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Chapter 1  Introduction

This technical memorandum is a on-going working draft, rather than a final product.  The purpose of this memorandum is to present an overview of the general operations of the Low-Income Public Purpose Test (LIPPT).  This memorandum is provided to stimulate test design discussions between the RRM and the study contractors, and for use in the Expert Review Panel to be held on February 27, 2001 in San Francisco at PG&E’s Pacific Energy Center.  During the expert workshop this memorandum will be reviewed and discussed in detail to support the final LIPPT design efforts.   This memorandum serves as the starting place for conducting the review process and for obtaining more detailed feed-back from members of the RRM pertaining to the operations of the LIPPT. 

In accordance with guidance from the RRM the evaluation contractors have designed the test to be a combination of aspects from several of the California cost effectiveness tests.  The LIPPT is designed to have a broad view of the costs and benefits associated with the delivery of low-income programs and can be largely considered an expansion of a combination of California’s Societal Cost Test and the Participant Test.  However there are several adaptations and additions to these tests that make up the LIPPT.  For example, the PIPPT includes a more comprehensive inclusion of program benefits than any of California’s current cost effectiveness tests. 

This technical memorandum presents the overall general equation of the LIPPT and describes the components or variables included in the equations.  In developing this equation we have substantially complied with the request of the RRM to use current program tracking and reporting methods, so that the LIPPT does not present a new administrative or management burden on the four utilities.

There are three cost benefit categories defined in this memorandum and included in the LIPPT.  These are:

· Program costs

· Energy benefits (energy savings)

· Non-energy benefits

Each of the three categories of this LIPPT are presented and described in this memorandum, and together make up draft  LIPPT.    The equations for each category are more fully defined and illustrated in the following sections.  

Chapter 2  Overview of the LIPPT and Cost Categories

The general equation for the LIPPT cost effectiveness is presented below.  This equation is followed by three sections, each focusing on one of the primary components of the cost effectiveness equation.  The first section describes the program-associated costs.   The second section describes the energy benefits, and the third section discusses the non-energy benefits.  Figure 1 shows the three primary cost and benefit categories that make up the PIPPT. 
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Figure 1  LIPPT Costs and Benefits
General LIPPT Equation

The general equation for the LIPPT cost effectiveness test is:

Cost Effectiveness  = (Energy Benefits + Non-energy Benefits) / Cost(s),

Where:

· Energy Benefit is the net present value of all program related energy benefits

· Non-energy Benefit is the net present value of all program related non-energy benefits

· Cost is the net present value of all program related costs

Definitions of costs and cost related equations
The following section discusses the denominator of the general equation (Cost).  California’s Reporting Requirements Manual (RRM) Working Group Report for Low Income Assistance Programs segregates cost variables into eighteen different cost variables.  
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The eighteen variables are grouped into five categories, including: 1. Direct Energy Efficiency Services, 2. Pilots, 3. Energy Efficiency Supporting Services, 4. Indirect Services and 5. Oversight costs.  These costs are represented on the program cost reporting table presented later in this section, see Table 1.  The four costs categories sum to the total program cost displayed in the general equation.
  See Figure 2 below, for an illustration of the five cost categories and the 16 variables comprising the cost variables.

Figure 2  LIEE Cost Categories and Variables

The general formula for summing the program costs is described below and includes the 5 categories described above and the 17 variables included within the cost categories.  However, not all programs will have costs in all 17 of the variables, nor each of the four cost categories.  The cost equation is presented as:

Cost = Direct Energy Efficiency Services + Pilots + Energy Efficiency Supporting Services + Indirect Services + Oversight

Where,

· COST = the sum of all costs,

· Direct Energy Efficiency Service = the sum of all costs related to the direct delivery of energy efficiency services,

· Pilots = the sum of all pilot program costs included within the program being examined.  Pilot programs are sub-programs within a larger general program.  

· Energy Efficiency Supporting Services = the sum of all related program implementation support costs other than staff training and inspections

· Indirect Services = Staff Training and inspections

· Oversight = the sum of all program related oversight costs.  This includes oversight costs related to the Low-Income Advisory Board (LIAB), California Public Utilities Commission (CPUC) costs, and others as applicable.

Energy efficiency direct services

The Energy Efficiency Direct Service Cost is the sum of the first five energy efficiency cost variables included in Table 1 and are expressed in the following equation:

Energy Efficiency Direct Service Costs = Gas Furnace + Other Measures + Outreach & Assessment + In Home Energy Education + Educational Workshops

These variables are defined as follows:

· 1. Gas Furnaces = costs related to gas furnace tune-up, repair or replacement. This category excludes inspections.  (Furnace inspections costs are included in cost variable #9.)

· 2. Other Measures = costs related to all other measures excluding those associated with the gas furnace as listed above.  Examples may include weatherizing, refrigerators, evaporative coolers, and CFLs. This category excludes inspections and training.  These are included in cost variables #9 and #8, respectively.

· 3. Outreach & Assessment = costs associated with community outreach and program promotion to attract participation in a given LIEE program. This cost variable includes all costs associated with door-to-door outreach, pre-participation audits, etc. This costs excludes “In Home Energy Education and Education Workshops and inspections  (See also #4 and #9 below.)

· 4. In Home Energy Education = costs for conducting in-home educational efforts for a LIEE program.

· 5. Education Workshops = costs for organizing, recruiting customers for, and/or conducting education workshop efforts for the LIEE program.

Pilot program costs

The costs for pilot programs that are a sub-set of the program being assessed are included in this variable. These are not separate programs, but smaller test versions of the program for which cost effectiveness is being considered.  Pilot costs should not be included in the energy efficiency direct service variable described earlier.  The pilot programs are added separately to a sum as indicated in the following equation:

Pilot Costs = Pilot A + Pilot B etc..

· 6&7.  Pilot program costs are included in the cost accounting Table 1 as two cost variables (numbers 6 and 7). This does not mean that two pilot programs are required, or that only two programs can be presented in a program year.  The number of rows required for pilot programs can be contracted or expanded as necessary.  

Energy efficiency supporting services

There are four variables in this third group of cost variables.  This cost variable group covers aspects of expenditures for a given LIEE program that are not directly attributable to measure installations.  The seven cost variables in the energy efficiency supporting services cost variable are summed as follows:

Energy Efficiency Supporting Services =  Advertising + M&E Studies + Regulatory Compliance + Other Administration 

The following definitions apply to these variables.

· 8. Advertising = Advertising costs attributable to the LIEE program.  This cost variable includes LIEE program advertising or promotion costs to promote the specific program being assessed, or a portion of these costs associated with multiple LIEE programs. This variable includes items such as mass media advertising (e.g., TV, newspaper, radio) and direct mail.

· 9. M&E Studies = Measurement and evaluation costs that are attributable to the LIEE program efforts are recorded here.

· 10. Regulatory Compliance = The LIEE program costs related to compliance of regulatory issues, but not affiliated with the actual program delivery.  These costs include, but are not limited to, the involvement of the utility law department, program managers providing testimony or preparing for testimony, supervisory effort for regulatory issues, attending meetings associated with program compliance, and other similar costs.
  However, these costs exclude costs that are included in the category “Oversight” (see variables15-18 described below).

· 11. Other Administration = Additional administration costs that are allocated to the LIEE program that are not covered by other more specific categories. Allocations to Other Administration should be supported by a description of the costs and how it applies to the program being assessed, when appropriate.

Indirect Services

Indirect services include costs that are associated with the general operations of a program, but are not a direct part of implementing a program.  Generally these costs are utility support costs that are incurred in order to offer low-income programs in California or costs associated with offering a wider range of programs, of which a portion of the costs support the low-income program being evaluated.  Cost included in this category include costs associated with providing training and inspections or other internal indirect operational costs.

The following definitions apply to these variables.

· 12. Service Provider Training = Costs attributable to the LIEE program for services to train and certify LIEE implementers, or costs associated with Training Centers that are distributed to the program being assessed.

· 13. Inspections = Costs for pre and post-inspections associated with the installation of furnaces and other measures for the LIEE program, the cost includes furnace inspections. 

· 14. Other Indirect Costs = Indirect costs represent the overhead costs of operations that are attributed to the LIEE program based on a cost allocation or for such costs directly attributable to the program being assessed.  All operational costs that support the LIEE program being examined should be counted whether budgeted to the program or not.  Indirect costs are costs not attributable to other variables.

Oversight cost

There are four program oversight cost variables that are associated with program budgets that are reported separately in California.  These are costs related to the Low-Income Advisory Board (LIAB) and the California Public Utility Commission (CPUC) that are not included in the previous variable.  The sum of the 4 oversight cost variables is presented in the following equation:

Oversight Cost = LIAB Start-up + LIAB Past Year + LIAB Present Year + CPUC LIEE, where:

· 15. LIAB Start-up = Costs by the LIAB required to oversee the start up of LIEE programs.  

· 16. LIAB Past Year = Costs by the LIAB required to oversee the LIEE program efforts that have carried over from the LIAB previous year costs.

· 17. LIAB Present Year = Costs by the LIAB required to oversee the LIEE program efforts. 

· 18. CPUC Energy Division LIEE Costs = Costs by the CPUC Energy Division required to oversee the LIEE program efforts. 

Table 1 summarizes the 18 cost variables included in the 4 cost variable areas.  Costs may be entered separately by gas only, electric only, or both fuels combined.  Costs are also segregated by labor, non-labor and contract costs consistent with California’s current reporting methods.  

Note: Labor and non-labor are considered internal costs, while contract costs are classified as external costs.

Table 1  LIEE Cost Variables (Electric and Gas Combined)

Labor Costs
Non-labor Costs
Contract and Out-sourced Costs
TOTAL

Cost variables
Gas
Electric
Both fuels
Gas
Electric
Both fuels
Gas
Electric
Both fuels


Energy Efficiency Direct Services











1-   Furnaces – Gas











2-   Other Measures











3-   Outreach and Assessment











4-   In Home Energy Education











5-   Educational Workshops











Efficiency direct SUB-TOTAL











Pilots











6-   Pilot (A)











7-   Pilot (B)











Pilots SUB-TOTAL











Energy Efficiency Supporting Services











8-   Advertising











9.   M&E Studies











10- Regulatory Compliance











11- Other Administration











Efficiency Support SUB-TOTAL











Indirect Services











12. Staff Training











13  Inspections











14- Other Indirect Costs











Indirect SUB-TOTAL











Oversight Costs











15- LIAB Start-up











16- LIAB Past Year











17- LIAB Present Year











18- CPUC Energy Division LIEE











Oversight Costs SUB-TOTAL











TOTAL COSTS











Using the cost table to feed the LIPPT

Table 1 displays the currently reported eighteen LIEE program cost variables in the far-left column.  Internal and outsource costs are included, where applicable, in each of the eighteen cost variables.  Also included are administrative vs. implementation cost categories.  This table combines both gas and electric fuels together, however utilities may use single fuel source tables as appropriate.  The eighteen cost variables listed in Table 1 are also reported into labor, non-labor, and contract expenditure components.  The method for breaking the cost variables down into these three components is defined by the following.

Labor and contract components

The labor component of a cost variable is any internal direct or indirect (administrative and/or implementation) costs, unburdened by overhead, that represents person hours.  The non-labor components of a cost variable are all direct internal (administrative and/or implementation) costs not covered included under labor. Program flyers or other program literature is included in this non-labor category.  The Contract component of a cost variable is all out-sourced costs (administrative and/or implementation).  Contract costs do not need to be further broken out by labor/non-labor or administrative vs. implementation. This category includes costs associated with contractor employees.

Chapter 3  Estimating Energy Benefits 

This section describes the Energy Benefit variables for the draft LIPPT equation.  The energy benefit is the first term in the numerator of this equation and represents the utility-specific energy savings for each LIEE program to be assessed.  It is also the understanding of the evaluation contractors that the energy savings reported by the four investor owned utilities are climate adjusted for the weather conditions associated with the reporting utility. As described earlier, the general LIPPT equation is as follows:

LIPPT B/C = (Energy benefits + Non-energy benefits) / Cost

Because incorporating a wide range of non-energy benefits into the cost effectiveness calculation is one of the major goals of this project, the cost effectiveness calculations include methods for distributing energy savings across the types of measures installed through the LIEE programs.  This is desirable because different types of measures produce different non-energy benefits and some of these benefits are dependant on the type of measures installed, and the savings from these measures.  Likewise, to improve the accuracy of the California cost effectiveness calculations in general, it is advisable to establish benefits at the measure level so that benefits can be estimated over the useful life of each measure, rather than an arbitrary estimate of 20 or 30 years based on the expected life of a program’s major measures.

Estimating savings when annual measure-specific savings are reported

Program related energy savings can be reported at the measure level, and compared to the effective useful life (EUL) of each reported measure.  See Table 2 in the Appendix for examples of energy savings and the EUL of measures.

The general algorithm for computing the net present value of the total future energy savings across all program measures is as follows:
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Where,

· m represents measure type

· f is the fuel type (gas or electric)
· t is the time period in years

· EULm is the effective useful life in years for measure type m (See Table 2 for example)

· Numberm is the number of measure type m installed

· Impactm,f is the gross impact per year for measure type m by fuel type f * (gas--therm or electric--kWh)

· Energy Ratef is the energy rate for fuel f (gas--$/therm or electric--$/kWh) in year 1of the analysis period

· e represents the energy cost escalator rate and is set to 3%, a rate equal to the inflation rate, however both the inflation rate and the energy escalator rate can change independently

· d represents the nominal discount rate of future energy savings and is set by the CPUC at 8.15 percent.  This rate is based on a real discount rate of 5 percent and an inflation rate of 3 percent and is computed by the following algorithm:

nominal discount rate = {[(1 + real discount rate)*(1 + inflation rate)] – 1}
 

The net present value for each measure is computed by adjusting the future savings for each measure to the net present value and then summing the net present values over the useful life of the measure.  The program savings is then calculated by summing the net present values of all of the measures installed during the program year. This method allows for a net present value estimate to be calculated differently for each measure depending on the useful life of each measure and summed to the program’s total net present value.

Chapter 4: Estimating Non-Energy Benefits

INTRODUCTION

In order to develop a method for calculating cost-effectiveness estimates for the generic California Low Income Energy Efficiency Programs (LIEE), the consultants conducted a quantitative assessment of non-energy benefits.  The study reviewed the literature and developed a methodology to determine credible categories of non-energy benefits associated with residential low-income programs.  The consultants developed a quantitative spreadsheet modeling approach for estimating non-energy benefits and applied it to derive estimates for a low income weatherization and education program.  The work was developed to support estimates of cost-effectiveness for the programs, but can also be used to assist in program design and outreach, and to target programs to customers that provide the best package of benefits.

The methodology and quantitative estimates developed served several purposes:

· To identify and quantify the categories of non-energy benefits associated with the program;

· To estimate the benefits from three separate perspectives:  utility, participant, and society;

· To provide information and a modeling approach to internalize of non-energy benefits into program decision making; and

· To use the estimates as input to computations of cost-effectiveness.

The non-energy benefits are calculated and presented in terms of per household savings, first year savings, and present value over the life of the program.  Sources for the savings included both the measure installation effects (lower usage, more efficient equipment, etc.) and education components.  

The benefits are organized into three perspectives:

· Utility and ratepayer

· Societal, and 

· Participant.

The benefits (direct and indirect) accrue from a range of sources, including:

· Arrearages, debt, collection, and financing-related savings,

· Gas leaks,

· Administration-related sources,

· Avoided subsidies,

· Transmission and distribution, 

· Environmental sources and economic externalities,

· Health and safety,

· Customer water savings,

· Household value and mobility issues,

· Transaction costs, and other sources.

Grouping the benefits into three perspectives provides insight into how the benefits accrue to the market actors involved in the delivery and implementation of energy efficiency programs.  However, it puts a burden of responsibility on the analyst to make certain they are not double-counting benefits and overestimating the benefit-cost ratio of a program.

Quantitative estimates are being developed from analyses of “in-house” procedures and costs, as well as "bracketing" the results by an extensive review of the existing literature on similar costs and benefits from other programs.  

DEVELOPING ESTIMATES OF NON-ENERGY BENEFITS

This study gathered information from a combination of the literature and utility-based sources to accomplish several key objectives, these include:  

· Developing an approach to identify the range of benefits in a set of benefit categories, recognizing benefits from three perspectives; 

· Attempting to apply the methodology to develop estimates of the non-energy benefits associated with planned Low Income Program designs; 

· Develop a quantitative tool or model to provide non-energy estimates for alternative scenarios and programs, and to allow internalization of the results into decision making; and 

· Assess those areas of non-energy benefits that should be the targets for further research.

The work is trying to strike a balance between several objectives:  

· To develop reliable, credible, documented estimates of key non-energy benefits, but also 

· To explore the range or orders of magnitudes for benefits categories that may not have as high a degree of certainty associated.  

We plan to develop estimates of a wide range of NEB categories, but may not include those with lower confidence in the cost-effectiveness test estimates.   Those categories for which we were unable to develop high quality estimates but which look like they have potentially significant impacts will be highlighted and will be suggested as the focus for future work in this area.

Our focus was to develop an approach for providing estimates of the non-energy benefits associated with California’s LIEE programs.  The first step in the process was to identify the types of non-energy benefits (from literature review and other research) that might be associated with the program and which might lend themselves to quantification.  Next, quantitative estimates related to each of these benefit areas were assembled and reviewed.  Where possible, quantitative data related to key factors (costs, customer counts, benefits, etc.) based on the specific LIEE-related programs offered previously by the California Utilities.  Because the program is being refined, it was not always possible to develop specific estimates; however, our goal IS to move beyond showing "placeholders" and elected to make educated assumptions using the available data to develop "reasonable" estimates wherever possible.  

Another effort involved developing "ranges", reflecting alternative sets of assumptions, that would help narrow the focus for follow-up research to those that would be most effective in refining future estimates of non-energy benefits for program analysis.  For example, if the literature showed a 100 percent range for some key variable, but the end result made only a 10 cent difference in the non-energy benefits estimate for a program, that may not be as important a priority for further research or program-related data development as another variable.

A.  ANALYTICAL APPROACH

As mentioned in the introduction, the analytical approach is based a two step process to estimate benefits:  multiplying (1) the potential value of a non-energy benefit times (2) the expected change in incidence or occurrence in the factor based on program participation.  

This approach allows incorporation of quantitative information from the literature, as well as the insertion of tailored or Utility-specific information or information from closely-related programs when available.  This two-step calculation also allows us to create a flexible tool that can be easily adjusted and adapted for scenario analysis.  Parameters related to the number of participants, anticipated impacts of program design or target audience changes, or other alternatives can be readily changed within the model and the impacts on non-energy benefits from each of three separate perspectives can be analyzed and evaluated.  

The non-energy savings are treated in "per participant households" terms in all cases.  This makes it easiest to scale the benefits up and down based on alternative program scenarios.  However, the benefits can be translated into other terms (including total program terms or percentage “adders”), depending on the analytical application.  The program's non-energy benefits were evaluated based on payback, benefit-cost ratio, present value, and a variety of other criteria.

The sections below discuss, in turn, important areas of non-energy benefits.  They are generally sorted by three perspectives: 

· Benefits to the utility and ratepayer; 

· Societal non-energy benefits; and,

· Customer or participant benefits.

Each section addresses relevant quantitative literature on the topic; the types of data and assumptions that we applied in developing the LIEE program estimates; and the approximate "range" of alternative assumptions about "value" and "impacts" related to the program, or the range of quantitative results from the literature.  Overall, point estimates of non-energy benefits associated with LIEE programs from each of the three perspectives (utility, participant, and societal) are presented and discussed at the end of the section.  

B.  DEVELOPING THE NON-ENERGY BENEFITS COMPONENT OF THE LIPPT 

Many reports were reviewed for this effort, but most either speculated additional categories, or discussed potential approaches rather than provided well-documented estimates of quantitative results applicable to the purpose of this project.  There is a need for a significant amount of more rigorous evaluations in this field if estimates of non-energy benefits are to improve.

Based upon our review of previous work, discussions with other researchers, and other project efforts, the consultants developed a draft cost benefit model for the RRM, (provided as a separate deliverable for the project).  The detailed program costs and energy benefits calculations are described in the earlier sections of this report.  This section deals with the non-energy benefits and how they are calculated.

C.  DATA SOURCES

The computations of NEBs are based on several sources of data:

· Program Information:  Background information on the proposed program design(s) for the LIEE, including participant characteristics, measures included, number of participants, etc.

· Utility Costs and Information (“Value”):  Utility-specific information on costs and benefits for a variety of important categories; for instance, carrying costs on arrearages, costs per call, fees for shutoffs, etc.  This was gathered through a data request to the utilities, and detailed in-house computations by the utilities to develop estimates of these factors.   These values can vary for each of the utilities.

· Estimates of Impacts/Reductions (“Incidence”):  Information on the expected changes in the occurrence of the benefits category for program participants.  For example, after program participation, what level of reduction in number of calls to the utility could we expect because bill payment difficulties would be reduced?  This factor, scaled to the number of participants and the marginal cost per call can be used to compute the reduction in utility costs for calls from a particular benefit. These estimates were derived from sources we assessed to be the most appropriate for the LIEE programs.  Where information for similar LIEE programs is available, that information is used in the computation.  In order to feed the computation, we strove to locate information from similar low income programs in which the benefits were more rigorously estimated. 

· Primary Data Collection:  For several categories of benefits, useful information was not available from the literature or from California’s previous programs.   The project’s schedule and budget did not allow time to estimate all the “incidence” figures; therefore, we had to rely on the literature to address these estimates.  However, there was only limited information available on a several factors of interest, such as hardship benefits to participants.  As a result, we focused the limited primary data collection budget for this project on gathering California-specific data to develop credible estimates of these benefits. 

NON-ENERGY BENEFITS FROM THE UTILITY AND RATEPAYER PERSPECTIVE

Each of the key categories of utility and ratepayer benefits is addressed below.  A summary of the rationale for the benefit’s inclusion and the basics of the computation are included in the discussion.  Each of the lettered subsections represents a “sheet” in the NEB model’s structure and computations.  

Within each section, we provide a description of the logic underlying the benefit category.  Also, summarized in a table included in each section is a description of the preferred method of estimating the benefit category based on a review of the literature, appropriate evaluation and measurement techniques, and logical assumptions regarding the intent of the benefit category.  We also reviewed past studies recommending methods to assess hard to measure benefits (including Megdal (1994), Hall (1999 and 1998), and others), studies that identified methods and priorities for future research (Megdal (1994), Skumatz (1996), and others), and the array of methods used to calculate estimates.  We also note where the ideal data are not available, and whether there is literature to support estimates or the development of proxy values.  

A summary describing our proposed NEB estimation methods, steps, and data sources for use in this short-term project is also presented in a summary table (“Proposed Computation Method and Proxies for this Study”).  The table also includes a list of issues involved in conducting estimations.  The issues include topics that we expect will be discussed at the expert panel workshop – a meeting that will also cover the proposed estimation methods and initial NEB valuation estimates.  In addition, an appendix, providing a list of the literature with quantitative estimates is attached to this document.  For the most part, we did not include the same estimate when it was included and repeated in multiple documents, as it does not provide new information and just lengthens the document.  The sections are arranged in correspondence with the three perspectives – first utility/ratepayer, then societal, and finally participant-side benefits.

A.  CARRYING COSTS ON ARREARAGES.  

Utilities realize financial savings when customer bills are paid on time.  Energy efficiency programs help reduce customer bills, improving the chances that customers will be able to keep up with payments.  In addition to it’s a program’s technology components, many LIEE programs include an education component, designed to help customers adopt behaviors that will lead to additional (and hopefully, long-lasting) reductions in their energy bills.  

 Our preferred arrearage carrying costs reduction data sources and data availability issues are presented below.

Table II-1:  Preferred Computation Method, Sources, and Availability Issues

Carrying Cost on Arrearages
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Annual average arrearage level for eligible low income customers
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
total arrears only -- including res and comm'l/I, not from all utilities
see next item

Percentage reduction in average participant arrearages after program
Impact evaluation pre/post with control group
similar
multiple studies from similar programs elsewhere
use dollars of arrears reduction from other studies or percentages, scale for California rates; Dollar range -$5 to $311; range percent 0% to 69%.

Interest Rate
Utility cost records / time records
assume
should be available from utility filings, etc, but not provided for some utilities


The greatest number of studies containing original, quantitative research were found in the area of arrearages.  This includes work by Response Analysis Corporation/NIMO (1990), Quaid and Pigg (1991), Khawaja and Ballou (1992), Hart (1993), Rosenberg and Feblowitz (1993), Hall/Hagler Bailly (1993), Brown, et.al. (1994), Harrigan and Gregory (1994), Monte de Ramos (1994), Magouirk (1995), Blasnik (1997), RLW Analytics (1997), Pye (1998), Hall/TecMRKT Works (1998), and others.
  In our literature search we located almost 30 different estimates for the reduction in arrearages – some specified in percentage terms, and others in dollar terms.  These studies examined payments impacts for a variety of programs, and incorporated analyses of reductions in incidence and levels of arrearage, payment patterns, and carrying costs.  A fairly high percentage of these studies use pre- and post- analyses with control groups to estimate the reductions in balances for the program or treatment group.  

The important factor required from these studies is a reliable measure of the reduction in arrearage balances from participants.  This can then be valued by the carrying costs for the utility (interest rate) and provides an improvement in the utility’s finances (and reduction in ratepayer revenue requirements) from this benefit source.  

Based on these studies, we find that the average dollar value reduction from LIEE programs is $118 (ranging from negative $5 to $311 in arrearage reductions).  The average percent of arrearage balances reduced for participants is 27% (ranging from 0% to 69%).  The ranges occur because of differences in program specifications, program effectiveness, up-front arrearage balances, and other factors.  

Table II-2:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Reduction in arrearage balances for participants (in dollar terms)
$118.37
-$5.02
$311.00
10

Reduction in arrearage balances for participants (in percentage terms)
27%
0%
69%
17

The point estimates for carrying cost on arrearage balances for LIEE programs are based on (1) an assumed reduction in arrearages and (2) California Utility-specific information on percentage of customers in arrears and arrearage balances for customers eligible to participate in the program provided by the utilities (or best estimates developed from pieces of data from the utilities).  In addition, the utilities provided the assumption for an appropriate interest rate to reflect carrying costs. 

Table II-3:  Proposed Computation Method and Proxies for This Project
Item / Factor
Source

Carrying cost on arrearages:

Annual arrearage estimates for low income customers (not available from utilities) divided by low income residential customers (available)

· Preferred calculation = annual arrearage for residential customers (n/a) divided by residential customers (available) 

· Available calculation thus far = total arrearage for all customers (available) divided by total customer count (not yet available)

Times Reduction in percent of arrears after participation  (Use average 27% reduction across multiple low income weatherization studies) 

Equals Savings per household in arrearage level (arrearage data not yet available)

· Temporary value: carrying costs placeholder we use Magouirk’s dollars for similar programs in CO at $14.47; (much lower than “average” from other studies.  Much prefer to obtain arrearage data from utilities and use % reduction information)

Times Appropriate Utility Carrying Cost Interest rate = (not yet provided by utilities; e.g. 9%, weighted average cost of capital elsewhere.)

Calculated interest savings on reduced arrearage balances per participant (put in per-participant form)

LIPPT Proxy Value for carrying costs of arrearage (hh = household; yr = year)
Assume $200 for example

X 27% reduction

(Alt. Calculation: $14.47 (Magouirk)

x 9% interest

e.g. $1.30/hh/yr

$1.30-$4.86/hh/yr

Comments:  

Percentage reductions are somewhat better than dollars because it helps control for rate and balance differences.

Note:  This is only applicable for gas or electric and not for customers with oil or other fuels that require up-front payment.

Benefit to Utility/Ratepayer:  Interest or carrying charges on reduction in arrearage balances from program participants – reduces revenue requirements for rates.

B.  BAD DEBT WRITE-OFF  

Annual write-offs of non-collectibles by utilities represents a real cost to utilities and ratepayers.  Again, LIEE programs can help make energy bills more manageable for program participants, potentially reducing the bad debt for these customers.  The preferred data elements and sources for estimation are.  

Table II-4:  Preferred Computation Method, Sources, and Availability Issues

Bad Debt Write-off
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Annual low income write off
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
total write-offs only for utilities -- not for this group
may need to use average for all accounts

Net Reduction in average participant write-offs after program
Impact /process evaluation pre/post with control group
similar
some studies from similar programs elsewhere
Range for studies -$6 to $237.

Write-offs were examined in Quaid and Pigg (1991), and Magouirk (1995) and others.  Magouirk estimated two parts to these savings, including reductions from the size of debt written off, and from the total number of accounts written off.  His estimates showed an 18 percent reduction, leading to estimated savings to Public Service Colorado of $3.29 per participating household from the reduction in the level of write-offs, and $2.77 from the reduced number of accounts written off.

Table II-5:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Reduction in bad debt written off for participants (in dollar terms)
$102.31
$6.06
$237.00
3

Based on a review of published studies, we find that the average dollar value reduction was $121 (ranging from negative $6 to $237 in arrearage reductions).  These values show very high ranges, and to be conservative, we will tend to work with the lower numbers.  

Table II-6:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Bad debt write-off

Annual amount of low income residential sector write-off divided by number of low income residential customers (n/a currently)

· Calculation: residential write-off (available from some utilities) divided by residential customers (avail).  E.g. $55/customer

Times anticipated reduction in bad debt after participation 

Calculation:  Magouirk (1995) notes 18% reduction

· Alternate Calculation:  use dollar reduction in write-offs from other studies (use low estimate from other studies) equals calculated reduction in bad debt write-off per customer participant – put in per participant form (e.g. minimum value from studies noted at $6.06)

LIPPT proxy value for bad debt write-off (hh – household; yr = year)
$55 avg. write-off

x 18% red’n

(alt value: $6.06/hh)

$6.06-$9.90/hh/yr

Comments and Discussion Items:  

There is little information on low income group write-offs, so we will need assume low income balances are similar to residential balances.

Question:  Is there a real and separate benefit to reduction in the number of accounts written off – Magouirk includes one, but it may be appropriate to consider these savings under collection costs (which are considered later).

Note:  This is only applicable for gas or electric and not for customers with oil or other fuels that require up-front payment.

In developing point estimates of these impacts for the LIEE programs, we calculated the product of the following inputs: (1) the 18 percent reduction in bad debt written off from Magouirk (1995), and (2) estimates of the California utility annual residential write-off and (3) an estimate of the number of low income qualified customers as a percent of the overall residential sector customer base, translated into a per-household figure.  Assuming that the percentage of bad debt written off is not simply proportional to the number of customers, but might be expected to be higher for customers who are more financially at risk (the target population for LIEE), our point estimate probably understates the value of this non-energy benefit to the utilities.  

Benefit to Utility/Ratepayer:  Higher revenues through lower level of written off balances from program participants – reduces revenue requirements for rates.

C.  FEWER SHUTOFFS AND RECONNECTS.  

The LIEE program's combination of installed technologies and education is expected to lead to an improvement in customer's abilities to pay their bills, and as mentioned before, to lower arrearage and write-off balances.  As a corollary, we anticipate a similar reduction in the number of customers with service disconnects as a result of non-payment.  This saves additional utility costs, reflected in ratepayer savings.  

Table II-7:  Preferred Computation Method, Sources, and Availability Issues

Shutoffs  
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual number of shutoffs per eligible low income account 
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
only shutoffs for all accounts, C&I
May need to use average for all accounts

Reduction in percent of low income customers shutoff
Impact /process evaluation pre/post with control group
similar
some limited studies from similar programs elsewhere / not strong
Magouirk and Blasnik have some results; 5% disconnections avoided through program; value of reduced disconnects range from $41 to $117.

Utility marginal cost to shutoff
Utility cost records / time records
adapt
available for one utility
May need to adjust / proportion for other utilities

Table II-8:  Preferred Computation Method, Sources, and Availability Issues

Reconnects
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of reconnections per eligible low income accounts annually
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
only reconnects for all accounts, C&I
may need to use averages across all accounts, but that will likely misrepresent low income.  May need to ask utilities to look again if high priority

Reduction in percent of low income customers reconnected annually
Impact /process evaluation pre/post with control group
n/a

adapt from studies of disconnects above and scale with utility-reported  differences in counts of disconnects / reconnects (although utility data includes res+comm'l)

Net Utility marginal cost to reconnect (net of reconnection fee)
Utility cost records / time records
adapt
available for one utility; fee also available
Can use the data to adjust for other utilities

Average additional payment made prior to reconnect (period the payments are moved forward or received when they would previously have been written off)
Utility records or impact/process evaluation pre/post with control group
n/a

derivable from utility-specific policies or possibly interviews with utility staff or non-utility assistance agencies

Magouirk (1995), Pye (1998), and Blasnik (1999) and others developed or cited estimates of avoided the value of reductions in customer shutoffs due to their specific low income programs.  

Table II-9:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Value of reduced disconnections from program participation (in dollar terms)
$50.11
$0.74
$117.00
3

The averages and ranges for these factors are presented above.  There is little data available on the percent reduction of disconnections; and if this remains true with more reviews of the literature, we may need to “scale” results and values from the other studies, adapting to California cost levels.

Table II-11:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Shutoffs:

Percent of Low Income Customers shutoff annually 

· Calculation:  Percent of  low income residential customers shutoff annually (not available) OR percent of all residential account shutoff (not yet available) OR percent of all customers shut off annually (available, but likely to understate low income impacts because includes all households and businesses)

Times Reduction in percent of shutoffs expected from program (this method is better for controlling for differences in CA rate levels; derive percents based on data in original studies, where possible)

· Calculation: Magouirk (1995) finds 50% reduction after program

· Alternate Calculation:  Value of reduced connections (average from studies; to be based on Magouirk value – more conservative than other estimates or average of other studies.) 

Utility marginal cost of performing a shutoff (available from at least some utilities; can be scaled for others.  Apply when percentage shutoff figure is available)

Equals Dollar value of benefits from fewer shutoffs due to the program

LIPPT Proxy for reduced number of shut-offs
0.3 shutoffs / customer

x 50% red’n

$8.50/ shutoff

(alternate calculation $0.74 from study)

$0.14-$0.74/hh/yr

Reconnects:

Percent low income customers reconnected annually 

· Calculation:  percent of low income residential customers reconnected annually/residential customer count (not available from utilities) OR percent of all residential customer accounts reconnected annually (not available) OR percent of all customer accounts reconnected annually (likely to understate low income impacts because includes all households and businesses)

Times reduction in percent of reconnects expected from program (this method is better for controlling for differences in CA rate levels; derive percents based on data in original studies, where possible)

· Calculation: Magouirk (1995) finds 50% reduction (in shutoffs) after program.  (We assume parallel reductions in reconnects.)

· Alternate Calculation:  Value of reduced connections (not available)

Times Net Utility Marginal cost of performing a reconnect (available for some of the utilities; can be scaled for others) Net of fee that customers pay for reconnection.  

· Calculation:  marginal cost minus reconnect fee is best estimate; e.g. $16 reconnect fee; marginal cost of performing reconnect at $24.76 leaves net reconnect cost to utility is $8.76

Proxy value for NEB for reconnects 
0.25 reconnects per customer

x 50%

($24.76-$16=) $8.76 net

$0.11/hh/yr

Comments:  

Based on data available from utilities, it looks like low income data are not available on shutoffs or reconnects.   Need to locate studies on reconnections; if no data becomes available, we can use a scaled version of Magouirk or Blasnik or use the same number for shut-offs.  Results may be modified if eligible customers overlap disproportionately with those that may not be shut off.  

Need to investigate shut off procedures for utilities.

This is only applicable for gas or electric and not for customers with oil or other fuels that require up-front payment.

An estimate of this benefit is provided by multiplying (1) the cost of shutoffs (and the uncovered cost of re-connections, positive or negative) times (2) the reduction in incidence anticipated because of the program.  

Benefit to Utility/Ratepayer:  Lower utility costs incurred if less staff time is needed to shutoff and reconnect customers (unless the reconnection fees more than cover the costs of termination and reconnect).

D.  FEWER NOTICES AND CUSTOMER CALLS.  

Greater energy bill affordability and improved energy education resulting from the combined energy efficient technology and education efforts leads to more on-time payments and fewer customer notices for non-payments and consequently, fewer customer calls to the utility.  Both of these benefits result in savings in staff time and materials to the utility, ultimately reflected in ratepayer savings.  

Table II-12:  Preferred Computation Method, Sources, and Availability Issues

Fewer notices
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Number of notices annually per eligible low income participants (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
only total R+C/I from utilities
may need to use averages across all accounts, but that will likely misrepresent low income.  May need to ask utilities to look again if high priority

Percent reduction in notices annually to participants (post, vs. control group)
Impact /process evaluation pre/post with control group
n/a or adapt studies
can assume it is proportional to reduction in number of customers with bad debt or arrearages
Data on reduction in number of accounts written off for bad debt ranges from 5%-18% reduction; reduction in accounts classified as bill payment problems ranges 8%-15%; change in number of payments 10%-115%.  Also Blasnik (1997) notes 27% reduction in collection-related activities

Utility marginal cost to process notice
Utility cost records / time records
adapt
available for one utility
may have to proportion for other utilities

Table II-13:  Preferred Computation Method, Sources, and Availability Issues

Fewer customer calls
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of calls to utility (for billing related issues) per eligible low income customer (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
adapt
total residential calls for all reasons, not low income, not billing only
may need to use residential averages

Reduction in percent of billing calls to utility by participants 
Impact evaluation pre/post with control group
n/a or adapt studies
can assume it is proportional to reduction in number of customers with bad debt or arrearages
Data on reduction in number of accounts written off for bad debt ranges from 5%-18% reduction; reduction in accounts classified as bill payment problems ranges 8%-15%; change in number of payments 10%-115%.  Also Blasnik (1997) notes 27% reduction in collection-related activities.  

Utility marginal cost per billing call
Utility cost records / time records
yes
Utilities provide costs, and one has costs for billing calls separately -- not low income/ pro-portion


Relatively little published work is available in the area of savings from fewer late payment notices or customer calls, etc.  The data may be considered sensitive because the magnitude of these savings would be tied to costs associated with a specific utility's activities; information utilities may consider business sensitive.  

The current literature does not specifically provide a large number of studies with estimates of reductions in notices and customer calls.  Blasnik (1997) provides information on reduced collection activities (27%) after program participation and Skumatz (1996) and Howat and Oppenheim (2000) use estimates adapted from Magouirk on reductions in accounts written off and utility-based cost data to develop estimates of reductions in these costs.  Hart (1993) has published information on total credit and collections-related costs (estimated at $50.76 per customer per year).     

Given the shortage of specific studies, we reasoned that the reduction in calls and notices is directly proportional to the reductions in number of accounts written off for bad debt that would be attributable to the program, and this relationship can be adapted for this study.  

Table II-14:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Reduction in number of accounts written off for bad debt for participants (in percentage terms) 
11.5%
5%
18%
2

Reduction in number of customers classified as having bill payment problems
11%
8%
15%
3

Change in number of payments made to the utility
63%
10%
115%
4

We also include a set of activities related to collection efforts that may not be covered by the notices and customer calls.  In some cases, the third entry – the utility collection costs – will not be appropriate because the activities will be incorporated into the costs of notices and calls already computed. 

Table II-15:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Notices:

Number of notices annually for low income customers divided by low income customers (not available from utilities)

· Calculation:  notices for all customers (avail from some utilities) divided by all customers (n/a), possibly adjusted if information available on LI’s share

Times Percent reduction in low income notices sent (not available from literature)

· Calculation:  Assume proportional to reduction in number of accounts written off for bad debt (average from literature = 11.5%) 

Times Utility marginal cost of sending a notice (available from some utilities) =

Equals Benefits per participant from fewer notices due to the program (put in per participant form)

Proxy value for reduction in notices
e.g. 1.9 per customer

times 11.5%

$1.04-$2.30 cost per notice

$0.23-$0.50/hh/yr

Customer Calls:

Number of calls annually for low income customers divided by low income customers (not available from utilities)

· Calculation:  Calls for residential customers (avail from some utilities) divided by residential customers (n/a) , possibly adjusted if information available on LI share

Times Percent reduction in low income notices sent (not available from literature)

· Calculation:  Assume proportional to reduction in number of accounts written off for bad debt (average from literature = 11.5%) 

Times Utility marginal cost of calls (available from some utilities) =

Equals Benefits per participant from fewer calls due to the program (put in per participant form)

Proxy value for reduction in number of customer calls
e.g. 1.8 per customer

times 11.5% e.g.

times $3.50/call

$0.72/hh/yr

Utility Collection Costs:

Annual arrearage estimates for low income customers (not available from utilities) divided by low income residential customers (available)

· Preferred calculation = annual arrearage for residential customers (n/a) divided by residential customers (available) 

· Available calculation thus far = total arrearage for all customers (available) divided by total customer count (not yet available)

Times Reduction in percent of arrears after participation  (Use average 27% reduction across multiple low income weatherization studies) 

Times Number of calls and other activities made to garner payment that are not included above (zero because cannot be separated from above.)

Times Utility marginal cost for calls and other activities made (not separate)  

Equals calculated value of reduced internal collection costs 

Proxy value for reduction in utility collection costs
To be gathered from each utility and totals

e.g. 27% red’n.

Unlikely to be separate from above

$0/hh/yr

Comments:  

Utilities have generally usable data on cost of calls and notices; but information is not available on percent of notices, etc. going to low income customers.  We will need to assume the average notices apply to low income.

For estimation purposes, we assumed that (1) the reduction in customer calls would be proportional to the size of the anticipated reduction in write-offs and arrearages.  This was coupled with (2) utility-specific information on the marginal cost of processing calls and notices (where available).  Information was not available on the percentage of calls that were from eligible customers, so the resulting point estimate likely understates the savings from this source - it may be likely that low income customers call the utility regarding late payments, notices, etc. more frequently than the average residential customer.  

Where marginal cost data are not available from the utilities, we are compare results from two methods:  the marginal cost from utilities that do have data, and the second method uses estimates of (1) the utility’s annual costs to process late payment notices, (2) the percent of notices assumed to be sent to eligible customers, and (3) the assumed reduction in notices due to the program's effect (using the adapted numbers discussed above).  These figures are then translated to per-household estimates.  Where possible we use information from the specific utilities, aggregated to avoid attributing individual values.
  

Benefit to Utility/Ratepayer:  Lower utility costs incurred if a percentage of notices and calls are rendered unnecessary because of reductions in bad debt and arrearages from program participation.  

E.  COLLECTION COSTS.  

To the extent that a utility expends efforts in attempting to collect late or non-payments (e.g., hiring a collection agency, or assigning additional staff), the utility also realizes some financial savings related to improved payment patterns resulting from low income weatherization programs.  If fewer accounts are in arrears or written off, then collection activities and costs are also reduced.  To the extent that the utilities go to outside firms to conduct collections work, many of these firms charge on the basis of a percentage of the monies recovered.   Internal utility costs for collection activities are included in previous estimates; in this item we estimate savings from reductions in costs associated with outside collection activities.  

Table II-16:  Preferred Computation Method, Sources, and Availability Issues

Utility Collection Costs
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Percent of eligible / participant customers with arrearages reaching collection level
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a

likely incorporated into and inseparable from the other calls accounted for above

Reduction in percent of participant customers with arrearages reaching collection level
Impact evaluation pre/post with control group
n/a

likely incorporated into and inseparable from the other calls accounted for above

Number of calls and other activities made to garner payment (not including above) per collection customer
Utility cost records / time records
n/a

likely incorporated into and inseparable from the other calls accounted for above

Utility marginal cost per call and other collection activity made by utility
Utility cost records / time records
adapt
available for one utility
may have to proportion for other utilities

Table II-17:  Preferred Computation Method, Sources, and Availability Issues

Outside Agency Collection Costs
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Annual average amount of eligible customer arrearages forwarded to collection agency (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a

not yet provided by utilities -- have them re-investigate if this is deemed high priority for C/E

Reduction in percent of participant customer arrearages forwarded to collection agency (post, with control)
Impact evaluation pre/post with control group
n/a

assume proportional to reduced arrearages if high priority for C/E; ranges -5$ to $311 in dollar value; 0%-69% reduction in percentage terms

Percent of recoveries retained by collection agencies as their fees
Utility cost records
n/a

re-query utilities or survey collection agencies and ask about rates for similar volume clients

Again, the only literature specific to collection costs is Hart (1993) with total collection costs of $50.76.

Table II-18:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Reduction in bad debt written off for participants (in dollar terms)
$121.50
$6.06
$237.00
2

Given that these costs are often based on the revenues recovered, we propose to adapt related estimation methods.  We reason that the reduction in bad debt anticipated from the program is an appropriate starting place for the calculation for reduced collection costs.

Table II-19:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Collection agency: 

Annual amount of low income residential sector arrearages forwarded to agency (n/a from utilities)

· Calculation:  annual amount of residential arrearages forwarded to agency (n/a from utilities); if possible, make adjustments to low income customers x 

Times estimated reduction in dollar value of bad debt/arrearages (e.g. 27% average) Times amount recovered for utilities (or 1 minus percent retained by agencies as collection fees) (request from utilities or call large collection agencies)

Equals calculated value of reduced external collection costs. 

Proxy value for reduced collection agency costs
n/a

n/a yet -- $x/hh

e.g. 27%

e.g. ¾ retained

Savings of $/hh/yr

$x.xx/hh/yr

Comments:

May not be large or worth excessive work, but also may be an easy straight forward estimate.

This may only be applicable for gas or electric and not for customers with oil or other fuels that require up-front payment.

Benefit to Utility/Ratepayer:  Lower utility costs incurred if the need for outside collection activities is reduced. 

F.  SAFETY AND HEALTH BENEFITS:  

EMERGENCY GAS CALLS, FLEX CONNECTOR REPLACEMENTS AND INSURANCE SAVINGS  

On-site LIEE program visits can help reduce safety and health problems in several ways.  To the extent that the proposed LIEE program checks and replaces gas appliances when needed and checks gas connectors on appliances, benefits accrue to both the utilities and the customer in the form of pro-active replacement of poor gas connections before they become problematic.  This reduces costs in the form of emergency or immediate response calls by the utility.  

Table II-20:  Preferred Computation Method, Sources, and Availability Issues

Gas Emergency Calls
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of gas emergency calls (visits and calls) per eligible customer (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a

may not need if use reductions from other studies.

Reduction in percent of participant customers with gas emergency calls (post, with control)
Impact evaluation pre/post with control group
similar
study available for similar program (Magouirk)
Magouirk tabulates numbers and changes in specific safety related calls pre/post weatherization (no control group); Adapt Magouirk by scaling cost per reduction for ratio of CA costs to CO costs for calls.

Marginal Cost per gas emergency call (visit and phone) 
Utility cost records / time records
adapt
available for one utility
may have to proportion for other utilities

Magouirk (1995) finds significant savings from the avoided emergency gas calls to program participants because gas connections are checked and upgraded when necessary.  Based on Public Service Colorado's costs, Magouirk estimates savings of $15.58 per participating household.  This figure was based on original research of the percentage reduction in calls after the program (a reduction in households needing on-site calls from 27 percent prior to the program to only 7 percent after the program).  Few other studies address this issue directly.  

Table II-21:  Preferred Computation Method, Sources, and Availability Issues

Flex Connectors
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Installed cost per flex connector
Cost of flex connectors for program
yes
utilities or supply sources


Percent of eligible / participant customers currently receiving flex connectors annually after calling for replacement / problems
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
not many sources
not many sources; Magouirk has CO data, but program may differ and time has elapsed since Product Safety notice; likely not very appropriate -- may eliminate this benefit.

Percent of eligible / participant customers receiving flex connectors proactively from program annualized
Impact evaluation pre/post with control group
assume
program design


Avoided cost of separately replacing flex connector in another specific on-site call
Utility cost records / time records
yes
at least one utility has provided minutes for range of types of calls
can be adapted for other utilities

In addition, Magouirk estimates savings from the one-time pro-active replacement of flex connectors (savings were estimated as $5.01 per household).  Depending on whether these savings are appropriate for the program, the annual value of these savings can be calculated based on the (1) costs of the connectors ($7 each in Public Service Colorado's case), and (2) the expected lifetime of the benefit and the discount rate calculate expected annualized savings. Magouirk's estimate of savings from the associated reduction in emergency gas calls is $1.98.   

Table II-22:  Preferred Computation Method, Sources, and Availability Issues

Health and Safety - Insurance
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual claims from residential gas fires per (eligible low income) residential customer -- maximum of deductible
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
may be available with calls to utility
re-query utilities if priority

Percentage reduction in average annual claims from residential gas fires per eligible / participating customers after program (post, with control)
Impact /process evaluation pre/post with control group
n/a
may be adaptable from Brown or Magouirk or other studies
may be adaptable from Brown steps (see below) or valued using ratio between CA and CO costs and proportioned using Magouirk study.  Also Blasnik notes specific safety issues / frequencies found in program inspections.

OR base on steps from Brown (1993):  1) estimate elderly and non-elderly occupants; 2) fire death rates from insurance data
Participant survey and insurance data
adapt
participant survey and insurance data sources
Alt method per Brown (1993)

Step 3) percent of deaths avoidable from program (Brown assumed all)
Impact /process evaluation pre/post with control group
assume
no hard data; better to assume less than 100% avoided
Alt method per Brown (1993)

Step 4) expected earnings valuation for elderly and non-elderly residents and value property losses
economic and insurance data
yes

Alt method per Brown (1993)

In addition, a study by Blasnik (1997) found that a number of health and safety issues were identified by on-site staff, including gas leaks (23 percent of participants), inadequate draft for space or water heaters (26 percent), high carbon monoxide levels (9% total with 7% at very high levels), and some with combinations of these problems.  Magouirk (1995) also noted the reduction in calls to the utility related to a list of health and safety issues.  Clearly, health and safety problems can be averted through LIEE programs.  

Finally, because explosions and fires can lead to multi-million dollar claims, significant savings can be realized from energy programs (particularly at gas utilities) by reducing these types of risks.  Brown (1993) (restated in Megdal 1994) developed estimates of the savings from this source, concluding non-energy benefits from reduced fires would be on the order of $3 in net present value 1989 dollars.  Megdal (1994) summarizes the steps involved in the Brown estimates as five steps: 

1) Estimate the occupants (elderly and non-elderly) in participating homes, 2, Use published fire death rates for elderly and non-elderly, stating that about ten percent are caused by residential heating equipment, to estimate reductions in fire deaths, 3) assume that most all these deaths would be avoided through the program if the program addresses technology and safety issues, 4) value the expected earnings from the elderly and non-elderly residents using data from the Statistical Abstract, and apply the steps to estimate the property value of reduced fires (assuming 25% of fires are avoided, and property values for low income residents is one-half the national average).  The net present value of these computations (in 1993) was $3 per participant. 

This benefit may apply in the case of both gas and electric customers if the program helps customers by fixing heating appliances, or by reducing the risk of customer shutoffs, which can lead customers to adopt unsafe heating practices in response.   Risk is also reduced for gas households.

Table II-23:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Per participant value of reduction in gas emergency calls
$15.58
$15.58
$15.58
1

Flex connector savings
$7
$7
$7
1

Value of Insurance savings from fewer fires, gas incidents, etc., per participant
$3 NPV
$3
$3
1

In developing the estimate for the non-energy benefits, we note that many large utilities self-insure for claims up to certain values (on the order of $10 million annually).  In these cases, if losses from residential claims can be reduced (and these claims fall below the level of the deductible), this provides direct and full-value savings to the utility and its ratepayers.  Beyond these deductible limits the utilities would not realized further direct savings.  

Megdal (1994) suggests that several assumptions made in the Brown fire and safety computations are optimistic and should be revised.  This includes modifying the assumption that all fires would be avoided through the program.  This is an area that can benefit from additional study.  For example, the actions of tightening homes for efficiency can have detrimental effects on indoor air quality, but estimates of these impacts are not readily available.  

The estimates for the flex connectors and gas emergency call risks associated with this program will depend on whether these types of flex connector checks will be conducted as part of the LIEE program, and whether, in response to the U.S. Consumer Product Safety press release issued several years ago, the utilities have already checked or replaced a large percentage of these connectors, or if they have other programs that routinely check and replace these connectors.  If so, then the additional value from checking as part of this program will be much lower than estimated using the existing studies.

Table II-24:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Gas Emergency Calls:

Number of gas emergency calls prior to the program per eligible low income customer  (not available from CA utilities)

· Calculation:  Scale from “pre” calls in Magouirk or problems found in Blasnik;  Magouirk found 27% of PSCo participants needed gas fixes; reduced by 66% after program.

Times percent expected reduction in calls (visits and phone) after participation (not available from CA utilities)

· Calculation:  Reduction in percent of gas emergency calls for Colorado Utility (Magouirk) = 66% after program participation 

· Times marginal cost per gas emergency call at utility Calculation:  data available from some utilities

Equals: Calculated reduction in gas emergency calls  (translated to per participant terms)

Alternate calculation:

Value of reduction in gas emergency calls (incorporate change in calls and cost of calls -- e.g. Magouirk figure of $15.58)

Times cost per call in CA over cost per call in CO ($X from CA utilities divided by $77.91 average cost in Colorado)

Equals Value of reductions in gas emergency calls after the program.

Add value of reduced phone calls if available.

Proxy value for reduced gas emergency calls
e.g. 27% of 66% reduction

e.g. $65 per call

$11.58/hh/yr

Flex Connectors:

Likely to eliminate this benefit as out-of-date.  Depends on having significant calls per year to replace flex connectors, and replacing separate visit prompted by a call by a visit via the program.  Requires flex connectors as part of program. 


Health and Safety / Insurance:

Adapt the 5 steps from Brown (1993) as follows

Average  elderly and non-elderly occupants of participant homes 

· Calculation:  Use Census data, surveys, or ORNL)

Reduction in fires from program:

Calculation:  Approximately 10% of fires caused by heating equipment times number of fires per 10,000 homes expected annually (from Brown 1993, insurance).  Assume reduction in fires from updated heating equipment 

· Calculation: Brown assumes 100% reduction; adopt a less optimistic assumption  adapt 66% figure representing reduced gas emergency calls from Magouirk

Multiply times sum of (remaining lifetime earnings for elderly and non-elderly occupants and average property damage discounted for low income properties)

· Calculation:  Example, previously Brown used $24,000 for elderly and $250,000 non-elderly earnings from Statistical Abstract 1991; update to 2002; property damage figure to be updated also.

Equals benefits from reduced fires avoided through program

Alternate method:  

Annual claims from residential gas fires (self insured portion from utilities – not available) divided by number of residential customers (available)

Equals Assumed costs per household for self insurance claims (not available from utilities)  

Times Anticipated reduction in fire risk from program (flex connectors, inspections, etc.) 

· Calculation:  adapt Magouirk number of 66% reduction in gas emergencies as proxy

Equals calculated lower self-insurance risk per household translated to per household basis

(Note: this will likely understate benefits)

Proxy value for reduced health and safety insurance
Percent elderly / none elderly (n/a yet) 

Times 10%

Times 66%reduction

Times sum of appropriate earnings and property damage

N/a per hh

times 66%

calculated

$n/a/hh/yr

Comments and Discussion Items:  

There may be IAQ information available we are not aware of, which could be added /adapted.  This would likely be a negative benefit.

The flex connector benefits may be omitted if determined not to be relevant.

Data on reduction in associated gas emergency calls may not be available and therefore, we may understate this factor.  One utility may have data, and if so, we will adapt it for other utilities.

Value depends on whether aggressive flex connector programs were already in place at the utilities.

Would the program also lead to savings for the customers in not having to call private plumbers to replace or connect these items?

It is crucial that this only be applied to the percent of customers with gas service, and only for those with gas measures checked, and only if this measure  / procedure is part of the program.

The point estimate of non-energy benefits from reduced emergency gas calls associated with the LIEE programs can be derived using: (1) utility estimates of cost per emergency gas calls and (2) the reduction in the number of calls needed per participating household before vs. after the program (Magouirk's (1995) estimate can be used).  This can then be translated into a per-household figure.  The second method relies on using the costs calculated for Public Service Colorado's program (Magouirk, 1995), and "scaled" them to California utility estimated costs per call.  Colorado estimated reductions per participating at $15.58 per participant based on assumed costs per call of $77.91.  In both cases, the costs from avoided phone calls should also be included.  Utility costs for gas emergency calls were available from at least one utility, and reductions parallel to those assumed for the on-site visits can be used for developing the estimates.  The flex connector estimates depend on whether this activity is a focus of the low income program being designed.

Benefit to Utility/Ratepayer:  The utility and ratepayers directly save if the program helps avoid expensive emergency gas calls (on-site and phone and other health and safety problems. 

G.  TRANSMISSION AND DISTRIBUTION SAVINGS  

DSM programs also lead to savings in the form of transmission and distribution losses that do not occur because the power does not have to be delivered.  Of course, this needs to be tempered by the level of “take back”, if any, by the program participants, but the NEB computations assume this has already been accounted for in the estimates of savings.  

Table II-25:  Preferred Computation Method, Sources, and Availability Issues

T&D Loss Reduction
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Net energy savings from program per participant
Impact evaluation pre/post with control group
assume
based on impact evaluations from similar previous (CA) programs, measures


T&D loss percentage
Utility studies, EPRI, etc.
yes
studies
Use range of 6-7%; but determine if value is to utilities, given T&D different company

Utility avoided cost for energy savings per kWh
Utility cost records
adapt
available from one or more utilities
in dramatic flux -- Use long term averages or recent agreements set by state.

The Northwest Power Planning Council (NWPPC, Harris (1996)) provides guidance for utilities comparing conservation to new power alternatives in the form of estimates that it attributes to transmission and distribution.   The estimates they use are 7.5 percent for T&D losses, and 2.5 percent for transmission deferral for a total of 10 percent savings applied to the program's avoided costs.   

Numerous other estimates place the direct T&D losses ranging from between 6 -7% of distributed power.  Computing the kWh savings from the program and multiplying by the avoided cost of power, we derive an estimate of the T&D savings from the program.  

Table II-26:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

T&D loss reduction

Net Energy savings from the program (kWh) from program assumptions  

Times assumed T&D losses percent (not yet available from CA utilities)

· Calculation:   6-7% for most utilities; not yet from CA utilities)

Utility’s avoided cost for power (figures provided by 1 CA utility; in flux)

Equals:  Value of reduced T&D losses from the program 

Proxy value for T&D losses
Assume $85 in savings per household

Times 6.5%

$5.50/hh/yr

Comments:  

Avoided cost has gotten trickier to estimate

The utilities no longer do T&D under deregulation

Is there double counting – are these costs already incorporated into the retail rates?

Two factors complicate this computation:  avoided cost has become more complicated to estimate, and the utilities may no longer be responsible for transmission and distribution, hence the savings would not accrue to them or to their ratepayers.  However, in that case, the benefits may still be appropriate to include under societal benefits.

Benefit to Utility/Ratepayer:  Less power through the lines means lower losses and lower power purchase and generation needs. 

H.  SUBSIDIES AVOIDED.  

The program's effect on reducing energy bills leads to a direct reduction in the burden on the Utility's low income rate subsidy program.  The value of the latter savings would be based on the specific design of a Utility's assistance program, and on the amount of the program's anticipated energy savings.  For example, PG&E's program provides a 15 percent discount off rates for qualified customers subsidized by ratepayer funds.  To the extent that these dollars are not simply freed up to be provided to other low income ratepayers, reductions in the purchase of kWh by low income customers leads to reductions in demand for these ratepayer funds.  

Table II-27:  Preferred Computation Method, Sources, and Availability Issues

Subsidies avoided
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Low income subsidy per account for eligible low income customers (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
not yet available / provided from utilities 
Determine from filings if available

Percent of participants receiving low income subsidy
Utility and program records
n/a
not yet available / provided from utilities 
Determine from filings if available

Reduction in energy use per participant (post, with control)
Impact evaluation pre/post with control group
assume
based on impact evaluations from similar previous (CA) programs, measures


Figures from the literature document a range of energy savings associated with a variety of low income energy programs; in particular, Harrigan and Gregory (1994), Brown et.al. (1993), Cohen and Goldman (1992), and others.  The savings estimates from this literature range from a low of 4 percent to Magouirk's (1995) bill reduction figure of 22 percent. Programs with education components tended to lead to higher savings, and other literature indicates that these savings from educational efforts tend to be long-lasting enough to include as a persisting benefit (Skumatz, 2000).  

Table II-28:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Subsidies avoided

Reduction in energy use through program valued at residential rates (bill savings)

Times percentage rate reduction offered through program

Times percent of participants signed up for t he low income rate subsidy program.

Proxy value for subsidies avoided
$85/customer

X 15% subsidy

$12.75/hh/yr

Comments:  

Need to decide if the freed up funds would just be provided to other low income ratepayers, or whether this would be real savings.

The total reduction in subsidy avoided can be calculated using: (1) the annual per-participant program subsidy, and (2) the expected percentage energy savings from the program.  A similar number can be generated using: (1) the average level of bills per household prior to the program, (2) the expected percentage savings, and (3) the subsidy percentage. 

Benefit to Utility/Ratepayer:  Lower bills for low income participants reduces draw from rate subsidy program, reducing subsidy from other ratepayers. 

Table II.29:  Summary of Computed Proxy Values from Ratepayer Perspective

Summary of Computed Utility / Ratepayer Benefit Proxy Values 

Benefits from Reduced Ratepayer Revenue Requirements, Utility Costs

NEB Category
Proxy Value (draft)

Per hh per yr.

Reduced Carrying Cost on Arrearages

Lower Bad Debt Write-off

Fewer Shutoffs

Fewer Reconnects

Fewer Notices

Fewer Customer Calls

Lower Utility Collection Costs

Outside Agency Collection Costs

Gas Emergency Calls

Flex Connectors

Health and Safety – Insurance Claims

T&D Loss Reduction

Rate Subsidies Avoided

      Total of Utility/Ratepayer Perspective NEBs
$1.30-$4.86

$6.06-$9.90

$0.14-$0.74

$0.11

$0.23-$0.50

$0.72

n/a

n/a

$11.58

n/a

n/a

$5.50

$12.75

$38.39-$46.66

NON-ENERGY BENEFITS FROM THE SOCIETAL PERSPECTIVE

Benefits to society from conservation efforts are derived from an array of sources that provide "public" good, including direct and secondary economic impacts, environmental benefits, and a variety of other benefits that accrue beyond the direct participant or the utility.   In some cases, societal benefits are actually transfer payments among sectors within society, so the cost-effectiveness test (LIPPT) computations will exclude benefits categories that double count or represent transfers.  However, the broad list of benefits are estimated so that the reader may understand the full range of benefits from the societal point of view. 

A.  ECONOMIC BENEFITS  

Additional benefits accrue as secondary benefits to the economy from the program.  These benefits include increased employment, earnings, and generated tax revenues; increased economic output, and decreased unemployment payments.  

Table III-1:  Preferred Computation Method, Sources, and Availability Issues

Economic Benefits
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Program expenditures per participant
Program records
assume



Net Economic multiplier (direct)
California-based input/output modeling of programmatic impacts; Research studies / impact studies
similar
selecting best from available studies
Best studies assume that funding is diverted from other activities, not newly created funds; large range for multipliers currently: 74%-320% in terms of total output per program expenditure dollar.

Net Economic multiplier (indirect, not included in above)
California-based input/output modeling of programmatic impacts; Research studies / impact studies
similar
selecting best from available studies
Best studies assume that funding is diverted from other activities, not newly created funds.

Net Economic multiplier (jobs, not included in above)
California-based input/output modeling of programmatic impacts; Research studies / impact studies
similar
selecting best from available studies
Best studies assume that funding is diverted from other activities, not newly created funds.

Several agencies have attempted to develop estimates of these types of benefits.  Pigg and Dalhoff (1994) provide estimates for economic impacts to the State of Iowa based on different aspects of program design.  They noted that the net economic impact of Iowa's low income weatherization expenditures of $11.1 million was $14.1 million in industry output, $7.1 million in personal income, $7.6 million in value added, and the creation of 381 jobs.  Dalhoff (1996) notes that 64 cents of every dollar spent on the program remained in Iowa as income).  Megdal (1992) conducted detailed work developing these types of multipliers for the City of Austin.  Multipliers and work has also been conducted in Minnesota, New York, and other locations.   Some of these studies have attempted to separate benefits to the local economy from broader economic impacts.

Brown et.al. (1993) also calculated these types of economic benefits.  The Brown estimates (in net present value terms) include:  $55 in taxes from direct employment; $506 in income from indirect employment, and $82 in reduced unemployment benefits.  

Multipliers for both direct and indirect economic and employment benefits have been estimated, and the estimates vary widely.   Most are based on results from input-output models.  However, one key difference between estimates is in the assumptions they make about whether the program expenditures represent new funds or whether they displace other applications the money might have been put to (Megdal, 1994 phrases this as assuming all investments are “free”).  The latter is the more appropriate assumption, and differences in estimates can be generated based on what types of industries or activities are assumed to be displaces – and whether or not they are labor intensive activities.  To develop the most appropriate proxies, the project is working to locate California-specific input/output models with industry-specific multipliers. These data will be used to adjust the multipliers estimated by Megdal (1991).  The proxy development will incorporate net effects, not just incremental possible impacts on the economy from these expenditures.  

Table III-2:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Direct output multipliers per $1 million in program expenditures 
63%
43%
91%
4

Total output multipliers per $1 million in program expenditures
197%
74%
320%
6

Total output multipliers per $1 million in program savings
73%
37%
120%
4

Job creation multipliers (direct and indirect) per $1 million in program expenditures
27.5
8.5
52
5

Other estimates are also provided that are based on impacts per one million dollars in energy savings associated with the program.  Job multiplier figures based on these factors range as high as 71 per one million dollars in energy savings.  

In a more simplistic vein, several years ago, the Northwest Power Planning Council (NWPPC) established a policy related to the calculation of benefits from DSM efforts in relation to power from new supply.  NWPPC policy attributes a 10 percent "adder" as an estimate for secondary economic benefits for conservation-based efforts.  The NWPPC assumes that a conservation program leads to expenditures within the local area that have greater local impacts than if new power is purchased from outside.  This factor is ordinarily assigned to the avoided costs for the program.  Discussions with NWPPC staff (Harris (1996)) indicates that this economic benefits factor may understate benefits from certain types of programs, and in particular, for low income weatherization programs.  The 10 percent factor was developed for "average" DSM programs; however, weatherization programs tend to use more local supplies and are more labor intensive, indicating the factor for LIEE programs in general might appropriately be higher.  

Transfer Payments Avoided:  Additional societal benefits are realized from lower unemployment benefits because of the job creation impacts of LIEE programs. 

Table III-3:  Preferred Computation Method, Sources, and Availability Issues

Transfer payments avoided
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Program expenditures per participant
Program records
assume



Net jobs multiplier
California-based input/output modeling of programmatic impacts; Research studies / impact studies
similar
selecting best from available studies
Best studies assume that funding is diverted from other activities, not newly created funds; large range for job multipliers, depending on assumptions -- range 8.5-52 jobs per million spent.

Unemployment benefits per year 
State economic records
yes
state unemployment department


A quantitative estimate of these benefits is included in Megdal (1994) (citing ORNL, 1993).  The net present value is estimated as $1 (using their assumptions of 20 year stream, discounted at 4.7 percent, 1989 dollars).  Brown et.al. (1993) shows avoided costs of unemployment benefits of $82 net present value. 

Another method of calculating these benefits is to work with the estimates of number of jobs created from the program, and compute the transfer payments avoided.  Full employment situations complicate calculations; however, we assume that the jobs created will shift some employees “up” in jobs and free up lower jobs for currently unemployed workers.  Work for Iowa, Minnesota, and others provide estimates of the number of jobs created for every million dollars spent on the program.  Although one of these studies makes an error in assuming that the money is “new” money and not displaced from elsewhere, others provide more rigorous results. Most of these studies are somewhat dated, but because they are in terms of jobs they can be updated to current salary levels, etc.  The other information needed is data on the level of benefits provided and the terms for unemployment benefits.  

The methods being applied to compute the economic benefits for the LIEE program follow. It is important to note that all benefits should be “net” of the economic impacts they draw from the expenditures being replaced.

Table III-4:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Direct:

Millions to be spent on the program (program design data) divided by assumed number of participants

Times appropriate CA-adjusted direct economic output multiplier (based on adjustments of Austin/Megdal data for CA)  In the form of $X per million spent on program.

Equals net direct economic output generated per participating household

Proxy value for direct economic benefit
E.g. assume $200/ customer

e.g. 0.74 multiplier

$148/hh/yr/(assuming $200 in delivered measures per hh)

Indirect Multiplier Effects:

Millions to be spent on the program (program design data) divided by assumed number of participants

Times appropriate CA-adjusted indirect economic output multiplier (based on adjustments of Austin/Megdal data for CA)  In form of $X per million spent.

Equals net indirect economic output generated per participating household

Note:  Job creation benefits are incorporated into the output benefits multipliers, but number of jobs can also be computed for use below.

Proxy value for indirect economic benefits
e.g. assume $200/ participant 

e.g. assume 0 multiplier if indirect incorporated above. 

$0hh/yr/ (assuming $200 in delivered measures)

Transfer Payments Avoided 

Millions to be spent on the program (program design data) divided by assumed number of participants

Times number of jobs assumed to be created from direct and indirect economic output multiplier (based on adjustments of Austin/Megdal data for CA)  

Equals net number of jobs created per participating household

Times percent of jobholders to be assumed “new” from unemployment, not pulled from other jobs 

Times Unemployment benefits per year (or part of year) divided by

Equals Dollar value of transfer payments avoided from program annually translated into per participant terms

Proxy value for transfer payments avoided
e.g. assume $200 / participant hh

e.g. 15 jobs per $1 million (=.003 jobs)

e.g. times $10,000 benefits (not checked)

$30.00/hh/yr/ assuming $200 in measures

Comments / Discussion:

Benefits all need to be in “net” terms

Clearly identify appropriate multiplier and whether it excludes administrative costs or is based on program expenditures vs. energy savings – crucial to select the most reliable / well-designed study for the multiplier estimates.

Be clear about whether assumptions are that the money is from all ratepayers in California – residential and commercial.

Employment tax benefits included in some multipliers so they shouldn’t be separately estimated, depending.

For programs that cost more than they deliver in savings, the multiplier approach may be difficult to interpret.

We have elected not to include a number of related benefits categories that have been proposed by others.  Numbers are relatively weaker for benefits including the societal benefits from: reduced homelessness, lower burdens on building inspectors, maintenance of the real estate tax base, and others.  

Benefit to Society:  Investment in programs can have net economic and job creation benefits, with ripple effects in taxes, transfer payments, and other economic output. 

B.  ENVIRONMENTAL BENEFITS.  

DSM programs can provide environmental benefits to the region and to society, particularly due to their role as a pollution abatement strategy.  These include assisting in meeting Clean Air Act goals, reduction in acid rain, and a variety of other environmental benefits.  Preferred inputs are provided below.

Table III-5:  Preferred Computation Method, Sources, and Availability Issues

Environmental Benefits
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average power generation  fuel mix for the program year
Utility records
adapt
estimates from one utility


kWh per participant reduced through the program
Impact evaluation pre/post with control group
assume
based on impact evaluations from similar previous (CA) programs, measures


Pollution/emission generation factors by generation fuel type
Environmental studies
yes
multiple sources


Dollar value per ton emission constituent
Environmental studies / Commission records, cap and trade values
yes
using California data / accepted values


A number of these concepts are addressed in Ottinger et.al. (1990), and Consumer Energy Council of America Research Foundation (1993), Hall, Galvin, Enbridge, Woolf, and others.  Brown, et.al. (1993) Develops quantitative estimates of these benefits relative to the low income weatherization assistance program.  Brown attributes a net present value of $172 (1989 dollars, discounted at 4.7 percent over 20 years).  The Northwest Power Planning Council (NWPPC, Harris, 1996) provides policy guidance to utilities in the area regarding valuing the benefits from conservation relative to new power.  The NWPPC assigns a 15 percent "adder" for environmental benefits associated with conservation programs.  This factor is applied to the avoided costs of the program.

Table III-6:  Summary of Literature-Based Estimates

Item
Sources

Emissions per kWh produced by fuel 
Multiple sources, including Ottinger, Tellus, governmental, and others

Values for each ton of GHG and emission avoided from avoided generation.
Multiple sources, including multiple states, EPA, and numbers from two California reports.

However, information is now available on the several critical components that can be used to derive estimates fairly directly.  This includes:  the air emissions from each kWh of electricity from a variety of fuel sources, and dollar values for important pollutants and greenhouse gas (GHG) constituents -- either based on calculated risk, or “cap and trade” values for some limited materials.  In addition, values for a number of materials were discussed by the CBEE.  Using adopted or average numbers is an important simplification.  Without this step, the valuation of environmental benefits becomes extremely complicated.  The value of a environmental benefit may be dramatically different depending on the air shed zone, time of day, number of persons in and near the air shed, quality of air, and numerous other factors.  We will be using an calculation appropriate for California to compute the environmental benefits from LIEE programs.

Table III-7:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Environmental benefits

Avoided kWh in generation from the program per participating household 

Percent fuel mix for electricity generation (provided by at least one utility)

· Calculation: e.g. 11% renewable, 20% coal, 22% large hydro, 31% NG, 16% nuclear, remainder other 

Times Pollution generation factors by material/emission and fuel  

· Calculation:  from emission studies like Ottinger, Hill, and others; SOX, NOx, CO, many others) 

Equals Total tons of emissions by constituent   

Times Values for each ton of emission of SOX, NOx, etc. 

· Calculation: use CBEE figures available; also a few available from CEC ER reports; or cap/trade values)

Equals Environmental benefits per participant

Proxy for environmental benefit
kWh/hh from program

e.g. CO emissions in lbs./mWh generated

equals tons per material

e.g. NOx $1,780/ton CBEE in 1998 dollars, update to 2001 dollars

=$/household in avoided emissions

$152 per hh/yr based on assumed kWh/hh saved

Comments:  

Some emissions may not have values if they are non-criteria materials…

At this point, we are omitting any environmental effects from natural gas measures.

Generation may (and is likely to) occur outside the State.  Perhaps only a portion of the benefits be counted; however, we are estimating societal benefits, not necessarily just California benefits. 



We have elected not to include a number of related benefits categories that have been proposed by others.  Numbers are relatively weaker for benefits including: fuel subsidies, reduced reliance on imported supply, and other benefits that would necessarily be based on more tenuous input numbers. 

Benefit to Society:  Reductions in energy use lead to decreases in harmful emissions, which have economic value especially as communities struggle to meet air quality attainment goals.  

C.  HEALTH AND SAFETY.  

One inherent risk that may be reduced through weatherization programs derive from carbon monoxide exposure.  This may occur if 1) CO monitors are installed, or 2) equipment is inspected during the site visit.  Preferred inputs to the computations follow, along with appropriate measurement methods.  

Table III-8:  Preferred Computation Method, Sources, and Availability Issues

Heath and Safety Improvements
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average cost of health crises annually per eligible account (pre) related to measures included in the program
Impact /process evaluation pre/post with control group
n/a
possibly insurance records or other sources
see next cell below for alternate method

Percent reduction in average costs annually for health crises for participants from program (post, with control) attributable to the measures included in the program
Impact /process evaluation pre/post with control group
n/a
Brown uses information on cost of crises from WI, 100% reduction in crises from program.
Blasnik uses value of the CO and other H&S measures installed per participant  -- Appropriate valuation.  Therefore, consider using cost of the installed measures.

Brown (1996) cites work in Wisconsin that notes that 4 to 5 “crises” (in this case carbon monoxide related crises) occur per heating season per 400,000 customers in a service territory, and that crises are about twice as likely in low income households as in the average residential customer’s household.  Brown also notes that "crises" cost about $5,000 per incident. 

Reducing these emergencies through carbon monoxide monitors leads to benefits to society (through reduced emergency calls and health benefits) as well as to participants whose health is no longer threatened from this source. Certainly, this interpretation understates health benefits from programs; it does not incorporate the benefits of reduced illnesses, hospitalization, lost income, and quality of life issues related to weatherization programs.  Negative impacts may also arise from the program.  Indoor air quality issues may also develop, and it would be most appropriate to consider and compute the net benefits associated with these impacts.

Table III-9:  Summary of Literature-Based Estimates

Item
Average
Minimum
Maximum
# Estimates available

Value of health and safety improvements 
$317
$317
$317
1

Blasnik uses the cost of the health and safety-related measures installed as the proxy for the value of the health and safety benefits of the program efforts.  This figure is shown above.  The approach is logical and will be provided as one, and possibly the most favored, estimate of the NEBs for this category. 

The Brown work also develops an estimate that can be adapted for California and updated.  In this case, the steps involved would be to develop: (1) the estimated likelihood of a crises in eligible households, coupled with an assumption that all carbon monoxide risks for these households would be eliminated, and (2) the estimated value of the crisis avoided.  If this method is used, it is preferable to adopt an assumption that somewhat less than 100% of the health and safety incidents would be avoided.  

Table III-10:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Health and safety

Risk of Health and Safety Crisis per household

· Calculation:  Per Brown:  0.0000112 risk of incident per household

Times cost per avoided crisis

· Calculation:  Brown used $5,000 per incident (1996 dollars; update)

Times reduction in risk due to program

· Calculation: Use, for example, Magouirk 66% reduction, or others

Equals risk reduction per participating household.

Alternate Method:

Health and safety (H&S) value from program:

· Calculation:  Cost of health and safety-related measures installed in the home under the program per participating household (per Blasnik); for example, cost of CO monitor and other H&S measures installed.

Example:  ballpark $40/CO monitor; add other H&S measures as appropriate; 

· Calculation: Discount by lifetime assumptions.  Example: 10 year lifetime at 4% discount rate leads to multiplier of 0.123

Proxy for health and safety benefits
0.0000112 incidents/hh 

times $5,000 per incident (1996$, update)

66% reduction

NEB proxy: $0.04 /hh/yr

e.g. ballpark $40/ hh for CO monitorTimes 0.123  factor for 10 year life

NEB proxy: $4.92

$0.04-$4.92/hh/yr

Comments:  

We will need to be attentive about double counting with other categories – it may not be a societal benefit given that it is incorporated in the two other perspectives.

We do not envision a very large effort estimating this NEB category because the inputs are not strong at this point.

Benefit to Society:  Heath and safety improvements improve the quality of life for residents of the State, and may help reduce burdens on social infrastructure.  

D.  WATER AND WASTEWATER SAVINGS

Water is a managed resource in California, and development of new supply is costly.  To the extent that LIEE programs include measures that save energy for hot water and secondarily save water, everyone in the water supply district benefits.  The volume of conserved water can be valued at the avoided cost of the conserved unit of water.  Deferring development of a dam or new water source has significant benefits to communities and is an important strategy for keeping rates low. 

Table III-11:  Preferred Computation Method, Sources, and Availability Issues

Water and wastewater savings - societal
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual water usage reduction per participant household from program (ccf) (post, with control)
Impact /process evaluation pre/post with control group
yes
base on assumed measures installed, red'ns per measure, published water conservation data.
Needs some additional discussion with water conservation officials on appropriate "base" usage assumptions for California equipment and codes

Avoided cost of next water source per ccf 
Water / sewer utilities in territory
yes
survey of utilities


The calculations for water savings are relatively easy.  Given the number of aerators and low flow shower heads installed (or the percent), the standard water conservation literature or program-specific savings data can be used to establish estimates of the amount of water saved. In addition, estimates of tendencies to take longer showers or estimates of measure persistence can be used to adjust water savings estimates.   Once water savings estimates are made for the LIEE program, the avoided cost of the water saved can be used to estimate the associated NEB.  

Table III-12:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Water and waste water savings to society:

Net Water savings per household from aerators and showerheads (est. 16.6 “units” or 748 gals / hh/year, Dimetapp, 1996)

Times Number of measures installed per average participating household (program assumption)

Avoided cost of next water supply source and wastewater treatment source (e.g. rates for water/sewer in Bay Area=$3.60/unit, discounted to 80% for avoided costs)

Value of water and waste water avoided

Proxy value for water saved
748 gals/hh; 16.6 “units”

program assumption (e.g. times 1)

times

$3.60/unit times 0.8

= $47.81 avoided water/ sewer costs annually/hh

$x.xx/hh/yr

Comments:  

Concerns include the judgment about the “base” flow rates in the weatherized homes, and how long will we assume the aerators and showerheads are left in place.  “Snap back” may be relevant – to counteract the smaller flow, as some may take longer showers, reducing water savings.

Consultation with water officials in the water districts or customer surveys will likely be needed to tailor estimates for use, persistence and also to ascertain local avoided water rates.

Other related benefits have also been proposed, but we are expecting to exclude them from our computations.  These include “other environmental presentation” and land impacts.

Benefit to Society:  Reduced water and wastewater use can help delay the development of a dam or next water supply, a source of real financial savings to the communities.  

Table III.13:  Computed Proxy Values of NEBs from Societal Perspective

Societal Benefits

Economic Benefits and Reduced Burden on the Environment

NEB Category
Proxy Value (draft)

Per hh per yr.

Economic Benefits

Unemployment Payment Reductions

Environmental Benefits

Health and Safety Improvements

Water and Wastewater Savings

     Total of Societal Perspective NEBs
$0-$148

$0-$30

$152

$0.04-$4.92

$47.81

$199.81-382.73

NON-ENERGY BENEFITS FROM THE CUSTOMER PERSPECTIVE

A. INTRODUCTION AND LITERATURE

The literature contains a limited amount of information useful in developing estimates of the non-energy benefits associated with the California Low Income Energy Programs (LIEE) from both the utility and societal perspective.  However, with the exception of Brown et.al. (1993) there is a significant shortage of information on quantitative estimates of non-energy benefits from the customer point of view.  Although a few authors developed lists of the types of benefits that they hypothesized these programs would create, and a few surveys asked about whether customers felt improvements in some areas, Brown’s work represents the only numeric attempts at valuing these benefits until work conducted for PG&E in 1995 and 1996 was completed.     

1.  Categories of Benefits

Weatherization and other LIEE deliver important benefits to the participants.  The literature
 assembles an overlapping list that includes the following (presented in the terms the authors used):

Table IV-1:  Assembled Participant-Side Non-Energy Benefits from the Literature



· Improved indoor environment and comfort

· Improved health and safety

· Reduced noise

· Labor and time savings 

· Improved process control 

· Increased amenity or convenience

· Water savings, sewer savings, and waste minimization

· Direct and indirect benefits from downsizing of equipment

· Reduced mobility

· Increased housing value

· Lower use of alternative fuels (e.g. wood) 

· Improved service from equipment / housing stock
· Housing stock value, extended lifetime of dwelling, and neighborhood preservation

· Housing stock (reduced fire, etc.)

· Reduced foreclosures and evictions

· Reduced transactions costs

· Fewer illnesses and lost time / income / education

· Fewer service terminations, interruptions, fees, lost rental value, lost value of service, cost to restart, fewer calls

· Lower arrears, fewer calls, lower concerns regarding bills, bill-payment issues

· Self esteem 

· Quality, comfort, aesthetics

Additional, very specific benefits were identified for each of a range of measures and interventions in research based on phone surveys with program participants (Skumatz, 1999, 2000).  The participant-side benefits have been grouped in various ways in the literature, but, to minimize issues of double-counting, we find it convenient to group them as follows:

Table IV-2:  Participant Side Non-Energy Benefits For This Study

· Improved Bill-payment and termination-related benefits

· Fewer bill-related calls to the utility

· Number of notices and shutoffs for non-payment

· Fewer service terminations: including value of service, cost to restart, lost rental value during termination

· Fewer bill payment concerns / hassles

· Avoiding moves/relocation of household – direct expenses and benefits for near and longer-term incomes for residents (and children)

· Education-related benefits

· Feeling of control over bills / energy use

· Reduced transactions costs / locating equipment, what to look for

· Other value of education: persistence of savings, understanding, etc.

· Housing stock improvements

· Appearance of the house (internal and external)

· Housing stock value / neighborhood preservation

· Reliability and maintenance of housing-related changes

· Comfort,  aesthetics, health, and safety

· Greater comfort in home: lower drafts, comfort level

· Lower noise from outside, lower noise from equipment

· Safety issues (fires, etc.) and implications for housing value

· Reduced illnesses: including fewer lost days at work and school, greater income, greater education and related benefits

· Equipment-Related Improvements

· Reliability and maintenance of equipment-related changes

· Greater service from equipment – more options and features: better control over temperature, more options on equipment

· Other utility savings

· Water and sewer bill savings 

· Savings on other non-energy bills

· Other benefits and negatives of the program

· Value of benefits to environment

· “Hassle” of the program

· Other benefits or costs



2.  Methods of Generating Estimates

Estimates have been generated for a number of these categories; for example, water savings, bill and termination benefits, health and safety, housing stock improvements, etc.
 However, estimates have not been generated for many of the “softer” benefits, especially those related to concerns / hardship and “control” over bills, program participation hassles, maintenance issues, environmental benefits, education benefits, and several others.  In this work, we intend to derive estimates using two methods:

· Computational Methods:  These methods will be used to derive estimates related to utility calls, termination costs and lost rental value, avoided moves, housing value and safety, health issues, water/sewer bills, and similar benefits.  These computations involve methods similar to those applied to the utility and environmental benefits: such as “value” x “impact”, or change expected from the program.  For example, we might examine the value of the time involved in making calls to the utility, times the reduction in the number of customer calls because arrearages have been reduced.  

· Participant surveys:  Surveys of a number of participants in similar programs within the State of California will be used to develop quantitative estimates of values associated with a number of these benefits categories, including: number of calls to the utility; “concern” about bills, etc.; comfort; noise; appearance of the house (internal and external); reliability and maintenance; options and features of the appliances/measures; environmental issues; changes in sickness; value of the education provided (if any); feeling of control over bills / energy use; water savings and savings on non-energy bills; “hassle” associated with participating in the program; avoiding moves/relocation of household; number of notices and shutoffs for non-payment; bill-payment frequency considerations/benefits, and other benefits.

In some cases, we will estimate the benefit using both methods and compare the dollar value result for the NEB categories to determine the better estimate. 

3.  Importance of Participant-Side Benefits

Ignoring side benefits to the participants in LIEE programs significantly understates their value to the participants and to society at large.  Previous research indicates these benefits are important to program participants.  Thus, benefit tests that ignore these benefits can lead to under-investment in these types of programs.  Examining these benefits helps program designers improve the focus, measures, and value of the programs.   Targeting and design can be adjusted to maximize the total of energy savings and non-energy benefits for a given program budget.  This is a benefit to all involved; utility and ratepayers, society, and participants.  Finally, low-income programs are frequently undertaken for policy reasons, reasons that are beyond costs and benefits.  Understanding the nature of these benefits helps understand the true value of the program.  Measures of reductions in “hardship” and other benefits for participating helps provide a more complete picture of the non-energy benefits accruing from the program, and this project is designed to develop credible estimates of these important benefits.  

B. DISCUSSION OF SURVEY APPROACH

In previous efforts in developing participant benefits estimates, we attempted to estimate the impacts from a few important categories of participant benefits using “reasonable” assumptions, for the current study, we were interested in exploring possible ways to develop more refined estimates of important auxiliary participant benefits. 

 “Willingness to Pay” Surveys

The bulk of the research on NEBs has concentrated on utility and environmental benefits (adapted from regulatory proceedings related to emissions and values).  Other than a few estimates of housing value improvements (Brown/ORNL, and others that adapted her results), the literature quantifying hardship and participant-side benefits is virtually non-existent.  This survey is undertaking primary research to fill this gap and will develop dollar values associated with participant benefits for California’s LIEE programs.   

The literature uses “willingness to pay” (WTP) surveys to develop estimates of hard to measure benefits; for example, public goods like parks or green areas.  This approach is serving as the key component of developing our estimates of hardship and other benefits for this project.  The question generally takes the form  “what is the dollar value of the reduction in <blank> in your home after it was weatherized”.  Techniques generally start with dollar ranges and then home in on more specific numbers (is it greater than x, is it greater than y, etc.) until the respondent has given their estimated monthly/ weekly/ annual willingness to pay value associated with the benefits category.  This is a “willingness to pay” approach, and there is considerable literature on the validity and constraints of this approach.  The questions can be hard for some respondents to answer, but through careful question construction, answers can be determined and the values associated with the changes (positive and negative) that customers experienced through the program are measured.  This approach can be used with confidence to develop number for benefits of interest to the RRM, including assessments of “hardship”.

Data Gathering

A sample of participants from recent, similar programs in each of the utility service areas will be contacted by telephone.  Respondents will be asked to enumerate the non-energy benefits they recognized from the program.  Then, for each of a set of key benefits areas (including those they mentioned) we ask whether that benefit occurred and how important it was and then invoke the “willingness to pay” battery.  Finally, for the entire set of benefits, we ask respondents to tell us their wiliness to pay for the entire set of changes (positive and negative).  This is used to check for the consistency of the answers to the individual benefits categories that they provided earlier.  Using this approach gives specific values to use in the non-energy benefits model.

The following are the benefits/negative changes that were estimated using the results of this survey:

· Number of calls to the utility

· “Concern” about bills, etc. 

· Comfort

· Noise

· Appearance of the house (internal and external)

· Reliability and maintenance

· Options and features of the appliances/measures

· Environment

· Changes in sickness

· Value of the education provided (if any)

· Feeling of control over bills / energy use

· Water savings and savings on other non-energy bills

· “Hassle” of the program

· Avoiding moves/relocation of household

· Number of notices and shutoffs for non-payment

· Value of avoided outages

The questionnaire design takes pains not to pre-judge whether there were positive or negative changes associated with the program, so the assessments are fair and balanced.  Both positive (benefits) and negative changes from the program are included.  The survey also contains sections on demographics and location, which will allow us to analyze the results to identify which groups report higher and lower benefits.  This information can be useful for targeting and to refine estimates of benefits based on program design. 

The survey will be reviewed and pretested, and then administered to the participant sample.  The results of the survey provide willingness to pay values allowing estimates of the participant NEBs in the wide variety of categories addressed in the survey.   Given our sample size of 300-400, we will be able to develop estimates that are quite reliable.  Further, the sample stratification will be designed to provide large sample sizes in each utility service territory, and each of the major (5) climate zones that have had participants in previous (similar) programs.  This will allow us to tailor participant benefits estimates by utility area or geographic / climate area covered by the program(s).

C.  IMPROVED BILL-PAYMENT AND TERMINATION-RELATED BENEFITS

1.  Fewer Bill-Related Calls to the Utility

As participants realize energy savings from the program, their bills decrease and they are presumably better able to pay their bills.  Without bill crises, participants may reduce the number of calls they make to the utility to address bill payment issues.  On the utility side, we developed estimates of the utility labor and other savings ensuing from this decrease in calls.  However participants also save time making the calls.  These are the benefits estimated here.  Hardship benefits they may realize from being less worried about the bills are discussed in another section.

Table IV-3:  Preferred Computation Method, Sources, and Availability Issues

Fewer bill related calls to utility
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average bill-related calls to utility per eligible low income account
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
adapt
total residential calls for all reasons, not low income, not billing only
may need to use residential averages

Percent reduction in bill-related calls to utility from program participation (post, with control)
Impact /process evaluation pre/post with control group
adapt
can assume it is proportional to reduction in number of customers with bad debt or arrearages
Data on reduction in number of accounts written off for bad debt ranges from 5%-18% reduction; reduction in accounts classified as bill payment problems rnages 8%-15%; change in number of payments 10%-115%.  Also Blasnik (1997) notes 27% reduction in collection-related activities

Average participant value (WTP) for reduced billing related calls, annualized
Participant WTP survey
WTP



OR valued at average time per call valued at minimum wage
OR utility records and economic data
yes
one utility provided minutes by call type; econ data on wages


Although we will gather information about phone call frequency from the participant phone survey, we also have the secondary data from the literature that was used to estimate the utility benefits.  This data can serve as a check on the customer responses.  

Table IV-4:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Customer Calls:

Number of calls annually for low income customers divided by low income customers (not available from utilities)

· Calculation:  Calls for residential customers (avail from some utilities) divided by residential customers (n/a) , possibly adjusted if information available on LI share

· Calculation:  Other possible source – data supplied by customer survey on calls pre- and calls post

Times Percent reduction in low income notices sent (not available from literature)

· Calculation:  Assume proportional to reduction in number of accounts written off for bad debt (average from literature = 11.5%) 

Times Minutes per average call

· Calculation:   (available from at least one CA utility) divided by 60 to turn into hours

Times minimum wage to value time ($6.25 /hour currently, $6.75 next year) 

Equals Benefits per participant from fewer calls due to the program (put in per participant form)

Proxy value for customer calls
1.8 calls / customer

times 11.5% 

e.g. 3.5 minutes / 60 min per hour

times $6.75/hour minimum wage 

$0.08/hh/yr

Comments:

Key questions about call frequency can be asked directly of residents to help anchor these estimates.  Supporting data from the literature can be used as a check on the responses and to maintain some parallel with the previously-estimated utility benefits.

We value the participant time at minimum wage.

2.  Fewer service terminations.  

Providing customers with LIEE services and education on reducing energy use helps customers reduce bills and presumably improves their payment record.  Customers experience fewer arrearages and fewer would be expected to reach the position of service terminations (TONP).  

Table IV-5:  Preferred Computation Method, Sources, and Availability Issues
Avoided shutoffs / disconnections
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual disconnections per eligible low income customer (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
only shutoffs for all accounts, C&I
May need to use average for all accounts

Percent reduction in average annual disconnections for participants from program (post, with control)
Impact /process evaluation pre/post with control group
similar
some limited studies from similar programs elsewhere / not strong
Magouirk and Blasnik have some results; 5% disconnections avoided through program; value of reduced disconnects range from $41 to $117.

Average participant value (WTP) for each reduced disconnection , annualized
Participant WTP survey
WTP



Table IV-6:  Preferred Computation Method, Sources, and Availability Issues

Fewer restarts
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual restarts per eligible low income customers (pre)
Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators
n/a
only reconnects for all accounts, C&I
may need to use averages across all accounts, but that will likely misrepresent low income.  May need to ask utilities to look again if high priority

Percent reduction in average annual reconnections for participants from program (post, with control)
Impact /process evaluation pre/post with control group
n/a

adapt from studies of disconnects above and scale with utility-reported  differences in counts of disconnects / reconnects (although utility data includes res+comm'l)

Average participant value (WTP) for each reduced restart

OR Reconnection fee plus cost of additional payments to be reconnected.
Participant WTP survey OR reconnect fee plus required arrearage payments
WTP
Utility reconnect fee (available) plus arrearage required on payment (n/a)


Table IV-7:  Preferred Computation Method, Sources, and Availability Issues

Lost housing value during shutoffs
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Included in shutoff valuations above





Valuing the benefits can be accomplished through several avenues.  In previous work for PG&E Skumatz (1996) explored several methods.  

· Value of service surveys by utilities often ask for responses from customers regarding what they would be willing to pay to avoid service termination.  These figures provide a customer-based value on service disruption, and provide area- and utility-specific information.  Note, however, although these responses generally address unanticipated outages, and responses would be expected to differ based on income group.  

· Another method would be to estimate the cost to residents of getting power restored, including the cost of borrowing and lost time in arranging reconnection.  

· A third method examines the lost value of the dwelling from it being uninhabitable for the term of the service disconnection.  Precedent for this type of valuation is based in state and local housing ordinances, which at least in some areas, specify the formula to be used to value lost services from landlord neglect and loss of essential services (Colton, 1996b; Tackett, 1996).  

· Finally, we can incorporate a question into the participant survey that asks about the willingness to pay to not be shut off.  It is unclear how appropriate the question would be since paying would stop the TONP, but with work, this could be used as a fairly direct method of achieving a dollar value for the benefit category.

Given that other methods have strengths and weaknesses, we anticipate incorporating a question into the willingness to pay survey to address this valuation.  Other methods may also be estimated, but direct survey responses will be a valuable piece of information in “bracketing” the dollar value associated with this benefit.

Table IV-8:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Value of avoided outages

Participant willingness to pay for reduced incident of shutoff for non-payment (from WTP survey in dollars per household per incident).  If WTP not available, value of service study values may function as substitute.

Times percent of low income customers shut off annually 

· Calculation: percent of low income customers shut off  (n/a) OR percent of residential customers shutoff (n/a) or percent of all customers shut off annually (available from utilities).  The last is likely to understate low income impacts because all households and businesses included.

Times decrease in shutoffs from the program:

· Calculation: Magouirk (1995) found decrease in shutoffs of 50% after participation.

Equals dollar value of benefits from fewer shutoffs due to the program.  

Proxy for value of avoided outages
$40 value of service (temporary)

x .03 shutoffs per customer

x 50% reduction

$0.60/hh/yr

Benefits from fewer restarts after TONP:

Participant willingness to pay (WTP) for reduced incident of restart (from WTP survey in dollars per household per incident)

Times percent of low income customers shut off annually 

· Calculation: percent of low income customers shut off  (n/a) OR percent of residential customers shutoff (n/a) or percent of all customers shut off annually (available from utilities).  The last is likely to understate low income impacts because all households and businesses included.

Times decrease in reconnects from the program:

· Calculation: Magouirk (1995) found decrease in shutoffs of 50% after participation (assumption made that shutoffs are parallel with reconnects.)

· Alternate calculation: Dollar value of reduced connections (no literature) 

Times sum of utility reconnection fee (available from utilities) plus required payments on arrearages to make account current (not currently available)

· Calculation:  Reconnect fee plus

· Calculation: required payments on arrears (not available) (will interview low income assistance groups or utility customer assistance staff to determine approximate value)

Times interest rate appropriate for borrowing arrearage payment 

Calculation:  credit card interest rate (e.g. 18%)

Proxy value for fewer restarts
0.25 reconnections per customer

x 50% reduction

x $16 reconnection fee

= $0.70 per household / year from avoided reconnect fee

Sample calculation based on $100 payment on arrearages required to re-start service 

$100

x 18% interest

x 50% reduction

x 0.25 reconnections per customer

= $2.25 per household / year from reduced payments

$2.95 total/hh/yr

Lost housing value during uninhabitable period:

Percent of low income customers shut off annually 

· Calculation: percent of low income customers shut off  (n/a) OR percent of residential customers shutoff (n/a) or percent of all customers shut off annually (available from utilities).  The last is likely to understate low income impacts because all households and businesses included.

Times decrease in shutoffs from the program 

· Calculation: Magouirk (1995) found decrease in shutoffs of 50% from similar program.

Times average daily rental value of home times percent of home deemed uninhabitable or percent of lost home services during outage period

· Calculation: Discounted average rents in area
, census data, or interviews with housing assistance officials.  Generally assume 50% or less uninhabitable to be conservative.

Times duration of average outage

· Calculation:  gather information during interviews with housing officials or utility staff.

Proxy value for lost housing value
0.25 connections per customer

x 50% reduction

x (assume 1 day duration shutoff hypothetical for computation example)

x (assume 25% of space unavailable)

x (assume $600 rent/month or $20/day)

$0.62/hh/yr

Comments:

Avoid double counting.  May also be difficult for participants to value restarts separate from disconnects.

Some reviewers are not convinced about the lost housing value during turnoffs or value of avoided outages.  This may not be important, but they are relatively easily estimated and decisions can be made about whether to include it in the cost-effectiveness test (LIPPT) computations.

3.  Fewer Bill payment Concerns/ Hassles

One of the ways in which efficiency programs provide assistance to low income customers is through the lower energy bills.  High bills and arrearages lead to notices and dunning calls potentially from the utility, but probably also from other creditors.  Lower bills are easier for residents to pay, and residents may be able to more easily pay not only the energy bill, but other bills as well.  This may provide significant improvements to residents in terms of lower bill payment hassles, and actual psychic benefits from not feeling under the gun on their energy bills.  This may be considered an important contributor to the hardship types of benefits that the RRM is interested in estimating.  

Table IV-9:  Preferred Computation Method, Sources, and Availability Issues

Reduced Bill Payment Concerns / Hassles
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for reduced bill payment concerns from program, annualized
Participant WTP survey
WTP



However, anything that is a perceived benefit means it will be difficult to estimate.  The best source of information for gaining a reliable handle on this benefit value is through a question on the participant willingness to pay survey.  This provides a dollar value that we can then assign to this benefit category. 

Table IV-10:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Fewer Bill payment Concerns

Willingness to pay results from participant survey =

NEB estimate in per participant terms
Survey results

Comments:

May not have separate estimates – might be combined depending on survey length.

Might overlap with “control” benefits offered by education (discussed below)

4.  Reduced Homelessness and Mobility.  

High energy costs can make it difficult for residential customers to keep up with their bills, and this may include rent or mortgage payments.   There are several costs associated with this phenomenon, some direct, and some less direct.  

Table IV-11:  Preferred Computation Method, Sources, and Availability Issues

Reduced direct moving costs
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual moves per eligible low income customers (pre)
Impact /process evaluation pre/post with control group
n/a

possibly available from past impact evaluation surveys for similar programs / ineligibles for impact survey -- but info may not have been retained; Only need termination information if use method in next cell below.

Percent reduction in average annual moves for participants from program (post, with control)
Impact /process evaluation pre/post with control group
n/a or adapt

adapt using information from Brown on home abandonment after service termination (32% electricity, 22% gas) and information on reduction in terminations; Have some service termination information; method will underestimate effect because only abandonments.

Net out of pocket costs for average move (new first/last month rent plus security deposit plus direct moving costs/truck rental, etc. less rebated security deposit)
Participant survey or impact / process evaluation 
n/a or adapt
participant survey or information from housing authority / assistance sources or evaluation


Average hours spent looking for new dwelling
Participant survey
adapt
participant survey or information from housing authority / assistance sources


Minimum wage
Economic data
yes
economic data


Interest rate for borrowed down payment (if borrowed)





Brown et.al. (1993) notes that efficiency improvements can play a role in reducing evictions, by maintaining low income housing availability, and therefore, tenancy.  Brown estimates that weatherization efforts may, conservatively, prevent two move-outs per 100 participants.  Rough calculations from Brown (1993) related to the avoided cost of reduced mobility averaged less than $1 per weatherized dwelling

Direct costs include the cost of a move, time searching for a new dwelling, costs associated with securing the new location (damage deposits, first and last rent, etc.), and the time spent arranging for new services, change of address, etc.  The components involved in estimating these benefits are included in the table below.

Table IV-12:  Preferred Computation Method, Sources, and Availability Issues

Indirect impacts from fewer moves - education/earnings
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual "frequent movers" per eligible low income customers (pre)
Impact /process evaluation pre/post with control group
n/a or adapt
weak information from studies (Colton)
little other than Colton available directly on point.

Percent reduction in average annual "frequent movers" for participants from program (post, with control)
Impact /process evaluation pre/post with control group
n/a or adapt
weak information from studies (Colton)


Change in education dropout rate for frequent moving households
Impact /process evaluation pre/post with control group
adapt
weak information from studies (Colton)


Discounted value of earnings differential for dropouts vs. completed school
Economic / education data
yes
education data


Average number of children 5-18 in participating households
Participant survey / records
adapt
participant survey or use census data for area low income hh's 
possibly available from past low income program impact surveys from utilities

Going on to indirect benefits, another interpretation of the data (Skumatz, 1996) may increase that estimate to a reduction of 7.5 move-outs per 100 participants.   Based on a recent study of Head Start families by Colton (1996), it can be argued that one of the most important benefits that may accrue from reducing household mobility is associated with reducing dropout rates.  Colton (1996) notes that households he classifies as "frequent movers" have high school dropout rates four times as high as families that move less frequently.  Colton notes that in his study, 40 percent of the families were "frequent movers", and 50 percent of households that moved frequently cited high energy bills as an important factor in moving.  To the extent that the LIEE program reduces household mobility, previous work for PG&E calculates the non-energy benefits from lower dropout rates, valued by the difference in wages for high school graduates compared to dropouts.  

The secondary literature that forms important parts of these calculations are admittedly not strong.  Therefore, we will develop estimates.  If the estimates appear large, it will become a category we may suggest as a priority for future research.   The weakest link is the impact of energy bills on moving.  There is some literature on this issue.  For example, Pye (1996) cites a Philadelphia study that showed that over a 5 year period, 32% of homes of residential electric customers with service terminated were abandoned within a year, and 22% of gas customers.  Low income homes were also found to be abandoned twice as frequently as others.  Most reliable of this literature seems to be Brown (1993), in which she notes that there was a 47% reduction in occupancy changes after weatherization (using a control group).  This data can be used to develop reasonable estimate of the direct avoided move benefits for participants

Table IV-13:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Direct Cost of moves:

Reduced moving incidence for participants

· Calculation:  preferred source is utility records for low income customers (not available)

· Alternate value for calculation: Brown (1993) finds 2 moveouts per 100 participants prevented from program

· Alternate value for calculation: abandonments within one year after shutoffs are 32% for electric shutoffs, and 22% for gas turnoffs (per Brown 1993).  Note: using these figures understates benefits significantly as it includes only abandonments, not moves.  This figure must be multiplied by reduced incidence of shutoffs (use 50% per Magouirk)

Times search and moving time per move:

· Calculation: use participant interviews / survey or interviews with low income assistance offices

Times minimum wage ($6.25 currently; $6.75 next year)

Equals savings in time associated with move.

ADD: out of pocket savings from reduced moves

Reduced moving incidence (above)

Times net new pre-payments of rent / damage deposits (net of returned deposits)

· Calculation: ask housing officials or customer survey

Times interest rates on down payments 

· Calculation: use credit card interest rates, about 18%)

Equals out of pocket costs for reduced moveouts.

Proxy for direct moving costs
0.3 shutoffs per customer

x 0.27 abandons (average of .32 and .22)

x 50% reduction

(hypothetical 16 hours move)

x $6.75

= $0.44/hh/yr

Add out of pocket:  

(hypothetical $2000 out of pocket)

x 18% interest

x 0.3 shutoffs / customer

x .27 abandons

x 50% reduction

= $1.46/hh/yr

$1.90/hh/yr

Indirect Impacts:  Education and lifetime earnings:

Prevented move outs incidence (as above)

Increase in dropout rate for frequent movers

· Calculation: Current dropout rates 0.25 times (Hamburg CED 1996).  Only data on increased dropouts for frequent movers so far is Colton; research education literature further for other values.

Times present value of earnings differential for high school graduates vs. dropouts (deferred 10 years, discounted over 40 years, etc.) (available)

Times number of children in home (from survey or census data)

Equals improved value of earnings.

Proxy for indirect moving costs
To be calculated

$x.xx/hh/yr

Comments:  Data on some aspects of these benefits is sparse.



We are omitting other indirect or hard to measure benefits that are related to this category; specifically, we suspect that frequent movers also have difficulty progressing and being promoted at jobs if they are frequently disrupted.  This is not an estimate included in this test.

Benefit to Participants:  Participants benefit from an array of home and service-related improvements made under the program, resulting in fewer bill payment and termination problems, fewer evictions, and greater service from the dwelling. 

D.  EDUCATION-RELATED BENEFITS

1.   Feeling of Control Over Bills / Energy Use

Similar to the bill payment / hassle benefits, the education participants receive may help them feel more in control of their energy use.  This may be an important benefits to customers by helping them avoid getting into bill payment difficulties in the future to a degree beyond what they would get simply through more efficient equipment.  

Table IV-14:  Preferred Computation Method, Sources, and Availability Issues

Education-Related Benefits -- Feel in "control" of bills
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for added "control" over usage and bills from program (separate from bill payment concerns above), annualized
Participant WTP survey
WTP



Hall and Reed (1997) conducted an evaluation for Detroit Edison that demonstrated increases in efficiency actions by residents after programmatic education.  In addition, there was a reported increase in the customer’s perceived ability to pay bills (Hall and Reed 1995, 1997).  Quantifying these changes into dollar terms through willingness to pay or other methods is beyond the scope of this project.

Since this is a hardship / perception benefit, and there has been little other work in this area, we believe the most reasonable estimation method is to incorporate the question into the willingness to pay survey and develop estimates of the dollar value from this aspect of the energy education they received.

Other benefits from the educational components of the program may include greater understanding of the measures and resultant greater persistence of the savings.  It is unlikely that all these separate aspects of benefits from equation can be separated, so more general education benefits will likely comprise the estimates. 

Table IV-15:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Education benefits

Participant survey on willingness to pay for these benefits from the education
Participant WTP survey

Comments:

Persistence and operational benefits may also accrue, from better understanding of measures and efficiency, but not clear if these can be measured separately.

Benefit may overlap with bill payment concerns – type benefits discussed above – may be difficult to separate education vs. measure-related benefits of this type.

2.  Reduced Transactions Costs.  

Customers gain benefits from not having to educate themselves about conservation measures, not having to locate the items in the marketplace for purchase, and the reduction in transaction costs from having efficient products more widely available.  The ideal data elements and sources are described below, as well as weaknesses in the data available for use for this study.

Table IV-16:  Preferred Computation Method, Sources, and Availability Issues

Reduced Transactions Costs to Obtain Replacements
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Number of measures installed with transaction cost savings per participating household
Program records
assume



Estimated transactions cost benefit per measure installed 

limited
limited preliminary studies on only limited measures
Only CFL data available thus far (Feldman); may be only relevant item because others items may not involve these types of transactions as frequently.

As an example, Feldman (1996) developed preliminary estimates of the transaction costs benefits to residents from programs including compact fluorescent bulbs.  Feldman makes assumptions about the percent of persons in the territory that would be predisposed to fluorescents, the amount of time they would have to invest learning about bulbs, finding stores that carry them, and the time and money expended purchasing the bulbs.  Valuing time at $6 per hour, Feldman estimates the reduced transactions costs of from $1.25-$5 per bulb.  He also explores the costs involved in a generic information program and other related costs; and also notes that one commenter argues that his estimates may understate benefits by as much as a factor of four.

Recognizing that bulbs are only one component of programs, the Feldman estimates serve as a very conservative bound for the non-energy benefits from reduced transactions costs.  In deriving estimates of the participant customer benefits from reduced transactions costs due to the LIEE, recall that education components are a significant part of the program's efforts, and that customer receive a great deal of education both about measures and behavioral changes.  To remain conservative, our estimates for customer benefits for the LIEE were based on: (1) the number of compact fluorescent lamps (CFLs) installed per household in the program, and (2) the estimate of reduced transaction costs per bulb from Feldman's work.  To take account of the wider range of measures and educational efforts for LIEE (for example, the LIEE includes efficient refrigerators, heating system upgrades, etc.), we conservatively doubled the resulting calculated non-energy benefit. 

Table IV-17:  Preferred Computation Method, Sources, and Availability Issues

Item / Factor
Source

Transactions benefits

Number of CFL (and potentially other measures) per household from program

· Calculation: number of CFLs only, based on program design—proxy from older PG&E low income weatherization program (1.8 CFLs/hh) 

Times Estimated transactions cost benefit per measure 

· Calculation:  (Feldman, 1996 estimates $1.25/CFL; currently only available for CFLs)

Equals Reduced transactions costs per household

Proxy for reduced transaction benefits.
1.8 CFLs/hh

times $1.25/CFL

=$9.00 benefits estimated

$9.00/hh/yr

Comments:

This is not a high priority benefit category, because it concentrates on search time and replacement, and because work has only been done in one or two measures

Changes in maintenance are included later in the document.

Benefit to Society:  Program-provided education can help customers understand their energy use, help them feel in better control of their bills, and help them reduce the risk of getting into bill payment trouble.  Participants may also realize other education benefits. 

E.  HOUSING STOCK IMPROVEMENTS

1.  Property Values, and Aesthetics/Appearance 

LIEE programs often provide a number of services that improve the dwelling's value and longevity.  These services include some shell-related measures that may improve aesthetics and value.  In addition, some upgrades and measures may decrease maintenance requirements. 

Table IV-18:  Preferred Computation Method, Sources, and Availability Issues

Property Value Benefits
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Value of repairs to home as part of program
Assessed valuation improvement, annualized
adapt
assessed value not available -- appropriate substitute value is cost of repairs
cost of repairs is best and most defensible number -- use program assumptions.

Brown et.al. (1993) provided quantitative information on non-energy benefits related to the National Weatherization Assistance Program.  The Weatherization Assistance Program allowed expenditure of some resources on building rehabilitation and basic repairs; the study estimated that the average amount spent on structural repairs in 1989 was $126.  This amount was assumed to represent the benefit in terms of maintenance of building value.  Brown noted that these expenditures varied by building fuel type, dwelling type, and other considerations.  

We believe that the best proxy for estimating these property value benefits is by recognizing the dollar value of the structure repairs.  

Additional property values deriving from the appraisal-based multipliers cited in the literature (Nevin, etc).  This literature implies that the value of the house increases by a factor of 10 to 20 times the bill savings and double counts the value of the bill savings, and, as a result,  will be omitted from this method from this test.  Instead, the energy savings benefits (direct and indirect) will be included as an energy savings estimate; the value of improvements to the property will be quantified directly as the cost of the improvements made to the structure as part of the program.

Table IV-19:  Preferred Computation Method, Sources, and Availability Issues

Aesthetic Benefits 
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for added aesthetic improvements to home from program, annualized
Participant WTP survey
WTP



Table IV-20:  Preferred Computation Method, Sources, and Availability Issues

Reduced maintenance
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Net Reduced hours and costs of repairs after program participation 
Impact /process evaluation pre/post with control group
n/a
need participant survey or evaluation
Can ask along with WTP survey

Minimum wage
Economic data
yes
economic data


Customers may also realize aesthetic benefits from the improvement in the condition of their home, or the equipment within.  To the extent that they recognize that as a benefit of the program, a question to that end can be incorporated in the willingness to pay survey.   While likely unimportant to the LIPPT cost-effectiveness test, it may have important benefits for marketing and understanding the relative importance that participants put on the varying aspects of the program.

In addition, customers may receive benefits in terms of lower maintenance on the dwelling.  Changes in repairs to the dwelling and its equipment can be asked on a survey, and valued accordingly.  

Table IV-21:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Property value benefits 

Cost of repairs to the average participant house

· Calculation:  (e.g. average of $126 for ORNL /National Weatherization program) to be gathered from program design for LIEE

Times factor to discount to annual benefit, depending on lifetime of measure and discount rate: e.g. multiply times 0.123 for 10 year life, 4% discount.

Equals NEB in per participant terms

Proxy for property value benefits
e.g. $126 for ORNL study; depends on LIEE program design

$15.50/hh/yr

Aesthetic benefits 

Participant survey – willingness to pay = 

NEB in per participant terms

Proxy of aesthetic benefits
Participant survey

$x.xx/hh

Maintenance

Savings in estimated hours saved from reduced frequency of repair, (and repair costs, if any) from customer survey (after participation; no control group)

Times Value of time applied  (CA minimum wage $6.25 now, $6.75 next year)

Add hours saved times wage plus dollar repair savings 

Equals NEB in per participant terms

Proxy for maintenance benefits
# hours saved in repairs

$ saved in repairs

$6.75/hour for hours saved

= benefits/hh

$x.xx/hh

Comments: 

Assume that the value of the repairs is directly incorporated into the housing value.  Need to determine if maintenance (and potentially aesthetics) double counts the increased hosing stock value.

Should only be included if repairs are part of the program’s design.

Value of reduced energy bills should be excluded because that is in energy savings…



We are proposing to omit other housing-value related benefits that have been discussed elsewhere in the literature, for example neighborhood preservation.  We believe that most of that benefit is incorporated in the increase in value recognized directly by the resident through the repairs performed and the equipment received.  The bulk of additional benefits on a neighborhood scale would likely only be realized if the majority of a neighborhood was updated, and that is not the normal delivery method for the program.  In addition, these are indirect, ripple-type benefits that we believe would be relatively small, even if they could be estimated.  

Benefit to Participants:  Improvements and repairs to the home can provide property value benefits to residents. In addition, modifications to the home (and equipment) may improve the appearance of the home (internal and external), which participants may value. 

F.  COMFORT AND SAFETY

1.  Comfort, Health, and Safety.  

Comfort and noise:  LIEE programs improve household comfort by making the house warmer (and making it more affordable to keep warm), reducing draftiness, reducing noise, and other improvements.  Limited work on quantification of comfort benefits has occurred, mostly addressing storm windows or storm doors retrofits.  Skumatz (1996) cites one program that attributes only 25 percent of the overall benefits from storm windows to the energy portion, and only 10 percent of the overall benefits from storm doors to energy savings.  Noise, comfort, and other non-energy benefits make up the majority of overall benefits from the installation of these two measures.  These estimates assumed that duct, caulking and similar measures had no significant non-energy benefits; and the energy savings were assumed to fully represent the measure's benefits. Other utilities note customer willingness to pay for storm window-type measures as strong evidence of customer non-energy benefits from these measures.  Noise is another important component of the benefits mentioned from weatherization programs.   Customer willingness to pay surveys provide an opportunity to quantify both comfort and noise benefits. 

Table IV-22:  Preferred Computation Method, Sources, and Availability Issues

Comfort and noise benefits
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available



WTP



Average participant value (WTP) for reduced internal / external noise from program participation, annualized
Participant WTP survey
WTP



Fires and related risk:  Brown (1993) also notes the value of reduced fires because of improved safety checks of heating equipment, lower damage from better insulation, and decreased use of substitute heating equipment.  Indoor air quality is also affected by these types of programs, with mixed results depending on whether customers are in a radon area (Brown 1993).  Because of the tradeoffs between various effects on health and safety, Brown quantifies only the benefits from a reduced risk of fires, estimating property value losses at $3 NPV.  Few studies have explicitly quantified the safety benefits related to IAQ changes, and in fact, these changes may be detrimental, not beneficial, to residents.  Blasnik reported the number of incidents of poor drafting found during on-site inspections associated with a low income program, and at some point, these may provide useful numbers to support computations of changes.  However, currently, sufficient data to estimate these impacts is not available.

Table IV-23:  Preferred Computation Method, Sources, and Availability Issues

Improved health and safety, fires prevented
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of fires (and other non-IAQ) crises per eligible customer (pre)
Impact /process evaluation pre/post with control group
adapt
Adapt / use Brown (1993) steps
Steps in Brown were to estimate occupants (elderly and non-elderly) in home; 10% of fire deaths caused by heating equipment (update assumption)

Reduction in percent of fires (and other non-IAQ) crises per eligible customer (post, with control group)
Impact /process evaluation pre/post with control group
adapt
Adapt / use Brown (1993) steps; assume less than 100% reduction
Steps in Brown were assume all fires would be eliminated due to program; alternatively, use information on insurance premium discounts for EE households in conjunction with average premiums paid in CA by renters and homeowners

Value of lifetime earnings and property value losses
Insurance and economic data; update Brown
yes

Brown steps: Use economic data for earnings and property loss reductions; not needed if use insurance premium discounts (Mills)

OR if insurance premium discounts are used; need premiums paid by renters and owners
Insurance payments data
yes
Insurance fact book


Table IV-24:  Preferred Computation Method, Sources, and Availability Issues

Health and Safety - IAQ health issues
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of IAQ-related crises and deaths per eligible customer (pre)
Impact /process evaluation pre/post with control group
n/a  
unnecessary if use alternate method through WTP survey


Reduction in number of IAQ-related crises and deaths  per eligible customer (post, with control group)
Impact /process evaluation pre/post with control group
n/a or WTP
can incorporate into WTP survey and/OR Assume value is value of the installed measure
Possibly health-related studies linking weatherization efforts or the drafting and other safety items mentioned in Blasnik to illnesses and deaths.

Value of injuries or deaths prevented
Economic / insurance data
yes



Recently, Mills (1997) pointed out that the energy and insurance industries are establishing strategic alliances, including PG&E, EPRI, ORNL and other large energy industry actors.  Notably, one insurance company gave 10% reductions in premiums to energy efficient and solar homes.  The justification was that the heating systems fired less often, resulting in a reduced fire hazard. If the discount represents the value of the risk reduction to the insurance firms, this provides a method that can be used to develop estimates of the increased benefit to participants.  This estimation requires only data on renter and homeowner insurance premiums, which are readily available in publications.

Maintenance safety:  Improvements in safety are noted from programs related to reduced maintenance needs and risks.  For example, compact fluorescent lamps (CFLs) may lead to additional benefits because they have to be replaced less frequently, and elderly customers with high fixtures might feel the value of avoiding risk of broken bones might very well swamp the value of energy savings from the bulb.  Similarly, new metal or vinyl windows (which are frequently used for these programs because of their low cost) can significantly reduce maintenance time relative to existing, old, often damaged, wood windows.

Table IV-25:  Preferred Computation Method, Sources, and Availability Issues

Health and Safety - O&M injuries reduction
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number of energy equipment maintenance-related injuries per eligible customer (pre)
Impact /process evaluation pre/post with control group
n/a
unnecessary if use alternate method through WTP survey


Reduction in number/type of energy equipment maintenance-related injuries per participating customer (pre)
Impact /process evaluation pre/post with control group
n/a or WTP
can incorporate into WTP survey -- need suggested impacts


Value of injuries or deaths prevented
Economic / insurance data
adapt



Illnesses:  Finally, households with sufficient and continuous heating would tend to experience fewer colds and other illnesses per year.  

Table IV-26:  Preferred Computation Method, Sources, and Availability Issues

Reduced Illness -- lost job time from less drafty home
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average number and duration of colds and similar illnesses resulting in lost work time per eligible customer (pre)
Impact /process evaluation pre/post with control group
n/a
unnecessary if use alternate method through WTP survey


Reduction in number and duration of colds and similar illnesses resulting in lost work time per eligible customer after participation (post, with control group)
Impact /process evaluation pre/post with control group
WTP
can easily incorporate into WTP survey


Value lost work time  -- minimum wage
Economic data
yes



Average expenditures on over-the-counter remedies or medical costs per incident
Customer survey
n/a or survey
can incorporate into WTP survey
Likely less important than other costs -- may not be worth taking survey time, but can test.

Skumatz (1996) incorporates assumptions about lost work time due to colds or other illness of parents or children in participant households.  Assuming household breadwinners are able to avoid days of lost time at work from parent or child illnesses or colds, significant savings can be realized.  When valued at minimum wage these benefits may be in the range upwards of $60 per year per household.  However, other researchers have indicted that some LIEE programs may not provide these benefits and may, in come cases, lead to greater illnesses and more lost work.  This subject is not well documented in the literature and no objectives studies can be found.  As a result, our estimates are based on assumptions only.  The valuation of these benefits can be improved in this project through use of the participant survey.  The questionnaire requests information about the reduction in frequency (and duration) of illnesses after the program.  This new information may provide an important component in this test.  Even this estimate may be conservative because it excludes doctor and other medical fees, and assumes the illnesses are not more severe, and that lost time from work does not lead to terminations in employment.

Table IV-27:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Comfort and Noise Benefits:

Participant WTP survey

Proxy value for comfort and noise benefits
Participant survey WTP dollar values

$x.xx/hh/yr

Health and Safety: Fires prevented

Reduced insurance premium for efficient home 

· Calculation: e.g. 10% lower premium for efficient homes for an insurance company (Mills 1997) 

Times weighted average homeowner and renter insurance premiums

· Calculation:  annual premium for CA renters in 1997 is $270; homeowner premium is $489 (from The Insurance Information Institute Fact Book, 2001).  (update dollars with CPI)

Equals value of fire and related safety issues annually per participant

Alternate quantification method: 

Adapt the 5 steps from Brown (1993) summarized below

Determine elderly and non-elderly occupants of homes 

· Calculation:  occupant data from census or ORNL percentages or use customer survey

Determine reduction in fires from program

· Calculation:  Assume 10% of fires caused by heating equipment (from Brown from insurance statistics).  Brown assumes 100% of these fires are avoided through program; adopt a less optimistic assumption.  Currently using Magouirk’s data of 66% reduction in gas emergency calls.

Times sum of value of deaths and property damage from avoided fires

· Calculation: Brown uses 1991 Statistical Abstract data of $24,000 for elderly and $250,000 for non-elderly lost earnings (update).  Also update property damage figures.

Equals benefits from reduced fires through program. 

Can add: Average time lost from house; moving costs from other estimate; lost time from structure, and injury values.

Proxy value for health and safety fire benefits
10%

x $380 average annual premium

$38.00/hh/yr

Health and Safety (IAQ health issues)
Percent of participant receiving CO monitors or other health and safety-related equipment (from program data) 

Times reduction in risk of illness or death  

· Calculation: data currently unavailable

Times average cost of illness or death episode

· Calculation: data currently unavailable

· Alternate calculation:  participant willingness to pay (WTP) for reduced worry and illness from IAQ

Equals value of IAQ and related health and safety issues 

Alternate measure:

Average installation costs of CO monitors or other health and safety-related equipment across all participants

Times factor related to lifetime and discount rate

· Calculation:  example, 0.123 factor for 10 year lifetime at 4% discount

Proxy value for health and safety IAQ benefits
To be calculated

$x.xx/hh/yr

Health and Safety: (O&M injuries reduction)

Reduction in maintenance needs for measures included in the program 

· Calculation: reported data from participant survey converted into terms of lost hours per reduction in injuries

Times minimum wage ($6.25 now; $6.75 last year)

Plus any non-insurance paid out of pocket costs

Proxy value for health and safety O&M benefits
Source currently unknown

$x.xx/hh/yr

Health/Illness (reduced lost time from jobs from less drafty/warmer home)

Change in illness frequency and duration 

· Calculation: from participant survey converted into hours per year terms

Times minimum wage ($6.25 now; $6.75 next year)

Equals calculated value of decreased illness per participant per year

Proxy value for health and illness benefits
To be calculated 

$x.xx/hh/yr

Comments:

Suggestions for sources for some data will be discussed at the workshop

Ignores lost school days, which could be valued and incorporated if deemed important.

Benefit to Participant:  Participants benefit from a number of health and safety –related benefits from the program, related to illness/injury, reduced fires, and other benefits. 

G.  EQUIPMENT RELATED IMPROVEMENTS

New equipment installed in a participant’s home provides another source of benefits from the program.  These benefits include reduced equipment maintenance, improved service from the equipment (better options and features), quieter operation, aesthetics, and other potential benefits.  Of course, we are interested in positive or negative benefits; it may be that the new equipment does not have the same features as the old machine, and the net benefits may not be positive from this change.  

Table IV-28:  Preferred Computation Method, Sources, and Availability Issues

Reliability, Maintenance & Equipment Noise Reductions
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

incorporated above under comfort and safety





Table IV-29:  Preferred Computation Method, Sources and Availability Issues

Greater service from new equipment
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for added service, options, features for new / replacement equipment, annualized
Participant WTP survey
WTP



The key method of addressing these benefits hinges on the participant survey, and these benefits lend themselves to the willingness to pay approach.  However, the most difficult aspect of measuring these benefits is whether they are already incorporated into previous estimates (Section F that measured maintenance and noise issues related to the dwelling).  However, we believe that participants would be able to separate the (net) benefits from the new options and features associated with the new equipment.

Table IV-30:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Reliability and maintenance of equipment-related changes and

Noise reductions (or increase) from new equipment:

Can be estimated from participant WTP survey, but likely incorporated into estimates from Section F.

Proxy value for reliability & maintenance benefits
Incorporated into F

None

Greater service from equipment – options and features

Values from Participant willingness to pay survey = per-participant benefits

Proxy value for greater service from equipment
Willingness to Pay survey

$x.xx/hh/yr

Comments:

Reliability and noise issues likely inseparable for equipment vs. home

Benefit to Participant:  Program participants may benefit from better reliability, reduced maintenance and greater service from the equipment provided as part of the program. 

H.  OTHER UTILITY SAVINGS

1.   Water and Sewer Savings.  

One additional area of significant benefits to customers from LIEE programs can be the value of the water savings from reduced usage because of showerhead and faucet aerator retrofits – especially given high water / wastewater rates in California.  In particular, participants realize direct savings through lower bills for water after the program.  

Table IV-31:  Preferred Computation Method, Sources, and Availability Issues

Water and Sewer Savings
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average annual water usage reduction per participant household from program (ccf) (post, with control)
Impact /process evaluation pre/post with control group
yes
base on assumed measures installed, red'ns per measure, published water conservation data.
Needs some additional discussion with water conservation officials on appropriate "base" usage assumptions for California equipment and codes

Residential water and wastewater rates
Published water rate surveys for territory
yes
published water rate survey


Skumatz (1996) developed estimates of the reduction in residential water use from specific programmatic information on new showerheads and faucet aerators installed (and their marginal usage changes), and gathered information on water and sewer rates from communities in the territory.  Valued by full residential rates, water savings can represent strong non-energy benefits to customers through direct reductions in their water bills.  Note that these savings accrue for both the water as well as wastewater or sewer bills.

In developing an estimate for the water savings benefits to participants from the LIEE program, we can use (1) information on the number of new showerheads and aerators installed per dwelling through the program, (2) the expected water savings per household from each showerhead and aerator, and (3) combined residential retail water and sewer rates for indicator communities in each of the four utility territories (gathered from water utility rate surveys). 

Table IV-32:  Preferred Computation Method, Sources, and Availability Issues

Other utility savings
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Net reduction / increase in other utility services (waste, etc.) from program participation
Impact /process evaluation pre/post with control group
n/a or survey
can ask in WTP survey


Residential utility rates for affected services
Rate survey for utilities in relevant territory
yes
survey of relevant "other" utilities in territory


It is also possible that benefits (or additional costs) accrue to other utility services from participation in the program.  For example, if the new or removed equipment requires disposal via hazardous waste sites (e.g. fluorescents), this can be more expensive or troublesome.  Depending on the measures included in the design of the program, these benefits can be computed. 

Table IV-33:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Water bill savings

Net Water savings per household from aerators and showerheads 

· Calculation:  16.6 “units” or 748 gals / hh/year, (Dieteman/Skumatz, 1996)

Times Number of measures installed per average participating household (program assumption)

Times residential rates for water and sewer 

· Calculation:  e.g. rates for water/sewer in Bay Area=$3.60/unit, (Skumatz surveys, 1996, update)

Equals avoided water / sewer bill savings

Proxy value for water savings benefits
748 gals/hh; 16.6 “units”

program assumption (e.g. times 1)

times

$3.60/unit 

$59.76/hh/yr

Other utility savings

Program design and participant survey information will determine if there are any net benefits or costs

Value at costs for the waste disposal rates or other appropriate rates 

Equals value of NEBs for other utilities on per-participant basis
Participant survey, or program design / measures

Appropriate rates

Calculated

Comments:

Benefit to Participant:  Reduced water and wastewater use provides direct bill savings to the participants, as can savings in other utility bills, if applicable. 

I.  OTHER BENEFITS AND NEGATIVES FROM THE PROGRAM

It is crucial to be unbiased in how the analysis of non-energy benefits is conducted.  Although we have enumerated a large number of potential benefits, there may be negative benefits associated with participating in a LIEE program.  In particular, interviews with participants in other programs found problems with cleanup from the contractors, problems with the “fit” of new refrigerators in the kitchen and other problems.  Not only should the benefits themselves be measured as “net”, but negative outcomes must be valued similarly.

“Other” benefits, both positive and negative, are addressed in this section.  In all cases, we believe they represent hard-to measure categories, and their estimates will be based on the findings from the “willingness to pay” survey.  The benefits categories that we propose include:

1.  Value of benefits to the environment

Customer surveys often note that a key benefit is customer feelings about helping the environment.  The willingness to pay survey provides a chance for the participants to assign a value to this benefits.  This particular benefit, being largely perception, will not be included in the LIPPT cost-benefit test, but it does have relevance to an assessment of what participants get out of participation.  It also gives us a chance to see how this benefit scores against more tangible NEBs from the participant’s point of view.

Table IV-34:  Preferred Computation Method, Sources, and Availability Issues

Helping the Environment
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for feeling of helping the environment, annualized
Participant WTP survey
WTP



2.  “Hassle” associated with participation in the program and other negative outcomes

Customers may have experienced scheduling hassles, poor workmanship by the contractors, lack of adequate clean-up or other negatives associated with their participation in the program.  For example, they may find that the new equipment is noisier, or has other features they don’t like.  To be thorough, these negatives should be assessed, and may have a place in the LIPPT test.

Table IV-34:  Preferred Computation Method, Sources, and Availability Issues

Hassle / negatives associated with pgm. Participation
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) or willingness to be paid for hassles or negative features associated with participation in the program, annualized.
Participant WTP survey
WTP



Table IV-35:  Preferred Computation Method, Sources, and Availability Issues

Other benefits or negatives
Preferred Data Element Source
Avail.
Status
Best Alternate Source Available

Average participant value (WTP) for added service, options, features for new / replacement equipment, annualized
Participant WTP survey
WTP



Table IV-36:  Proposed Computation Method and Proxies for This Project

Item / Factor
Source

Helping the Environment

Participant survey – willingness to pay = 

NEB on per participant basis.

Proxy value feeling about helping the environment
Participant surveys 

Not to be included in test

Hassle associated with participation in the program:

Participant survey estimating the cost to them = 

NEB on per participant basis

Proxy value about program hassles
Participant survey

$x.xx/hh

Other benefits or negatives

Participant willingness to pay survey

Proxy values about other benefits
Participant surveys

$x.xx/hh

Comments: 



Benefit to Participant:  Participants feel that program participant allows them to do their part to help the environment.   Other benefits or negatives may also accrue from the program. 

J.  OMITTED CUSTOMER-SIDE NON-ENERGY BENEFITS.  

A number of other non-energy benefits from weatherization and education programs could presumably be attributed to customers, but were not incorporated into the estimate of savings at this time.  We believe they are small, hard to estimate, or too indirect.  These include:  

· Other medical and doctor-related savings;

· Job progression / promotion benefits and some school attendance benefits

· Value of having more usable square feet in the dwelling at all times (from improved ability to heat the dwelling), among other benefits;

· Value of other items the participants can buy with their bill savings (assumed to double count with the bill savings).

Table IV-37:  Summary of Proxy NEBs from Participant Perspective

Participant Benefits 

Benefits from Additional Service, Value, and Savings to Participants

NEB Category
Proxy Value (draft)

Per hh per yr.

Fewer Calls to the Utility

Avoided shutoffs

Avoided reconnections

Lost Housing Value during Shutoffs

Reduced Bill Payment Concerns

Reduced Direct Moving Costs

Indirect Benefits from Decreased Moves

Education – Control over the Bill

Reduced Transactions Costs for Measures

Property Value Benefits

Aesthetic Improvements

Reduced Maintenance

Comfort Benefits

Noise Benefits

Health and Safety – Fewer fires

Health and Safety – IAQ

Health and Safety – Fewer Repairs injuries

Reduced Illness and Lost Time from Jobs

Reduced Equipment Noise, O&M

Greater Service from Equipment / Features

Water and Sewer Savings

Other Utility Savings

Helping the Environment

Hassle/ Negatives from Program Participation

Other benefits and negatives

     Total of Participant Perspective NEBs
$0.08

$0.60

$2.95

$0-$0.62

n/a

$1.90

n/a

n/a

$0-$9.00

$15.50 

n/a

n/a

n/a

n/a

$38

n/a

n/a

n/a

n/a

n/a

$59.76

n/a

n/a

n/a

n/a

$118.19-128.41

ANALYSIS OF NON-ENERGY BENEFITS FOR THE CALIFORNIA LOW INCOME ENERGY PROGRAMS (LIEE)

This document presented a fairly comprehensive array of benefits.  Certainly, the efforts to be placed into determining these estimates is not the same for all categories – and the resulting certainties associated with the estimates will also not be the same across all NEB categories.  Those that have particular importance to the cost-effectiveness test (Low Income Public Purpose Test or LIPPT) will have high priority, and these priorities will be discussed at the expert panel workshop.  A number of the participant benefits may not be incorporated into the LIPPT; however, they can be estimated using the participant survey that provides the hardship estimates and other data for the LIPPT.  Estimating these additional NEBs provides additional understanding of the benefits that participants receive from these programs, which provides benefits in marketing and targeting, which helps improve the efficiency and effectiveness of the program – a cost-effectiveness benefit.  Finally, it can also help determine whether additional work valuing these benefits is worthwhile – whether they appear to be significant or can continue to be omitted from consideration in program design and delivery.

As part of this project and deliverable, we will also be providing:

· Results by perspective, as the sum of three perspectives, and then a “total” that excludes some benefits categories that double count if categories are summed.

· Information on present value, lifetimes, and appropriate discount rates will be presented, as well as annual benefits.

· We will note that all of these benefits do not accrue strictly from the fact that the measures are efficient, but merely because old equipment is replace with any (newer) equipment.  Features, options, aesthetics, and other factors that are not associated with efficiency provide some of the benefits from the program.  However, it is provide as part of the program, and likely belongs in at least the participant perspective analysis.

· We will provide interesting survey results by subgroup, particularly where an analysis of sub-patterns provides useful differences by region, measures, or provides data that can be used in better targeting program outreach and design – particularly to maximize benefits.  

· A key part of the report will include a detailed discussion of weak areas and priorities for future research.  Higher priority will be assigned to research benefits categories that are important or have potentially high values, but have large ranges or associated uncertainties; items that are in the cost-effectiveness test (LIPPT), but need additional confirmation.  Low priorities will be assigned to NEB categories with low dollar value (regardless of how wide the range), and those with strong supporting primary and secondary research underpinning the estimates.  

RESEARCH PLAN TO SUPPORT NEXT STAGE ESTIMATES OF NEBS 

This chapter lists data gathering and tracking activities that would provide high quality data for use in computing the list of benefits included in the section estimating NEBs.  If detailed and reliable, and California-program-specific data are desired for the future, a number of activities will need to be instituted shortly – “pre” program adoption.  A number of data elements will also rely on evaluations that assess pre and post participation for a sample of program participants compared to a control group of otherwise eligible customers that elected not to participate.  Finally, other activities, including input/output modeling are listed.  

Although these activities may appear substantial, they can be limited to those items that are highest priority for the LIPPT.  Further, once they are specifically estimated for these programs, they will likely be adaptable to future programs inside and outside California, using some of the tailoring assumptions we have incorporated here.  To the extent that they are not available in the future, proxies may again be used, as in this study.

A.  California-based input/output modeling of programmatic impacts.  

Here, the studies should assume funding is merely diverted from other activities, not “created” for the program without displacing other economic activities.  The “net” multipliers are the desired quantifiers.  Items to be measured using this method include:

· Net direct economic / output multiplier

· Net indirect economic / output multiplier

· Net jobs multiplier

B.  Direct utility tracking / utility records, panel survey, or process/impact evaluation if no "eligibility" indicators

The information to be gathered should focus on identifying the values of these tracking items for low income, or eligible low income accounts separately from others.  The information available currently aggregated all accounts (commercial, industrial, and residential) or all residential.   

· Number of low income customers (eligible for the program)

· Annual average arrearage level for eligible low income customers

· Annual low income write off

· Average annual number of shutoffs per eligible low income account

· Average number of reconnections per eligible low income accounts annually

· Number of notices annually per eligible low income participants (pre) and tracking

· Average number of calls to utility (for billing related issues) per eligible low income customer (pre) and tracking

· Percent of eligible / participant customers with arrearages reaching collection level

· Annual average amount of eligible customer arrearages forwarded to collection agency (pre) and tracking

· Average number of gas emergency calls (visits and calls) per eligible customer (pre) and tracking

· Percent of eligible / participant customers currently receiving flex connectors annually after calling for replacement / problems

· Average annual claims from residential gas fires per (eligible low income) residential customer -- maximum of utility’s relevant deductible level

· Low income subsidy per account for eligible low income customers (pre) and tracking

C.  Impact / process evaluation pre-post with control groups

Conducting a comprehensive impact and process evaluation of the program will provide key data that are being adapted from other studies.   In all cases, the impacts should be measured using pre- and post- comparisons against changes from a similarly-eligible control group.  Program-specific data that would be useful in making the results especially California- and program-specific are listed below.

· Net Reduction in average participant write-offs after program (pre/post with control)

· Percent reduction in notices annually to participants (post, vs. control group)

· Percentage reduction in average annual claims from residential gas fires per eligible / participating customers after program (post, with control)

· percent of deaths avoidable from program (Brown assumed all)

· Average cost of health crises annually per eligible account (pre) related to measures included in the program

· Percent reduction in average costs annually for health crises for participants from program (post, with control) attributable to the measures included in the program

· Average annual water usage reduction per participant household from program (ccf) (post, with control)

· Percent reduction in bill-related calls to utility from program participation (post, with control)

· Percent reduction in average annual disconnections for participants from program (post, with control)

· Percent reduction in average annual reconnections for participants from program (post, with control)

· Average annual moves per eligible low income customers (pre/post, control)

· Percent reduction in average annual moves for participants from program (post, with control)

· Average annual "frequent movers" per eligible low income customers (pre)

· Percent reduction in average annual "frequent movers" for participants from program (post, with control)

· Change in education dropout rate for frequent moving households

· Net Reduced hours and costs of repairs after program participation 

· Average number of fires (and other non-IAQ) crises per eligible customer (pre)

· Reduction in percent of fires (and other non-IAQ) crises per eligible customer (pre, post, with control group)

· Average number of IAQ-related crises and deaths per eligible customer (pre)

· Reduction in number of IAQ-related crises and deaths per eligible customer (post, with control group)

· Average number of energy equipment maintenance-related injuries per eligible customer (pre)

· Reduction in number/type of energy equipment maintenance-related injuries per participating customer (pre)

· Average number and duration of colds and similar illnesses resulting in lost work time per eligible customer (pre)

· Reduction in number and duration of colds and similar illnesses resulting in lost work time per eligible customer after participation (post, with control group)

· Average annual water usage reduction per participant household from program (ccf) (post, with control)

· Net reduction / increase in other utility services (waste, etc.) from program participation

· Percentage reduction in average participant arrearages after program

· Reduction in percent of participant customers with arrearages reaching collection level

· Reduction in percent of participant customer arrearages forwarded to collection agency (post, with control)

· Reduction in percent of participant customers with gas emergency calls (post, with control)

· Percent of eligible / participant customers receiving flex connectors proactively from program annualized

· Reduction in energy use per participant (post, with control)

· Net out of pocket costs for average move (new first/last month rent plus security deposit plus direct moving costs/truck rental, etc. less rebated security deposit)

D.  Participant Willingness to Pay Survey and other Participant surveys

· Average participant value (WTP) for reduced billing related calls, annualized

· Average participant value (WTP) for each reduced disconnection , annualized

· Average participant value (WTP) for each reduced restart

· Average participant value (WTP) for reduced bill payment concerns from program, annualized

· Average participant value (WTP) for added "control" over usage and bills from program (separate from bill payment concerns above), annualized

· Average participant value (WTP) for added aesthetic improvements to home from program, annualized

· Average participant value (WTP) for added comfort from program, annualized

· Average participant value (WTP) for reduced internal / external noise from program participation, annualized

· Average participant value (WTP) for added service, options, features for new / replacement equipment, annualized

· Average participant value (WTP) for feeling of helping the environment, annualized

· Average participant value (WTP) or willingness to be paid for hassles or negative features associated with participation in the program, annualized.

· Average participant value (WTP) for added service, options, features for new / replacement equipment, annualized

Data from participant surveys:

· Average hours spent looking for new dwelling

· Average number of children 5-18 in participating households

· Average number of  elderly and non-elderly occupants

E.  Utility Program Records

· Program expenditures per participant

· Number of measures of each type installed per participant

· Number of measures installed with transaction cost savings per participating household

F.  Utility Cost Records

· Percent of recoveries retained by collection agencies as their fees

· Utility avoided cost for energy savings per kWh

· Utility Interest or Discount Rate for arrearages, etc.

· Utility marginal cost to shutoff

· Net Utility marginal cost to reconnect (net of reconnection fee)

· Utility marginal cost to process notice

· Utility marginal cost per billing call

· Number of calls and other activities made to garner payment (not including above) per collection customer

· Utility marginal cost per call and other collection activity made by utility

· Marginal Cost per gas emergency call (visit and phone) 

· Avoided cost of separately replacing flex connector in another specific on-site call

G.  Other Utility and Program Information

· Average power generation fuel mix for the program year

· Average additional payment made prior to reconnect (period the payments are moved forward or received when they would previously have been written off)

· Percent of participants receiving low income subsidy

· T&D loss percentage

· Number of participants

H.  Other Information from third party sources which is generally available and adaptable already for these applications.

Water and other utility information:

· Avoided cost of next water source per ccf

· Residential water and wastewater rates

· Residential utility rates for affected services

Economic data

· Unemployment benefits per year

· Discounted value of earnings differential for dropouts vs. completed school

· Change in education dropout rate for frequent moving households 

Insurance / loss data

· Value of lifetime earnings (for elderly and non-elderly) and property value losses best-suited to low income homes in California

· premiums paid by renters and owners (available from insurance fact book)

· fire death rates 
Environmental Factors:

· Pollution/emission generation factors by generation fuel type

· Adopted / Accepted / vetted emission valuations for use in California applications

Appendix A: Program reported data and energy rate projections

Table 2  Example of energy savings, useful life and number of measures installed

Measure Name
Electric Savings  (kWhs/Yr)
Gas Savings (therms/Yr)
EUL (Effective Useful Life)
N (number of installed measures)

Measure A
50
153
15
1,504

Measure B
112
0
20
3,312

Measure C
0
47
16
2,598

Measure D
26
0
4
5,645

Table 3  Example of 30 year electric and gas rates escallating at 3 percent annually
Year Number
Year
Electric Rate

$/kWh
Gas Rate

$/Therm

1
2000
$0.116
$0.654

2
2001
$0.119
$0.673

3
2002
$0.123
$0.694

4
2003
$0.127
$0.714

5
2004
$0.130
$0.736

6
2005
$0.134
$0.758

7
2006
$0.138
$0.781

8
2007
$0.143
$0.804

9
2008
$0.147
$0.828

10
2009
$0.151
$0.853

11
2010
$0.156
$0.879

12
2011
$0.160
$0.905

13
2012
$0.165
$0.932

14
2013
$0.170
$0.960

15
2014
$0.175
$0.989

16
2015
$0.181
$1.018

17
2016
$0.186
$1.049

18
2017
$0.192
$1.080

19
2018
$0.197
$1.113

20
2019
$0.203
$1.146

21
2020
$0.209
$1.181

22
2021
$0.216
$1.216

23
2022
$0.222
$1.253

24
2023
$0.229
$1.290

25
2024
$0.236
$1.329

26
2025
$0.243
$1.369

27
2026
$0.250
$1.410

28
2027
$0.257
$1.452

29
2028
$0.265
$1.496

30
2029
$0.273
$1.541
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� Cost inclusions or exclusions for each variable may vary from utility to utility. 


� These may or may not have been charged to the LIEE program in past assessments.


� The utilities made a joint filing to the PUC on May 17, 1999 addressing these definitions for the LIEE program. The definitions presented here do not conflict with those definitions, but rather add specificity for the purposes of accuracy.


� Based on Low Income Energy Efficiency Program Costs and Bill Savings Standardization Draft Report, January 16, 2001, p. 8


    �Megdal (1994) attributes no real costs to utilities resulting from arrearages because the costs are recovered through rates under traditional cost of service regulation, unless financing arrearages adds to the cost of capital financing.  


� Magouirk (1995) noted this as an area for future research.  





� Note:  Megdal (1994) notes that she has found no evidence that low income efficiency programs actually provide any reduction in public transfer payments.


� Including Brown, et.al. (1993), Mills and Rosenfeld (1994), Megdal (1994) and Skumatz (1996), Khawaja, Koss, and Rice-Powers (1998). 


� Primarily in Brown, et.al. (1993) and Skumatz (1996-2000).  Howat and Oppenheim (2000) also provided adapted numbers from Skumatz.


� In some areas of the country there is specific legislation laying out what landlords must forego in rent if the heat goes out or other services are disrupted.  This represents another possible source for this data.


� Valued by avoided cost, these water savings were estimated to provide benefits at the societal level, so this is an area in which double counting should be avoided.  Presumably the total benefits would accrue at the larger of residential rates or avoided cost of the next supply.  
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