Some Concepts Toward a Possible Program-specific Protocol

For IPMVP Protocol Meeting

Question: Should the IPMVP consider developing an additional protocol to expand the project-specific orientation of the IPMVP (i.e., ECM(s) in one facility) with a more program-specific orientation (e.g., statewide public benefits program, or country-wide EE programs) where there is an explicit "aggregation" of many projects of varying sizes, customer types/sizes, and ECMs? 
The IPMVP requires that there be at least some direct pre- and post-retrofit on-site measurement for any project that is to be considered in adherence to the IPMVP (i.e., IPMVP-certifiable). In the context of a program-specific orientation, it is typically not feasible to do the site-specific M&V planning and conduct M&V for all projects sponsored by a program. 

This is a key difference between formal M&V and program impact evaluation (often defined as a set of approaches within M&E – monitoring and evaluation), where there is greater reliance on various statistical models. For example, with impact evaluation (whether utility DSM program or statewide PB) we would rely on statistical samples of program participants for collecting detailed measurements of impact-related variables. Then we would estimate and apply key result parameters to the population of program participants (or sub-populations by ECM type, method of program delivery, etc.). These parameters might include: adjustment factors correcting predicted energy savings; net-to-gross ratios; actual installation rates; persistence rates; etc. Application of these parameters obtained from statistical samples to the program population would provide our estimates of evaluated net savings for the program.

Other protocols have been developed in the U.S. for monitoring and evaluation of programs (involving multiple sites), such as the CPUC’s M&E protocols tailored for use in California (“Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings From Demand-Side Management Programs,” revised 1999). The California M&E protocol specifies the types of studies and evaluation procedures to be used – and the scheduling of conducting the studies – for a portfolio of statewide programs sponsored in California.
An example European counterpart is the “European Ex-post Evaluation Guidebook for DSM and EE Services Programs,” SRC, January 2001 (also see Evaluation guidebook on the impact of DSM and EE programmes for Kyoto’s GHG targets, Harry Vreuls, Novem Dutch Energy Agency, September 2000). 

Some Starting Concepts for Additional IPMVP Program-oriented Protocols 
At a broad level, two new protocols could be envisioned – each incorporating the ability to apply ex post adjustments to energy savings using statistical criteria (including for free-ridership, i.e., additionality). The first would be based on energy efficiency measures (EEMs) that have stipulated or “deemed” savings values (e.g., a kWh savings value that would be assumed for all installations of the measure in a particular geographic area). This protocol could be suitable for mass residential EE programs, or small C&I programs with routine EEMs (e.g., lighting measures). The second protocol would address more “custom” measures, i.e., EEMs whose energy savings potential would typically be assessed with site-specific audits. The following suggests approaches to each of these protocol types that PA Consulting Group has used (often in teams with other contractors, e.g., KEMA-XENERGY, SAIC, and others). Of course, IPMVP would want any new protocol development to be informed by a panel of M&V and impact evaluation experts.

Deemed (stipulated) savings in an M&V system. Starting in 1996 PA developed and implemented for Wisconsin Electric an M&V system used to document contractor performance in delivering project-specific kWh and therm savings. It has been the basis for performance-based compensation for WE’s contractors. Among the goals of the M&V system are:

· To ensure the net savings targets for the DSM Bidding Program are being achieved

· To correct the net savings claimed by the Energy service companies

· To gain acceptance for the DSM Bidding Program with regulators

The purpose of M&V for this program was to (1) develop performance measures for ESCO-delivered energy efficiency products/services, and then (2) conduct data collection and analysis necessary for producing estimates of performance (corrected net energy savings) used to adjust ESCO payments. The following performance measures are estimated using statistically drawn samples and telephone interviewing procedures: measure installation verification; free-ridership; hours of operation; and persistence. Energy efficiency measure (EEM-specific) assumptions for gross savings and the performance measures were developed primarily from the Wisconsin Statewide Database with modifications agreed to by WE, the evaluator, the PSCW, and the Energy service companies. These assumptions, and their measurement and verification, are agreed to in the Energy service companies’ contracts with WE.

The Concept of Performance Measurement Control Bands. Adjustments to gross energy savings were made on the basis of statistical “control bands” for each of the four performance measures, and whether ex post measured performance falls within the control bands relevant to each performance variable. This involves estimating the width of the control band using the following assumptions and parameters: 

· Assumptions for specific performance variables (e.g., a requirement of 100 percent performance on installation verification for all ECM’ s), as well as assumptions for individual ECM’s (e.g., 95 percent persistence after one year for “hard-wired” ECM’S; or 25 percent free-ridership on compact fluorescent).

· Use of either an 80 percent confidence interval (CI) for two-tailed statistical tests of a performance variable when the value for the variable can vary both above and below WE’s assumption (as with free-ridership, persistence, and hours of operation), or a 90 percent CI for one-tailed tests of a performance variable when the value for the variable can vary in only one direction from the stipulated assumption (as with measure installation verification). The CI calculations incorporate a correction factor for finite populations.

· Since the sample sizes tended to yield rather small n’s at the contractor/ECM level, a succession of monthly samples is cumulated for purposes of calculating ECM-specific confidence intervals (Bayesian statistical procedures are used to cumulate the monthly sample distributions for specific performance variable survey responses). Also, for the initial months of data collection in a given program year, ECM-specific sample sizes per contractor are aggregated (by technology, customer segment, or -- if necessary – by contractor, i.e., all customers participating in a contractor’s offerings) to ensure sufficient sample size to yield reasonable confidence intervals across the performance variables.

If the performance assumption, or standard, for any of the four variables falls outside its control band, the percentage variance is calculated (weighted) in terms of kWh or therm impacts. Weighting by kWh/therm impacts yields a more appropriate estimate of performance because it takes into account the relative savings attributable to a given ECM.

Based on these impacts, an adjustment to net savings is made for that month for that ECM (or aggregation of ECM’S). The adjustment reflects the sum of all ECM-specific, percentage variances that are outside of the relevant control bands for each of the four performance variables. For each month, the net savings adjustments are summed across all ECM’s.
Energy impacts for custom C&I measures. PA, together with KEMA-XENERGY, has for the past three years conducted for the state of Wisconsin an approach to evaluating verified net energy impacts. The approach relies on data collection with statistical samples of C&I program participants implementing measures installed in particular time frames. The following outlines the approach.

The evaluation team has implemented five rounds of data collection and document review to estimate net energy savings for Business Programs. Each round has included a telephone survey of Wisconsin Focus on Energy (Focus) Business Programs participants who installed measures in the appropriate time frame (e.g., the most recent round included measures installed between January 1, 2003, and June 30, 2003, according to the Business Programs’ tracking system). The survey typically addresses measure installation and characteristics (e.g., quantities, equipment efficiencies, operating hours), program attribution, and program process issues, among other things. Each round has also included on-site measurement at some participant sites to verify measure information and provide actual measured or metered data to support gross energy savings estimates. Finally, each round has included an engineering review of program documentation on how the tracking gross savings were calculated, where tracking gross savings are the gross savings reported in the program’s database. The results of the survey, on-site data, and engineering review are combined to create several adjustment factors, described below. 

Adjustment Factors Defined. The adjustment factors estimated from the data collection and analysis are as follows:
· Installation rate: This factor adjusts the tracking estimate of gross savings for noninstallation, but does not correct for any other errors in the tracking estimate. It is the estimated fraction of tracking gross savings corresponding to measures actually installed. (For calculation of the installation rate, a measure is identified as either installed or not. Adjustments to the number of units installed for a particular measure are included in the engineering verification factor, below, not in the installation rate.)

· Engineering verification factor: This factor adjusts the tracking estimate of gross savings, after the application of the installation rate, to create verified gross savings. It is the estimated ratio of verified gross savings to tracking gross savings corresponding to measures actually installed. Verified gross savings used to estimate this ratio are based on the results of an engineering review, which includes a review of how tracking gross savings were calculated and interviews with participants. For a given measure, verified gross savings may be higher or lower than the tracking estimate of gross savings for a variety of reasons, including the wrong data were entered in the program database; survey responses indicating differences in the quantities installed, equipment efficiencies, and/or operating hours; and mistakes in the calculation of the tracking estimate. Details on the discrepancies are provided in the form of comments on individual measures to the Business Programs team. (The engineering verification factor includes any correction to the numbers of units installed for a particular measure.)

· Gross savings adjustment factor: This factor combines the installation rate and the engineering verification factor. (It is the ratio of verified gross savings to tracking gross savings.)

· Attribution factor: This factor adjusts verified gross savings for program attribution. It is the estimated proportion of verified gross savings attributable to the Business Programs or the ratio of net savings to verified gross savings. One minus the attribution factor is the estimated free ridership rate. Net savings used to estimate the attribution factor are calculated on a measure-by-measure or an end use-by-end use basis using participant self-reported information about their plans and intentions. The calculation includes adjustments for the efficiency, quantity, and timing of measures that the participant may have installed in the absence of the program.

· Realization rate: This factor combines the gross savings adjustment factor (i.e., the installation rate and the engineering verification factor) and the attribution factor. (It is the ratio of net savings to tracking gross savings.)




