be robust, to accommodate changes in program eligibility or design as the Commission may request.

(
Recommend a method for decaying estimates of LIEE energy savings potential over time.

(
Recommend how penetration data be collected from the utilities and reported.  For this, it will be important to work with the Reporting Requirements Manual Working Group to establish reporting frequencies.  For example, reporting LIEE energy savings penetration may be done less frequently than reporting CARE or LIEE household penetration.

2.12.   Task 10: Produce a Phase II Report

This task will involve reporting the results of the Phase II effort in draft and final versions, to be reviewed and presented in public workshops.  The report will include the presentation of results, estimates of potential including a comprehensive description of how they were developed, a comprehensive assessment of low-income customer wants and needs with respect to energy efficiency, safety, comfort and hardship, a characterization of the eligible population, recommendations of how the Phase II results should be used, and a proposed method for tracking penetration over time.

2.13.   Task 11: Provide Technical Support

Technical support will be provided on an as needed basis.  This can include making any additional revisions to the Phase II reports or other study deliverables as ordered by the Commission.  

� 	See Section 5 of the Low-Income Needs Assessment Phase I Final Report.


� 	During one of the workshops for Phase I, John Peterson from Athens Research confirmed that these estimates could be disaggregated to the block group level and made available to the Phase II contractor.


� 	An alternative would be to add another stage where blocks are selected from the block groups.  Following this, the number of households to be approached on each block would be determined.  


� 	This factor represents how much larger one believes the variance of the sample is as compared to the variance computed using simple random sampling.  A recommended factor for this type of study is two.


� 	This issue was stated repeatedly in the public workshops and during interviews.  It was mentioned during one workshop that PG&E has developed CARE materials in Spanish and Asian languages that could be made available to the Phase II contractor.  Information on the geographical distribution of various languages in California can be obtained from the Census, the Statewide Residential Customer Needs Assessment Study done in 2001 by TecMRKT Works, the Greenlining Institute, and other sources.


� 	Most of this is taken from the methodology developed by Athens Research, which was used to develop the eligibility estimates currently used by the utilities.  A major exception is that this proposed method uses custom ordered tabulations from the Census Bureau rather than Census PUMS data.  Two reasons why this change is being recommended are 1) PUMS data is not available until 2003 whereas Phase II is scheduled to be conducted in 2002, and 2) by ordering tabulations we can take advantage of data at a smaller geographical level (block group) rather than the larger PUMAs available with PUMS.  See the Phase I Final Report for a detailed discussion of Census data options and a more complete description of the methodology used to develop the estimates.


� 	During public workshops for this project, it was suggested that a regional CPI rather than a statewide rate be considered.  


� 	More discussion on vendors is provided in the Phase I Final Report.


�  	A detailed description of this process is available in a handout entitled Technical Addendum: Joint-Utility Methodology for Calculating CARE Penetration.  This handout was provided by the joint utilities for a workshop held by the Energy Division of the CPUC on February 6, 2002.


� 	The Goldsmith method was recently used by TecMRKT Works in the Statewide Residential Customer Needs Assessment Study, July 2001 (see discussion on pages 10-12 of that report).  For further discussion see Harold Goldsmith, et.al., “Improving the Operational Definition of ‘Rural Areas’ for Federal Programs,” 1993, � HYPERLINK "http://ruralhealth.hrsa.gov/Goldsmith.htm" ��http://ruralhealth.hrsa.gov/Goldsmith.htm�.  An alternate method is available using Rural Health Council (RHC) definitions.   Comments received during interviews for Phase I indicated the Goldsmith approach is thought to be superior to RHC.
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